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Dalton, Olmsted & Fuglevand, Inc. Environmental Consultants

6034 N Star Rd. * Ferndale, Washington 98248
Telephone - Cell 206-498-6616
E-mail: mdalton@dofnw.com

MEMORANDUM
TO: Jackie Wetzsteon - PacifiCorp
John Rork - PSE
FROM: Matt Dalton
DATE: January 25, 2016

SUBJECT: Results of Well Inventory
A St. MGP, Tacoma, Washington

REF.NO:  PAP-008-01 a,b

CC: Dave Copper (DOF)

We completed the well inventory in the vicinity of the former MGP located in the
vicinity of South A St., Tacoma, Washington near the head of the Thea Foss Waterway.
The inventory was completed in mid-January 2016 by Dave Cooper of Dalton, Olmsted
& Fuglevand, Inc. (DOF). Well locations are shown on Figure A and the status of the
monitoring wells is summarized in Table A. The general status of the known thirty-six
monitoring wells (not including those wells installed by Hart-Crowser for WSDOT in the
mid-1980s) is listed below:

e Eighteen (18) monitoring wells were found that appeared to be in good
condition.

e Eleven (11) (assumed) abandoned monitoring wells were not observed.

e Seven (7) monitoring wells were not found.

None of the existing or wells that could not be located are listed in the Department of
Ecology well log data base.

During the inventory, existing monitoring wells were observed as to their condition and
their horizontal coordinates (State Plane System) were determined using a differential
GPS. The condition of the monitoring wells are documented on the attached Field Well
Inventory Data Sheets.
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GENERAL NOTES
General observation and notes from the inventory are presented below:

e A-Street is barricaded off and marked as vacated beneath 1-705. The western end
is fenced-off crossing the railroad ROW.

e Many of the flush monuments were buried or grown over — a metal detector was
used to fine the buried or overgrown wells.

e The metal detector was used to “sweep” broad areas for the wells not found.

e A new waterfront park appeared to be built over MW-11 and MW-13. It is not
known whether or how these wells were abandoned.

e Pruned back shrubbery to reveal shoreline wells.

e Replaced old hex-key-pin style screws with standard bolts (very difficult to
remove)

e A-Street was flooded 1-3 feet deep at a low point under I-705, preventing access
to MW-27, but the monument top appeared good.

e DOT-MW-4 is next to the railroad right-of-way.

e HC-MW-5 is in the WSDOT right-of-way and appeared to be in the same vicinity
of the map, but has a more recent vintage monument — so either is a monument
upgrade, replacement well, or coincidence.

e Observed a well on the shoulder of South 21% St. also.

e DNAPL was measured in wells MW-25 and MW-9 (consistent with historic
measurements.

e All discovered wells appeared to be in generally good shape.

CLOSING

The services described in this memorandum were performed consistent with generally
accepted professional consulting principles and practices. No other warranty, expressed
or implied, is made. These services were performed consistent with our agreement with
our client. This report is solely for the use and information of our client unless otherwise
noted. Any reliance on this report by a third party is at such party’s sole risk.

Opinions and recommendations contained in this report apply to conditions existing when
services were performed and are intended only for the client, purposes, locations, time
frames, and project parameters indicated. We are not responsible for the impacts of any
changes in environmental standards, practices or regulations subsequent to performance
of services. We do not warrant the accuracy of information supplied by others, or the use
of segregated portions of this document.
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ATTACHMENTS

Table A — Well Status Summary — All Wells

Table B — Well Status Summary — Existing Wells

Figure A — Well Location Map (Updated January 2016)

Figure B — Existing Well Location Map (Updated January 2016)
Well Inventory Data Sheets
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TABLE A - Well Status Summary - All Wells

Former A-St. MGP
Tacoma, Washington

well No. Horiz'ontal Coordinates (NAD'83) Depth to | Measured DNAPL Date Installed By Whom Depth (ft) Screen Depth (ft) Comment/Status (if known)
Northing Easting Water (ft) | Depth (ft) Present (Y/N) Top Bottom
HC-MW1 Nov-87 Hart Crowser 22.4 15 25 Abandoned
HC- MW2 701781 1160267 15.2 21.3 N Nov-87 Hart Crowser 29 15.5 25.5 Above-ground Monument, no Locking Cap
HC- MW3 Nov-87 Hart Crowser 22 5.5 15.5 |Abandoned
HC-MW4 Nov-87 Hart Crowser 22 6 16 Abandoned
DOT MW-4 702134 1160123 7.3 20.3 N Jan-96 Black & Veatch 28 10.5 20.5 |Flush Monument - Good condition
HC-MW5 702228 1159859 15.6 24.1 N Nov-87 Hart Crowser 23.5 11 20 Same vicinity - newer Flush Monument
HC-MW6 701754 1159987 18.3 31.1 N Nov-87 Hart Crowser 32.9 19 29 Above-ground monument - Good condition
MW-7 Nov-93 Black & Veatch 27 5 21 Abandoned
MW-7R Oct-98 Geoengineers 33.5 21 31 Not Found
MW-8 Nov-93 Black & Veatch 32 10 26 Abandoned
MW-9 701951 1160367 14.6 24.9 Y-0.30 Nov-93 Black & Veatch 34 9 25 Flush Monument - Good condition
MW-10 Oct-93 Black & Veatch 42 6 22 Abandoned
MW-11 Nov-93 Black & Veatch 42 7 18 Not found (New Park)
MW-12 Oct-93 Black & Veatch 40 27.9 37.9 Not found
MW-13 Jan-96 Black & Veatch 30 9.5 29.5 Not found (New Park)
MW-14 Jan-96 Black & Veatch 35.5 11.5 31.5 |Abandoned
MW-15 Jan-96 Black & Veatch 35.5 13.5 33.5 |Abandoned
MW-15R Oct-98 Geoengineers 34 23 33.5 Not Found
MW-16 701897 1160422 14.2 30 N Jan-96 Black & Veatch 36.5 9.5 29.5 |Flush Monument - Good condition
MW17A Jan-96 Black & Veatch 72 47 52 Not Found
MW178B Jan-96 Black & Veatch 72 58.5 68.5 [Not Found
MW-18A Jan-96 Black & Veatch 72.5 40.5 45.5 |Abandoned
MW-18B Jan-96 Black & Veatch 72.5 58.5 68.5 |[Abandoned
MW-19 701680 1160143 3.9 39.5 N Mar-97 Black & Veatch 40 24.5 39.5 Flush Monument - Good condition
MW-20 701640 1159997 19.2 50.2 N Mar-97 Black & Veatch 55 31.5 51.5 [Flush Monument - Good condition
MW-21 702024 1159926 10.5 53.3 N Mar-97 Black & Veatch 55 36.5 51.5 Flush Monument - Good condition
MW-22 701684 1160142 4.1 14.8 N Mar-97 Black & Veatch 40 4.5 14.5 |Flush Monument - Good condition
MW-23 702021 1159930 11.5 19.6 N Mar-97 Black & Veatch 55 9.5 19.5 Flush Monument - Good condition
MW-24 702032 1160369 10.5 21.7 N Jul-98 Black & Veatch 22 11.5 21.5 |Flush Monument - Good condition
MW-25 701992 1160343 14.3 22 Y -0.05' Jul-98 Black & Veatch 23 12.5 22.5 Flush Monument - Good condition
MW-26 701995 1160374 10.2 25 N Jul-98 Black & Veatch 25 14.5 24,5  |Flush Monument - Good condition
MW-27 701993 1160101 - - - Jul-98 Black & Veatch 27 11.5 26.5 Flush Monument Intact, but inaccessible due to flooding
MW-28 702062 1160377 9.3 42.8 N Feb-99 Geoengineers 44 335 44 Flush Monument - Good condition
MW-29 702015 1160374 10.3 33.2 N Feb-99 Geoengineers 33 22.5 33 Flush Monument - Good condition
MW-30 701943 1160387 8.7 31.2 N Feb-99 Geoengineers 32 21.5 31 Flush Monument - Good condition
MW-31 Feb-99 Geoengineers 61.5 49.5 60 Abandoned
Dalton, Olmsted Fuglevand, Inc. Page 1 of 2 (A-Street Well Inventory 1-19-16-All)



TABLE B - Well Status Summary - Existing Wells

Former A-St. MGP
Tacoma, Washington

well No. Horiz'ontal Coordinates (NAD'83) Depthto | Measured DNAPL Date Installed By Whom Depth (ft) Screen Depth (ft) Comment/Status (if known)
Northing Easting Water (ft) | Depth (ft) Present (Y/N) Top Bottom
HC- MW2 701781 1160267 15.2 21.3 N Nov-87 Hart Crowser 29 15.5 25.5 |Above-ground Monument, no Locking Cap
DOT MW-4 702134 1160123 7.3 20.3 N Jan-96 Black & Veatch 28 10.5 20.5 Flush Monument - Good condition
HC-MW5 702228 1159859 15.6 24.1 N Nov-87 Hart Crowser 23.5 11 20 Same vicinity - newer Flush Monument
HC-MW6 701754 1159987 18.3 31.1 N Nov-87 Hart Crowser 32.9 19 29 Above-ground monument - Good condition
MW-9 701951 1160367 14.6 24.9 Y-0.30 Nov-93 Black & Veatch 34 9 25 Flush Monument - Good condition
MW-16 701897 1160422 14.2 30 N Jan-96 Black & Veatch 36.5 9.5 29.5 Flush Monument - Good condition
MW-19 701680 1160143 3.9 39.5 N Mar-97 Black & Veatch 40 24.5 39.5 [Flush Monument - Good condition
MW-20 701640 1159997 19.2 50.2 N Mar-97 Black & Veatch 55 31.5 51.5 Flush Monument - Good condition
MW-21 702024 1159926 10.5 53.3 N Mar-97 Black & Veatch 55 36.5 51.5 [Flush Monument - Good condition
MW-22 701684 1160142 4.1 14.8 N Mar-97 Black & Veatch 40 4.5 14.5 Flush Monument - Good condition
MW-23 702021 1159930 11.5 19.6 N Mar-97 Black & Veatch 55 9.5 19.5 |Flush Monument - Good condition
MW-24 702032 1160369 10.5 21.7 N Jul-98 Black & Veatch 22 11.5 21.5 Flush Monument - Good condition
MW-25 701992 1160343 14.3 22 Y - 0.05' Jul-98 Black & Veatch 23 12.5 22.5 |Flush Monument - Good condition
MW-26 701995 1160374 10.2 25 N Jul-98 Black & Veatch 25 14.5 24.5 Flush Monument - Good condition
MW-27 701993 1160101 - - - Jul-98 Black & Veatch 27 11.5 26.5 Flush Monument Intact, but inaccessible due to flooding
MW-28 702062 1160377 9.3 42.8 N Feb-99 Geoengineers 44 33.5 44 Flush Monument - Good condition
MW-29 702015 1160374 10.3 33.2 N Feb-99 Geoengineers 33 22.5 33 Flush Monument - Good condition
MW-30 701943 1160387 8.7 31.2 N Feb-99 Geoengineers 32 21.5 31 Flush Monument - Good condition
Dalton, Olmsted Fuglevand, Inc. Page 2 of 2 (A-Street Well Inventory 1-19-16-Existing)
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. Former A Street MGP Site
Field Well Inventory Data Sheet Tacoma, Washington

WELL DESIGNATION- HC-MW2

Date: 1/15/2016
Coordinates: N701781 E1160267 (NAD83)
WELL DATA
Outside Monument Stick-up 2.5 feet E_

Type 8-inch steel casing

Top of Well Casing offset -0.5 feet
Casing Diameter 2"
Casing Type SCH 40 PVC
Cap Type PVC slip cap Ground surface
Measuring Point (MP) TOC high point
MP elevation
Water Level Below MP 15.5 feet
Depth to Well Bottom below MP 21.3 feet

Condition of Well Monument:
Good

Bail Observations:

Comment/Other Observations:

No Locking Cap

PHOTO

(A-Street Well Inventory Field Data Sheets-HC-MW2) Page 1 of 18 Dalton, Olmsted Fuglevand, Inc.



. Former A Street MGP Site
Field Well Inventory Data Sheet Tacoma, Washington

WELL DESIGNATION - HC-MW5

Date : 1/18/2016
Coordinates: N702228 E1159859 (NAD83)
WELL DATA
Flush Monument Ground Surface
_ . s i
Type 8" Diameter Morris
Top of Well Casing offset -0.3 feet
Casing Diameter 2-inch
Casing Type SCH 40 PVC
Cap Type "J" plug - locked
Measuring Point (MP) - TOC high point
MP elevation
Water Level Below MP 15.6 feet
Depth to Well Bottom below MP 24.1 feet

Condition of Well Monument:
Good

Bail Observations:

Comment/Other Observations:
Newer monument than 1987
In WSDOT ROW

PHOTO

(A-Street Well Inventory Field Data Sheets-HC-MW5) Page 2 of 18 Dalton, Olmsted Fuglevand, Inc.



. Former A Street MGP Site
Field Well Inventory Data Sheet Tacoma, Washington

WELL DESIGNATION - HC-MW6

Date: 1/18/2016
Coordinates: N701754 E1159987 (NAD83)
WELL DATA
Outside Monument Stick-up 0.8 feet E_

Type 8-inch steel casing

Top of Well Casing offset -0.3 feet
Casing Diameter 2"
Casing Type SCH 80 PVC
Cap Type Locking Steel Cap Ground surface
Measuring Point (MP) TOC high point
MP elevation
Water Level Below MP 18.3 feet
Depth to Well Bottom below MP 31.1 feet

Condition of Well Monument:
Good

Bail Observations:

Comment/Other Observations:

PHOTO

(A-Street Well Inventory Field Data Sheets-HC-MW6) Page 3 of 18 Dalton, Olmsted Fuglevand, Inc.



Field Well Inventory Data Sheet

Former A Street MGP Site
Tacoma, Washington

Coordinates:

WELL DATA

Flush Monument

Good

Bail Observations:

In Railroad ROW

Comment/Other Observations:

WELL DESIGNATION- DOT-MW-4
Date : 1/18/2016

N702134 E1160123 (NAD83)

Ground Surface

Condition of Well Monument:

Type 6" Diameter Pemco L. c_
Top of Well Casing offset -0.2 feet
Casing Diameter 2-inch
Casing Type SCH 40 PVC
Cap Type "J" plug - locked
Measuring Point (MP) - TOC high point
MP elevation
Water Level Below MP 7.4 feet
Depth to Well Bottom below MP 20.3 feet

(A-Street Well Inventory Field Data Sheets-DOT-MW-4) Page 4 of 18

Dalton, Olmsted Fuglevand, Inc.




Field Well Inventory Data Sheet

Former A Street MGP Site
Tacoma, Washington

Coordinates:

WELL DATA

Flush Monument

Good

Bail Observations:

Comment/Other Observations:

WELL DESIGNATION- MW-9
Date : 1/15/2016

N701951 E1160367 (NAD83)

Ground Surface

Condition of Well Monument:

Type 8" Diameter Morris L _ L
Top of Well Casing offset -0.2 feet

Casing Diameter 2-inch

Casing Type SCH 40 PVC

Cap Type "J" plug - locked
Measuring Point (MP) - TOC high point
MP elevation
Water Level Below MP 14.6 feet
Depth to Well Bottom below MP 24.9 feet

0.3 DNAPL

(A-Street Well Inventory Field Data Sheets-MW-9) Page 5 of 18

Dalton, Olmsted Fuglevand, Inc.




Field Well Inventory Data Sheet

Former A Street MGP Site
Tacoma, Washington

Coordinates:

WELL DATA

Flush Monument

Good

Bail Observations:

Comment/Other Observations:

WELL DESIGNATION- MW-16
Date : 1/15/2016

N701897 E1160422 (NAD83)

Ground Surface

Condition of Well Monument:

Type 8" Diameter Morris e Lz
Top of Well Casing offset -0.3 feet
Casing Diameter 2-inch
Casing Type SCH 40 PVC
Cap Type "J" plug - locked
Measuring Point (MP) - TOC high point
MP elevation
Water Level Below MP 14.2 feet
Depth to Well Bottom below MP 30.0 feet

PHOTO

(A-Street Well Inventory Field Data Sheets-MW-16) Page 6 of 18

Dalton, Olmsted Fuglevand, Inc.




Field Well Inventory Data Sheet

Former A Street MGP Site
Tacoma, Washington

Coordinates:

WELL DATA

Flush Monument

Good

Bail Observations:

Comment/Other Observations:

WELL DESIGNATION- MW-19
Date : 1/15/2016

N701680 E1160143 (NADS83)

Ground Surface

Condition of Well Monument:

Type 8" Diameter Morris e e
Top of Well Casing offset -0.3 feet
Casing Diameter 2-inch
Casing Type SCH 40 PVC
Cap Type "J" plug - locked
Measuring Point (MP) - TOC high point
MP elevation
Water Level Below MP 3.9 feet
Depth to Well Bottom below MP 39.5 feet

(A-Street Well Inventory Field Data Sheets-MW-19) Page 7 of 18

Dalton, Olmsted Fuglevand, Inc.




Former A Street MGP Site
Tacoma, Washington

Field Well Inventory Data Sheet

WELL DESIGNATION- MW-20

Date : 1/18/2016
Coordinates: N701640 E1159997 (NAD83)
WELL DATA
Flush Monument Ground Surface
Type 8" Diameter Morris
Top of Well Casing offset -0.3 feet
Casing Diameter 2-inch
Casing Type SCH 40 PVC
Cap Type "J" plug - locked
Measuring Point (MP) - TOC high point
MP elevation
Water Level Below MP 19.2 feet
Depth to Well Bottom below MP 50.2 feet

Condition of Well Monument:
Good

Bail Observations:

Comment/Other Observations:

(A-Street Well Inventory Field Data Sheets-MW-20) Page 8 of 18 Dalton, Olmsted Fuglevand, Inc.



Former A Street MGP Site
Tacoma, Washington

Field Well Inventory Data Sheet

WELL DESIGNATION - MW-21

Date : 1/18/2016
Coordinates: N702024 E1159926 (NADS83)
WELL DATA
Flush Monument Ground Surface
Type 8" Diameter Morris
Top of Well Casing offset -0.3 feet
Casing Diameter 2-inch
Casing Type SCH 40 PVC
Cap Type "J" plug - locked
Measuring Point (MP) - TOC high point
MP elevation
Water Level Below MP 10.5 feet
Depth to Well Bottom below MP 53.3 feet

Condition of Well Monument:
Good

Bail Observations:

Comment/Other Observations:

(A-Street Well Inventory Field Data Sheets-MW-21) Page 9 of 18 Dalton, Olmsted Fuglevand, Inc.



Field Well Inventory Data Sheet

Former A Street MGP Site
Tacoma, Washington

Coordinates:

WELL DATA

Flush Monument

Good

Bail Observations:

Comment/Other Observations:

WELL DESIGNATION- MW-22
Date : 1/18/2016

N701684 E1160142 (NAD83)

Ground Surface

Condition of Well Monument:

Type 8" Diameter Morris e e
Top of Well Casing offset -0.3 feet
Casing Diameter 2-inch
Casing Type SCH 40 PVC
Cap Type "J" plug - locked
Measuring Point (MP) - TOC high point
MP elevation
Water Level Below MP 4.1 feet
Depth to Well Bottom below MP 14.8 feet

(A-Street Well Inventory Field Data Sheets-MW-22) Page 10 of 18
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Former A Street MGP Site
Tacoma, Washington

Field Well Inventory Data Sheet

WELL DESIGNATION - MW-23

Date : 1/18/2016
Coordinates: N702021 E1159930 (NADS3)
WELL DATA
Flush Monument Ground Surface
Type 8" Diameter Morris
Top of Well Casing offset -0.4 feet
Casing Diameter 2-inch
Casing Type SCH 40 PVC
Cap Type "J" plug - locked
Measuring Point (MP) - TOC high point
MP elevation
Water Level Below MP 11.5 feet
Depth to Well Bottom below MP 19.6 feet

Condition of Well Monument:
Good

Bail Observations:

Comment/Other Observations:

(A-Street Well Inventory Field Data Sheets-MW-23) Page 11 of 18 Dalton, Olmsted Fuglevand, Inc.



Field Well Inventory Data Sheet

Former A Street MGP Site
Tacoma, Washington

Coordinates:

WELL DATA

Flush Monument

Good

Bail Observations:

Inside Shrub

Comment/Other Observations:

WELL DESIGNATION- MW-24
Date : 1/15/2016

N702032 E1160369 (NADS3)

Ground Surface

Condition of Well Monument:

Type 8" Diameter Morris i . e
Top of Well Casing offset -0.3 feet
Casing Diameter 2-inch
Casing Type SCH 40 PVC
Cap Type "J" plug - locked
Measuring Point (MP) - TOC high point
MP elevation
Water Level Below MP 10.5 feet
Depth to Well Bottom below MP 21.7 feet

PHOTO

(A-Street Well Inventory Field Data Sheets-MW-24) Page 12 of 18
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Field Well Inventory Data Sheet

Former A Street MGP Site
Tacoma, Washington

Coordinates:

WELL DATA

Flush Monument

Good

Bail Observations:

Comment/Other Observations:

WELL DESIGNATION- MW-25
Date : 1/15/2016

N701992 E1160343 (NADS83)

Ground Surface

Condition of Well Monument:

Type 8" Diameter Morris L _ c_
Top of Well Casing offset -0.3 feet

Casing Diameter 2-inch

Casing Type SCH 40 PVC

Cap Type "J" plug - locked
Measuring Point (MP) - TOC high point
MP elevation
Water Level Below MP 14.3 feet
Depth to Well Bottom below MP 22.0 feet

0.05 DNAPL

PHOTO

(A-Street Well Inventory Field Data Sheets-MW-25) Page 13 of 18
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Field Well Inventory Data Sheet

Former A Street MGP Site
Tacoma, Washington

Coordinates:

WELL DATA

Flush Monument

Casing Diameter
Casing Type
Cap Type

MP elevation
Water Level Below MP

Good

Bail Observations:

Inside Shrub

Type 8" Diameter Morris

Measuring Point (MP) -

Comment/Other Observations:

WELL DESIGNATION- MW-26
Date : 1/15/2016

N701995 E1160374 (NADS83)

Ground Surface

s ]

Top of Well Casing offset -0.3 feet

2-inch
SCH 40 PVC
"J" plug - locked

TOC high point

10.2 feet

Depth to Well Bottom below MP 25.0 feet

Condition of Well Monument:

R Y L
Satiees

PHOTO

(A-Street Well Inventory Field Data Sheets-MW-26) Page 14 of 18
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. Former A Street MGP Site
Field Well Inventory Data Sheet Tacoma, Washington

WELL DESIGNATION - MW-27

Date : 1/15/2016
Coordinates: N701993 E1160101 (NAD83)
WELL DATA
Flush Monument Ground Surface
I ) s ]
Type 12" Diameter Morris
Top of Well Casing offset feet
Casing Diameter
Casing Type
Cap Type
Measuring Point (MP) - TOC high point
MP elevation
Water Level Below MP feet
Depth to Well Bottom below MP feet

Condition of Well Monument:
Good

Bail Observations:

Comment/Other Observations:
Not Accessible due to
Flooding of A Street

(A-Street Well Inventory Field Data Sheets-MW-27) Page 15 of 18 Dalton, Olmsted Fuglevand, Inc.



Field Well Inventory Data Sheet

Former A Street MGP Site
Tacoma, Washington

Coordinates:

WELL DATA

Flush Monument

Good

Bail Observations:

Inside shrub

WELL DESIGNATION- MW-28
Date : 1/15/2016

N702061 E1160377 (NADS83)

Ground Surface

Condition of Well Monument:

Comment/Other Observations:

Type 8" Diameter Morris iz )
Top of Well Casing offset -0.3 feet
Casing Diameter 2-inch
Casing Type SCH 40 PVC
Cap Type "J" plug - locked
Measuring Point (MP) - TOC high point
MP elevation
Water Level Below MP 9.3 feet
Depth to Well Bottom below MP 42.8 feet

PHOTO

(A-Street Well Inventory Field Data Sheets-MW-28) Page 16 of 18
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Field Well Inventory Data Sheet

Former A Street MGP Site
Tacoma, Washington

Coordinates:

WELL DATA

Flush Monument

Good

Bail Observations:

Inside shrub

WELL DESIGNATION- MW-29
Date : 1/15/2016

N702015 E1160374 (NADS83)

Ground Surface

Condition of Well Monument:

Comment/Other Observations:

Type 8" Diameter Morris iz )
Top of Well Casing offset -0.5 feet
Casing Diameter 2-inch
Casing Type SCH 40 PVC
Cap Type "J" plug - locked
Measuring Point (MP) - TOC high point
MP elevation
Water Level Below MP 10.3 feet
Depth to Well Bottom below MP 33.2 feet

(A-Street Well Inventory Field Data Sheets-MW-29) Page 17 of 18
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Field Well Inventory Data Sheet

Former A Street MGP Site
Tacoma, Washington

Coordinates:

WELL DATA

Flush Monument

Good

Bail Observations:

Comment/Other Observations:

WELL DESIGNATION- MW-30
Date : 1/15/2016

N701943 E1160387 (NAD83)

Ground Surface

Condition of Well Monument:

Type 8" Diameter Morris iz )
Top of Well Casing offset -0.3 feet
Casing Diameter 2-inch
Casing Type SCH 40 PVC
Cap Type "J" plug - locked
Measuring Point (MP) - TOC high point
MP elevation
Water Level Below MP 8.7 feet
Depth to Well Bottom below MP 31.2 feet

PHOTO

(A-Street Well Inventory Field Data Sheets-MW-30) Page 18 of 18

Dalton, Olmsted Fuglevand, Inc.




APPENDIX B
TEST PIT, BORING AND MONITORING WELL LOGS

REMEDIAL INVESTIGATION REPORT
TACOMA COAL GASIFICATION SITE
TACOMA, WASHINGTON
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Boring Log and Construction Data for Well E-1

Depth
In Feel

Ground

Geologic Log
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gravelly, very silty SAND to very sandy SILT with

)

| occasional gravel, brick and wood fragments 5-1 7
" throughout, occasfonal fron oxide staining (FILL).

: §5-2 30
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cted B8/13/84.

Surface Seal
-l—— 2.0=inch @ PVC Riser Pipe

—— HNalive Malernial

Water Level

[T

2.0-inch & PVC Screen
(0.020 Slot Size)

GS

bat

2-inch O.D. Split Spoon Samole
No Sample Recovery

Standard Penetration Resistance,
Blows per loot

Grain Site Analysit

Permesbility Test

Glacial Depomits

Well Design
Top Casing Elevation in Feet 44.56
Casing Stickup in Feet -0.25

. NEN [
NN
4 §§ _
NN

1 NN i
- N N [
] N N [
1 NNK _
] N _
‘uzzﬁ?%% W
- \§ b
; \gg t
1 NN i
s -
i :
] il
NOTES:

I, Soil descriptions are intarpretive and aciuasl
changes may De Qradual,

2. Water Lavel is for dale indicated and may
vary with lime of year. ATD:AL Time of Orliling

J-1210-09 August 1984
HART-CROWSER & associates, inc.
Figure A-1



Boring Log and Construction Data for Well E=2

Depth
In Feet

Geologic Log

Ground Surlace Elevation in Feet 43.67

.Sample N

o

ASPHALT over Cobblestone.

10

Very loose to loose, moist, brown to gray, very
sandy SILT to very sandy, gravelly SILT (FILL). S-1

5-2

5-3 14

15 4

J\ASPHALT-LIKE MATERIAL. Vs

Very loose, wet, brown, very silty SAND to sandy,
silty GRAVEL, iron oxide. staining on GRAVEL (FILL).

S-4 50/6"

Faint to medium hydrocarbon-1ike odor.

20 -

25

Very dense, damp to moist, brown to gray, sandy
.GRAVEL to gravelly SAND with layers of sandy silt

hydrocarbon-11ke odor.
SILT -~

SILT

==
§-5 5
S-6 6
S-7 52/6"
or gravelly, sandy SILT (Qu). Faint to medium 5-8 Fg
| =

50/5"

50/6"

5-10 == 50/2°

30

35

40 -

gg E'— Surface Sesl

; -—[»—— 2.0-inch ® PVC Riser Pipe .

f
¢
li

Bottom of Boring at 25.5 Feet.
Completed 8/2/84.

NOTE: Auger Refusal at 25.5 Feet.

N

Waler Level

GS

43— Sihca Sand

2.0-lnch ¢ PYC Screen
(0.020 Slot Size)

E 2-ineh 0.D. Solit Spoen Sample

No Sample Recovery

Standard Penetration Aegistance,
Blows per loot

Grain Size Analysis

Permeability Test

Glacial Deposits

Well Design
Top Casing Elevation in Feet 43.37
Casing Stickup In Feet -0.30

N L

R///7/%5,

§
N
N

NOTES:

1. Soil descriplions are Interpretive and actus!
changes maey bDe gradual,

2. Water Level is lor dale indicated and may
vary with time ol year. ATD: A1 Time ot Orilling

J-1210-09 August 1984
HART-CROWSER & associatss, inc.
Figure A-2



Depth
In Feat

Boring Log and Construction Data for Well E-3

Geologic Log

Ground Surface Elevation in Faeel

o

:

VYery loose to medium dense, mofst to wet,
gray-brown to brown, slightly silty SAND to SAND

to slightly silty, gravelly SAND (FILL).

5-2
s-3

Yery dense, saturated, brown-gray to gray, sandy

GRAVEL (Qu).

5-5

5-6

5-7

5-8

5-9

Very dense, saturated, gray-brown to brown,
slightly gravelly SAND to very silty SAND (Qu).

5-16

Bottom of Boring at 50.3 Feet.

Completed 8/31/84.

Eg !?— Surface Sesl
—— 2 0 -inch ® PYC Riser Pipe

= HNalive Malenial

Water Loval

2.0-inch ¢ PVC Screen

[T

(0.020 Slot Size)

25
k)|

50/6"

50/6"

50/5"

50/5"

50/4"

50/5"

5074

50/6"

50/3"

50/4"

50/6"

50/6"

50/4"

E 2-inch 0.D. Split Spoon Sample

GS

3
Qu

No Sample Recovery

Well Design

Top Casing Elavation in Feet

Casing Stickup in Feet-0.26

30.85

8/20/84

V777727777777
Vizz 7770

(LTI

NOTES:
1. Soil descriptions are Interpretiva and actual

changes may be gradual,

2. Water Lavel Is for date Ingicated and may

L X

r_!_

vary with time of yesar. ATD:At Timae of Orilling

Standerd Penetration Resisiance,

Blows per loot

Grain Slze Analysis

Permeability Test

Glacial Deposits

J-1210-09 August 1984
HART-CROWSER & associatas, inc.
Figure A-3
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Boring Log and Construction Data for Well E-4

B Geologic Log Well Design
-.E‘: Top Casing Elevation in Feet 28.97
2 Casing Slickup in Feet -0.38
~ Ground Surface Elevation in Feet 29.35 Sample N .
0 -
LASPHALT / ]
4 Very loose to loose, mofist, brown SAND with trace 4 % L
1 GRAVEL (FILL). | § \ i
s ] ] % % L
| Loose to very dense, ofl saturated, black SAND : % N :
with trace gravel (FILL). Strong creosote-like N \Q
<5 S [ ] -uzu:u\\\ § I
0 very dense, saturated. gray SAND to GRAVEL (Qu). po  s-4 I s0/6" ] \\\ N B
1 VYery faint to faint creosote-like odor. ! 7 \ § r
4 J S & L
1 s-7 50/5" - .
18 s-8 KBS so/5% ] -
] -9 b S072° ] [
Ly 5-10 r: so/s" ] = i
: S-11 je= 50/3" | = [
289 s-12 == s0/3" ] — i
1 Bottom of Boring at 25.2 Feet. 1 i
4 Completed 8/30/84. 4 -
30+ - —
- - -
35 - . -
J 4 L
40 — - 5
45 — - |
I ] [
50 - = kL
NOTES:
% — Surface Seal @ 2-inech 0.0. Sphil Spoon Sample " iﬁ:ﬂ::',::.:l;a:: ;::ql;n.l:_m"“" S
| 2. Water Lavel is lor cdete Indicsted and may
| 2.0-inch ® PVC Riser Pipe L Mo Sample Recavery vary with time o year. ATO:A1 Time of Orilling
| = Haulive Malerial L] Standard Peneiration Aesistance,
i v | Water Level Sros Ear linal A t 1984
| GS Gran Size Anslysis J-1210-09 ugus
L} L T HART-CROWSER & associatss, inc.
— 2.0-inch ® PVC Screen <
— : Figure A-4
§ £0.020'510-S12e) Qu Glacial Deposits g




Depth
S In Fest

Boring Log and Construction Data for Well E-5

Geologic Log

Ground Surtace Elevation in Feet 16.99

Medfum dense, damp, tan, silty, sandy GRAVEL
(FILL)

Very loose, damp to moist, dark brown to gray,
very sandy SILT to gravelly, sandy SILT.
Occasional plant root remains, earthly odor (FILL).

Very loose, saturated, brown, gravelly, very
sandy SILT (FILL).

15 4

Very loose, wet, brown SILT.

20

Yery loose, saturated, brown,silty, very gravelly
SAND to gray, sandy, sflty GRAVEL.

25

Loose to very dense, moist, light brown to tan
SILT to silty SAND with trace gravel, some fron
oxide staining and occasfcnal white bands.

30

Very dense, moist to saturated, brown to light
brown SILT to sandy SILT, some iron oxide staining
and green sand on partings (Qu).

35

Bottom of Boring at 31.5 Feet.
Completed 8/9/84.

60

50/5"

78

NN

—t—t— 2.0-inch © PVC Risar Pipa

1

E 2-inch Q.D. Solit Spoon Sample

No Sample Recovery

Standarg Penetranion Aesisiance,

Grain Size Ansiysis

Pearmeability Test

|| =t— Native Material N
[ Blows per lool
| Water Loavel
| GS

= .

= 2.0-lpch @ PVC Screen

= 0. I ]

= £:0.020:5101 Size) Qu Glacial Depousits

Well Design
Top Casing Elavation in Feet 16.75
Casing Stickup in Feet -0.24

v
{8/21/84

V7222777727227,

WWWNT—[MWMMZ&

NOTES:

!. Soul descriptions are interoretive and actual
changes may be gradual,

2. Water Lavel is tor cale indicated and may
vary with time of year, ATD:A1 Time of Drilling

J-1210-09 August 1984
HART-CROWSER & associates, inc,
Figure A-5



Depth
in Feet

o

Geologic Log

Ground Surface Elevation in Feet

Sample N

2.0-inch © PYC Rigar Pipse

NHative Materigl

2.0-lnch ® PVC Screen
(0.020 Slot Size)

|

GS

Qu

2-inch O.D. Split Spoon Samole
Mo Sample Recovery

Standard Penetration Resistance,
Blows per fool

Grain Size Analysis

Permaability Test

Glacial Depowsits

Boring Log and Construction Data for Well E-6

Well Design
Top Casing Elevation in Faet 48,01
Casing Slickup in Feet -0.33

\ASPHALT / | NN [
{ Medium dense to very dense, moist, brown, - § % b
] non-gravelly to gravelly, very sandy SILT, some 3 § \ L
iron oxide staining throughout (FILL). 5-1 E 15 | \Q s |
. s-2 sz 50/2" L% %\ -
] 'uzz:u§: \\t I
] s-3 |g sorr ] S i\\\ ]
Very dense, saturated, brown, very sandy GRAVEL g § \\\\ )
7] with brick and possible coal fragments, some iron S-4 . == 50/3" N N -
1 oxide staining (FILL). - § § L
Dense, moist to saturated, gray-brown to brown, 7 § W I
slightly gravelly, very sandy SILT to slightly - Z - - N § -
{ silty SAND (FILL). 4 § § L
- - \ s
i 5-6 Z 32 1 § \\\ -
] N N [
{ Very dense.{saturated. gray, very silty SAND to S-?_|X J % § L
sandy SILT (Qu). 5-8 50 i
1 N
] 5-9 E 67/11" |
1 s-10 [X] 71/9" .
Bottom of Boring at 28.8 Feet. H "'_
Completed 8/13/84.
: - -
- ] |
-— I—
] J L

NOTES:

1. Soil descriptions are Interpretive and actuasl
changes may be gradual,

2. Water Level is lor dale Indicarted sand may
vary with time of year. ATD:A1 Time of Orilling

J-1210-09 August 1984
HART-CROWSER & associates, inc.

Figure A-6



Boring Log and Construction Data for Well E=7/7A

Geologic Log

£3
oW
o
ast
Ground Surface Elavation in Feet 39.96
° | GRAVEL and COBBLES
4 Loose, damp, brown, very silty SAND, trace gravel,
| medium creosote-1ike odor.
5 Loose, damp, red BRICK and W0OOD.
Loose, black TAR-l1ike material, strong creosote-
1 fragments.
Medium dense, mofst to saturated, brown to gray,
very silty SAND, faint creosote-l1ike odor.
10 A
15 4 Very dense, saturated, brown-gray to dark gray,
1 very silty SAND to SAND with trace gravel (Qu).
4 Faint creosote-1ike odor.
20 +
1 Very dense, saturated, dark gray to brown to light
7 brown to green-gray, silty, sandy GRAVEL with
25— patches of tan SILT to non-gravelly to very
4 gravelly SAND (Qu). Faint creosote-like odor.
30
4 MNote: Drillingon Boring E-7 halted at 11.5 feet
35 fn order to resample contaminated zone.
_ Boring E-7A located aoout 3 feet east of
Boring E-7. Boring E-7 grouted to surface.
40 —
1
45 -
-
50 - - \
Very dense, damp, brown, sandy SILT.

Bottom of Boring at 51.0 Feet.
4,

-

Waler Lavel

2.0-inch ® PVYC Screen
(0.020 Slot Size) Qu

[T

5-1

Sample N

Nh—

<
[

10

17

$-2 50/6"

5-3

GS  Grain Size Analysis
K Permaability Test

Glacial Deposits

56

5-6

5-7

S-14

s-17

16 5-1

24 5-2
30 5-3

37 5-4

50/4"

25

70

50/4~
i

50/4*
B 50/5"
m—50/1"

- 50/2"

— 50/1"

) 50/6"

X 50/6"

E:s

mpleted 7/26/
— Surface Seal @ 2-inch O.D. Split Spoon Sample

+—— 2 0-inch ® PVC Riger Pipe . No Sample Recovaery

*—— MHalive Material N Slandard Penelrstion Resistance,
Blows per loot

S-5A |
30 5.5

Well Design
Top Casing Elevation in Feet 33.68
Casing Slickup In Feat -0.28

Y,
| SAASAA,

1 =4
{8/20/84 -

(T

i
LJ

| N
r—'

NOTES:
I, Soil descriplions are interpretive and sctusl
changes may De gradual.

2. Waler Lavael is 'or date indicated and may
vary with time of year. ATD:A1 Time of Orliling

J-1210-09 ‘August 1984

HART-CROWSER & associates, inc.
Figure A-7



Boring Log and Construction Data for Well E-8

Geologic Log

£3
aw
L
o) [=4
;’ Ground Surface Elevation in Feat Sample N
1 Loose to medium dense, moist, brown, to gray, |
] slightly sflty SAND to SAND, trace gravel (FILL).
Ko detectable to medium-strong creosote-like
J gé 14
5 -
T Layer of coarse grained SAND with gold colored 5-3 l kl:]
4 mineral. ’
: , o K
10
T Mottled green partings. 3-5 39
(i
{ Very dense, saturated, gray-brown to gray, S-6 B 55/6"
| slightly silty to silty, sandy GRAVEL (Qu). Very
faint to medium-strong creosote-1ike odor.
15 4 §-7 = 50/1"
| 5-8 = 50/2"
20 5-9 = 50/3"
$-10 =1 50/6"
4 Bottom of Boring at 23.0 Feet.
25 - Completed 7/30/84.
30 -
35
40 —
45 —
50 -

<
t—— Surface Seal

2.0-inch ® PVC RAliger Pipe

Native Material
Water Laval

Silice Sang

1.0-Ilnch ¢ PVC Screen

(0.020 Slot Size)

2-inch O.D. Split Spocon Sample
Ho Sample Recovery

Stancard Panetration Resistance,
Blows pear loot

Gramn Size Anslysis
Permeadility Test

Giaciel Deposit

Well Design
Top Casing Elevalion in Feel 37.04
Casing Stickup in Feet -0.29

A7
Voizzzzzz277

Bl
8/20/84

NOTES:

I. Soil descriplions are Interpretive and aciual
changes may be Qradual,

2. Water Lavel Is lor date Indiceted and may
vary with time of year. ATD:A1 Time of Orilling

J-1210-09
HART-CROWSER & associates, inc.

August 1984

Figure A-8



Boring Log and Construction Data for Well E-9

Geologic Log

Ground Surface Elevation in Feet 17.82

Sample N

Depth
S |n Feel

-

-

10 ~

silty to very silty SAND lFlLL]

hydrocarbon-1ike odar.

Cinders

4 Plant Roots.

" Black and brown mottled appearance

Very Tcose, damp to moist, brown to gray to bTack,
Faint to strong
s-1 16
) 5-2 5
) 5-3

Yery loose, -ofl-saturated, black SILT.

-

Very loose, black TAR-1ike materfal with occasion-
al wood,

glass and gravel,

15

Yery loose
mottling.

Yery loose, wet, brown sandy SILT to SILT

creosote-11ke odor.

5 EA
moist, greenish blue CLAY some black " §-68 5
5-6C

sandy SILT with numerous shells

1ike odor.

Strong creosote-

Medium dense, saturated, gray, silty, sandy GRAVEL

with shell fragments

a5 -+

shell fragments.

. Strong

6
Very loose, wet to saturated, gray, gravelly, 2
5 3o
2
. Medium creosote-like odor. 5-11 i3
S-12A 1

Very loose to loose, saturated, brown-gray to S- 125

gray, slfightly silty to silty SAND with wood and
Faint creosote-11ke odor. 513 25

5-14 6

Yery loose to medium dense, saturated, brown PEAT
interbedded with slightly gravelly, silty SAND
Medium creosote-1{ke 5-16

and numerous wood fragments.

odor

i
5-15 Ez 14
i

36

Loose, saturated, gray-green GRAVEL

VYery loose, saturated, red PEAT

50

silty, gravelly SAND to sflty, sandy GRAVEL

faint creosote-like odor

7 s-17
Medium dense to very dense, saturated, dark brown,
" 5-18
. VYery
5-19
5-20 50/6"

=

Bottom of Boring at 50.5 Feet.

Completed 8/7/84.

[T

Surface Seal

2 O-inch ® PVC Riser Pipe

! =TT HNative Matanal

Waler Level

2.0-inch ¢ PVC Screen
(0.020 Slet Size)

E 2-inch O.D. Split Spoon Sample

N

GS
K

Qu

No Sample Recovery

Standard Penetration Registance,
Blows per lool

Grain Size Analyuis

Permeadility Test

Glacial Depowniis

Well Design
Top Casing Elevation in Feet 17.36
Casing Slickup in Feet -0.46

-

v
B/21/84

Yz 7272000000000 0 d e d s r s s v

Yoz

1

-

111 RTFRLT1

|

L

L
T

NOTES:

1. Soll descriplions ate interpretlve and aciusl
changes may be gradual.

2. Water Level Is for dale Indicated and may
vary with time of year, ATD: A1 Time of Drilling

J-1210-09 August 1984
HART-CROWSER & associates, inc.

Figure A-9



Boring Log and Construction Data for Well E-10

Geologic Log

=3
aw
- c
©= Ground Surface Elevation in Feat 20.21 Sample N
0
| Very loose to loose, moist to wet, brown to brown-
| gray, slightly gravelly SAND to slightly sandy
SILT with trace gravel.
i s-1 Z 14
5 Occasional layers of black PEAT.
: s-2 X 2
: 5-3 X 14
10 —
1 5-4 Z 20
4 Very dense, saturated, gray, silty SAND to silty "
1 SAND and GRAVEL (Qu). Very faint creosote-1ike s-s [X] 5o/
15 odor.
i s-6 [X] 50/6"
- §-7 = 50/5"
20 s-8 = 50/4"
< $-9 =3 50/5"
251 §-10 e 50/4

30 4

35+

40 —

50 -

1 Bottom of Boring at 25.3 Feet.
-+ Completed B/3/84.

m— Surface Seal

‘ =—t——— 2.0-inch ® PYC Riser Pipe
== Halive Matarial
Water Level

— Silica Sani

2.0-inch ® PYC Screen
(0.020 Slet Size)

GS

Qu

2-ipen 0.0, Split Spoon Sample
Ho Sample Recovery

Standard pll’lllflllaﬂ nlllllll“cl‘
Blows per fool

Grain Size Analysis

Parmeabilily Tegl

Glacial Deposits

Well Design
Top Casing Elavation in Feet 21.01
Casing Stickup in Feet 0.80

Jar2rse4

Vizzzzzzzzzz0 777002

- . L
- -
4 5
4 -
4 L
. .
4 =
. -
. -
4 -
— -
§ -
= =

NOTES:

1. Soil descriptions ate Interpretive and actusl
changes may be gradual,

2. Water Level ls tor date Indicsted and may
vary wilh time of year, ATO:At Timae al! Orilling

J-1210-09 August 1984
HART-CROWSER & associates, inc.
Figure A-10



Depth
In Feat

o

10

15

20

25

a0

s

40

Boring Log and Construction Data for Well E-11

Geologic Log

Ground Surface Elevatlon in Feel 18.02

Medium dense, damp, tan to brown, slightly siTty,

sandy GRAVEL to slightly silty, gravelly SAND with
some iron oxfde stafning (FILL). Faint to medium

hydrocarbon-1ike odor.

Very loose,. damp to saturated, grayish-brown to
black and brown sandy SILT, ofl-soaked appearance
with patches of tar-like materfal and trace gravel
and wood, occasfonal layers of sand (FILL).
Strong creosote-1ike odor.

Very loose, moist to saturated, brown-gray to
gray-brown to gray-green, very sandy SILT to
very silty SAND with trace gravel and occasional
green clay, plant remains, and shell fragments.
Strong creosote-1ike odor.

Dense, saturated, gray, slightly silty, gravelly
SAND. Medium creosote-1ike odor.

Very dense, mofst, tan, slightly sandy SILT with
some {ron oxide staining (Qu). Faint hydrocarbon-
like odor.

Bottom of Boring at 30.0 Feet.
Completed 8/8/84.

Sample N
s-1 £§ 55
$=2 19
5-3 12
5-4 7
$-5A
5-58 $
5-6 5

|
5-7 2
5-8 :
5-9 7
s-10 [V] 43+
s-11 78/10"

Well Design
Top Casing Elevalion in Faeat
Casing Stickup in Feat -0.22

17.80

4 S
ILEEARLE

V7277772777027

50 -

N
— Surface Seal

2.0-inch ® PYC Riger Pipe

—— MNalive Malarial

Water Level

";.I —— Silica Sand

2.0-inch » PYC Scraen
(0.020 Slot Size)

GS

Qu

2-inch O.D. Split Spoon Sample
HNo Sample Recovaery

Standard Penetration Resistance,
Blows per lool

Grain Size Analysis

Permeabliity Test

Glacial Deposils

NOTES:

1. Seil cascriptions are Interprelive and sctual

changes may De gradual.

2., Water Leval s lor date Indicated and may
vary with time of year. ATO:A1 Tima of Orilling

J-1210-09

August

1984

HART-CROWSER & associates, inc.

Figure A-11



Boring Log and Construction Data for Well E-12

Deapth
in Feel

Geologic Log

Ground Surface Elevation in Feel 19.78 Sample N
0
Loose to medium dense, mofst to saturated, gray-
brown to brown, sandy GRAVEL to gravelly SAND.
Undetectible to faint creosote-like odor.
- . 18
5 -
1 30
] 20
10
1 39
4
] 16
15 4
- 12
4 Very dense, saturated, gray to brown-gray, 50/4"
slightly gravelly, sandy SILT to sflty SAND (Qu).
20 Very faint creosote-like odor.
- 86/8"
{ Very dense, saturated, brown-gray, very sandy 50/5"
GRAVEL (Qu). Faint creosote-l1ike odor.
25 $-10 51 50/5"
30
Very dense, saturated, brown-qray, sandy SILT (Qu). s-11 Z 50/6"
4 Bottom of Boring at 31.0 Feet.
J Completed 8/3/84.
35 4
40 —
45 —
50 -
g—— Surface Seasl E 2-inch O.D. Split Spoon Sample
et 72 0-inch ® PYC Riger Pipe - No Sample Recovery
——— HNalive Malerial N Standard Penetration Regislance,
v Water Level SRS R A
.1='?_- Silica Sang GS Grain Size Analysis
: __.‘ K Permeability Test
:'i: 2.0-inch @ PVC Screen
= (0.020 Slor Size) Qu Glacisl Deposiis

Well Design
Top Casing Elevation in Feet 21.35
Casing Stickup In Feat 1.57

! 1
T

Vizzzzzzzz2.22,77777

o =

-4 -
- L
- -
. L
e -
- =
4 b
4 b
- -
- -
- -
NOTES:

1. 50il descriptions arwe Interpretlive and actual
changes may be gradual.

2. Water Lavel is lor date Indicaled and may
vary with time of year, ATD:AtL Tima of Orilling

J-1210-09 August 1984
HART-CROWSER & associates, inc.
Figure A-12



—

Depth
In Feet

Boring Log and Construction Data for Well E-13

Geologic Log

Ground Surface Elevation in Feel 22.52

Sample

o

Medfum dense, wet, brown, slightly sandy, silty
4 GRAVEL (FILL).

s-1

Medium dense. wet, brown SAKD (FILL).

Medium dense, dry, black GRAVEL with sTag and §-2
fragments of brick, glass and metal (FILL).

10 +

15

Medium dense to very dense, moist to wef, brown S-3
CLAY to slightly gravelly, sandy SILT to slightly
gravelly, silty SAND.

20 +

25 -

30 4

Very dense, saturated, gray-brown to brown,
slightly sflty, gravelly SAND to slightly silty,
slightly sandy GRAVEL (Qu).
hydrocarbon-11ke odor.

Yery faint to faint

Layer of {ron oxide stained, silty sand.

Yery dense, damp, brown, varved CLAY (Quj.

A
12

35 4

Bottom of Boring at 31.5 Feet.
Completed B/6/84.

-
— Surface Sesl

2.0-Inch @ PYC Rliser Plpe

— HNative Maltarial

Waler Level

T

2.0-inch # PVC Screen
( 0.020Slot Size)

v
5-5 Ez
5-6 §§
$-7 |
s-8 =
s-9 X
S-10A

5108 ]
S-11 e

Well Design
Top Casing Elevation in Feet 22.02
Casing Stickup in Feet -0.50

N
N "
] S§ §§ [
- L\ \ b
2 1 NN :
1 NN i
3l d L
H . i
I E
d i
50 4 8r21/84 +
68 !
50/0* | I
— =
50/6* | L
50/4% o -
50/5" ] 0
50/3* | i
82/11" 4 L
i .
] L

E 2-inch O.D. Split Spoon Sample

N

GS

K

Qu

Ho Sample Recovery

Standard Penelration Resistance,

Blows per foot

Grain Size Analysis
Pearmaeability Test

Glacial Depowsils

NOTES:

1. Soil descriptions are Inlearpretlve and actual
changes may be gradual,

2, Water Level Is for date Indicated and may
vary with time of year, ATO:A1 Time of Orilling

J-1210-09 August 1984
HART-CROWSER & associates, inc.
Figure A-13



Depth
in Feel

Boring Log and Construction Data for Well E-14

Geologic Log

Ground Surface Elevation in Feet 38.02

Sample N

(=]

20

25+

30 4

35

40

45 —

50~

(FILL).

Medfum dense, mofst to wet, light brown to brown,
slightly silty, sandy to very sandy, GRAVEL with
occasional plant roots and fron oxide staining

SAND (FILL).

Medium dense, wet, tan to gray-brown SILT to silty

SILT with some iron oxide staining (Qu).

Very dense, mofst, tan, slightly sandy, gravelly 5-5

with some fron-oxide staining.(Qu).

Very dense, saturated, brown to brownish-gray
SAND to sandy GRAVEL. Faint 'credsote«like odor 5-6

5-1 X 30
5-2 Z 16
5-3 Z 3l
LR
Z 50/6"
E 60
% 1) 50/4"
5-8 g 50/6"
5-9 p=xi 50/5"

s-10 = 50/6"

Bottom of Boring at 26.0 Feet.

| Completed 7/25/84.

| ——1— 2 .0-inch ® PVC Riser Pipe "
|
I —— Nalive Material N
2 1 Waler Leval
1255 (M 25| GS
o r e Silics Sang
-.— 2.0-inch @ PVC Screen
P — o (0.020 Slot Size) Qu
w=t

2-inch 0.D. Split Spoon Sample
NHo Sample Recovery

Standard Penetration Resisience,
Blows per loot

Grain Size Analysis
Permeanility Test

Glacial Deposits

Well Design
Top Casing Elevation in Feel 39.36
Casing Slickup in Feet 1.34

~8/20/84

/SIS IS/ ISI YN,
Vi iz 277

NOTES:

1, Soil descriptions are interpretive and aciual
changes may be gradual,

2. Walter Level iz lor cdate indicated and may
vary with time of year. ATD:At Timae of Drilling

J-1210-09 August 1984
HART-CROWSER & associatas, inc.
Figure A-14



Boring Log and Construction Data for Well E-15

Geologic Log

Well Design

._EE Top Casing Elevation in Feet 40.45
Sc Casing Stickup in Feaet 1,16
= Ground Surlace Elevation in Feet 39.29 Sample N
o Dense, moist, brown SAND to silty SAND with Q \:
1 occasional red brick fragments. Some oil staining ] N -
1 on sampler (FILL). 4 \ § I
] 5-1 9 1 % % -
5 - =t . § \\\ 1
| - - N
s 20] 50/6" 4 § \\§ L
' =3 CHEEINI -
] 5-4 . N N :
10+ - N N =
. 5-5 X 40 4 \\\ % L
] ] N [
1 Very dense, moist to saturated, gray to reddish- 5-6 50/6" 1 & & s
4 ?ray SAND to sandy GRAVEL with some iron staining S L
154 (Qu). - =
i - 2
§-1 X s0/4 1 8/20/84 -
g 5-8 Z “ 4 L
Col $-9 b 50/1% ] 5
4 - 8
1 S-10 b 50/3° A L
i S-11 fud 50/2" | N
Bottom of Boring at 25.7 Feet. 1 i
1 Completed 7/26/84. 7 i
30 = -
] ] I
3s - - -
- - -
40 — - -
45 = - b=
. - L
4 e F
50 - = L
NOTES:
3 1 1, Seil descriptions are interpretive and sctuasl
—— Surfsce Seal E 2-ineh 0.D. Split Spoon Sample changes may be gradual,
E 1% . 2. Waler Level is for date Indicated and may
[ 1 2.0-inch @ PYC Riser Pipe . Mo Sample Recovaery vary with time of year, ATO:Al Time of Orilling
e N Standard Penetration Resistance,
9 ' 1 B water e AR R J-1210-09  August 1984
b v— Silics Sand GS  Grain Size Analysis .
ia HART-CROWSER & associates, inc.
2.0-i0ch # PVC Screen K Permaesbility Test . A 15
(0.020 Siol Size) T g — igure
o] High blow counl may be due 1o drilling ohstructions,

not considered g reflect aclual densily conditions,



Boring Log and Construction Data for Well E-16

Geologic Log

Depth
In Feel

Ground Surface Elevation in Feet 43.36 Sample N
0
4 Dense, mofst, reddish-brown to brown-gray to gray,
4 slightly silty to very silty SAND to slightly to
| very sandy SILT.
4 s-1 Z 57
5~
4 5-2 X 33
1 5-3 gaz
10
] 5-4 z a4
] 5-5 X 45
15_- Very dense, saturated, gray to brown, clean SAND s-6 [ 50/4"
to very silty SAND to sandy GRAVEL (Qu).
y s-7 <] 50/5
20
] s-8 [X s0/4"
] $-9 b= 50/5"
25 $-10 sz 50/5"
1 $-11 ket 50/5*
4 Bottom of Boring at 27.9 Feet.
30 - Completed 8/1/84.
35 -
]
40 -
45 -
50 -
Surface Saeusl @ 2-ineh O.D. Split Spoon Sample

2.0-inch © PVC Riser Plpe -

=t HNalive Material N
=2 | Water Laval
l GS
= K
2.0-inch # PYC Screen
(0.020 Slot Size) Qu

No Semple Recovery

Standard Penetration Resistance,

Blows per foot

Grain Site Analysis
Permeability Test

Glacial Deponits

Well Design
Top Casing Elevalion in Feet 43.18
Casing Stickup in Feet! -0.28

I NN L
- §§ =
4 \\ L
NN |
] §§ L
4 \\% L
T N i

N N i
- N N .
] %Q [
‘_Q_\\ i
:uzw;:%% "
] §‘§ .
1 NN s

NOTES:
1. Soil dascriptions ate Interprelive and aciual
changes may be gradual,

2. Water Level is 'or date indicated and may
vary with time of year, ATD:At Time of Orilling

J-1210-09 August 1984
HART-CROWSER & associates, inc.
Figure A-16



Boring Log and Construction Data for Well E-=21/21A

Deapth
In Feel

Ground Surface Elavation in Feael

Geologic Log

28.13

(=]

10 ~

20

| Leose to medium dense, damp to saturated, brown,
sandy GRAVEL with brick fragments to gravelly
7 SAND to very silty SAND.

1 (Qu)
25 -

30

35 o

{ Very dense, saturated, brown-gray, sandy GRAVEL.

40 - Note:

45 <

1 Bottom of Boring at 35.5 Feet.
41 Completed B8/2/84.

Urilling on Boring E-21 halted at 6.5 feet
due to refusal. Boring E-21A located 2
feet north of E-21. Boring E-21 grouted
to surface.

r— Surface Seal

2.0-inch ® PVYC Riger Pipe -

— Native Soul N

Waler Level

[Ty

GS
K
2.0-lnch # PYC Screen
(0.020 Slot Size) Qu
o

Sample N
WE
~|w
$-1 50/2"0m
5-2 32
5-1 Z”
5-2 Z 9
5-3 Zzs
5-4 ZJI
5-5 Zw
5-6- Z 20
5.7 [ 5074
5.8 Z 350
59 [ s0/4"
5-10 = s0/6"
s-11 = s0/6"
§-12 =g 50/5'

Parmeability Test

Glacial Deposits

No Sample Recovery

Grain Size Analysis

@ 2-ineh 0.D. Solil Scoon Samople

Standard Penetration Resislance,
Blows per fool

Well Design
Top Casing Elevation in Feet 27.75
Casing Stickup in Feet -0.38

4 -
| sr21/84

VW i 7 7 77 77777077777
A/ SAIII I/,

. +
- 5
- -
4 L
- - -

—
g — L
—
—
o — -
4 — -
4 — -
p—

- = —
4 L
4 +
4 -
< -

- -

NOTES:

1. Soil descriptions are Interpretive and aclual
changes may be Qradual,

2, Water Level Is lor date Indicated end may
vary with time ol year. ATD:A1 Timae ol Drilling

J-1210-09 August 1984
HART-CROWSER & associates, inc.
Figure A-21

High blow counl may be due to dnilling obstructions,

nol considered 10 refiec! actual densily conditions,

(o] Low hiow coun! may be dus to heaving condilions in borehole,
nol considered 1o reflect actuel density condilions.



Depth
In Feet

o

15 - Very dense, moist, brown, slightly silty SAND with

20

25 ——Patches of green SAND.

35 +

40 —

Boring Log and Construction Data for Well E-23

Geologic Log

Ground Surface Elevation in Feet 26.14

J{ GRAVEL and COBBLES.

Medfum dense to very dense, damp to saturated,
1 brown, gravelly, silty SAND to silty, sandy GRAVEL
1 with occasfonal wood and iron oxide staining (FILL).

+Faint hydrocarbon-1ike odor.

Very dense, saturated, brown, slightly silty,
slightly sandy GRAVEL with layer of po
TXFILL).  Faint hydrocarbon-1ike odor.

4 bands of iron oxide staining and patches of green
sand, VYery faint hydrocarbon-1ike odor.

- carbon-1ike odor.

T 2-1nch layer of tan CLAY. No detectable hydro-

Very dense, damp to saturated, gray, slightly
1 sandy, gravelly SILT, slightly gqravelly, silty
1 SAND and sandy, silty GRAYEL. (Qu) Very faint hydro-

j Very dense, moist to saturated, brown, sandy SILT
to slightly silty SAND with laminations of peat.
No detectable hydrocarbon-1{ike odor.

] Iron oxide staining and trace gravel.

Very dense, saturated, gray, slightly silty SAND
to very sandy SILT with trace gravel. Faint
1 hydrocarbon-like odor.

|1 carbon-11ke odor in samples below this depth.

Bottom of Boring at 50.5 Feet.
Completed B/10/84.

-

Sarple

wy
L]

—

w

XX X

——
oo
%L

T XL DX XX DRI

;|

B DX DX K

N

42

25

78

50/6"

50/4*

74

50/6"

70/11" 7]

s0/2"

50/4"

50/3"

50/2"

74/9"

74

50/4"

50/5"

50/5*

73/10" ]

T/ "

50/6"

g—‘ Surlace Seunl @ 2-inch 0.0. Sohit Spoon Sample

r"‘—'a— 2.0=~inch & PVC Riger Pipe . Mo Sample Recovery
|
| | =— MNative Malernal N Standarg Penetralion Resisiance,
- Blows per lool
— Waler Lavel

2.0-inch @ PVC Screen
(0.020 Slot Size) Qu

[T

K Permeability Test

Glacial Deposits

GS Gran Size Anaslysis

Well Design
Top Casing Elevation in Feet 27.39
Casing Stickup in Feet 1,25

iy
Tas22/84

Lzzzzzzzz20 0772007000000
Vaizzz7z7z 7z 700000000z

i
L S . an ¢

T

"

NOTES:
1. Soil descriplions are inlergretive and aciual
changes may be gradual.

2. Water Lavel is for dale Indicated and may
vary with time of year. ATD: AL Time of Drilling

J-1210-09 August 1984
HART-CROWSER & associates, inc.
Figure A-23



Depth
in Feel

o

20+

50

Boring Log and Construction Data for Well E-24A/24B

Geologic Log

Ground Surface Elavalion in Feel 39.29

Qily appearance in upper 7 feet.

= Concrete obstruction.

Yery loose to medium dense, moist to wet, gray or
black to greenish gray, silty SAND to sandy GRAVEL.

GRAVEL to SAMD (Qu).

sample recovery in E-24A.
E-¢4B grouted to surface.

Yery dense, saturated, gray to grayish-brown

Note: Urilling on Boring E-24 halted at 6.5 feet
due to refusal. Boring E-24A located 2 feet
south of E-24. Boring E-248 drilled in
order to obtain sample from zones of no

Borings E-24 and

Bottom of Eoring“at 50.2 Feet.
Completed 7/25/84,

Surface Seal

o

2.0 <inch ® PVC Riger Plpe

=t—— HNative Material

Waler Level

2.0-inch & PYC Screen
(0.020 Slol Size)

[T

GS

>

2-inch O.D. Split Spoon Sample

Mo Sample Recovery

Standard Penatration Resiclance,

Blows per fool
Grain Size Analysis

Parmeability Test

Well Design
Top Casing Elevation in Feal 40.45
Casing Stickup in Feel 1.16

Sample N
RN :
wlw 4 \ \ -

s-1 10 §-1 217 % % B
l _' N i

s-2 4 -2 207] N % -
2-5-3 4 & k §

§.4i =

¥y M 53/10" 1 r
05-5 I

5-4A v A L
a8 50/1 ] j
S-6 X 18 4 L

5-7 Z 27 1 r

) 8/20/84 [

s-8 X s0/4" B

5-9 13 50/5" - g

5-10/5g 50/4" "

s-1155 50/3" | i

S-12/5% 50/3" ~

s-13P so/4 i

s-14[57 50/4" E

5-1585 50/5" | L

S-16 2% 50/3" ] B

s-178 s0/5" | [

s-18/= 50/4" =

$-19 4] 50/2"

§-20 | 50/2" i

NOTES:

1. Soll descriptions sre interpretive and sactual
changes may be gradual,

2, Walter Level is Tor dale Indicated and may
vary with time of year, ATD:AL Timae of Drilling

J-1210-09 August 1984
HART-CROWSER & associates, inc.
Figure A-24

High hlow count may be due to drilling obsiructions,
nol considersd 1o rallect sciual densily condilions,

Glaclal Deapouils



Depth
in Feet

Ground Surface Elevation in Feet 14.27

0

Sandy GRAVEL and RUBBLE.

Loose, damp, brown, gravelly, silty SAND with some

1 wood fragments.

10

15 4

20

25

30

35

40

SEiTT, damp, green, sandy SILT.
Srong creosote-like odor.

Decayed WOOD mixed with SILT.
Creosote-like odor increases with depth.

0il sheen on sample.

Soft to medium stiff, wet to saturated, brown to
gray/black SILT. Creosote-like odor decreases
with depth.

Bottom of Boring at 21.5 Feet.
Completed 12/4/84.

B/,

Water Level

Aqua No. 8 Sand

2.5 -inch ¢ PVC Screen
(0.020 Slot Size)

K Permeability Test

Sample

S-1
S-2
S-3
S-4
S-5
S-6

S-7

5-8 X

Cemeni/Bentonite
—— Surface Seal @ 2-inch O.D. Split Spoon Sample
2.0 -inch ¢ PVC Riser Pipe * No Sample Recovery

GS Grain Size Analysis

N

10

11

N Standard Penetration Resistance,
Blows per tool

Boring Log and Construction Data for Well E-27

Geologic Log

Well Design
Top Casing Elevation in Feet 14.02
Casing Stickup in Feet -0.25

1
S ETT I IT IS
S (IS Y,

1/10/85

NOTES:

1. Soil descriptions are interpretive and actual
changes may be gradual.

2. Water Level is for dale indicated and may
vary with time of year. ATD:At Time of Diilhing

J-1210-10 September 1985
J-1210-09 December 1984

HART-CROWSER & associates, inc.
Figure A-1



Boring Log and Construction Data for Well E-28

Geologic Log

=g
au
-]
0.5
Ground Surface Elevation in Feet 14.81 Sample
{ GRAVEL.
T Medium dense, damp, brown, gravelly, silty to
1 very silty SAND. Occasional slag with metallic S-1
4 luster.
5 -
4 Gasoline-like odor. 52
] Very soft, saturated, brown to black, very sandy 5.3
| SILT with trace gravel. Strong gasoline odor.
10 4 0ily SAWDUST with strong gasoline odor. Occasional 5-4
1 layers of silt and globs of grease. -
4 S-5
15 9 Soft to medium stiff, wet to saturated, dark -6
1 brown SILT to very sandy SILT. Some o0il sheen
4 at top of zone and faint to medium creosote-like
{ odor throughout zone. 5.7
20 - Abundant shell fragments. 5-8
1 S-9
25 - Loose, saturated, dark brown, very gravelly, very
] 2%%5% SAND. Faint creosote-like odor with some oil S-10
4 Bottom of Boring at 26.5 Feet.
4 Completed 12/5/84.
30
35
40
1
45 —
50 -
Cement/Bentonite
—— Surface Seal E 2-inch O.D. Split Spoon Sample

ooz
SN %

Water Level

T— Aqua No. 8 Sand

2.5 -inch ¢ PVC Screen
(0.020 Stot Size)

K Permeability Test

2.0 -inch ® PVC Riser Pipe * No Sample Recovery

GS  Grain Size Analysis

N

17

10

Standard Penetration Resistance,
Blows per foot

Well Design
Top Casing Elevation in Feet 14.56
Casing Stickup in Feet -0.25

S A/ SIS AN IAV
RIS

1/10/85 K

7 —Native Material r
| -
4 L
4 L
4 L
- b
. L
~ -
4

4 H
- -
4

1 r
— -
4 b
- L
4

b r
e -
4

NOTES:

1. Soil descriptions are interpretive and aciual
changes may be gradual.

2. Water Level is for date indicated and may
vary with time of year. ATD:A1 Time of Uiilhing

J-1210-10 September 1985
J-1210-09 December 1984

HART-CROWSER & associates, inc.
Figure A-2



Boring Log and Construction Data for Well E-29

Geologic Log

£3
auw
@
ot
Ground Surface Elevation in Feet 16.30 Sample
O TGRAVEL and COBBLES.
| Very loose to medium dense, moist to saturated,
brown to black or gray, silty to very silty SAND
Jwith occasional gravel or slag. S-1
5 —
4 S-2
g S-3
10 H
] S-4
j Faint creosote-like odor at bottom of zone. 55
15 4 Medium stiff to stiff, moist to saturated, gray,
Jsandy SILT with occasional wood. Faint to medium S-6
Jcreosote-1like odor.
1 S-7
20 -{Loose, saturated, gray, silty SAND. Faint
Jcreosote-1ike odor. 5-8
1 S-9
25 1 N
S-10

1Bottom of Boring at 26.5 Feet.
T Completed 12/4/84.

30

35

40 4

45

50 -

Cement/Bentonite
— Surtace Seal

2.0 -inch ® PVC Riser Pipe

Water Level

NI

7

+— AqQua No. 8 Sand

2.5 -inch ¢ PVC Screen
(0.020 Slot Size)

2-inch O.D. Split Spoon Sample

No Sample Recovery

N

19

Standard Penetration Resistance,

Blows per foot

Grain Size Analysis

Permeability Test

Well Design

Top Casing Elevation in Feet 16.05
Casing Stickup in Feet -0.25

J N

NI :
I NN _
SEENEN f
] N i
1 NN ;
N :
7NN §
Fe N :
] L

NOTES:

1. Soil descriptions are interpretive and actual
changes may be gradual.

2, Water Level is lor dale indicated and may
vary with time of year. ATD:At Time of Drilling

J-1210-10 September 1985
J-1210-09 December 1984

HART-CROWSER & associates, inc.
Figure A-3



Boring Log and Construction Data for Well MW-1

_— Replaces Wells E-17 and E-20, Hart Crowser Job No. J-1210-09

- Geologic Log

Depth
in Fee

Ground Surtace Elevalion in Feel

{Louse), moist to wat, Lroin to gray, clightly
silty to silty, sanuy gravel to gravelly, weaium
to tine S0 (Fil1).

5§ 4— —_—

| itocse), we: cray, silty SANC (weatherea Till
ayesrance, fill?).

{.ense tu .ery dense), wet, gray and orowa, silty,
-1

sandy C'.7.ZL (~veatiered 7ill appearance).

r.int "solvent-like" cdor.

20 -

1 So-ues to (very dense), wet, brown, gravally,
4 Tivz to wedie: I7NC.

4 wottu. ol Borine it 22,9 Teet.

30 4 <=leted PVI0C0

Sample

ta
p-

[k}

i

[l
v

X

Blows
(-
Foot

~4

a4

£9/€

Well Design

Top Casing Elavation in Feal
Casing Stickup in Feel 2.0
1 7 1173487 ATD
| 2. 11/13/87
.|
PSE 1279874
J-1210-13 March 1988

HART-CROWSER & associalss, inc.
Figure A-2




FIGURE A-5 ATULiGiHIoEl S
MONITORING WELL ABANDONMENT RECORD

HOLT DRILLING, INC. ~ ~ DEC U1 1998
Routing_ L ]
Resource Protection Well Report "~ 5 N N
- Flle. e
.oject Name Doex ST Y A ST Date. 10-20-98 T TTTrooeeseeeeooll
Well Identification #___ MW~ | County__Pieece NE v NW v,
Drilling Method__Abandenmerdt Section 9 T__20N pg_3E
Driller. Mike C\:R 1= R Start Card A 29045
License #___ 2.0 & | Consulting Firm_G £D EAV/EERS
Depth of -
Soil Log Components _____ Stick up__— & on Monument Casing
in Feet :
C.ONONAT Type of Surface Seal___ ConCeesE_
Amount = =
2 S
ID of Riser Pipe

Type of Riser Pipe

fé Amount

- vﬂm] ( %. Type of Connection
% @{ﬁ"' Type of Backfill around Riser.
Amount

— Diameter of Borehole

Screen Size or Type

30’ Type of Filter Material
Amount_

Remarks: S &5 “T7EnspiréE 2P E ) S¢ ~ j( TREALILL 7 E Ben~T sviITE &Rt

\74&9’# bott>y 7o 7op port STNCK 4P pepniumbns § Dre ol
Conceers B 2 -~

—




Boring Log and Construction Data for Well MW-2

Replaces Well E-13, Hart Crowser Job No. J-1210-09

— Geologic Log Well Design
£3 soows Top Casing Elevatlon in Feael
2': per Casing Slickup in Feel 2.0
a= Ground Surtace Elevalion in Feal Sample Foot —

1]

4
(Meldiux vense), woist, aray, sliohtly siliy, s-1 X 12
1 scndy GYAVEL with subele :nz ercinic mecerizl
5 — il 559 B9 =

4 (Si:f7), moist, gray eaa beciis, sligntly sz2rdy 1
1 cLAav (rfiILL).

(%!

\
i
]
w3
L

15 -1
1 -4 X 2 i
20 , : _ 1 2 1174787 ATD
| iE’“’:S‘-']- wei, g2y, sliahciy silly, sacuy 4 iy
arl VEL. .

/s A

1Y

25 1 =

1
v
o
=l
~4
PR

30 4 outte o Zocine et 79 Teet. =
] Coupleted 11/2/37. i

15 _
st ki
]
45 -
s .
PSE 1279875
J-1210-13 March - 1988

HART-CROWSER & associatas, inc.
Figure A-3




Boring Log and Construction Data for Well MW-3

Replaces Well E-10, Hart Crowser Job No. J-1210-09

.. Geologic Log Well Design
%E Bows Top Casing Elavalion in Fael
ac per Casing Slickup in Feel 2.0
= Ground Surlace Elevation in Feel Sample Foat —
° {very loose), wet, brown, slightly silty, sandy
~r*vfl with charcoal layers (FILL). | g

(2¥]
L

c-1 X

(Dense to very Jdense), wet, gray and black,
5+ slightly silty, sandy CRAVEL.

1 1 Z_ 11/13/87
1 J
] 5-2 Z L
1 Thin seam of oil-like substance. T :
10 — ] 52 1172/87 ATD
1 Tar-like substance. £-2 Z 22 1
15 =
[ - [
4 2il-jike substance on gravel. 54, BR S0M
1 4
20 - -

{ Zotto= of Zoring at Z2.0 Feet. R
25 - Zcoplete 11/2/37. -

3o J
25 4 L
40 2
i .
45+ d
‘] .
s0 ]

PSE 1279876
J-1210-13 March 1988

HART-CROWSER & associates, inc.
Figure A—4 '




T
Replaces Well E-4, Hart Crowser Job. No. J-1210-09
— Geologic Log
- @
-2
(=N
4
ot . .
Ground Surface Elevalion in Feel
0
(Loose tu nmediui: dense), mgist, browr to gray,
silty, sandy T0°VIL.
Crades to stlty, gravelly 250D,
5 p=
] Til-like coating oa soil at about & to 7 feet.
10 (Fediu: dense to very densel, wet, c-2y, slightly
sitty, slight!v aravelly to graveliy ©°MC.
15
20
4 Botwos o” Coring at 22.7 Teet.
Py 25 Toapleted 1172420 .
30 A
35
40 H
45
50 -
.

Sample

5-3

]

X

Blows

Foot

o

2574

€C/ 3

Boring Log and Construction Data for Well MW-4

Well Design

Top Casing Elavation in Feel

Casing Slickup in Feel 2.0

] I

i 2 11/10/87 j

: SZ. 1142487 ATD 3

i i

] I

— -

4 L
PSE 1279877

J-1210-13 March 1988

HART-CROWSER & associales, inc.

Figure A-5



BLACK & VEATCH Special Projects Corp.

BORING NO. DOT MW-4

LOG OF BORING SHEET 10F 1
CLIENT PROJECT PROJECT NO.
City of Tacoma Tacoma FMGP 40408.540
PROJECT LOCATION COORDINATES ELEVATION (DATUM) TOTAL DEPTH DATE START
Tacoma, Washington N' E° * (msl) 2B.0 FEET 01/27/96
SURFACE CONDITIONS LOGGED BY DATE FINISH
Gravel pad 60'N of intersection of S. A and Dock T. Mathis 01/27/86
SAMPLING CHECKED BY APPROVED BY
S. Martin A. Markos
w w = B o0 4] [T7] E
selsg|pdled|ad|=2|5E|
Zr|Zg|PE|TRTE| TSIz W IP|8
] L] ] = E = 115
CORING z |0
= W]z CLASSIFICATION OF MATERIAL REMARKS
sulaBlaElaElaEIEE A
[¥¥)
gn|22|22(25|85|E8| B | a (5|8
s | o w o o
o= o (==
g:"” GRAVEL: dark grey: loose; well graded:; Boring advanced
i 0N fine to medium grained; subrounded; moist: w/B-3/4" 00, 4-1/4" 1D
b 5% some silt and sand (Fill). hollow stem augers.
I Samples collected
2 0% w/1-1/2" 1D split barrel
- %oo% _________________________________ sampler driven w/140 Ib.
b so] T GRAVEL: dark gray; very dense; poorly HANRES.
PO b & graded. medium grained; subangular to
§°o° angular; moist; some silt and sand.
g o%a
b &
858
6 — 20
i
1k
SPT 1 9 37 27 64 | 0.08 5o
B R0
o
9 — b S
553
10 — 0%.d
2
o ER
25
12 —1 Q?::: Water encountered al
CA 2 50 fhoo/3"l -- | >50 | 0.25 [;J::': grading wet. approximately 12°.
13 — °
5 Switch to 2.5" 1D
14 0.%! California Modified
%0 sampler al 12.5".
15
15 — 050
R
oo EX
17 — %‘%’.‘n
CA 3 so | 50 | 6o | ne |0.33 2% grading w/trace wood fragments.
18 — a2 %
19 2o
oL
0 B
2 PR
2o
22 — %{29
Ca | 4 [100 | -= | -= |>50 |00, | 059
0
24 &
i
354 B
DDQ
26— [obY
s 77 " Tclayey SILT: dark yeliowish brown, very
/ sliff, moderately plastic; dry; trace fine
ca 5 B9 [ -- | == |>50 (016 | o /7] sand.
Bottom of boring @ 28.0".
29 — Water level not
measured. Moniloring well
construcled 1/27/96.




% : NO. DOT MW-4
PIEZOMETER / WELL INSTALLATION LOG
CLIENT PROJECT PROJECT NO.
City of Tacoma Tacoma FMGP 404086.540
PROJECT LOCATION COORDINATES TOP OF RISER ELEVATION (DATUM) DATE
Tacoma, Washington N E (msl) 1/27/86
STRATUM MONITORED LOGGED BY
Gravel T. Mathis
CHECKED BY APPROVED BY
S. Martin A. Markos
PROTECTIV NG:
Flush Mounted
GROUND ELEVATION
/V l {msl)
/ A W—"V‘Jj- = u"!,—_ﬂ"
2=‘_ le-
-l e TYPE OF SEAL:
S e Quickcrete
6.5 | F— LD.& TYPE OF RISER PIPE:
i 2" NSF Certified Sch 40 PVC
) /
3.5 § ;K—TYPE OF SEAL:
i Bentonite chips
20.5 « U0 HE ey
23.0° ml
54 _
: 2" NSF Certified Schedule 40 PVC w/0.01" slots
10.0° [|=}
S| #———TIYPE OF FILTER;
Washed silica sand CSSI #10/20
Y g
v
s

TYPE QF SEAL:
Bentonite chips

QIAMETER:
8.75"

METHOD OF INSTALLATION:

Boring drilled to completion; placed lower seal; set screen and riser pipe; placed filter pack and seal: set 8" diam. flush-mount housing

and placed grout seal to surface.

REMARKS:

Well developed Dy surging and bailing. Removed 25 gallons of water (approx. 12 casing volumes). 8-inch riser pipe below screen.

Dedicated bailer installed in well.




Boring Log and Construction Data for Well MW-5

Replaces Well E-1, Hart Crowser Job No. J-1210-09
Geologic Log

Depth
in Feel

Ground Surtace Elevation in Feel

o

(Tegiu: cease), roist, oray, silty, cravelly,
Tine VTIC.

(7evv dense), maist, grey LG browr, slightly

silty, sonay T70NIL.

(v2¢tu . lomze to very dense), Toist, cTey and -ed,

silty to stizhtly s:ity, “ine SFRC.

20

(ve-y darsei, wet, grey, slightly silty, sandy
L

35

45 -

Sattom o Toring at I1.L feet.
Tanieied [T/20TT

Sample

wn

(k)

(K]

L

Blows

Foot

:ﬂ,(‘

Well Design
Top Casing Elevation in Feel
Casing Stickup in Feet 2.0

m

_S7_11/4/87 ATO
A7 11713787

PSE 1279878

J-1210-13 March 1988
HART-CROWSER & associatas, inc.
Figure A-6




Boring Log and Construction Data for Well MW-6

Replaces Well E-15, Hart Crowser Job No. J-1210-09

- Geologic Log Well Design
%I: slows  Top Casing Elevation in Feet
5‘ par Casing Stickup in Feel 2.0
= Ground Surtace Elevalion in Fesl Sample Foot ]
0
(*edis: sti€€), nuist, gray CL°Y lo Tine sanay _
o] i o |
S-1 Z 12 1

i
"

n
1
13
(-]
11

{ (rediu:: Zense), —oist, oray, silty, “ine S°MD. 1

-
'
L
I
%)
L

15 B

1 ivery iense), -oist to wet, gray and brown, ]

| stightly siliy, sandy CoMNTL ana graveily SAND. S-4 % eQye

] 1 g _ 11/13/87
20 - =

2 1174487 ATD

25 .
] 6 5 e ]
30 - -
1 -7 E.‘ iy fed
] Botte: o€ Zarinn &t 22.7 Teet. J
35 - “onpleted ISRV |
1 1
40 — ~1
o 4
45 -1
50 - 2

PSE 1279879
J-1210-13 March 198!

HART-CROWSER & associales, inc
Figure A-7



B&V WASTE SCIENCE AND TECHNOLOGY CORP.

LOG OF BORING

BORING NO. MW-7

SHEET 1 OF 1
CLIENT PROJECT PROJECT HO.
Sity of Tacoma Tacoma Coal Gasification Site 40406
JECT LOCATION COORDINATES ELEVATION (DATUM) TOTAL DEPTH DATE START
vacoma, Hashington N-702000; E-1160170 18.00" (Tacoma) 27.0' 11/04/93
SURFACE CONDITIONS INSPECTOR DATE FINISH
Sloped, landscaped with bark, West side of Dock St. M. D'Andrea 11/04/93
SAMPLING CHECKED BY APPROVED BY
uy |ug| 88| o8| gl 4B B, Hatley
E|EE|#=|~E| S8 "5 85
“El | e]| » Vg =
J w
CORTAG & £l 8
= =l ZIEx = (=1 b CLASSIFICATION OF MATERIAL REMARKS
uw:ﬁgﬁxﬁsgués S | o=
Emagmgggmogcrx = ==
Sa g5 |"8|" 8| =8 R HE
=4 0= = = |3
cA N1 30 |66 |59/32[125 |1.1' N\ Teay
_|\ |=-#| Gravelly SAND; brown; very dense; poorly Boring advanced w/a
L 1 3 - grgded: med-coarse grained; wet; w/ trace silt |4 % 4" 1D, 8" 0D
A |2 16 |20 |2a/28la8 2.0 9 _,gl?ﬁ{- and organics. _ %gwﬁ?gsségil‘gg gg.“ia
T\ || Sitty sm; black; dense; poorly graded; fine |ia0 AR
3 — e to coarse grained; moist; w/ trace gravel.
1 =1 — . M
. i Organic & brick
4 B £ 1 2072529 3 4 — 7| Sawdust/wood chips material.
N == -2' QVA 4 ppm.
5 — _ éiq‘ .ow: 1gnlppm,]
_l . ag material, oi
! .| SAND; grey; medium dense; poorly graded; ', '
ﬂCR 4 6 7 9/5 |16 1.3 6 o fine grained; moist; w/ {rgce gragel. BGR"?Q%'EW_
i 7\|-] Grades wet with some silt. "}!?E?r_' encouniered
CA |5 |4 |8 [8/12 |16 2.0 8 =
= . 9 ] I S;gdy ?ll{lécgreyé v?ry séifg; low plasticity; |OVA 700 ppm.
1] WEL; W ravels and clay.
6 (8 |10 [15/7(25 [2.0 | qp e 3 - Black/qrey sheen.
I\ [[1-]] Silty SAND; grey; medium dense; poorly graded;
— 17| medium-coarse grained; wet; w/ some gravel.
1 HRVINE d d tiow/ ! Heav Brf.-y sheen,
e OVA 55 ppm.
2 A .
il e B
1 Ty
a .o
4 — o5
I -1 oo
ca |7 |0 [son"| —- | - o8 : a ol
N lo'% Grey sheen,
6 —\ [2%| Gravelly SAND; grey; very dense; poorly graded; | OVA" 250 ppm.
27| medium-coarse grained; wet; w/ trace si1t and
-1 \Jo.’a| cobbles.
7 s
8= z;:nn
g |
U . 1 &%
IcA |8 70/5| -- | -- | -- |0.5 20 oo -
W Grey sheen,
il 2l OVA™ 200 ppm.
1\[e%
2 ae
3 o8
4 — B8l
1 ' 4 [ OVA 10 ppm.
ca |9 [s0 ([r0/17) -- | -- [1.0 5
i SAND; grey; very dense; poorly graded; fine
- grained; dry.
£ BT e
) Ee r leve
8 — (/L -9 d ) not recorded. .
- _ Hon1tormli| well instal
g AC. DATULA -led on 11/04/93.




e‘,‘CE AND TECHNOLOGY CORP.

g
"%i

PIEZOMETER / WELL INSTALLATION LOG

NO. MW-7
wNT PROJECT PROJECT NO.
City of Tacoma Tacoma Coal Gasification Site 40406
PROJECT LOCATION COORDINATES TOP OF RISER ELEVATION | DATE
Tacoma, Washington N-702000; E-1160170 17.72' 11-04-93
STRATUM MONITORED INSPECTOR
Near Surface Sands & Gravels M. D'Andrea
CHECKED BY APPROVED BY
B. Bailey
} L_—J 18.00
N/A GROUND SURFACE .00’
1 _,///F_ELEVATION
< 7. 7 | B o }\J 7 T "\
] e
1 U ?/4“ Bentonite Pellets
o o TYPE OF SEAL Wyoming Holeplug)
{? '
de 2" NSF Certified
I 0.D. & TYPE OF
2.5 : RISER PIPE Schedu]e 40 PVC
;ﬁ
=
- 7
, 7 4" Bentonite Pellets
f 21.0 , ? TYPE OF SEAL ? yoming HO]ED]UQ)
2.5 | <o) ] 2
l e 2" NSF Certified
v L3 TYPE AND SIZE OF Schedule 40 PVC w/0.01" slots
SCREEN OR OPENINGS
16.0 Washed Colorado Silica Sand
TYPE OF FILTER #20/40

/ TYPE OF SEAL

'"rfffffff——ulAMETEH oF
BOREHOLE

-—-—4

? 4" Bentonite Pe]lets
yoming Holeplugq)

8II

M"THOD OF INSTALLATION:

Boring drilled to completion; Backfilled with bentonite pellets;

= riser and screen; Grouted to ground surface; Set flush protective casing; Concrete seal

. .dced to 0.3' above ground

surface.

REMARKS: Screen length inc
10.4 well volumes removed.

ludes 1' of sump.
Dedicated bailer installed.

Well developed by air-1ift and surging,




TUIVIERRMIVE: G499y

(PRI s V]

 DEPTH IN FEET

MONITORING WELL MW-7R

WELL SCHEMATIC

Casing Elevation (ft.): 27.80

Casing Stickup (ft.): -0.6
Blow

Group
Count Samples Symbol

DESCRIPTION
Surface Elevation (ft.): 28.39

Steel surface monument with
concrete
= B 1
—| =] Bentonite seal 6
— 5 2-inch Schedule 40 PVC solid 58
— [ pipe
50/3*
B4 [ 2-inch Schedule 40 PVC 50/2*
= | screen, 0.010-inch slot width
= If_IOIZU sand backfill 50/6"
---.-| Base of well at 30.8 feet
100

Note: See FigureA-2 for explanation of symbols

“Isp

TT|s™

1] sM

Sp

Light brown silty fine sand (loose, moist) (fill)

Dark gray gravelly medium sand with clay and
trace of cinders and wood fragments (loose,
moist) (fill)

Dark gray silty fine sand with trace of gravel and
cinders (loose, moist) (fill)

K]

Dark gray gravelly fine to coarse sand (very
dense, wet)

Grading to moderate yellowish brown
(recessional outwash)

Dark yellowish brown fine to medium sand with
trace of silt (very dense, wet) (recessional
outwash)

Light brown sandy silt (very stiff, dry) (DSU
material)

Boring completed at a depth of 33.5 feet on
10/20/98.

Ground water encountered at an approximate
depth of 13.0 feet below ground surface during
drilling.

Vertical Datum is MLLW.

—10

—25b

—40

Geo g\?f“ﬁ

N2 Lingineers

LOG OF MONITORING WELL

FIGURE A-3




B&V WASTE SCIENCE AND TECHNOLOGY CORP.

LOG OF BORING

BORING NO. MW-8

SHEET 10OF 2
CLIENT PROJECT PROJECT NO.
‘y of Tacoma Tacoma Coal Gasification Site 40406
JECT LOCATION COORDINATES ELEVATION (DATUM) TOTAL DEPTH DATE START
.dcoma, Washington N-702029; E-1160320 17.44" (Tacoma) 32! 11/02/93
SURFACE COHDITIONS INSPECTOR DATE FINISH
Flat, grass East side of Dock Street. M. D'Andrea 11/02/93
SAMPLING CHECKED BY APPROVED BY
w wee 4] | bef] w| wiz B. Bailey
-l L [P e a= 2| W
-9 WO | T | 0] = [~
am|aR] Ol el e TI%B| &
CORING re g8
& - E E EE = &= o CLASSIFICATION OF MATERIAL REMARKS
gﬁ%;%g%:S—gb‘gS = S =
SAIZ[TE|"8|"8|E8|T | & |[B|3
=5 [~ e = |
" e * .| SAND; brown; medium dense; well graded; fine-
G 20 50 130/0 0.6 HeAHs =\ |---| coarse grained; moist; w/ some ggavel & trace |gorehole advanced w/a
1 — \ (=] cobbles. 4 1{ " ID, 8" OD
L 2 50 |70/0" 0 5! /S & sl hollow stem auger.
CA = H * 2 Fet Grageé]y SﬁtjD: brown; very dgr_}se: _p{gur] samples ca)lected w/a
@ 3 I\ [25] Sebies, T eaanse graiveds moist: wf trace: Ligtho split spoon.
‘80 .
3 |55 fes [assaoin f1.7 g L Ves S IE, aaen w/e
@ & N = SAHE;dhr?unish-b]acg: verytdenﬁe: poorly .
— \[--| graded; fine grained: moisSt; w/ some gravels Riots/oraanic material
A [a o [16 [10/1026 1.3’ ¢ — = and trace si1t. O 35758
] II Silty SAND; black; medium dense; poorly graded;
@ i -1 fine grained; moist; w/ trace gravels.
t mR'AN
CA 5 6 7 11/11{18 2.0 S
: 8 HE Slag material @ 6-8'.
9 — :!:| Slag & brick material.
Tl s s ferizfiz 17 g0 — Ti!i OVA 70 ppm.
I\ |;-;-| Sandy SILT; black; stiff; low plasticity;
—'@1 —\[I:I]] moist; w/ trace gravels and shells.
a |7 |6 |7 | e pe' |T L, IIII OVA 100 ppm.
3= \ElE
A 8 |5 |6 |9 [13 [|1.8"|] LN
! B A A Coal/tar pieces,
sheen on sample.
L 5\l
6 N Water encountered @
1 T 14-16".
b 71 [
rers) il
] B e
= |1
+ 371 kK
cA |9 |8 |10 [20r2030 [2.0" | |5 i
iU i H grades very stiff w/ some gravel; shells grade
T\ [ 1] out.
+ 2 15K
A1 oq L
1 37 e
] s — |11
| 4 i1
CA 6 |5 |umfpiz [2.0
P / - ST Heavy sheen on
J 6 —\ Il grades into trace woods. sampler.
-~ 3 3 N
g Wl
8 — [l
RN
i
an




B&V WASTE SCIENCE AND TECHNOLOGY CORP.

BORING NO. MW-8
LOG OF BORING SHEET 208 2
CLIENT PROJECT PROJECT HO.
'y of Tacoma Tacoma Coal Gasification Site 40406
AJECT LOCATIOH COORDINATES ELEVATION (DATUM) TOTAL DEPTH DATE START
Tacoma, Washington N-702029; E-1160320 17.44"' (Tacoma) 32" 11/02/93
SURFACE CONDITIOHNS INSPECTOR DATE FINISH
Flat, grass East side of Dock Street. M. D'Andrea 11/02/93
MSWI&I!NG 9 o CHECKED BY APPROVED BY
w u et ul w| w B. Bailey
Jw|JE LS |ES|28| =3 "‘E
S EHEEIEEIEEIRElEE
CORING N e
> x|l =x = [ CLASSIFICATION OF MATERIAL REMARKS
ww|zB|=E|zE|2B|5E| s w|g
Eﬁ%gé‘z’éomagam = =5
[ 7] i [ ] () [ ] (- %
=| =] E| E|=H E
Wm 11 (10 [30 |s0/s50/80 [2.0 N[
I\
1 i e grey, very dense; poorly graded; fine
2 s gr‘ame dry.
Borehol leted @
. 32.0' Water level
3= recorded @ 21, 8
= Honitori weil instal
4 — -led on ,f 2/93.
5 —
6 —
7 pa—
- a =
- g —
40 —
l —_—
2 —
3 —
4 —
5 —
ﬁ p—
7 p—
a pa—
g  c—
50 —
1 —
2 ——
3 —
4 —
5 pa—
- 6 —
? pa—
8 pun—
g —_—




WCE AND TECHNOLOGY CDAP.

&

&8 T¢

PIEZOMETER / WELL INSTALLATION LOG

GROUND SURFACE
,f///__ELEVATION

[
Y SONSANE,

SN SN S

~
o

26.5'

=

1
il 0.D. & TYPE OF
;i,,ff”/fp_nlsen PIPE
i
;ﬁ/,/f”//_-TYpE OF SEAL

i TYPE AND SIZE OF
Ak, SCREEN OR OPENINGS

TYPE OF FILTER

’,,///,/—ﬂTYDE OF SEAL

DIAMETER OF
‘_4!/ BOREHOLE

NO. MW-8

- NT PROJECT PROJECT NO.
_ City of Tacoma Tacoma Coal Gasification Site 40406
PROJECT LOCATION COORDINATES TOP OF RISER ELEVATION | DATE

Tacoma, Washington N-702029; E-1160320 17.19' 11-02-93
STRATUM MONITORED INSPECTOR

Near Surface Sands & Gravels M. D'Andrea
CHECKED BY APPROVED BY
B. Bailey
} )
N/A 17.44"

? 4" Bentonite Pellets
yoming Holeplug)

2" NSF Certified
Schedule 40 PVC

? 4" Bentonite_Pe]lets
voming Holeplug)

2" NSF Certified
Schedule 40 PVC w/0.01" slots

Washed Colorado Silica Sand
#20/40

?44" Bentonite Pellets
yoming Holeplug)

8II

""THOD OF INSTALLATION:

Boring drilled to completion; Backfilled with bentonite pellets;
- riser and screen; Grouted to ground surface; Set flush protective casing; Concrete seal
dced to 0.3' above ground surface.

REMARKS: Screen length

18.5 well volumes removed.

includes 1' of sump.
Dedicated bailer installed.

Well developed by air-1ift and surging,




B&V WASTE SCIENCE AND TECHNOLOGY CORP.

LOG OF BORING

BORING NO. MW-9

SHEET 10F 2
CLIENT PROJECT PROJECT HO.
_"_:ty of Tacoma Tacoma Coal Gasification Site 40406
JECT LOCATION COORDINATES ELEVATION (DATUM) TOTAL DEPTH DATE START
.coma, Washington N-701949; E-1160365 17.33' (Tacoma) 34.0' 11/03/93
SURFACE CONDITIONS INSPECTOR DATE FINISH
Sloped grass surface, East side of Dock Street. M. D'Andrea 11/03/93
wSAHPl&I‘HG = < CHECKED BY APPROVED BY
Sw|dE -l |o2| 0| Y| UE fe Talley
B o. [ =] = (] = =
EE|ZE|AE|SE|RE|TE| 28
CORING R
- =| ==Xz = |~ CLASSIFICATION OF MATERIAL REMARKS
ww =S [(=E|=86 & mﬁs | o=
ENIZE(22(225|85|88|2 | = [|E
SGITS|ITEI"3|"8| &8 = |E|3
= (= = (-4 (=] vi| Q2
(Yt 14 |22 |45/5067 [1.3' A [
/ ~-] SAND; brown; very dense; well graded; fine- Boring advanced w/a
L S 1Y coarse grained; moist; w/ trace gravel & ﬁ Hfl II%. 8" 00
' -1 \---{ organics. ollow stem auger.
CA |2 24 |50 |36/60]86 .7 2
| N Sam&]es collected w/a
I\ [5o] 3" 0D split spoon.
3 o8 Grageély SSED: brown; very dgnse:_pgor] ¢ REEH 13 /
-1 \l°=:| graded; medium-coarse grained; moist; w/ trace |Sampler driven w/a
e |3 |50 [so [sor0”| - |1.5’ 4 —¥a%s| Srganics. g 140" 1b. hammer.
- ::'i': organics grade out.
i | \|e=n- grﬂagic material
0. o -V .
CA |4 20 |26 |[30/14/56 |1.5 6 oo 02:°0va 9 pym.
il SAND; brown; very dense; poorly graded; fine - | 2P0
D c?alzsa grained; moist; w/ some gravel trace
P - silt.
cA |5 [16 |17 [18/1435 |1.5 8 OVA 100 ppm.
¥ . SILT; black; hard; low plasticity; moist;
g w/ trace gravels and clay.
T s 8 12 /2026 [2.0" | o —
NIT
1 ] T %?E{_Si%T-rgégck;axgrg stiff; low plasticity; |ova 300 ppm,
CA 7 3 5 7/8 |12 3/ . o : g . Sheen on so1l.
s J\[11
CA (8 |8 |10 |20/20[30 3! 4 1
A "' grades very stiff & wet. Water encountered @
1] 14.0'. Heavy sheen.
5~ ” tl})‘llggturated soil
cA |9 |18 [18 [20/28]38 1 6 T .
rad ¥ HiT:
S\ grades hard.
L (WK
g —| [
- |l-l| Silty SAND; black; dense; poorly graded: fine
A |10 |8 |10 (12/80[22 .0 55 b wle : s pocriy g '
! 20 E Ii gra]ned, vet. OVA 100 ppm.
1 — \ Hrs Wood core 21-22'.
2 wood Sheen on soil sample.
{ Ex
3 =] Ao
4 — o
CA (11 |35 |50 |45/60{95 .o 5 1 12%] Gravelly SAND; brown; very dense; pooH{ )
oe-| graded; medium-coarse grained; wet; w/ trace Sheen on soil sample.
I\ (52" wood.
6 —\|o s
o .o
7 = ;—c"é-
8— [x
g —
an




B&V WASTE SCIENCE AND TECHNOLOGY CORP.
LOG OF BORING

BORING NO. MW-9

SHEET 20F 2
CLIENT PROJECT PROJECT KO.
“*ty of Tacoma Tacoma Coal Gasification Site 40406
“™ JECT LOCATION COORDINATES ELEVATION (DATUM) TOTAL DEPTH DATE START
.coma, Washington N-701949; E-1160365 17.33"' (Tacoma) 34.0' 11/03/93
SURFACE CONDITIONS INSPECTOR DATE FINISH
Sloped grass surface, East side of Dock Street. M. D'Andrea 11/03/93
MS&HPLING - - CHECKED BY APPROVED BY
uy |ue| 2| o8| o8] uw|luE B, falley
SEISE|YE(NEIRE T g8
= o W E
=] = = o] w
CORTNG R R
—| =| zZ|exz = = by CLASSIFICATION OF MATERIAL REMARKS
ww|=B =F|=8|g8| 88| | - |42
el =4 EEs |0 |eEo ol =
83 |%5|=5|=5|=8| &8 & |Z|E
o= = = (=] v
CA 12 50 50/0"| -- -- |o.g’ |
/ SAND; brown; very dense; qoorly graded; fine
1 grained; wet; w/ trace silt.
cA |13 (50 |100/2[ -- [ -- |oO 2 grades grey and dry.
3 —
4 J ggtﬁgm of boring @
5= Hater level not re-
- corded. "
6 — Hnmtoring well instal
] -led 11/03/93.
7 —
B —
g —
p 40 —
1 —
2 —
3 — g
4 —
5 —
6 —
? —
B —
9 —_—
50 —
l —
2 —
3 —
4 —
5 —
ﬁ —
- 7 —
8 —
9 —
60




WCE AND TECHNOLOGY CORP.
&

é’%& PIEZOMETER / WELL INSTALLATION LOG
4
< NO. MW-9
_NT PROJECT PROJECT NO.
) City of Tacoma Tacoma Coal Gasification Site 40406
PROJECT LOCATION COORDINATES TOP OF RISER ELEVATION | DATE
Tacoma, Washington N-701949; E-1160365 17.06" 11-03-93
STRATUM MONITORED INSPECTOR
Near Surface Sands & Gravels M. D'Andrea
CHECKED BY APPROVED BY
B. Bailey
} l 17.33
N/A GROUND SURFACE -33'
| _,///F-ELEVATION
LT .0 T N o R T o
! 'ARAVISON //\;‘-::: ?/\ \\ NN |
! ? 4" Bentonite Pellets
yes TYPE OF SEAL yoming Holepluq)
e '
b 2" NSF Certified
lis 0.D0. & TYPE OF
6.0" : RISER PIPE Schedule 40 PVC
o
L
7
N/A /
7

*Jf§§3§§i:3ﬂ'%\\\\)\\\\

- ) 4" Bentonite Pellets
25.0 1 TYPE OF SEAL ? o R leaiue)
. %,
25.5 1 | 7
¢ 2" NSF Certified
' By TYPE AND SIZE OF Schedule 40 PVC w/0.01" slots

SCREEN OR OPENINGS

TYPE OF FILTER ggg?gg Colorado Silica Sand

%é4“ Bentonite Pellets
voming Holepluaq)

f//////,/—-TYDE OF SEAL

-,,ffffﬂ’——DlAMETER OF 8"
BOREHOLE

-—.—lﬁ:

“~THOD OF INSTALLATION: Boring drilled to completion; Backfilled with bentonite pellets;
- . riser and screen; Grouted to ground surface; Set flush protective casing; Concrete seal

.aced to 0.3' above ground surface.
REMARKS: Screen length includes 1' of sump. Well developed by air-1ift and surging,
10.7 well volumes removed. Dedicated bailer installed.




B&V WASTE SCIENCE AND TECHNOLOGY CORP.

LOG OF BORING

BORING NO. MW-10

SHEET 10F 2
CLIENT PROJECT PROJECT HO.
~ +y of Tacoma Tacoma Coal Gasification Site 40406
JECT LOCATION COORDINATES ELEVATION (DATUH) TOTAL DEPTH DATE START
+acoma, Washington N-702118; E-1160360 14.11" (Tacoma) 42.0' 10/27/93
SURFACE CONDITIONS INSPECTOR DATE FINISH
Flat,vegetated (grasses),West bank, Thea Foss Waterway M. D'Andrea 10/27/93
SAHPLING CHECKED BY APPROVED BY
w W ‘_& & ] w W= B. Bailey
st |g8|5g(82|82|=2 g0
AE|SE|RE[TE|E8
GT19E] o] o] © “gl
CORTNG = AR
| =| zZ|eZ= = |F|5 CLASSIFICATION OF MATERIAL REMARKS
mmzﬁzﬁzﬁgﬁmﬁg b w| =
en28|22|23|238|g8|2 | E [E|E
sa|®g|®8|" 8| 8|28 T HE
(=5 =5 =3 =2 |
CA 14 |38 [a5/2883 [1.3'
. 1298 G | SAND; very dense; poorly graded; medium to fine|Boring advanced w/a
1 — N\ ??qwt}ad: moist; w/ some’silt, trace gravel g 4 i[géma" oD
= \|-o ; ollo auger.
A |2 18 |28 [|17/24045 1.5 ) oo Ik Samples collected w/a
N 3r split spoon w/
gt N b 140 1b. hammer.
' LN
G B p3 |5 /a6 (0.6 4 ;17| Silty SAND; black; dense: poorly graded: fine %‘Egtﬁ“d grass layer
- ] grained; moist; grading foose, w/ some organic il
3 o Il material. Hardened tar and_slag
lca |4 4 4 6/8 (10 1.1’ 6 ] material from 0-2'.
-\ |l
) ommn I'I'I Hardened tar material.
fea |5 |6 |7 810 fis |1 " 7
3 8 Clayey SILT; black; stiff; low plasticity: Slag and hardened tar
i =] 7 rmi)s’t);; w/ some sand. e material 8 - 10'.
- ; ? = / grades grey; stiff; w/ trace sand.
6 s (8 [w0nzis [1.6'| 1o //
71\ [E:8] Gravelly SAND; redish-brown; medium dense;
1/ \|c"s poo:t-ly graqlsi'd; medium to coarse grained; moist;
AN
lea |7 o 12 |s000" 1.7/ 2 A’ Wi tace St
3\|==
'~ .
4 = Haood, yellow pine. Solid core of wood re-
5 1 |-~ coverece. Soft, de-
— composing.
CA |8 6 10 |8/10 [18 [o.1 L Hg?gr enrg:cuntered e
6 — SILT: black; very stiff; low plastic; wet; 15.0*.
= trace wood, sand, and gravel.
e |0 1z o |ozeo |15 77
8 —
] Strong odors- OVA
3 = 400 ppm.
20 —
1 R . -
e I TN
] A
i (e
3 — |l
ca o |8 12 |0z 1.6 sl L1
T\ B Sandy SILT iff: low pl P LS00 e
i n . grey: stiff; stic; wet;
_ 6 1||1 w? trace s eqlsl.( wood., and graug‘i’.p astics we
P L
e B
Tl |}
Qi=t 0l -
i [ 16
an i




B&V WASTE SCIENCE AND TECHNOLOGY CORP.

LOG OF BORING

BORING NO. MW-10

SHEET 20F 2
CLIENT PROJECT PROJECT HO.
“*ty of Tacoma Tacoma Coal Gasification Site 40406
JECT LOCATION COORDINATES ELEVATION (DATUM) TOTAL DEPTH DATE START
acoma, Washington N-702118; E-1160360 14.11" (Tacoma) 42.0' 10/27/93
SURFACE CONDITIONS INSPECTOR DATE FINISH
Flat,vegetated (grasses),Hest bank, Thea Foss Waterway H. D'Andrea 10/27/93
EWLEING @9 % CHECKED BY APPROVED BY
w W e w w B. Bailey
- b | d =1 == |
3 GS|8g|88|=2|88
o =] L=} = o] w
CORTNG e g8
- = Z|=x = |k CLASSIFICATIOH OF MATERIAL REMARKS
mmzﬁ==2585558 e \.ug
ECIZEB(Z2 2828|238 2 = 25
oA 2|5 |"8| 8|58 5 |E|3
= (== (=4 = wv| &2
A 11 feo 27 [izmfzs 1.7 N [k
3 =4\ ek OVA 100 ppm.
7| \|z°a| Gravelly SAND; dense; poorlgf graded; fine to |OVA 900 ppm.
2 e medium grained; w/ some shells, trace silt and
- ,_“:,“. wood.
3= {1
& I Sandj{_SILT; red}sh-brwn; very stiff; low
- P -1 plas }E. wet; w/ some wood, shells, and trace
-4 I ravels.
A 12 {17 |16 [13/2029 (2.0 5 1.1 9
NN OVA 300 ppm.
6 —\|[-I.]
3 =1 NI
4 |1
8— |l.I.
o |1
T i3 0 [15 |sorsoles  [0.8" | 40 — 1 | ,
& |1 gr%dmg grey; hard; shells and wood grade OVA 100 ppm.
ou
) S i M v
S\l
4 ] ‘ Borehole completed @
42.0'. Hater level
3 — not recorded.
- Honitorm? well instal
4 — -led 11/01/93.
5 —
6 —_—
? —_—
8 —
g —
50 —
1 —
2 —_—
3 —_
4 —
5 —
6 —
7 st
B —
9 R
AN




eﬁﬁnﬂTEﬂN&ﬂh’ﬂﬂP

é’% PIEZOMETER / WELL INSTALLATION LOG
‘L*
NO. MW-10
FNT PROJECT PROJECT NO.
f City of Tacoma Tacoma Coal Gasification Site 40406
PROJECT LOCATION COORDINATES TOP OF RISER ELEVATION | DATE
Tacoma, Washington N-702118; E-1160360 13.90' 11-01-93
STRATUM MONITORED INSPECTOR
Near Surface Sands & Gravels M. D'Andrea
CHECKED BY APPROVED BY
B. Bailey
: l
14.11°

N/A GROUND SURFACE
| ‘,///F_ELEVATION
B AN SN I B NNV

? 4" Bentonite_Pellets
yoming Holeplug)

2" NSF Certified

i
R Sonedie DG
- .I

™ 22.0° W_
22.4" i I

TYPE OF SEAL %64“ Bentonite Pellets
yoming Holeplug)

RO R sRnnn R
NN

TYPE AND SIZE OF 2" NSF Certified
sanEﬁ OR OPENINGS Schedule 40 PVC w/0.01" slots

mef. e
Pl

16.0"'
TYPE OF FILTER ? Colorado Silica Sand

Was
#20

Bentonjte grout from 40.0' -
27.0" EEnv1rop ugs

; TYPE OF SEAL ?/4“ Bentonite Pellets
5//,/””’_ Wyoming Holeplug) to 22.4°

BOREHOLE a"

__ HOD OF INSTALLATION: Boring drilled to completion; Borehole tremie grouted to 27.0' w/

tonite slurry. Bentonite pellets placed to 22.4'. Set riser and screen. Grouted to
QEQHHd S“rface SEI fl”sh mQ”nI anIecIjHe casjng “anEeIe seat piacgd IQ Q 3I abQHE grnd
REMARKS: Screen length includes 1' of sump. Well _developed by air-1ift and surging,
32.8 well volumes removed. Dedicated bailer installed.




B&V WASTE SCIENCE AND TECHNOLOGY CORP.

LOG OF BORING

BORING NO. MW-11

SHEET 10F 2
CLIENT PROJECT PROJECT HO.
Fity of Tacoma Tacoma Coal Gasificatiion Site 40406
. JECT LOCATION COORDINATES ELEVATION (DATUM) TOTAL DEPTH DATE START
.oma, Washington N-702236; E-1160308 13.69' (Tacoma) 42.0' 11/01/93
SURFACE COHDITIONS INSPECTOR DATE FINISH
Flat, vegetated, West bank of Thea Foss Waterway. M. D'Andrea 11/01/93
SAMPLING CHECKED BY APPROVED BY
w wes ] Q Q w uE B. Bailey
A EEHEE RS
SE|ZE|ME[NE|RE| 2| B8
w w Lf=] o ey w
CORTHG e £l 8
| xZ|Eex = |3 CLASSIFICATION OF MATERIAL REMARKS
EC|IZE|22|23|=23| 28| = = gl
SAITE[TE|78| " 8|ES & 2|8
=5 o= = =a vl
A |1 19 |28 |19/10043 1.2’ A [ .
.| SAND; brown; dense; rly graded; fine- Borehole advanced w/a
S 1 o1 fotes grained; moist; w/" trace silt and g Hq" I[g. 8" 00
= || gravels. ollow stem auger.
ca [2 [18 [0 |e/5 |16 Jo.a! o [ Samples collected w/a
N E 3" 0D split spoon w/
) . 140 1b. hammer.
3 ) \|--|{ grading medium dense. R d "
cA |3 |10 |11 a/zo2s  [1.1 4 G maveria 0 - 003,
N7
5—\|i-,-| Sandy SILT: 1t. tan: very stiff; low plastic; ind
p S\ 1] moist; w5 trace g?gve‘fg.y WIPIASEICE  |Blackistaining,
CA A A 7 5/10 |12 1.2 6 % Coal seam 6.5 - 6.6'.
= Clayey SILT; 1t. tan; stiff; low plastic; '
7 — % migt); w/ trace gravels. B Hood core 6.5 - 6.8".
/ =] Wood cores throughout
A |5 |4 |5 |17 12 11 8 l/I Ho0c Cores Soroug
3 Ii Sandy Silt; black; stiff; low plastic; moist;
9 —\|"-!{ w/ some wood and trace gravel.
» |6 10 (19 [20/1939 |1.1 10 ” grades hard and wet.
i | B e Hater encountered @
: 10'.
1 — Il
1 NI
C i o o
a— [kl
1 [E
, I T
CA 7 22 20 17/20|37 0.0 5 A 0
6 — IL]
CA 8 10 11 13/13|24 0.8’ 7
OVA 100 ppm.
8 SILT; black; ver‘iz s.tiffél low plastic; wet;
o 9 _ y _ _ _ " w/ trace sand, clay, and wood. Shelby taken 19 - 21°.
Borehole overdrilled
20 w/ 8 1/4" 1D, 12" 0D,
set @ 20'. chlgped w/
1 bentonite pellets.
2 Borehole continues w/
3 4 1/2" 1D HSA.
4
ca o |s 10 |79 17 |z2.0' 5 wood grades out.
6 —
1 V| Silty SAND; black; medium dense; poorly graded;
- 7 I:1] fine’to medium grained; w/ trace graueﬁ, ind QAZS0 poes;
- |17] shells.
i
g — |1
) R L
30 -



B&V WASTE SCIENCE AND TECHNOLOGY CORP.

; BORING NO. MW-11
LOG OF BORING SUEET 0L o
CLIENT PROJECT PROJECT NO.
m“.y of Tacoma Tacoma Coal Gasificatiion Site 40406
' JECT LOCATION COORDINATES ELEVATION (DATUM) TOTAL DEPTH DATE START
dcoma, Washington N-702236; E-1160308 13.69' (Tacoma) 42.0' 11/01/93
SURFACE CONDITIONS INSPECTOR DATE FINISH
Flat, vegetated, West bank of Thea Foss Waterway. M. D'Andrea 11/01/93
SAMPLING CHECKED BY APPROVED BY
uy |ug| 8|8 o8| u|uE B Betley
-9 (= (= o=
I PHEHEEEEIRFIFE
v vrix= v E
w [¥=] L= e= ] w
CORTNG e |8
=] =| ZIEx = = CLASSIFICATION OF MATERIAL REMARKS
ww|=B8|=E|=8 G656 wl =
gN122|22(25|85|g25(8 | = [§|E
SHEITS|TS("8|"8|ES 5 |53
= (=4 (=4 = v e
A 11 i |so  |s0/3°] - 1.3 EWER
§id ST grades very dense.
sR'AN
i
W
4 —
cA |12 |20 [30 |[s0/5080 [0.8" g —| _
o SAND; tan; very dense; poorly graded; fine
6 — grained; wet.
7
8 —
g —
3 |20 f20  [sorsol70  [0.9" | 40
l —
2
Borehole completed @
. 42,00, =
3 Water level not re-
~ corded.
4 — Honitor‘in? well instal
- -led on 11/02/93.
5 —_—
6 p—
7 —t
8 —
g p—
50 —
1 —
2 —
3 —
4 a—
5 —
6 —
’ .
B —
g —
en
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(."CE AND TECHNOLOGY COAP.

PIEZOMETER / WELL INSTALLATION LOG

NO. MW-11

AT PROJECT PROJECT NO.
U City of Tacoma Tacoma Coal Gasification Site 40406
PROJECT LOCATION COORDINATES TOP OF RISER ELEVATION | DATE

Tacoma, Washington N-702236; E-1160308 13.36" 11-02-93
STRATUM MONITORED INSPECTOR

Near Surface Sands & Gravels M. D'Andrea
CHECKED BY APPROVED BY
B. Bailey

}

N/A

j ==

GROUND SURFACE
ELEVATION

\

18.0'
18.7'

4.0'

B G S T,
o NS

SONNIANT

TYPE OF SEAL

0.D. & TYPE OF
RISER PIPE

TYPE OF SEAL

TYPE AND SIZE OF
SCREEN OR OPENINGS

TYPE OF FILTER

O R NN R R R AR R R R

://////,/—-TYDE OF SEAL

i

;#ff,wf”—'DlAMETER OF
BOREHOLE

13.69'

%/4" Bentonite Pellets
Wyoming Holepluq)

2" NSF Certified

Schedule 40 PVC

?44" Bentonite Pellets
voming Holeplug)

2" NSF Certified
Schedule 40 PVC w/0.01" slots

Washed Colorado Silica Sand
#20/40

Bentonijte grout from 40.0'-
2h.0" EEnv1rop1ugS;

%64" Bentonite Pellets
yoming Holeplug) to 18.7'

12“

-_hIHOD OF INSTALLATION:

REMARKS :

32.8 well volumes removed.

Screen length includes 1' of sump.

Boring drilled to completion; Borehole tremie grouted to 25.0' w/
atonite slurry. Bentonite pellets placed to 18.7'. Set riser and screen. Grouted to

Dedicated bailer installed.

Well developed by air-1ift and surging,




B&V WASTE SCIENCE AND TECHNOLOGY CORP.

LOG OF BORING

BORING NO. MW-12

SHEET 10F 2
CLIENT PROJECT PROJECT HO.
:‘v of Tacoma Tacoma Coal Gasification Site 40406
JECT LDE&TIDN COORDINATES ELEVATION (DATUM) TOTAL DEPTH DATE START
.coma, Washington N-702078; E-1160375 14.13' (Tacoma) 40.0' 10/25/93
SURFACE CONDITIONS INSPECTOR DATE FINISH
Flat, adjacent to north concrete walkway/dock area. M. D'Andrea 10/26/93
SAMPLING CHECKED BY APPROVED BY
wo ug] -8B 8] wluE A
Cu mu gu au = o =
%t %E MmE|ovE=E|m=E éE:‘:
(73] m§ - ) ¥ = VIL‘T.‘: t.
L=} =] =] o= v &
CORTHG =R R
- > > =2 = - CLASSIFICATION OF MATERIAL REMARKS
Sa|=L|=E|=g|=8|g8|= | E |&|5
= — |¥¥] w o. W id
(=4 (=4 [== (=] vi| &
ca 1 [30 |50 [so/20[70 1.0’ L lsa
| |=-=| Gravelly SAND; 1t. brown: very dense; poorly Boring advanced w/a
1 2e-) graded;” fine to medium grained; moist; w/ trace|4 1/4™ 1D, 8" 0D
lca 2 16 24 15/13|39 1/ 1 |es cobbles and organics. (fill) Isml ?w steT]au eg. /
— = amples collected w/a
s Fors . 3" 0D split spoon w/
3— |es; grading dense 140 1b. hammer.
A 3 |2 [a |89 iz 1.3 P nl"l
i l| Silty SAND; brown; medium dense; poorly graded;
==y || fine grained; moist; w/ trace gravels.
A |8 |6 |7 [|17/1624 |1.5/ =4 [E
il
7 — |-I'l grades 1t. brown.
! =1 lack coatin
A |5 |8 10 |26/24(36 .6 8 [z z‘?ﬁg?%i”'d g -
* 7] |[s7a] Gravelly SAND; black; dense; well graded; fine |3t} (f§,0¢0T. Dric
9 — [e=| to Coarse grained; wet. g and shell fragments.
> 6 |16 17 |8 |2 |o.2! S N N
10 i) oo 10-12' recovery all
| — oo brick fragments.
' i 4 |5e Water encountered @
CA 7 20 20 15/15(35 .2 2 — 2 "‘ 9.0'.
<1 || SAND; redish-brown: dense; poorly graded;
3= [ E’quﬂm grained; wet; w/ trace gr';vgls and
i -1 ri .
fca |8 |6 |6 (/8 |13 2.0 4 o
7| |[¢°a] Gravelly SAND; redish-brown; medium dense; well
5 — e graded;” fine to coarse grained; wet.
A [9 |7 (8 [|014)18 [1.1’ 6 — [5-a] grades black. ;
| [== ily odor/sheen noted
Ao 16-18').
R
ca |10 12 |12 |20/20(32 |1.3 g [E2
- B2 OVA 50 ppm.
w= [
CA 11 |6 12 17/18{29 1 20 1] Sand .SibT' black; very stiff; low plastic; Tar encountered.
1 (1| meist: w/ trace gravels and organics.
| | OVA 30 ppm.
11 [l
A h2 Is 5 712 |12 a! ? ] a| Gravelly SAND; black; medium dense; gcoriy
o.'s| graded; medium to coarse grained; wet.
3 1 2% OVA 20 ppm.
o 13 18 |28 50/5078 8! 4 = wa-| wood and shell fragments.
= ! 24-26"' 50 % wood.
SILT; black; hard; low plastic; moist; w/ trace
5 — organics and gravels.
' =
14 |20 (30 [s0/50(80 {0.3 6— [
- ] [¢-a] Gravelly SAND; black; very dense; poorly
7 — [|==-| graded; medium to coarse grained; wet; w/ some
ca [15 [30 a0 [as/soles  [o.3’ 7] e WeesEndorganics;
. 8— B2
g — J::n wood and shells grade out.
30 .o




B&V WASTE SCIENCE AND TECHNOLOGY CORP.
LOG OF BORING

BORING NO. MW-12

SHEET 20F 2
CLIENT PROJECT PROJECT HO.
rity of Tacoma Tacoma Coal Gasification Site 40406
™ JECT LOCATION COORDINATES ELEVATION (DATUM) TOTAL DEPTH DATE START
.coma, Washington N-702078; E-1160375 14.13' (Tacoma) 40.0' 10/25/93
SURFACE COMDITIONS INSPECTOR DATE FINISH
Flat, adjacent to north concrete walkway/dock area. M. D'Andrea 10/26/93
mSAHPLIHB ~ 2 CHECKED BY APPROVED BY
Wy US| -2 gg a% ) 3@ B. Bailey
(=5 o [ %] (%] Zé
EF|ZE|AE|SE|RE|T2(E8
CORING N
. > g B = [ o CLASSIFICATION OF MATERIAL REMARKS
wuzﬁzﬁzga;ﬂésgs & wi =
Sﬁaggggccoﬁom = =5
= - L |l ce wd wd
=3 =4 o= [=] vi| &2
a0 a5 |s0/50/95 0.3’ Jd [ea
ol ! 1 — "::“ Sample 30% wood.
= a'.o
fca |17 |20 [17 247201 [1.3] 2 | [o OVA > 10 ppm.
T
3 = 1 Sandy SILT; gqey: hard; low plastic; moist; OVA 100 ppm.
cn |18 [35 |38 |esssoles  [1.3/ i vt M Ll L
1 || Gravelly SAND; black; very dense; poorly
&= [Ee %raded: ‘medium to coarse grained; wet; w/
oA 19 |12 |0 |oss2olas |2 0; - [se"| trace silt and organics.
- 6 _—‘ tlnull
7 =] SILT; black; hard; low plastic; moist; w/ some |gva 450 ppm,
CA 20 12 15 18/22|33 1 5; 5 =] sand; trace wood and clay. 0il like odor.
g p—
P &l
0 i ggrgpole comp leted @
1 == Water level not re-
- corded. .
5 Hnnitoring well instal
_ led 10/26793.
3 —
4 —
5 —
6 —
7 an—
8 —
g —
B ——i
1 —
2 —
3 —
4 —
Bl
5 ——
? —
8 —
g ——
A0




aCE AND TECHNOLOGY CORP.

ﬁﬁiiqh
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PIEZOMETER / WELL INSTALLATION LOG

NO. MW-12
- _ONT PROJECT PROJECT NO.
City of Tacoma Tacoma Coal Gasification Site 40406
PROJECT LOCATION COORDINATES TOP OF RISER ELEVATION | DATE
Tacoma, Washington N-702078; E-1160375 13.79° 10-26-93
STRATUM MONITORED INSPECTOR
Near Surface Sands & Gravels M. D'Andrea
CHECKED BY APPROVED BY
B. Bailey
} A 14.13"
A " Etevation :
R BN A S

o

‘“ﬂﬁk§$§§§8'"""_"'_"'_
;iiﬁﬁiii?x SR

TYPE OF SEAL

O0.D. & TYPE OF
RISER PIPE

— TYPE OF SEAL

TYPE AND SIZE OF
SCREEN OR OPENINGS

TYPE OF FILTER

/TYpE OF SEAL
BOREHOLE

Bentonite grout (Enviroplug)

2" NSF Certified
Schedule 80 PVC

/4" Bentonite Pe]lets
Wyoming Holeplug)

2" Johnson Type 304 stainless
steel screen” w/0.02" slots

Colorado Silica Sand

?44“ Bentonite Pe]lets
voming Holeplug)

8Il

.. HOD OF INSTALLATION:

Boring drilled to completion.

Set riser pipe & screen. placed

Iterpack and seal, grouted to ground surface. Set flush mounted protective casing.

roncrete seal placed to 0.5'

above ground surface

REMARKS: To prevent migrati

screen openings. well
dicated Ea€1pg installed

developed by air—lift

Screen”lengt

on of DNAPL's

and surgin
includes 19_ng'

lower seal placed to Q.1' below botttom of
12.3 well volumes removed. De-

cLumn
| i




BLACK & VEATCH Special Projects Corp.

LOG

BORING NO. MW-13

OF BORING

SHEET 1 0F 1
CLIENT PROJECT PROJECT NO.
City of Tacoma Tacoma FMGP 40406.540
PROJECT LOCATION COORDINATES ELEVATION (DATUM) TOTAL DEPTH DATE START
Tacoma, Washington N 702293.755' E 1160252.389° 14.37° (msl) 30.0 FEET 01/08/96
SURFACE CONDITIONS LOGGED BY DATE FINISH
Rough dirt surface 100" S 1 509 and 100" E Dock ST T. Mathis 01/08/98
SAMPLING CHECKED BY APPROVED BY
. ot @ " o o S. Martin A, Markos
£5122|52|22|82|=2|83| 5 |w|oe
w v =z Ry e o © o w & lo
w |[Z|-
8]
CORING 2 |ulz CLASSIFICATION OF MATERIAL REMARKS
wuleBlazlcE|aB|5E| | E|E|2
@ o > > >
gz|2%(22|25|28|88| 28 | & |S|5
= 2| g gl|ew o
‘004 sandy GRAVEL; dark brown; loose; poorly Boring advanced
. P2 graded; fine grained; subangular; moist; w/B-3/4" 0D, 4-1/4" 1D
1 0.9
o0 some sill. hollow stem augers.
.2.0:9 Samples collected
2 6p.d w/2-1/2" 1D California
3 T T 1 I e e = Modified Sampler.
4 1 silly SAND; dark yellowish brown; poorly Napthalene odor from
G ! ol 30 22 52 kA HH graded; fine grained. subrounded; moist; wood.
5 — some wood fragments.
6 — 11
T . » . " B A ——
M grading wel.
B — 1H)
CA 2 3 3 3 6 15 g 1 sandy SILT: dark bluish-grey: soft: Encountered water B 8",
L 1 moderately plastic; wel.
10 NI
= |HH
13 — ’/
14 / silty CLAY: dark grey to dark brown; stiff;
CA . . - # o 5 / highly plastic; wet: irace barnacle shells.
15 — /
16 — %
7= %
18 — %
CA 4 4 5 6 n 1.5 19 % grading firm,
20 — %
21 — %
22 — %
23 — /
CA 5 3 3 3 6 1.5 24 % grading soft.
25 — %
26 — Z
2 " Siity SAND: moderaie yeiiowish brown: o otboneg 8
1 28 very dense; poorly graded; fine grained;
subangular; moist. Water level not
29 measured. Moniloring well
ca 6 65 e -- | >50 | 05 constructed 1/8/96.

TCPmH
(ma/y)

o./Y

NI

xNO

42



. NO. MW-13
? PIEZOMETER / WELL INSTALLATION LOG
CLIENT PROJECT PROJECT NO.
City of Tacoma Tacoma FMGP 40406.540
PROJECT LOCATION COORDINATES TOP OF RISER ELEVATION (DATUM) DATE
Tacoma, Washington N 702293.755 E 11860252.389 13.97 (msl) 1/8/96
STRATUM MONITORED LOGGED BY
Sand T. Mathis
CHECKED BY APPROVED BY
S. Martin A. Markos
PROTECTIVE CASING:
Flush Mounted
GROUND ELEVATION
_/\ | {137 (oo
A E:V;_‘;L_‘ﬁ RgR
"F" -v'
H I IYPE OF SEALS
3% i £ Quickcrete
7.0' 1| ¥4————10. & TYPE OF RISER PIPE;
O 2" NSF Certified Sch 40 PVC
A V|
4.0' »'; ?——-TYPE OF SEAL;
i Bentonite chips
29.5 ¢ 1 b g
30.0'
Skl scaeen on openiNGs SIZE:
= 2" NSF Certified Schedule 40 PVC w/0.01" slots
20.0° 2
\——— IYPF OF FILTER;
: Washed silica sand Lonestar #2/12
\
¥
A s
0.0" Ei IYPE OF SEAL:
Y R _;1 N/A
3 e N
QIAMETER:

8.7§8"

METHOD OF INSTALLATION:

seal to surface.

Boring drilled to completion; set screen and riser pipe: placed filter pack and seal; set 8" diam. flush-mount housing and placed grout

REMARKS:

screen. Dedicated bailer installed in well.

well developed by surging, bailing, and pumping. Removed 52 gallons of water (approx. 14 casing volumes). B-inch riser pipe Delow
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BLACK & VEATCH Special Projects Corp.

BORING NO. MW-14

LOG OF BORING SHEET 1 OF 2
CLIENT PROJECT PROJECT NO.
City of Tacoma Tacoma FMGP 40406.540
PROJECT LOCATION COORDINATES ELEVATION (DATUM) TOTAL DEPTH DATE START
Tacoma, Washington N 702126.88" E 1160263.488" 17.45' (msi) 35.5 FEET 01/08/96
SURFACE CONDITIONS LOGGED BY DATE FINISH
Concrele sidewalk, East of South A Si. and Dock St T. Mathis 01/09/96
SAMPLING CHECKED BY APPROVED BY
S. Martin A. Markos
L w e - & T i E
=W W, W) W% Yilgyw
EEIE2 BE(82|82|=2|838| & |w]|e
o vz © ° © gl w e
(T Rl
CORING - O
ol ] CLASSIFICATION OF MATERIAL REMARKS
wulz8|zE|z8|c 5|58 E g%
= zo|z¥|g oWl o
S o gxgxggggs 2| &isS
- o w | w o]
= (== =
35— 4-inch thick concrete sidewalk. ~—Boring advanced
L=} g - i -
1— sandy GRAVEL.0ark grey to dark brown; :éﬁojé‘:en?ghsegd 1D
dense; well graged: fine to medium Samples collected 2y
2 — grained; subrounded; moist; trace silt and w/2-1/2" 10 california
concrete fragements. modified sampler driven
3 w/140-ID hammer,
ca | 1 {20 w25 |15 4 TP
5 — \ 3.2
.0
6 — <2
©
T =1 )
A e — -
8 — 11
- . 22.0
CA 2 15 g 7 8 15 9 silty SAND; dark brown to black; loose;
: well graded; fine to coarse grained;
10 — subrounded; moist; some clinker.
11—
12 4
13 — grading wet w/some wood fragments encountered water 8 13°.
ca | 3 9 o 5 | 24 |15 | M
29.2
15 —
16 —
17—
18 —
) 19 SILT; blue-grey: hard; slightly plastic;
CA 4 26 |50/3 =80 19 wet; some wood; trace barnacle shells.
20
21—
22 —
23—~ M e — -
[ e 24 Tr SAND; dark blue-grey; very dense; poorly
CA ? el >50 | 0.7 TRE, graded; medium grained,; subrounded;
25 — wel.
26 —
27 —
-1 28 — drilling rate slows.
29 —
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BLACK & VEATCH Special Projects Corp.

BORING NO. MW-14

LOG OF BORING SHEET 2 OF 2
CLIENT PROJECT PROJECT NO.
City of Tacoma Tacoma FMGP 404086.540
PROJECT LOCATION COORDINATES ELEVATION (DATUM) TOTAL DEPTH DATE START
Tacoma, Washington N 702126.881" E 1180263.488' 17.45" (ms1) 35.5 FEET 01/09/96
SURFACE CONDITIONS LOGGED BY DATE FINISH
Concrete sidewalk, East of South A Si. and Dock St T. Mathis 01/08/88
SAMPLING CHECKED BY APPROVED BY
s _— & i in 3 S. Marlin A. Markos
£t |58 gC 82|88 (=2 |8 & [u]s
i L o © © i w & 8
CORING =gl S BT
2 |w|z CLASSIFICATION OF MATERIAL REMARKS
ww | 28| 22| <8 | oE | B8 c &%
= = =]
§a§§§§§§3§§§ e | b IS5
= & & | =& =
CA 8 |s0/4"| -- -- | >50 | 0.3 grading very dense
N w/some gravel
32
33 —
1 silty SAND; moderate yellowish brown;
= e 34 1 very dense; poorly graded; fine grained;
A r L >0 103 A subangular; moist. g
35 —
36 = Bottom of boring @ 35.5".
Water level not
37 measured.
38 — Monitoring well
constructed 1/9/96.
39 —
40 —
41—
42 —
43 —
44 —
45 —
46 —
47 —
48 —
49 —
50 —
51—
52 —
53 -
54 —
55 —§
56 —
57 =i
58 —
59 —




5 NO. MW-14
? PIEZOMETER / WELL INSTALLATION LOG !
CLIENT PROJECT PROJECT NO. |
City of Tacoma Tacoma FMGP 40406.540 |
PROJECT LOCATION COORDINATES TOP OF RISER ELEVATION (DATUM) DATE
Tacoma, Washington N 702126.88! E 1160263.488 17.05 (msi) 1/9/86
STRATUM MONITORED LOGGED BY
Sand T. Mathis
CHECKED BY APPROVED BY
S. Martin A. Markos
PROTECTIVE CASING:
Flush Mounted
P GROUND ELEVATION
y y e \f“ 17.45 (msl)
[:| |-*———TIYPE OF SEAL:
- Quickcrete
9.0' - LD, & TYPE OF RISER PIPE;
v 2" NSF Certified Sch 40 PVC
A %
8.0 ; ;E—TYPE QF SEAL:
315 " 4 é Bentonite chips
33.0° 77 i =
; _:: SCREEN OR OPENINGS SIZE:
2" NSF Certified Schedule 40 PVC w/0.01" slots
C|Z| ————TIYPE OF FILTER;
l 4 = Washed silica sand Lonestar #2/12
¥ x R
.l- "ams’
’ .-.':'5%-;3;
2.5 s IYPE OF SEAL
M Bentonite chips

2 ot SO,
AMETER:

8.78"

METHOD OF INSTALLATION:

Boring drilled to completion: placed lower seal: set screen and riser pipe; placed filter pack and seal. set 8" diam. flush-mount housing

and placed grout seal to surface.

REMARKS:

Well developed by surging, bailing, and pumping. Removed 55 gallons of waler (approx. 17.7 casing volumes). 6-inch riser pipe installed

below screen. Oedicaled bailer installed in well




BLACK & VEATCH Special Projects Corp.

BORING NO. MW-15

LOG OF BORING SHEET 1 OF 2
CLIENT PROJECT PROJECT NO.
City of Tacoma Tacoma FMGP 40406.540
PROJECT LOCATION COORDINATES ELEVATION (DATUM) TOTAL DEPTH DATE START
Tacoma, Washington N 701846.057" E 1180243.484' 25.66' {msl) 35.5 FEET 01/06/96
SURFACE CONDITIONS LOGGED BY DATE FINISH
Grassy area 200" S of intersection S "A™ & Dock St T. Mathis 01/09/96
SAMPLING CHECKED BY APPROVED BY {
S. Martin A, Markos !
e e gt el s w =
Sw g - o¥ o %|EE -
=E|55|B2|R2|B2|=32|55| b |u|e
v n = 55 > po lvwal| W alo !
CORING z e o] |
s = ol e CLASSIFICATION OF MATERIAL REMARKS !
wulzB|zE|zE|eE|EE| g | E |52
[==] o - - ==
EF|23|25|28|8|58| 2 | & |58
= & gl=E o
Boring advanced
e w/B-3/4" 0D, 4-1/4" 1D
hollow stem augers.
Samples collected
2— w/2-1/2" 10 california
modified sampler driven
3= w/140 Ib. hammer.
A 1 7 4 a7 z 4 gravelly SAND: dark brown; very dense;
- - . i o = well graded; subrounded; fine to coarse
5 — grained; moist; some black oily nodules,
some clay.
s —
7 —
B —
] ] grading mottied; pale yellowish brown to
kA ¢ 40 150/3 >50:} 15 dark brown: trace brick; black oily
10 — nodules grade out.-
11—
12 —
13 —
CA 3 20| 3 |37 |88 |03]|M
15 —
16 —
17 — i
18 —
- 18 silty SAND: olive grey to grey brown; very
EA 4 A S0 oD} 10 dense; poorly graded; subrounded; fined
20 — grained; moist; some clay.
21—
22 —
23— .grading wel. En::ountﬁeﬂ waler
CA s | 60 | -—— | -- | >50 | 0.5 |24
25 — grading some gravel.
26 —
27 — P e S S SR S e e S S LTSS SR S
0% sandy GRAVEL; dark grey: very dense;
1 28 — 009 poorly graded, subrounded; medium
96':': grained; wet,
29 — 96"9
o Poc




BLACK & VEATCH Special Projects Corp.

NG NO. MW=15
LOG OF BORING BORING B0

CLIENT PROJECT PROJECT NO.
City of Tacoma Tacoma FMGP 40406.540

PROJECT LOCATION COORDINATES ELEVATION (DATUM) TOTAL DEPTH DATE START
Tacoma, Washington N 701846.057° E 1160243.4B4’ 25.86" {msl) 35.5 FEET 01/08/96

SURFACE CONDITIONS LOGGED BY DATE FINISH
Grassy area 200° S of intersection S "A" & Dock St T. Mathis 01/08/66

SAMPLING CHECKED BY APPROVED BY
S. Martin A. Markos

TYPE

=]
&

SAMPLE
NUNBER
SET
6 INCHES
6 INCHES
3R0
6 INCHES
N
VALUE

SAMPLE
SANPLE
RECOVERY

CORING

CLASSIFICATION OF MATERIAL REMARKS

SAMPLE TYPE
GRAPHIC LOG

2 |s

RGD
DEPTH IN FEET

CORE
SIZE
RUN
NUMBER
RUN
LENGTH
RECOYERY
RECOVERY
PERCENT
RECOVERY

9,-9.
A o
O-ﬂ_O-n.'

s
|

S Drilling rate slows.

op.d

W~ ity SAND: Gark velowish brown widark ~ | Peiing rate slows

green staining on fractures; very dense;
poorly graded; fine grained; moderate

36 — cementation; subrounded; trace clay; Bottom of boring @ 35.5".
] moist.

Hater level not
measured.

38 Boring abandoned on

30— onstcacied adjagent 1o
o ?ft;?fnggf\ed boring on

41—
42 —
43 —
44 —
45 —
48 —
a7 —
48 —
49 —
50 —
51—
52 —
53 —
54 —
55 —
56 —
57 —
58 —
59 —




NO. MW-i5
? PIEZOMETER / WELL INSTALLATION LOG
CLIENT PROJECT PROJECT NO.
City of Tacoma Tacoma FMGP 40408.540
PROJECT LOCATION COORDINATES TOP OF RISER ELEVATION (DATUM) DATE
Tacoma, Washington N 701846.057 E 1160243.484 25.26 (msl) 1/17/96
STRATUM MONITORED LOGGED BY
Sand/Gravel T. Mathis
CHECKED BY APPROVED BY
S. Martin A. Markos
PROTECTIVE CASING:
Flush Mounted
GROUND ELEVATION
. /\_ £ 25.66 (msl)
A A LV;_ —/ F
-_.:‘- ‘.
Quickcrete
10.0' T F P
. 2" NSF Certified Sch 40 PVC
A /)
7.0° f ﬂ——wpr—: QF SEAL;
- hi
335" v 6 é Bentonite chips
34.0 o7 I O

SCREEN OR OPENINGS SIZE:

IYPE OF FILTER;
Washed silica sand Lonestar #2/12

A . -'.
0.0' pms .
y B LYPE OF SEAL
N/A

e
8.75"

2" NSF Certified Schedule 40 PVC w/0.01" slots

METHOD OF INSTALLATION:

Boring drilled to completion; set screen and riser pipe; placed filter pack and seal: sel 8" diam. flush-mount housing and placed grout

seal to surface.

REMARKS:

Well developed by surging, bailing, and pumping. Removed 25 gallons of water (approx. 7.lcasing volumes). 6-inch riser pipe installed

below screen. Oedicated bailer installed in well.




DEPTH IN FEET

y

TeIVRAFVED 4/3/99

T T

MONITORING WELL MW-15R

WELL SCHEMATIC
Casing Elevation (ft.): 30.27

Casing Stickup (ft.): -0.4

[T

Blow

Count Samples Symb%l

DESCRIPTION
Surface Elevation (ft.): 30.66

L T T

T T TR T

40-

- (O T T T

Steel surface monument with
concrete
31
| Bentonite seal 17
70
2-inch Schedule 40 PVC solid
pipe
50/4"
2-inch Schedule 40 PVC 50/2°
screen, 0.010-inch slot width
*1710/20 sand backfill 50/6°
: 50/5"
Base of well at 33.5 feet

Note: See FigureA-2 for explanation of symbols

.
.
.
.
.
.
.
.

W, U, s T
Oc:» o Oc ° 099013090-:090@090
° 009 °00% 200" 200200 00"

0¥ e 0OQ0Ye 00V 0O

O
00

=

Dark reddish brown to black gravelly fine to
coarse sand (dense, moist) (fill)

Mottled bluish gray and red clay with trace of
wood fragments (stiff, moist) (fill)

Moderate yellowish brown silty fine sand (very
dense, moist) (recessional outwash)

Moderate gray sandy fine to coarse gravel (very
dense, wet) (recessional outwash)

Dark yellowish brown sandy silt (very stiff, dry)
(DSU material)

Boring completed at a depth of 34.0 feet on
10/20/98.

Ground water encountered at an approximate
depth of 18.0 feet below ground surface during
drilling.

Vertical datum is MLLW. -

/8

GeoXNZEngineers

q

LOG OF MIONITORING WELL

FIGURE A-4
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BLACK & VEATCH Special Projects Corp.

BORING NO. MW-16

LOG OF BORING SHEET 1 OF 2
CLIENT PROJECT PROJECT NO.
City of Tacoma Tacoma FMGP 40406.540
PROJECT LOCATION COORDINATES ELEVATION (DATUM) TOTAL DEPTH DATE START
Tacoma, Washington N 701895.647" E 1160421.304° 17.47° (msl) 36.5 FEET 01/08/96
SURFACE CONDITIONS LOGGED BY DATE FINISH
Concrete sidewalk 30" N of NE bridge abutment T. Mathis 01/08/986
SAMPLING CHECKED BY APPROVED BY
> | S. Martin A. Markos
wolug| S 8| o8| w|es
EEE2|Be|B2(8E|=2 (58| & |w]e
I v = o o ) v W w S =)
w ok B
COR =
e Zluwls CLASSIFICATION OF MATERIAL REMARKS
g X 5§ 3% g‘:‘ g & gg EE
sE|2Z|2Z|=8|2g|28| 2 | w |&|S
= = & gleg =
\LE 4-inch thick concrete sidewalk. 1 Boring advanced
1 — L2%]  gravelly SAND; greyish-brown; very W/8-3/4" 0D, 4-1/4" 1D
©p:q  dense; poorly graded; medium grained; hollow stem augers.
s [obd  subrounded; moist: trace silt (Fill). Samples collected
b0 w/2-1/2" 10 California
).0.09 Modified sampler driven
3 — “ohd w/140 Ib. hammer.
P.°
a— A
1.20:9
ca | 1 |[sor3*| -- | -- | >50 [0.08| S 50:6
. Do:oc 7CPAH
/] " Clayey SAND: dark brown fo greyish o
Ca 2 6 8 8 5 | LS ' / brown; loose; well graded; fine to coarse ¥
B LA grained; rounded; moist; some gravel;
///./ trace brick and wood (Fill).
9 — %
ca | 3 4 5 6 nw|ws |10 % /8
1= %‘ grading bluish gray.
13 — %
14 — /
CA 4 10 " 15 26 15 15 / grading wet. Water encountered at
/ 15" 0.79
16 — /
iy
=)
L) clayey SILT; bluish grey; stiff, high
0 % plasticily; wet; trace barnacles.
ca | s | w0 |w |15 |2 |15 |20 %
21— %
22 %
o A
= Qa0 silly GRAVEL; blue-gray; very dense;
24 b %
2% poorly graded; medium grained; rounded;
b b wel, trace clay.
ca | 8 |37 [s0|--|>s0]10 (25 5 lo6
28 \B%
o
27 — 0%
B
w KR
3 " TSAND: blue-gray: dense: poorly graded:
rnlﬁclium grained; subrounded; wel: trace
sill,




BLACK & VEATCH Special Projects Corp.
LOG OF BORING

BORING

NO. MW-16
SHEET 2 OF 2

CLIENT
City of Tacoma

PROJECT
Tacoma FMGP

PROJECT NO.
40408.540

PROJECT LOCATION
Tacoma, Washington

COORDINATES

ELEVATION (DATUM)

N 701895.647" E 1160421.304° 17.47" (msl)

TOTAL DEPTH
36.5 FEET

DATE START
01/08/96

SURFACE CONDITIONS

Concrete sidewalk 30° N of NE bridge abutment

LOGGED BY
T. Mathis

DATE FINISH
01/08B/96

SAMPLING

CHECKED BY

SAMPLE
TYPE
SAMPLE
NUMBER
SET
6 INCHES
2ND
6 INCHES

R0
6 INCHES

N
VALUE

S. Martin

A. Markos

APPROVED BY

SANPLE
RECOVERY

CORING

=

CORE
SIZE
RUN
NUNBER
RUN
LENGTH
RECOVERY

ROD
RECOVERY

PERCENT
RECOVERY

SAMPLE TYPE
GRAPHIC LOG

ROD
DEPTH IN FEET

CLASSIFICATION OF MATERIAL

REMARKS

Ca 8 S0 -

v
o

5

>50

0.83

W W (] ("] w
w £ (= %] —_
A ] |

0.5

grading moist.

("]
(=]
|

I

sandy SILT; pale yellowish orange; very

stiff; low plasticity; slightly dilatant:

“
|

38 —
39 —
40 —
41—
42 —
43 —
44 —
45 —
46 —
47 —
48 —
40 —
50 —
51 —|
52 —
53 —
54 —
55 —
56 —
57 —
| 58 —
50 —

\_moist.

Bottom of boring @ 36.5".

wWater level not
measured.

Monitoring well
constructed 1/8/96.




? PIEZOMETER / WELL INSTALLATION LOG Ll

CLIENT PROJECT PROJECT NO.
City of Tacoma Tacoma FMGP 40408.540
PROJECT LOCATION COORDINATES TOP OF RISER ELEVATION (DATUM) DATE
Tacoma, Washington N 701895.647 E 1160421.304 17.07 (msl) 1/8/96
STRATUM MONITORED LOGGED BY
Sand/Gravel T. Mathis
CHECKED BY APPROVED BY
S. Martin A. Markos

PROTECTIVE CASING:
Flush Mounted

GROUND ELEVATION
/ww \[ 17.47 (msl)

(. e———— LYPE OF SFAL:
: Quickcrete

LD. 8 TYPE QF RISER PIPE:"
2" NSF Certified Sch 40 PVC

Bentonite chips

-

v

7—
29.5° v Q

30.5

b
Q
TRSSS

SCREEN OR QPENINGS SIZE:
2" NSF Certified Schedule 40 PVC w/0.01" slots

20.0°

TYPE OF FILTER;
Washed silica sand Lonestar #2/12

TYPE QF SEAL:
Bentonite chips

8.75"

METHOD OF INSTALLATION:
Baring drilled to completion; placed lower seal; set screen and riser pipe; placed filter pack and seal; sel 8" diam. flush-mount housing

and placed groul seal to surface.

REMARKS:
well developed by surging, bailing, and pumping. Removed 55 gallons of water (approx. 21.6 casing volumes). B-inch riser pipe installed

pelow screen. Dedicated bailer instailed in well.




BLACK & VEATCH Special Projects Corp.
LOG OF BORING

BORING NO. MW-17A/B

SHEET 10F 3
CLIENT PROJECT PROJECT NO.
City of Tacoma Tacoma FMGP 40406.540
PROJECT LOCATION COORDINATES ELEVATION (DATUM) TOTAL DEPTH DATE START
Tacoma, Washington N 702080.915° E 1160378.208" 14.0314.07° (msl} 72.0 FEET 01/16/86
SURFACE CONDITIONS LOGGED BY DATE FINISH
Landscaped area NW of NW corner of City Dock T. Mathis 01/17/96
SAMPLING CHECKED BY APPROVYED BY
> | S. Martin A. Markos |
W lwe|l Sl 9| 9] w|lus '
g%%g%%%gggzdgézuw
nTIlnEl gl & o T|P@g|w|x}O
w | =z~
(8]
CORING Z lw|= CLASSIFICATION OF MATERIAL REMARKS
vul8l2l.E|l-ElzE| - | E |55
% @ L= = i B =
85|23|28|25|85|88| 8 | 5 |55
= & g2l o
ood  gravelly SAND; dark brown to black; Boring advanced
| = “560‘_"_. loose; poorly graded: coarse grained: wW/B-3/4" 0D, 4-1/4" 10
" 0 subangular: moist; some wood ftragments: hollow stem augers to |
1o0d  frace clay and brick. 28', then reamed '
271 feid w/10-3/4" 0D, 8-1/4" 10
P.. 0. hollow stem augers’. [
gl 69_._?&: Samples collected
0.0:G w/2-1/2" 10 California
4 — 963?’: Modifiea sampler driven
P9 w/140 Ib. hammer,
¢l v lelafa | w|18]S 0
009
8— \[ood
.1a
T p
L‘i?;éc
a8— 16'p.d Water encountered @
b—',‘%——————-————————--—--————-——_ ——————— approx. 8
g — 190 GRAVEL: black to dark brown; medium
%o dense; poorly graded; fine grained;
i i st Vs 0 E%E% angular; wel; some-brick and sand.
CA 2 1 6 . %3%
11— ] &.v
565
TP B
.2
. L o e ey o e
3 ?/ Brick (fire brick) and wood fragments;
14 — / mottled red; white and black; poorly
/ graded; medium grained; angular; wet;
5 / heavy sheen.
cA | 3 | 12| 15 | 18 | 32|15 /
16 — ///
17— %
18 — %
19 — %
ca | 4 |2 |50 |--|>s50] 15 |20 %
N
22 — /
el B
SILT: light olive grey: very stiff; slightly
24 plastic; wet; light sheen; trace barnacle
shells.
k| & 2|28 || 92 | 58 | 15 128
26 — E
27 —
28 —
28 —




-
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ACK & VEATCH Specilal Projects Corp.

BORING NO. MW-17A/B

LOG CF BORING Bismge L s
CLIENT PROJECT PROJECT NO.
City of Tacoma Tacoma FMGP 40406.540
PROJECT LOCATION COORDINATES ELEVATION (DATUM) TOTAL DEPTH DATE START
Tacoma, Washington N 702080.815° E 1180378.208" 14,03/14.07° (msl) 72.0 FEET 01/16/96
SURFACE CONDITIONS LOGGED BY DATE FINISH
Landscaped area NW of NW corner of City Dock T. Mathis 01/17/86
SAMPLING CHECKED BY APPROVED BY
N = h A & wi S. Martin A, Markos
se|s8(nd o8 |28 |8 |82 ~
ZE1ZZ | B2 |E2|FZ| |28 w |wlo
o w=z © © @ T w & o
TH = -
CORING =z O
ol = CLASSIFICATION OF MATERIAL REMARKS
ww | 28| =1 B | B |58 T IE|
= (=] v ] =]
85|22 |22|25(88|53| € | & |5|B
= g g2 o
ca | 6 | 42 Is0/5"| -- | >50 |0.42 grading some gravel.
31—
32~
33 e s = 0 O S oL ek 9 0 S
009 sandy GRAVEL; dark grey to black;
P ‘.'t;-;?‘c dense; poorly graded: fine grained;
:‘»_;'_-ac subrounded; wet, some silt; slight sheen.
00; :
ca | 7 | 38 |40 | 43 | 83 | 15 |35 5(_;_-;,:&
38 = \ oo
'0p.d
37— B—.'é"poc
a0
38 — /" -— e = e e ese e —————————
/ silty CLAY; dark brown; very stiff;
39 — / moderately plastic: wet; trace wood
fragments and fine sand.
ca | 8 6 | 6 | 25 | 41 |05 |40
41—
42 —
43+ [ m e ————————— it e
SAND: dark grey to black; medium dense;
44 — well graded: fine to coarse grained:
subrounded; wet; trace carbonized wood;
trace silt.
ca | o | 25 | 27 | 32 | s9 |15 |45
46 —
47 —
4B —
49 —
ca | 10 | 30| 34|30 |64 |15 |50
51—
52 —
53—
54 —
CA m 10 38 33 80 15 55 grading some sill.
56 —
CA 12 28 33 36 69 1.5 57 —
58
59 —




BLACK & VEATCH Special Projects Corp.
LOG OF BORING

BORING NO. MW-17A/B

SHEET 3 OF 3

|

CLIENT

City of Tacoma

PROJECT
Tacoma FMGP

PROJECT NO.
40406.540

PROJECT LOCATION
Tacoma, Washington

COORDINATES
N 702080.915°

E 1160378.208"

ELEVATION (DATUM) TOTAL DEPTH DATE START
14.03/14.07" (msi) 72.0 FEET 01/16/96

SURFACE CONDITIONS
Landscaped area NW of NW corner of City Dock

LOGGED BY
T. Mathis

DATE FINISH
01/17/96

SAMPLING

SAMPLE
TYPE
SAMPLE
NUMBER

SET
6 INCHES

2ND
6 INCHES

3RD
6 INCHES

N
YALUE

SAMPLE
RECOVERY

CHECKED BY
S. Martin

APPROVED BY
A. Markos

CORING

CORE

SIZE

RUN
NUMBER

RUN
LENGTH

RUN
RECOYERY

ROD
RECOVERY

PERCENT
RECOVERY

ROD

DEPTH IN FEET
SAMPLE TYPE
GRAPHIC LOG

CLASSIFICATION OF MATERIAL

REMARKS

Ca 14

CA 15
Ca 16

200

P00/3'
300

]

>50

>50
>50

0.25
0.5

silty SAND; dark grey w/dark green
mottling: loose; poorly graded: fine
grained; subrounded; wet; trace wood
fragments.

gravelly SAND; dark grey; very dense;
poorly graded; coarse grained;
subrounded; wel.

74 —
75 —
76 —
17—
78 —
79 —
B0 —
81—
82 —
83 —
B4 —
85 —
86 —
87 —
88 —
89 —

Bottom of boring @ 72.0"

Hater level not
measured.

Monitoring wells
constructed 1/17/96.




NO. MW-ITA
? PIEZOMETER / WELL INSTALLATION LOG
CLIENT PROJECT PROJECT NO.
City of Tacoma Tacoma FMGP 40406.540
PROJECT LOCATION COORDINATES TOP OF RISER ELEVATION (DATUM) DATE
Tacoma, Washington N 702090.915 E 1160379,208 13.67 (msl) 1/17/96
STRATUM MONITORED LOGGED BY
Sand T. Mathis
CHECKED BY APPROVED BY
S. Martin A. Markos
PROTECTIVE CASING:
Flush Mounted
ROUN VATION
: . . v/\ : £ 14.07 (msl)
°d M Py
o
[ |- IYPE QF SEAL;
[t o Quickcrete (0'-5'), Bentonite chips (5'-7")
45.0' | 4 LD. & TYPE OF RISER PIPE:
- 2" NSF Certified Sch 40 PVC
A /|
38.0 j (e TPE 0E SEAE:
" %% Bentonite slurry (7'-40') Bentonite chips (40'-45')
&2 5 52.0 Y V4 / _z

2" NSF Certified Schedule 40 PVC w/0.01" slots

TYPE OF FILTER;
Washed silica sand Lonestar #2/12

TYPE QOF SEAL:

Bentonite chips (52°-56'"), #2/12 sand (56'-72")
QIAMETER;

10.75"

METHOD OF INSTALLATION:

Boring drilled to completion; set screen and riser pipe; placed filter pack and seal for MW-17B; placed riser pipe and screen for MH-1TA;

placed filter pack and seal; set 12" diam. flush mount housing.

REMARKS:

Well developed by surging, bailing, and pumping. Removed 30 gallons of waler (approx. 3.7 casing volumes). 6-inch riser pipe installed

below screen. Dedicated bailer installed in well.




o~
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? PIEZOMETER / WELL INSTALLATION LOG SIS

CLIENT PROJECT PROJECT NO.
City of Tacoma Tacoma FMGP 40408.540 |
PROJECT LOCATION COORDINATES TOP OF RISER ELEVATION (DATUM) DATE

Tacoma, Washington N 702090.815 E 1160379.208 13.63 (msl) 1/17/96
STRATUM MONITORED LOGGED BY

Sang T. Mathis
CHECKED BY APPROVED BY

S. Marlin A. Markos

PROTECTIV ASING:
Flush Mounted

GROUND ELEVATION
/ w[ 14.03 (msl)

TYPE OF SEAL:
1 [ Quickcrete (0-5),bentonite chips (5-7),slurry (7-40)
56.0' | ¥s——— LD, & TYPE OF RISER PIPE:
: 2" NSF Certified Sch 40 PVC

TYPE OF SEAL;
Bentonite chips (40'-45'); #2/12 sand (45'-52")
Bentonite chips (51'-56")

16.0°

68.5' y

AN XN
SINCNONGNON]E

72.0°

2" NSF Certified Schedule 40 PVC w/0.0!" slots

T
- f

10.0°
+———TYPEOFF
' Washed silica sand Lonestar #2/12

"" TYPE OF SEAL:
2o N/A
1‘—_Hiﬁ.METEB;

10.75"

)

METHOD OF INSTALLATION:
Boring drilled to completion: set screen and riser pipe; placed filter pack and seal; placed riser pipe and screen,and filler pack for

MW-17A; placed upper seal: set 12* diam flush mount housing.

REMARKS:
Well developed by surging, bailing, and pumping. Removed 25 gallons of water (approx. 2.3 casing volumes). 6-inch riser pipe installed

below screen. Dedicated bailer installed in well




BLACK & VEATCH Special Projects Corp.

BORING NO. MW-18A/B

LOG OF BORING SHEET 1 OF 3
CLIENT PROJECT PROJECT NO.
City of Tacoma Tacoma FMGP 40406.540
PROJECT LOCATION COORDINATES ELEVATION (DATUM) TOTAL DEPTH DATE START
Tacoma, Washington N 702090.815' E 1160378.658" 17.86/17.86" {msl) 72,5 FEET 01/15/96
SURFACE CONDITIONS LOGGED BY DATE FINISH
Unpaved surface 150° W of A St. and Dock Si. inter T. Mathis 01/15/96
SAMPLING CHECKED BY APPROVED BY
S. Martin A. Markos
s G wn v [7e} i =
wlpgw ¥ g g Wiz
EE|E2|BE|R2|BE|=5|35| b |w|g
v wv = © pml = v w ol o
w | E :;
RIN
CORING Z|u|z CLASSIFICATION OF MATERIAL REMARKS
wuileBlaEle Bl ElEE E|E|E
@ >|2=|w (=1
s|2g(22(23|88|88| 2 | 5|58
2l =] 2| 2|rw o
604 sandy GRAVEL: moderate brown; loose; Boring advanced w/15"
| — ?33‘?-,: poorly graded; fine grained; subangular; 0D, 11" 10 hollow stem
;0. moist; some clay. augers. Samples
:00:d collected w/2-1/2" 1D
2 oac California Modified
P22 sampler driven w/140 Ib.
34 B5%Y hammer.
o TI[ ™ siity SAND: dark gray to dark brown;
loose; well graded; fine to coarse
5 grained; subangular; moist; some gravel.
CA | 8 6 6 12 1.5
6 —
T —
B ]
g [~ sandy SILT: blue-grey: firm; moderate
plasticity; moist; trace gravel, some clay.
cCa | 2 3 3 4 7 {15 |10
11—
12 —
1= [~ ity SAND; dark grey 1o dark brown: i
14 — loose; well graded; fine to coarse
grained: subangular; wet; some gravel;
frace wood.
ca |l 3|le |6 |8 |14|is|®B
16 —
17 —
18 —
18 — SAND: dark gray lo black; loose; well
graded; fine to coarse grained;
CA 4 6 8 1 19 15 | 20 subangular; wel: some silt and gravel.
21—
22 —
23 —
24 —
ca | s |70]|--]--]|>50]|05|325
— * welded isolali
20 silty SAND: dark brown; very dense; g:;i,?g t:ez%g. és{;;écn
27 — poorly graded: fine grained: subangular. advanced below 28" w/
moisi. 10-3/4" 0D, B-1/4" 10
54 hollow stem augers.
28
28 —
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BLACK & VEATCH Special Projects Corp.

BORING NO. MW-1BA/B

LOG OF BORING SHEET 2 OF 3
CLIENT PROJECT PROJECT NO.
City of Tacoma Tacoma FMGP 40408.540
PROJECT LOCATION COORDINATES ELEVATION (DATUM) TOTAL DEPTH DATE START
Tacoma, Washington N 702090.915° E 1160378.658' 17.86/17.86" (msi) 72.5 FEET 01/15/86
SURFACE CONDITIONS LOGGED BY DATE FINISH
Unpaved surface 150" W of A St. and Dock St. inter T. Mathis 01/15/96
SAMPLING CHECKED BY APPROVED BY
S. Martin A. Markos
e we w 7] w wE
=W [ . W - ]
SE 1821552282 |=2 (%8| b |uw|e
% wnx -} o @ ™ w e fo
[== w b::-- gy
CORING = (8}
= Wz CLASSIFICATION OF MATERIAL REMARKS
g |35 |55 =5 | o2 |58 g%
~ | =2 | 5o = | 8= | 8= =] o = |
alE ==z | = =8
"1T2|T=|TE|CE(EE| T |8 |°)|°
CA 6 60 j00/4"| -- | >50 | 0.0 SILT; moderate yellowish brown w/light
31 — gray mottling; very sliff; slightly plastic;
moist.
32 —
RA= BrEs=——ccorsr=E e i e
sandy SILT; moderate yellowish brown;
34 — very stiff; slightly plastic: moist.
ca | 7 |wo|--]--|>50]05 |35
36 —
Ky
- " TSAND: dark grey {o black; very dense: |y ;
39 well graded:; fine to medium grained; LR s o
3g subangular; wet; trace fine gravel.
ca | 8 | s0|--|--|>s0( 05|40
41—
42 —
43 —
44 —
ca | o poosaf -- | -- [>50 | 025 |45
46 —
47 —
48 —
49 —
CA 10 hoosad -- | -- | >s0 | 0.33 | SO grading some gravel
51—
62 —
53 —
54 —
ca | n |200|--|--|>50]| 00 |55
56 —
57 —
‘| 58
59 —




BLACK & VEATCH Special Projects Corp.

BORING NO. MW-IBA/B
LOG OF BORING SHEET goé 3

CLIENT PROJECT PROJECT NO.
City of Tacoma Tacoma FMGP 40406.540

PROJECT LOCATION COORDINATES ELEVATION (DATUM) TOTAL DEPTH DATE START
Tacoma, Washington N 702080.915° E 1160378.658' 17.86/17.86" (msl) 72.5 FEET 01/15/986

SURFACE CONDITIONS LOGGED BY DATE FINISH
Unpaved surface 150" W of A St. and Dock St. inter T. Mathis 01/15/96

SAMPLING CHECKED BY APPROVED BY

S. Martin A. Markos

SAMPLE
TYPE
SANPLE
NUMBER
SET
6 INCHES
2ND
6 INCHES
IR0
B INCHES
N
VALUE
SANPLE
RECOVERY

CORING CLASSIFICATION OF MATERIAL REMARKS

SAMPLE TYPE
GRAPHIC LOG

g

DEPTH IN FEET

CORE
SIZE
RUN
NUMBER
RUN
LENGTH
RECOVERY
ROD
RECOVERY
PERCENT
RECOYERY

RO

v
(=]

Ca 12 f00/3" == | -- 50 | 0.25

ca | 13 fheosa -- | -- | >s0 |0.33 | 65

88 —

sandy GRAVEL: dark grey,; very dense;
well graded; fine to medium grained;
subangular; moist.

ca | 14 heos3el —- | -- | >s0 |o0.25| 70

Ca 5 |[200] == | == | =60 | 05

73 — Bottom of boring B 72.5".

Water level not

Ta= measured.

s Monitoring wells

constructed 1/15/88.
76 —
77 —
78 —
79 —

80 —

82 —
83 —
84 —
85 —
86 —
87 —
| 88 —
89 —




NO. MW-18A

? PIEZOMETER / WELL INSTALLATION LOG

CLIENT PROJECT PROJECT NO.

City of Tacoma Tacoma FMGP 40408.540
PROJECT LOCATION COORDINATES TOP OF RISER ELEVATION (DATUM) DATE

Tacoma, Washington N 702005.195 E 1180168.658 17.46 (msl) 1/15/96
STRATUM MONITORED LOGGED BY

Sand T. Mathis
CHECKED BY APPROVED BY

S. Martin A. Markos

——PROTECTIVE CASING:
Flush Mounted

GROUND ELEVATION
/vl

== - 17.86 (msl)
IL% =] :,
r‘-:; -‘ﬂ'
B : TYPE OF SEAL:

Il B Quickcrete (0'-5'), Bentonite chips (5'-7')

47.0'

38.0' < L0, & TYPE OF RISER PIPE;
o 2" NSF Certified Sch 40 PVC
A b
31.0° 5 ;E—TYEE OF SEAL:
45.5' L/ Bentonite slurry (7'-34°) Bentonite chips (34'-38)
: Y (A [

SCREEN OR OPENINGS SIZE:
2" NSF Certified Schedule 40 PVC w/0.01" slots

%———— TYPE OF FITER:
Washed silica sand Lonestar #2/12

TYPE QF SEAL:
Bentonite chips (47'-56"), #2/12 sand (56'-72.5")

‘:.--
L—‘-Mﬂﬁﬂ

15" (0-28 ft); 10.75" (28-72.5 ft)

METHOD OF INSTALLATION:

Boring drilled to 28'; set 12" diam isolation casing; boring drilled to 72.5"; set riser pipe, screen, filler pack, and upper seal for MW-18B.
Sel riser pipe and screen for MW—-IBA. Placed filter pack and upper seal: pulled isolation casing; placed grout seal to surface; set 12"
diam. flush mount housing.

REMARKS:
Well developed by surging, bailing, and pumping. Removed 17 gallons of water (approx. 2.8 casing volumes). B-inch riser pipe installed
below screen. Dedicated bailer installed in well.




o

% |
PIEZOMETER / WELL INSTALLATION LOG S |
!

CLIENT PROJECT PROJECT NO.
Cily of Tacoma Tacoma FMGP 40408.540
PROJECT LOCATION COORDINATES TOP OF RISER ELEVATION (DATUM) DATE
Tacoma, Washington N 702005.195 E 11680168.658 17.46 (msl) 1/15/96
STRATUM MONITORED LOGGED BY
Sand/Gravel T. Mathis
CHECKED BY APPROVED BY
S. Martin A. Markos

PROTECTIVE CASING:
Flush Mounted

—— GROUN VATION
/\ y 17.86 (msl)
=
7y

IYPE QF SEAL;
Quickcrete (0-3),bentonite chips (3-7),slurry (7-34)

56.0° - LD. & TYPE OF RISER PIPE:
g 2" NSF Certified Sch 40 PVC

=
N

22.0°

/HHEE_DF_SEALJ

Bentonite chips (34'-38"); #2/12 sand (38'-47T’)

68.5 y Bentonite chips (47'-58")

72.5

SRNNN

SCREEN QR OPENINGS SIZE:
2" NSF Certified Schedule 40 PVC w/0.01" slots

10.0°

S +«—— TYPE OF FIL TER;
: Washed silica sand Lonestar #2/12

IIIIIII_IIIII_ZI!_II_IIIII[

IYPE OF SEAL;
N/A

15" (0'-28'); 8.75" (28'-72.5')

METHOD OF INSTALLATION:

Boring drilled to 28"; set 12" isolation casing: boring drilled to 72.5'; sel riser pipe and screen: placed filter pack and seak placed riser
pipe. screen and filter pack for MW-1BA; placed upper seal; pulled isolation casing; placed grout seal to surface; set 12" diam. flush
mount housing.

7 ARKS:
weil developed by surging, bailing, and pumping. Removed 55 gallons of water (approx. 4.7 casing volumes). B-inch riser pipe installed
below screen. Dedicated bailer installed in well.




CONFIDENTIAL
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BLACK & VEATCH
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BORING NO. MW-18

LOG OF BORING SHEET 1 OF 2
CLIENT PROJECT PROJECT NO.
Washington Natural Gas Tacoma FHGP 407886.123
|PROJECT LOCATION COORDINATES ELEVATION (DATUM) TOTAL DEPTH DATE START
Tacoma, Hashinglon N' E' * (ms)) 40.0 FEET 03/14/07
SURF ACE.CONDITIONS LOGEED BY DATE FINISH
paved parking lot # T. Mathis 03/14/97
/ SAMPLING CHECKED BY APPRAOYED BY
€ @ o o o = 5. Marlin T. Mathis
w W
5332 i i!é gg =3 g'# [
2L H2|82|®2|T2|28| w |w|ae
Vit o | = = val w %o
L | =]~
CORING &)
ORINS Z | wlZ CLASSIFICATION OF MATERIAL REMARKS
= - b = E |
g”;xgﬁggnéﬁéﬂ = | E | =
= = 8 2 =] 2 2 a. < | =
BE|#1)2s 2" E|e8 8 |®?]®
] P X Boring advanced
1 — o L 3 w/8-3/4" 0D, 4-1/4" 10
"—.\ b % hollow stem augers.
e ANAR oW Sanples collected
& 2= 1 - B N w/2-1/2" 10 Callfornia
G AT A modificd sampler driven
3] 5 % : w/300 1b. hammer,
A
CA | 42 | s0 | -- | >s0 Silty SAND; lignt vellowizh Drown; very
dense; well gradaa. fine to coarse
grained; subreundad, noisl,
‘\t T === Encouniered groundwaler
I e 8.0° bgs.
N S [ SAND; dark grey; very dense; poorly
CA 2 L § gra‘ded: medium grained; subrounded;
vet.
L ((— Clayey SAND; motlled dark grey and
CA 3 e = mnderata yellowlsh brown; very dense;
pootly graded; medium grained; some
wood fragmenls: wet.
{7 -
18 -
18 —
e I 4120 SAND; dark grey: very denae; paarly
Ch 4 o o graded; med?um gralned; subrounded;
21 — wet,
22 -
23 — =
24 —
'] hobc
ca s |wo | --|-- |>wn] 04|25 2549 Gravelly SAND: dark grey; very dense;
k209 poorly graded: medium grained;
28 — -0 subrounded; wel.
o > 0.l
L ANl 2
N \ 7 W
T}\lp 28 —tf ._. He
_/ 10.0:d
o 20 -, 00 m
/ Shd




BLACK & VEATCH

BORING NO. MW-19

LOG OF BORING SHEET 2 OF 2
CLIENT PROJECT PROJECT NO.
Washinglon Nalural Gas Tacoma FMGP 40788.123
PROJECT LOCATION COORDINATES ELEVATION (DATUM)  |[TOTAL DEPTH  |DATE START
Tacema, Washington " E " (msl) 40.0 FEET 03Na/aer
SURFACE CONDITIONS LOGGED BY DATE FINISH
Paved parking lot T. Mathis 03/14/87
SAMPLING CHECKED BY APPROVED 8Y
o s g § E wE 5. Martin T. Mathis
W - ¥ gy
sf122182\82(R2172(38| b |¢|5
© © © o w|x B
w o r
CORING = O
s lulz CLASSIFICATION OF MATERIAL REMARKS
3 2| 8| 8|58 AEE .
S = 8 - T
SETEE 1R RN 20
S ll_‘-\ 2. % 3
WD Toox :
ca | 6 [wo]|--|--[>00]04 ] % ‘\\{"@
3l RETE
A B
D‘-”Qﬂ'
3 Lo
Duaﬁc
34—. n.,:q;
ca | 7 lwo|--1]-=[>00]04]|35 o %]
30 =GN\ s
]
&
w4 ke
o8,
38 — ua',:e
o ki =
. 40 S5 ey
CA | 8 |[120) == ]~ |300]04 b Jo Bottom of boring § 40.0°
249 e 0 bgs'
R Y 1111 _ BOTIOS e fevel
42 - SILT; dark grey: hard: nonplastic: moist. ,,2;‘3;,‘:;‘? e
43 — Manitoring well instaitad
ia on 03/14707.
a5 —
48 —
a7 —|
48 —
49 —
50 —
51 —
52 —
53 —
54 —
55 —
56 —
57 —
58 —

58 —
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s

o
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BLACK & VEATCH : FIEE LUt

p
L
NO. Mw-18
PIEZOMETER / WELL INSTALLATION LOG

PROJECT PROJECT NO.
Hashington Natural Gas Tacoma FMGP 40786.123

PROJECT LOCATION COORDINATES TOP OF RISER ELEVATION (DATUM) DATE
Tacoma, Washinglon N E {msl) 03/14/87

STRATUN MONITORED LOBBED BY
Gravelly Sand {39.5' - 24.5)) T, Mathis

CHECKED BY APPROVED BY
S, Martin 1. Halhis

PRQTECTIVE CASING;
Flush Mounted

Concrete

22.5' LD. & TYPE OF RISER PIPE:

2" diameter NSF Certified Sch. 40 PVC

/————I_‘LEE._QE_SEAL:

Bentonite chips

NN

39.5 \ ¥

S
o
RN 2000000000

40.0'

SCREEN QR QOPENINGS SIZEX -
2" diameter NSF Certified Sch. 40 PVC w/0.02" slots

|
T

Lonestar #2/12 washed silica sand

METHOD OF INSTALLATION:
Boring drilled to completion; set screen and risar pipe; placed filter pack and seal. Placed benlanite chips lo 2.5 fee! below ground
surace. Set flush-mount surface housing. Concrete surface seal placed to 0.1 feel ahove ground surface.

REMARKS:

well developed by pumping wilh Brainard-Kilman pump. Removed 50 gallons of water (approx. 10 casing volumes). B-inch riser pipe
installed below screen.




BLACK & VEATCH
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BORING NO. MW-20

LOG OF BORING SHEET 1 OF 2
CLIENT PROJECT PROJECT NO.
Hashingleon Natural Gas Tacoma 7 MGF 40788.123
PAOJECT LOCATION COORDINATES ELEVATION (OATUM) TOTAL DEPTH DATE START
Tacoma, Hahinglon N'" E' * (msh) 55.0 FEET 03/13/97
SURFACE CONDITIONS LOGGED BY DATE FINISH
Grassy (oad shoulder, east side of "A” streel. T. Malhis 03/13/87
SAMPLING CHECKED BY APPROVED BY
i i s v g E o |w = S. Martin T. Malhis
= - <
g:ggﬁégagzzggslﬁ w| o
L-] o = - (d-" - 3
= s
o ;
CORING Zlulz CLASSIFICATION OF MATERTAL REMARKS
5l.ElB|aB|EE ElE|S Y
= @ 3 2l 2 o W
g8\28(52\122|25|28] B | & 5[5 LN s
Z| = g wE@ = <8 N
Vi T a L W Boring advanced
foc) :‘% SRS ’5:\*" w/8-3/4" 0D, 4-1/4" 1D
/ \!-.. A hollow stem augers.
/ Ya Samples collected
2 ‘,///’ - w/2-1/2" 10 California
madifi#d sampler driven
3 % w/300 1o, hammer.
4 %
5 / Sandy CLAY: moderate yelgwish brown;
cA I 6 8 6 % ¢ / stiff; moderalely plastic; aoist.
8 — /
7 % '
o] B oo
%
9 — -
CA 2 4 8 28 12 12 10 % Clayay SILT; light yellowish brown, very ‘:0 “;ﬁ’
) A stiff; shghtly plastic; moist; some fine ?- .
1" 4 R AN —
7y
13 — %‘
ol B
CA 3 |34 |3 |B|lra|12]® SILT; dark brown; hard; slightly plastic;
) moist; some fine sand.
B \
T —
18 —
18 —
ca | 4 |8 |3 |3 |74|10]|20
2A— N\
p—
22 —
23 o
2a— |95
25 Q:Lg cl GRAVEL: car ¢+ Lo black with
Il a ayey s gary gre
Ca | 5|80 89 | &5 I°as]  greenish mottling; very cense; fine to
28 — b G5 coarse grained: well gradad; subangular;
Q" > maoist.
a- R
0%
b o
28 — [;:J"'q;’
o
Al {ap
L ohd -




BLACK & VEATCH

1 4

BORING NO. MW-2Q

LOG OF BORING SHEET 2 OF 2
CLIENT PROJECT PROJECT NO.
Washinglon Natural Gas Tacoma FMGP 4Q78e.n23
PROJECT LOCATION COORDINATES ELEVATION (DATUM) TOTAL OEPTH DATE START
Tacoma, Washinglon N' E' ' {msl) §5.0 FEET 03/13/97
SURFACE CONDITIONS LOGGEQ BY DATE FINISH
Grassy road shoulder, east side of "A" streel. T. Malhis 03/13/e7
SAMPLING CHECKED BY APPROVED BY
S. Marlin T. Malhls
w we &o ] o mE
| & — o “ ]
igggﬁéﬁzggzigﬁ o |w|o
& w = = = Vel w |&]|9
RING S 1FlB
co
—— Zlulz CLASSIFICATION OF MATERIAL REMARKS
we | 28 |z | 28 | B | BE =g\
o | B> =
82|22(32132|%:(85( 2 | 4 |5|6 a\&g%
= =] b B .y '\,\ N p
PNk — ? "
CA ¢} 100 | -- - 100 | 08 b3 ~oh
I \RS »
ool
24 By
- ELS‘; ________
B¥7| Begr -
34 — QA
2
Ca T a5 | s | —— |>s0 | o7 | 35N ufba GRAVEL: dark grey to black; very dense;
b - poorly graded; medium grained;
38 - !;3?; subrounded; wel.
[ i
74 B '
b o E
38— PA% - mmemmmmemomomsmmm oo m oo —
39 —
== 15 40 SAND; dark grey to black; medium
CA 8 e Al o0} 08 grained; very dense; onorly raded; &
41 subfounded; wet; some grave
42
43
44
ca |l o |sa|--]--|>80]| 05|45
48
47
48
49
ca|lw|a |-—-|--|>80]04]|30
5
52 —
53 —
54 —f
ca |l n|wo|--1]--|>1w0]02]855 _ = Egglom of boring @ 56.0°
81 — SILT; dark grey; very hard: slighlly
plastic; moist.
58 —
58 —




BLACK & VEATCH

: NO. MwW-20
PIEZOMETER / WELL INSTALLATION LOG
PROJECT PROJECT NO.
washington Natural Gas Tacoma FHGP 40786.123
PROJECT LOCATION COORDINATES Y0P OF RISER ELEVATION (DATUN) DATE
Tacoma, Washington N E {msl) 03/13/97
STRATUM MONITORED LOBGED BY
Sand (515" - 38.0'); Gravel (38.0' - 33.0") T. Mathis
CHECKED BY APPROYVED BY
S. Harlin 1. Mathis
——PROTECTIVE CASING:
Flush Mounted
—— GROUND ELEVATION
{msl)
3 h 3
IYPE OF SEAL:
Concrete
3.5 1.0, & TYPE OF RISER PIPE:
o" diameter NSF Certified Sch. 40 PVC
a7
300 [ js———uae_of_sm.,
s :
515" \ g 4 é Bentonite chips
55_0' .:::_] T
Wy _*- .
2" diameter NSF Certified Sch. 40 PVC w/0.02" slots
TYPE OF FILTER:
Lonestar #2/12 washed silica sand
\
\
i TYPE OF SEAL:
e N/A
L————'DIAMEIEB,
8.75"
HETHOD OF INSTALLATION: 5

Boring drilled to completion; set screen and riser pipe. Placed sand pack and seal. Placed bentonite chips to 1.5 feet below ground
surace. Set flush-mount surface housing. Concrete surface seal placed to 0.! feel above ground surface.

REMARKS:
Well developed by pumping with Brainard=Kilman pump. Removed 50 gallons of waler (approx. 8 casing volumes). B-inch riser pipe
installed below screen.




BLACK & VEATCH
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BORING NO. MW-21

LOG OF BORING SHEET 10OF 2
PROJECT PROJECT NO.
Washington Natural Gas Tacoma FMGP 407B6.123
PROJECT LOCATION CODROINATES ELEVATION (DATUM) TOTAL DEPTH DATE START
Tacoma, Washinglon N' E° ' [msl) 55.0 FEET 03/13/87
SURFACE CONDITIONS LOGSED BY DATE FINISH
Unpaved traffic island in 22 street right of way. T. Mathis 03/13/87
SAMPLING CHECKED BY APPROVED BY
> | S. Martin T. Malhis
wo |ws| A by o w W
£¢E85828(88|=2\55( 5 |uls
o B o o ™ wwl|l w |&]10
il Z =l CLASSIFICATION OF MATERIAL REMARKS
o = E z = E ':E % EL( e l.‘E5
wi - = — -.
g8 é% 2Z|2a|88|Ea8| 2 | 5 |5|5 ;-;z{.w Y
2T E B|Ee = o 0N T
PN Boring advanced
= Y .,"‘x"-}..« w/8-3/4" 00, 4-1/4" ID
s 'a“-‘s hollow stem augers.
\’,. Samples collecled
2 wi2-1/2" 10 Califernia
modified sampler driven
3 R‘U w/300 Ib. hammer.
4
CA 1 42 | s0 | == | >50 | 0.4 5 — SILT; light yellowish brown; hard; slightly
T plaslic; some sand; some gravel, moisl.
7 | ‘
=0 Wl s d
g —
é
ca| 2|8 |--]--|>80|04]® / Clayey SILT; mottied fight yeliowish brown
/ and dark brown: hard; moderately plastic; L
N — / some gravel: moist,
o / E?iigyglt%r groundwater
a gs.
Gtﬁ 7,
14 —
(W
£ s 15 SAND; dark grey: very dense: poarly
cA B R 00104 raded; n}ed?l..;m aingd: subrounded;
18 — race gravel; wet,
18 —
19 —
CA 4 gg | =- | -- | >80 | 0.4 | 20 Grading: some gravel.
21 —
22 —
23 —
24 —
cal s |wo|--1|--|>00]04]2
28 —
27 —
28 —
28 oD




BLACK & VEATCH

BORING NO. MwW-21

LOG OF BORING SHEET 2 OF 2
CLIENT PROJECT PROJECT NO.
Hashinglon Natural Gas Tacoma FMGP 40788.123
PROJECT LOCATION COORDINATES ELEVATION (DATUM) TOTAL DEPTH DATE START
Tacoma, Washington N' E' * msl) 55,0 FEET 03/13/97
SURFACE CONDITIONS LOGGED BY DATE FINISH
Unpaved lraffic island in 22 streel right of way. T. Malhis 03/13/87
SAMPLING Crs-iECKED BY APPROVED BY
. Martin T. Mathis
ul e (7] 7] w u"‘
s¥ |5 mggggﬁzggé -
= BE|SZ | & = S| w |Ww|o
Ll w o o @ m% [TT] & o
w [Z]=
CORING z Q
R CLASSIFICATION OF MATERIAL REMARKS
w| 2|25 |25 |8 | §B BHE
5 o
AETEIEAEIEHEARIHE -5,
- & 2 = v gmu ﬁﬂ\
..... _h_ - -
CA g | 90 | -- >80 | 0.4 Gravelly SAND: dark grey; very dense; Iy 3% \ - ]
3l — poorly graded; medium grained; wsien ST %
subrounded; wet. . ‘-;.""'t,s )
32 .\
35~ A
14 —
cAa | 7 |ea ] - >60 | 05 | 35
38 —
37 - '
38 — )
38
ca | 8 |wo| — >0 0.4 |40~
41
| — 2
AN
t] / 44
ca | e |wo| -- >0 | 0.4 | 45
48
47
48
49
cs | w0 {100 ]| -- >100 | 0.4 | 50 \
51
52 —
53—
T DA
CA " 50 | -- >150 | 0.4 | 55 7 E—'Bullom of boring 8 55.0
bgs.
568 — Grading; fine grained.
(RIS Hater level not
57 — measured.
) Monitoring well installed
58 3/13/97.

58 —




BLACK & VEATCH

PIEZOMETER / WELL INSTALLATION LOG ks

CLIENT PRAOJECT PROJECT NO.
Washington Natural Gas Tacoma FMGP 40786.123

PROJECT LOCATION COORDIMATES 0P OF RISER ELEVATION (DATUN) DATE
Tacona, Washinglon N E {msl) 03/13/87

STRATUM MONITORED LOGBED BY
Gravelly Sand (515" - 38.5') T. Mathis

CHECKED BY APFROVED BY
S. Harn T. Mathis

—————— PROTECTIVE CASING:
Flush Mounted

‘—— LYPE OF SEAL:
- Concrete

36.5° LD. §& TYPE OF RISER PIPE:

2" diameter NSF Certified Sch. 40 PVC

51.5' v Bentonite chips

/1 V]
34.0° § -5:—-——*1135 QOF SEAL:
V)
55.0° 4

]]; TSkl SCREEN 08 OPENINGS SIZE:
: 2" diameter NSF Certified Sch. 40 PVC w/0.02" slots

Lonestar #2/12 washed silica sand

A
0.0’ 1YPE_OF SEAL:
N/A
L ok

8.76"

HETHOO OF INSTALLATION: Pac ko
Boring drilled lo completion; set screen and riser pipe; placed filtedand seal. Placed bentonite chips to 2.5 feet below ground surace.
Sat flush-mount surface housing. Concrete surface seal placed to 0.1 feet above ground surface.

REMARKS:

Hell developed by pumping with Brainard-Kilman pump. Removed 50 gallons of water (approx. 8 casing volumes). B=inch riser plpe
insialled below screen.




BLACK & VEATCH

NO. MW-22
? PIEZOMETER / WELL INSTALLATION LOG
CLIENT PROJECT PROJECT NO.
Washington Natural Gas Tacoma FHGP 407868123
PROJECT LOCATION COORDIMATES TOP OF RISER ELEVATION (DATUN) DATE
Tacoma, Washinglon N E {msl) 034/er
STRATUM MONITORED LOGSED BY
Clayey Sand (14.0' - 14.5); Sand (14,0' - 8.0°) T. Mathis
CHECKED BY APPROVED BY
S. Martin T. Hathls
————PROTECTIVE CASING:
Flush Mounted
—— GROUND ELEVATION
K TZ%}{E#/ ' _{(msl)
HR% IYPE OF SEAL:
:: Concrete
3.5 | LD. & TYPE OF RISER PIPE:
.:: 2" diameter NSF Certified Sch. 40 PVC w/0.02" slots
A /
10 9’ / TYPE OF SEAL:
1] i h‘
14.5 ] " //’ 7 Bentonite chips
5.0°
B 1
2" diameter NSF Certified Sch. 40 PVC w/0.02" siots
IYPE OF FILTER:
Lonestar #2/12 washed silica sand
L
¥
METHOD OF INSTALLATION: Pac ke

Boring drilled to complelion; sel screen and riser pipe; placed filtesland seal. Placed bentonite chips 1o 2.5 feel below ground surace.
Set flush-mount surface housing. Concrete surface seal placed lo 0.1 feel above ground surface.

REMARKS:
Well developed by pumping With Brainard-Kilman pump. Removed 50 galions of waler (approx. 45 casing volumes). B-inch riser pipe
installed below screen. For lithologic information refer to boring log for MH-=18.




BLACK & VEATCH

Boring driled to completion;
surace. Set fiush-mount surface housing.

NO. MH-23
PIEZOMETER / WELL INSTALLATION LOG
CLIENT PROJECT PROJECT NO.
Washington Natural Gas Tacoma FMGP 40788.123
PROJECT LOCATION COORDINATES T0P OF RISER ELEVATION (DATUM) DATE
Tacoma, Hashington N E {ms!) 03/14/97
STRATUM HONITORED LDGGED BY
sand (10.5' - 13.0'); Clayey Siit (13.0° - 8.5 T. Mathis
CHECKED BY APPROVED BY
S. Marlin T. Mathis
——PROTECTIVE CASING;
Flush Mounted
——— GRQUND ELEVATION
/ v ¥ (ms)
A h =Y R JCR
IYPE OF SEAL
Concrete
1.5 1.0, & TYPE QF RISER PIPE:
2" diameter NSF Certified Sch. 40 PVC
)
5.0' / TIYPE QF SEAL;
/] Bentonite chips
19.5" X ¥ /;
20.0°
A SCREEN OR OPENINGS SIZE;
2" diameter NSF Certified Sch. 40 PVC w/0.02" slots
10.0'
% Lonestar #2/12 washed silica sand
¥
\
METHOD OF INSTALLATION:

(Har
sel screen and riser pipe. Placed E‘mﬂpack and seal. Placed bentonite chips to 2.5 feet below ground
Concrele surface seal placed to 0.1 feet above ground surface.

REMARKS:

Well developed by pumping with Brainard-Kilman pump. Removed 50 gallons of water (approx. 40 casing volumes). B-inch riser pipe
installed below screen. For litholagic informaticn refer to boring ieg for MH-21.




BLACK & VEATCH

BORING NO. MW-24

LOG OF BORING SHEET 1 0F 1
CLIENT PROJECT PROJECT NO.
Puget Sound Energy Tacoma FMGP 40786.141
PROJECT LOCAﬂON COORDINATES ELEVATION (DATUM) TOTAL DEPTH DATE START
Tacoma, Washington N 702,031 E 1,160,368 21.35'(mllw) 22.0 FEET 07/14/98
SURFACE CONDITIONS LOGGED BY DATE FINISH
Concrete sidewalk in City park T. Mathis 07/14/98
SAMPLING CHECKED BY APPROYED BY
> | S. Marlin S. Martin
w w e g i s w o=
cele8iples|es|=2(58| b [ulo
© w = © © © Tl o w al'o
L i —
CORING =z o
= = = i Bl CLASSIFICATION OF MATERIAL REMARKS
] L =] o o o < |
um"‘:é 0:3 x%mggg‘m E nl| o
Iosﬂ'c_'"‘ 4=inch thick concrele sidewalk. Boring advanced
{— 203 w/8-3/4" 0D, 4-1/4" 1D
:0.0.9 hollow stem augers.
g pie Samples collected
p.1a w/2-1/2" 10 california
N ,ﬁfd‘ modified sampler driven
3 :0.0:9 w/300-1b hammer.
.0
4 — :0.0:¢
:00:d
CA 1 12 12 13 25 | 1.0° 5 6,00 Gravelly SAND: moderate yellowish brown;
9;-".“_. medium dense; well graded; fine to coarse
8 — 0% grained; rounded; moist; some silt; trace
= :0.0: brick (fill).
i :0.0:d
it
R B R e e e
:0.0:9
9— leodq  Sandy GRAVEL: reddish brown: loose: well
“6h0 graded:; fine to coarse grained; anqular;
CA 2 3 3 3 6 15 | 10 ,g.;\c moist; some cinders; some brick (fill).
5.:',-:"1
n— \ %o
12 ‘i%“f
o
13 — %/" -------------------------------
14 — / Silty CLAY: dark gray; stiff; high
plasticity; moist; some wood fragments;
aalslw]|7lelnlws]® / alternating light and dark bedding.
16 — % =
7 — %
18 — é ——————————————————————————————— Encountered water at 18
AN ft below ground surface.
19 — 10,0:9
&5
CA 4 6 8 6 12 120 | 20 :s‘.@c Clayey GRAVEL: dark gray; loose; poorly
b0 graded; fine grained; rounded; wel; trace
21 — 1;0.0:9 shells.
:6.0:9
- P
Bottom of boring € 22.0°
23 — below ground surface.
24 — Water level measured at
18.5" below ground
25 —| surface at 12:45 hrs on
7/14/98.
26 — Monitoring well
27 — constructed 7/14/98.
28 —
29 —




22.0°

BLACK & VEATCH

NO. MW-24
? PIEZOMETER / WELL INSTALLATION LOG
CLIENT PROJECT PROJECT NO.
Pugel Sound Energy Tacoma FMGP 40786.141
PROJECT LOCATION COORDINATES TOP OF RISER ELEVATION (DATUM) DATE
Tacoma, Washington N 702,031 E 1,160,368 21.35'(mllw) 07/14/98
STRATUM MONITORED LOGGED BY
Clayey GRAVEL (22.0'-18.0"); Silty CLAY (18.0'-13') T. Mathis
CHECKED BY APPROVED BY
S. Martin S. Martin

T V ASING:
Flush Mounted

— GROUND ELEVATION

7 A w_‘,ﬁg?‘ﬁw ; (msl)

ol o
s Concrete
9.0’ e LD. & TYPE OF RISER PIPE:

B O 2" diameter NSF Certified Sch. 40 PVC

«———— TYPE OF SEAL:

Bentonite chips

21.5' v
10.0" [
f 1
A
0
Y

5
NN
SRS N

SCREEN OR OPENINGS SIZE;

2" diameter NSF Certified Sch. 40 PVC w/0.01" slots

 ———

Lonestar #10/20 washed silica sand

0.0" P TYPE OF SEAL;
*T" N/A
DIAMETER;
8.75"

METHOD OF INSTALLATION:
Boring drilled to completion; set screen and riser pipe. Placed sandpack and seal. Placed bentonite chips to 2.0 feet below ground

surace. Set flush-mount surface housing. Concrete surface seal placed to 0.1 feet above ground surface.

_| REMARKS:
‘ell developed by pumping with Brainard-Kilman pump. Removed 10 gallons of water (approximately 17 casing volumes). B-inch riser pipe

installed below screen.




o

BORING NO. MW-25

7 LOG OF BORING SHEET 1 0F |
CLIENT PROJECT PROJECT NO.
Puget Sound Energy Tacoma FMGP 40786.141
PROJECT LOCATION COORDINATES ELEVATI.ON (DATUM) TOTAL DEPTH DATE START
Tacoma, Washington N 701,991 E 1,160,342 23.77'(mllw) 23.0 FEET 07/14/98
SURFACE CONDITIONS LOGGED BY DATE FINISH
Lawn in City park T. Mathis 07/14/
88
SAMPLING CHECKED BY APPROVED BY
S. Martin S. Martin
w w o ] &= it w E
selsdlnsissigg|=5|ss o
3F|3E|¥E|SEP2|75(38| B e
o o o o I.L.:_J = 3
CORING > | lo
- = = = (s CLASSIFICATION OF MATERIAL REMARKS
gG|2s|(25(28|E8|88| 8 | & |&|&
=] —| & #|H =
/7 Boring advanced
i A w/8-3/4" 00, 4-1/4" 10
/ hollow stem augers.
- / Samples collected
// w/2-1/2" 10 california
s / modified sampler driven
/ v/300-Ib hammer.
Y
CA 1 35 a7 40 7 1.1 5 / Clayey SAND: dark yellowish brown to
/ medium gray; very dense; well graded;
6 — / fine to medium grained; rounded; moist;
= / some gravel: trace brick (fill).
wt e e
2
8 — 5 Sandy CLAY: dark gray;. firm; high
/I‘ plasticity; moist; some decomposed
CA 2 4 4 5 9 11 10 f plants; trace gravel (fill).
1n— %
12 — %
13 — %
14 — %
CA 3 5 5 5 10 1.4 15 % grading w/trace oily staining
-\
= %
18 — g‘//;
19 — ﬁ
CA 4 3 3 4 7 1.4' | 20 / Silty CLAY: light gray; firm; high plasticity:
/ wet; trace decomposed wood and
21 — / seaweed (deltaic sediments) Encountered water at 21
/ ft below ground surface.
22 — %
23 — /
Bottom of boring @ 23.0'
24 — below ground surface.
25— Water level measured at
16.4"' below ground
28 — surface at 09:10 hrs on
7/14/98.
i _ Monitoring well
constructed 7/14/98.
28 —
20 —




? PIEZOMETER / WELL INSTALLATION LOG Wk S

CLIENT PROJECT PROJECT No.
Puget Sound Energy Tacoma FMGP 40786.141
PROJECT LOCATION COORDINATES TOP OF RISER ELEVATION (DATUM) DATE
Tacoma, Washington N 701,991 E 1,160,342 23.77'(mllw) 07/14/98
STRATUM HONITORED LOGGED BY
Silty CLAY (23.0'-18.5'); Sandy CLAY (18.5'-11.5") T. Mathis
CHECKED BY APPROVED BY
S. Martin S. Martin

PROTECTIV ASING:
Flush Mounted

- —— GROUND ELEVATION
A
!

y
o (msl)
S

Concrete
— L0 & TYPE OF RISER PIPE:
2" diameter NSF Certified Sch. 40 PVC

00>
3

L |

S
Sl

IYPE OF SEALS

Bentonite chips

22.5° y

i

0 [
l =l TYPE OF FILTER;
A
.0
Y

23.0°

2" diameter NSF Certified Sch. 40 PVC w/0.01" slots

Lonestar #10/20 washed silica sand

0

8.75"

METHOD OF INSTALLATION:
Boring drilled to completion; set screen and riser pipe. Placed sandpack and seal. Placed bentonite chips to 2.0 feet below ground

surace. Set flush-mount surface housing. Concrete surface seal placed to 0.1 feet above ground surface.

REMARKS: .
Well developed by pumping with Brainard=Kilman pump. Removed 10 gallons of water (approximately 8 casing volumes). B-inch riser pipe

installed below screen.
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BORING NO. MW-26

LOG OF BORING SHEET 1 OF |
CLIENT PROJECT PROJECT NO.
Puget Sound Energy Tacoma FMGP 407886.141
PROJECT LOCATION COORDINATES ELEVAT'ION (DATUM) TOTAL DEPTH DATE START
Tacoma, Washington N 701,995 E 1,160,374 21.67'(mllw) 25.0 FEET 07/14/98
SURFACE CONDITIONS LOGGED BY DATE FINISH
Concrete sidewalk in City park T. Mathis Q07/14/98
SAMPLING CHECKED BY APPROVED BY
o v . > | S. Martin S. Martin
W lUE|- Yoo, B|EE
Zr|IZE|HE|RE(RZ|TZ|Z8| b |w|g
»TIBZ2 G| & o T|U@| w |%]|S
CORING =1 e
— Z|lu|z CLASSIFICATION OF MATERIAL REMARKS
> |- T el o
gugﬁzggéaﬁﬁga - | =] <
S = 2= 2 Q =] o ||
S6 n:é ::E a:g EE ﬁg &= g ARG
L A=inch ThICK concrele sidewalk. — Borina advanced
P I w/8-3/4" 00, 4-1/4" 1D
. hollow stem augers.
2 T Samples collected
w/2-1/2" 1D california
i modified sampler driven
3 w/300-Ib hammer.
a—  IHH
CA 1 10 18 7 23 | 15 5 :j::: Silty SAND: dark yellowish brown; medium
dense; well graded; fine to medium
8 — grained; moist; some gravel; trace brick
= and cinders (fill).
T— HH:
8 — ) : 1 :
9 — T
CA 2 3 4 3 7 15° | 10 ',::-: grading loose; grading w/some coal and
1 wood fragments.
11— NG
12 — HH
13 — / e I U
= %
| 15 / Silty CLAY: light gray; stiff; high
ca 3 3 LY L2 £ L] / plasticity; mo?:t: some decomposed plant
18 — / material; trace gravel.
17 — %
18 — 7
V/ ————————————————————————————————— Encountered water at
19 — / 18.5 ft below ground
/ surface.
CA 4 2 3 4 7 |15 |20 / Clayey SILT: dark gray; firm; low
/ plasticity; wet; some shells; trace gravel.
21— /
22 — %
CAEBEBBI.S'B%
7
24 —
SAND: dark gray; loose; well graded; fine
28 — to coarse grained; subangular; wet; some Z
silt; trace gravel; trace bark and twigs. Bottom of boring € 25.0
26 — below ground surface.
27 — Water level measured at
21.0° below ground
= surface on 7/14/88.
28
Monitoring well
20 constructed 7/14/88.




BLACK & VEATCH

NO. MW-28
PIEZOMETER / WELL INSTALLATION LOG

CLIENT PROJECT PROJECT NO.
Pyget Sound Energy Tacoma FMGP 40788.141
f CT LOCATION COORDINATES TOP OF RISER ELEVATION (DATUM) DATE

| w.oma, Washington N 701,995 E 1,160,374 21.67'(mllw) 07/14/98
STRATUM MONITORED LOGGED BY

Clayey SILT (24.0'-18.5'); Silty CLAY (18.5'-14.5') T. Mathis
CHECKED BY APPROVED BY

S. Martin S. Martin

PROTECTIVE CASING:
Flush Mounted

—GR VATION

. /\ Y (msl)

TYPE OF SEAL;
Concrete

2.0° | 1.0. § TYPE_OF RISER PIPE;
[ - 2 diameter NSF Certified Sch. 40 PVC

—TYPE OF SEALC
Bentonite chips

24.5° \ v

)
o
AN\
ERNSNNN

o 25.0'

SCREEN OR QPENINGS SIZE:
2" diameter NSF Certified Sch. 40 PVC w/0.01" slots

10.0°

4———— TYPE OF FILTER:
¥ Lonestar #10/20 washed silica sand

TYPE OF SEAL:
N/A

QIAMETER:
8.75"

METHOD OF INSTALLATION:
Boring drilled to completion; set screen and riser pipe. Placed sandpack and seal. Placed bentonite chips to 2.0 feet below ground

surace. Set flush-mount surface housing. Concrete surface seal placed to 0. feet above ground surface.

_REMARKS:

developed by pumping with Brainard-Kilman pump. Removed 20 gallons of water (approximately 30 casing volumes). B-inch riser
wwe installed below screen.
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BORING NO. Mw-27

LOG OF BORING SHEET 10F |
CLIENT PROJECT PROJECT N0,
Puget Sound Energy Tacoma FMGP 407886.141
PROJECT LOCATION COORDINATES EI.EVA'TI.ON (DATUM) TOTAL DEPTH DATE START
Tacoma, Washington N 702,004 E 1,160,107 23.55'(mliw) 27.0 FEET 07/14/98
SURFACE CONDITIONS . LOGGED BY DATE FINISH
Dirt surface adjacent to I-705 abutment T. Mathis Q7/14/98
SAMPLING CHECKED BY APPROVED BY
S. Martin S. Martin
w w e (7] (%] (7] - =
SEIEE|B2|22|B2|=2|28| 5 |uwo
-
O
—T—T = =T—] Z|w|= CLASSIFICATION OF MATERIAL REMARKS
wuwlzWzE |z 0|0l |50 o | & |I'=1%
§H|22(28|28|85|85| B | 5 (2|8
22 2 @ wldw a
[;'c_i_ﬁéb Boring advanced
(] el w/12-3/4" QD, 8-1/4" 1
a3 hollow stem augers.
- c'v,?,'fdc Samples collected
):00:¢ w/ (21"; I/ EI" 1D &alif%rnia
e modified sampler driven
3 s w/300-Ib hammer.
Op.
4 — -}
1009
u_'_.'?.
CA 1 9 2 |40 | s2 | 100 ] S :2%]  Sandy GRAVEL: dark gray: dense; well
:0.0:9 graded; fine to medium grained:;
.l 8 — “oh subangular; moist; some silt (fill).
- 2., .0
7 19.0:9
oo
1 B
o B
AN
CA | 2 |70/8"|--=|===|--- |09 | 10 :0.0:9 Sampler choked with
i :00:9 cobble.
— /_ L,
/ Clayey SILT: dark yeliowish brown; hard; Encountered water at
12 — / high plasticity; wet; some gravel. 10.0 ft below ground
/ surface.
N
14 — %
CA | 3 | 26 | 40 [so/3"|>50 | 0g | 5 %
— 18 — %
17— %
18 — é ————————————————————————————————
ot
19— ol
10,09
CA | 4 | 42 [50/3"| === | === ] 1r | 20 ol
6,750 Gravelly SAND: dark gray; very dense;
21~ :2.0:9 poct)rly graded: coarse grained; angular;
;.-_}_?,;'c wet.
22 — :é-?':c
23— 2% 7
24— | Tl 78
CA 5 38 [50/3"| === | —— | 12* | 25 SAND: dark gray; very dense; poorly
.| graded; medium Igra_lrna-_cl: subangular; wet; A
—4-28 — s~ Visible free oil glabules, —
27 — Eillé ?LkY: mot?e{ate yellowish brown;
ard; low plasticity; moist; trace wood ;
Bottom of boring @ 27.0
28 — fragments. / ft below ground surface.
Hater I::Iel ﬁm‘toring wel
- measured. on
28 constructed 7/14/98.




NO. MW-27
? PIEZOMETER / WELL INSTALLATION LOG
CLIENT PROJECT PROJECT NO.
Puget Sound Energy Tacoma FMGP 40788.141
PROJECT LOCATION COORDINATES TOP OF RISER ELEVATION (DATUM) DATE
Tacoma, Washington N 702,004 E 1,160,107 23.55'(mllw) 07/14/98
STRATUM MONITORED LOGGED BY
SAND (26.0'-23.5'); gravelly SAND (24.5'-18.0") T. Mathis
CHECKED BY APPROVED BY
S. Martin S. Martin
PROTECTIVE CASING:
Flush Mounted
/ —— GROUND _ELEVATION
Y ) (msl)
A A 25 = R
=L
1] g IYPE OF SFAL:
Concrete
8.5" ¥ LD. & TYPE OF RISER PIPE:
-, 4" diameter NSF Certified Sch. 40 PVC
= X v
6.5 ; fi—— IYPE OF SEAL:
. Ze% Bentonite chips
26.5 v_{A (4 .
27.0° o8 I
5 SCREEN OR OPENINGS SIZE:
4" diameter NSF Certified Sch. 40 PVC w/0.02"
[ slots
5.0 [=]
| =] %———— LYPE OF FILTER;
1 B Lonestar #2/12 washed silica sand
\
A , '::.g.‘. :‘
0.0 gm@%wpe OF SEAL;
i A
_{_1\ > N/A
DIAMETER:
12.75"

METHOD OF INSTALLATION:
Boring drilled to completion; set screen and riser pi

pe. Placed sandpack and seal. Placed bent

surace. Set flush-mount surface housing. Concrete surface seal placed to 0.! feet above ground surface.

onite chips to 2.0 feet below ground

REMARKS:

wWell developed by bailing with a 3.5-inch diameter bailer. Removed 55 gallons of water (approximately 5 casing volumes). B

pipe installed below screen.

-inch rise:




’ DEPTH IN FEET

WELL SCHEMATIC

Casing Elevation (ft.): 20.25
Casing Stickup (ft.): -0.4

MONITORING WELL MW-28

Blow Group
Count Samples Symbol

DESCRIPTION

Note: See Figure A-2 for explanation of symbols

Sheen Surface Elevation (ft.): 20.66
0 teel surface_ Mottled light gray and moderate yellowish brown
i monument with sandy silt with occasional debris (very stiff,
concrete moist) (fill)
R = NS 26
é — NS 38 Mottled light gray and moderate yellowish brown i
TE = sandy clay with occasional wood debris (very
== stiff, moist) (fill)
= = NS 18 Mottled dark gray and black gravelly coarse sand,
HES = with occasional brick and wood debris
H = (medium dense, moist) (fill)
= g NS 20
10— —] [=Bentonite seal e
FE = Mottled dark gray and black clayey coarse sand
=l = NS 26 with occasional brick and wood debris
=R= (medium dense, wet) (fill)
18 E ss 54 Black coarse sand with occasional brick and wood
— = debris, napthalene odor (dense, wet) (fill)
== NS 50/6"
= = Grades to dark yellowish brown/dark reddish
B B brown
== Ss 100/3" Black silty medium to coarse sand with occasional
1 = wood fragments (very dense, wet) (fill) (slight
— napthalene odor)
18 B Ss 100/3"
== SS 80/6" i 1 Grades to occasional brick fragments (fill)
2095 H NS 34 51 233
| é § NS 47 TIT Dark gray sandy silt with occasional decomposed
=1 wood debris and seashells (hard, wet) (DDU)
i =E= NS 28 X
== NS 61 g
25— I+~ 2-inch Schedule 40 Grades to occasional gravel
—| = PVC solid pipe
i=§= NS 39 y
v Y = Dark gray gravelly silt, occasional decomposed
18 B wood fragments and seashells (hard, wet)
1H B NS 55/6" S (DDU)
— = b o o Dark gray sandy fine to coarse gravel with
1H B O, O occasional decomposed wood debris (dense,
== NS 6ore" [y wet)
; Grades to trace silt
30—/.

Geo &p-Engmeers

LOG OF MONITORING WELL

FIGURE A-3

—10
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/ DEPTH IN FEET

MONITORING WELL MW-28

WELL SCHEMATIC (Continued)
DESCRIPTION
Blow Group
Sheen  Count Samples Symbol
30 T 0 9] 30
NS 52 e .
7 O4 O Grades to occasional seashells, trace silt
O
3 )]
NS 50/6" - : Mottled bluish gray and reddish brown gravelly
1 i : fine to medium sand with trace silt and
ot z occasional decomposed wood fragments (very
= NS 50/6" i : dense, wet) (ROD) i
= 50/6" : Mottled bluish gray silty fine to medium sand
a5l 5 5 with occasional decomposed wood fragments | 35
= NS 50/6" e (dense, wet)
THES %;’g!;cizgid”le 40 Dark brown peat i
. *| 0.010-nch slot width NS 34 Dark gray sandy silt and occasional decomposed |
Hel wood fragments (very stiff, wet)
1EH NS 60/6" | R B Dark gray silty fine sand with occasional i
1B decomposed wood fragments (very dense, wet)
40— |- 5 *1-#10/20 silica sand e e o - 40
=] | backfill %
1k:H NS 5516 Bl i
i i = Grades to moist
1 NS 756" CAR|::
3 A7) SM Mottled bluish gray and moderate yellowish
8 Base of well at 44.0 2% t?rown silty fine sand (very dense, dry) (DSU)
feet Boring completed at a depth of 44.0 feet on
Al 02/24/99. -
45 . 45
Ground water encountered at an approximate
| depth of 10.5 feet during drilling.
Vertical datum is MLLW.
50— —50
55— — 55
60— — 60

Note: See Figure A-2 for explanation of symbols

\§

LOG OF MONITORING WELL

Geo %‘; Engineers

FIGURE A-3
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MONITORING WELL MW-29

WELL SCHEMATIC
Casing Elevation (ft.): 21.41
Casing Stickup (ft.): -0.6 " i DESCRIPTION
Sheen  Count Samples Symbol Surface Elevation (ft.): 22.03
o= Steel surface, 7 /- SC Moderate yellowish brown clayey fine to coarse
£ o monument with A sand with trace wood fragments (medium
= concrete s dense, moist) (fill)
=15 B
18 = NS 25
== NS 16 Mottled dark gray and black silty fine to coarse
13 E sand with occasional brick fragments (medium
oo [ v . NS 24 dense, moist) (fill)
101 5 S Bentonite scal Grades to occasional wood fragments
== NS 100/3" [~ |.WOOD __ Wood, light yellow to reddish orange, not
15 B ¥ decayed, grades to wet
== NS 23 Mottled dark gray and black silty fine to coarse
= i - sand with occasional brick fragments (medium
18 B ss 16 dense, wet)
15483 H N Bluish gray silty medium sand (medium dense,
== sS 16 v wet) (DDU)
1H H H Grades to trace gravel
== NS 14 H
18 B /\ Dark gray silty fine sand with trace shells
15 E NS 29 }Y‘ il (medium dense, wet)
20— ﬁ @ Al Dark gray fine gravel with occasional medium
] A NS 51 H sand and a trace of silt (medium dense, wet)
4 I': | *1=12-inch Schedule 40 N\
-’ || PVC solid pipe NS 33 )
T = H . Brownish gray gravelly fine to coarse sand with
NS 35 trace wood (medium dense, wet)
NS 50/6" Dark gray silty fine to coarse sand with trace
wood (dense, wet) (ROD)
NS 55/6"
i Grades to occasional gravel
—-2-inch Schedule 40 NS 50/6" Brownish gray gravelly fine to coarse sand with
.| PVC screen, trace wood (dense, wet)
"+ 0.010-inch slot width NS 50/6"
| #10/20 silica sand NS 60/6" Bluish gray fine sand (dense, wet)
‘H| backfill
115 NS 80/6" Moderate yellowish brown silty fine sand (very
4 == Base of well at 33.0 dense, dry) (DSU)
| feet Boring completed at a depth of 33.0 feet on
02/25/99.
36— Ground water encountered at an approximate

depth of 12.0 feet during drilling.
Vertical datum is MLLW.

Note: See Figure A-2 for explanation of symbols

=

F

LOG OF MONITORING WELL

Geo %‘;Engineers

FIGURE A-4
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JDEPTH IN FEET

MONITORING WELL MW-30

WELL SCHEMATIC
Casing Elevation (ft.): 21.87

Casing Stickup (ft.): -0.4

0 teel surface
e monument with
== M8 concrete
18 B NS 74
ii=§= NS 50
18 5 NS 35
10~{ = =I-Bentonite seal NS 35
18 E NS 2
18 B NS 38
18 B ss 48 CA
1515 H
15 = SS 44
1H B SS 21  CA
4| |+}=}-2-inch Schedule 40 S8 50
20 | PVC solid pipe
MS 62 CA
18 SS 70
118 NS 77 CA|
1H
= NS 100
4| F}2-inch Schedule 40 NS 100
{1:H 1 PVCscreen,
= | 0.010-inch slot width NS 100 CA
30— | ' +#10/20 silica sand
15| backfill NS 100
2.~ -| Base of well at 31.0
=1 feet
36
40—

Bl

ow Group
Sheen  Count Samples Symbol

DESCRIPTION
Surface Elevation (ft.): 22.22

Note: See Figure A-2 for explanation of symbols

SP

g

Gray gravelly coarse to medium sand with trace
of silt (medium dense, moist) (fill)

Gray silty clay with occasional gravel, brick and
concrete (hard, moist) (fill)

Dark gray silty medium sand with occasional
gravel and brick (dense, wet) (fill)

Dark gray silty clay (hard, moist) (DDU)

Dark gray silty coarse sand with occasional gravel
(dense, wet) (DDU)

Dark gray silty clay with trace fine sand (hard,
wet) (DDU)

Gray silty fine sand with occasional gravel and
wood fragments (very dense, wet)

Gray medium to coarse sand with shell fragments
(very dense, wet) (ROD)

Light gray silty fine sand (very dense, dry) (DSU)

Boring completed at a depth of 32.0 feet on
02/24/99.

Ground water encountered at an approximate
depth of 12.0 feet during drilling.

Vertical datum is MLLW.

— 25

— 30

- 40

Geo%%Engineers

LOG OF MONITORING WELL

FIGURE A-5
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MONITORING WELL MW-31
WELL SCHEMATIC
Casing Elevation (ft.): 19.41
Casing Stickup (ft.): -0.57 DESCRIPTION
Blow Group
. Sheen Count Samples Symbol Surface Elevation (ft.): 19.98
i teel surface. RS0 [ Dark yellowish brown gravelly finc to coarse sand | ©
B monument with el with trace silt (medium dense, moist) (fill) L
concrete Letelely
i E = 177 | SM Moderate yellowish brown silty fine to medium
il — B I sand with occasional brick fragments (dense, |
=ik= R moist) (fill)
- g = NS 50/6" @ : —5
18 B i Grades to black with occasional gravel i
B o NS 54 CAL:f: 04 Stratified black and reddish brown gravelly coarse |
— = - : sand with occasional clinker and wood
145l = NS 50/3" s fragments (very dense, moist) (fill) 5
18 E e -
== 100/4" i) of 2 s
10985 B 7. {GW Black fine to coarse gravel with occasional wood 10
1H B P O 9 and brick fragments (very dense, wet) (fill) B
—E;I = 100/5" HS & ‘
4 — = i AV [
== 100/3* CAN d -
18 E MS 2 L
18 8 | Grades to dense j
= MS 40 B D4
I R — O O
MELEI=N= 6,9 15
[ = = SS 32 N o -
Z = ML Dark gray silt with a trace of wood fragments
T M ) ] s very stiff, wet) (DD A
Iy == SS 26 CA (very FERR)
o 15 /= L
=0 = NS 27 i
20 — = NS 32 B Dark gray silty fine sand (dense, wet) 20
1 § § NS Ak o B (3 Grades to occasional seashells (DDU) ;
fi=d= NS 17 ML Dark gray sandy silt with occasional seashells and
A9 (5] gravel (very stiff, wet) i
L = = NS 10 o5
= = Grades to very dense with occasional gravel
1H B NS 74
T g — Seashells grade out ;
== NS 44 Light gray gravelly medium sand with trace silt
— (very dense, wet)
1 = NS 50/6" i
= = f o Grades to trace silt
301 H H . — 30
=1 = . ! Sandy clay interbed
4 = NS 100/6 : Bluish gray fine to medium sand with trace L
= = seashells (very dense, wet)
== NS 100/6" ®l: I
1H B : Grades to light gray i
1B E NS 50/6" Hl: |
TRISES - 35
\ Note: See Figure A-2 for explanation of symbols
G %«/“E LOG OF MONITORING WELL
§\’i 8l FIGURE A-6




MONITORING WELL MW-31

WELL SCHEMATIC (Continued)
DESCRIPTION
Blow Group
. Sheen Count Samples Symbol
BTEHE NS | 7076° 35
i == NS 60/6" % 3
180 B3 Grades to brownish gray i
g g g—Benwnit& seal NS 50/6 N: -
é g NS 70/6™ M Light brown silty fine sand (very dense, wet) i
== : — 40
1H B NS 100/5" | 5
== NS 75/6" Hp o Mottled gray and green sandy fine gravel (very i
1H B o dense, wet) s
li=E= NS 70/6" ° 3
=f= °
== NS 100/6" R sw Bluish gray gravelly fine to coarse sand (very —48
4= = dense, wet) i
== NS 100/6" [ |
1 2-inch Schedule 40 . -
]
PVC solid pipe NS e
110 NS 50/6" M| Giad " i i
E s0- | E : rades to brownish-gray 50
w = " :
- 11 E NS 50/4 [} i
T —1. :
41| ‘IE—1-2-inch Schedule 40 " -
E}‘ ‘| PVC screen, He 3 K
- 11 1= .| 0.010-inch slot width i
= NS 50/6" Xl 1
= NS 70/6" ] B
1= NS 50/3" % §
1B 4 s NS 100/4" CAK I
— —;:lOéZrC[l[sﬂlca sand GP Dark gray fine gravel with occasional sand (very
4| LSk e dense, wet) (GOU) i
= N5 K
?asc of wellat 0.0 100/5" | GW Dark gray fine to coarse gravel with some sand i
o fect NS and trace silt (very dense, wet) B
i Boring completed at a depth of 61.5 feet on i
02/23/99.
= Ground water encountered at an approximate m
depth of 12.0 feet during drilling.
Vertical datum is MLLW. i
65— — 65
70— i
Note: See Figure A-2 for explanation of symbols

Geos§

G

LOG OF MONITORING WELL
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407219\WELLS\RD3MWSABC

1

Boring Log and Construction Data for
Monitoring Wells RD3-MWS5A, 6B, and 5C

Geologic Log Monitoring Well Design
N 702,055 Top of Casing in Feet (MLLW): 17.15 16.65 17.48
- E 1,160,456 5 5B 5A
£ o
= N Lab Water ; ;
.
%C Sample  (SPT) Tests Contents % < Z
©-= Mudline Elevation in Feet: —9.0 (MLLW)
0 — — -
Very soft, wet, black SILT with agbundant
7 organics, moderate shell fragments, and r 7
e hydrogen sulfide—like odor. - .
] S—1 1 - .
5 S-2 1 L |
7 &3 X 1 GS 90 [ — 7
"— N [~ = = | =T _:H—H =1
s Medium stiff, wet, black, sandy SILT with S—s X . - 4
10~ moderate shell fragments. - zz ;Z ]
o — s-5 X2 99 L _
Soft, wet, black, organic SILT with wood
7 fragments and creosote—like odor. r 7
i - X - | L i
15 = -
, : s-6 6 i )
- Loose to dense, wet, black, slightly silty, r &
_ very gravelly SAND to very sandy GRAVEL L | _
with strong creosote—like odor. S=7 27 —
20— S — —
4 S-8 X 30 L é;7 7 -
25+ - ~
— - —
7 S-9 X 35 33 7
30 - -
7 B 7
Loose, wet, gray, sity, medium to fine i i
7 SAND with slight creosote—like odor. r B
i S-10 5 5 L Z i
35 — -
- - = -
T Toose, wet, gray, medium To coorse SAND | s1y [s= I ]
40— with 3 inches of organic SILT interbeds. - -
1. Refer to Figure A—1 for explanation of descriptions [ 3 |
and symbols. ..

2. Soil descriptions and stratum lines are interpretive
and actual changes may be gradual. mmom

3. Ground water level, if indicated, is at time of drilling

(ATD) or for date specified. Level may vary with time. J-4072-18 7/97
4. Horizontal control based on NAD 83 (South Zone) darum .
using DGPS. Figure A-65 1/2



407219\WELLS\RDMW5ABCX

Boring Log and Construction Data for
Monitoring Wells RD3-MW5A, 5B, and 5C

Geologic Log Monitoring
Well Design
<3
g Sample N Lab
amp
Q. Tests
40— — -
S-11 Z‘ 10
1 S U - -
Very dense, wet, gray, slightly silty, sandy S-12 X 92/10
7] GRAVEL. B 7
7 Bottom of Boring at 46.3 Feet. r b
- Completed 7/17/97. - -
50 L -
. - 4
55+ - -
o L 4
= - 4

65— - —~
70 — .
75— - -
80 - -
L
| 7

1. Refer to Figure A—1 for explanation of descriptions

) WSER

. Soil descriptions and stratum lines are interpretive
and actual changes may be gradual. - o

3. Ground water level, if indicated, is at time of drilling J-4072-19 7/97
(ATD) or for date specified. Level may vary with time. Figure A-65 2/2



Black & Veatch TEST PIT NO.  TP-01
V LOG OFTEST PIT
SHEET 1 OF 1
CUENT PROJECT PROJECT NO.
City of Tacoma Gas Plant RI 40406.540
PROJECT LOCATION COORDINATES ELEVATION (DATUM) TOTAL DEPTH DATE
Tacoma, WA N 702302 E 1160285 12.0 (msl) 14,0 ft 12/20/95
SURFACE CONDITIONS INSPECTOR
Level gravel surface in SW comer of laydown yard T. Mathis
METHOD OF EXCAVATION
CAT 225 Trackhoe
CHECKED BY APPROVED BY
S. Martin A. Markos
PLAN VIEW SKETCH AND NORTH ARROW PROFILE VIEW SKETCH
I 10.0" |
10.0' i
l 14.0'
4.5
o - CLASSIFICATION AND DESCRIPTION OF MATERIAL
2 =
5“% EE STATION INTERVALS E
E E 1 2 3 < 5 6 7 8 9
l | ] ] 1 | I | l
Com - . " S
Tp_r_z 2 Sandy CLAY; moderate yellowish brown; stiff; low to medium plasticity; -
b~ om T moist; some wood, iron & brick fragments (fill). .
Poid ]
4 — -
8 - CLAY; bluish gray to gray green; stiff; highly plastic; moist; some fine sand; ||
- trace wood fragments (fill). -
Com 1 E
'rp—ip- 8 — =]
4 i E
10 = s
12 - 5
ik - Grading dark gray to black; some stratification (native material). [ 4
] Bottom of excavation @14ft, test pit backfilled with excavated soil. | 4
16 —
18 - —
20 - —
22 - —
24 —
1] l l l | | | l | | [=]
REMARKS:

CLAY © 14.0' IS VERY MOIST, BUT NO GROUNDWATER INFLOW OBSERVED.

SOME FLOW INTO PIT FROM WATER @ SURFACE TO 4.0'.




F\;/ Back & Veatch | 65 OF TEST PIT

TEST PIT NO. TP-02

UNABLE TO DIG PAST 14.0'. REACHED MAXIMUM EXTENSION OF TRACKHOE.

SHEET 1 OF 1
CUENT PROJECT PROJECT NO.
City of Tacoma Gas Plant Rl 40406.540
PROJECT LOCATION COORDINATES ELEVATION (DATUM) TOTAL DEPTH DATE
Tacoma, WA N 702298 E 1160255 14.0 (msl) 14.0 ft 12/19/95
SURFACE CONDITIONS INSPECTOR
Mounded dirt surface approx. 50 yds south of 509 construction T. Mathis
METHOD OF EXCAVATION
CAT 205 LC Trackhoe
CHECKED BY APPROVED BY
S. Martin A. Markos
PLAN VIEW SKETCH AND NORTH ARROW PROFILE VIEW SKETCH
| 10.0’ I
t 10.0' i
[ 14.0'
4,5
- - CLASSIFICATION AND DESCRIPTION OF MATERIAL
§§E ;E STATION INTERVALS E
2
£z | 8 1 2 3 4 5 6 7 8 9
e | | | frs | l l l
Fom 2 Clayey GRAVEL; moderate yellowish brown; medium dense; well graded; i
P—2-21 2 — fine to coarse grained; subrounded; moist; some iron—staining and -
Com ) _silt M"“_@‘S-_ A il
TP—2—4 a3 SAWDUST/WOOD CHIPS; dark brown; loose; moist; some sand & silt (fill). g
el Clayey SILT; blue gray to gray green; medium stiff; low plasticity; Iy
g 2 moist; trace fine sand and debris (bottles & old shoes) (fill). .
Com E B
e e i
14 23] =
10 - —]
o E Silty CLAY; dark brown to black; soft; moderate plasticity; moist. E
14 ]
g Bottom of excavation @14ft, test pit backfilled with excavated soil. Na
16 — —
18 - |
20 —
22 —
24 1] W
= z | l | | | | | ! —
REMARKS:




\ V4 SHEET 1 OF 1

CUENT PROECT PROJECT NO.

City of Tacoma Gas Plant RI 40406.540
PROJECT LOCATION COORDINATES ELEVATION (DATUM) TOTAL DEPTH DATE

Tacoma, WA N 702295 E 1160228 15.0 (msl) 13.0 ft 12/19/95
SURFACE CONDITIONS INSPECTOR

Mounded dirt surface approx. S0 yds south of 509 construction T. Mathis

METHOD OF EXCAVATION
CAT 205 LC Trackhoe

CHECKED BY APPROVED BY
S. Martin A. Markos
PLAN VIEW SKETCH AND NORTH ARROW }__ 45 _{ PROFILE VIEW SKETCH
=T I 10.0’ i
10.0 13.0'
- & CLASSIFICATION AND DESCRIPTION OF MATERIAL
2 s
s:g EE STATION INTERVALS E
E E 1 2 3 4 5 6 Z 8 9
| | 1 | | | ] | 1
Com - Sandy GRAVEL; dark gray to light gray; medium dense; well groded; B
TP—2-2 = '\ﬁnc to coarse grained; subrounded; moist; some clay and silt (fill). /" =
Corng 2 — —_——— — — — —_— _— — —_——_——_——_——_—.—— —
TP—2-4 - Clayey GRAVEL; moderate yellowish brown; medium dense; well graded; 1
ol fine to coarse grained; subrounded; moist; some medium sand (fill). R
4 — Grades dark brown to black; grading some concrete & brick. —
- Wi, iy | pi— —— P Tt e [ Vst a— i— s it | — o il -
= SAWDUST/WOOD CHIPS (flll). I
T e e S i i | s S S ot e T Tl 1
c 6 ] Clayey SILT; blue gray to gray green; medium stiff; low plasticity; e
Tgr_ng_ = moist; trace fine sand (fill). i
14 i < =
10 —]
12 - , =
- Grading wet ©13.0 1
14 i Bottom of excavation ©13ft, test pit backfilled with excavated soil. [ 1]
16 — =
18 - e
20 —
22 —
24 | | | | ! | | | i

REMARKS:




CLIENT PROJECT PROJECT NO.

City of Tacoma Gas Plant RI 40406.540
PROJECT LOCATION COORDINATES ELEVATION (DATUM) TOTAL DEPTH DATE

Tacoma, WA N 702240 E 1160306 14.0 (msl) 10.0 ft 12/19/395
SURFACE CONDITIONS INSPECTOR

Rough fill surface covered with blackberry bushes T. Mathis

METHOD OF EXCAVATION
CAT 205 LC Trackhoe

CHECKED BY APPROVED BY
S. Martin A. Markos
PLAN VIEW SKETCH AND NORTH ARROW | 4 50 __| PROFILE VIEW SKETCH
T f 10.0" I
10.0' 10.0

L = CLASSIFICATION AND DESCRIPTION OF MATERIAL

§§ é" STATION INTERVALS £
3g3 | &8 2

1 2 3 + 5 6 7 8 9

l | | l l l l | |
P—t=| 1 Gravelly SAND; dark brown; medium dense to loose; poorly it
02 5 graded; medium grained; subrounded; moist; some roots; 3
] trace debris (fill). =
2 —
P—4-| 3 ST S DS [ M T LT S S P ERE SRS —. -
04 g} SAND; reddish brown to black; medium dense; poorly graded; sl
E coarse grained; subrounded; moist; some rusted iron piping E
% = and ductwork (fill). 2l
5 — =
P-4-| g ] Y e e e g e e L 3
10 7 SILT; pale yellowish orange; medium stiff; low plasticity; i
2] moist; trace firebrick fragments (fill). "
7 pu— — — — — — — — — — — p—
- Slity SAND; dark brown to black; medium dense; poorly graded; |45
= fine grained; subrounded; moist; some wood piling fragments (fill). B
8 — .
g - ]
10 - Grading wet ©10.0° 4]
1 Bottom of excavation @10ft, test pit backfilled with excavated soil. jilesh
1 =
12 - -
= l ] | | l I ] ] l =

REMARKS:




=

DA Bk & Veatch | oG OF TEST PIT S, e
SHEET 1 OF 1
CUENT PROJECT PROVECT NO.
City of Tacoma Gas Plant RI 40406.540
PROJECT LOCATION COORDINATES ELEVATION (DATUM) TOTAL DEPTH DATE
Tacoma, WA N 702238 E 1160281 15.0 (msl) 10.0 ft 12/19/95
SURFACE CONDITIONS INSPECTOR
Level gravel surface in loaydown yard T. Mathis
METHOD OF EXCAVATION
CAT 205 LC Trackhoe
CHECKED BY APPROVED BY
S. Martin A. Markos
PLAN VIEW SKETCH AND NORTH ARROW PROFILE VIEW SKETCH
i 10.0" i
10.0 —i
[ 10.0°
4,5
- " CLASSIFICATION AND DESCRIPTION OF MATERIAL
2 =
g“g EE STATION INTERVALS E
)
“E & 1 2 3 4 5 6 7 8 9
] l l l | | l l l
Com = -\ Gravelly SA.ND; moderate yellowish brown; medium dense; poorly graded; = =|
Tp._g_. 17 coarse grained; subrounded; moist; some silt (fill). _/ —
02 - e e e e e e O e e, ot e R R o
N Sandy CLAY; dark brown; medium stiff; low plasticity; moist; trace wood .
2 — fragments (fill). —
) . o T N TR [T T, ST - S P
Corng - Silty SAND; pale orangish yellow to moderate yellowish brown; medium 1
TP-5-| 3 ] dense; poorly graded; fine grained; subrounded; moist; some e
04 = firebrick & metal fragments (fill). E=
% = T e B 7o =, T e =]
¥ /A A B
5 — | Clayey SILT; black to dark 1\ [T\ —
4 | brown; soft; moderate plasticity; | /)| LN .
i some wood fragments; moist; [ VI LIV =
6 — w/ some black oily material, | L] -
] | mothbali—iike odor (fill). L | &
Com N ||| L] -
TP—-g-' 7 — L) L [~
" B L] LIl | =
s 3 N LI | Weod prer deck &
2 | Wood piiings‘/ | /_ SEEETEE -~
9 I | [1]1 3 A
o5 [ il | : —
4 il ilf : -
10 — ;' M [ .le | _:
i N \ZJ =
i < Grading wet @11.0° V\AfJ AN | ]
1 Bottom of excavation @11ft, test pit backfilled with excavated soil. | ]
12 - —
= | | | | | | ] | l =

REMARKS:




TEST PIT NO. TP-06

Black & Veatch
LOG OF TEST PIT SHEET 1 OF 1

CUENT PROJECT . PROVECT NO.
City of Tacoma Gas Plant RI 40406.530
PROJECT LOCATION COORDINATES ELEVATION (DATUM) TOTAL DEPTH DATE
Tacoma, WA N 702236 E 1160251 15.0 (msl) 12.0 ft 12/19/95
SURFACE CONDITIONS INSPECTOR
T. Mathis

METHOD OF EXCAVATION
CAT 205 LC Trackhoe

CHECKED BY APPROVED BY
S. Martin A. Markos
PLAN VIEW SKETCH AND NORTH ARROW PROFILE VIEW SKETCH
I 10.0° =
I 10.0' i
[ 12.0’
4.5'
= - CLASSIFICATION AND DESCRIPTION OF MATERIAL
555 EE STATION INTERVALS E
E g 1 2 3 4 5 6 7 8 9
| | | | | | | | |
Com T Sandy GRAVEL; moderate yellowish brown; medium dense; well graded; ]
TP--g- 1= \_ fine to coarse grained; subrounded; moist (fill). _/___'
02 - Clayey GRAVEL; black to dark brown; medium dense; well graded; -
2 - fine to coarse gralned; subrounded; molst (flll). ™
B Silty SAND; pale orangish yellow; loose; poorly graded; fine F=2)
Corng 3 s grained; subrounded; moist; some firebrick & clinker (fill). ]
TP— - A -
04 il —
s - - — — - — — — — — — — — — — —
i Clayey SAND; dark brown to black; medium dense; poorly graded; il
5 E fine grained; moist; some wood & brick fragments; trace clinker (fill). E
g J — e e S e s ] e e N &
1 BARK; dark brown to black; soft; moist; some silt and i
= fine sand (fill). i
7 B Clayey SILT; blue gray to gray green; stiff, low plasticity, 4
= moist; trace fine sand (fill). [l
27 B
Com _- IE
ame | s 3 I
12 . -
10 - -
1 - B
v Grading wet ©12.0’ i
2 P Bottom of excavation @12ft, test pit backfilled with excavated soil. &
o] | | ] | ] l | | 1
REMARKS:

ENCOUNTERED WOOD DECKING @ 12.0' @ BOTTOM OF HOLE.




TEST PIT NO. TP-07

B Black & Veatch
\/ LOG OF TEST PIT SHEET 1 OF 1

CUENT PROJECT PROJECT NO.

City of Tacoma Gas Plant RI 40406.540
PROJECT LOCATION COORDINATES ELEVATION (DATUM) TOTAL DEPTH DATE

Tacoma, WA N 702149 E 1160334 14.0 (msl) 9.0 ft 12/19/95
SURFACE CONDITIONS INSPECTOR

Flat grassy surface on edge of laydown yard 7. Mathis

METHOD OF EXCAVATION
CAT 205 LC Trackhoe

CHECKED BY APPROVED BY
S. Martin A. Markos
PLAN VIEW SKETCH AND NORTH ARROW PROFILE VIEW SKETCH

I 10.0" i

o} 0"

9.0’
4.5
= 5 CLASSIFICATION AND DESCRIPTION OF MATERIAL
2 =
g R STATION INTERVALS £
g3 | 3¢ :
1 2 3 4 5 6 7 8 9
l | l l l l l l ]
Com 7 Sandy GRAVEL; moderate yellowish brown; medium dense; poorly graded; B
Tp_g_ T fine grained; rounded; moist; some wire & wood fragments (ﬁll{. '__1
02 1] " 7 Clayey SILT; bluish gray to gray green; stiff, low plasticity, i
= moist; some fine sand. e
o 152 Silty SAND; dark brown to black;— —— w
T'P—?-— i mesilur;j der;ae. \;al{lj.grud_e{i. fias to cogrs: I?rClcyey SAND; moderate” yellowish| | |
04 3 grained; subrounded; moist; someé wood; trace clinker ~_“prown: stif: moderate —1
= . plosticity; moist; .7
] ~~_ some brick ]
4 — S — — ——— — — et fragment —
] Clayey SAND; moderate yellowish brown; medium dense; poorly graded; i 3]
] fine grained; subrounded; moist; some wood & brick fragments (fill). .
5 — ==
E T ESE e E
6 Siity SAND; dark brown to —— — =
= black; madium dense; poorly graded; fine = — —
Com - ] S qr qined subrounded; moist; some wood & brick fragments (ﬂ[i T e | ]
o e —_ :
s 7 Clayey SILT; bluish gray to gray green; ™— — ___ E
8 — stiff; low plasticity, moist; trace fine sand (fill). _— - 22
g 3 Grading wet ©9.0' | ]
N Bottom of excavation ©9.0ft, test pit backfilled with excavated soll. _‘|
10 E
11 - — ]
12 1 | ! 1 | | | l | e
REMARKS:

SLIGHT SHEEN ON GROUNDWATER IN TEST PIT




TEST PIT NO. TP-08

B Black & Veatch
\ V4 LOG OF TEST PIT SHEET 1 OF 1

CUENT PROJECT PROJECT NO.

City of Tacoma Gas Plant RI 40406.540
PROJECT LOCATION COORDINATES ELEVATION (DATUM) TOTAL DEPTH DATE

Tacoma, WA N 702144 E 1160307 15.0 (msl) 9.0 ft 12/19/95
SURFACE CONDITIONS INSPECTOR

Level gravel surface in loydown yard T. Mathis

METHOD OF EXCAVATION
CAT 205 LC Trackhoe

CHECKED BY APPROVED BY
S. Martin A. Markos
PLAN VIEW SKETCH AND NORTH ARROW PROFILE VIEW SKETCH
k 10.0° i
' 10.0’ i
[ 9.0’
4.5'
£ = CLASSIFICATION AND DESCRIPTION OF MATERIAL
- 4 =
5“% EB STATION INTERVALS E
E é 1 2 3 4 5 6 7 8 9
] l l l | l l l
Com . Sandy GRAVEL; moderate yellowish brown; medium dense; poorly graded; 4
FReB=] |1 = ~_ fine_grained; subrounded; moist (fill). _~ \ TClayey SILT, bluish gray to gray] 4
02 =] i green; stiff; low plasticity[—
5 — _moist (fill). {[_]
- Silty SAND; dark brown to moderate yellowish brown; medium 7]
Ciim =] dense; well graded; fine to coarse groined; subrounded; moist; ]
P-8-| 3 4 some brick & wood fragments (fill). ||
04 _ e L+l L bl = o S P e SR CR S S e S ]
4 = Clayey SAND; bluish gray to gray ]
il medlum dense; fine grained; A AANAA 4
& subrounded; moist; some fire— | — ~ —
5 -] | brick & wood fragments (fin) f ,'ﬁ\.ll \ [N\ |7
— 1 | —
i1 | |
g - _____‘.\f-______ \l R — =
4 |Silty SAND; dark brown to il | \ 1k y
Cis 7] |black; medium dense; poorly | | || Wood piiings-/ i [Wood pler decking w
Tp_g_ 7 — graded; fine grained; sub-— d l‘ “] | 7 |
09 - ounded; moist; some wood (11 i .i I 3
& agments; black staining (fill). fil ! M i 3
B — J .:- ] -_—_
i N =/ L
- Grading wet ©9.0' -
1 Bottom of excavation ©9.0ft, test pit backfilled with excavated soil. =
10 — -
1 - s
12 - =1
=i | l l | | l | l I =

REMARKS:




TEST PIT NO. TP-09

Black & Veatch LOG OF TEST PIT SHEET 1 OF 1

CUENT PROJECT ) PROJECT NQ.

City of Tacoma Gas Plant RI 40406.540
PROJECT LOCATION COORDINATES ELEVATION (DATUM) TOTAL DEPTH DATE

Tacoma, WA N 702146 E 1160290 16.0 (msl) 12.0 ft 12/20/95
SURFACE CONDITIONS INSPECTOR

Level gravel surface in laydown yard T. Mathis

METHOD OF EXCAVATION
CAT 205 LC Trackhoe

CHECKED BY APPROVED BY
S. Martin A. Markos
PLAN VIEW SKETCH AND NORTH ARROW PROFILE VIEW SKETCH

/\ | 10‘0l i
) T

"\

. - CLASSIFICATION AND DESCRIPTION OF MATERIAL
= =
5"% EE STATION INTERVALS E
E E 1 2 3 4 5 6 7 8 9
l | ] | | | | [ |
Cori N Sandy GRAVEL; moderate yellowish brown; medium dense; poorly graded; .
Tp_g_ jit fine grained; subrounded; moist (fill). =
02 ! B Clayey SILT; blulsh gray to gray green; stiff; slightly plastic; B
=] moist; some firebrick, brick & wood fragments (fill). (-
2 — ==
Comp B L]
TP—-§- 1 ]
04 3 - Sl ooPLEs WA RELELF| PO P g — ]
4 | WOOD FRAGMENTS & BARK; dark brown to black; soft; moist; some sandy silt, wire & brick (fill). g
& o Silty SAND; moderate yellowish brown to dark brown; medium dense; i ]
. well graded; fine to coarse grained; subrounded; moist (fill). &
5 — =
6 — -
Com . L
P-6-| 7 7] i
12 - e
°7 B
B WOOD FRAGMENTS & BARK; dark brown to black; soft; moist; sheen & mothball =4
=] smell; some sandy silt (fill). ™1
10 &
1 =
12 ] Bottom of excavation @12.0ft, test pit backfilled with excavated soil. =45
= I I I I I I I I I
REMARKS:

SOME SHEEN ON GROUNDWATER © BOTTOM OF PIT; MOTHBALL—LIKE SMELL @ 4.0".




=

Back & Veatch | oG OF TEST PIT WS TR TP
V SHEET 1 OF 1
CUENT PROJECT ] PROJECT NO.
City of Tacoma Gas Plant RI 40406.530
PROJECT LOCATION COORDINATES ELEVATION (DATUM) TOTAL DEPTH DATE
Tacoma, WA N 702092 E 1160160 19.0 (msi) 10.0 ft 9/27/95
SURFACE CONDITIONS INSPECTOR
Gravel embankment NW corner |-705 & "A”" street T. Mathis
METHOD OF EXCAVATION
CAT 255 Trackhoe
CHECKED BY APPROVED BY
S. Martin A. Markos
PLAN VIEW SKETCH AND NORTH ARROW PROFILE VIEW SKETCH
i 9.5' {
f 9.5' i
I 10.0'
5.5'
I 7.5'-~ i
b= " CLASSIFICATION AND DESCRIPTION OF MATERIAL
sig EE STATION INTERVALS E
E E 1 2 3 4 5 6 7 8 9
| | | | | l 1 | |
§ GRAVEL; dark yellowish brown; medium dense; well graded; fine to coarse grained; L]
2 subrounded; moist; w/ some rubble and debris (bricks, wood, plastic) (fill). K
2 E
3 —_——_———_——— — — —
Grab ] GRAVEL; dork groy; medium dense; well graded; fine to coarse grained; some k]
1 43 sand, silt; moist; some rubble and debris (bricks, wood, plastic) (fill). .
5 3 e = L Y e A e WA fua L E
Grab = GRAVEL; dark gray; black oily staining; medium dense; poorly graded; -
2 - fine grained; subrounded; moist; some saond and silt; 5
€ trace clay (fill). —
E Siity GRAVEL; dark gray, black olly stalning and black tar—like material; 1981
7 ] medlum dense; well graded; fine to coarse grained; moist; some clay, =
— brick & wood; trace sand (fill). =
8 -] —
9 - g
Grab =] sl
3 i 4
s o Bottom of excavation @10ft, test pit backfilled with excavated soil. =
1 ™
12 —
=] | l l | | ] l | ] ]
REMARKS:

WATER ENCOUNTERED @ 9.5'




F\;/ Black & Veatch LOG-OF TEST PIT TEST PIT NO.  TP-11

SHEET 1 OF 1
CLENT PROJECT PROJECT NO.
City of Tacoma Gas Plant RI 40406.530
PROJECT LOCATION COORDINATES ELEVATION (DATUM) TOTAL DEPTH DATE
Tacoma, WA N 702051 E 1160137 20.0 (masl) 8.0 ft 9/27/95
SURFACE CONDITIONS INSPECTOR
Gravel embankment NW corner |—=705 & "A”" strest T. Mathis
METHOD OF EXCAVATION
CAT 225 Trackhoe
CHECKED BY APPROVED BY
S. Martin A. Markos
PLAN VIEW SKETCH AND NORTH ARROW PROFILE VIEW SKETCH

f 9.5' {
= - CLASSIFICATION AND DESCRIPTION OF MATERIAL
= =
5:% EE STATION INTERVALS E
£ Q 1.5 3 4.5 6 7.5 9 10.5 12.0 13.5
l | [ | l l l l I
i GRAVEL; moderate yellowish brown; medium dense; well graded; fine to L]
g o E:oo)rse grained; subrounded; moist; some sand, silt and bricks; trace wood 8
e fill). —
2 - =
Grab = e et ey Dame e g e L b e o 5]
1 . 4
3 grading gray. ]
& - S
- GRAVEL; dark gruy —_— .
a —— black oily staining and bluck R =2 fi—=
& i ~—— taor-like moterial; medium dense; — - —— -
Grab - ~——fine to coarse gralned; subrounded; molst; .
2 = — ~—some sand and silt (fill). =l
6 — — -
1l Siity GRAVEL; dark gray; black olly staining; medium —— [y
= dense; flne gralned subrounded; moist; some sand and i
7 wood fragments (fill). —
Grab A [
3 " ]
8 — —
1 Bottom of excavation @8ft, test pit backfilled with excavated soil. 1
9 -
10 —
11 - —
12 7 | ! 1 ! I ! | 1 l et
REMARKS:

WATER NOT ENCOUNTERED




TEST PIT NO. TP-12

B Black & Veatch
\/ LOG OF TEST PIT SHEET 1 OF 1

CUENT PROJECT ‘ PROJECT NO.

City of Tacoma Gas Plant RI 40406.530
PROJECT LOCATION COORDINATES ELEVATION (DATUM) TOTAL DEPTH DATE

Tacoma, WA N 701993 E 1160113 18.0 (msl) 9.0 ft 9/27/95
SURFACE CONDITIONS INSPECTOR

Gravel embankment NW corner |1=705 & "A" street T. Mathis

METHOD OF EXCAVATION
CAT 225 Trackhoe

CHECKED BY APPROVED BY
S. Martin A. Markos
PLAN VIEW SKETCH AND NORTH ARROW PROFILE VIEW SKETCH

/\/\ i

: 6.0 |

- - CLASSIFICATION AND DESCRIPTION OF MATERIAL
z 3
g‘g EE STATION INTERVALS E
E E 1 2 3 4 5 6 7 8 9
L | | | | | | | |
1 -4 —
2 — GRAVEL; moderate yellowish brown; medium dense; well graded; fine to coarse En
Grab E grained; subrounded; molst; some sand and silt; trace bricks, wood E
1 5 and concrete (flll). =t
3 - —
4 o T — e B
= GRAVEL; dark gray; black oily staining & black tar—like material;  —— — oah)
- medium dense; fine to coarse grained; subrounded; moist; some sand and 7
5 silt; trace bricks & concrete (fill). B
Grab 7 imin
2 o — g S~ ]
P o '-""‘-n-. —_— h—_—
7 S e 1580
- Silty GRAVEL; dark gray; black oily staining; medium dense; .
] poorly graded; fine grained; subrounded; moist; some clay, FEs
8 — trace medium sand (fill). L]
Grab i =5
3 1 g
9 = -
1] Bottom of excavation @39ft, test pit backfilled with excavated soll. )
10 —
11 —
= -
12 ! | ] | | l | | ! =
REMARKS:

WATER ENCOUNTERED @8.5'




R/

Black & Veatch LOG OF TEST PIT TEST PIT

NO. TP-13

SHEET 1 OF 1

CUENT PROJECT ] PROECT NO.
City of Tacoma Gas Plant Rl 40406.530
PROJECT LOCATION COORDINATES ELEVATION (DATUN] TOTAL DEPTH DATE
Tacoma, WA N 701829 E 1160325 22.0 (msl) 11.0 ft 9/29/95
SURFACE COMNDITIONS INSPECTOR
Grassy S. Martin
METHOD OF EXMCAVATION
CAT 2235 Trackhoe
CHECKED BY APPROVED BY
T. Mathis A. Markos

PLAN MEW SKETCH AND NORTH ARROW

PROFILE VIEW SKETCH

Railroad

f 11.0"

/ 11.0°

I""‘"'-- -
Q
1

——=r—

CLASSIFICATION AND DESCRIPTION OF MATERIAL

2 =
gig It STATION INTERVALS =
£2 | §F 3
e 1 2 3 4
] ] | I | | | |
§ Sity GRAVEL; brown; well graded; rounded to subrounded; moist; w/ some 2=
T metal debris, brick, ond sand. i
sgo1 | 2 ] =
02-03 & ]
3 = —_—
4 - Increcsing debris @4'— debris includes coal, asphalt, brick, bark, ]
- metal, and rock (grantte). 7
5 — —
6 =
SB02 = L]
06—-07 d 8
7] ]
8 - —
g 2 I e v s i e e _ &
1 SAND; light brown to light gray; poorly graded; medium grained; 5
] moist; w/ some silt and trace rounded gravels. ]
10l s == s, i = — =
3 Sondy SILT; light brown to light gray; nonplastic; maist. [
1 B
~] Bottom of excavation @11ft, groundwater not encountered test pit backfiled with excavated soil. b
12 ]




Q/ Black & Veatch | G OF TEST PIT Pt i e

CUENT PROJECT . PROJECT NO.

City of Tacoma Gas Plant RI 40406.530
PROJECT LOCATION COORDINATES ELEVATION (DATUM) TOTAL DEPTH DATE

Tacoma, WA N 701829 E 1160325 22.0 (msl) 12.0 ft 9/29/95
SURFACE CONDITIONS INSPECTOR

Grassy S. Martin

METHOD OF EXCAVATION
CAT 225 Trackhoe

CHECKED BY APPROVED BY
T. Mathis A. Markos
PLAN VIEW SKETCH AND NORTH ARROW PROFILE VIEW SKETCH
L 1 1 1 1 1 ] | 1 1 1
e | 9.0’ =t
| 9.0' | Rallroad _—
| , 12.0'
4.5
= - CLASSIFICATION AND DESCRIPTION OF MATERIAL
325 EE STATION INTERVALS
E Q 1 2 3 4+ 2] 6 7 8 9
| | l | | l | l
P15—| ¢ J RUBBLE /DEBRIS and sandy GRAVEL: brown; well groded; rounded to 5]
02-03 . subrounded; 1/4" to boulder size; moist; w/ some silt (debris consisted ]
i of concrete, metal, and brick) (fill). ]
2 — |
s e el e e B e e R e e = E
= DEBRIS/RUBBLE and silty GRAVEL; gray to brown; well graded; rounded: -
- with some cemented sand (fill). .
P15— | 5 7] =
05-06 =] ==
6 =
" E
8 =
g —-1 —_— — — — — — — — — — — —
- Silty SAND; dusky yellow; poorly graded; fine to medium grained; 3]
] rounded; moist; Interbedded w/ clayey silt to sandy silt; 9
TP15— | 10 — gray to orangish—brown; low plasticity; moist. —t
10-11 ] 1
1 - =]
- -
12 : : : -
41 Bottom of excavation ©@12ft, encountered groundwater @12.0° test pit backfilled with axccvlutsd soil. | 1
= l | | | | | | |
REMARKS:

SOIL SAMPLE COMPOSITED FROM 2—4FT AND 9—11FT FROM TRACKHOE




TEST PIT NO. TP-16

B Black & Veatch
\/ LOG OF TEST PIT SHEET 1 OF |

CLIENT PROJECT . PROJECT NO.

City of Tacoma Gas Plant RI 40406.540
PROJECT LOCATION COORDINATES ELEVATION (DATUM) TOTAL DEPTH DATE

Tacoma, WA N 701898 E 1160021 22.0 (msl) 10.0 ft 12/20/95
SURFACE CONDITIONS INSPECTOR

Barked & landscaped area under |—705 overpass. T. Mathis

METHOD OF EXCAVATION
CAT 205 LC Trackhoe

CHECKED BY APPROVED BY
S. Martin A. Markos
PLAN VIEW SKETCH AND NORTH ARROW PROFILE VIEW SKETCH
E 10.0" I
10,0+ 5

\ 10.0'

- - CLASSIFICATION AND DESCRIPTION OF MATERIAL
z =
s‘g EE STATION INTERVALS E
i
E a 1 2 3 4 5 6 7 8 9
] | ] ] | | | | |
Com & Silty SAND; moderate yellowish brown; loose; well graded; fine to 1
TP—-16— ~ coarse grained; subrounded; moist; some bark & plant roots (fill). [l
02 1 — |
- T 7 siity CLAY; moderate bluish gray w/ rust colored mottiing; hard; moist; ]
, 2 = some flne sand; olly stalning on fractures In clay, strong mothball—like odor. 1
om 1 ]
o —
04 3 - L]
4 - Sandy GRAVEL; bluish gray to dark gray; well graded; fine to coarse L]
. grained; rounded; moist; some silt; trace oily staining on gravel i
7] clasts; moderate mothball—-like odor. ]
S5+ —
6 — -
Com ] =
TP—-PS-# 7 = 4
10 — B
a — p—1
= -
9 - —
Y Grading wet ©10.0°; mothball—like odor increases =5
7 Bottom of excavation ©@10.0ft, test pit backfilled with excavated soll. i
11 - =
12 I | | | | l | | ! =
REMARKS:

OILY SHEEN/PRODUCT FLOATING ON GROUNDWATER IN PIT. STRONG MOTHBALL-LIKE ODOR FROM 2'-10".




TEST PIT NO. TP-17

B Black & Veatch
V LOG OF TEST PIT SHEET 1 OF ¥4

CUENT PROECT _ PROJECT NO.

City of Tacoma Gas Plant RI 40406.540
PROJECT LOCATION COORDINATES ELEVATION (DATUM) TOTAL DEPTH DATE

Tacoma, WA N 701940 E 1159960 42,0 (msl) 12.0 ft 12/20/95
SURFACE CONDITIONS INSPECTOR

Barked & landscaped area @ NW comer of |I-705 of S "a" st. T. Mathis

METHOO OF EXCAVATION
CAT 205 LC Trackhoe

CHECKED BY APPROVED BY
S. Martin A. Markos
PLAN VIEW SKETCH AND NORTH ARROW | __ 45 | PROFILE VIEW SKETCH
= I 10.0’ I
10.0l 12'0'
- - CLASSIFICATION AND DESCRIPTION OF MATERIAL
;Eg EE STATION INTERVALS E
E E 1 2 3 4 5 6 7 8 9
l ] I l | | l l |
No 1 Sandy CLAY; moderate brown; stiff; low plasticity; moist; ks
hnalytica 3 some brick fragments and cobbles (fill). i
samples i i
collected| 2 ]
3 RS gttt gt -
2 Silty CLAY; mottled orange red & light gray; stiff; low B
G plasticity; moist; some brick fragments & roots (fill). -
5 - . T
e 4" electrical condult s
6 - ]
7 —
8 - ]
- -1
o m
9 — ==
] =
10 - —]
1 = B
12 - : . "
1 Bottom of excavation @12ft, test pit backfilled with excavated soil. 3
= | l ] | | | ] | | =]




SHEET 1 OF 1

&
UBlack & Veatch LOG OF TEST PIT TEST PIT NO. DA1-1

CLIENT PROJECT PROJECT NO.
City of Tacoma Tacoma Coal Gasification Site 40406
ECT LOCATION COORDINATES ELEVATION (DATUM) TOTAL DEPTH DATE
acoma, WA N11701717 ; E1160065 24.59 FT (Tacoma) 5.0 FT 10/19/93
SURFACE CONDITIONS INSPECTOR
Asphalt Pavement M. D'Andrea
METHOD OF EXCAVATION
Backhoe
CHECKED BY APPROVED BY
M. D'Andrea B. Bailey
PLAN VIEW SKETCH AND NORTH ARROW PROFILE VIEW SKETCH
o 6' — 3’ —f
le ) |
T = g |
, T 1’
DRAINAGE 5
PIPE
\_. —_ i 5
1 N
SIDEWALK %
- - CLASSIFICATION AND DESCRIPTION OF MATERIAL
a2l EE STATION INTERVALS &
782 | & &
a 0+01 0+02 0+03 0+04 0+05 0+06 0+07 0+08 0+09
] ] 1 | | | | 1
- ASPHALT PAVEMENT .
. ONIT D —
1 1 |
] "‘N ' ]
5 0.5'DIA. PLASTIC DRAIN PIPE, | T
- BACKFILLED WITH PEA GRAVEL,| -
- grades grey, with some cobbles, GEOTEXTILE WRAPPED.
Il 3 4 brick grades out. —
DA1-§& - 5
4 ]
5 |
6 - |
4 = UNIT 1: SAND; brown; poorly graded; medium to coarse grained; moist; B
- with some gravels; trace silt, cobbles, and brick. ]
8 - —
. —
10 - -
1 5 -
12 — ] 1 1 | 1 1 | | | —
REMARKS:

Oil-like odors 1—-3'. Excavation dry. Drainage pipe broken and clogged with soil material. Soil sample DA1-1

collected at base of drainage pipe at approximately 3 feet.




ey
Black & Veatch TEST PIT NO. DA1-2
E LOG OF TEST PIT et 1 or s

CLENT PROJECT PROJECT NO.
City of Tacoma Tacoma Coal Gasification Site 40406
JECT LOCATION COORDINATES ELEVATION (DATUM) TOTAL DEPTH DATE
.acoma, WA N10701751 ; E1160040 24.29 FT (Tacoma) 40 FT 10/19/93
SURFACE CONDITIONS INSPECTOR
Asphalt Pavement M. D’Andrea
METHOD OF EXCAVATION
Backhoe
CHECKED BY APPROVED BY
M. D’'Andrea B. Bailey
PLAN VIEW SKETCH AND NORTH ARRQW PROFILE VIEW SKETCH
SIDEWALK _ . , .
1.0° __F_/-DRAINAGE I~ 6.5 -
— PIPE
| T
4’ .4'
s ==
o . CLASSIFICATION AND DESCRIPTION OF MATERIAL
gﬁg ;EE STATION INTERVALS E
p=}
gz E 0+01 0+02 0+03 0+04 0+05 0+06 0+07 0+08 0+09
| | ] | | | | ]
] _ASPHALT PAVEMENT ] i
- SAND; brown; poorly graded; medium to coarse —
1 - grained; moist; some gravels; trace silt and cobbles. -
S -
] 0.5'DIA. PLASTIC [
DA1-2| 3 DRAINAGE PIPE, —
g grades grey; some cobbles. BACKFILLED WITH | 1
. PEA GRAVEL, N
4 — GEOTEXTILE —
. WRAPPED. ]
5 E
6 - ]
7 |
] ]
8 —
9 - ]
E
" -
12 — | 1 | 1 | 1 | | | ]

REMARKS:  bjl—like odors 1.5—3 feet. Excavation dry. Soil sample DA1—-2 collected from base of drainage pipe at

approximantely 3 feet.




e
m*"ad‘ & Veatch | 6G OF TEST PIT ;Ei;"'ﬂ N(;' 1”‘“‘3

CLIENT PROJECT PROJECT NO.
City of Tacoma Tacoma Coal Gasification Site 40406
! JECT LOCATION COORDINATES ELEVATION (DATUM) TOTAL DEPTH DATE
acoma, WA : ' N9701773 ; E1160074 20.91 FT (Tacoma) 4.0 FT 10/19/93
SURFACE CONDITIONS INSPECTOR
Asphalt Pavement M. D'Andrea
METHOD OF EXCAVATION
Backhoe
CHECKED BY APPROVED BY
M. D’Andrea B. Bailey
PLAN VIEW SKETCH AND NORTH ARROW PROFILE VIEW SKETCH
- g ~
DRAINAGE T P &
PIPE
4 T
TN A ¢
1 —
SIDEWALK / _L
- - CLASSIFICATION AND DESCRIPTION OF MATERIAL
%5 g EE STATION INTERVALS §
3le
Ez e 0+01 0+02 0+03 0+04 0+05 0+06 0+07 0+08 0+09
] ] | | 1 | ]
ASPHALT PAVEMENT, ] f
SAND; brown; poorly <?rqded; medium to coarse grained; moist;
1 with some gravels and cobbles: trace silt and brick.
Silty SAND; grey; poorly graded; fine to medium grained;
5 dry; with some gravels and trace cobbles.
3 black stained cobbles.
Q, (SEEP) Q Q
DA1-3| 4
5 0.5'DIA. PLASTIC DRAIN PIPE,
BACKFILLED WITH PEA GRAVEL
g GEOTEXTILE WRAPPED.

©

~
lllllllllIIIlllllLJllLllIIllllllllllllllllllllll

1

NN AARAAAARAARANANNNNN

12 1 1 Nl 1 | L ] L |

Oil stained cobbles and odors 2.8—4.0 feet. Drainage pipe located along northwest edge of sidewalk.
Soil sample DA1-3 collected at base of excavation northwest of drainage pipe.

REMARKS:




[
EB'““ & Veatch | oG OF TEST PIT ;E?ETP”1 ”(;’F' f“““

CLIENT PROJECT PROJECT NO.
City of Tacoma Tacoma Coal Gasification Site 40406
“JECT LOCATION COORDINATES ELEVATION (DATUM) TOTAL DEPTH DATE
~_acoma, WA N8701830 ; E1160091 18.55 FT (Tacoma) 45 FT 10/19/93
SURFACE CONDITIONS INSPECTOR
Asphalt Pavement M. D'Andrea
METHOD OF EXCAVATION
Backhoe
CHECKED BY APPROVED BY
M. D'Andrea B. Bailey
PLAN VIEW SKETCH AND NORTH ARROW PROFILE VIEW SKETCH
- o .
DRAINAGE T ‘
PIPE P ¢ —
\ ¢ T
4 R 45
1 1
SIDEWALK /
o | » CLASSIFICATION AND DESCRIPTION OF MATERIAL
%ig EE STATION INTERVALS S
=
gz E 0+01 0+02 0+03 0+04 0+05 0+06 0+07 0+08 0+09
| 1 | | i | | |
] ASPHALT PAVEMENT _ .
— SAND; brown; poorly graded; fine grained; moist; —
7 3 with trace silt and gravel. -
- grades grey; with trace cobbles. |
ol Cobbly SAND; brown; well graded; fine to coarse grained; K
] moist; with some silt and gravels. B
3 — L
4 (SEEP) ]
oat—4| ¢ Q. grades grey and wet. Q. K
5 0.5'DIA. PLASTIC DRAIN PIPE,\ |—
. BACKFILLED WITH PEA GRAVEL T
4 GEOTEXTILE WRAPPED. 4
6 — -
7 4 —~
8 —
9 - E
-
"3 -
12 1 L l 1 | | | | | ]
REMARKS:

Odor similar to DA1-5 and DA1—-6. Black seeps from northwest wall of excavation. Sheen on groundwater.

Soil sample DA1—4 collected at 4.3 feet, one foot west of drainage pipe.




) (-
ﬂ“‘““ & Veatch | 656G OF TEST PIT ;EfETETP': N;’F' 10‘“”5

CLIENT PROJECT PROJECT NO.
City of Tacoma Tacoma Coal Gasification Site 40406
JECT LOCATION COORDINATES ELEVATION (DATUM) TOTAL DEPTH DATE
acoma, WA N6701917 ; E1160122 16.65 FT (Tacoma) 40 FT 10/18/93
SURFACE CONDITIONS INSPECTOR
Asphalt Pavement M. D'Andrea
METHOD OF EXCAVATION
Backhoe
CHECKED BY APPROVED BY
M. D'Andrea B. Bailey
PLAN VIEW SKETCH AND NORTH ARROW PROFILE VIEW SKETCH
DRAINAGE PIPE~_ 6.5 ' 6.5’ i

+ I |
' SIDEwALK /

& o CLASSIFICATION AND DESCRIPTION OF MATERIAL
gﬁg EE STATION INTERVALS E
2| &
§z e 0+01 0+02 0+03 0+04 0+05 0+06 0+07 0+08 0+09
] | | ] | ] |

" _ASPHALT PAVEMENT J

E s @ [

1 - I —

2 .

3 - -

-] Q_\ QSEEP) Q@ @ |

3 0.5'DIA.PLASTIC DRAINAGE .

5 — PIPE, BACKFILLED W/PEA —

] GRAVEL, GEOTEXTILE | ]

4 WRAPPED. ]

6'1 —

- UNIT 1:  Silty SAND; brown; poorly graded; fine and coarse grained; ]

7 — moist; with trace gravels. —

. UNIT 2: SAND; grey; poorly graded; fine and coarse grained; moist; ]

8 — ) with some cobbles, wood, and brick. —

9 -

10 - E

_1 ]

11 - —

. ]

12 — i L 1 | | | | | | ]

REMARKS:

Coal tar seeps encountered at 3.8 feet below and adjacent to drainage pipe. Very strong odors.

Iridescent silver sheen on groundwater. Soll sample DAT-5 collected from &.8 feet in vicinity of
tar_and drainage pipe.




Black & Veatch | 6G OF TEST PIT ;Efm"”1 NC‘)’F' EA“"

PROJECT PROJECT NO.
City of Tacoma Tacoma Coal Gasification Site 40406
ECT LOCATION COORDINATES ELEVATION (DATUM) TOTAL DEPTH DATE
acoma, WA N77701927 ; E1160094 16.6 FT (Tacoma) 3.5 FT 10/18/93
SURFACE CONDITIONS INSPECTOR
Asphalt Pavement M. D'Andrea
METHOD OF EXCAVATION
Backhoe
CHECKED BY APPROVED BY
M. D’Andrea B. Bailey
PLAN VIEW SKETCH AND NORTH ARROW PROFILE VIEW SKETCH
} SIDEWALK . , .
1.04_ r 7.0 -l
3.5 3.5
n 7.0 J
o - CLASSIFICATION AND DESCRIPTION OF MATERIAL
éig E:E STATION INTERVALS &
382 | & B
e 0+01 0+02 0+03 0+04 0+05 0+06 0+07 0+08 0+09
| ] ] | | | ]
. ASPHALT PAVEMENT 4
3 - Gravelly SAND; light brown; well graded; fine—coarse |
A grained; moist; with some silt. ]
2 - grades black and wet with some cobbles. e
] SEEP -
REE Q_ (SEEP) Q Q_ .
4 -
5 ~
6 ] E
. ]
7 3 —
8 - _j
- —
7 w
10 - —
11 - -
12 | | 1 | ! | | | | ]
REMARKS: Coal tar seeps encountered on north wall beginning 1—foot below ground surface and continuing to depth.
Tridescent silver sheen on groundwater. Soll sample DAT—6 composite from north and south wall, collected at |
base of excavation. Drainage pipe not encountered.




=}
Black & Veatch TEST PIT NO. DA1-7
m LOG OF TEST PIT TP NG !

CLIENT PROJECT PROJECT NO.
City of Tacoma Tacoma Coal Gasification Site 40406
JECT LOCATION COORDINATES ELEVATION (DATUM) TOTAL DEPTH DATE
acoma, WA N5701954 ; E1160134 16.40 FT (Tacoma) 4.0 FT 10/19/93
SURFACE CONDITIONS INSPECTOR
Asphalt Pavement M. D'Andrea
METHOD OF EXCAVATION
Backhoe
CHECKED BY APPROVED BY
M. D’'Andrea B. Bailey
PLAN VIEW SKETCH AND NORTH ARROW PROFILE VIEW SKETCH
gﬁ)ﬁélNAGE f— 11’ -
—
\ Il: 7 &
T—— Pro— —— I—
I l CATCH BASIN| 5’ T -io's
4'
| 4 |
1l
t SIDEWALK %
o = CLASSIFICATION AND DESCRIPTION OF MATERIAL
22h EH STATION INTERVALS 3
383 | gt :
0+02 0+04 0+06 0+08 0+10 0+12 0+14 0+16 0+18
] ] ] | ] | ] ]
] ASPHALT PAVEMENT | 4
-] SAND; brown; poorly graded; — ]
1 - fine and coarse grained; moist; -
- with trace gravels and brick. -
2 Cobbly SAND; poorly graded; -
- fine and coarse grained; wet; ]
- with some gravel, and trace -
3 brick, grey sheen. ]
DAI-7| \ Q.._(SEEP) Qu ( —
4 - 0.5'DIA. PLASTIC DRAINAGE PIPE, -
. BACKFILLED WITH PEA GRAVEL, .
- GEOTEXTILE WRAPPED. B
5 = ]
6 =
7 —
8 - o~
9 —
E
1 = -
12 | 1 1 | 1 1 | | | ]
REMARKS:

Iridescent grey sheen on soil and groundwater beginning at 2 feet, continuing to depth. Strong odors.

Drainage pipe broken. Sample DA1—7 collected from drainage pipe vicinity (approx. 3.5 feet)




APPENDIX C
WATER LEVEL DEPTHS AND ELEVATIONS

REMEDIAL INVESTIGATION REPORT
TACOMA COAL GASIFICATION SITE
TACOMA, WASHINGTON

Dalton, Olmsted & Fuglevand, Inc.
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TABLE C-1 - Water Level Data

Tacoma Coal Gasification Site

Tacoma, Washington

TOC Elev. 7/18/2016 (L.T. -1.1 ' MLLW @1049) 12/20/2016 (Tide approx. 11.5' MLLW @1200)
Well (feet- Depth to Elevation | LNAPL DNAPL ([ Depth to Elevation | LNAPL DNAPL
Number NAVDSS) Water (ft. Time (feet Thickness | Thickness ||Water (ft.| Time (ft. Thickness | Thickness
TOC) NAVDSS) | (feet) (feet) TOC) NAVDSS) | (feet) (feet)

DOT-MW-4 23.87 8.02 0952 15.85 7.15 1313 16.72
HC-MW-2 31.48 17.42 1050 14.06 16.03 1235 15.45
HC-MW-5 46.39 18.20 1110 28.19 15.81 1301 30.58
HC-MW-6 47.16 19.10 1054 28.06 18.35 1248 28.81
MW-9 19.77 14.40 1014 5.37 (a) 13.71 1214 6.06 Trace 0.20*
MW-16 19.88 14.79 1005 5.09 13.42 1151 6.46
MW-19 31.97 4.50 1035 27.47 3.92 1231 28.05
MW-20 48.32 19.70 1052 28.62 19.22 1245 29.10
MW-21 41.89 12.38 1103 29.51 10.66 1251 31.23
MW-22 32.04 4.54 1036 27.50 4.15 1232 27.89
MW-23 41.71 13.46 1104 28.25 11.60 1252 30.11
MW-24 17.68 11.01 1000 6.67 8.30 1146 9.38
MW-25 20.20 14.25 1011 5.95 0.63* 13.41 1159 6.79 Trace 0.85*
MW-26 18.01 11.15 1003 6.86 10.12 1148 7.89
MW-27 19.93 0.42 0950 19.51 1.40*(b) nm (c) nm(c) | - nm(c) nm(c)
MW-28 16.77 11.39 0958 5.38 8.00 1145 8.77
MW-29 17.92 12.10 1002 5.82 9.01 1147 8.91
MW-30 18.39 9.56 1004 8.83 7.46 1150 10.93

* - At bottom of casing

(a) -Present but no distinct layer (smear on tape)

(b) - Appears to be heavier material as compared to

that in wells MW-9 and MW-25.

nm - not measured

(c) - Well monument under water

L.T. - Low Tide

MLLW - Mean Lower Low Water
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TABLE C-1 - Water Level Data

Tacoma Coal Gasification Site
Tacoma, Washington

4/27/2017 (Tide approx. 1.6' MLLW @1000)

8/29/2017 (Tide approx. 7.4' MLLW @ 1500)

TOC Elev.
Well (feet- Depth to Elevation | LNAPL DNAPL || Depth to Elevation| LNAPL DNAPL
Number NAVDSs) | Water (ft.| Time (ft. Thickness | Thickness |[Water (ft.| Time (ft. Thickness | Thickness
TOC) NAVDSS) [ (feet) (feet) TOC) NAVDSS) | (feet) (feet)

DOT-MW-4 23.87 7.11 0927 16.76 9.00 1511 14.87
HC-MW-2 31.48 15.91 0915 15.57 17.85 1555 13.63
HC-MW-5 46.39 15.60 0845 30.79 18.87 1612 27.52
HC-MW-6 47.16 18.29 0855 28.87 19.21 1602 27.95
MW-9 19.77 1335 | - 6.42 sheen 0.20* 14.41 1545 5.36 0.01(d) | 0.20*(d)
MW-16 19.88 13.70 1028 6.18 14.56 1543 5.32
MW-19 31.97 3.81 0906 28.16 4.55 1553 27.42
MW-20 48.32 19.11 0859 29.21 19.69 1600 28.63
MW-21 41.89 10.40 0850 31.49 12.88 1608 29.01
MW-22 32.04 4.10 0907 27.94 4,51 1552 27.53
MW-23 41.71 11.40 0851 30.31 14.08 1607 27.63
MW-24 17.68 10.75 1020 6.93 11.03 1528 6.65
MW-25 20.20 1271 | - 7.49 0.01 0.5* 14.25 1539 5.95 sheen(d) | 0.50*(d)
MW-26 18.01 10.24 1024 7.77 11.30 1532 6.71
MW-27 19.93 nm (c) nm(c) | - nm(c) nm(c) 1.06 1509 18.87 sheen(d) | 1.40*(d)
MW-28 16.77 10.25 1018 6.52 9.86 1526 6.91
MW-29 17.92 10.87 1027 7.05 10.82 1530 7.10
MW-30 18.39 8.74 1026 9.65 9.27 1541 9.12

* - At bottom of casing

nm - not measured

(c) - Well monument under water

(d) - On 10-29-17 @ 0935-1000

L.T. - Low Tide

MLLW - Mean Lower Low Water
Dalton, Olmsted Fuglevand, Inc. Page 2 of 4 (WL Elevations to July 18.xIsx-Sheet1)




TABLE C-1 - Water Level Data

Tacoma Co

Tacoma, Washington

al Gasification Site

12/5/2017 (Tide approx. 8.2' MLLW @1500)

4/17/2018 (L.T. -0.4' MLLW @1249)

TOC Elev.
Well (feet- Depth to Elevation | LNAPL DNAPL || Depth to Elevation | LNAPL DNAPL
Number NAVDSs) | Water (ft.| Time (ft. Thickness | Thickness (|Water (ft.| Time (feet | Thickness | Thickness
TOC) NAVDSS) [ (feet) (feet) TOC) NAVDSS) | (feet) (feet)
DOT-MW-4 23.87 7.11 1444 16.76 6.90 1241 16.97
HC-MW-2 31.48 15.75 1442 15.73 15.69 1245 15.79
HC-MW-5 46.39 15.38 1513 31.01 15.23 1307 31.16
HC-MW-6 47.16 18.32 1504 28.84 18.21 1255 28.95
MW-9 19.77 10.92 1345 8.85 sheen 0.20* 13.76 1325 6.01 0.02 0.15*
MW-16 19.88 13.66 1429 6.22 13.35 1227 6.53
MW-19 31.97 3.85 1449 28.12 3.75 1247 28.22
MW-20 48.32 19.15 1500 29.17 19.02 1257 29.30
MW-21 41.89 10.45 1506 31.44 10.28 1302 31.61
MW-22 32.04 4.08 1448 27.96 4.00 1248 28.04
MW-23 41.71 11.42 1505 30.29 11.30 1300 3041
MW-24 17.68 10.68 1434 7.00 10.89 1234 6.79
MW-25 20.20 12.93 1448 7.27 0.02 0.15* 1280 | - 7.40 0.15 0.45*
MW-26 18.01 10.47 1431 7.54 10.72 1230 7.29
MW-27 19.93 nm (c) nm(c) | - nm(c) nm(c) nm (c) nm(c) | - nm(c) nm(c)
MW-28 16.77 9.85 1435 6.92 11.25 1236 5.52
MW-29 17.92 10.50 1432 7.42 11.68 1232 6.24
MW-30 18.39 8.32 1430 10.07 9.08 1228 9.31
* - At bottom of casing
nm - not measured
(c) - Well monument under water
L.T. - Low Tide
MLLW - Mean Lower Low Water
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TABLE C-1 - Water Level Data

7/25/2018 (L.T. -0.8' MLLW @1026)

TOC Elev.
Well (feet- Depth to Elevation LNAPL DNAPL
Number NAvDsg) | Water (ft.| Time (ft. Thickness | Thickness
TOC) NAVDSS) | (feet) (feet)

DOT-MW-4 23.87 8.97 1105 14.90
HC-MW-2 31.48 17.87 1112 13.61
HC-MW-5 46.39 18.71 1133 27.68
HC-MW-6 47.16 19.20 1121 27.96
MW-9 19.77 13.63 1305 6.14 Sheen 0.1*
MW-16 19.88 14.76 1049 5.12
MW-19 31.97 4.54 1116 27.43
MW-20 48.32 19.71 1122 28.61
MW-21 41.89 12.72 1126 29.17
MW-22 32.04 4.51 1114 27.53
MW-23 41.71 13.90 1125 27.81
MW-24 17.68 10.76 1058 6.92
MW-25 20.20 14.28 1320 5.92 0.1 0.6*
MW-26 18.01 11.37 1054 6.64
MW-27 19.93 0.93 1210 19.00 Sheen 1.4*
MW-28 16.77 11.99 1100 4.78
MW-29 17.92 12.41 1056 5.51
MW-30 18.39 10.31 1051 8.08

* - At bottom of casing

L.T. - Low Tide

MLLW - Mean Lower Low Water
Dalton, Olmsted Fuglevand, Inc. Page 4 of 4
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APPENDIX D
TIME SERIES CONCENTRATION PLOTS FOR SELECTED
CONSTITUENTS AND WELLS

REMEDIAL INVESTIGATION REPORT
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Tacoma Coal Gasification Site
Tacoma, Washington

Benzene - Downgradient of Gas Plant
Shoreline Shallow Well MW-10 (abandoned)
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Dalton, Olmsted Fuglevand,Inc.  (sumwQdata-piots to 0418.xisx-Ben T)  Benzene Trends Selected Wells



Tacoma Coal Gasification Site
Tacoma, Washington

Benzene - Downgradient of Std. Chemical Deposit/Gas Plant
Shoreline Intermediate Well MW-12 (Not Found)
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Dalton, Olmsted Fuglevand,Inc.  (sumwQdata-piots to 0418.xisx-Ben T)  Benzene Trends Selected Wells



Tacoma Coal Gasification Site
Tacoma, Washington

Benzene - Downgradient Three Tanks
Shoreline Shallow Well MW-24
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Dalton, Olmsted Fuglevand,Inc.  (sumwQdata-plots to 0418.xisx-Ben T)  Benzene Trends Selected Wells



Tacoma Coal Gasification Site
Tacoma, Washington

Benzene - Downgradient Three Tanks
Shoreline Shallow Well MW-26
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Tacoma Coal Gasification Site
Tacoma, Washington

Acenaphthene - Downgradient of Three Tanks
Shoreline Intermediate Well MW-12 (Not Found)
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Tacoma Coal Gasification Site
Tacoma, Washington

Acenaphthene - Downgradient Three Tanks
Shoreline Shallow Well MW-24
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Tacoma Coal Gasification Site
Tacoma, Washington

Acenaphthene - Downgradient Three Tanks
Shoreline Shallow Well MW-26
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Tacoma Coal Gasification Site
Tacoma, Washington

Fluorene - Downgradient of Three Tanks
Shoreline Intermediate Well MW-12 (Not Found)
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Tacoma Coal Gasification Site
Tacoma, Washington

Fluorene - Downgradient Three Tanks
Shoreline Shallow Well MW-24
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Tacoma Coal Gasification Site
Tacoma, Washington

Fluorene - Downgradient Three Tanks
Shoreline Shallow Well MW-26
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APPENDIX E
LABORATORY DATA SHEETS
JULY 2018 GROUNDWATER SAMPLING EVENT
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Analytical Resources, Incorporated
Analytical Chemists and Consultants

10 October 2018

Matt Dalton
Dalton, Olmsted & Fuglevand, Inc
6034 N Star Rd

Ferndale, WA 98248

RE: Tacoma Coal Gasification Site

Please find enclosed sample receipt documentation and analytical results for samples from the project referenced
above.

Sample analyses were performed according to ARI's Quality Assurance Plan and any provided project specific
Quality Assurance Plan. Each analytical section of this report has been approved and reviewed by an analytical
peer, the appropriate Laboratory Supervisor or qualified substitute, and a technical reviewer.

Should you have any questions or problems, please feel free to contact us at your convenience.

Associated Work Order(s) Associated SDG ID(s)
18G0332 N/A

I certify that this data package is in compliance with the terms and conditions of the contract, both technically
and for completeness, for other than the conditions detailed in the enclose Narrative. ARI, an accredited
laboratory, certifies that the report results for which ARI is accredited meets all the requirements of the
accrediting body. A list of certified analyses, accreditations, and expiration dates is included in this report.

Release of the data contained in this hardcopy data package has been authorized by the Laboratory Manager or
his/her designee, as verified by the following signature.

Analytical Resources, Inc. The results in this report apply to the samples analyzed in accordance with the
chain of custody document. This analytical report must be reproduced in its

- entirety.
,/"/.//7
i ACC
o SN )
- ‘helae:
z E

. PJLA Testing
Amanda Volgardsen, Project Manager Cert# 100006 Accreditation # 66169

4611 S. 134th Place, Suite 100 ¢ Tukwila, WA 98168 e Ph: (206) 695-6200 ¢ Fax: (206) 695-6202
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Chain of Custody Record & Laboratory Analysis Request

ARI| Assigned Number:

/¥G0332

Turn-around Requested:

ML

Page: of
|

e

Analytical Resources, Incorporated
Analytical Chemists and Consultants

TAOMA (oM. CARACATIOS  CITE

ARI Client Company ﬁ Phone: Date; Ice LTISQJVE:U\EC/; ;;tihf)glace, AUlR100
& E g Present? !
——— Bh 2040 -3IL, 7/f 26‘/ (8 - 206-695-6200 206-695-6201 (fax)
ient Contact: No. o ooler ; . www.arilabs.com
FATT DACTRY /pavt. (Al Cota: Tomes: 4, °C &
Client Project Name:

Analysis Requested

Notes/Comments

Client Project #:

FPAP-CO\ -EBah

Sampler:@ Lm%/é ) |

Sample ID

Date Time Matrix

No. Containers

o MENls
A5, i Pl
Aa%f;\_(h'
A b 1,

Lh

Ay Bro

=7

f-24

Ll

MV-Z20

2 | |

T/Zé/(e 030 | Wi
]

10

M- 26

A30

H

MW-79

N3O

1(

MW 3O

vl

XA X PLL P
X X I |K | [Eraing

X P e P WX

ISIEY e

UL DL CFEP

Kntl®]

Wi _BLwl

% —

all /P N Y PN R 754

F23ie (>00

Comments/Special Instructions Relinquished by: Received by: Received by:
m‘, u)m W (Signature) %,—Na (Signature}M___, (Signature)
’S”(O Printed Name: Printed Nan%‘E: Printed Name:
Ala T oAl |Ezon Povel | 00 Bovne s
Company: Company: ) Company:
Bor AL T
Date & Jime: Date & Time: Date & Time:

¥ T DR s | 300

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 AR, its officers, agents, employees, or successors, arising out of or in connection with the requested services, shall not exceed the Invoiced amount for

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

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

Analytical Chemists and Consultants Analytical Report
Dalton, Olmsted & Fuglevand, Inc Project: Tacoma Coal Gasification Site
6034 N Star Rd Project Number: PAP-001-08ab Reported:

Ferndale WA, 98248 Project Manager: Matt Dalton 10-Oct-2018 15:25

ANALYTICAL REPORT FOR SAMPLES

Sample ID Laboratory ID Matrix Date Sampled Date Received

MW-24 18G0332-01 Water 26-Jul-2018 10:30 27-Jul-2018 13:00
MW-24 18G0332-02 Water 26-Jul-2018 10:30 27-Jul-2018 13:00
MW-26 18G0332-03 Water 26-Jul-2018 12:30 27-Jul-2018 13:00
MW-26 18G0332-04 Water 26-Jul-2018 12:30 27-Jul-2018 13:00
MW-28 18G0332-05 Water 26-Jul-2018 09:30 27-Jul-2018 13:00
MW-28 18G0332-06 Water 26-Jul-2018 09:30 27-Jul-2018 13:00
MW-29 18G0332-07 Water 26-Jul-2018 11:30 27-Jul-2018 13:00
MW-29 18G0332-08 Water 26-Jul-2018 11:30 27-Jul-2018 13:00
MW-30 18G0332-09 Water 26-Jul-2018 13:15 27-Jul-2018 13:00
MW-30 18G0332-10 Water 26-Jul-2018 13:15 27-Jul-2018 13:00
Hillside Seep 18G0332-11 Water 26-Jul-2018 14:30 27-Jul-2018 13:00
Trip Blank 18G0332-12 Water 26-Jul-2018 00:00 27-Jul-2018 13:00

Analytical Resources, Inc.

The results in this report apply to the samples analyzed in accordance with the
chain of custody document. This analytical report must be reproduced in its

entirety.

4611 S. 134th Place, Suite 100 ¢ Tukwila, WA 98168 e Ph: (206) 695-6200 ¢ Fax: (206) 695-6202
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Analytical Resources, Incorporated

Analytical Chemists and Consultants Analytical Report
Dalton, Olmsted & Fuglevand, Inc Project: Tacoma Coal Gasification Site
6034 N Star Rd Project Number: PAP-001-08ab Reported:
Ferndale WA, 98248 Project Manager: Matt Dalton 10-Oct-2018 15:25

Case Narrative

Sample receipt

Samples as listed on the preceding page were received July 27, 2018 under ARI work order 18 G0332. For details regarding
sample receipt, please refer to the Cooler Receipt Form.

Volatiles - EPA Method SW8260C

The samples were run within the 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/LCSD percent recoveries and RPD were within control limits.

Polynuclear Aromatic Hydrocarbons (PAH) - EPA Method SW8270D-SIM

The samples were extracted and analyzed within the recommended holding times.

All of the samples were reanalyzed at dilutions due to various compounds exceeding the upper calibration limits. The low
level method is not recommended for these samples. All of the initial runs have been flagged with "E" qualifiers. No further
corrective action was taken.

Initial calibrations were within method requirements.

The initial calibration verification (ICV) for NT 11 on 8/7/18 is outside of control limits high for the surrogate
Dibenzo(a,h)anthracene. Associated samples and QC have been flagged with a "Q" qualifier. All other continuing
calibrations were within method requirements. No further corrective action was taken.

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 results were within control limits, with the exception of the five target compounds high of the limits. Results were
reviewed and found to be correct. Investigation attributed to the outliers to contact with an EPH spike solution in the

preparation lab. As the contact would not impact the samples or blanks, and sample results were higher than recommended
for the low level method, the outliers have been flagged and no further corrective action was taken.

Ana]ytical Resources, Inc. The results in this report apply to the samples analyzed in accordance with the
chain of custody document. This analytical report must be reproduced in its
entirety.

4611 S. 134th Place, Suite 100 ¢ Tukwila, WA 98168 e Ph: (206) 695-6200 ¢ Fax: (206) 695-6202
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Analytical Resources, Incorporated

Analytical Chemists and Consultants Analytical Report
Dalton, Olmsted & Fuglevand, Inc Project: Tacoma Coal Gasification Site
6034 N Star Rd Project Number: PAP-001-08ab Reported:
Ferndale WA, 98248 Project Manager: Matt Dalton 10-Oct-2018 15:25

Diesel/Heavy Oil Range Organics - WA-Ecology Method NW-TPHDx

The samples were extracted and analyzed within the recommended holding times.
Initial and continuing calibrations were within method requirements.

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.

Total and Dissolved Metals - EPA Method 6020A

The samples were digested and analyzed within the recommended holding times.

Initial and continuing calibrations were within method requirements.

The total method blank has Antimony detected below the reporting limit, but above the method detection limit. The Antimony
was flagged with a "J" qualifier on the method blank. There were no target metals detected in the method blanks above the
reporting limits. No further corrective action was taken.

The LCS percent recoveries were within control limits.

Total and Dissolved Hg - EPA Method 7470A

The samples were digested and analyzed within the recommended holding times.
Initial and continuing calibrations were within method requirements.

The method blanks were clean at the reporting limits.

The LCS percent recoveries were within control limits.

A dissolved matrix spike and duplicate were prepared in conjunction with sample MW -24. The matrix spike percent recovery
and duplicate RPD were within QC limits.

Wet Chemistry (Cyanide, TSS)

The samples were prepared and analyzed within the recommended holding times.

Initial and continuing calibrations were within method requirements.

Ana]ytical Resources, Inc. The results in this report apply to the samples analyzed in accordance with the
chain of custody document. This analytical report must be reproduced in its
entirety.

4611 S. 134th Place, Suite 100 ¢ Tukwila, WA 98168 e Ph: (206) 695-6200 ¢ Fax: (206) 695-6202
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Analytical Resources, Incorporated
Analytical Chemists and Consultants Analytical Report

Dalton, Olmsted & Fuglevand, Inc Project: Tacoma Coal Gasification Site
6034 N Star Rd Project Number: PAP-001-08ab Reported:
Ferndale WA, 98248 Project Manager: Matt Dalton 10-Oct-2018 15:25

The method blanks were clean at the reporting limits.
The LCS percent recoveries were within control limits.
A TSS duplicate was prepared in conjunction with sample MW -24. The duplicate RPD was within QC limits.

Total and Dissolved Low Level Hg - EPA Method 7470A

The low level analysis was added October 3, 2018 outside of the 28 day recommended holding time. The LL Hg has been
flagged with "H" qualifiers.

Initial and continuing calibrations were within method requirements.
The method blanks were clean at the reporting limits.
The LCS percent recoveries were within control limits.

A dissolved matrix spike and duplicate were prepared in conjunction with sample MW -24. The matrix spike percent recovery
and duplicate RPD were within QC limits.

Ana]ytical Resources, Inc. The results in this report apply to the samples analyzed in accordance with the
chain of custody document. This analytical report must be reproduced in its
entirety.

4611 S. 134th Place, Suite 100 ¢ Tukwila, WA 98168 e Ph: (206) 695-6200 ¢ Fax: (206) 695-6202
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0 Analytical Resources, Incorporated
Analytical Chemists and Consultants

Printed: 7/27/2018 4:03:44PM

WORK ORDER

18G0332

Client: Dalton, Olmsted & Fuglevand, Inc

Project: Tacoma Coal Gasification Site

Project Manager: Amanda Volgardsen

PAP-001-08ab

Project Number:

Preservation Confirmation

Container [D Container Type pH
18G0332-01 A Large OJ, 1000 mL
18G0332-01 B HDPE NM, 500 mL, 1:1 HNO3 -z

Pees

18G0332-01 C

Small OJ, 500 mL, NaOH

> 1AL “nes

18G0332-01 D

Glass NM, Amber, 500 mL

18G0332-01 E

Glass NM, Amber, 500 mL

18G0332-01 I

Glass NM, Amber, 500 mL

18G0332-01 G

Glass NM, Amber, 500 mL

18G0332-01 H

VOA Vial, Clear, 40 mL, HCL

18G0332-01 1 VOA Vial, Clear, 40 mL, HCL
18G0332-01 ) VOA Vial, Clear, 40 mL, HCL 2 Uwio -2
18G0332-02 A HDPE NM, 500 mL, 1:1 HNO3 (FF) E R Py S

18G0332-03 A

Large OJ, 1000 mL

18G0332-03 B

HDPE NM, 500 mL, 1:1 HNO3

< 2 foass

18G0332-03 C

Small OJ, 500 mL, NaOH

Lo s

18G0332-03 D

Glass NM, Amber, 500 mL

18G0332-03 E

Glass NM, Amber, 500 mL

18G0332-03 F

Glass NM, Amber, 500 mL

18G0332-03 G

Glass NM, Amber, 500 mL

18G0332-03 H

VOA Vial, Clear, 40 mL, HCL

18G0332-03 1 VOA Vial, Clear, 40 mL, HCL B o\
18G0332-03 J VOA Vial, Clear, 40 mL, HCL
18G0332-04 A HDPE NM, 500 mL, 1:1 HNO3 (FF) L2 Pesgs

18G0332-05 A

Large OJ, 1000 mL

18G0332-05 B

HDPE NM, 500 mL, 1:1 HNO3

< 2 paass

18G0332-05 C

Small OJ, 500 mL, NaOH

== 5% Q{ L

18G0332-05 D Glass NM, Amber, 500 mL
18G0332-05 Glass NM, Amber, 500 mL
18G0332-05 F Glass NM, Amber, 500 mL
18G0332-05 G Glass NM, Amber, 500 mL
18G0332-05 H VOA Vial, Clear, 40 mL, HCL

18G0332-05 |

VOA Vial, Clear, 40 mL, HCL

18G0332-05 )

VOA Vial, Clear, 40 mL, HCL

18G0332-06 A HDPE NM, 500 mL, 1:1 HNO3 (FF) EAE S
18G0332-07 A Large OJ, 1000 mL ‘
18G0332-07 B HDPE NM, 500 mL, 1:1 HNO3 L 2 pabs

Reviewed By

Date

Page 1 of 2
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%

Analytical Resources, Incorporated
Analytical Chemists and Consultants

Printed: 7/27/2018 4:03:44PM

WORK ORDER

18G0332

Client: Dalton, Olmsted & Fuglevand, Inc

Project: Tacoma Coal Gasification Site

Project Manager: Amanda Volgardsen

Project Number: PAP-001-08ab

18G0332-07 C Small QJ, 500 mL, NaOH N PR dk et
18G0332-07 D Glass NM, Amber, 500 mL ‘
18G0332-07 E Glass NM, Amber, 500 mL

18G0332-07 F Glass NM, Amber, 500 mL

18G0332-07 G Glass NM, Amber, 500 mL

18G0332-07 H VOA Vial, Clear, 40 mL, HCL 2 e\
18G0332-07 1 VOA Vial, Clear, 40 mL, HCL

18G0332-07J VOA Vial, Clear, 40 mL, HCL

18G0332-08 A HDPE NM, 500 mL, 1:1 HNO3 (FF) LD Priss
18G0332-09 A Large OJ, 1000 mL

18G0332-09 B HDPE NM, 500 mL, 1:1 HNO3 L2 pose
18G0332-09 C Small OJ, 500 mL, NaOH — \7_' Fem S5
18G0332-09 D Glass NM, Amber, 500 mL '
18G0332-09 E Glass NM, Amber, 500 mL

18G0332-09 F Glass NM, Amber, 500 mL

18G0332-09 G Glass NM, Amber, 500 mL

18G0332-09 H VOA Vial, Clear, 40 mL, HCL

18G0332-09 1 VOA Vial, Clear, 40 mL, HCL

18G0332-09 J VOA Vial, Clear, 40 mL, HCL

18G0332-10 A HDPE NM, 500 mL, 1:1 HNO3 (FF) T e
18G0332-11 A VOA Vial, Clear, 40 mL, HCL

18G0332-11 B VOA Vial, Clear, 40 mL, HCL

18G0332-11 C VOA Vial, Clear, 40 mL, HCL

18G0332-12 A VOA Vial, Clear, 40 mL, HCL

18G0332-12 B VOA Vial, Clear, 40 mL, HCL

Preservation Confirmed By Date

Reviewed By

Date

Page 2 of 2
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’ p Analytical Resources, Incorporated =
a Analytical Chemists and Consultants COOIer Recel pt FOrm

ARI Client: {'DB : Project Name:

COC No(s): NA Delivered by: Fed-Ex UPS Courier Hand Deliv;.?;d Other:

Assigned ARIJobiNe:_ 19 Q0222+ Tracking No: NA
Preliminary Examination Phase:

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

Were custody papers included with the COOIEIr? ........coiiiiiiiiiiii e NO

Were custody papers properly filled out (ink, signed, efc.) ... YE@ NO

%er;ne;:)erature of Cofqlgr (’C) (recommended 2.0-6.0 °C for chemistry) L{;\'/ UC/ @ ' G-) o C,

If cooler temperature is out of compliance fill out form 00070F Temp Gun ID#:,_ [P0 S 20 o

m Date; 7 };éﬁ?/[ CJ Time: [ B

Complete custody forms and attach all shipping documents

Caoler Accepted by:

Log-In Phase:

Was a temperature blank included in the cooler? ..o YES ?\/I‘(f)’>

What kind of packing material was used? ... Bubble Wrap é?et Icerr-'@}el Packs @ Foam Block Paper Other: ( B
Was sufficient ice used (if appropriate)? .....oooviiiiiiiiniiiii r ......................... NA S . NQ
Were all bottles sealed in individual plastic bags? ... YES @
Did all bottles arrive in good condition (UNDroKeN)? ........vviiiieeie e YES) NO
Were all bottle labels complete and 16giDI&? ..ot e YES NO
Did the number of containers listed on COC match with the number of containers received? . NO
Did all bottle labels and tags agree with custody papers? .........cooviiiiiiiiiiiii NO
Were all bottles used correct for the requested analySes? ... &__) NO
Do any of the analyses (bottles) require preservation? (attach preservation sheet, excluding VOCs)... NA Q’;Eis) NO
Were all VOC vials free of air bubbles? ..o NA YES Q\J_.Q
W as sufficient amount of sample sent in each bottle? ..o G:ES*J NO
Date VO THp BIarlcWas SIS B AR s m s oo e s s i s s v NA Pt i & 7B
Was Sample Split by ARI : (A YES Date/Time: Equipment: Split by:

Samples Logged by: —I Date: '?/’7 7/]%‘/ Time: fe ;_7,0)
** 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: )
Vo veals hanvte j/)fjé’/ﬂ/%;ﬁ Cowirlt 1¥ F wleeln Ulal s \heusc_
Ldbleg o~ Ores SvueX

By: —HAL pate: 2/27/ / %

Small Air Bubbles Peabubbles' [ARGE Ar Bubbies Small 2 “sm” (<2 mm)

- 2:”"' 2-4 mm =4 mrm Peabubbles 2 “pb” (2to <4 mm)
¥ . » ..... e & . Large 2 “Ig” (4 to <6 mm )
] - Headspace = “hs” (> 6 mm }
0016F Cooler Receipt Form Revision 014

3/2/10
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Analytical Resources, Incorporated
Analytical Chemists and Consultants

Analytical Report

Dalton, Olmsted & Fuglevand, Inc
6034 N Star Rd
Ferndale WA, 98248

Project: Tacoma Coal Gasification Site

Project Number: PAP-001-08ab
Project Manager: Matt Dalton

Reported:

10-Oct-2018 15:25

Metals and Metallic Compounds

MW-24
18G0332-01 (Water)

Method: EPA 6020A
Instrument: ICPMS2

Sampled: 07/26/2018 10:30

Analyzed: 01-Aug-2018 15:32

Sample Preparation: Preparation Method: REN EPA 600/4-79-020 4.1.4 HNO3 matrix

Preparation Batch: BGG0723

Prepared: 30-Jul-2018

Sample Size: 25 mL
Final Volume: 25 mL

Detection ~Reporting

Analyte CAS Number  Dilution Limit Limit Result Units Notes
Antimony 7440-36-0 1 0.0180 0.200 0.0560 ug/L J
Lead 7439-92-1 1 0.0680 0.100 ND ug/L U
Silver 7440-22-4 1 0.0170 0.200 ND ug/L U

Analytical Resources, Inc.

The results in this report apply to the samples analyzed in accordance with the

chain of custody document. This analytical report must be reproduced in its

entirety.

4611 S. 134th Place, Suite 100 ¢ Tukwila, WA 98168 e Ph: (206) 695-6200 ¢ Fax: (206) 695-6202
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Analytical Resources, Incorporated
Analytical Chemists and Consultants

Analytical Report
Dalton, Olmsted & Fuglevand, Inc Project: Tacoma Coal Gasification Site
6034 N Star Rd Project Number: PAP-001-08ab Reported:
Ferndale WA, 98248 Project Manager: Matt Dalton 10-Oct-2018 15:25

MW-24
18G0332-01 (Water)

Metals and Metallic Compounds
Method: EPA 6020A UCT-KED
Instrument: ICPMS2

Sampled: 07/26/2018 10:30

Analyzed: 30-Jul-2018 19:40

Sample Preparation: Preparation Method: REN EPA 600/4-79-020 4.1.4 HNO3 matrix

Preparation Batch: BGG0723 Sample Size: 25 mL

Prepared: 30-Jul-2018 Final Volume: 25 mL

Detection ~Reporting

Analyte CAS Number  Dilution Limit Limit Result Units Notes
Arsenic 7440-38-2 1 0.0220 0.200 0.330 ug/L
Copper 7440-50-8 1 0.340 0.500 ND ug/L U
Nickel 7440-02-0 1 0.0500 0.500 0.284 ug/L J
Zinc 7440-66-6 1 0.820 4.00 1.84 ug/L J

Ana]ytical Resources, Inc. The results in this report apply to the samples analyzed in accordance with the

chain of custody document. This analytical report must be reproduced in its
entirety.

4611 S. 134th Place, Suite 100 ¢ Tukwila, WA 98168 e Ph: (206) 695-6200 ¢ Fax: (206) 695-6202
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Analytical Resources, Incorporated
Analytical Chemists and Consultants

Analytical Report

Dalton, Olmsted & Fuglevand, Inc
6034 N Star Rd
Ferndale WA, 98248

Project: Tacoma Coal Gasification Site
Project Number: PAP-001-08ab
Project Manager: Matt Dalton

Reported:
10-Oct-2018 15:25

Metals and Metallic Compounds

MW-24
18G0332-01 (Water)

Method: EPA 7470A
Instrument: CVAA

Sampled: 07/26/2018 10:30
Analyzed: 30-Jul-2018 09:21

Sample Preparation:

Prepared: 30-Jul-2018

Preparation Method: TWM EPA 7470A
Preparation Batch: BGG0726

Sample Size: 20 mL
Final Volume: 20 mL

Reporting
Analyte CAS Number  Dilution Limit Result Units Notes
Mercury 7439-97-6 1 0.000100 ND mg/L U
Sample Preparation: Preparation Method: TLM EPA 7470A low level
Preparation Batch: BGJ0338 Sample Size: 20 mL
Prepared: 10-Oct-2018 Final Volume: 20 mL
Reporting
Analyte CAS Number  Dilution Limit Result Units Notes
Mercury 7439-97-6 1 0.000020 ND mg/L H,U

Analytical Resources, Inc.

The results in this report apply to the samples analyzed in accordance with the
chain of custody document. This analytical report must be reproduced in its

entirety.

4611 S. 134th Place, Suite 100 ¢ Tukwila, WA 98168 e Ph: (206) 695-6200 ¢ Fax: (206) 695-6202
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Analytical Resources, Incorporated
Analytical Chemists and Consultants

Analytical Report

Dalton, Olmsted & Fuglevand, Inc Project: Tacoma Coal Gasification Site

6034 N Star Rd Project Number: PAP-001-08ab Reported:

Ferndale WA, 98248 Project Manager: Matt Dalton 10-Oct-2018 15:25

MW-24
18G0332-01 (Water)

Volatile Organic Compounds
Method: EPA 8260C Sampled: 07/26/2018 10:30

Instrument: NT3 Analyzed: 30-Jul-2018 14:41

Sample Preparation: Preparation Method: EPA 5030 (Purge and Trap)

Preparation Batch: BGG0743 Sample Size: 10 mL

Prepared: 30-Jul-2018 Final Volume: 10 mL

Reporting
Analyte CAS Number Dilution Limit Result Units Notes
Benzene 71-43-2 1 0.20 37.2 ug/L
Toluene 108-88-3 1 0.20 0.28 ug/L
Ethylbenzene 100-41-4 1 0.20 1.07 ug/L
m,p-Xylene 179601-23-1 1 0.40 1.91 ug/L
o0-Xylene 95-47-6 1 0.20 2.82 ug/L
Surrogate: Toluene-d8 80-120 % 101 %
Surrogate: 4-Bromofluorobenzene 80-120 % 104 %
Analytica] Resources, Inc. The results in this report apply to the samples analyzed in accordance with the
chain of custody document. This analytical report must be reproduced in its

entirety.

4611 S. 134th Place, Suite 100 ¢ Tukwila, WA 98168 e Ph: (206) 695-6200 ¢ Fax: (206) 695-6202
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Analytical Resources, Incorporated

Analytical Chemists and Consultants Analytical Report
Dalton, Olmsted & Fuglevand, Inc Project: Tacoma Coal Gasification Site
6034 N Star Rd Project Number: PAP-001-08ab Reported:
Ferndale WA, 98248 Project Manager: Matt Dalton 10-Oct-2018 15:25
MW-24

18G0332-01 (Water)

Semivolatile Organic Compounds - SIM

Method: EPA 8270D-SIM Sampled: 07/26/2018 10:30
Instrument: NT11 Analyzed: 07-Aug-2018 14:07
Sample Preparation: Preparation Method: EPA 3510C SepF

Preparation Batch: BGG0753 Sample Size: 500 mL

Prepared: 31-Jul-2018 Final Volume: 0.5 mL
Sample Cleanup: Cleanup Method: Silica Gel

Cleanup Batch: CGG0222 Initial Volume: 0.5 mL

Cleaned: 31-Jul-2018 Final Volume: 0.5 mL

Reporting
Analyte CAS Number Dilution Limit Result Units Notes
Naphthalene 91-20-3 50 0.500 1.18 ug/L D
2-Methylnaphthalene 91-57-6 50 0.500 11.2 ug/L D
1-Methylnaphthalene 90-12-0 50 0.500 82.8 ug/L D,E
Acenaphthylene 208-96-8 50 0.500 0.552 ug/L D
Acenaphthene 83-32-9 50 0.500 140 ug/L D,E
Dibenzofuran 132-64-9 50 0.500 4.69 ug/L D
Fluorene 86-73-7 50 0.500 81.3 ug/L D,E
Phenanthrene 85-01-8 50 0.500 34.3 ug/L D
Anthracene 120-12-7 50 0.500 243 ug/L D
Fluoranthene 206-44-0 50 0.500 0.693 ug/L D
Pyrene 129-00-0 50 0.500 ND ug/L U
Benzo(a)anthracene 56-55-3 50 0.500 ND ug/L U
Chrysene 218-01-9 50 0.500 ND ug/L U
Benzo(b)fluoranthene 205-99-2 50 0.500 ND ug/L 8]
Benzo(k)fluoranthene 207-08-9 50 0.500 ND ug/L U
Benzo(j)fluoranthene 205-82-3 50 0.500 ND ug/L U
Benzofluoranthenes, Total 50 0.500 ND ug/L U
Benzo(a)pyrene 50-32-8 50 0.500 ND ug/L U
Indeno(1,2,3-cd)pyrene 193-39-5 50 0.500 ND ug/L U
Dibenzo(a,h)anthracene 53-70-3 50 0.500 ND ug/L 8]
Benzo(g,h,i)perylene 191-24-2 50 0.500 ND ug/L U
Surrogate: 2-Methylnaphthalene-d10 42-120 % 71.4 %
Surrogate: Dibenzo[a,hjanthracene-d14 29-120 % 77.0 % Q
Surrogate: Fluoranthene-d10 57-120 % 80.7 %
Ana]ytica] Resources, Inc. The results in this report apply to the samples analyzed in accordance with the
chain of custody document. This analytical report must be reproduced in its
entirety.

4611 S. 134th Place, Suite 100 ¢ Tukwila, WA 98168 e Ph: (206) 695-6200 ¢ Fax: (206) 695-6202
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Analytical Resources, Incorporated
Analytical Chemists and Consultants

Analytical Report

Dalton, Olmsted & Fuglevand, Inc
6034 N Star Rd
Ferndale WA, 98248

Project: Tacoma Coal Gasification Site
Project Number: PAP-001-08ab
Project Manager: Matt Dalton

Reported:
10-Oct-2018 15:25

Petroleum Hydrocarbons

MW-24
18G0332-01 (Water)

Method: NWTPH-Dx
Instrument: FID3

Sampled: 07/26/2018 10:30
Analyzed: 01-Aug-2018 16:11

Sample Preparation: Preparation Method: EPA 3510C SepF
Preparation Batch: BGG0764
Prepared: 31-Jul-2018

Sample Size: 500 mL
Final Volume: 1 mL

Reporting
Analyte CAS Number Dilution Limit Result Units Notes
Diesel Range Organics (C12-C24) 1 0.100 1.54 mg/L
HC ID: DRO
Motor Oil Range Organics (C24-C38) 1 0.200 ND mg/L U
Surrogate: o-Terphenyl 50-150 % 81.6 %

Analytical Resources, Inc.

The results in this report apply to the samples analyzed in accordance with the
chain of custody document. This analytical report must be reproduced in its

entirety.

4611 S. 134th Place, Suite 100 ¢ Tukwila, WA 98168 e Ph: (206) 695-6200 ¢ Fax: (206) 695-6202
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Analytical Resources Inc.
TPH Quantitation Report

Data file: 20180801.b/318H0124.D ARI ID: 18G0332-01

Method: 20180801.b\FID3TPH.m Client ID:

Instrument: fid3b.i Injection: 01-AUG-2018 16:11
Operator: JGR Dilution Factor: 1

Report Date: 08/02/2018
Macro: FID3 072018
FID:3B RESULTS

Compound RT Shift Height Area Method Range Total Area Conc(mg per L)
Toluene 1.542 0.017 25286 51396 | WATPHG (Tol-Cl2) 51945342 289.5
C8 1.740 -0.018 9879 12654 | WATPHD (Cl2-C24) 132574775 771.5
Ccl10 3.002 0.022 316881 374672 | WATPHM (C24-C38) 5038455 34.4
clz 3.928 -0.007 239548 437772 | AK102 (C10-C25) 182475291 898.9 M
cl4 4.739 0.027 1441655 2280761 | AK103 (C25-C36) 3880667 36.8
cleé 5.330 -0.022 686348 1455549 |OR.DIES (C1l0-C28) 184806727 906.4 M
cl18 5.930 -0.009 2566350 5919185 |

Cc20 6.487 -0.004 368460 1052571 |

c22 7.033 -0.005 203612 312178 |

c24 7.571 -0.008 112750 289457 |

C25 7.830 -0.014 80252 121382 |KEROSEN (Tol-C18) 157024733 668.8
c26 8.087 -0.017 59402 95993 |

c28 8.601 -0.005 115959 162091 |IT.DIES (C10-C24) 181544896 896.3
Cc32 9.533 -0.003 83616 234129

C34 9.975 0.011 17754 37699 |

Filter Peak 11.642 -0.059 34027 249001 |

c36 10.392 0.017 21606 1056838 |BUNKERC (C10-C38) 186583351 3017.1
o-terph 6.108 0.002 19722213 21438983 |

Triacon Surr 9.113 -0.001 14022056 20145107 |

Range Times: NW Diesel(3.985 - 7.628) NW Gas(1.476 - 3.985) NwW M.0il(7.628 - 10.821)
AK102(2.929 - 7.794) AK103(7.794 - 10.424) Jet A(2.929 - 5.989)

Surrogate Area Amount
o-Terphenyl 21438983 91.8
Triacontane 20145107 102.9
Analyte RF Curve Date
o-Terph Surr 233493.9 25-MAY-2018
Triacon Surr 195771.2 25-MAY-2018
Gas 179445.5 XX—XX—-XXXX
Diesel 171841.0 25-MAY-2018
Motor 0Oil 146298.0 25-MAY-2018
AK102 203004.0 25-MAY-2018
AK103 105393.0 05-JUN-2018
Kerosene 234790.8 07-JUN-2018
OR Diesel 203892.0 25-MAY-2018
IT Diesel 202556.0 25-MAY-2018
Bunker C 61842.2 20-JUL-2018
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TPH Manual Integrations Report
Datafile: FID3B, 20180801.b/318H0124.D Injection: 01-AUG-2018 16:11
Lab ID:18G0332-01

Marual Integration
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Analytical Resources, Incorporated
Analytical Chemists and Consultants

Analytical Report
Dalton, Olmsted & Fuglevand, Inc Project: Tacoma Coal Gasification Site
6034 N Star Rd Project Number: PAP-001-08ab Reported:
Ferndale WA, 98248

Project Manager: Matt Dalton 10-Oct-2018 15:25

Wet Chemistry

MW-24
18G0332-01 (Water)

Method: SM 2540 D-97
Instrument: BAL2

Sampled: 07/26/2018 10:30
Analyzed: 30-Jul-2018 06:44

Sample Preparation:

Preparation Method: No Prep Wet Chem
Preparation Batch: BGG0728

Sample Size: 440 mL
Prepared: 30-Jul-2018

Final Volume: 1000 mL

Detection  Reporting
Analyte CAS Number Dilution Limit Limit Result Units Notes
Suspended Solids 1 2 2 23 mg/L

Analytical Resources, Inc.

The results in this report apply to the samples analyzed in accordance with the

chain of custody document. This analytical report must be reproduced in its
entirety.

4611 S. 134th Place, Suite 100 ¢ Tukwila, WA 98168 e Ph: (206) 695-6200 ¢ Fax: (206) 695-6202
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Analytical Resources, Incorporated
Analytical Chemists and Consultants

Analytical Report

Dalton, Olmsted & Fuglevand, Inc Project: Tacoma Coal Gasification Site

6034 N Star Rd Project Number: PAP-001-08ab

Reported:
Ferndale WA, 98248 Project Manager: Matt Dalton 10-Oct-2018 15:25

MW-24
18G0332-01 (Water)

Wet Chemistry
Method: SM 4500-CN~ E-99 Sampled: 07/26/2018 10:30
Instrument: UV1800-2 Analyzed: 30-Jul-2018 15:05

Sample Preparation: Preparation Method: No Prep - Volatiles
Preparation Batch: BGG0737

Sample Size: 50 mL
Prepared: 30-Jul-2018

Final Volume: 50 mL

Detection  Reporting
Analyte CAS Number Dilution Limit Limit Result Units Notes
Cyanide, Total 57-12-5 1 0.0050 0.0050 0.0250 mg/L

Ana]ytical Resources, Inc. The results in this report apply to the samples analyzed in accordance with the

chain of custody document. This analytical report must be reproduced in its
entirety.

4611 S. 134th Place, Suite 100 ¢ Tukwila, WA 98168 e Ph: (206) 695-6200 ¢ Fax: (206) 695-6202
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Analytical Resources, Incorporated

Analytical Chemists and Consultants Analytical Report
Dalton, Olmsted & Fuglevand, Inc Project: Tacoma Coal Gasification Site
6034 N Star Rd Project Number: PAP-001-08ab Reported:
Ferndale WA, 98248 Project Manager: Matt Dalton 10-Oct-2018 15:25
MW-24

18G0332-01RE1 (Water)

Semivolatile Organic Compounds - SIM

Method: EPA 8270D-SIM Sampled: 07/26/2018 10:30
Instrument: NT11 Analyzed: 07-Aug-2018 14:57
Sample Preparation: Preparation Method: EPA 3510C SepF

Preparation Batch: BGG0753 Sample Size: 500 mL

Prepared: 31-Jul-2018 Final Volume: 0.5 mL
Sample Cleanup: Cleanup Method: Silica Gel

Cleanup Batch: CGG0222 Initial Volume: 0.5 mL

Cleaned: 31-Jul-2018 Final Volume: 0.5 mL

Reporting
Analyte CAS Number Dilution Limit Result Units Notes
Naphthalene 91-20-3 250 2.50 ND ug/L U
2-Methylnaphthalene 91-57-6 250 2.50 10.2 ug/L D
1-Methylnaphthalene 90-12-0 250 2.50 87.7 ug/L D
Acenaphthylene 208-96-8 250 2.50 ND ug/L u
Acenaphthene 83-32-9 250 2.50 162 ug/L D
Dibenzofuran 132-64-9 250 2.50 4.34 ug/L D
Fluorene 86-73-7 250 2.50 82.1 ug/L D
Phenanthrene 85-01-8 250 2.50 333 ug/L D
Anthracene 120-12-7 250 2.50 2.88 ug/L D
Fluoranthene 206-44-0 250 2.50 ND ug/L U
Pyrene 129-00-0 250 2.50 ND ug/L U
Benzo(a)anthracene 56-55-3 250 2.50 ND ug/L U
Chrysene 218-01-9 250 2.50 ND ug/L U
Benzo(b)fluoranthene 205-99-2 250 2.50 ND ug/L 8]
Benzo(k)fluoranthene 207-08-9 250 2.50 ND ug/L U
Benzo(j)fluoranthene 205-82-3 250 2.50 ND ug/L U
Benzofluoranthenes, Total 250 2.50 ND ug/L U
Benzo(a)pyrene 50-32-8 250 2.50 ND ug/L U
Indeno(1,2,3-cd)pyrene 193-39-5 250 2.50 ND ug/L U
Dibenzo(a,h)anthracene 53-70-3 250 2.50 ND ug/L 8]
Benzo(g,h,i)perylene 191-24-2 250 2.50 ND ug/L U
Surrogate: 2-Methylnaphthalene-d10 42-120 % DI D1
Surrogate: Dibenzo[a,hjanthracene-d14 29-120 % DI D1
Surrogate: Fluoranthene-d10 57-120 % D1 DI
Ana]ytica] Resources, Inc. The results in this report apply to the samples analyzed in accordance with the
chain of custody document. This analytical report must be reproduced in its
entirety.

4611 S. 134th Place, Suite 100 ¢ Tukwila, WA 98168 e Ph: (206) 695-6200 ¢ Fax: (206) 695-6202
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Analytical Resources, Incorporated
Analytical Chemists and Consultants

Analytical Report
Dalton, Olmsted & Fuglevand, Inc Project: Tacoma Coal Gasification Site
6034 N Star Rd Project Number: PAP-001-08ab Reported:
Ferndale WA, 98248 Project Manager: Matt Dalton 10-Oct-2018 15:25

MW-24
18G0332-02 (Water)

Metals and Metallic Compounds (dissolved)
Method: EPA 6020A
Instrument: ICPMS1

Sampled: 07/26/2018 10:30
Analyzed: 03-Aug-2018 14:34

Sample Preparation: Preparation Method: REN EPA 600/4-79-020 4.1.4 HNO3 matrix
Preparation Batch: BGH0044 Sample Size: 25 mL
Prepared: 02-Aug-2018 Final Volume: 25 mL
Detection ~Reporting
Analyte CAS Number  Dilution Limit Limit Result Units Notes
Antimony, Dissolved 7440-36-0 1 0.0180 0.200 ND ug/L U

Instrument: ICPMS2 Analyzed: 02-Aug-2018 19:03

Sample Preparation: Preparation Method: REN EPA 600/4-79-020 4.1.4 HNO3 matrix
Preparation Batch: BGH0044 Sample Size: 25 mL
Prepared: 02-Aug-2018 Final Volume: 25 mL
Detection ~Reporting
Analyte CAS Number Dilution Limit Limit Result Units Notes
Lead, Dissolved 7439-92-1 1 0.0680 0.100 ND ug/L U
Silver, Dissolved 7440-22-4 1 0.0170 0.200 ND ug/L U

Ana]ytical Resources, Inc. The results in this report apply to the samples analyzed in accordance with the

chain of custody document. This analytical report must be reproduced in its
entirety.

4611 S. 134th Place, Suite 100 ¢ Tukwila, WA 98168 e Ph: (206) 695-6200 ¢ Fax: (206) 695-6202
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Analytical Resources, Incorporated
Analytical Chemists and Consultants

Analytical Report
Dalton, Olmsted & Fuglevand, Inc Project: Tacoma Coal Gasification Site
6034 N Star Rd Project Number: PAP-001-08ab Reported:
Ferndale WA, 98248 Project Manager: Matt Dalton 10-Oct-2018 15:25

MW-24
18G0332-02 (Water)

Metals and Metallic Compounds (dissolved)
Method: EPA 6020A UCT-KED
Instrument: ICPMS2

Sampled: 07/26/2018 10:30

Analyzed: 02-Aug-2018 19:03

Sample Preparation: Preparation Method: REN EPA 600/4-79-020 4.1.4 HNO3 matrix

Preparation Batch: BGH0044 Sample Size: 25 mL

Prepared: 02-Aug-2018 Final Volume: 25 mL

Detection ~Reporting

Analyte CAS Number  Dilution Limit Limit Result Units Notes
Arsenic, Dissolved 7440-38-2 1 0.0220 0.200 0.276 ug/L
Copper, Dissolved 7440-50-8 1 0.340 0.500 0.544 ug/L
Nickel, Dissolved 7440-02-0 1 0.0500 0.500 0.206 ug/L J
Zinc, Dissolved 7440-66-6 1 0.820 4.00 1.16 ug/L J

Ana]ytical Resources, Inc. The results in this report apply to the samples analyzed in accordance with the

chain of custody document. This analytical report must be reproduced in its
entirety.

4611 S. 134th Place, Suite 100 ¢ Tukwila, WA 98168 e Ph: (206) 695-6200 ¢ Fax: (206) 695-6202

Page 23 of 130 18G0332 ARISample_WithFuelPDFs FINAL 10 Oct 2018 1525




Analytical Resources, Incorporated
Analytical Chemists and Consultants

Analytical Report

Dalton, Olmsted & Fuglevand, Inc
6034 N Star Rd
Ferndale WA, 98248

Project: Tacoma Coal Gasification Site
Project Number: PAP-001-08ab
Project Manager: Matt Dalton

Reported:
10-Oct-2018 15:25

Metals and Metallic Compounds (dissolved)

MW-24
18G0332-02 (Water)

Method: EPA 7470A
Instrument: CVAA

Sampled: 07/26/2018 10:30
Analyzed: 30-Jul-2018 09:46

Sample Preparation:

Prepared: 30-Jul-2018

Preparation Method: TWM EPA 7470A
Preparation Batch: BGG0727

Sample Size: 20 mL
Final Volume: 20 mL

Reporting
Analyte CAS Number  Dilution Limit Result Units Notes
Mercury, Dissolved 7439-97-6 1 0.000100 ND mg/L U
Sample Preparation: Preparation Method: TLM EPA 7470A low level
Preparation Batch: BGJ0340 Sample Size: 20 mL
Prepared: 10-Oct-2018 Final Volume: 20 mL
Reporting
Analyte CAS Number  Dilution Limit Result Units Notes
Mercury, Dissolved 7439-97-6 1 0.000020 ND mg/L H,U

Analytical Resources, Inc.

The results in this report apply to the samples analyzed in accordance with the
chain of custody document. This analytical report must be reproduced in its

entirety.

4611 S. 134th Place, Suite 100 ¢ Tukwila, WA 98168 e Ph: (206) 695-6200 ¢ Fax: (206) 695-6202
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Analytical Resources, Incorporated
Analytical Chemists and Consultants

Analytical Report

Dalton, Olmsted & Fuglevand, Inc
6034 N Star Rd
Ferndale WA, 98248

Project: Tacoma Coal Gasification Site

Project Number: PAP-001-08ab
Project Manager: Matt Dalton

Reported:

10-Oct-2018 15:25

Metals and Metallic Compounds

MW-26
18G0332-03 (Water)

Method: EPA 6020A
Instrument: ICPMS2

Sampled: 07/26/2018 12:30

Analyzed: 01-Aug-2018 15:38

Sample Preparation: Preparation Method: REN EPA 600/4-79-020 4.1.4 HNO3 matrix

Preparation Batch: BGG0723

Prepared: 30-Jul-2018

Sample Size: 25 mL
Final Volume: 25 mL

Detection ~Reporting

Analyte CAS Number  Dilution Limit Limit Result Units Notes
Antimony 7440-36-0 1 0.0180 0.200 0.0510 ug/L J
Lead 7439-92-1 1 0.0680 0.100 0.0730 ug/L J
Silver 7440-22-4 1 0.0170 0.200 ND ug/L U

Analytical Resources, Inc.

The results in this report apply to the samples analyzed in accordance with the

chain of custody document. This analytical report must be reproduced in its

entirety.

4611 S. 134th Place, Suite 100 ¢ Tukwila, WA 98168 e Ph: (206) 695-6200 ¢ Fax: (206) 695-6202
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Analytical Resources, Incorporated
Analytical Chemists and Consultants

Analytical Report
Dalton, Olmsted & Fuglevand, Inc Project: Tacoma Coal Gasification Site
6034 N Star Rd Project Number: PAP-001-08ab Reported:
Ferndale WA, 98248 Project Manager: Matt Dalton 10-Oct-2018 15:25

MW-26
18G0332-03 (Water)

Metals and Metallic Compounds
Method: EPA 6020A UCT-KED
Instrument: ICPMS2

Sampled: 07/26/2018 12:30

Analyzed: 30-Jul-2018 19:44

Sample Preparation: Preparation Method: REN EPA 600/4-79-020 4.1.4 HNO3 matrix

Preparation Batch: BGG0723 Sample Size: 25 mL

Prepared: 30-Jul-2018 Final Volume: 25 mL

Detection ~Reporting

Analyte CAS Number  Dilution Limit Limit Result Units Notes
Arsenic 7440-38-2 1 0.0220 0.200 0.259 ug/L
Copper 7440-50-8 1 0.340 0.500 ND ug/L U
Nickel 7440-02-0 1 0.0500 0.500 0.293 ug/L J
Zinc 7440-66-6 1 0.820 4.00 2.75 ug/L J

Ana]ytical Resources, Inc. The results in this report apply to the samples analyzed in accordance with the

chain of custody document. This analytical report must be reproduced in its
entirety.

4611 S. 134th Place, Suite 100 ¢ Tukwila, WA 98168 e Ph: (206) 695-6200 ¢ Fax: (206) 695-6202
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Analytical Resources, Incorporated
Analytical Chemists and Consultants

Analytical Report

Dalton, Olmsted & Fuglevand, Inc
6034 N Star Rd
Ferndale WA, 98248

Project: Tacoma Coal Gasification Site
Project Number: PAP-001-08ab
Project Manager: Matt Dalton

Reported:
10-Oct-2018 15:25

Metals and Metallic Compounds

MW-26
18G0332-03 (Water)

Method: EPA 7470A
Instrument: CVAA

Sampled: 07/26/2018 12:30
Analyzed: 30-Jul-2018 09:23

Sample Preparation:

Prepared: 30-Jul-2018

Preparation Method: TWM EPA 7470A
Preparation Batch: BGG0726

Sample Size: 20 mL
Final Volume: 20 mL

Reporting
Analyte CAS Number  Dilution Limit Result Units Notes
Mercury 7439-97-6 1 0.000100 ND mg/L U
Sample Preparation: Preparation Method: TLM EPA 7470A low level
Preparation Batch: BGJ0338 Sample Size: 20 mL
Prepared: 10-Oct-2018 Final Volume: 20 mL
Reporting
Analyte CAS Number  Dilution Limit Result Units Notes
Mercury 7439-97-6 1 0.000020 ND mg/L H,U

Analytical Resources, Inc.

The results in this report apply to the samples analyzed in accordance with the
chain of custody document. This analytical report must be reproduced in its

entirety.

4611 S. 134th Place, Suite 100 ¢ Tukwila, WA 98168 e Ph: (206) 695-6200 ¢ Fax: (206) 695-6202
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Analytical Resources, Incorporated
Analytical Chemists and Consultants

Analytical Report

Dalton, Olmsted & Fuglevand, Inc Project: Tacoma Coal Gasification Site

6034 N Star Rd Project Number: PAP-001-08ab Reported:

Ferndale WA, 98248 Project Manager: Matt Dalton 10-Oct-2018 15:25

MW-26
18G0332-03 (Water)

Volatile Organic Compounds
Method: EPA 8260C Sampled: 07/26/2018 12:30

Instrument: NT3 Analyzed: 30-Jul-2018 15:07

Sample Preparation: Preparation Method: EPA 5030 (Purge and Trap)

Preparation Batch: BGG0743 Sample Size: 10 mL

Prepared: 30-Jul-2018 Final Volume: 10 mL

Reporting
Analyte CAS Number Dilution Limit Result Units Notes
Benzene 71-43-2 1 0.20 48.8 ug/L
Toluene 108-88-3 1 0.20 ND ug/L U
Ethylbenzene 100-41-4 1 0.20 0.29 ug/L
m,p-Xylene 179601-23-1 1 0.40 4.12 ug/L
o0-Xylene 95-47-6 1 0.20 1.27 ug/L
Surrogate: Toluene-d8 80-120 % 100 %
Surrogate: 4-Bromofluorobenzene 80-120 % 97.9 %
Ana]ytica] Resources, Inc. The results in this report apply to the samples analyzed in accordance with the
chain of custody document. This analytical report must be reproduced in its

entirety.

4611 S. 134th Place, Suite 100 ¢ Tukwila, WA 98168 e Ph: (206) 695-6200 ¢ Fax: (206) 695-6202
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Analytical Resources, Incorporated

Analytical Chemists and Consultants Analytical Report
Dalton, Olmsted & Fuglevand, Inc Project: Tacoma Coal Gasification Site
6034 N Star Rd Project Number: PAP-001-08ab Reported:
Ferndale WA, 98248 Project Manager: Matt Dalton 10-Oct-2018 15:25
MW-26

18G0332-03 (Water)

Semivolatile Organic Compounds - SIM

Method: EPA 8270D-SIM
Instrument: NT11

Sampled: 07/26/2018 12:30
Analyzed: 08-Aug-2018 16:22

Sample Preparation: Preparation Method: EPA 3510C SepF

Preparation Batch: BGG0753 Sample Size: 500 mL

Prepared: 31-Jul-2018 Final Volume: 0.5 mL
Sample Cleanup: Cleanup Method: Silica Gel

Cleanup Batch: CGG0222 Initial Volume: 0.5 mL

Cleaned: 31-Jul-2018 Final Volume: 0.5 mL

Reporting
Analyte CAS Number Dilution Limit Result Units Notes
Naphthalene 91-20-3 5 0.050 3.71 ug/L D
2-Methylnaphthalene 91-57-6 5 0.050 0.592 ug/L D
1-Methylnaphthalene 90-12-0 5 0.050 5.73 ug/L D,E
Acenaphthylene 208-96-8 5 0.050 0.076 ug/L D
Acenaphthene 83-32-9 5 0.050 5.99 ug/L D,E
Dibenzofuran 132-64-9 5 0.050 1.26 ug/L D
Fluorene 86-73-7 5 0.050 1.93 ug/L D
Phenanthrene 85-01-8 5 0.050 1.97 ug/L D
Anthracene 120-12-7 5 0.050 0.229 ug/L D
Fluoranthene 206-44-0 5 0.050 0.221 ug/L D
Pyrene 129-00-0 5 0.050 0.157 ug/L D
Benzo(a)anthracene 56-55-3 5 0.050 ND ug/L U
Chrysene 218-01-9 5 0.050 ND ug/L U
Benzo(b)fluoranthene 205-99-2 5 0.050 ND ug/L 8]
Benzo(k)fluoranthene 207-08-9 5 0.050 ND ug/L U
Benzo(j)fluoranthene 205-82-3 5 0.050 ND ug/L U
Benzofluoranthenes, Total 5 0.050 ND ug/L U
Benzo(a)pyrene 50-32-8 5 0.050 ND ug/L U
Indeno(1,2,3-cd)pyrene 193-39-5 5 0.050 ND ug/L U
Dibenzo(a,h)anthracene 53-70-3 5 0.050 ND ug/L 8]
Benzo(g,h,i)perylene 191-24-2 5 0.050 ND ug/L U
Surrogate: 2-Methylnaphthalene-d10 42-120 % 72.5 %
Surrogate: Dibenzo[a,hjanthracene-d14 29-120 % 78.5 %
Surrogate: Fluoranthene-d10 57-120 % 83.2 %
Ana]ytica] Resources, Inc. The results in this report apply to the samples analyzed in accordance with the

chain of custody document. This analytical report must be reproduced in its

entirety.

4611 S. 134th Place, Suite 100 ¢ Tukwila, WA 98168 e Ph: (206) 695-6200 ¢ Fax: (206) 695-6202
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Analytical Resources, Incorporated
Analytical Chemists and Consultants

Analytical Report

Dalton, Olmsted & Fuglevand, Inc
6034 N Star Rd
Ferndale WA, 98248

Project: Tacoma Coal Gasification Site
Project Number: PAP-001-08ab
Project Manager: Matt Dalton

Reported:
10-Oct-2018 15:25

Petroleum Hydrocarbons

MW-26
18G0332-03 (Water)

Method: NWTPH-Dx
Instrument: FID3

Sampled: 07/26/2018 12:30
Analyzed: 01-Aug-2018 16:31

Sample Preparation: Preparation Method: EPA 3510C SepF
Preparation Batch: BGG0764
Prepared: 31-Jul-2018

Sample Size: 500 mL
Final Volume: 1 mL

Reporting
Analyte CAS Number Dilution Limit Result Units Notes
Diesel Range Organics (C12-C24) 1 0.100 0.684 mg/L
HC ID: DRO
Motor Oil Range Organics (C24-C38) 1 0.200 ND mg/L U
Surrogate: o-Terphenyl 50-150 % 81.0 %

Analytical Resources, Inc.

The results in this report apply to the samples analyzed in accordance with the
chain of custody document. This analytical report must be reproduced in its

entirety.

4611 S. 134th Place, Suite 100 ¢ Tukwila, WA 98168 e Ph: (206) 695-6200 ¢ Fax: (206) 695-6202
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Analytical Resources Inc.
TPH Quantitation Report

Data file: 20180801.b/318H0125.D ARI ID: 18G0332-03

Method: 20180801.b\FID3TPH.m Client ID:

Instrument: fid3b.i Injection: 01-AUG-2018 16:31
Operator: JGR Dilution Factor: 1

Report Date: 08/02/2018
Macro: FID3 072018
FID:3B RESULTS

Compound RT Shift Height Area Method Range Total Area Conc(mg per L)
Toluene 1.558 0.032 32219 71027 | WATPHG (Tol-Cl1l2) 17891036 99.7
C8 1.760 0.003 7977 9622 | WATPHD (Cl2-C24) 58746754 341.9
Ccl10 2.959 -0.021 11126 27862 | WATPHM (C24-C38) 4865322 33.3
clz 3.925 -0.011 94581 288703 | AK102 (Cl0-C25) 76585089 377.3 M
cl4 4.733 0.022 280204 826798 | AK103 (C25-C36) 3774761 35.8
cleé 5.360 0.009 392656 272338 |OR.DIES (Cl10-C28) 78509122 385.1 M
cl18 5.933 -0.006 483523 1541532 |

Cc20 6.495 0.003 307296 563862 |

c22 7.011 -0.027 186983 562414 |

c24 7.572 -0.006 102207 365631 |

C25 7.833 -0.011 74158 96761 |KEROSEN (Tol-C18) 54097119 230.4
c26 8.097 -0.007 53265 169355 |

c28 8.601 -0.005 104456 147488 |IT.DIES (C10-C24) 75881741 374.6
Cc32 9.532 -0.004 83870 212137 |

C34 9.972 0.008 19726 10577 |

Filter Peak 11.704 0.004 31342 208065 |

c36 10.384 0.010 21340 62991 |BUNKERC (C10-C38) 80747063 1305.7
o-terph 6.108 0.002 19764712 21270924 |

Triacon Surr 9.112 -0.002 13557039 19077553 |

Range Times: NW Diesel(3.985 - 7.628) NW Gas(1.476 - 3.985) NwW M.0il(7.628 - 10.821)
AK102(2.929 - 7.794) AK103(7.794 - 10.424) Jet A(2.929 - 5.989)

Surrogate Area Amount

o-Terphenyl 21270924 91.1

Triacontane 19077553 97.4
Analyte RF Curve Date
o-Terph Surr 233493.9 25-MAY-2018
Triacon Surr 195771.2 25-MAY-2018
Gas 179445.5 XX—XX—-XXXX
Diesel 171841.0 25-MAY-2018
Motor 0Oil 146298.0 25-MAY-2018
AK102 203004.0 25-MAY-2018
AK103 105393.0 05-JUN-2018
Kerosene 234790.8 07-JUN-2018
OR Diesel 203892.0 25-MAY-2018
IT Diesel 202556.0 25-MAY-2018
Bunker C 61842.2 20-JUL-2018
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Datafile: FID3B,
Lab ID:18G0332-03

20180801.b/318H0125.D

TPH Manual Integrations Report

Injection:

01-AUG-2018 16:31
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Analytical Resources, Incorporated
Analytical Chemists and Consultants

Analytical Report
Dalton, Olmsted & Fuglevand, Inc Project: Tacoma Coal Gasification Site
6034 N Star Rd Project Number: PAP-001-08ab Reported:
Ferndale WA, 98248

Project Manager: Matt Dalton 10-Oct-2018 15:25

Wet Chemistry

MW-26
18G0332-03 (Water)

Method: SM 2540 D-97
Instrument: BAL2

Sampled: 07/26/2018 12:30
Analyzed: 30-Jul-2018 06:44

Sample Preparation:

Preparation Method: No Prep Wet Chem
Preparation Batch: BGG0728

Sample Size: 550 mL
Prepared: 30-Jul-2018

Final Volume: 1000 mL

Detection  Reporting
Analyte CAS Number Dilution Limit Limit Result Units Notes
Suspended Solids 1 2 2 36 mg/L

Analytical Resources, Inc.

The results in this report apply to the samples analyzed in accordance with the

chain of custody document. This analytical report must be reproduced in its
entirety.

4611 S. 134th Place, Suite 100 ¢ Tukwila, WA 98168 e Ph: (206) 695-6200 ¢ Fax: (206) 695-6202
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Analytical Resources, Incorporated
Analytical Chemists and Consultants

Analytical Report

Dalton, Olmsted & Fuglevand, Inc Project: Tacoma Coal Gasification Site

6034 N Star Rd Project Number: PAP-001-08ab

Reported:
Ferndale WA, 98248 Project Manager: Matt Dalton 10-Oct-2018 15:25

MW-26
18G0332-03 (Water)

Wet Chemistry
Method: SM 4500-CN~ E-99 Sampled: 07/26/2018 12:30
Instrument: UV1800-2 Analyzed: 30-Jul-2018 15:06

Sample Preparation: Preparation Method: No Prep - Volatiles
Preparation Batch: BGG0737

Sample Size: 50 mL
Prepared: 30-Jul-2018

Final Volume: 50 mL

Detection  Reporting
Analyte CAS Number Dilution Limit Limit Result Units Notes
Cyanide, Total 57-12-5 1 0.0050 0.0050 0.0970 mg/L

Ana]ytical Resources, Inc. The results in this report apply to the samples analyzed in accordance with the

chain of custody document. This analytical report must be reproduced in its
entirety.

4611 S. 134th Place, Suite 100 ¢ Tukwila, WA 98168 e Ph: (206) 695-6200 ¢ Fax: (206) 695-6202
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Analytical Resources, Incorporated

Analytical Chemists and Consultants Analytical Report
Dalton, Olmsted & Fuglevand, Inc Project: Tacoma Coal Gasification Site
6034 N Star Rd Project Number: PAP-001-08ab Reported:
Ferndale WA, 98248 Project Manager: Matt Dalton 10-Oct-2018 15:25
MW-26

18G0332-03RE1 (Water)

Semivolatile Organic Compounds - SIM

Method: EPA 8270D-SIM Sampled: 07/26/2018 12:30
Instrument: NT11 Analyzed: 07-Aug-2018 15:35
Sample Preparation: Preparation Method: EPA 3510C SepF

Preparation Batch: BGG0753 Sample Size: 500 mL

Prepared: 31-Jul-2018 Final Volume: 0.5 mL
Sample Cleanup: Cleanup Method: Silica Gel

Cleanup Batch: CGG0222 Initial Volume: 0.5 mL

Cleaned: 31-Jul-2018 Final Volume: 0.5 mL

Reporting
Analyte CAS Number Dilution Limit Result Units Notes
Naphthalene 91-20-3 50 0.500 3.33 ug/L D
2-Methylnaphthalene 91-57-6 50 0.500 0.869 ug/L D
1-Methylnaphthalene 90-12-0 50 0.500 8.70 ug/L D
Acenaphthylene 208-96-8 50 0.500 ND ug/L u
Acenaphthene 83-32-9 50 0.500 12.1 ug/L D
Dibenzofuran 132-64-9 50 0.500 1.19 ug/L D
Fluorene 86-73-7 50 0.500 4.89 ug/L D
Phenanthrene 85-01-8 50 0.500 2.96 ug/L D
Anthracene 120-12-7 50 0.500 ND ug/L U
Fluoranthene 206-44-0 50 0.500 ND ug/L U
Pyrene 129-00-0 50 0.500 ND ug/L U
Benzo(a)anthracene 56-55-3 50 0.500 ND ug/L U
Chrysene 218-01-9 50 0.500 ND ug/L U
Benzo(b)fluoranthene 205-99-2 50 0.500 ND ug/L 8]
Benzo(k)fluoranthene 207-08-9 50 0.500 ND ug/L U
Benzo(j)fluoranthene 205-82-3 50 0.500 ND ug/L U
Benzofluoranthenes, Total 50 0.500 ND ug/L U
Benzo(a)pyrene 50-32-8 50 0.500 ND ug/L U
Indeno(1,2,3-cd)pyrene 193-39-5 50 0.500 ND ug/L U
Dibenzo(a,h)anthracene 53-70-3 50 0.500 ND ug/L 8]
Benzo(g,h,i)perylene 191-24-2 50 0.500 ND ug/L U
Surrogate: 2-Methylnaphthalene-d10 42-120 % 60.2 %
Surrogate: Dibenzo[a,hjanthracene-d14 29-120 % 65.5 % Q
Surrogate: Fluoranthene-d10 57-120 % 63.5 %
Ana]ytica] Resources, Inc. The results in this report apply to the samples analyzed in accordance with the

chain of custody document. This analytical report must be reproduced in its
entirety.

4611 S. 134th Place, Suite 100 ¢ Tukwila, WA 98168 e Ph: (206) 695-6200 ¢ Fax: (206) 695-6202
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Analytical Resources, Incorporated
Analytical Chemists and Consultants

Analytical Report
Dalton, Olmsted & Fuglevand, Inc Project: Tacoma Coal Gasification Site
6034 N Star Rd Project Number: PAP-001-08ab Reported:
Ferndale WA, 98248 Project Manager: Matt Dalton 10-Oct-2018 15:25

MW-26
18G0332-04 (Water)

Metals and Metallic Compounds (dissolved)
Method: EPA 6020A
Instrument: ICPMS1

Sampled: 07/26/2018 12:30
Analyzed: 03-Aug-2018 14:53

Sample Preparation: Preparation Method: REN EPA 600/4-79-020 4.1.4 HNO3 matrix
Preparation Batch: BGH0044 Sample Size: 25 mL
Prepared: 02-Aug-2018 Final Volume: 25 mL
Detection ~Reporting
Analyte CAS Number  Dilution Limit Limit Result Units Notes
Antimony, Dissolved 7440-36-0 1 0.0180 0.200 0.0420 ug/L J

Instrument: ICPMS2 Analyzed: 02-Aug-2018 19:08

Sample Preparation: Preparation Method: REN EPA 600/4-79-020 4.1.4 HNO3 matrix
Preparation Batch: BGH0044 Sample Size: 25 mL
Prepared: 02-Aug-2018 Final Volume: 25 mL
Detection ~Reporting
Analyte CAS Number Dilution Limit Limit Result Units Notes
Lead, Dissolved 7439-92-1 1 0.0680 0.100 ND ug/L U
Silver, Dissolved 7440-22-4 1 0.0170 0.200 ND ug/L U

Ana]ytical Resources, Inc. The results in this report apply to the samples analyzed in accordance with the

chain of custody document. This analytical report must be reproduced in its
entirety.

4611 S. 134th Place, Suite 100 ¢ Tukwila, WA 98168 e Ph: (206) 695-6200 ¢ Fax: (206) 695-6202
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Analytical Resources, Incorporated
Analytical Chemists and Consultants

Analytical Report
Dalton, Olmsted & Fuglevand, Inc Project: Tacoma Coal Gasification Site
6034 N Star Rd Project Number: PAP-001-08ab Reported:
Ferndale WA, 98248 Project Manager: Matt Dalton 10-Oct-2018 15:25

MW-26
18G0332-04 (Water)

Metals and Metallic Compounds (dissolved)
Method: EPA 6020A UCT-KED
Instrument: ICPMS2

Sampled: 07/26/2018 12:30

Analyzed: 02-Aug-2018 19:08

Sample Preparation: Preparation Method: REN EPA 600/4-79-020 4.1.4 HNO3 matrix

Preparation Batch: BGH0044 Sample Size: 25 mL

Prepared: 02-Aug-2018 Final Volume: 25 mL

Detection ~Reporting

Analyte CAS Number  Dilution Limit Limit Result Units Notes
Arsenic, Dissolved 7440-38-2 1 0.0220 0.200 0.194 ug/L J
Copper, Dissolved 7440-50-8 1 0.340 0.500 ND ug/L U
Nickel, Dissolved 7440-02-0 1 0.0500 0.500 0.130 ug/L J
Zinc, Dissolved 7440-66-6 1 0.820 4.00 ND ug/L U

Ana]ytical Resources, Inc. The results in this report apply to the samples analyzed in accordance with the

chain of custody document. This analytical report must be reproduced in its
entirety.

4611 S. 134th Place, Suite 100 ¢ Tukwila, WA 98168 e Ph: (206) 695-6200 ¢ Fax: (206) 695-6202
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Analytical Resources, Incorporated
Analytical Chemists and Consultants

Analytical Report

Dalton, Olmsted & Fuglevand, Inc
6034 N Star Rd
Ferndale WA, 98248

Project: Tacoma Coal Gasification Site
Project Number: PAP-001-08ab
Project Manager: Matt Dalton

Reported:
10-Oct-2018 15:25

Metals and Metallic Compounds (dissolved)

MW-26
18G0332-04 (Water)

Method: EPA 7470A
Instrument: CVAA

Sampled: 07/26/2018 12:30
Analyzed: 30-Jul-2018 09:53

Sample Preparation:

Prepared: 30-Jul-2018

Preparation Method: TWM EPA 7470A
Preparation Batch: BGG0727

Sample Size: 20 mL
Final Volume: 20 mL

Reporting
Analyte CAS Number  Dilution Limit Result Units Notes
Mercury, Dissolved 7439-97-6 1 0.000100 ND mg/L U
Sample Preparation: Preparation Method: TLM EPA 7470A low level
Preparation Batch: BGJ0340 Sample Size: 20 mL
Prepared: 10-Oct-2018 Final Volume: 20 mL
Reporting
Analyte CAS Number  Dilution Limit Result Units Notes
Mercury, Dissolved 7439-97-6 1 0.000020 ND mg/L H,U

Analytical Resources, Inc.

The results in this report apply to the samples analyzed in accordance with the
chain of custody document. This analytical report must be reproduced in its

entirety.

4611 S. 134th Place, Suite 100 ¢ Tukwila, WA 98168 e Ph: (206) 695-6200 ¢ Fax: (206) 695-6202
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Analytical Resources, Incorporated
Analytical Chemists and Consultants

Analytical Report

Dalton, Olmsted & Fuglevand, Inc
6034 N Star Rd
Ferndale WA, 98248

Project: Tacoma Coal Gasification Site

Project Number: PAP-001-08ab
Project Manager: Matt Dalton

Reported:

10-Oct-2018 15:25

Metals and Metallic Compounds

MW-28
18G0332-05 (Water)

Method: EPA 6020A
Instrument: ICPMS2

Sampled: 07/26/2018 09:30

Analyzed: 01-Aug-2018 15:42

Sample Preparation:

Prepared: 30-Jul-2018

Preparation Method: REN EPA 600/4-79-020 4.1.4 HNO3 matrix
Preparation Batch: BGG0723

Sample Size: 25 mL
Final Volume: 25 mL

Detection ~Reporting
Analyte CAS Number  Dilution Limit Limit Result Units Notes
Antimony 7440-36-0 1 0.0180 0.200 ND ug/L U
Lead 7439-92-1 1 0.0680 0.100 ND ug/L U
Silver 7440-22-4 1 0.0170 0.200 ND ug/L U

Analytical Resources, Inc.

The results in this report apply to the samples analyzed in accordance with the

chain of custody document. This analytical report must be reproduced in its

entirety.

4611 S. 134th Place, Suite 100 ¢ Tukwila, WA 98168 e Ph: (206) 695-6200 ¢ Fax: (206) 695-6202
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Analytical Resources, Incorporated
Analytical Chemists and Consultants

Analytical Report
Dalton, Olmsted & Fuglevand, Inc Project: Tacoma Coal Gasification Site
6034 N Star Rd Project Number: PAP-001-08ab Reported:
Ferndale WA, 98248 Project Manager: Matt Dalton 10-Oct-2018 15:25

MW-28
18G0332-05 (Water)

Metals and Metallic Compounds
Method: EPA 6020A UCT-KED
Instrument: ICPMS2

Sampled: 07/26/2018 09:30

Analyzed: 30-Jul-2018 19:48

Sample Preparation: Preparation Method: REN EPA 600/4-79-020 4.1.4 HNO3 matrix

Preparation Batch: BGG0723 Sample Size: 25 mL

Prepared: 30-Jul-2018 Final Volume: 25 mL

Detection ~Reporting

Analyte CAS Number  Dilution Limit Limit Result Units Notes
Arsenic 7440-38-2 1 0.0220 0.200 11.5 ug/L
Copper 7440-50-8 1 0.340 0.500 ND ug/L U
Nickel 7440-02-0 1 0.0500 0.500 0.0620 ug/L J
Zinc 7440-66-6 1 0.820 4.00 1.87 ug/L J

Ana]ytical Resources, Inc. The results in this report apply to the samples analyzed in accordance with the

chain of custody document. This analytical report must be reproduced in its
entirety.

4611 S. 134th Place, Suite 100 ¢ Tukwila, WA 98168 e Ph: (206) 695-6200 ¢ Fax: (206) 695-6202
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Analytical Resources, Incorporated
Analytical Chemists and Consultants

Analytical Report

Dalton, Olmsted & Fuglevand, Inc
6034 N Star Rd
Ferndale WA, 98248

Project: Tacoma Coal Gasification Site
Project Number: PAP-001-08ab
Project Manager: Matt Dalton

Reported:
10-Oct-2018 15:25

Metals and Metallic Compounds

MW-28
18G0332-05 (Water)

Method: EPA 7470A
Instrument: CVAA

Sampled: 07/26/2018 09:30
Analyzed: 30-Jul-2018 09:25

Sample Preparation:

Prepared: 30-Jul-2018

Preparation Method: TWM EPA 7470A
Preparation Batch: BGG0726

Sample Size: 20 mL
Final Volume: 20 mL

Reporting
Analyte CAS Number  Dilution Limit Result Units Notes
Mercury 7439-97-6 1 0.000100 ND mg/L U
Sample Preparation: Preparation Method: TLM EPA 7470A low level
Preparation Batch: BGJ0338 Sample Size: 20 mL
Prepared: 10-Oct-2018 Final Volume: 20 mL
Reporting
Analyte CAS Number  Dilution Limit Result Units Notes
Mercury 7439-97-6 1 0.000020 ND mg/L H,U

Analytical Resources, Inc.

The results in this report apply to the samples analyzed in accordance with the
chain of custody document. This analytical report must be reproduced in its

entirety.

4611 S. 134th Place, Suite 100 ¢ Tukwila, WA 98168 e Ph: (206) 695-6200 ¢ Fax: (206) 695-6202
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Analytical Resources, Incorporated
Analytical Chemists and Consultants

Analytical Report

Dalton, Olmsted & Fuglevand, Inc
6034 N Star Rd
Ferndale WA, 98248

Project: Tacoma Coal Gasification Site
Project Number: PAP-001-08ab
Project Manager: Matt Dalton

Reported:

10-Oct-2018 15:25

Volatile Organic Compounds

MW-28
18G0332-05 (Water)

Method: EPA 8260C
Instrument: NT3

Sampled: 07/26/2018 09:30
Analyzed: 30-Jul-2018 15:33

Sample Preparation: Preparation Method: EPA 5030 (Purge and Trap)

Preparation Batch: BGG0743

Prepared: 30-Jul-2018

Sample Size: 10 mL
Final Volume: 10 mL

Reporting
Analyte CAS Number Dilution Limit Result Units Notes
Benzene 71-43-2 1 0.20 0.86 ug/L
Toluene 108-88-3 1 0.20 ND ug/L U
Ethylbenzene 100-41-4 1 0.20 2.99 ug/L
m,p-Xylene 179601-23-1 1 0.40 ND ug/L 18]
o0-Xylene 95-47-6 1 0.20 0.50 ug/L
Surrogate: Toluene-d8 80-120 % 98.6 %
Surrogate: 4-Bromofluorobenzene 80-120 % 98.0 %

Analytical Resources, Inc.

The results in this report apply to the samples analyzed in accordance with the

chain of custody document. This analytical report must be reproduced in its

entirety.

4611 S. 134th Place, Suite 100 ¢ Tukwila, WA 98168 e Ph: (206) 695-6200 ¢ Fax: (206) 695-6202
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Analytical Resources, Incorporated

Analytical Chemists and Consultants Analytical Report
Dalton, Olmsted & Fuglevand, Inc Project: Tacoma Coal Gasification Site
6034 N Star Rd Project Number: PAP-001-08ab Reported:
Ferndale WA, 98248 Project Manager: Matt Dalton 10-Oct-2018 15:25
MW-28

18G0332-05 (Water)

Semivolatile Organic Compounds - SIM

Method: EPA 8270D-SIM Sampled: 07/26/2018 09:30
Instrument: NT11 Analyzed: 08-Aug-2018 17:00
Sample Preparation: Preparation Method: EPA 3510C SepF

Preparation Batch: BGG0753 Sample Size: 500 mL

Prepared: 31-Jul-2018 Final Volume: 0.5 mL
Sample Cleanup: Cleanup Method: Silica Gel

Cleanup Batch: CGG0222 Initial Volume: 0.5 mL

Cleaned: 31-Jul-2018 Final Volume: 0.5 mL

Reporting
Analyte CAS Number Dilution Limit Result Units Notes
Naphthalene 91-20-3 1 0.010 1.13 ug/L E
2-Methylnaphthalene 91-57-6 1 0.010 ND ug/L 8]
1-Methylnaphthalene 90-12-0 1 0.010 0.021 ug/L
Acenaphthylene 208-96-8 1 0.010 ND ug/L u
Acenaphthene 83-32-9 1 0.010 0.013 ug/L
Dibenzofuran 132-64-9 1 0.010 ND ug/L U
Fluorene 86-73-7 1 0.010 ND ug/L U
Phenanthrene 85-01-8 1 0.010 ND ug/L 8]
Anthracene 120-12-7 1 0.010 ND ug/L U
Fluoranthene 206-44-0 1 0.010 0.013 ug/L
Pyrene 129-00-0 1 0.010 0.015 ug/L
Benzo(a)anthracene 56-55-3 1 0.010 ND ug/L U
Chrysene 218-01-9 1 0.010 ND ug/L U
Benzo(b)fluoranthene 205-99-2 1 0.010 ND ug/L 8]
Benzo(k)fluoranthene 207-08-9 1 0.010 ND ug/L U
Benzo(j)fluoranthene 205-82-3 1 0.010 ND ug/L U
Benzofluoranthenes, Total 1 0.010 ND ug/L U
Benzo(a)pyrene 50-32-8 1 0.010 ND ug/L U
Indeno(1,2,3-cd)pyrene 193-39-5 1 0.010 ND ug/L U
Dibenzo(a,h)anthracene 53-70-3 1 0.010 ND ug/L 8]
Benzo(g,h,i)perylene 191-24-2 1 0.010 ND ug/L U
Surrogate: 2-Methylnaphthalene-d10 42-120 % 72.8 %
Surrogate: Dibenzo[a,hjanthracene-d14 29-120 % 99.2 %
Surrogate: Fluoranthene-d10 57-120 % 91.6 %
Ana]ytica] Resources, Inc. The results in this report apply to the samples analyzed in accordance with the

chain of custody document. This analytical report must be reproduced in its
entirety.

4611 S. 134th Place, Suite 100 ¢ Tukwila, WA 98168 e Ph: (206) 695-6200 ¢ Fax: (206) 695-6202
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Analytical Resources, Incorporated
Analytical Chemists and Consultants

Analytical Report

Dalton, Olmsted & Fuglevand, Inc
6034 N Star Rd
Ferndale WA, 98248

Project: Tacoma Coal Gasification Site
Project Number: PAP-001-08ab
Project Manager: Matt Dalton

Reported:
10-Oct-2018 15:25

Petroleum Hydrocarbons

MW-28
18G0332-05 (Water)

Method: NWTPH-Dx
Instrument: FID3

Sampled: 07/26/2018 09:30
Analyzed: 01-Aug-2018 16:50

Sample Preparation: Preparation Method: EPA 3510C SepF
Preparation Batch: BGG0764
Prepared: 31-Jul-2018

Sample Size: 500 mL
Final Volume: 1 mL

Reporting
Analyte CAS Number Dilution Limit Result Units Notes
Diesel Range Organics (C12-C24) 1 0.100 ND mg/L U
Motor Oil Range Organics (C24-C38) 1 0.200 ND mg/L U
Surrogate: o-Terphenyl 50-150 % 67.0 %

Analytical Resources, Inc.

The results in this report apply to the samples analyzed in accordance with the
chain of custody document. This analytical report must be reproduced in its

entirety.

4611 S. 134th Place, Suite 100 ¢ Tukwila, WA 98168 e Ph: (206) 695-6200 ¢ Fax: (206) 695-6202
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Analytical Resources Inc.
TPH Quantitation Report

Data file: 20180801.b/318H0126.D ARI ID: 18G0332-05

Method: 20180801.b\FID3TPH.m Client ID:

Instrument: fid3b.i Injection: 01-AUG-2018 16:50
Operator: JGR Dilution Factor: 1

Report Date: 08/02/2018
Macro: FID3 072018
FID:3B RESULTS

Compound RT Shift Height Area Method Range Total Area Conc(mg per L)
Toluene —-——— | WATPHG (Tol-Cl1l2) 1466316 8.2
C8 1.784 0.026 4721 11475 | WATPHD (Cl2-C24) 71248 0.4
Ccl10 3.016 0.036 3167 7232 | WATPHM (C24-C38) 724272 5.0
clz 3.909 -0.026 16028 67906 | AKl102 (Cl10-C25) 1214585 6.0
cl4 —-——— | AK103 (C25-C36) 560097 5.3
cleé —-——— |[OR.DIES (C10-C28) 1330411 6.5
cl18 5.922 -0.017 1499 1445 |

Cc20 —-——— |

c22 7.086 0.048 1645 1326 |

c24 7.590 0.012 2338 3167 |

C25 7.874 0.030 4781 17397 |KEROSEN (Tol-C18) 1481165 6.3
c26 8.112 0.008 1560 1590 |

c28 8.608 0.002 52326 72319 |IT.DIES (Cl0-C24) 1212345 6.0
Cc32 9.540 0.004 38002 93998 |

C34 9.993 0.029 6542 6089 |

Filter Peak 11.659 -0.041 30940 178323 |

c36 10.386 0.012 11763 25431 |BUNKERC (C10-C38) 1936617 31.3
o-terph 6.102 -0.004 16241028 17614350 |

Triacon Surr 9.111 -0.003 12353684 16147314 |

Range Times: NW Diesel(3.985 - 7.628) NW Gas(1.476 - 3.985) NwW M.0il(7.628 - 10.821)
AK102(2.929 - 7.794) AK103(7.794 - 10.424) Jet A(2.929 - 5.989)

Surrogate Area Amount

o-Terphenyl 17614350 75.4

Triacontane 16147314 82.5
Analyte RF Curve Date
o-Terph Surr 233493.9 25-MAY-2018
Triacon Surr 195771.2 25-MAY-2018
Gas 179445.5 XX—XX—-XXXX
Diesel 171841.0 25-MAY-2018
Motor 0Oil 146298.0 25-MAY-2018
AK102 203004.0 25-MAY-2018
AK103 105393.0 05-JUN-2018
Kerosene 234790.8 07-JUN-2018
OR Diesel 203892.0 25-MAY-2018
IT Diesel 202556.0 25-MAY-2018
Bunker C 61842.2 20-JUL-2018
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Analytical Resources, Incorporated
Analytical Chemists and Consultants

Analytical Report
Dalton, Olmsted & Fuglevand, Inc Project: Tacoma Coal Gasification Site
6034 N Star Rd Project Number: PAP-001-08ab Reported:
Ferndale WA, 98248

Project Manager: Matt Dalton 10-Oct-2018 15:25

Wet Chemistry

MW-28
18G0332-05 (Water)

Method: SM 2540 D-97
Instrument: BAL2

Sampled: 07/26/2018 09:30
Analyzed: 30-Jul-2018 06:44

Sample Preparation:

Preparation Method: No Prep Wet Chem
Preparation Batch: BGG0728

Sample Size: 910 mL
Prepared: 30-Jul-2018

Final Volume: 1000 mL

Detection  Reporting
Analyte CAS Number Dilution Limit Limit Result Units Notes
Suspended Solids 1 1 1 ND mg/L U

Analytical Resources, Inc.

The results in this report apply to the samples analyzed in accordance with the

chain of custody document. This analytical report must be reproduced in its
entirety.

4611 S. 134th Place, Suite 100 ¢ Tukwila, WA 98168 e Ph: (206) 695-6200 ¢ Fax: (206) 695-6202
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Analytical Resources, Incorporated
Analytical Chemists and Consultants

Analytical Report

Dalton, Olmsted & Fuglevand, Inc Project: Tacoma Coal Gasification Site

6034 N Star Rd Project Number: PAP-001-08ab

Reported:
Ferndale WA, 98248 Project Manager: Matt Dalton 10-Oct-2018 15:25

MW-28
18G0332-05 (Water)

Wet Chemistry
Method: SM 4500-CN~ E-99 Sampled: 07/26/2018 09:30
Instrument: UV1800-2 Analyzed: 30-Jul-2018 15:06

Sample Preparation: Preparation Method: No Prep - Volatiles
Preparation Batch: BGG0737

Sample Size: 50 mL
Prepared: 30-Jul-2018

Final Volume: 50 mL

Detection  Reporting
Analyte CAS Number Dilution Limit Limit Result Units Notes
Cyanide, Total 57-12-5 1 0.0050 0.0050 ND mg/L U

Ana]ytical Resources, Inc. The results in this report apply to the samples analyzed in accordance with the

chain of custody document. This analytical report must be reproduced in its
entirety.

4611 S. 134th Place, Suite 100 ¢ Tukwila, WA 98168 e Ph: (206) 695-6200 ¢ Fax: (206) 695-6202
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Analytical Resources, Incorporated

Analytical Chemists and Consultants Analytical Report
Dalton, Olmsted & Fuglevand, Inc Project: Tacoma Coal Gasification Site
6034 N Star Rd Project Number: PAP-001-08ab Reported:
Ferndale WA, 98248 Project Manager: Matt Dalton 10-Oct-2018 15:25
MW-28

18G0332-0SRE1 (Water)

Semivolatile Organic Compounds - SIM

Method: EPA 8270D-SIM Sampled: 07/26/2018 09:30
Instrument: NT11 Analyzed: 08-Aug-2018 17:38
Sample Preparation: Preparation Method: EPA 3510C SepF

Preparation Batch: BGG0753 Sample Size: 500 mL

Prepared: 31-Jul-2018 Final Volume: 0.5 mL
Sample Cleanup: Cleanup Method: Silica Gel

Cleanup Batch: CGG0222 Initial Volume: 0.5 mL

Cleaned: 31-Jul-2018 Final Volume: 0.5 mL

Reporting
Analyte CAS Number Dilution Limit Result Units Notes
Naphthalene 91-20-3 5 0.050 1.23 ug/L D
2-Methylnaphthalene 91-57-6 5 0.050 ND ug/L 8]
1-Methylnaphthalene 90-12-0 5 0.050 ND ug/L 18]
Acenaphthylene 208-96-8 5 0.050 ND ug/L u
Acenaphthene 83-32-9 5 0.050 ND ug/L U
Dibenzofuran 132-64-9 5 0.050 ND ug/L U
Fluorene 86-73-7 5 0.050 ND ug/L U
Phenanthrene 85-01-8 5 0.050 ND ug/L 8]
Anthracene 120-12-7 5 0.050 ND ug/L U
Fluoranthene 206-44-0 5 0.050 ND ug/L U
Pyrene 129-00-0 5 0.050 ND ug/L U
Benzo(a)anthracene 56-55-3 5 0.050 ND ug/L U
Chrysene 218-01-9 5 0.050 ND ug/L U
Benzo(b)fluoranthene 205-99-2 5 0.050 ND ug/L 8]
Benzo(k)fluoranthene 207-08-9 5 0.050 ND ug/L U
Benzo(j)fluoranthene 205-82-3 5 0.050 ND ug/L U
Benzofluoranthenes, Total 5 0.050 ND ug/L U
Benzo(a)pyrene 50-32-8 5 0.050 ND ug/L U
Indeno(1,2,3-cd)pyrene 193-39-5 5 0.050 ND ug/L U
Dibenzo(a,h)anthracene 53-70-3 5 0.050 ND ug/L 8]
Benzo(g,h,i)perylene 191-24-2 5 0.050 ND ug/L U
Surrogate: 2-Methylnaphthalene-d10 42-120 % 71.0 %
Surrogate: Dibenzo[a,hjanthracene-d14 29-120 % 75.9 %
Surrogate: Fluoranthene-d10 57-120 % 78.7 %
Ana]ytica] Resources, Inc. The results in this report apply to the samples analyzed in accordance with the
chain of custody document. This analytical report must be reproduced in its
entirety.

4611 S. 134th Place, Suite 100 ¢ Tukwila, WA 98168 e Ph: (206) 695-6200 ¢ Fax: (206) 695-6202
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Analytical Resources, Incorporated
Analytical Chemists and Consultants

Analytical Report
Dalton, Olmsted & Fuglevand, Inc Project: Tacoma Coal Gasification Site
6034 N Star Rd Project Number: PAP-001-08ab Reported:
Ferndale WA, 98248 Project Manager: Matt Dalton 10-Oct-2018 15:25

MW-28
18G0332-06 (Water)

Metals and Metallic Compounds (dissolved)
Method: EPA 6020A
Instrument: ICPMS1

Sampled: 07/26/2018 09:30
Analyzed: 03-Aug-2018 14:57

Sample Preparation: Preparation Method: REN EPA 600/4-79-020 4.1.4 HNO3 matrix
Preparation Batch: BGH0044 Sample Size: 25 mL
Prepared: 02-Aug-2018 Final Volume: 25 mL
Detection ~Reporting
Analyte CAS Number  Dilution Limit Limit Result Units Notes
Antimony, Dissolved 7440-36-0 1 0.0180 0.200 ND ug/L U

Instrument: ICPMS2 Analyzed: 02-Aug-2018 19:12

Sample Preparation: Preparation Method: REN EPA 600/4-79-020 4.1.4 HNO3 matrix
Preparation Batch: BGH0044 Sample Size: 25 mL
Prepared: 02-Aug-2018 Final Volume: 25 mL
Detection ~Reporting
Analyte CAS Number Dilution Limit Limit Result Units Notes
Lead, Dissolved 7439-92-1 1 0.0680 0.100 ND ug/L U
Silver, Dissolved 7440-22-4 1 0.0170 0.200 ND ug/L U

Ana]ytical Resources, Inc. The results in this report apply to the samples analyzed in accordance with the

chain of custody document. This analytical report must be reproduced in its
entirety.

4611 S. 134th Place, Suite 100 ¢ Tukwila, WA 98168 e Ph: (206) 695-6200 ¢ Fax: (206) 695-6202
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Analytical Resources, Incorporated
Analytical Chemists and Consultants

Analytical Report
Dalton, Olmsted & Fuglevand, Inc Project: Tacoma Coal Gasification Site
6034 N Star Rd Project Number: PAP-001-08ab Reported:
Ferndale WA, 98248 Project Manager: Matt Dalton 10-Oct-2018 15:25

MW-28
18G0332-06 (Water)

Metals and Metallic Compounds (dissolved)
Method: EPA 6020A UCT-KED
Instrument: ICPMS2

Sampled: 07/26/2018 09:30

Analyzed: 02-Aug-2018 19:12
Sample Preparation: Preparation Method: REN EPA 600/4-79-020 4.1.4 HNO3 matrix

Preparation Batch: BGH0044 Sample Size: 25 mL

Prepared: 02-Aug-2018 Final Volume: 25 mL

Detection ~Reporting

Analyte CAS Number  Dilution Limit Limit Result Units Notes
Arsenic, Dissolved 7440-38-2 1 0.0220 0.200 11.5 ug/L
Copper, Dissolved 7440-50-8 1 0.340 0.500 ND ug/L U
Nickel, Dissolved 7440-02-0 1 0.0500 0.500 ND ug/L U
Zinc, Dissolved 7440-66-6 1 0.820 4.00 0.976 ug/L J

Ana]ytical Resources, Inc. The results in this report apply to the samples analyzed in accordance with the

chain of custody document. This analytical report must be reproduced in its
entirety.

4611 S. 134th Place, Suite 100 ¢ Tukwila, WA 98168 e Ph: (206) 695-6200 ¢ Fax: (206) 695-6202
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Analytical Resources, Incorporated
Analytical Chemists and Consultants

Analytical Report

Dalton, Olmsted & Fuglevand, Inc
6034 N Star Rd
Ferndale WA, 98248

Project: Tacoma Coal Gasification Site
Project Number: PAP-001-08ab
Project Manager: Matt Dalton

Reported:
10-Oct-2018 15:25

Metals and Metallic Compounds (dissolved)

MW-28
18G0332-06 (Water)

Method: EPA 7470A
Instrument: CVAA

Sampled: 07/26/2018 09:30
Analyzed: 30-Jul-2018 09:55

Sample Preparation:

Prepared: 30-Jul-2018

Preparation Method: TWM EPA 7470A
Preparation Batch: BGG0727

Sample Size: 20 mL
Final Volume: 20 mL

Reporting
Analyte CAS Number  Dilution Limit Result Units Notes
Mercury, Dissolved 7439-97-6 1 0.000100 ND mg/L U
Sample Preparation: Preparation Method: TLM EPA 7470A low level
Preparation Batch: BGJ0340 Sample Size: 20 mL
Prepared: 10-Oct-2018 Final Volume: 20 mL
Reporting
Analyte CAS Number  Dilution Limit Result Units Notes
Mercury, Dissolved 7439-97-6 1 0.000020 ND mg/L H,U

Analytical Resources, Inc.

The results in this report apply to the samples analyzed in accordance with the
chain of custody document. This analytical report must be reproduced in its

entirety.

4611 S. 134th Place, Suite 100 ¢ Tukwila, WA 98168 e Ph: (206) 695-6200 ¢ Fax: (206) 695-6202
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Analytical Resources, Incorporated
Analytical Chemists and Consultants

Analytical Report

Dalton, Olmsted & Fuglevand, Inc
6034 N Star Rd
Ferndale WA, 98248

Project: Tacoma Coal Gasification Site

Project Number: PAP-001-08ab
Project Manager: Matt Dalton

Reported:

10-Oct-2018 15:25

Metals and Metallic Compounds

MW-29
18G0332-07 (Water)

Method: EPA 6020A
Instrument: ICPMS2

Sampled: 07/26/2018 11:30

Analyzed: 01-Aug-2018 15:47

Sample Preparation: Preparation Method: REN EPA 600/4-79-020 4.1.4 HNO3 matrix

Preparation Batch: BGG0723

Prepared: 30-Jul-2018

Sample Size: 25 mL
Final Volume: 25 mL

Detection ~Reporting

Analyte CAS Number  Dilution Limit Limit Result Units Notes
Antimony 7440-36-0 1 0.0180 0.200 0.0280 ug/L J
Lead 7439-92-1 1 0.0680 0.100 ND ug/L U
Silver 7440-22-4 1 0.0170 0.200 ND ug/L U

Analytical Resources, Inc.

The results in this report apply to the samples analyzed in accordance with the

chain of custody document. This analytical report must be reproduced in its

entirety.

4611 S. 134th Place, Suite 100 ¢ Tukwila, WA 98168 e Ph: (206) 695-6200 ¢ Fax: (206) 695-6202
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Analytical Resources, Incorporated
Analytical Chemists and Consultants

Analytical Report
Dalton, Olmsted & Fuglevand, Inc Project: Tacoma Coal Gasification Site
6034 N Star Rd Project Number: PAP-001-08ab Reported:
Ferndale WA, 98248 Project Manager: Matt Dalton 10-Oct-2018 15:25

MW-29
18G0332-07 (Water)

Metals and Metallic Compounds
Method: EPA 6020A UCT-KED
Instrument: ICPMS2

Sampled: 07/26/2018 11:30

Analyzed: 30-Jul-2018 19:53

Sample Preparation: Preparation Method: REN EPA 600/4-79-020 4.1.4 HNO3 matrix

Preparation Batch: BGG0723 Sample Size: 25 mL

Prepared: 30-Jul-2018 Final Volume: 25 mL

Detection ~Reporting

Analyte CAS Number  Dilution Limit Limit Result Units Notes
Arsenic 7440-38-2 1 0.0220 0.200 4.06 ug/L
Copper 7440-50-8 1 0.340 0.500 ND ug/L U
Nickel 7440-02-0 1 0.0500 0.500 0.131 ug/L J
Zinc 7440-66-6 1 0.820 4.00 ND ug/L 8]

Ana]ytical Resources, Inc. The results in this report apply to the samples analyzed in accordance with the

chain of custody document. This analytical report must be reproduced in its
entirety.

4611 S. 134th Place, Suite 100 ¢ Tukwila, WA 98168 e Ph: (206) 695-6200 ¢ Fax: (206) 695-6202
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Analytical Resources, Incorporated
Analytical Chemists and Consultants

Analytical Report

Dalton, Olmsted & Fuglevand, Inc
6034 N Star Rd
Ferndale WA, 98248

Project: Tacoma Coal Gasification Site
Project Number: PAP-001-08ab
Project Manager: Matt Dalton

Reported:
10-Oct-2018 15:25

Metals and Metallic Compounds

MW-29
18G0332-07 (Water)

Method: EPA 7470A
Instrument: CVAA

Sampled: 07/26/2018 11:30
Analyzed: 30-Jul-2018 09:27

Sample Preparation:

Prepared: 30-Jul-2018

Preparation Method: TWM EPA 7470A
Preparation Batch: BGG0726

Sample Size: 20 mL
Final Volume: 20 mL

Reporting
Analyte CAS Number  Dilution Limit Result Units Notes
Mercury 7439-97-6 1 0.000100 ND mg/L U
Sample Preparation: Preparation Method: TLM EPA 7470A low level
Preparation Batch: BGJ0338 Sample Size: 20 mL
Prepared: 10-Oct-2018 Final Volume: 20 mL
Reporting
Analyte CAS Number  Dilution Limit Result Units Notes
Mercury 7439-97-6 1 0.000020 ND mg/L H,U

Analytical Resources, Inc.

The results in this report apply to the samples analyzed in accordance with the
chain of custody document. This analytical report must be reproduced in its

entirety.

4611 S. 134th Place, Suite 100 ¢ Tukwila, WA 98168 e Ph: (206) 695-6200 ¢ Fax: (206) 695-6202
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Analytical Resources, Incorporated
Analytical Chemists and Consultants

Analytical Report
Dalton, Olmsted & Fuglevand, Inc Project: Tacoma Coal Gasification Site
6034 N Star Rd Project Number: PAP-001-08ab Reported:
Ferndale WA, 98248 Project Manager: Matt Dalton 10-Oct-2018 15:25
MW-29

18G0332-07 (Water)

Volatile Organic Compounds
Method: EPA 8260C
Instrument: NT3

Sampled: 07/26/2018 11:30
Analyzed: 30-Jul-2018 15:59

Sample Preparation: Preparation Method: EPA 5030 (Purge and Trap)

Preparation Batch: BGG0743 Sample Size: 10 mL

Prepared: 30-Jul-2018 Final Volume: 10 mL

Reporting
Analyte CAS Number Dilution Limit Result Units Notes
Benzene 71-43-2 1 0.20 7.66 ug/L
Toluene 108-88-3 1 0.20 ND ug/L U
Ethylbenzene 100-41-4 1 0.20 ND ug/L U
m,p-Xylene 179601-23-1 1 0.40 ND ug/L 18]
o0-Xylene 95-47-6 1 0.20 0.51 ug/L
Surrogate: Toluene-d8 80-120 % 100 %
Surrogate: 4-Bromofluorobenzene 80-120 % 100 %
Ana]ytica] Resources, Inc. The results in this report apply to the samples analyzed in accordance with the
chain of custody document. This analytical report must be reproduced in its

entirety.

4611 S. 134th Place, Suite 100 ¢ Tukwila, WA 98168 e Ph: (206) 695-6200 ¢ Fax: (206) 695-6202
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Analytical Resources, Incorporated

Analytical Chemists and Consultants Analytical Report
Dalton, Olmsted & Fuglevand, Inc Project: Tacoma Coal Gasification Site
6034 N Star Rd Project Number: PAP-001-08ab Reported:
Ferndale WA, 98248 Project Manager: Matt Dalton 10-Oct-2018 15:25
MW-29

18G0332-07 (Water)

Semivolatile Organic Compounds - SIM

Method: EPA 8270D-SIM
Instrument: NT11

Sampled: 07/26/2018 11:30
Analyzed: 08-Aug-2018 18:16

Sample Preparation: Preparation Method: EPA 3510C SepF

Preparation Batch: BGG0753 Sample Size: 430 mL

Prepared: 31-Jul-2018 Final Volume: 0.5 mL
Sample Cleanup: Cleanup Method: Silica Gel

Cleanup Batch: CGG0222 Initial Volume: 0.5 mL

Cleaned: 31-Jul-2018 Final Volume: 0.5 mL

Reporting
Analyte CAS Number Dilution Limit Result Units Notes
Naphthalene 91-20-3 5 0.058 0.178 ug/L D
2-Methylnaphthalene 91-57-6 5 0.058 0.433 ug/L D
1-Methylnaphthalene 90-12-0 5 0.058 14.7 ug/L D,E
Acenaphthylene 208-96-8 5 0.058 ND ug/L u
Acenaphthene 83-32-9 5 0.058 17.1 ug/L D,E
Dibenzofuran 132-64-9 5 0.058 ND ug/L U
Fluorene 86-73-7 5 0.058 4.25 ug/L D
Phenanthrene 85-01-8 5 0.058 0.985 ug/L D
Anthracene 120-12-7 5 0.058 0.060 ug/L D
Fluoranthene 206-44-0 5 0.058 ND ug/L U
Pyrene 129-00-0 5 0.058 ND ug/L U
Benzo(a)anthracene 56-55-3 5 0.058 ND ug/L U
Chrysene 218-01-9 5 0.058 ND ug/L U
Benzo(b)fluoranthene 205-99-2 5 0.058 ND ug/L 8]
Benzo(k)fluoranthene 207-08-9 5 0.058 ND ug/L U
Benzo(j)fluoranthene 205-82-3 5 0.058 ND ug/L U
Benzofluoranthenes, Total 5 0.058 ND ug/L U
Benzo(a)pyrene 50-32-8 5 0.058 ND ug/L U
Indeno(1,2,3-cd)pyrene 193-39-5 5 0.058 ND ug/L U
Dibenzo(a,h)anthracene 53-70-3 5 0.058 ND ug/L 8]
Benzo(g,h,i)perylene 191-24-2 5 0.058 ND ug/L U
Surrogate: 2-Methylnaphthalene-d10 42-120 % 72.7 %
Surrogate: Dibenzo[a,hjanthracene-d14 29-120 % 82.7 %
Surrogate: Fluoranthene-d10 57-120 % 84.9 %
Ana]ytica] Resources, Inc. The results in this report apply to the samples analyzed in accordance with the

chain of custody document. This analytical report must be reproduced in its

entirety.

4611 S. 134th Place, Suite 100 ¢ Tukwila, WA 98168 e Ph: (206) 695-6200 ¢ Fax: (206) 695-6202
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Analytical Resources, Incorporated
Analytical Chemists and Consultants

Analytical Report

Dalton, Olmsted & Fuglevand, Inc
6034 N Star Rd
Ferndale WA, 98248

Project: Tacoma Coal Gasification Site
Project Number: PAP-001-08ab
Project Manager: Matt Dalton

Reported:
10-Oct-2018 15:25

Petroleum Hydrocarbons

MW-29
18G0332-07 (Water)

Method: NWTPH-Dx
Instrument: FID3

Sampled: 07/26/2018 11:30
Analyzed: 01-Aug-2018 17:09

Sample Preparation: Preparation Method: EPA 3510C SepF
Preparation Batch: BGG0764
Prepared: 31-Jul-2018

Sample Size: 500 mL
Final Volume: 1 mL

Reporting
Analyte CAS Number Dilution Limit Result Units Notes
Diesel Range Organics (C12-C24) 1 0.100 0.348 mg/L
HC ID: DRO
Motor Oil Range Organics (C24-C38) 1 0.200 ND mg/L U
Surrogate: o-Terphenyl 50-150 % 74.1 %

Analytical Resources, Inc.

The results in this report apply to the samples analyzed in accordance with the
chain of custody document. This analytical report must be reproduced in its

entirety.

4611 S. 134th Place, Suite 100 ¢ Tukwila, WA 98168 e Ph: (206) 695-6200 ¢ Fax: (206) 695-6202
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Analytical Resources Inc.
TPH Quantitation Report

Data file: 20180801.b/318H0127.D ARI ID: 18G0332-07

Method: 20180801.b\FID3TPH.m Client ID:

Instrument: fid3b.i Injection: 01-AUG-2018 17:09
Operator: JGR Dilution Factor: 1

Report Date: 08/02/2018
Macro: FID3 072018
FID:3B RESULTS

Compound RT Shift Height Area Method Range Total Area Conc(mg per L)
Toluene 1.540 0.015 17743 43780 | WATPHG (Tol-Cl1l2) 22417601 124.9
C8 1.740 -0.018 2932 4438 | WATPHD (Cl2-C24) 29864366 173.8
Ccl10 3.002 0.023 73730 98068 | WATPHM (C24-C38) 2014418 13.8
clz 3.931 -0.004 78826 47093 | AK102 (Cl0-C25) 51834371 255.3 M
cl4 4.689 -0.023 196980 643663 | AKL103 (C25-C36) 1657065 15.7
cleé 5.365 0.014 162793 103788 |OR.DIES (C10-C28) 52570633 257.8 M
cl18 5.936 -0.003 260588 1284647 |

Cc20 6.516 0.024 122433 177543 |

c22 7.036 -0.002 75340 173566 |

c24 7.575 -0.004 45166 163485 |

C25 7.864 0.020 46169 223923 |KEROSEN (Tol-C18) 43556343 185.5
c26 8.075 -0.029 25961 38400 |

c28 8.606 -0.000 81476 102010 |IT.DIES (C10-C24) 51594646 254.7
Cc32 9.537 0.001 58388 168942 |

C34 9.996 0.032 15081 36606 |

Filter Peak 11.756 0.055 25383 33187 |

c36 10.387 0.013 16190 36275 |BUNKERC (C10-C38) 53609063 866.9
o-terph 6.105 -0.000 18504153 19477261 |

Triacon Surr 9.112 -0.002 13401681 17673071 |

Range Times: NW Diesel(3.985 - 7.628) NW Gas(1.476 - 3.985) NwW M.0il(7.628 - 10.821)
AK102(2.929 - 7.794) AK103(7.794 - 10.424) Jet A(2.929 - 5.989)

Surrogate Area Amount

o-Terphenyl 19477261 83.4

Triacontane 17673071 90.3
Analyte RF Curve Date
o-Terph Surr 233493.9 25-MAY-2018
Triacon Surr 195771.2 25-MAY-2018
Gas 179445.5 XX—XX—-XXXX
Diesel 171841.0 25-MAY-2018
Motor 0Oil 146298.0 25-MAY-2018
AK102 203004.0 25-MAY-2018
AK103 105393.0 05-JUN-2018
Kerosene 234790.8 07-JUN-2018
OR Diesel 203892.0 25-MAY-2018
IT Diesel 202556.0 25-MAY-2018
Bunker C 61842.2 20-JUL-2018
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Datafile: FID3B,
Lab ID:18G0332-07

20180801.b/318H0127.D

TPH Manual Integrations Report

Injection:

01-AUG-2018 17:09
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Analytical Resources, Incorporated
Analytical Chemists and Consultants

Analytical Report
Dalton, Olmsted & Fuglevand, Inc Project: Tacoma Coal Gasification Site
6034 N Star Rd Project Number: PAP-001-08ab Reported:
Ferndale WA, 98248

Project Manager: Matt Dalton 10-Oct-2018 15:25

Wet Chemistry

MW-29
18G0332-07 (Water)

Method: SM 2540 D-97
Instrument: BAL2

Sampled: 07/26/2018 11:30
Analyzed: 30-Jul-2018 06:44

Sample Preparation:

Preparation Method: No Prep Wet Chem
Preparation Batch: BGG0728

Sample Size: 895 mL
Prepared: 30-Jul-2018

Final Volume: 1000 mL

Detection  Reporting
Analyte CAS Number Dilution Limit Limit Result Units Notes
Suspended Solids 1 1 1 12 mg/L

Analytical Resources, Inc.

The results in this report apply to the samples analyzed in accordance with the

chain of custody document. This analytical report must be reproduced in its
entirety.

4611 S. 134th Place, Suite 100 ¢ Tukwila, WA 98168 e Ph: (206) 695-6200 ¢ Fax: (206) 695-6202
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Analytical Resources, Incorporated
Analytical Chemists and Consultants

Analytical Report

Dalton, Olmsted & Fuglevand, Inc Project: Tacoma Coal Gasification Site

6034 N Star Rd Project Number: PAP-001-08ab

Reported:
Ferndale WA, 98248 Project Manager: Matt Dalton 10-Oct-2018 15:25

MW-29
18G0332-07 (Water)

Wet Chemistry
Method: SM 4500-CN™ E-99 Sampled: 07/26/2018 11:30
Instrument: UV1800-2 Analyzed: 30-Jul-2018 15:06

Sample Preparation: Preparation Method: No Prep - Volatiles
Preparation Batch: BGG0737

Sample Size: 50 mL
Prepared: 30-Jul-2018

Final Volume: 50 mL

Detection  Reporting
Analyte CAS Number Dilution Limit Limit Result Units Notes
Cyanide, Total 57-12-5 1 0.0050 0.0050 0.0220 mg/L

Ana]ytical Resources, Inc. The results in this report apply to the samples analyzed in accordance with the

chain of custody document. This analytical report must be reproduced in its
entirety.

4611 S. 134th Place, Suite 100 ¢ Tukwila, WA 98168 e Ph: (206) 695-6200 ¢ Fax: (206) 695-6202
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Analytical Resources, Incorporated

Analytical Chemists and Consultants Analytical Report
Dalton, Olmsted & Fuglevand, Inc Project: Tacoma Coal Gasification Site
6034 N Star Rd Project Number: PAP-001-08ab Reported:
Ferndale WA, 98248 Project Manager: Matt Dalton 10-Oct-2018 15:25
MW-29

18G0332-07RE1 (Water)

Semivolatile Organic Compounds - SIM

Method: EPA 8270D-SIM Sampled: 07/26/2018 11:30
Instrument: NT11 Analyzed: 07-Aug-2018 16:51
Sample Preparation: Preparation Method: EPA 3510C SepF

Preparation Batch: BGG0753 Sample Size: 430 mL

Prepared: 31-Jul-2018 Final Volume: 0.5 mL
Sample Cleanup: Cleanup Method: Silica Gel

Cleanup Batch: CGG0222 Initial Volume: 0.5 mL

Cleaned: 31-Jul-2018 Final Volume: 0.5 mL

Reporting
Analyte CAS Number Dilution Limit Result Units Notes
Naphthalene 91-20-3 50 0.581 ND ug/L U
2-Methylnaphthalene 91-57-6 50 0.581 ND ug/L 8]
1-Methylnaphthalene 90-12-0 50 0.581 17.2 ug/L D
Acenaphthylene 208-96-8 50 0.581 ND ug/L u
Acenaphthene 83-32-9 50 0.581 20.1 ug/L D
Dibenzofuran 132-64-9 50 0.581 ND ug/L U
Fluorene 86-73-7 50 0.581 3.98 ug/L D
Phenanthrene 85-01-8 50 0.581 0.981 ug/L D
Anthracene 120-12-7 50 0.581 ND ug/L U
Fluoranthene 206-44-0 50 0.581 ND ug/L U
Pyrene 129-00-0 50 0.581 ND ug/L U
Benzo(a)anthracene 56-55-3 50 0.581 ND ug/L U
Chrysene 218-01-9 50 0.581 ND ug/L U
Benzo(b)fluoranthene 205-99-2 50 0.581 ND ug/L 8]
Benzo(k)fluoranthene 207-08-9 50 0.581 ND ug/L U
Benzo(j)fluoranthene 205-82-3 50 0.581 ND ug/L U
Benzofluoranthenes, Total 50 0.581 ND ug/L U
Benzo(a)pyrene 50-32-8 50 0.581 ND ug/L U
Indeno(1,2,3-cd)pyrene 193-39-5 50 0.581 ND ug/L U
Dibenzo(a,h)anthracene 53-70-3 50 0.581 ND ug/L 8]
Benzo(g,h,i)perylene 191-24-2 50 0.581 ND ug/L U
Surrogate: 2-Methylnaphthalene-d10 42-120 % 59.0 %
Surrogate: Dibenzo[a,hjanthracene-d14 29-120 % 56.9 % Q
Surrogate: Fluoranthene-d10 57-120 % 69.1 %
Ana]ytica] Resources, Inc. The results in this report apply to the samples analyzed in accordance with the

chain of custody document. This analytical report must be reproduced in its
entirety.

4611 S. 134th Place, Suite 100 ¢ Tukwila, WA 98168 e Ph: (206) 695-6200 ¢ Fax: (206) 695-6202
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Analytical Resources, Incorporated
Analytical Chemists and Consultants

Analytical Report
Dalton, Olmsted & Fuglevand, Inc Project: Tacoma Coal Gasification Site
6034 N Star Rd Project Number: PAP-001-08ab Reported:
Ferndale WA, 98248 Project Manager: Matt Dalton 10-Oct-2018 15:25

MW-29
18G0332-08 (Water)

Metals and Metallic Compounds (dissolved)
Method: EPA 6020A
Instrument: ICPMS1

Sampled: 07/26/2018 11:30
Analyzed: 03-Aug-2018 15:01

Sample Preparation: Preparation Method: REN EPA 600/4-79-020 4.1.4 HNO3 matrix
Preparation Batch: BGH0044 Sample Size: 25 mL
Prepared: 02-Aug-2018 Final Volume: 25 mL
Detection ~Reporting
Analyte CAS Number  Dilution Limit Limit Result Units Notes
Antimony, Dissolved 7440-36-0 1 0.0180 0.200 ND ug/L U

Instrument: ICPMS2 Analyzed: 02-Aug-2018 19:17

Sample Preparation: Preparation Method: REN EPA 600/4-79-020 4.1.4 HNO3 matrix
Preparation Batch: BGH0044 Sample Size: 25 mL
Prepared: 02-Aug-2018 Final Volume: 25 mL
Detection ~Reporting
Analyte CAS Number Dilution Limit Limit Result Units Notes
Lead, Dissolved 7439-92-1 1 0.0680 0.100 ND ug/L U
Silver, Dissolved 7440-22-4 1 0.0170 0.200 ND ug/L U

Ana]ytical Resources, Inc. The results in this report apply to the samples analyzed in accordance with the

chain of custody document. This analytical report must be reproduced in its
entirety.

4611 S. 134th Place, Suite 100 ¢ Tukwila, WA 98168 e Ph: (206) 695-6200 ¢ Fax: (206) 695-6202
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Analytical Resources, Incorporated
Analytical Chemists and Consultants

Analytical Report
Dalton, Olmsted & Fuglevand, Inc Project: Tacoma Coal Gasification Site
6034 N Star Rd Project Number: PAP-001-08ab Reported:
Ferndale WA, 98248 Project Manager: Matt Dalton 10-Oct-2018 15:25

MW-29
18G0332-08 (Water)

Metals and Metallic Compounds (dissolved)
Method: EPA 6020A UCT-KED
Instrument: ICPMS2

Sampled: 07/26/2018 11:30

Analyzed: 02-Aug-2018 19:17
Sample Preparation: Preparation Method: REN EPA 600/4-79-020 4.1.4 HNO3 matrix

Preparation Batch: BGH0044 Sample Size: 25 mL

Prepared: 02-Aug-2018 Final Volume: 25 mL

Detection ~Reporting

Analyte CAS Number  Dilution Limit Limit Result Units Notes
Arsenic, Dissolved 7440-38-2 1 0.0220 0.200 3.98 ug/L
Copper, Dissolved 7440-50-8 1 0.340 0.500 ND ug/L U
Nickel, Dissolved 7440-02-0 1 0.0500 0.500 0.118 ug/L J
Zinc, Dissolved 7440-66-6 1 0.820 4.00 0.918 ug/L J

Ana]ytical Resources, Inc. The results in this report apply to the samples analyzed in accordance with the

chain of custody document. This analytical report must be reproduced in its
entirety.

4611 S. 134th Place, Suite 100 ¢ Tukwila, WA 98168 e Ph: (206) 695-6200 ¢ Fax: (206) 695-6202
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Analytical Resources, Incorporated
Analytical Chemists and Consultants

Analytical Report

Dalton, Olmsted & Fuglevand, Inc
6034 N Star Rd
Ferndale WA, 98248

Project: Tacoma Coal Gasification Site
Project Number: PAP-001-08ab
Project Manager: Matt Dalton

Reported:
10-Oct-2018 15:25

Metals and Metallic Compounds (dissolved)

MW-29
18G0332-08 (Water)

Method: EPA 7470A
Instrument: CVAA

Sampled: 07/26/2018 11:30
Analyzed: 30-Jul-2018 09:57

Sample Preparation:

Prepared: 30-Jul-2018

Preparation Method: TWM EPA 7470A
Preparation Batch: BGG0727

Sample Size: 20 mL
Final Volume: 20 mL

Reporting
Analyte CAS Number  Dilution Limit Result Units Notes
Mercury, Dissolved 7439-97-6 1 0.000100 ND mg/L U
Sample Preparation: Preparation Method: TLM EPA 7470A low level
Preparation Batch: BGJ0340 Sample Size: 20 mL
Prepared: 10-Oct-2018 Final Volume: 20 mL
Reporting
Analyte CAS Number  Dilution Limit Result Units Notes
Mercury, Dissolved 7439-97-6 1 0.000020 ND mg/L H,U

Analytical Resources, Inc.

The results in this report apply to the samples analyzed in accordance with the
chain of custody document. This analytical report must be reproduced in its

entirety.

4611 S. 134th Place, Suite 100 ¢ Tukwila, WA 98168 e Ph: (206) 695-6200 ¢ Fax: (206) 695-6202

Page 68 of 130 18G0332 ARISample_WithFuelPDFs FINAL 10 Oct 2018 1525




Analytical Resources, Incorporated
Analytical Chemists and Consultants

Analytical Report

Dalton, Olmsted & Fuglevand, Inc
6034 N Star Rd
Ferndale WA, 98248

Project: Tacoma Coal Gasification Site

Project Number: PAP-001-08ab
Project Manager: Matt Dalton

Reported:

10-Oct-2018 15:25

Metals and Metallic Compounds

MW-30
18G0332-09 (Water)

Method: EPA 6020A
Instrument: ICPMS2

Sampled: 07/26/2018 13:15

Analyzed: 01-Aug-2018 15:52

Sample Preparation:

Prepared: 30-Jul-2018

Preparation Method: REN EPA 600/4-79-020 4.1.4 HNO3 matrix
Preparation Batch: BGG0723

Sample Size: 25 mL
Final Volume: 25 mL

Detection ~Reporting
Analyte CAS Number  Dilution Limit Limit Result Units Notes
Antimony 7440-36-0 1 0.0180 0.200 ND ug/L U
Lead 7439-92-1 1 0.0680 0.100 ND ug/L U
Silver 7440-22-4 1 0.0170 0.200 ND ug/L U

Analytical Resources, Inc.

The results in this report apply to the samples analyzed in accordance with the

chain of custody document. This analytical report must be reproduced in its

entirety.

4611 S. 134th Place, Suite 100 ¢ Tukwila, WA 98168 e Ph: (206) 695-6200 ¢ Fax: (206) 695-6202
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Analytical Resources, Incorporated
Analytical Chemists and Consultants

Analytical Report
Dalton, Olmsted & Fuglevand, Inc Project: Tacoma Coal Gasification Site
6034 N Star Rd Project Number: PAP-001-08ab Reported:
Ferndale WA, 98248 Project Manager: Matt Dalton 10-Oct-2018 15:25

MW-30
18G0332-09 (Water)

Metals and Metallic Compounds
Method: EPA 6020A UCT-KED
Instrument: ICPMS2

Sampled: 07/26/2018 13:15

Analyzed: 01-Aug-2018 15:52
Sample Preparation: Preparation Method: REN EPA 600/4-79-020 4.1.4 HNO3 matrix

Preparation Batch: BGG0723 Sample Size: 25 mL

Prepared: 30-Jul-2018 Final Volume: 25 mL

Detection ~Reporting

Analyte CAS Number  Dilution Limit Limit Result Units Notes
Arsenic 7440-38-2 1 0.0220 0.200 19.9 ug/L
Copper 7440-50-8 1 0.340 0.500 ND ug/L U
Nickel 7440-02-0 1 0.0500 0.500 0.283 ug/L J
Zinc 7440-66-6 1 0.820 4.00 1.32 ug/L J

Ana]ytical Resources, Inc. The results in this report apply to the samples analyzed in accordance with the

chain of custody document. This analytical report must be reproduced in its
entirety.

4611 S. 134th Place, Suite 100 ¢ Tukwila, WA 98168 e Ph: (206) 695-6200 ¢ Fax: (206) 695-6202
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Analytical Resources, Incorporated
Analytical Chemists and Consultants

Analytical Report

Dalton, Olmsted & Fuglevand, Inc
6034 N Star Rd
Ferndale WA, 98248

Project: Tacoma Coal Gasification Site
Project Number: PAP-001-08ab
Project Manager: Matt Dalton

Reported:
10-Oct-2018 15:25

Metals and Metallic Compounds

MW-30
18G0332-09 (Water)

Method: EPA 7470A
Instrument: CVAA

Sampled: 07/26/2018 13:15
Analyzed: 30-Jul-2018 09:30

Sample Preparation:

Prepared: 30-Jul-2018

Preparation Method: TWM EPA 7470A
Preparation Batch: BGG0726

Sample Size: 20 mL
Final Volume: 20 mL

Reporting
Analyte CAS Number  Dilution Limit Result Units Notes
Mercury 7439-97-6 1 0.000100 ND mg/L U
Sample Preparation: Preparation Method: TLM EPA 7470A low level
Preparation Batch: BGJ0338 Sample Size: 20 mL
Prepared: 10-Oct-2018 Final Volume: 20 mL
Reporting
Analyte CAS Number  Dilution Limit Result Units Notes
Mercury 7439-97-6 1 0.000020 ND mg/L H,U

Analytical Resources, Inc.

The results in this report apply to the samples analyzed in accordance with the
chain of custody document. This analytical report must be reproduced in its

entirety.

4611 S. 134th Place, Suite 100 ¢ Tukwila, WA 98168 e Ph: (206) 695-6200 ¢ Fax: (206) 695-6202
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Analytical Resources, Incorporated
Analytical Chemists and Consultants

Analytical Report

Dalton, Olmsted & Fuglevand, Inc
6034 N Star Rd
Ferndale WA, 98248

Project: Tacoma Coal Gasification Site
Project Number: PAP-001-08ab
Project Manager: Matt Dalton

Reported:
10-Oct-2018 15:25

Volatile Organic Compounds

MW-30
18G0332-09 (Water)

Method: EPA 8260C
Instrument: NT3

Sampled: 07/26/2018 13:15
Analyzed: 30-Jul-2018 16:25

Sample Preparation: Preparation Method: EPA 5030 (Purge and Trap)

Preparation Batch: BGG0743

Prepared: 30-Jul-2018

Sample Size: 10 mL
Final Volume: 10 mL

Reporting

Analyte CAS Number Dilution Limit Result Units Notes
Benzene 71-43-2 1 0.20 56.3 ug/L

Toluene 108-88-3 1 0.20 0.25 ug/L

Ethylbenzene 100-41-4 1 0.20 0.72 ug/L

m,p-Xylene 179601-23-1 1 0.40 1.01 ug/L

o0-Xylene 95-47-6 1 0.20 2.28 ug/L

Surrogate: Toluene-d8 80-120 % 98.2 %

Surrogate: 4-Bromofluorobenzene 80-120 % 102 %

Analytical Resources, Inc.

The results in this report apply to the samples analyzed in accordance with the
chain of custody document. This analytical report must be reproduced in its

entirety.

4611 S. 134th Place, Suite 100 ¢ Tukwila, WA 98168 e Ph: (206) 695-6200 ¢ Fax: (206) 695-6202
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Analytical Resources, Incorporated

Analytical Chemists and Consultants Analytical Report
Dalton, Olmsted & Fuglevand, Inc Project: Tacoma Coal Gasification Site
6034 N Star Rd Project Number: PAP-001-08ab Reported:
Ferndale WA, 98248 Project Manager: Matt Dalton 10-Oct-2018 15:25
MW-30

18G0332-09 (Water)

Semivolatile Organic Compounds - SIM

Method: EPA 8270D-SIM Sampled: 07/26/2018 13:15
Instrument: NT11 Analyzed: 08-Aug-2018 18:54
Sample Preparation: Preparation Method: EPA 3510C SepF

Preparation Batch: BGG0753 Sample Size: 500 mL

Prepared: 31-Jul-2018 Final Volume: 0.5 mL
Sample Cleanup: Cleanup Method: Silica Gel

Cleanup Batch: CGG0222 Initial Volume: 0.5 mL

Cleaned: 31-Jul-2018 Final Volume: 0.5 mL

Reporting
Analyte CAS Number Dilution Limit Result Units Notes
Naphthalene 91-20-3 10 0.100 1.1 ug/L D,E
2-Methylnaphthalene 91-57-6 10 0.100 1.08 ug/L D
1-Methylnaphthalene 90-12-0 10 0.100 12.1 ug/L D,E
Acenaphthylene 208-96-8 10 0.100 0.200 ug/L D
Acenaphthene 83-32-9 10 0.100 24.8 ug/L D,E
Dibenzofuran 132-64-9 10 0.100 ND ug/L U
Fluorene 86-73-7 10 0.100 2.21 ug/L D
Phenanthrene 85-01-8 10 0.100 1.21 ug/L D
Anthracene 120-12-7 10 0.100 0.181 ug/L D
Fluoranthene 206-44-0 10 0.100 ND ug/L U
Pyrene 129-00-0 10 0.100 ND ug/L U
Benzo(a)anthracene 56-55-3 10 0.100 ND ug/L U
Chrysene 218-01-9 10 0.100 ND ug/L U
Benzo(b)fluoranthene 205-99-2 10 0.100 ND ug/L 8]
Benzo(k)fluoranthene 207-08-9 10 0.100 ND ug/L U
Benzo(j)fluoranthene 205-82-3 10 0.100 ND ug/L U
Benzofluoranthenes, Total 10 0.100 ND ug/L U
Benzo(a)pyrene 50-32-8 10 0.100 ND ug/L U
Indeno(1,2,3-cd)pyrene 193-39-5 10 0.100 ND ug/L U
Dibenzo(a,h)anthracene 53-70-3 10 0.100 ND ug/L 8]
Benzo(g,h,i)perylene 191-24-2 10 0.100 ND ug/L U
Surrogate: 2-Methylnaphthalene-d10 42-120 % 73.9 %
Surrogate: Dibenzo[a,hjanthracene-d14 29-120 % 73.1 %
Surrogate: Fluoranthene-d10 57-120 % 92.6 %
Ana]ytica] Resources, Inc. The results in this report apply to the samples analyzed in accordance with the
chain of custody document. This analytical report must be reproduced in its
entirety.

4611 S. 134th Place, Suite 100 ¢ Tukwila, WA 98168 e Ph: (206) 695-6200 ¢ Fax: (206) 695-6202
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Analytical Resources, Incorporated
Analytical Chemists and Consultants

Analytical Report

Dalton, Olmsted & Fuglevand, Inc
6034 N Star Rd
Ferndale WA, 98248

Project: Tacoma Coal Gasification Site
Project Number: PAP-001-08ab
Project Manager: Matt Dalton

Reported:
10-Oct-2018 15:25

Petroleum Hydrocarbons

MW-30
18G0332-09 (Water)

Method: NWTPH-Dx
Instrument: FID3

Sampled: 07/26/2018 13:15
Analyzed: 01-Aug-2018 17:29

Sample Preparation: Preparation Method: EPA 3510C SepF
Preparation Batch: BGG0764
Prepared: 31-Jul-2018

Sample Size: 500 mL
Final Volume: 1 mL

Reporting
Analyte CAS Number Dilution Limit Result Units Notes
Diesel Range Organics (C12-C24) 1 0.100 0.256 mg/L
HC ID: DRO
Motor Oil Range Organics (C24-C38) 1 0.200 ND mg/L U
Surrogate: o-Terphenyl 50-150 % 79.2 %

Analytical Resources, Inc.

The results in this report apply to the samples analyzed in accordance with the
chain of custody document. This analytical report must be reproduced in its

entirety.

4611 S. 134th Place, Suite 100 ¢ Tukwila, WA 98168 e Ph: (206) 695-6200 ¢ Fax: (206) 695-6202
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Analytical Resources Inc.
TPH Quantitation Report

Data file: 20180801.b/318H0128.D ARI ID: 18G0332-09

Method: 20180801.b\FID3TPH.m Client ID:

Instrument: fid3b.i Injection: 01-AUG-2018 17:29
Operator: JGR Dilution Factor: 1

Report Date: 08/02/2018
Macro: FID3 072018
FID:3B RESULTS

Compound RT Shift Height Area Method Range Total Area Conc(mg per L)
Toluene 1.506 -0.019 39772 86376 | WATPHG (Tol-Cl2) 11672105 65.0
C8 1.784 0.027 5129 7263 | WATPHD (Cl2-C24) 22031518 128.2
Ccl10 3.001 0.022 160067 202821 | WATPHM (C24-C38) 1520269 10.4
clz 3.928 -0.007 69017 214794 | AK102 (Cl0-C25) 32561992 160.4 M
cl4 4.689 -0.022 139164 452331 | AK103 (C25-C36) 1224505 11.6
cleé 5.341 -0.010 113774 386288 |OR.DIES (C10-C28) 33148362 162.6 M
cl18 5.935 -0.004 229846 11314892 |

Cc20 6.495 0.004 101079 580153 |

c22 7.040 0.002 56454 133501 |

c24 7.576 -0.002 34612 116071 |

C25 7.838 -0.005 24632 11679 |KEROSEN (Tol-C18) 27908627 118.9
c26 8.114 0.011 18590 28760 |

c28 8.605 -0.001 77495 134476 |IT.DIES (C10-C24) 32379866 159.9
Cc32 9.536 0.000 57298 122713 |

C34 10.002 0.039 6870 9844 |

Filter Peak 11.708 0.008 24696 67766 |

c36 10.388 0.014 10498 20757 |BUNKERC (Cl10-C38) 33900135 548.2
o-terph 6.106 0.001 19287642 20810674 |

Triacon Surr 9.114 0.000 13880869 18880872 |

Range Times: NW Diesel(3.985 - 7.628) NW Gas(1.476 - 3.985) NwW M.0il(7.628 - 10.821)
AK102(2.929 - 7.794) AK103(7.794 - 10.424) Jet A(2.929 - 5.989)

Surrogate Area Amount

o-Terphenyl 20810674 89.1

Triacontane 18880872 96.4
Analyte RF Curve Date
o-Terph Surr 233493.9 25-MAY-2018
Triacon Surr 195771.2 25-MAY-2018
Gas 179445.5 XX—XX—-XXXX
Diesel 171841.0 25-MAY-2018
Motor 0Oil 146298.0 25-MAY-2018
AK102 203004.0 25-MAY-2018
AK103 105393.0 05-JUN-2018
Kerosene 234790.8 07-JUN-2018
OR Diesel 203892.0 25-MAY-2018
IT Diesel 202556.0 25-MAY-2018
Bunker C 61842.2 20-JUL-2018
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Datafile: FID3B,
Lab ID:18G0332-09

TPH Manual Integrations Report
01-AUG-2018 17:29

20180801.b/318H0128.D Injection:
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Analytical Resources, Incorporated
Analytical Chemists and Consultants

Analytical Report
Dalton, Olmsted & Fuglevand, Inc Project: Tacoma Coal Gasification Site
6034 N Star Rd Project Number: PAP-001-08ab Reported:
Ferndale WA, 98248

Project Manager: Matt Dalton 10-Oct-2018 15:25

Wet Chemistry

MW-30
18G0332-09 (Water)

Method: SM 2540 D-97
Instrument: BAL2

Sampled: 07/26/2018 13:15
Analyzed: 30-Jul-2018 06:44

Sample Preparation:

Preparation Method: No Prep Wet Chem
Preparation Batch: BGG0728

Sample Size: 900 mL
Prepared: 30-Jul-2018

Final Volume: 1000 mL

Detection  Reporting
Analyte CAS Number Dilution Limit Limit Result Units Notes
Suspended Solids 1 1 1 22 mg/L

Analytical Resources, Inc.

The results in this report apply to the samples analyzed in accordance with the

chain of custody document. This analytical report must be reproduced in its
entirety.

4611 S. 134th Place, Suite 100 ¢ Tukwila, WA 98168 e Ph: (206) 695-6200 ¢ Fax: (206) 695-6202

Page 78 of 130 18G0332 ARISample_WithFuelPDFs FINAL 10 Oct 2018 1525




Analytical Resources, Incorporated
Analytical Chemists and Consultants

Analytical Report

Dalton, Olmsted & Fuglevand, Inc Project: Tacoma Coal Gasification Site

6034 N Star Rd Project Number: PAP-001-08ab

Reported:
Ferndale WA, 98248 Project Manager: Matt Dalton 10-Oct-2018 15:25

MW-30
18G0332-09 (Water)

Wet Chemistry
Method: SM 4500-CN~ E-99 Sampled: 07/26/2018 13:15
Instrument: UV1800-2 Analyzed: 30-Jul-2018 15:07

Sample Preparation: Preparation Method: No Prep - Volatiles
Preparation Batch: BGG0737

Sample Size: 50 mL
Prepared: 30-Jul-2018

Final Volume: 50 mL

Detection  Reporting
Analyte CAS Number Dilution Limit Limit Result Units Notes
Cyanide, Total 57-12-5 1 0.0050 0.0050 0.0070 mg/L

Ana]ytical Resources, Inc. The results in this report apply to the samples analyzed in accordance with the

chain of custody document. This analytical report must be reproduced in its
entirety.

4611 S. 134th Place, Suite 100 ¢ Tukwila, WA 98168 e Ph: (206) 695-6200 ¢ Fax: (206) 695-6202
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Analytical Resources, Incorporated

Analytical Chemists and Consultants Analytical Report
Dalton, Olmsted & Fuglevand, Inc Project: Tacoma Coal Gasification Site
6034 N Star Rd Project Number: PAP-001-08ab Reported:
Ferndale WA, 98248 Project Manager: Matt Dalton 10-Oct-2018 15:25
MW-30

18G0332-09RE1 (Water)

Semivolatile Organic Compounds - SIM

Method: EPA 8270D-SIM Sampled: 07/26/2018 13:15
Instrument: NT11 Analyzed: 07-Aug-2018 17:29
Sample Preparation: Preparation Method: EPA 3510C SepF

Preparation Batch: BGG0753 Sample Size: 500 mL

Prepared: 31-Jul-2018 Final Volume: 0.5 mL
Sample Cleanup: Cleanup Method: Silica Gel

Cleanup Batch: CGG0222 Initial Volume: 0.5 mL

Cleaned: 31-Jul-2018 Final Volume: 0.5 mL

Reporting
Analyte CAS Number Dilution Limit Result Units Notes
Naphthalene 91-20-3 50 0.500 10.6 ug/L D
2-Methylnaphthalene 91-57-6 50 0.500 0.929 ug/L D
1-Methylnaphthalene 90-12-0 50 0.500 11.7 ug/L D
Acenaphthylene 208-96-8 50 0.500 ND ug/L u
Acenaphthene 83-32-9 50 0.500 27.1 ug/L D
Dibenzofuran 132-64-9 50 0.500 ND ug/L U
Fluorene 86-73-7 50 0.500 1.98 ug/L D
Phenanthrene 85-01-8 50 0.500 1.04 ug/L D
Anthracene 120-12-7 50 0.500 ND ug/L U
Fluoranthene 206-44-0 50 0.500 ND ug/L U
Pyrene 129-00-0 50 0.500 ND ug/L U
Benzo(a)anthracene 56-55-3 50 0.500 ND ug/L U
Chrysene 218-01-9 50 0.500 ND ug/L U
Benzo(b)fluoranthene 205-99-2 50 0.500 ND ug/L 8]
Benzo(k)fluoranthene 207-08-9 50 0.500 ND ug/L U
Benzo(j)fluoranthene 205-82-3 50 0.500 ND ug/L U
Benzofluoranthenes, Total 50 0.500 ND ug/L U
Benzo(a)pyrene 50-32-8 50 0.500 ND ug/L U
Indeno(1,2,3-cd)pyrene 193-39-5 50 0.500 ND ug/L U
Dibenzo(a,h)anthracene 53-70-3 50 0.500 ND ug/L 8]
Benzo(g,h,i)perylene 191-24-2 50 0.500 ND ug/L U
Surrogate: 2-Methylnaphthalene-d10 42-120 % 63.7 %
Surrogate: Dibenzo[a,hjanthracene-d14 29-120 % 60.7 % Q
Surrogate: Fluoranthene-d10 57-120 % 74.6 %
Ana]ytica] Resources, Inc. The results in this report apply to the samples analyzed in accordance with the
chain of custody document. This analytical report must be reproduced in its
entirety.

4611 S. 134th Place, Suite 100 ¢ Tukwila, WA 98168 e Ph: (206) 695-6200 ¢ Fax: (206) 695-6202
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Analytical Resources, Incorporated
Analytical Chemists and Consultants

Analytical Report
Dalton, Olmsted & Fuglevand, Inc Project: Tacoma Coal Gasification Site
6034 N Star Rd Project Number: PAP-001-08ab Reported:
Ferndale WA, 98248 Project Manager: Matt Dalton 10-Oct-2018 15:25

MW-30
18G0332-10 (Water)

Metals and Metallic Compounds (dissolved)
Method: EPA 6020A
Instrument: ICPMS1

Sampled: 07/26/2018 13:15
Analyzed: 03-Aug-2018 15:05

Sample Preparation: Preparation Method: REN EPA 600/4-79-020 4.1.4 HNO3 matrix
Preparation Batch: BGH0044 Sample Size: 25 mL
Prepared: 02-Aug-2018 Final Volume: 25 mL
Detection ~Reporting
Analyte CAS Number  Dilution Limit Limit Result Units Notes
Antimony, Dissolved 7440-36-0 1 0.0180 0.200 ND ug/L U

Instrument: ICPMS2 Analyzed: 02-Aug-2018 19:22

Sample Preparation: Preparation Method: REN EPA 600/4-79-020 4.1.4 HNO3 matrix
Preparation Batch: BGH0044 Sample Size: 25 mL
Prepared: 02-Aug-2018 Final Volume: 25 mL
Detection ~Reporting
Analyte CAS Number Dilution Limit Limit Result Units Notes
Lead, Dissolved 7439-92-1 1 0.0680 0.100 ND ug/L U
Silver, Dissolved 7440-22-4 1 0.0170 0.200 ND ug/L U

Ana]ytical Resources, Inc. The results in this report apply to the samples analyzed in accordance with the

chain of custody document. This analytical report must be reproduced in its
entirety.

4611 S. 134th Place, Suite 100 ¢ Tukwila, WA 98168 e Ph: (206) 695-6200 ¢ Fax: (206) 695-6202
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Analytical Resources, Incorporated
Analytical Chemists and Consultants

Analytical Report
Dalton, Olmsted & Fuglevand, Inc Project: Tacoma Coal Gasification Site
6034 N Star Rd Project Number: PAP-001-08ab Reported:
Ferndale WA, 98248 Project Manager: Matt Dalton 10-Oct-2018 15:25

MW-30
18G0332-10 (Water)

Metals and Metallic Compounds (dissolved)
Method: EPA 6020A UCT-KED
Instrument: ICPMS2

Sampled: 07/26/2018 13:15

Analyzed: 02-Aug-2018 19:22

Sample Preparation: Preparation Method: REN EPA 600/4-79-020 4.1.4 HNO3 matrix

Preparation Batch: BGH0044 Sample Size: 25 mL

Prepared: 02-Aug-2018 Final Volume: 25 mL

Detection ~Reporting

Analyte CAS Number  Dilution Limit Limit Result Units Notes
Arsenic, Dissolved 7440-38-2 1 0.0220 0.200 19.0 ug/L
Copper, Dissolved 7440-50-8 1 0.340 0.500 ND ug/L U
Nickel, Dissolved 7440-02-0 1 0.0500 0.500 0.248 ug/L J
Zinc, Dissolved 7440-66-6 1 0.820 4.00 ND ug/L U

Ana]ytical Resources, Inc. The results in this report apply to the samples analyzed in accordance with the

chain of custody document. This analytical report must be reproduced in its
entirety.

4611 S. 134th Place, Suite 100 ¢ Tukwila, WA 98168 e Ph: (206) 695-6200 ¢ Fax: (206) 695-6202

Page 82 of 130 18G0332 ARISample_WithFuelPDFs FINAL 10 Oct 2018 1525




Analytical Resources, Incorporated
Analytical Chemists and Consultants

Analytical Report

Dalton, Olmsted & Fuglevand, Inc
6034 N Star Rd
Ferndale WA, 98248

Project: Tacoma Coal Gasification Site
Project Number: PAP-001-08ab
Project Manager: Matt Dalton

Reported:
10-Oct-2018 15:25

Metals and Metallic Compounds (dissolved)

MW-30
18G0332-10 (Water)

Method: EPA 7470A
Instrument: CVAA

Sampled: 07/26/2018 13:15
Analyzed: 30-Jul-2018 10:00

Sample Preparation:

Prepared: 30-Jul-2018

Preparation Method: TWM EPA 7470A
Preparation Batch: BGG0727

Sample Size: 20 mL
Final Volume: 20 mL

Reporting
Analyte CAS Number  Dilution Limit Result Units Notes
Mercury, Dissolved 7439-97-6 1 0.000100 ND mg/L U
Sample Preparation: Preparation Method: TLM EPA 7470A low level
Preparation Batch: BGJ0340 Sample Size: 20 mL
Prepared: 10-Oct-2018 Final Volume: 20 mL
Reporting
Analyte CAS Number  Dilution Limit Result Units Notes
Mercury, Dissolved 7439-97-6 1 0.000020 ND mg/L H,U

Analytical Resources, Inc.

The results in this report apply to the samples analyzed in accordance with the
chain of custody document. This analytical report must be reproduced in its

entirety.

4611 S. 134th Place, Suite 100 ¢ Tukwila, WA 98168 e Ph: (206) 695-6200 ¢ Fax: (206) 695-6202
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Analytical Resources, Incorporated
Analytical Chemists and Consultants

Analytical Report

Dalton, Olmsted & Fuglevand, Inc
6034 N Star Rd
Ferndale WA, 98248

Project: Tacoma Coal Gasification Site
Project Number: PAP-001-08ab
Project Manager: Matt Dalton

Reported:

10-Oct-2018 15:25

Volatile Organic Compounds

Hillside Seep
18G0332-11 (Water)

Method: EPA 8260C
Instrument: NT3

Sampled: 07/26/2018 14:30
Analyzed: 30-Jul-2018 16:51

Sample Preparation: Preparation Method: EPA 5030 (Purge and Trap)

Preparation Batch: BGG0743

Prepared: 30-Jul-2018

Sample Size: 10 mL
Final Volume: 10 mL

Reporting
Analyte CAS Number Dilution Limit Result Units Notes
Benzene 71-43-2 1 0.20 ND ug/L U
Toluene 108-88-3 1 0.20 ND ug/L U
Ethylbenzene 100-41-4 1 0.20 1.17 ug/L
m,p-Xylene 179601-23-1 1 0.40 ND ug/L 18]
o0-Xylene 95-47-6 1 0.20 ND ug/L u
Surrogate: Toluene-d8 80-120 % 99.3 %
Surrogate: 4-Bromofluorobenzene 80-120 % 97.3 %

Analytical Resources, Inc.

The results in this report apply to the samples analyzed in accordance with the

chain of custody document. This analytical report must be reproduced in its

entirety.

4611 S. 134th Place, Suite 100 ¢ Tukwila, WA 98168 e Ph: (206) 695-6200 ¢ Fax: (206) 695-6202
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Analytical Resources, Incorporated
Analytical Chemists and Consultants

Analytical Report

Dalton, Olmsted & Fuglevand, Inc
6034 N Star Rd
Ferndale WA, 98248

Project: Tacoma Coal Gasification Site
Project Number: PAP-001-08ab
Project Manager: Matt Dalton

Reported:
10-Oct-2018 15:25

Volatile Organic Compounds

Trip Blank
18G0332-12 (Water)

Method: EPA 8260C
Instrument: NT3

Sampled: 07/26/2018 00:00
Analyzed: 30-Jul-2018 13:48

Sample Preparation: Preparation Method: EPA 5030 (Purge and Trap)

Preparation Batch: BGG0743

Prepared: 30-Jul-2018

Sample Size: 10 mL
Final Volume: 10 mL

Reporting

Analyte CAS Number Dilution Limit Result Units Notes
Benzene 71-43-2 1 0.20 ND ug/L U
Toluene 108-88-3 1 0.20 ND ug/L U
Ethylbenzene 100-41-4 1 0.20 ND ug/L U
m,p-Xylene 179601-23-1 1 0.40 ND ug/L 18]
o0-Xylene 95-47-6 1 0.20 ND ug/L u
Surrogate: Toluene-d8 80-120 % 97.6 %

Surrogate: 4-Bromofluorobenzene 80-120 % 96.0 %

Analytical Resources, Inc.

The results in this report apply to the samples analyzed in accordance with the
chain of custody document. This analytical report must be reproduced in its

entirety.

4611 S. 134th Place, Suite 100 ¢ Tukwila, WA 98168 e Ph: (206) 695-6200 ¢ Fax: (206) 695-6202
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Analytical Resources, Incorporated

Analytical Chemists and Consultants Analytical Report

Dalton, Olmsted & Fuglevand, Inc Project: Tacoma Coal Gasification Site

6034 N Star Rd Project Number: PAP-001-08ab Reported:

Ferndale WA, 98248 Project Manager: Matt Dalton 10-Oct-2018 15:25

Volatile Organic Compounds - Quality Control
Batch BGG0743 - EPA 5030 (Purge and Trap)
Instrument: NT3
Reporting Spike Source %REC RPD

QC Sample/Analyte Result Limit Units Level Result %REC Limits RPD Limit Notes
Blank (BGG0743-BLK1) Prepared: 30-Jul-2018 Analyzed: 30-Jul-2018 10:31
Benzene ND 0.20 ug/L U
Toluene ND 0.20 ug/L U
Ethylbenzene ND 0.20 ug/L U
m,p-Xylene ND 0.40 ug/L u
o-Xylene ND 0.20 ug/L U
Surrogate: Toluene-d8 4.90 ug/L 5.00 98.0 80-120
Surrogate: 4-Bromofluorobenzene 491 ug/L 5.00 98.2 80-120

Analytical Resources, Inc.

The results in this report apply to the samples analyzed in accordance with the
chain of custody document. This analytical report must be reproduced in its
entirety.

4611 S. 134th Place, Suite 100 ¢ Tukwila, WA 98168 e Ph: (206) 695-6200 ¢ Fax: (206) 695-6202
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Analytical Resources, Incorporated

Analytical Chemists and Consultants Analytical Report
Dalton, Olmsted & Fuglevand, Inc Project: Tacoma Coal Gasification Site
6034 N Star Rd Project Number: PAP-001-08ab Reported:
Ferndale WA, 98248 Project Manager: Matt Dalton 10-Oct-2018 15:25

Volatile Organic Compounds - Quality Control

Batch BGG0743 - EPA 5030 (Purge and Trap)

Instrument: NT3

Reporting Spike Source %REC RPD

QC Sample/Analyte Result Limit Units Level Result %REC Limits RPD Limit Notes

LCS (BGG0743-BS1) Prepared: 30-Jul-2018 Analyzed: 30-Jul-2018 08:47

Benzene 11.0 0.20 ug/L 10.0 110 80-120

Toluene 10.7 0.20 ug/L 10.0 107 80-120

Ethylbenzene 11.3 0.20 ug/L 10.0 113 80-120

m,p-Xylene 22.7 0.40 ug/L 20.0 113 80-121

0-Xylene 11.4 0.20 ug/L 10.0 114 80-121

Surrogate: Toluene-d8 5.08 ug/L 5.00 102 80-120

Surrogate: 4-Bromofluorobenzene 4.94 ug/L 5.00 98.9 80-120

Ana]ytica] Resources, Inc. The results in this report apply to the samples analyzed in accordance with the

chain of custody document. This analytical report must be reproduced in its
entirety.

4611 S. 134th Place, Suite 100 ¢ Tukwila, WA 98168 e Ph: (206) 695-6200 ¢ Fax: (206) 695-6202
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Analytical Resources, Incorporated

Analytical Chemists and Consultants Analytical Report
Dalton, Olmsted & Fuglevand, Inc Project: Tacoma Coal Gasification Site
6034 N Star Rd Project Number: PAP-001-08ab Reported:
Ferndale WA, 98248 Project Manager: Matt Dalton 10-Oct-2018 15:25

Volatile Organic Compounds - Quality Control

Batch BGG0743 - EPA 5030 (Purge and Trap)
Instrument: NT3

Reporting Spike Source %REC RPD
QC Sample/Analyte Result Limit Units Level Result %REC Limits RPD Limit Notes
LCS Dup (BGG0743-BSD1) Prepared: 30-Jul-2018 Analyzed: 30-Jul-2018 09:13
Benzene 11.1 0.20 ug/L 10.0 111 80-120 0.81 30
Toluene 10.8 0.20 ug/L 10.0 108 80-120 1.24 30
Ethylbenzene 11.1 0.20 ug/L 10.0 111 80-120 1.43 30
m,p-Xylene 222 0.40 ug/L 20.0 111 80-121 2.30 30
0-Xylene 11.2 0.20 ug/L 10.0 112 80-121 1.50 30
Surrogate: Toluene-d8 5.01 ug/L 5.00 100 80-120
Surrogate: 4-Bromofluorobenzene 5.07 ug/L 5.00 101 80-120
Analytica] Resources, Inc. The results in this report apply to the samples analyzed in accordance with the
chain of custody document. This analytical report must be reproduced in its
entirety.

4611 S. 134th Place, Suite 100 ¢ Tukwila, WA 98168 e Ph: (206) 695-6200 ¢ Fax: (206) 695-6202
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Analytical Resources, Incorporated

Analytical Chemists and Consultants Analytical Report

Dalton, Olmsted & Fuglevand, Inc Project: Tacoma Coal Gasification Site

6034 N Star Rd Project Number: PAP-001-08ab Reported:

Ferndale WA, 98248 Project Manager: Matt Dalton 10-Oct-2018 15:25

Semivolatile Organic Compounds - SIM - Quality Control
Batch BGG0753 - EPA 3510C SepF
Instrument: NT11
Reporting Spike Source %REC RPD

QC Sample/Analyte Result Limit Units Level Result %REC Limits RPD Limit Notes
Blank (BGG0753-BLK1) Prepared: 31-Jul-2018 Analyzed: 07-Aug-2018 11:00
Naphthalene ND 0.010 ug/L U
2-Methylnaphthalene ND 0.010 ug/L U
1-Methylnaphthalene ND 0.010 ug/L U
Acenaphthylene ND 0.010 ug/L U
Acenaphthene ND 0.010 ug/L U
Dibenzofuran ND 0.010 ug/L U
Fluorene ND 0.010 ug/L 6]
Phenanthrene ND 0.010 ug/L 6]
Anthracene ND 0.010 ug/L U
Fluoranthene ND 0.010 ug/L U
Pyrene ND 0.010 ug/L U
Benzo(a)anthracene ND 0.010 ug/L U
Chrysene ND 0.010 ug/L U
Benzo(b)fluoranthene ND 0.010 ug/L U
Benzo(k)fluoranthene ND 0.010 ug/L U
Benzo(j)fluoranthene ND 0.010 ug/L U
Benzofluoranthenes, Total ND 0.010 ug/L U
Benzo(a)pyrene ND 0.010 ug/L U
Indeno(1,2,3-cd)pyrene ND 0.010 ug/L U
Dibenzo(a,h)anthracene ND 0.010 ug/L U
Benzo(g,h,i)perylene ND 0.010 ug/L U
Surrogate: 2-Methylnaphthalene-d10 0.204 ug/L 0.300 68.2 42-120
Surrogate: Dibenzo[a,h]anthracene-d14 0.316 ug/L 0.300 105 29-120 o]
Surrogate: Fluoranthene-d10 0.266 ug/L 0.300 88.6 57-120

Analytical Resources, Inc.

The results in this report apply to the samples analyzed in accordance with the
chain of custody document. This analytical report must be reproduced in its
entirety.

4611 S. 134th Place, Suite 100 ¢ Tukwila, WA 98168 e Ph: (206) 695-6200 ¢ Fax: (206) 695-6202
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Analytical Resources, Incorporated

Analytical Chemists and Consultants Analytical Report
Dalton, Olmsted & Fuglevand, Inc Project: Tacoma Coal Gasification Site
6034 N Star Rd Project Number: PAP-001-08ab Reported:
Ferndale WA, 98248 Project Manager: Matt Dalton 10-Oct-2018 15:25

Semivolatile Organic Compounds - SIM - Quality Control

Batch BGG0753 - EPA 3510C SepF
Instrument: NT11

Reporting Spike Source %REC RPD
QC Sample/Analyte Result Limit Units Level Result %REC Limits RPD Limit Notes
LCS (BGG0753-BS1) Prepared: 31-Jul-2018 Analyzed: 07-Aug-2018 11:37
Naphthalene 0.410 0.010 ug/L 0.300 137 37-120 *
2-Methylnaphthalene 0.258 0.010 ug/L 0.300 86.1 37-120
1-Methylnaphthalene 0.274 0.010 ug/L 0.300 91.4 29-120
Acenaphthylene 0.260 0.010 ug/L 0.300 86.7 41-120
Acenaphthene 0.436 0.010 ug/L 0.300 145 41-120 *
Dibenzofuran 0.265 0.010 ug/L 0.300 88.2 38-120
Fluorene 0.287 0.010 ug/L 0.300 95.7 43-120
Phenanthrene 0.296 0.010 ug/L 0.300 98.5 41-120
Anthracene 0.474 0.010 ug/L 0.300 158 40-120 *
Fluoranthene 0.304 0.010 ug/L 0.300 101 45-120
Pyrene 0.525 0.010 ug/L 0.300 175 41-120 *
Benzo(a)anthracene 0.324 0.010 ug/L 0.300 108 42-120
Chrysene 0.302 0.010 ug/L 0.300 101 44-120
Benzo(b)fluoranthene 0.311 0.010 ug/L 0.300 104 44-120
Benzo(k)fluoranthene 0.304 0.010 ug/L 0.300 101 50-120
Benzo(j)fluoranthene 0.288 0.010 ug/L 0.300 95.8 39-160
Benzofluoranthenes, Total 0.902 0.010 ug/L 0.900 100 46-120
Benzo(a)pyrene 0.269 0.010 ug/L 0.300 89.6 35-120
Indeno(1,2,3-cd)pyrene 0.293 0.010 ug/L 0.300 97.8 37-120
Dibenzo(a,h)anthracene 0.277 0.010 ug/L 0.300 92.3 34-120
Benzo(g,h,i)perylene 0.506 0.010 ug/L 0.300 169 38-120 *
Surrogate: 2-Methylnaphthalene-d10 0.221 ug/L 0.300 73.6 42-120
Surrogate: Dibenzo[a,h]anthracene-d14 0.314 ug/L 0.300 105 29-120 0
Surrogate: Fluoranthene-d10 0.283 ug/L 0.300 94.4 57-120
Ana]ytica] Resources, Inc. The results in this report apply to the samples analyzed in accordance with the
chain of custody document. This analytical report must be reproduced in its
entirety.

4611 S. 134th Place, Suite 100 ¢ Tukwila, WA 98168 e Ph: (206) 695-6200 ¢ Fax: (206) 695-6202
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Analytical Resources, Incorporated

Analytical Chemists and Consultants Analytical Report
Dalton, Olmsted & Fuglevand, Inc Project: Tacoma Coal Gasification Site
6034 N Star Rd Project Number: PAP-001-08ab Reported:
Ferndale WA, 98248 Project Manager: Matt Dalton 10-Oct-2018 15:25

Semivolatile Organic Compounds - SIM - Quality Control

Batch BGG0753 - EPA 3510C SepF
Instrument: NT11

Reporting Spike Source %REC RPD
QC Sample/Analyte Result Limit Units Level Result %REC Limits RPD Limit Notes
Matrix Spike (BGG0753-MS1) Source: 18G0332-01 Prepared: 31-Jul-2018 Analyzed: 08-Aug-2018 15:05
Naphthalene 1.64 1.00 ug/L 0.600 1.18 77.4 37-120 D
2-Methylnaphthalene 11.0 1.00 ug/L 0.600 11.2 NR 37-120 * D
1-Methylnaphthalene 84.4 1.00 ug/L 0.600 82.8 254 29-120 * D
Acenaphthylene 1.29 1.00 ug/L 0.600 0.552 123 41-120 * D
Acenaphthene 153 1.00 ug/L 0.600 140 NR 41-120 *D,E
Dibenzofuran 5.02 1.00 ug/L 0.600 4.69 55.1 38-120 D
Fluorene 84.4 1.00 ug/L 0.600 81.3 524 43-120 * D
Phenanthrene 354 1.00 ug/L 0.600 34.3 184 41-120 * D
Anthracene 3.44 1.00 ug/L 0.600 2.43 168 40-120 * D
Fluoranthene 1.18 1.00 ug/L 0.600 0.693 81.8 45-120 D
Pyrene ND 1.00 ug/L 0.600 ND 103 41-120 U,D
Benzo(a)anthracene ND 1.00 ug/L 0.600 ND 94.0 42-120 U,D
Chrysene ND 1.00 ug/L 0.600 ND 929 44-120 U,D
Benzo(b)fluoranthene ND 1.00 ug/L 0.600 ND 71.1 44-120 U,D
Benzo(k)fluoranthene ND 1.00 ug/L 0.600 ND 78.7 50-120 U,D
Benzo(j)fluoranthene ND 1.00 ug/L 0.600 ND 76.7 39-160 U,D
Benzofluoranthenes, Total 1.36 1.00 ug/L 1.80 ND 75.5 46-120 D
Benzo(a)pyrene ND 1.00 ug/L 0.600 ND 82.1 35-120 U,D
Indeno(1,2,3-cd)pyrene ND 1.00 ug/L 0.600 ND 57.6 37-120 U,D
Dibenzo(a,h)anthracene ND 1.00 ug/L 0.600 ND 62.9 34-120 U,D
Benzo(g,h,i)perylene ND 1.00 ug/L 0.600 ND 79.9 38-120 U,D
Surrogate: 2-Methylnaphthalene-d10 0.406 ug/L 0.600 0.214 67.6 42-120
Surrogate: Dibenzo[a,h]anthracene-d14 0.348 ug/L 0.600 0.231 57.9 29-120
Surrogate: Fluoranthene-d10 0.452 ug/L 0.600 0.242 75.3 57-120

Recovery limits for target analytes in MS/MSD QC samples are advisory only.

Ana]ytical Resources, Inc. The results in this report apply to the samples analyzed in accordance with the
chain of custody document. This analytical report must be reproduced in its
entirety.

4611 S. 134th Place, Suite 100 ¢ Tukwila, WA 98168 e Ph: (206) 695-6200 ¢ Fax: (206) 695-6202
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Analytical Resources, Incorporated

Analytical Chemists and Consultants Analytical Report
Dalton, Olmsted & Fuglevand, Inc Project: Tacoma Coal Gasification Site
6034 N Star Rd Project Number: PAP-001-08ab Reported:
Ferndale WA, 98248 Project Manager: Matt Dalton 10-Oct-2018 15:25

Semivolatile Organic Compounds - SIM - Quality Control

Batch BGG0753 - EPA 3510C SepF
Instrument: NT11

Reporting Spike Source %REC RPD
QC Sample/Analyte Result Limit Units Level Result %REC Limits RPD Limit Notes
Matrix Spike Dup (BGG0753-MSD1) Source: 18G0332-01 Prepared: 31-Jul-2018 Analyzed: 08-Aug-2018 15:43
Naphthalene 1.75 1.00 ug/L 0.600 1.18 959 37-120 6.54 30 D
2-Methylnaphthalene 12.0 1.00 ug/L 0.600 11.2 139 37-120 9.05 30 * D
1-Methylnaphthalene 92.0 1.00 ug/L 0.600 82.8 NR 29-120 8.68 30 * D
Acenaphthylene 1.36 1.00 ug/L 0.600 0.552 134 41-120 5.11 30 * D
Acenaphthene 167 1.00 ug/L 0.600 140 NR 41-120 8.64 30 * D,E
Dibenzofuran 5.53 1.00 ug/L 0.600 4.69 140 38-120 9.60 30 * D
Fluorene 91.9 1.00 ug/L 0.600 81.3 NR 43-120 8.44 30 * D
Phenanthrene 38.5 1.00 ug/L 0.600 34.3 716 41-120 8.63 30 * D
Anthracene 3.50 1.00 ug/L 0.600 2.43 179 40-120 1.85 30 * D
Fluoranthene 1.26 1.00 ug/L 0.600 0.693 93.9 45-120 5.94 30 D
Pyrene ND 1.00 ug/L 0.600 ND 106 41-120 U,D
Benzo(a)anthracene ND 1.00 ug/L 0.600 ND 90.7 42-120 U,D
Chrysene ND 1.00 ug/L 0.600 ND 91.1 44-120 U,D
Benzo(b)fluoranthene ND 1.00 ug/L 0.600 ND 76.8 44-120 U,D
Benzo(k)fluoranthene ND 1.00 ug/L 0.600 ND 72.0 50-120 U,D
Benzo(j)fluoranthene ND 1.00 ug/L 0.600 ND 81.9 39-160 U,D
Benzofluoranthenes, Total 1.38 1.00 ug/L 1.80 ND 76.9 46-120 1.83 30 D
Benzo(a)pyrene ND 1.00 ug/L 0.600 ND 78.9 35-120 U,D
Indeno(1,2,3-cd)pyrene ND 1.00 ug/L 0.600 ND 52.3 37-120 U,D
Dibenzo(a,h)anthracene ND 1.00 ug/L 0.600 ND 57.8 34-120 U,D
Benzo(g,h,i)perylene ND 1.00 ug/L 0.600 ND 67.2 38-120 U,D
Surrogate: 2-Methylnaphthalene-d10 0.418 ug/L 0.600 0.214 69.6 42-120
Surrogate: Dibenzo[a,h]anthracene-d14 0.337 ug/L 0.600 0.231 56.2 29-120
Surrogate: Fluoranthene-d10 0.460 ug/L 0.600 0.242 76.6 57-120

Recovery limits for target analytes in MS/MSD QC samples are advisory only.

Ana]ytical Resources, Inc. The results in this report apply to the samples analyzed in accordance with the
chain of custody document. This analytical report must be reproduced in its
entirety.

4611 S. 134th Place, Suite 100 ¢ Tukwila, WA 98168 e Ph: (206) 695-6200 ¢ Fax: (206) 695-6202
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Analytical Resources, Incorporated

Analytical Chemists and Consultants Analytical Report

Dalton, Olmsted & Fuglevand, Inc Project: Tacoma Coal Gasification Site

6034 N Star Rd Project Number: PAP-001-08ab Reported:

Ferndale WA, 98248 Project Manager: Matt Dalton 10-Oct-2018 15:25

Petroleum Hydrocarbons - Quality Control
Batch BGG0764 - EPA 3510C SepF
Instrument: FID3
Reporting Spike Source %REC RPD

QC Sample/Analyte Result Limit Units Level Result %REC Limits RPD Limit Notes
Blank (BGG0764-BLK1) Prepared: 31-Jul-2018 Analyzed: 01-Aug-2018 15:32
Diesel Range Organics (C12-C24) ND 0.100 mg/L U
Motor Oil Range Organics (C24-C38) ND 0.200 mg/L U
Surrogate: o-Terphenyl 0.178 mg/L 0.225 79.3 50-150

Analytical Resources, Inc.

The results in this report apply to the samples analyzed in accordance with the
chain of custody document. This analytical report must be reproduced in its
entirety.

4611 S. 134th Place, Suite 100 ¢ Tukwila, WA 98168 e Ph: (206) 695-6200 ¢ Fax: (206) 695-6202
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Analytical Resources Inc.
TPH Quantitation Report

Data file: 20180801.b/318H0122.D ARI ID: BGGO764-BLK1

Method: 20180801.b\FID3TPH.m Client ID:

Instrument: fid3b.i Injection: 01-AUG-2018 15:32
Operator: JGR Dilution Factor: 1

Report Date: 08/02/2018
Macro: FID3 072018
FID:3B RESULTS

Compound RT Shift Height Area Method Range Total Area Conc(mg per L)
Toluene - | WATPHG (Tol-Cl2) 107399 0.6
C8 1.787 0.030 7474 19345 | WATPHD (Cl2-C24) 122464 0.7
Ccl10 2.959 -0.020 4033 16903 | WATPHM (C24-C38) 2000467 13.7
clz —-——— | AK102 (Cl0-C25) 139367 0.7
cl4 —-——— | AK103 (C25-C36) 1312865 12.5
cleé —-——— |[OR.DIES (C10-C28) 353062 1.7
cl18 5.935 -0.004 2677 5155 |

Cc20 —-——— |

c22 7.003 -0.035 3211 2976 |

c24 7.582 0.004 4862 4154 |

C25 7.875 0.031 6710 27457 |KEROSEN (Tol-Cl18) 132267 0.6
c26 8.116 0.012 4982 9045 |

c28 8.606 0.000 65878 117525 |IT.DIES (C10-C24) 139367 0.7
Cc32 9.537 0.001 53302 143507 |

C34 9.981 0.017 17491 88013 |

Filter Peak 11.641 -0.059 49903 251850 |

c36 10.359 -0.015 21395 15308 |BUNKERC (C10-C38) 2139834 34.6
o-terph 6.105 -0.001 18598420 20838859 |

Triacon Surr 9.113 -0.001 13514071 18666823 |

Range Times: NW Diesel(3.985 - 7.628) NW Gas(1.476 - 3.985) NwW M.0il(7.628 - 10.821)
AK102(2.929 - 7.794) AK103(7.794 - 10.424) Jet A(2.929 - 5.989)

Surrogate Area Amount

o-Terphenyl 20838859 89.2

Triacontane 18666823 95.4
Analyte RF Curve Date
o-Terph Surr 233493.9 25-MAY-2018
Triacon Surr 195771.2 25-MAY-2018
Gas 179445.5 XX—XX—-XXXX
Diesel 171841.0 25-MAY-2018
Motor 0Oil 146298.0 25-MAY-2018
AK102 203004.0 25-MAY-2018
AK103 105393.0 05-JUN-2018
Kerosene 234790.8 07-JUN-2018
OR Diesel 203892.0 25-MAY-2018
IT Diesel 202556.0 25-MAY-2018
Bunker C 61842.2 20-JUL-2018
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Analytical Resources, Incorporated

Analytical Chemists and Consultants Analytical Report
Dalton, Olmsted & Fuglevand, Inc Project: Tacoma Coal Gasification Site
6034 N Star Rd Project Number: PAP-001-08ab Reported:
Ferndale WA, 98248 Project Manager: Matt Dalton 10-Oct-2018 15:25
Petroleum Hydrocarbons - Quality Control
Batch BGG0764 - EPA 3510C SepF
Instrument: FID3
Reporting Spike Source %REC RPD
QC Sample/Analyte Result Limit Units Level Result %REC Limits RPD Limit Notes
LCS (BGG0764-BS1) Prepared: 31-Jul-2018 Analyzed: 01-Aug-2018 15:52
Diesel Range Organics (C12-C24) 2.50 0.100 mg/L 3.00 83.2 56-120
Surrogate: o-Terphenyl 0.192 mg/L 0.225 85.4 50-150

Analytical Resources, Inc.

The results in this report apply to the samples analyzed in accordance with the
chain of custody document. This analytical report must be reproduced in its
entirety.

4611 S. 134th Place, Suite 100 ¢ Tukwila, WA 98168 e Ph: (206) 695-6200 ¢ Fax: (206) 695-6202
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Analytical Resources Inc.
TPH Quantitation Report

Data file: 20180801.b/318H0123.D ARI ID: BGGO764-BSl

Method: 20180801.b\FID3TPH.m Client ID:

Instrument: fid3b.i Injection: 01-AUG-2018 15:52
Operator: JGR Dilution Factor: 1

Report Date: 08/02/2018
Macro: FID3 072018
FID:3B RESULTS

Compound RT Shift Height Area Method Range Total Area Conc(mg per L)
Toluene 1.520 -0.006 112033 170001 | WATPHG (Tol-Cl2) 27877925 155.4
C8 1.752 -0.006 53964 82904 | WATPHD (Cl2-C24) 214564132 1248.6
Ccl10 2.975 -0.004 350213 422758 | WATPHM (C24-C38) 3860708 26.4
clz 3.929 -0.006 1974021 2502177 | AK102 (C1l0-C25) 238568594 1175.2 M
cl4 4.706 -0.005 1481459 1488841 | AK103 (C25-C36) 2617405 24.8
cleé 5.350 -0.001 4793027 5869833 |OR.DIES (C1l0-C28) 240577590 1179.9 M
cl18 5.945 0.006 4620148 4864606 |

Cc20 6.493 0.001 3193203 3384701 |

c22 7.037 -0.002 1347690 2345338 |

c24 7.577 -0.001 400836 909092 |

C25 7.843 -0.001 198729 594755 |KEROSEN (Tol-C18) 179127151 762.9
c26 8.105 0.001 93620 227874 |

c28 8.606 0.000 94671 163859 |IT.DIES (C10-C24) 237440143 1172.2
Cc32 9.538 0.002 49255 106506 |

C34 9.974 0.010 8404 26388 |

Filter Peak 11.704 0.004 26152 32742 |

c36 10.361 -0.013 93969 15067 |BUNKERC (C10-C38) 241300851 3901.9
o-terph 6.112 0.006 20175700 22435960 |

Triacon Surr 9.115 0.001 14132242 19973155 |

Range Times: NW Diesel(3.985 - 7.628) NW Gas(1.476 - 3.985) NwW M.0il(7.628 - 10.821)
AK102(2.929 - 7.794) AK103(7.794 - 10.424) Jet A(2.929 - 5.989)

Surrogate Area Amount

o-Terphenyl 22435960 96.1

Triacontane 19973155 102.0
Analyte RF Curve Date
o-Terph Surr 233493.9 25-MAY-2018
Triacon Surr 195771.2 25-MAY-2018
Gas 179445.5 XX—XX—-XXXX
Diesel 171841.0 25-MAY-2018
Motor 0Oil 146298.0 25-MAY-2018
AK102 203004.0 25-MAY-2018
AK103 105393.0 05-JUN-2018
Kerosene 234790.8 07-JUN-2018
OR Diesel 203892.0 25-MAY-2018
IT Diesel 202556.0 25-MAY-2018
Bunker C 61842.2 20-JUL-2018
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Datafile:
Lab ID:BGG0764-BS1

FID3B,

20180801.b/318H0123.D

TPH Manual Integrations Report
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01-AUG-2018 15:52

Yo{x1077)

]}

Lo T o T o T o T o T o

e e L..M. ..n“-alhlll
2.1

2 4

2 7

10 (2,979}

3 0

La..a.n...mmmhnmhlliill

Clz (3,929}

Cle (55,3507

C18 (5,945}

CZ0 (6,493

“nll ||“|

Tlme (Mln)

Marual Integration

C22 (7,037}

= 3,115

S

o

(9,974}
(10,3617

24 (7,577
5 (7.843)

HH\HEB\ HHM

-pc26 (8,105
-fCZ8 (8.606)

HHHHH LILL HHHLH ik
ey H
7.5 7.8 8.1 8.4 8.7 9.0 9.3

W GE3Z (9,538

|
6 9.9 10,2 10.5

Yo{x1077)

Lo T o T o T o T o T o

]}

;
2.1

O | AV!.
2.4

e
[»%

Frocessed Integration

Feimesr Surr

T

2‘?

3 O

o
3.3

[
3.6

i
3.

9

i T R R
5,7 6.0 6.3 6.6
Time (Min?

[ T T R B R
9.0 9.3 9.6 9,9 10,2 10,5

Page 99 of 130 18G0332 ARISample WithFuelPDFs FINAL 10 Oct 2018 1525



Analytical Resources, Incorporated

Analytical Chemists and Consultants Analytical Report
Dalton, Olmsted & Fuglevand, Inc Project: Tacoma Coal Gasification Site
6034 N Star Rd Project Number: PAP-001-08ab Reported:
Ferndale WA, 98248 Project Manager: Matt Dalton 10-Oct-2018 15:25

Metals and Metallic Compounds - Quality Control

Batch BGG0723 - REN EPA 600/4-79-020 4.1.4 HNO3 matrix
Instrument: ICPMS2

Detection  Reporting Spike Source %REC RPD

QC Sample/Analyte Isotope Result Limit Limit Units Level Result %REC Limits RPD Limit Notes
Blank (BGG0723-BLK1) Prepared: 30-Jul-2018 Analyzed: 30-Jul-2018 14:11

Lead 208 ND 0.0680 0.100 ug/L U
Silver 107 ND 0.0170 0.200 ug/L U
Arsenic 75a ND 0.0220 0.200 ug/L U
Copper 63 ND 0.340 0.500 ug/L U
Copper 65 ND 0.350 0.500 ug/L U
Nickel 60 ND 0.0500 0.500 ug/L U
Nickel 62 ND 0.220 0.500 ug/L U
Zinc 66 ND 0.820 4.00 ug/L U
Zinc 67 ND 0.940 4.00 ug/L 6]

Ana]ytica] Resources, Inc. The results in this report apply to the samples analyzed in accordance with the

chain of custody document. This analytical report must be reproduced in its
entirety.

4611 S. 134th Place, Suite 100 ¢ Tukwila, WA 98168 e Ph: (206) 695-6200 ¢ Fax: (206) 695-6202
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Analytical Resources, Incorporated

Analytical Chemists and Consultants Analytical Report

Dalton, Olmsted & Fuglevand, Inc Project: Tacoma Coal Gasification Site

6034 N Star Rd Project Number: PAP-001-08ab Reported:

Ferndale WA, 98248 Project Manager: Matt Dalton 10-Oct-2018 15:25

Metals and Metallic Compounds - Quality Control
Batch BGG0723 - REN EPA 600/4-79-020 4.1.4 HNO3 matrix
Instrument: ICPMS2
Detection ~ Reporting Spike Source %REC RPD

QC Sample/Analyte Isotope Result Limit Limit Units Level Result %REC Limits RPD Limit Notes
Blank (BGG0723-BLK2) Prepared: 30-Jul-2018 Analyzed: 01-Aug-2018 14:37
Antimony 121 0.0200 0.0180 0.200 ug/L J
Antimony 123 ND 0.0280 0.200 ug/L U

Analytical Resources, Inc.

The results in this report apply to the samples analyzed in accordance with the
chain of custody document. This analytical report must be reproduced in its
entirety.

4611 S. 134th Place, Suite 100 ¢ Tukwila, WA 98168 e Ph: (206) 695-6200 ¢ Fax: (206) 695-6202
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Analytical Resources, Incorporated

Analytical Chemists and Consultants Analytical Report
Dalton, Olmsted & Fuglevand, Inc Project: Tacoma Coal Gasification Site
6034 N Star Rd Project Number: PAP-001-08ab Reported:
Ferndale WA, 98248 Project Manager: Matt Dalton 10-Oct-2018 15:25

Metals and Metallic Compounds - Quality Control

Batch BGG0723 - REN EPA 600/4-79-020 4.1.4 HNO3 matrix
Instrument: ICPMS2

Detection Reporting Spike Source %REC RPD

QC Sample/Analyte Isotope Result Limit Limit Units Level Result %REC Limits RPD Limit Notes

LCS (BGG0723-BS1) Prepared: 30-Jul-2018 Analyzed: 30-Jul-2018 14:15

Lead 208 28.9 0.0680 0.100 ug/L 25.0 116 80-120

Silver 107 273 0.0170 0.200 ug/L 25.0 109 80-120

Arsenic 75a 26.9 0.0220 0.200 ug/L 25.0 108 80-120

Copper 63 28.0 0.340 0.500 ug/L 25.0 112 80-120

Copper 65 27.3 0.350 0.500 ug/L 25.0 109 80-120

Nickel 60 26.9 0.0500 0.500 ug/L 25.0 108 80-120

Nickel 62 27.2 0.220 0.500 ug/L 25.0 109 80-120

Zinc 66 92.8 0.820 4.00 ug/L 80.0 116 80-120

Zinc 67 86.9 0.940 4.00 ug/L 80.0 109 80-120

Ana]ytica] Resources, Inc. The results in this report apply to the samples analyzed in accordance with the

chain of custody document. This analytical report must be reproduced in its
entirety.

4611 S. 134th Place, Suite 100 ¢ Tukwila, WA 98168 e Ph: (206) 695-6200 ¢ Fax: (206) 695-6202
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Analytical Resources, Incorporated

Analytical Chemists and Consultants Analytical Report
Dalton, Olmsted & Fuglevand, Inc Project: Tacoma Coal Gasification Site
6034 N Star Rd Project Number: PAP-001-08ab Reported:
Ferndale WA, 98248 Project Manager: Matt Dalton 10-Oct-2018 15:25
Metals and Metallic Compounds - Quality Control
Batch BGG0723 - REN EPA 600/4-79-020 4.1.4 HNO3 matrix
Instrument: ICPMS2
Detection  Reporting Spike Source %REC RPD
QC Sample/Analyte Isotope Result Limit Limit Units Level Result %REC Limits RPD Limit Notes
LCS (BGG0723-BS2) Prepared: 30-Jul-2018 Analyzed: 01-Aug-2018 14:42
Antimony 121 26.6 0.0180 0.200 ug/L 25.0 107 80-120
Antimony 123 26.7 0.0280 0.200 ug/L 25.0 107 80-120

Analytical Resources, Inc.

The results in this report apply to the samples analyzed in accordance with the
chain of custody document. This analytical report must be reproduced in its
entirety.

4611 S. 134th Place, Suite 100 ¢ Tukwila, WA 98168 e Ph: (206) 695-6200 ¢ Fax: (206) 695-6202
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Analytical Resources, Incorporated

Analytical Chemists and Consultants Analytical Report
Dalton, Olmsted & Fuglevand, Inc Project: Tacoma Coal Gasification Site
6034 N Star Rd Project Number: PAP-001-08ab Reported:
Ferndale WA, 98248 Project Manager: Matt Dalton 10-Oct-2018 15:25
Metals and Metallic Compounds - Quality Control
Batch BGG0726 - TWM EPA 7470A
Instrument: CVAA
Reporting Spike Source %REC RPD
QC Sample/Analyte Result Limit Units Level Result %REC Limits RPD Limit Notes
Blank (BGG0726-BLK1) Prepared: 30-Jul-2018 Analyzed: 30-Jul-2018 08:55
Mercury ND 0.000100 mg/L U

Analytical Resources, Inc.

The results in this report apply to the samples analyzed in accordance with the
chain of custody document. This analytical report must be reproduced in its
entirety.

4611 S. 134th Place, Suite 100 ¢ Tukwila, WA 98168 e Ph: (206) 695-6200 ¢ Fax: (206) 695-6202
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Analytical Resources, Incorporated

Analytical Chemists and Consultants Analytical Report
Dalton, Olmsted & Fuglevand, Inc Project: Tacoma Coal Gasification Site
6034 N Star Rd Project Number: PAP-001-08ab Reported:
Ferndale WA, 98248 Project Manager: Matt Dalton 10-Oct-2018 15:25
Metals and Metallic Compounds - Quality Control
Batch BGG0726 - TWM EPA 7470A
Instrument: CVAA
Reporting Spike Source %REC RPD
QC Sample/Analyte Result Limit Units Level Result %REC Limits RPD Limit Notes

LCS (BGG0726-BS1)

Prepared: 30-Jul-2018 Analyzed: 30-Jul-2018 08:57

Mercury 0.00199

0.000100 mg/L 0.00200 99.4 80-120

Analytical Resources, Inc.

The results in this report apply to the samples analyzed in accordance with the
chain of custody document. This analytical report must be reproduced in its
entirety.

4611 S. 134th Place, Suite 100 ¢ Tukwila, WA 98168 e Ph: (206) 695-6200 ¢ Fax: (206) 695-6202
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Analytical Resources, Incorporated

Analytical Chemists and Consultants Analytical Report
Dalton, Olmsted & Fuglevand, Inc Project: Tacoma Coal Gasification Site
6034 N Star Rd Project Number: PAP-001-08ab Reported:
Ferndale WA, 98248 Project Manager: Matt Dalton 10-Oct-2018 15:25
Metals and Metallic Compounds - Quality Control
Batch BGJ0338 - TLM EPA 7470A low level
Instrument: CVAA
Reporting Spike Source %REC RPD
QC Sample/Analyte Result Limit Units Level Result %REC Limits RPD Limit Notes
Blank (BGJ0338-BLK1) Prepared: 10-Oct-2018 Analyzed: 10-Oct-2018 09:46
Mercury ND 0.000020 mg/L U

Analytical Resources, Inc.

The results in this report apply to the samples analyzed in accordance with the
chain of custody document. This analytical report must be reproduced in its
entirety.

4611 S. 134th Place, Suite 100 ¢ Tukwila, WA 98168 e Ph: (206) 695-6200 ¢ Fax: (206) 695-6202
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Analytical Resources, Incorporated

Analytical Chemists and Consultants Analytical Report
Dalton, Olmsted & Fuglevand, Inc Project: Tacoma Coal Gasification Site
6034 N Star Rd Project Number: PAP-001-08ab Reported:
Ferndale WA, 98248 Project Manager: Matt Dalton 10-Oct-2018 15:25
Metals and Metallic Compounds - Quality Control
Batch BGJ0338 - TLM EPA 7470A low level
Instrument: CVAA
Reporting Spike Source %REC RPD
QC Sample/Analyte Result Limit Units Level Result %REC Limits RPD Limit Notes

LCS (BGJ0338-BS1)

Prepared: 10-Oct-2018 Analyzed: 10-Oct-2018 09:48

Mercury 0.000212

0.000020 mg/L 0.000200 106 80-120

Analytical Resources, Inc.

The results in this report apply to the samples analyzed in accordance with the
chain of custody document. This analytical report must be reproduced in its
entirety.

4611 S. 134th Place, Suite 100 ¢ Tukwila, WA 98168 e Ph: (206) 695-6200 ¢ Fax: (206) 695-6202
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Analytical Resources, Incorporated

Analytical Chemists and Consultants Analytical Report
Dalton, Olmsted & Fuglevand, Inc Project: Tacoma Coal Gasification Site
6034 N Star Rd Project Number: PAP-001-08ab Reported:
Ferndale WA, 98248 Project Manager: Matt Dalton 10-Oct-2018 15:25
Metals and Metallic Compounds (dissolved) - Quality Control
Batch BGG0727 - TWM EPA 7470A
Instrument: CVAA
Reporting Spike Source %REC RPD
QC Sample/Analyte Result Limit Units Level Result %REC Limits RPD Limit Notes
Blank (BGG0727-BLK1) Prepared: 30-Jul-2018 Analyzed: 30-Jul-2018 09:37
Mercury, Dissolved ND 0.000100 mg/L U

Analytical Resources, Inc.

The results in this report apply to the samples analyzed in accordance with the
chain of custody document. This analytical report must be reproduced in its
entirety.

4611 S. 134th Place, Suite 100 ¢ Tukwila, WA 98168 e Ph: (206) 695-6200 ¢ Fax: (206) 695-6202
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Analytical Resources, Incorporated

Analytical Chemists and Consultants Analytical Report
Dalton, Olmsted & Fuglevand, Inc Project: Tacoma Coal Gasification Site
6034 N Star Rd Project Number: PAP-001-08ab Reported:
Ferndale WA, 98248 Project Manager: Matt Dalton 10-Oct-2018 15:25
Metals and Metallic Compounds (dissolved) - Quality Control
Batch BGG0727 - TWM EPA 7470A
Instrument: CVAA
Reporting Spike Source %REC RPD
QC Sample/Analyte Result Limit Units Level Result %REC Limits RPD Limit Notes
LCS (BGG0727-BS1) Prepared: 30-Jul-2018 Analyzed: 30-Jul-2018 09:39
Mercury, Dissolved 0.00211 0.000100 mg/L 0.00200 106 80-120

Analytical Resources, Inc.

The results in this report apply to the samples analyzed in accordance with the
chain of custody document. This analytical report must be reproduced in its
entirety.

4611 S. 134th Place, Suite 100 ¢ Tukwila, WA 98168 e Ph: (206) 695-6200 ¢ Fax: (206) 695-6202
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Analytical Resources, Incorporated

Analytical Chemists and Consultants Analytical Report
Dalton, Olmsted & Fuglevand, Inc Project: Tacoma Coal Gasification Site
6034 N Star Rd Project Number: PAP-001-08ab Reported:
Ferndale WA, 98248 Project Manager: Matt Dalton 10-Oct-2018 15:25

Metals and Metallic Compounds (dissolved) - Quality Control

Batch BGG0727 - TWM EPA 7470A
Instrument: CVAA

Reporting Spike Source %REC RPD
QC Sample/Analyte Result Limit Units Level Result %REC Limits RPD Limit Notes
Duplicate (BGG0727-DUP1) Source: 18G0332-02 Prepared: 30-Jul-2018 Analyzed: 30-Jul-2018 09:48
Mercury, Dissolved ND 0.000100 mg/L ND U

The results in this report apply to the samples analyzed in accordance with the

Analytical Resources, Inc.
chain of custody document. This analytical report must be reproduced in its

entirety.

4611 S. 134th Place, Suite 100 ¢ Tukwila, WA 98168 e Ph: (206) 695-6200 ¢ Fax: (206) 695-6202

Page 110 of 130 18G0332 ARISample_WithFuelPDFs FINAL 10 Oct 2018 1525



Analytical Resources, Incorporated

Analytical Chemists and Consultants Analytical Report
Dalton, Olmsted & Fuglevand, Inc Project: Tacoma Coal Gasification Site
6034 N Star Rd Project Number: PAP-001-08ab Reported:
Ferndale WA, 98248 Project Manager: Matt Dalton 10-Oct-2018 15:25

Metals and Metallic Compounds (dissolved) - Quality Control

Batch BGG0727 - TWM EPA 7470A
Instrument: CVAA

Reporting Spike Source %REC RPD
QC Sample/Analyte Result Limit Units Level Result %REC Limits RPD Limit Notes
Matrix Spike (BGG0727-MS1) Source: 18G0332-02 Prepared: 30-Jul-2018 Analyzed: 30-Jul-2018 09:50
Mercury, Dissolved 0.00110 0.000100 mg/L 0.00100 ND 110 75-125

Recovery limits for target analytes in MS/MSD QC samples are advisory only.

Ana]ytical Resources, Inc. The results in this report apply to the samples analyzed in accordance with the
chain of custody document. This analytical report must be reproduced in its
entirety.

4611 S. 134th Place, Suite 100 ¢ Tukwila, WA 98168 e Ph: (206) 695-6200 ¢ Fax: (206) 695-6202
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Analytical Resources, Incorporated

Analytical Chemists and Consultants Analytical Report
Dalton, Olmsted & Fuglevand, Inc Project: Tacoma Coal Gasification Site
6034 N Star Rd Project Number: PAP-001-08ab Reported:
Ferndale WA, 98248 Project Manager: Matt Dalton 10-Oct-2018 15:25

Metals and Metallic Compounds (dissolved) - Quality Control

Batch BGH0044 - REN EPA 600/4-79-020 4.1.4 HNO3 matrix
Instrument: ICPMS1

Detection ~ Reporting Spike Source %REC RPD
QC Sample/Analyte Isotope Result Limit Limit Units Level Result %REC Limits RPD Limit Notes
Blank (BGH0044-BLK2) Prepared: 02-Aug-2018 Analyzed: 03-Aug-2018 14:09
Antimony, Dissolved 121 ND 0.0180 0.200 ug/L U
Antimony, Dissolved 123 ND 0.0280 0.200 ug/L U
Analytical Resources, Inc. The results in this report apply to the samples analyzed in accordance with the

chain of custody document. This analytical report must be reproduced in its
entirety.

4611 S. 134th Place, Suite 100 ¢ Tukwila, WA 98168 e Ph: (206) 695-6200 ¢ Fax: (206) 695-6202
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Analytical Resources, Incorporated

Analytical Chemists and Consultants Analytical Report
Dalton, Olmsted & Fuglevand, Inc Project: Tacoma Coal Gasification Site
6034 N Star Rd Project Number: PAP-001-08ab Reported:
Ferndale WA, 98248 Project Manager: Matt Dalton 10-Oct-2018 15:25

Metals and Metallic Compounds (dissolved) - Quality Control

Batch BGH0044 - REN EPA 600/4-79-020 4.1.4 HNO3 matrix
Instrument: ICPMS1

Detection  Reporting Spike Source %REC RPD
QC Sample/Analyte Isotope Result Limit Limit Units Level Result %REC Limits RPD Limit Notes
LCS (BGH0044-BS2) Prepared: 02-Aug-2018 Analyzed: 03-Aug-2018 14:13
Antimony, Dissolved 121 26.9 0.0180 0.200 ug/L 25.0 108 80-120
Antimony, Dissolved 123 26.7 0.0280 0.200 ug/L 25.0 107 80-120
Analytical Resources, Inc. The results in this report apply to the samples analyzed in accordance with the

chain of custody document. This analytical report must be reproduced in its
entirety.

4611 S. 134th Place, Suite 100 ¢ Tukwila, WA 98168 e Ph: (206) 695-6200 ¢ Fax: (206) 695-6202
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Analytical Resources, Incorporated

Analytical Chemists and Consultants Analytical Report
Dalton, Olmsted & Fuglevand, Inc Project: Tacoma Coal Gasification Site
6034 N Star Rd Project Number: PAP-001-08ab Reported:
Ferndale WA, 98248 Project Manager: Matt Dalton 10-Oct-2018 15:25

Metals and Metallic Compounds (dissolved) - Quality Control

Batch BGH0044 - REN EPA 600/4-79-020 4.1.4 HNO3 matrix
Instrument: ICPMS2

Detection Reporting Spike Source %REC RPD
QC Sample/Analyte Isotope Result Limit Limit Units Level Result %REC Limits RPD Limit Notes
Blank (BGH0044-BLK1) Prepared: 02-Aug-2018 Analyzed: 02-Aug-2018 17:45
Lead, Dissolved 208 ND 0.0680 0.100 ug/L U
Silver, Dissolved 107 ND 0.0170 0.200 ug/L U
Arsenic, Dissolved 75a ND 0.0220 0.200 ug/L U
Copper, Dissolved 63 ND 0.340 0.500 ug/L U
Copper, Dissolved 65 ND 0.350 0.500 ug/L U
Nickel, Dissolved 60 ND 0.0500 0.500 ug/L U
Nickel, Dissolved 62 ND 0.220 0.500 ug/L 8]
Zinc, Dissolved 66 ND 0.820 4.00 ug/L U
Zinc, Dissolved 67 ND 0.940 4.00 ug/L U
Ana]ytica] Resources, Inc. The results in this report apply to the samples analyzed in accordance with the
chain of custody document. This analytical report must be reproduced in its
entirety.

4611 S. 134th Place, Suite 100 ¢ Tukwila, WA 98168 e Ph: (206) 695-6200 ¢ Fax: (206) 695-6202
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Analytical Resources, Incorporated

Analytical Chemists and Consultants Analytical Report
Dalton, Olmsted & Fuglevand, Inc Project: Tacoma Coal Gasification Site
6034 N Star Rd Project Number: PAP-001-08ab Reported:
Ferndale WA, 98248 Project Manager: Matt Dalton 10-Oct-2018 15:25

Metals and Metallic Compounds (dissolved) - Quality Control

Batch BGH0044 - REN EPA 600/4-79-020 4.1.4 HNO3 matrix
Instrument: ICPMS2

Detection Reporting Spike Source %REC RPD

QC Sample/Analyte Isotope Result Limit Limit Units Level Result %REC Limits RPD Limit Notes
LCS (BGH0044-BS1) Prepared: 02-Aug-2018 Analyzed: 02-Aug-2018 17:49

Lead, Dissolved 208 26.9 0.0680 0.100 ug/L 25.0 108 80-120

Silver, Dissolved 107 27.5 0.0170 0.200 ug/L 25.0 110 80-120

Arsenic, Dissolved 75a 26.5 0.0220 0.200 ug/L 25.0 106 80-120

Copper, Dissolved 63 28.4 0.340 0.500 ug/L 25.0 114 80-120

Copper, Dissolved 65 27.9 0.350 0.500 ug/L 25.0 112 80-120

Nickel, Dissolved 60 27.7 0.0500 0.500 ug/L 25.0 111 80-120

Nickel, Dissolved 62 26.7 0.220 0.500 ug/L 25.0 107 80-120

Zinc, Dissolved 66 93.7 0.820 4.00 ug/L 80.0 117 80-120

Zinc, Dissolved 67 87.8 0.940 4.00 ug/L 80.0 110 80-120

Ana]ytica] Resources, Inc. The results in this report apply to the samples analyzed in accordance with the

chain of custody document. This analytical report must be reproduced in its
entirety.

4611 S. 134th Place, Suite 100 ¢ Tukwila, WA 98168 e Ph: (206) 695-6200 ¢ Fax: (206) 695-6202
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Analytical Resources, Incorporated

Analytical Chemists and Consultants Analytical Report
Dalton, Olmsted & Fuglevand, Inc Project: Tacoma Coal Gasification Site
6034 N Star Rd Project Number: PAP-001-08ab Reported:
Ferndale WA, 98248 Project Manager: Matt Dalton 10-Oct-2018 15:25

Metals and Metallic Compounds (dissolved) - Quality Control

Batch BGJ0340 - TLM EPA 7470A low level
Instrument: CVAA

Reporting Spike Source %REC RPD
QC Sample/Analyte Result Limit Units Level Result %REC Limits RPD Limit Notes
Blank (BGJ0340-BLK1) Prepared: 10-Oct-2018 Analyzed: 10-Oct-2018 12:28
Mercury, Dissolved ND 0.000020 mg/L U

The results in this report apply to the samples analyzed in accordance with the

Analytical Resources, Inc.
chain of custody document. This analytical report must be reproduced in its

entirety.

4611 S. 134th Place, Suite 100 ¢ Tukwila, WA 98168 e Ph: (206) 695-6200 ¢ Fax: (206) 695-6202
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Analytical Resources, Incorporated

Analytical Chemists and Consultants Analytical Report
Dalton, Olmsted & Fuglevand, Inc Project: Tacoma Coal Gasification Site
6034 N Star Rd Project Number: PAP-001-08ab Reported:
Ferndale WA, 98248 Project Manager: Matt Dalton 10-Oct-2018 15:25

Metals and Metallic Compounds (dissolved) - Quality Control

Batch BGJ0340 - TLM EPA 7470A low level
Instrument: CVAA

Reporting Spike Source %REC RPD
QC Sample/Analyte Result Limit Units Level Result %REC Limits RPD Limit Notes
LCS (BGJ0340-BS1) Prepared: 10-Oct-2018 Analyzed: 10-Oct-2018 12:31
Mercury, Dissolved 0.000217 0.000020 mg/L 0.000200 108 80-120

The results in this report apply to the samples analyzed in accordance with the

Analytical Resources, Inc.
chain of custody document. This analytical report must be reproduced in its

entirety.

4611 S. 134th Place, Suite 100 ¢ Tukwila, WA 98168 e Ph: (206) 695-6200 ¢ Fax: (206) 695-6202
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Analytical Resources, Incorporated

Analytical Chemists and Consultants Analytical Report
Dalton, Olmsted & Fuglevand, Inc Project: Tacoma Coal Gasification Site
6034 N Star Rd Project Number: PAP-001-08ab Reported:

Ferndale WA, 98248

Project Manager: Matt Dalton

10-Oct-2018 15:25

Metals and Metallic Compounds (dissolved) - Quality Control

Batch BGJ0340 - TLM EPA 7470A low level
Instrument: CVAA

Reporting Spike Source %REC RPD
QC Sample/Analyte Result Limit Units Level Result %REC Limits RPD Limit Notes
Duplicate (BGJ0340-DUP1) Source: 18G0332-02 Prepared: 10-Oct-2018 Analyzed: 10-Oct-2018 12:36

0.000020 U

Mercury, Dissolved ND

mg/L ND

Analytical Resources, Inc.

The results in this report apply to the samples analyzed in accordance with the
chain of custody document. This analytical report must be reproduced in its
entirety.

4611 S. 134th Place, Suite 100 ¢ Tukwila, WA 98168 e Ph: (206) 695-6200 ¢ Fax: (206) 695-6202
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Analytical Resources, Incorporated

Analytical Chemists and Consultants Analytical Report
Dalton, Olmsted & Fuglevand, Inc Project: Tacoma Coal Gasification Site
6034 N Star Rd Project Number: PAP-001-08ab Reported:
Ferndale WA, 98248 Project Manager: Matt Dalton 10-Oct-2018 15:25

Metals and Metallic Compounds (dissolved) - Quality Control

Batch BGJ0340 - TLM EPA 7470A low level
Instrument: CVAA

Reporting Spike Source %REC RPD
QC Sample/Analyte Result Limit Units Level Result %REC Limits RPD Limit Notes
Matrix Spike (BGJ0340-MS1) Source: 18G0332-02 Prepared: 10-Oct-2018 Analyzed: 10-Oct-2018 12:39
Mercury, Dissolved 0.000125 0.000020 mg/L 0.000100 ND 125 75-125

Recovery limits for target analytes in MS/MSD QC samples are advisory only.

Ana]ytical Resources, Inc. The results in this report apply to the samples analyzed in accordance with the
chain of custody document. This analytical report must be reproduced in its
entirety.

4611 S. 134th Place, Suite 100 ¢ Tukwila, WA 98168 e Ph: (206) 695-6200 ¢ Fax: (206) 695-6202
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Analytical Resources, Incorporated

Analytical Chemists and Consultants Analytical Report
Dalton, Olmsted & Fuglevand, Inc Project: Tacoma Coal Gasification Site
6034 N Star Rd Project Number: PAP-001-08ab Reported:
Ferndale WA, 98248 Project Manager: Matt Dalton 10-Oct-2018 15:25
Wet Chemistry - Quality Control
Batch BGG0728 - No Prep Wet Chem
Instrument: BAL2
Detection Reporting Spike Source %REC RPD
QC Sample/Analyte Result Limit Limit Units Level Result %REC Limits RPD Limit Notes
Blank (BGG0728-BLK1) Prepared: 30-Jul-2018 Analyzed: 30-Jul-2018 06:44
Suspended Solids ND 1 1 mg/L U

Analytical Resources, Inc.

The results in this report apply to the samples analyzed in accordance with the
chain of custody document. This analytical report must be reproduced in its
entirety.

4611 S. 134th Place, Suite 100 ¢ Tukwila, WA 98168 e Ph: (206) 695-6200 ¢ Fax: (206) 695-6202
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Analytical Resources, Incorporated

Analytical Chemists and Consultants Analytical Report
Dalton, Olmsted & Fuglevand, Inc Project: Tacoma Coal Gasification Site
6034 N Star Rd Project Number: PAP-001-08ab Reported:
Ferndale WA, 98248 Project Manager: Matt Dalton 10-Oct-2018 15:25
Wet Chemistry - Quality Control
Batch BGG0728 - No Prep Wet Chem
Instrument: BAL2
Detection ~ Reporting Spike Source %REC RPD
QC Sample/Analyte Result Limit Limit Units Level Result %REC Limits RPD Limit Notes

LCS (BGG0728-BS1)

Prepared: 30-Jul-2018 Analyzed: 30-Jul-2018 06:44

Suspended Solids 50 1 1

mg/L 50.00 99.4 90-110

Analytical Resources, Inc.

The results in this report apply to the samples analyzed in accordance with the
chain of custody document. This analytical report must be reproduced in its
entirety.

4611 S. 134th Place, Suite 100 ¢ Tukwila, WA 98168 e Ph: (206) 695-6200 ¢ Fax: (206) 695-6202
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Analytical Resources, Incorporated

Analytical Chemists and Consultants Analytical Report
Dalton, Olmsted & Fuglevand, Inc Project: Tacoma Coal Gasification Site
6034 N Star Rd Project Number: PAP-001-08ab Reported:
Ferndale WA, 98248 Project Manager: Matt Dalton 10-Oct-2018 15:25
Wet Chemistry - Quality Control
Batch BGG0728 - No Prep Wet Chem
Instrument: BAL2
Detection Reporting Spike Source %REC RPD
QC Sample/Analyte Result Limit Limit Units Level Result %REC Limits RPD Limit Notes
Duplicate (BGG0728-DUP1) Source: 18G0332-01 Prepared: 30-Jul-2018 Analyzed: 30-Jul-2018 06:44
Suspended Solids 19 2 2 mg/L 23 19.40 20

Analytical Resources, Inc.

The results in this report apply to the samples analyzed in accordance with the
chain of custody document. This analytical report must be reproduced in its
entirety.

4611 S. 134th Place, Suite 100 ¢ Tukwila, WA 98168 e Ph: (206) 695-6200 ¢ Fax: (206) 695-6202
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Analytical Resources, Incorporated

Analytical Chemists and Consultants Analytical Report
Dalton, Olmsted & Fuglevand, Inc Project: Tacoma Coal Gasification Site
6034 N Star Rd Project Number: PAP-001-08ab Reported:
Ferndale WA, 98248 Project Manager: Matt Dalton 10-Oct-2018 15:25
Wet Chemistry - Quality Control
Batch BGG0737 - No Prep - Volatiles
Instrument: UV1800-2
Detection Reporting Spike Source %REC RPD
QC Sample/Analyte Result Limit Limit Units Level Result %REC Limits RPD Limit Notes
Blank (BGG0737-BLK1) Prepared: 30-Jul-2018 Analyzed: 30-Jul-2018 15:03
Cyanide, Total ND 0.0050 0.0050 mg/L U

Analytical Resources, Inc.

The results in this report apply to the samples analyzed in accordance with the
chain of custody document. This analytical report must be reproduced in its
entirety.

4611 S. 134th Place, Suite 100 ¢ Tukwila, WA 98168 e Ph: (206) 695-6200 ¢ Fax: (206) 695-6202
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Analytical Resources, Incorporated

Analytical Chemists and Consultants Analytical Report
Dalton, Olmsted & Fuglevand, Inc Project: Tacoma Coal Gasification Site
6034 N Star Rd Project Number: PAP-001-08ab Reported:
Ferndale WA, 98248 Project Manager: Matt Dalton 10-Oct-2018 15:25
Wet Chemistry - Quality Control
Batch BGG0737 - No Prep - Volatiles
Instrument: UV1800-2
Detection  Reporting Spike Source %REC RPD
QC Sample/Analyte Result Limit Limit Units Level Result %REC Limits RPD Limit Notes

LCS (BGG0737-BS1)

Prepared: 30-Jul-2018 Analyzed: 30-Jul-2018 15:04

Cyanide, Total

0.143 0.0050

0.0050 mg/L 0.151 94.5 75-125

Analytical Resources, Inc.

The results in this report apply to the samples analyzed in accordance with the
chain of custody document. This analytical report must be reproduced in its
entirety.

4611 S. 134th Place, Suite 100 ¢ Tukwila, WA 98168 e Ph: (206) 695-6200 ¢ Fax: (206) 695-6202
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Analytical Resources, Incorporated
Analytical Chemists and Consultants

Analytical Report

Dalton, Olmsted & Fuglevand, Inc
6034 N Star Rd
Ferndale WA, 98248

Project: Tacoma Coal Gasification Site
Project Number: PAP-001-08ab
Project Manager: Matt Dalton

Reported:
10-Oct-2018 15:25

Certified Analyses included in this Report

Analyte Certifications

EPA 6020A in Water
Silver-107 WADOE,WA-DW,DoD-ELAP,NELAP
Lead-208 NELAP,WADOE,DoD-ELAP,ADEC

Antimony-121
Antimony-123
Silver-107
Lead-208
Antimony-121
Antimony-123
EPA 6020A UCT-KED in Water

Arsenic-75a
Copper-63
Copper-65
Nickel-60
Nickel-62
Zinc-66
Zinc-67
Arsenic-75a
Copper-63
Copper-65
Nickel-60
Nickel-62
Zinc-66
Zinc-67
EPA 7470A in Water

Mercury
Mercury
Mercury
Mercury
EPA 8260C in Water

Chloromethane

Vinyl Chloride
Bromomethane
Chloroethane
Trichlorofluoromethane

NELAP,WADOE,DoD-ELAP
NELAP
WA-DW,DoD-ELAP,NELAP
NELAP,WADOE,DoD-ELAP,ADEC
NELAP,WADOE,DoD-ELAP
NELAP,WADOE,DoD-ELAP

WADOE,WA-DW,DoD-ELAP,ADEC,NELAP
NELAP,WADOE,DoD-ELAP
NELAP,WADOE,DoD-ELAP
NELAP,WADOE,DoD-ELAP,ADEC
NELAP,WADOE,DoD-ELAP,ADEC
WADOE,WA-DW,DoD-ELAP
WADOE,WA-DW,DoD-ELAP
NELAP,WADOE,DoD-ELAP,ADEC
NELAP,WADOE,DoD-ELAP
NELAP,WADOE,DoD-ELAP
NELAP,WADOE,DoD-ELAP,ADEC
NELAP,WADOE,DoD-ELAP,ADEC
NELAP,WADOE,DoD-ELAP
NELAP,WADOE,DoD-ELAP

WADOE,NELAP,DoD-ELAP,CALAP
WADOE,NELAP,DoD-ELAP,CALAP
WADOE,NELAP,DoD-ELAP,CALAP
WADOE,NELAP,DoD-ELAP,CALAP

DoD-ELAP,ADEC,NELAP,CALAP,WADOE
DoD-ELAP,ADEC,NELAP,CALAP,WADOE
DoD-ELAP,ADEC,NELAP,CALAP,WADOE
DoD-ELAP,ADEC,NELAP,CALAP,WADOE
DoD-ELAP,ADEC,NELAP,CALAP,WADOE

Analytical Resources, Inc.

The results in this report apply to the samples analyzed in accordance with the

chain of custody document. This analytical report must be reproduced in its

entirety.

4611 S. 134th Place, Suite 100 ¢ Tukwila, WA 98168 e Ph: (206) 695-6200 ¢ Fax: (206) 695-6202
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Analytical Resources, Incorporated
Analytical Chemists and Consultants

Analytical Report

Dalton, Olmsted & Fuglevand, Inc
6034 N Star Rd
Ferndale WA, 98248

Project: Tacoma Coal Gasification Site
Project Number: PAP-001-08ab
Project Manager: Matt Dalton

Reported:
10-Oct-2018 15:25

Acrolein
1,1,2-Trichloro-1,2,2-Trifluoroethane
Acetone
1,1-Dichloroethene
Bromoethane
lodomethane

Methylene Chloride
Acrylonitrile

Carbon Disulfide
trans-1,2-Dichloroethene
Vinyl Acetate
1,1-Dichloroethane
2-Butanone
2,2-Dichloropropane
cis-1,2-Dichloroethene
Chloroform
Bromochloromethane
1,1,1-Trichloroethane
1,1-Dichloropropene
Carbon tetrachloride
1,2-Dichloroethane
Benzene
Trichloroethene
1,2-Dichloropropane
Bromodichloromethane
Dibromomethane
2-Chloroethyl vinyl ether
4-Methyl-2-Pentanone
cis-1,3-Dichloropropene
Toluene
trans-1,3-Dichloropropene
2-Hexanone
1,1,2-Trichloroethane
1,3-Dichloropropane
Tetrachloroethene
Dibromochloromethane
1,2-Dibromoethane
Chlorobenzene
Ethylbenzene

DoD-ELAP,NELAP,CALAP,WADOE

DoD-ELAP,ADEC,NELAP,CALAP,WADOE
DoD-ELAP,ADEC,NELAP,CALAP,WADOE
DoD-ELAP,ADEC,NELAP,CALAP,WADOE
DoD-ELAPNELAP,CALAP,WADOE

DoD-ELAPNELAP,CALAP,WADOE

DoD-ELAP,ADEC,NELAP,CALAP,WADOE
DoD-ELAPNELAP,CALAP,WADOE

DoD-ELAPNELAP,CALAP,WADOE

DoD-ELAP,ADEC,NELAP,CALAP,WADOE
DoD-ELAPNELAP,CALAP,WADOE

DoD-ELAP,ADEC,NELAP,CALAP,WADOE
DoD-ELAPNELAP,CALAP,WADOE

DoD-ELAP,ADEC,NELAP,CALAP,WADOE
DoD-ELAP,ADEC,NELAP,CALAP,WADOE
DoD-ELAP,ADEC,NELAP,CALAP,WADOE
DoD-ELAP,ADEC,NELAP,CALAP,WADOE
DoD-ELAP,ADEC,NELAP,CALAP,WADOE
DoD-ELAP,ADEC,NELAP,CALAP,WADOE
DoD-ELAP,ADEC,NELAP,CALAP,WADOE
DoD-ELAP,ADEC,NELAP,CALAP,WADOE
DoD-ELAP,ADEC,NELAP,CALAP,WADOE
DoD-ELAP,ADEC,NELAP,CALAP,WADOE
DoD-ELAP,ADEC,NELAP,CALAP,WADOE
DoD-ELAP,ADEC,NELAP,CALAP,WADOE
DoD-ELAP,ADEC,NELAP,CALAP,WADOE
DoD-ELAP,ADEC,NELAP,CALAP,WADOE
DoD-ELAPNELAP,CALAP,WADOE

DoD-ELAP,ADEC,NELAP,CALAP,WADOE
DoD-ELAP,ADEC,NELAP,CALAP,WADOE
DoD-ELAP,ADEC,NELAP,CALAP,WADOE
DoD-ELAPNELAP,CALAP,WADOE

DoD-ELAP,ADEC,NELAP,CALAP,WADOE
DoD-ELAP,ADEC,NELAP,CALAP,WADOE
DoD-ELAP,ADEC,NELAP,CALAP,WADOE
DoD-ELAP,ADEC,NELAP,CALAP,WADOE
DoD-ELAPNELAP,CALAP,WADOE

DoD-ELAP,ADEC,NELAP,CALAP,WADOE
DoD-ELAP,ADEC,NELAP,CALAP,WADOE

Analytical Resources, Inc.

The results in this report apply to the samples analyzed in accordance with the
chain of custody document. This analytical report must be reproduced in its

entirety.

4611 S. 134th Place, Suite 100 ¢ Tukwila, WA 98168 e Ph: (206) 695-6200 ¢ Fax: (206) 695-6202
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Analytical Resources, Incorporated
Analytical Chemists and Consultants

Analytical Report

Dalton, Olmsted & Fuglevand, Inc
6034 N Star Rd
Ferndale WA, 98248

Project: Tacoma Coal Gasification Site
Project Number: PAP-001-08ab
Project Manager: Matt Dalton

Reported:
10-Oct-2018 15:25

1,1,1,2-Tetrachloroethane
m,p-Xylene
o-Xylene
Styrene
Bromoform
1,1,2,2-Tetrachloroethane
1,2,3-Trichloropropane
trans-1,4-Dichloro 2-Butene
n-Propylbenzene
Bromobenzene
Isopropyl Benzene
2-Chlorotoluene
4-Chlorotoluene
t-Butylbenzene
1,3,5-Trimethylbenzene
1,2,4-Trimethylbenzene
s-Butylbenzene
4-1sopropyl Toluene
1,3-Dichlorobenzene
1,4-Dichlorobenzene
n-Butylbenzene
1,2-Dichlorobenzene
1,2-Dibromo-3-chloropropane
1,2,4-Trichlorobenzene
Hexachloro-1,3-Butadiene
Naphthalene
1,2,3-Trichlorobenzene
Dichlorodifluoromethane
Methyl tert-butyl Ether
n-Hexane
2-Pentanone

EPA 8270D-SIM in Water

Naphthalene
2-Methylnaphthalene
1-Methylnaphthalene
Biphenyl
Acenaphthylene
Acenaphthene
Dibenzofuran

DoD-ELAP,ADEC,NELAP,CALAP,WADOE
DoD-ELAP,ADEC,NELAP,CALAP,WADOE
DoD-ELAP,ADEC,NELAP,CALAP,WADOE
DoD-ELAPNELAP,CALAP,WADOE
DoD-ELAPNELAP,CALAP,WADOE
DoD-ELAP,ADEC,NELAP,CALAP,WADOE
DoD-ELAP,ADEC,NELAP,CALAP,WADOE
DoD-ELAP,ADEC,NELAP,CALAP,WADOE
DoD-ELAPNELAP,CALAP,WADOE
DoD-ELAPNELAP,CALAP,WADOE
DoD-ELAPNELAP,CALAP,WADOE
DoD-ELAP,ADEC,NELAP,CALAP,WADOE
DoD-ELAP,ADEC,NELAP,CALAP,WADOE
DoD-ELAPNELAP,CALAP,WADOE
DoD-ELAPNELAP,CALAP,WADOE
DoD-ELAPNELAP,CALAP,WADOE
DoD-ELAPNELAP,CALAP,WADOE
DoD-ELAP,NELAP,CALAP,WADOE
DoD-ELAP,ADEC,NELAP,CALAP,WADOE
DoD-ELAP,ADEC,NELAP,CALAP,WADOE
DoD-ELAP,NELAP,CALAP,WADOE
DoD-ELAP,ADEC,NELAP,CALAP,WADOE
DoD-ELAP,ADEC,NELAP,CALAP,WADOE
DoD-ELAP,ADEC,NELAP,CALAP,WADOE
DoD-ELAP,ADEC,NELAP,CALAP,WADOE
DoD-ELAP,ADEC,NELAP,CALAP,WADOE
DoD-ELAP,ADEC,NELAP,CALAP,WADOE
DoD-ELAP,ADEC,NELAP,CALAP,WADOE
DoD-ELAP,ADEC,NELAP,CALAP,WADOE
WADOE

WADOE

ADEC,DoD-ELAP,NELAP,CALAP,WADOE
ADEC,DoD-ELAP,NELAP,CALAP
ADEC,DoD-ELAP,NELAP,CALAP,WADOE
NELAP
ADEC,DoD-ELAP,NELAP,CALAP,WADOE
ADEC,DoD-ELAP,NELAP,CALAP,WADOE
ADEC,DoD-ELAP,NELAP,CALAP

Analytical Resources, Inc.

The results in this report apply to the samples analyzed in accordance with the

chain of custody document. This analytical report must be reproduced in its

entirety.

4611 S. 134th Place, Suite 100 ¢ Tukwila, WA 98168 e Ph: (206) 695-6200 ¢ Fax: (206) 695-6202
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Analytical Resources, Incorporated
Analytical Chemists and Consultants

Analytical Report

Dalton, Olmsted & Fuglevand, Inc
6034 N Star Rd
Ferndale WA, 98248

Project: Tacoma Coal Gasification Site
Project Number: PAP-001-08ab
Project Manager: Matt Dalton

Reported:
10-Oct-2018 15:25

Fluorene
Phenanthrene
Anthracene
Carbazole
Fluoranthene
Pyrene
Benzo(a)anthracene
Chrysene
Benzo(b)fluoranthene
Benzo(k)fluoranthene
Benzo(j)fluoranthene
Benzo(e)pyrene
Benzo(a)pyrene
Perylene
Indeno(1,2,3-cd)pyrene
Dibenzo(a,h)anthracene
Benzo(g,h,i)perylene
NWTPH-Dx in Water

Diesel Range Organics (C12-C24)

Diesel Range Organics (C10-C25)

Diesel Range Organics (Tol-C18)

Diesel Range Organics (C10-C24)

Diesel Range Organics (C10-C28)

Motor Qil Range Organics (C24-C38)

Motor Qil Range Organics (C25-C36)

Motor Oil Range Organics (C24-C40)

Mineral Spirits Range Organics (Tol-C12)

Mineral Oil Range Organics (C16-C28)

Kerosene Range Organics (Tol-C18)

JP8 Range Organics (C8-C18)

JP5 Range Organics (C10-C16)

JP4 Range Organics (Tol-C14)

Jet-A Range Organics (C10-C18)

Creosote Range Organics (C12-C22)

Bunker C Range Organics (C10-C38)

Stoddard Range Organics (C8-C12)

Transformer Oil Range Organics (C12-C28)
SM 2540 D-97 in Water

ADEC,DoD-ELAP,NELAP,CALAP,WADOE
ADEC,DoD-ELAP,NELAP,CALAP,WADOE
ADEC,DoD-ELAP,NELAP,CALAP,WADOE
NELAP
ADEC,DoD-ELAP,NELAP,CALAP,WADOE
ADEC,DoD-ELAP,NELAP,CALAP,WADOE
ADEC,DoD-ELAP,NELAP,CALAP,WADOE
ADEC,DoD-ELAP,NELAP,CALAP,WADOE
ADEC,DoD-ELAP,NELAP,CALAP,WADOE
ADEC,DoD-ELAP,NELAP,CALAP,WADOE
ADEC,DoD-ELAP,NELAP,WADOE

NELAP
ADEC,DoD-ELAP,NELAP,CALAP,WADOE
ADEC,NELAP,CALAP
ADEC,DoD-ELAP,NELAP,CALAP,WADOE
ADEC,DoD-ELAP,NELAP,CALAP,WADOE
ADEC,DoD-ELAP,NELAP,CALAP,WADOE

DoD-ELAPNELAP,WADOE
DoD-ELAPNELAP,WADOE
DoD-ELAPNELAP,WADOE
DoD-ELAPNELAP,WADOE
DoD-ELAPNELAP,WADOE
DoD-ELAP,NELAP,WADOE
DoD-ELAP,NELAP,WADOE
DoD-ELAP,NELAP,WADOE
DoD-ELAP,NELAP,WADOE
DoD-ELAP,NELAP,WADOE
DoD-ELAP,NELAP,WADOE
DoD-ELAP,NELAP,WADOE
DoD-ELAP,NELAP,WADOE
DoD-ELAPNELAP,WADOE
DoD-ELAPNELAP,WADOE
DoD-ELAPNELAP,WADOE
DoD-ELAPNELAP,WADOE
DoD-ELAPNELAP,WADOE
DoD-ELAPNELAP,WADOE

Analytical Resources, Inc.

The results in this report apply to the samples analyzed in accordance with the
chain of custody document. This analytical report must be reproduced in its

entirety.

4611 S. 134th Place, Suite 100 ¢ Tukwila, WA 98168 e Ph: (206) 695-6200 ¢ Fax: (206) 695-6202

Page 128 of 130 18G0332 ARISample_WithFuelPDFs FINAL 10 Oct 2018 1525




Analytical Resources, Incorporated
Analytical Chemists and Consultants Analytical Report

Dalton, Olmsted & Fuglevand, Inc Project: Tacoma Coal Gasification Site
6034 N Star Rd Project Number: PAP-001-08ab Reported:
Ferndale WA, 98248 Project Manager: Matt Dalton 10-Oct-2018 15:25
Suspended Solids DoD-ELAP,WADOE,NELAP
SM 4500-CN™ E-99 in Water
Cyanide, Total WADOE,WA-DW,NELAP,DoD-ELAP
Code Description Number Expires
ADEC Alaska Dept of Environmental Conservation 17-015 02/07/2019
CALAP California Department of Public Health CAELAP 2748 06/30/2019
DoD-ELAP DoD-Environmental Laboratory Accreditation Program 66169 02/07/2019
NELAP ORELAP - Oregon Laboratory Accreditation Program WA100006-011 05/12/2019
WADOE WA Dept of Ecology C558 06/30/2019
WA-DW Ecology - Drinking Water C558 06/30/2019
Ana]ytica] Resources, Inc. The results in this report apply to the samples analyzed in accordance with the
chain of custody document. This analytical report must be reproduced in its
entirety.

4611 S. 134th Place, Suite 100 ¢ Tukwila, WA 98168 e Ph: (206) 695-6200 ¢ Fax: (206) 695-6202
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Analytical Resources, Incorporated

Analytical Chemists and Consultants Analytical Report
Dalton, Olmsted & Fuglevand, Inc Project: Tacoma Coal Gasification Site
6034 N Star Rd Project Number: PAP-001-08ab Reported:
Ferndale WA, 98248 Project Manager: Matt Dalton 10-Oct-2018 15:25

DET
ND
NR
dry
RPD

[2€]

Notes and Definitions
This analyte is not detected above the applicable reporting or detection limit.

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

Estimated concentration value detected below the reporting limit.

Hold time violation - Hold time was exceeded.

The analyte concentration exceeds the upper limit of the calibration range of the instrument established by the initial calibration (ICAL)
Surrogate was not detected due to sample extract dilution

The reported value is from a dilution

Flagged value is not within established control limits.

Analyte DETECTED

Analyte NOT DETECTED at or above the reporting limit
Not Reported

Sample results reported on a dry weight basis

Relative Percent Difference

Indicates this result was quantified on the second column on a dual column analysis.
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Analytical Resources, Incorporated
Analytical Chemists and Consultants

10 October 2018

Matt Dalton
Dalton, Olmsted & Fuglevand, Inc
6034 N Star Rd

Ferndale, WA 98248

RE: Tacoma Coal Gasification Site

Please find enclosed sample receipt documentation and analytical results for samples from the project referenced
above.

Sample analyses were performed according to ARI's Quality Assurance Plan and any provided project specific
Quality Assurance Plan. Each analytical section of this report has been approved and reviewed by an analytical
peer, the appropriate Laboratory Supervisor or qualified substitute, and a technical reviewer.

Should you have any questions or problems, please feel free to contact us at your convenience.

Associated Work Order(s) Associated SDG ID(s)
18G0339 N/A

I certify that this data package is in compliance with the terms and conditions of the contract, both technically
and for completeness, for other than the conditions detailed in the enclose Narrative. ARI, an accredited
laboratory, certifies that the report results for which ARI is accredited meets all the requirements of the
accrediting body. A list of certified analyses, accreditations, and expiration dates is included in this report.

Release of the data contained in this hardcopy data package has been authorized by the Laboratory Manager or
his/her designee, as verified by the following signature.

Analytical Resources, Inc. The results in this report apply to the samples analyzed in accordance with the
chain of custody document. This analytical report must be reproduced in its

- entirety.
,/"/.//7
i ACC
o SN )
- ‘helae:
z E

. PJLA Testing
Amanda Volgardsen, Project Manager Cert# 100006 Accreditation # 66169

4611 S. 134th Place, Suite 100 ¢ Tukwila, WA 98168 e Ph: (206) 695-6200 ¢ Fax: (206) 695-6202
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Chain of Custody Record & Laboratory Analysis Request

Turn-around Requested:

Analytical Resources, Incorporated
AR . r
I@(gne N.L;mglﬁ’-[‘ m% Fage: af ‘ Analytical Chemists and Consultants
T Compan — = 0 4611 South 134th Place, Suite 100
Tukwila, WA 98168
Present? !
_— M 206- L0 - 244 4 ! ?7/16 206-695-6200 206-695-6201 (fax)
ient Contact: 0.0 f Cooler ' ] www.arilabs.com
/T Yo /e (S00F, conrs e oo
Client Project Name:

TACOMA fmv AT SITE

Analygis Requested

Notes/Comments

Date & T)me:

1%

(YT

Fatwlsis

14577

Client Project #: ‘ Sampler g-f_?} _6‘3'3
PAP- 001 Dbl D oo /N ot £ ol e e G
Sample ID Date Time Matrix | No.Containers g = ' é%j‘ §§§Qg§ % (j?
SEEP ) 7lz7fie] 1000 |wgn | | X | X | ¥ | X | X [ X |X
SEEP 2 2ol | i [ ¥l XX | K] |
ML A ne vy | 7 | X
Comments/Special Instructions REIHQUISHEGW £ edaived by: Relinquished by: Received by:
Y R L=V 28 7N =l e i
A0 AL O‘Qﬁ/ﬂ) anA‘f\/\ Gz A+ SEONon VY _
P)‘Dor thT.QQ\ Dt::. th:

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 indusiry. 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

said services. The acceptance by the client of a proposal for services by ARI release ARI from any liabifity 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 AR will be appropriately discarded no socner 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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Analytical Resources, Incorporated

Analytical Chemists and Consultants Analytical Report
Dalton, Olmsted & Fuglevand, Inc Project: Tacoma Coal Gasification Site
6034 N Star Rd Project Number: PAP-001-08ab Reported:
Ferndale WA, 98248 Project Manager: Matt Dalton 10-Oct-2018 15:44

ANALYTICAL REPORT FOR SAMPLES

Sample ID Laboratory ID Matrix Date Sampled Date Received
Seep 1 18G0339-01 Water 27-Jul-2018 11:00 27-Jul-2018 14:57
Seep 1 18G0339-02 Water 27-Jul-2018 11:00 27-Jul-2018 14:57
Seep 2 18G0339-03 Water 27-Jul-2018 12:30 27-Jul-2018 14:57
Seep 2 18G0339-04 Water 27-Jul-2018 12:30 27-Jul-2018 14:57
Trip Blank 18G0339-05 Water 27-Jul-2018 00:00 27-Jul-2018 14:57
Ana]ytica] Resources, Inc. The results in this report apply to the samples analyzed in accordance with the

chain of custody document. This analytical report must be reproduced in its
entirety.

4611 S. 134th Place, Suite 100 ¢ Tukwila, WA 98168 e Ph: (206) 695-6200 ¢ Fax: (206) 695-6202

Page 3 of 74 18G0339 ARISample_WithFuel PDFs FINAL 10 Oct 2018 1544



Analytical Resources, Incorporated

Analytical Chemists and Consultants Analytical Report
Dalton, Olmsted & Fuglevand, Inc Project: Tacoma Coal Gasification Site
6034 N Star Rd Project Number: PAP-001-08ab Reported:
Ferndale WA, 98248 Project Manager: Matt Dalton 10-Oct-2018 15:44

Case Narrative

Sample receipt

Samples as listed on the preceding page were received July 27, 2018 under ARI work order 18 G0339. For details regarding
sample receipt, please refer to the Cooler Receipt Form.

Volatiles - EPA Method SW8260C

The samples were run within the 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/LCSD percent recoveries and RPD were within control limits.

Polynuclear Aromatic Hydrocarbons (PAH) - EPA Method SW8270D-SIM

The samples were extracted and analyzed within the recommended holding times.

Initial calibrations were within method requirements.

The initial calibration verification (ICV) for NT 11 on 8/7/18 is outside of control limits high for the surrogate
Dibenzo(a,h)anthracene. Associated samples and QC have been flagged with a "Q" qualifier. All other continuing
calibrations were within method requirements. No further corrective action was taken.

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 results were within control limits, with the exception of the five target compounds high of the limits. Results were
reviewed and found to be correct. Investigation attributed to the outliers to contact with an EPH spike solution in the
preparation lab. As the contact would not impact the samples or blanks, and sample results were higher than recommended

for the low level method, the outliers have been flagged and no further corrective action was taken.

Diesel/Heavy Oil Range Organics - WA-Ecology Method NW-TPHDx

The samples were extracted and analyzed within the recommended holding times.

Ana]ytical Resources, Inc. The results in this report apply to the samples analyzed in accordance with the
chain of custody document. This analytical report must be reproduced in its
entirety.

4611 S. 134th Place, Suite 100 ¢ Tukwila, WA 98168 e Ph: (206) 695-6200 ¢ Fax: (206) 695-6202
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Analytical Resources, Incorporated
Analytical Chemists and Consultants Analytical Report

Dalton, Olmsted & Fuglevand, Inc Project: Tacoma Coal Gasification Site
6034 N Star Rd Project Number: PAP-001-08ab Reported:
Ferndale WA, 98248 Project Manager: Matt Dalton 10-Oct-2018 15:44

Initial and continuing calibrations were within method requirements.
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.

Total and Dissolved Metals - EPA Method 6020A

The samples were digested and analyzed within the recommended holding times.

Initial and continuing calibrations were within method requirements.

The total method blank has Antimony detected below the reporting limit, but above the method detection limit. The Antimony
was flagged with a "J" qualifier on the method blank. There were no target metals detected in the method blanks above the
reporting limits. No further corrective action was taken.

The LCS percent recoveries were within control limits.

Total and Dissolved Hg - EPA Method 7470A

The samples were digested and analyzed within the recommended holding times.
Initial and continuing calibrations were within method requirements.

The method blanks were clean at the reporting limits.

The LCS percent recoveries were within control limits.

Wet Chemistry (Cyanide, TSS)

The samples were prepared and analyzed within the recommended holding times.
Initial and continuing calibrations were within method requirements.

The method blanks were clean at the reporting limits.

The LCS percent recoveries were within control limits.

Total and Dissolved Low Level Hg - EPA Method 7470A

The low level analysis was added October 3, 2018 outside of the 28 day recommended holding time. The LL Hg has been
flagged with "H" qualifiers.

Ana]ytical Resources, Inc. The results in this report apply to the samples analyzed in accordance with the
chain of custody document. This analytical report must be reproduced in its
entirety.

4611 S. 134th Place, Suite 100 ¢ Tukwila, WA 98168 e Ph: (206) 695-6200 ¢ Fax: (206) 695-6202
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Analytical Resources, Incorporated

Analytical Chemists and Consultants Analytical Report
Dalton, Olmsted & Fuglevand, Inc Project: Tacoma Coal Gasification Site
6034 N Star Rd Project Number: PAP-001-08ab Reported:
Ferndale WA, 98248 Project Manager: Matt Dalton 10-Oct-2018 15:44

Initial and continuing calibrations were within method requirements.
The method blanks were clean at the reporting limits.

The LCS percent recoveries were within control limits.

Ana]ytical Resources, Inc. The results in this report apply to the samples analyzed in accordance with the
chain of custody document. This analytical report must be reproduced in its
entirety.

4611 S. 134th Place, Suite 100 ¢ Tukwila, WA 98168 e Ph: (206) 695-6200 ¢ Fax: (206) 695-6202
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Analytical Resources, Incorporated Printed: 7/28/2018 10:33:25AM
Analytical Chemists and Consultants

WORK ORDER

18G0339
Client: Dalton, Olmsted & Fuglevand, Inc Project Manager: Amanda Volgardsen
Project: Tacoma Coal Gasification Site Project Number: PAP-001-08ab

Container 1D

Preservation Confirmation

Container Type pH

18G0339-01 A

VOA Vial, Clear, 40 mL, HCL

18G0339-01 B

VOA Vial, Clear, 40 mL, HCL

18G0339-01 C

- VOA Vial, Clear, 40 mL, HCL

18G0339-01 D

Glass NM, Amber, 500 mL

18G0339-01 E

Glass NM, Amber, 500 mL

18G0339-01 F

Glass NM, Amber, 500 mL

18G0339-01 G

Glass NM, Amber, 500 mL

18G0339-01 H

Large OJ, 1000 mL

18G0339-01 1 Small OJ, 500 mL, NaOH 712 Fari
18G0339-01 I HDPE NM, 500 mL, 1:1 HNO3 2 u
18G0339-02 A HDPE NM, 500 mL, 1:1 HNO3 (FF) 759  pass

7

18G0339-03 A

VOA Vial, Clear, 40 mL, HCL

18G0339-03 B

VOA Vial, Clear, 40 mL, HCL

18G0339-03 C

- VOA Vial, Clear, 40 mL, HCL

18G0339-03 D

Glass NM, Amber, 500 mL

18G0339-03 E

Glass NM, Amber, 500 mL

18G0339-03 F

Glass NM, Amber, 500 mL

18G0339-03 G

Glass NM, Amber, 500 mL

18G0339-03 H

Large OJ, 1000 mL

18G0339-03 I Small OJ, 500 mL, NaOH L1 Farl

18G0339-03 J HDPE NM, 500 mL, 1:1 HNO3 /2. parl’

18G0339-04 A HDPE NM, 500 mL, 1:1 HNO3 (FF) 2% nare
[

18G0339-05 A

VOA Vial, Clear, 40 mL, HCL

18G0339-05 B

VOA Vial, Clear, 40 mL, HCL

Preservation Confirmed By

(b ’Z- 1215

Reviewed By

Date Page 1 of 1
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Analytical Resources, Incorporated
Analytical Chemists and Consultants

%

ARI Client: \ >
e

COC No(s):

Assigned ARI Job Na: \(())(”} (ﬂ):)?){);

@

Preliminary Examination Phase:

Cooler Receipt Form

Project Name:

Tracking No:

Delivered by: Fed-Ex UPS Courier Hand Delivergd-Other:

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.) ......c.cccooiiiiiiiiiiiiiien,

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

Time:

If cooler temperature is out of compliance fill out form 00070F

Termp Gun 1D#: }2(')( ) ”’& 3%

Cooler Accepted by:

o —

Date: ’7’ ’L’-}—{ﬁ Time: /17[\('7

Complete custody forms and attach all shipping documents

Log-In Phase:

C’J()JM Qo . Qe Ouoou Mauceony
Fo¥ oM LL eait & D Sompwg Foc
L-O0y

0N Pres Sheek, MW-1§ wy

Seep - wa oSS e Ut e

Was a temperature blank included in the cooler? ... YES @
What kind of packing material was used? ... ‘mmpe Gel Packs Baggies Foam Block Paper Other:
Was sufficient ice used (if appropriate)? ...t NA @
Were all bottles sealed in individual plastic bags? ... g
Did all bottles arrive in good condition (unbroken)? .. O
Were all bottle labels complete and legible? ... @
Did the number of containers listed on COC match with the number of containers received? ................ NO
Did all bottle labels and tags agree with custody Papers? .......ooviviieeriiieiiiee e
Were all bottles used correct for the requested analySes? ..........ccccoeeiieiiiiieie e
Do any of the analyses (bottles) require preservation? (attach preservation sheet, excluding VOCs)... NA
Were all VOC vials free of air bubbles? ........ccoviiiiiii i s NA
Was sufficient amount of sample sentin each bottle? ...,
Date VOC Trip Blank was made at ARLL......ii e e s e eanas NA T =2~/ =
Was Sample Split by ARI : i YES Date/Time: Equipment: Split by;
ei 1 o g - . - —
Samples Logged by: LC‘;D g Sﬁﬁﬁ%%he: l ()) é
** Notify Project Manager of discrepancies or concerns ™
e
Sample ID on Bottle Sample ID on COC Sample ID on Bottle Sample ID on COC
YW 1o Rem\‘x i
Additional Notes, Discrepancies, & Resolutions: \QD £ T "“| M2 onN Lt “@% {-0 C &,Lt’../ i l

BYZ\CDQ‘ Date:” ) il } _?_;)—' \&z (1.1:\’ \

Small 2 “sm” (<2 mm)

Small Air Bubbles Peabubbles’ LARGE Air Bubbizs
"'E:Im -4 mm - >4 mrn Peabubbles 2 “pb” (2 to<4 mm)
°
. ° ..-. ® @ . Large = “Ig” (4 to <6 mm )

Headspace 2 “hs” (> 6 mm )

Ttren

)‘-CE@*\*

0016F
3/2/10

Cooler Receipt Form

Revision 014
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Cooler Temperature

0; Analytical Resources, Incorporated

Analytical Chemists and Consultants CO m p I i ance Fo rm
T /} G G ‘—)

ARI Work Order: \6@03@ i i

Cooler#: { Temperature(°C): | \D ., \{/

Sample ID Bottle Count | Bottle Type
SO\/\/\AH'\-Q S CRL axgpesd

MO\NY o

Cooler#: Temperature(°C):

Sample ID Botitle Count | Bottle Type

Cooleri: Temperature(°C):

Sample ID Bottle Count | Bottle Type

Cooler#: Temperature(°C):

Sample ID Bottle Count Bottle Type

A el T, D S SR D

Completed by: SQ_& Date:_ [~ [ /= [ T/Time:_ [ ]
00070F Cooler Temperature Compliance Form Version 000

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

Analytical Report

Dalton, Olmsted & Fuglevand, Inc
6034 N Star Rd
Ferndale WA, 98248

Project: Tacoma Coal Gasification Site
Project Number: PAP-001-08ab
Project Manager: Matt Dalton

Reported:
10-Oct-2018 15:44

Seep 1
18G0339-01 (Water)

Metals and Metallic Compounds
Method: EPA 6020A
Instrument: ICPMS2

Sampled: 07/27/2018 11:00

Analyzed: 01-Aug-2018 16:54

Sample Preparation: Preparation Method: REN EPA 600/4-79-020 4.1.4 HNO3 matrix

Preparation Batch: BGG0723 Sample Size: 25 mL

Prepared: 30-Jul-2018 Final Volume: 25 mL

Detection ~Reporting

Analyte CAS Number  Dilution Limit Limit Result Units Notes
Antimony 7440-36-0 10 0.180 2.00 0.510 ug/L 1,D
Lead 7439-92-1 10 0.680 1.00 9.48 ug/L D
Silver 7440-22-4 10 0.170 2.00 ND ug/L U

Ana]ytical Resources, Inc. The results in this report apply to the samples analyzed in accordance with the

chain of custody document. This analytical report must be reproduced in its
entirety.

4611 S. 134th Place, Suite 100 ¢ Tukwila, WA 98168 e Ph: (206) 695-6200 ¢ Fax: (206) 695-6202
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Analytical Resources, Incorporated
Analytical Chemists and Consultants

Analytical Report

Dalton, Olmsted & Fuglevand, Inc
6034 N Star Rd
Ferndale WA, 98248

Project: Tacoma Coal Gasification Site

Project Number: PAP-001-08ab
Project Manager: Matt Dalton

Reported:

10-Oct-2018 15:44

Metals and Metallic Compounds

Seep 1
18G0339-01 (Water)

Method: EPA 6020A UCT-KED
Instrument: ICPMS2

Sampled: 07/27/2018 11:00
Analyzed: 01-Aug-2018 16:54

Sample Preparation:
Preparation Batch: BGG0723
Prepared: 30-Jul-2018

Preparation Method: REN EPA 600/4-79-020 4.1.4 HNO3 matrix

Sample Size: 25 mL
Final Volume: 25 mL

Detection ~Reporting
Analyte CAS Number  Dilution Limit Limit Result Units Notes
Arsenic 7440-38-2 10 0.220 2.00 2.52 ug/L D
Copper 7440-50-8 10 3.40 5.00 375 ug/L 1D
Nickel 7440-02-0 10 0.500 5.00 2.39 ug/L 1,D
Zinc 7440-66-6 10 8.20 40.0 18.4 ug/L J,D

Analytical Resources, Inc.

The results in this report apply to the samples analyzed in accordance with the

chain of custody document. This analytical report must be reproduced in its

entirety.

4611 S. 134th Place, Suite 100 ¢ Tukwila, WA 98168 e Ph: (206) 695-6200 ¢ Fax: (206) 695-6202
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Analytical Resources, Incorporated
Analytical Chemists and Consultants

Analytical Report

Dalton, Olmsted & Fuglevand, Inc
6034 N Star Rd
Ferndale WA, 98248

Project: Tacoma Coal Gasification Site
Project Number: PAP-001-08ab
Project Manager: Matt Dalton

Reported:
10-Oct-2018 15:44

Metals and Metallic Compounds

Seep 1
18G0339-01 (Water)

Method: EPA 7470A
Instrument: CVAA

Sampled: 07/27/2018 11:00
Analyzed: 30-Jul-2018 09:32

Sample Preparation:

Prepared: 30-Jul-2018

Preparation Method: TWM EPA 7470A
Preparation Batch: BGG0726

Sample Size: 20 mL
Final Volume: 20 mL

Reporting
Analyte CAS Number  Dilution Limit Result Units Notes
Mercury 7439-97-6 1 0.000100 0.000107 mg/L
Sample Preparation: Preparation Method: TLM EPA 7470A low level
Preparation Batch: BGJ0338 Sample Size: 20 mL
Prepared: 10-Oct-2018 Final Volume: 20 mL
Reporting
Analyte CAS Number  Dilution Limit Result Units Notes
Mercury 7439-97-6 1 0.000020 0.000145 mg/L H

Analytical Resources, Inc.

The results in this report apply to the samples analyzed in accordance with the
chain of custody document. This analytical report must be reproduced in its

entirety.

4611 S. 134th Place, Suite 100 ¢ Tukwila, WA 98168 e Ph: (206) 695-6200 ¢ Fax: (206) 695-6202
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Analytical Resources, Incorporated
Analytical Chemists and Consultants

Analytical Report

Dalton, Olmsted & Fuglevand, Inc
6034 N Star Rd
Ferndale WA, 98248

Project: Tacoma Coal Gasification Site
Project Number: PAP-001-08ab
Project Manager: Matt Dalton

Reported:
10-Oct-2018 15:44

Volatile Organic Compounds

Seep 1
18G0339-01 (Water)

Method: EPA 8260C
Instrument: NT3

Sampled: 07/27/2018 11:00
Analyzed: 30-Jul-2018 17:17

Sample Preparation: Preparation Method: EPA 5030 (Purge and Trap)

Preparation Batch: BGG0743

Prepared: 30-Jul-2018

Sample Size: 10 mL
Final Volume: 10 mL

Reporting

Analyte CAS Number Dilution Limit Result Units Notes
Benzene 71-43-2 1 0.20 ND ug/L U
Toluene 108-88-3 1 0.20 ND ug/L U
Ethylbenzene 100-41-4 1 0.20 ND ug/L U
m,p-Xylene 179601-23-1 1 0.40 ND ug/L 18]
o0-Xylene 95-47-6 1 0.20 ND ug/L u
Surrogate: Toluene-d8 80-120 % 99.2 %

Surrogate: 4-Bromofluorobenzene 80-120 % 99.4 %

Analytical Resources, Inc.

The results in this report apply to the samples analyzed in accordance with the
chain of custody document. This analytical report must be reproduced in its

entirety.

4611 S. 134th Place, Suite 100 ¢ Tukwila, WA 98168 e Ph: (206) 695-6200 ¢ Fax: (206) 695-6202
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Analytical Resources, Incorporated

Analytical Chemists and Consultants Analytical Report
Dalton, Olmsted & Fuglevand, Inc Project: Tacoma Coal Gasification Site
6034 N Star Rd Project Number: PAP-001-08ab Reported:
Ferndale WA, 98248 Project Manager: Matt Dalton 10-Oct-2018 15:44
Seep 1

18G0339-01 (Water)

Semivolatile Organic Compounds - SIM

Method: EPA 8270D-SIM Sampled: 07/27/2018 11:00
Instrument: NT11 Analyzed: 08-Aug-2018 13:11
Sample Preparation: Preparation Method: EPA 3510C SepF

Preparation Batch: BGG0753 Sample Size: 500 mL

Prepared: 31-Jul-2018 Final Volume: 0.5 mL
Sample Cleanup: Cleanup Method: Silica Gel

Cleanup Batch: CGG0222 Initial Volume: 0.5 mL

Cleaned: 31-Jul-2018 Final Volume: 0.5 mL

Reporting
Analyte CAS Number Dilution Limit Result Units Notes
Naphthalene 91-20-3 1 0.010 0.014 ug/L
2-Methylnaphthalene 91-57-6 1 0.010 ND ug/L 8]
1-Methylnaphthalene 90-12-0 1 0.010 0.011 ug/L
Acenaphthylene 208-96-8 1 0.010 ND ug/L u
Acenaphthene 83-32-9 1 0.010 0.023 ug/L
Dibenzofuran 132-64-9 1 0.010 ND ug/L U
Fluorene 86-73-7 1 0.010 ND ug/L U
Phenanthrene 85-01-8 1 0.010 ND ug/L 8]
Anthracene 120-12-7 1 0.010 ND ug/L U
Fluoranthene 206-44-0 1 0.010 0.012 ug/L
Pyrene 129-00-0 1 0.010 0.013 ug/L
Benzo(a)anthracene 56-55-3 1 0.010 ND ug/L U
Chrysene 218-01-9 1 0.010 ND ug/L U
Benzo(b)fluoranthene 205-99-2 1 0.010 ND ug/L 8]
Benzo(k)fluoranthene 207-08-9 1 0.010 ND ug/L U
Benzo(j)fluoranthene 205-82-3 1 0.010 ND ug/L U
Benzofluoranthenes, Total 1 0.010 0.013 ug/L
Benzo(a)pyrene 50-32-8 1 0.010 ND ug/L U
Indeno(1,2,3-cd)pyrene 193-39-5 1 0.010 ND ug/L U
Dibenzo(a,h)anthracene 53-70-3 1 0.010 ND ug/L 8]
Benzo(g,h,i)perylene 191-24-2 1 0.010 ND ug/L U
Surrogate: 2-Methylnaphthalene-d10 42-120 % 75.2 %
Surrogate: Dibenzo[a,hjanthracene-d14 29-120 % 110 %
Surrogate: Fluoranthene-d10 57-120 % 92.7 %
Ana]ytica] Resources, Inc. The results in this report apply to the samples analyzed in accordance with the
chain of custody document. This analytical report must be reproduced in its
entirety.

4611 S. 134th Place, Suite 100 ¢ Tukwila, WA 98168 e Ph: (206) 695-6200 ¢ Fax: (206) 695-6202
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Analytical Resources, Incorporated
Analytical Chemists and Consultants

Analytical Report

Dalton, Olmsted & Fuglevand, Inc
6034 N Star Rd
Ferndale WA, 98248

Project: Tacoma Coal Gasification Site
Project Number: PAP-001-08ab
Project Manager: Matt Dalton

Reported:
10-Oct-2018 15:44

Petroleum Hydrocarbons

Seep 1
18G0339-01 (Water)

Method: NWTPH-Dx
Instrument: FID3

Sampled: 07/27/2018 11:00
Analyzed: 01-Aug-2018 17:48

Sample Preparation: Preparation Method: EPA 3510C SepF
Preparation Batch: BGG0764
Prepared: 31-Jul-2018

Sample Size: 500 mL
Final Volume: 1 mL

Reporting
Analyte CAS Number Dilution Limit Result Units Notes
Diesel Range Organics (C12-C24) 1 0.100 ND mg/L U
Motor Oil Range Organics (C24-C38) 1 0.200 ND mg/L U
Surrogate: o-Terphenyl 50-150 % 84.0 %

Analytical Resources, Inc.

The results in this report apply to the samples analyzed in accordance with the
chain of custody document. This analytical report must be reproduced in its

entirety.

4611 S. 134th Place, Suite 100 ¢ Tukwila, WA 98168 e Ph: (206) 695-6200 ¢ Fax: (206) 695-6202
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Analytical Resources Inc.
TPH Quantitation Report

Data file: 20180801.b/318H0129.D ARI ID: 18G0339-01

Method: 20180801.b\FID3TPH.m Client ID:

Instrument: fid3b.i Injection: 01-AUG-2018 17:48
Operator: JGR Dilution Factor: 1

Report Date: 08/02/2018
Macro: FID3 072018
FID:3B RESULTS

Compound RT Shift Height Area Method Range Total Area Conc(mg per L)
Toluene - | WATPHG (Tol-Cl2) 164803 0.9
C8 1.788 0.030 6163 14757 | WATPHD (Cl2-C24) 723041 4.2
Ccl10 —-——— | WATPHM (C24-C38) 2213437 15.1
clz —-——— | AK102 (Cl0-C25) 805167 4.0
cl4 4.725 0.014 5337 13795 | AK103 (C25-C36) 1957793 18.6
cleé 5.379 0.028 6284 7614 |OR.DIES (Cl0-C28) 1533354 7.5
cl18 5.922 -0.017 7775 22551 |

Cc20 —-——— |

c22 7.054 0.016 12107 20168 |

c24 7.584 0.006 14926 60059 |

C25 7.824 -0.020 14109 18884 |KEROSEN (Tol-C18) 380187 1.6
c26 8.112 0.008 16305 66514 |

c28 8.606 -0.000 82371 113345 |IT.DIES (C10-C24) 756197 3.7
Cc32 9.537 0.001 66564 191980 |

C34 9.955 -0.008 14491 12892 |

Filter Peak 11.678 -0.023 24873 27539 |

c36 10.381 0.007 16223 38441 |BUNKERC (C10-C38) 2969634 48.0
o-terph 6.105 -0.001 19211467 22063421 |

Triacon Surr 9.114 0.000 13985291 19567789 |

Range Times: NW Diesel(3.985 - 7.628) NW Gas(1.476 - 3.985) NwW M.0il(7.628 - 10.821)
AK102(2.929 - 7.794) AK103(7.794 - 10.424) Jet A(2.929 - 5.989)

Surrogate Area Amount

o-Terphenyl 22063421 94.5

Triacontane 19567789 100.0
Analyte RF Curve Date
o-Terph Surr 233493.9 25-MAY-2018
Triacon Surr 195771.2 25-MAY-2018
Gas 179445.5 XX—XX—-XXXX
Diesel 171841.0 25-MAY-2018
Motor 0Oil 146298.0 25-MAY-2018
AK102 203004.0 25-MAY-2018
AK103 105393.0 05-JUN-2018
Kerosene 234790.8 07-JUN-2018
OR Diesel 203892.0 25-MAY-2018
IT Diesel 202556.0 25-MAY-2018
Bunker C 61842.2 20-JUL-2018
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Analytical Resources, Incorporated
Analytical Chemists and Consultants

Analytical Report
Dalton, Olmsted & Fuglevand, Inc Project: Tacoma Coal Gasification Site
6034 N Star Rd Project Number: PAP-001-08ab Reported:
Ferndale WA, 98248

Project Manager: Matt Dalton 10-Oct-2018 15:44

Wet Chemistry

Seep 1
18G0339-01 (Water)

Method: SM 2540 D-97
Instrument: BAL2

Sampled: 07/27/2018 11:00
Analyzed: 30-Jul-2018 06:44

Sample Preparation:

Preparation Method: No Prep Wet Chem
Preparation Batch: BGG0728

Sample Size: 920 mL
Prepared: 30-Jul-2018

Final Volume: 1000 mL

Detection  Reporting
Analyte CAS Number Dilution Limit Limit Result Units Notes
Suspended Solids 1 1 1 6 mg/L

Analytical Resources, Inc.

The results in this report apply to the samples analyzed in accordance with the

chain of custody document. This analytical report must be reproduced in its
entirety.

4611 S. 134th Place, Suite 100 ¢ Tukwila, WA 98168 e Ph: (206) 695-6200 ¢ Fax: (206) 695-6202
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Analytical Resources, Incorporated
Analytical Chemists and Consultants

Analytical Report

Dalton, Olmsted & Fuglevand, Inc Project: Tacoma Coal Gasification Site

6034 N Star Rd Project Number: PAP-001-08ab

Reported:
Ferndale WA, 98248 Project Manager: Matt Dalton 10-Oct-2018 15:44

Seep 1
18G0339-01 (Water)

Wet Chemistry
Method: SM 4500-CN™ E-99 Sampled: 07/27/2018 11:00
Instrument: UV1800-2 Analyzed: 30-Jul-2018 15:07

Sample Preparation: Preparation Method: No Prep - Volatiles
Preparation Batch: BGG0737

Sample Size: 50 mL
Prepared: 30-Jul-2018

Final Volume: 50 mL

Detection  Reporting
Analyte CAS Number Dilution Limit Limit Result Units Notes
Cyanide, Total 57-12-5 1 0.0050 0.0050 ND mg/L U

Ana]ytical Resources, Inc. The results in this report apply to the samples analyzed in accordance with the

chain of custody document. This analytical report must be reproduced in its
entirety.

4611 S. 134th Place, Suite 100 ¢ Tukwila, WA 98168 e Ph: (206) 695-6200 ¢ Fax: (206) 695-6202
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Analytical Resources, Incorporated
Analytical Chemists and Consultants

Analytical Report
Dalton, Olmsted & Fuglevand, Inc Project: Tacoma Coal Gasification Site
6034 N Star Rd Project Number: PAP-001-08ab Reported:
Ferndale WA, 98248 Project Manager: Matt Dalton 10-Oct-2018 15:44

Seep 1
18G0339-02 (Water)

Metals and Metallic Compounds (dissolved)
Method: EPA 6020A
Instrument: ICPMS1

Sampled: 07/27/2018 11:00
Analyzed: 03-Aug-2018 15:10

Sample Preparation: Preparation Method: REN EPA 600/4-79-020 4.1.4 HNO3 matrix
Preparation Batch: BGH0044 Sample Size: 25 mL
Prepared: 02-Aug-2018 Final Volume: 25 mL
Detection ~Reporting
Analyte CAS Number  Dilution Limit Limit Result Units Notes
Antimony, Dissolved 7440-36-0 5 0.0900 1.00 0.275 ug/L I.D

Instrument: ICPMS2 Analyzed: 02-Aug-2018 19:49

Sample Preparation: Preparation Method: REN EPA 600/4-79-020 4.1.4 HNO3 matrix
Preparation Batch: BGH0044 Sample Size: 25 mL
Prepared: 02-Aug-2018 Final Volume: 25 mL
Detection ~Reporting
Analyte CAS Number Dilution Limit Limit Result Units Notes
Lead, Dissolved 7439-92-1 5 0.340 0.500 ND ug/L U
Silver, Dissolved 7440-22-4 5 0.0850 1.00 ND ug/L U

Ana]ytical Resources, Inc. The results in this report apply to the samples analyzed in accordance with the

chain of custody document. This analytical report must be reproduced in its
entirety.

4611 S. 134th Place, Suite 100 ¢ Tukwila, WA 98168 e Ph: (206) 695-6200 ¢ Fax: (206) 695-6202
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Analytical Resources, Incorporated
Analytical Chemists and Consultants

Analytical Report
Dalton, Olmsted & Fuglevand, Inc Project: Tacoma Coal Gasification Site
6034 N Star Rd Project Number: PAP-001-08ab Reported:
Ferndale WA, 98248 Project Manager: Matt Dalton 10-Oct-2018 15:44

Seep 1
18G0339-02 (Water)

Metals and Metallic Compounds (dissolved)
Method: EPA 6020A UCT-KED
Instrument: ICPMS2

Sampled: 07/27/2018 11:00
Analyzed: 02-Aug-2018 19:49

Sample Preparation: Preparation Method: REN EPA 600/4-79-020 4.1.4 HNO3 matrix

Preparation Batch: BGH0044 Sample Size: 25 mL

Prepared: 02-Aug-2018 Final Volume: 25 mL

Detection ~Reporting

Analyte CAS Number  Dilution Limit Limit Result Units Notes
Arsenic, Dissolved 7440-38-2 5 0.110 1.00 2.29 ug/L D
Copper, Dissolved 7440-50-8 5 1.70 2.50 3.23 ug/L D
Nickel, Dissolved 7440-02-0 5 0.250 2.50 1.86 ug/L J,D
Zinc, Dissolved 7440-66-6 5 4.10 20.0 10.7 ug/L J,D

Ana]ytical Resources, Inc. The results in this report apply to the samples analyzed in accordance with the

chain of custody document. This analytical report must be reproduced in its
entirety.

4611 S. 134th Place, Suite 100 ¢ Tukwila, WA 98168 e Ph: (206) 695-6200 ¢ Fax: (206) 695-6202
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Analytical Resources, Incorporated
Analytical Chemists and Consultants

Analytical Report

Dalton, Olmsted & Fuglevand, Inc
6034 N Star Rd
Ferndale WA, 98248

Project: Tacoma Coal Gasification Site
Project Number: PAP-001-08ab
Project Manager: Matt Dalton

Reported:
10-Oct-2018 15:44

Metals and Metallic Compounds (dissolved)

Seep 1
18G0339-02 (Water)

Method: EPA 7470A
Instrument: CVAA

Sampled: 07/27/2018 11:00
Analyzed: 30-Jul-2018 10:02

Sample Preparation:

Prepared: 30-Jul-2018

Preparation Method: TWM EPA 7470A
Preparation Batch: BGG0727

Sample Size: 20 mL
Final Volume: 20 mL

Reporting
Analyte CAS Number  Dilution Limit Result Units Notes
Mercury, Dissolved 7439-97-6 1 0.000100 ND mg/L U
Sample Preparation: Preparation Method: TLM EPA 7470A low level
Preparation Batch: BGJ0340 Sample Size: 20 mL
Prepared: 10-Oct-2018 Final Volume: 20 mL
Reporting
Analyte CAS Number  Dilution Limit Result Units Notes
Mercury, Dissolved 7439-97-6 1 0.000020 0.000039 mg/L H

Analytical Resources, Inc.

The results in this report apply to the samples analyzed in accordance with the
chain of custody document. This analytical report must be reproduced in its

entirety.

4611 S. 134th Place, Suite 100 ¢ Tukwila, WA 98168 e Ph: (206) 695-6200 ¢ Fax: (206) 695-6202
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Analytical Resources, Incorporated
Analytical Chemists and Consultants

Analytical Report

Dalton, Olmsted & Fuglevand, Inc
6034 N Star Rd
Ferndale WA, 98248

Project: Tacoma Coal Gasification Site
Project Number: PAP-001-08ab
Project Manager: Matt Dalton

Reported:
10-Oct-2018 15:44

Seep 2
18G0339-03 (Water)

Metals and Metallic Compounds
Method: EPA 6020A
Instrument: ICPMS2

Sampled: 07/27/2018 12:30

Analyzed: 01-Aug-2018 16:59

Sample Preparation: Preparation Method: REN EPA 600/4-79-020 4.1.4 HNO3 matrix

Preparation Batch: BGG0723 Sample Size: 25 mL

Prepared: 30-Jul-2018 Final Volume: 25 mL

Detection ~Reporting

Analyte CAS Number  Dilution Limit Limit Result Units Notes
Antimony 7440-36-0 10 0.180 2.00 0.290 ug/L 1,D
Lead 7439-92-1 10 0.680 1.00 ND ug/L U
Silver 7440-22-4 10 0.170 2.00 ND ug/L U

Ana]ytical Resources, Inc. The results in this report apply to the samples analyzed in accordance with the

chain of custody document. This analytical report must be reproduced in its
entirety.

4611 S. 134th Place, Suite 100 ¢ Tukwila, WA 98168 e Ph: (206) 695-6200 ¢ Fax: (206) 695-6202
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Analytical Resources, Incorporated
Analytical Chemists and Consultants

Analytical Report
Dalton, Olmsted & Fuglevand, Inc Project: Tacoma Coal Gasification Site
6034 N Star Rd Project Number: PAP-001-08ab Reported:
Ferndale WA, 98248 Project Manager: Matt Dalton 10-Oct-2018 15:44

Seep 2
18G0339-03 (Water)

Metals and Metallic Compounds
Method: EPA 6020A UCT-KED
Instrument: ICPMS2

Sampled: 07/27/2018 12:30

Analyzed: 01-Aug-2018 16:59

Sample Preparation: Preparation Method: REN EPA 600/4-79-020 4.1.4 HNO3 matrix

Preparation Batch: BGG0723 Sample Size: 25 mL

Prepared: 30-Jul-2018 Final Volume: 25 mL

Detection ~Reporting

Analyte CAS Number  Dilution Limit Limit Result Units Notes
Arsenic 7440-38-2 10 0.220 2.00 2.12 ug/L D
Copper 7440-50-8 10 3.40 5.00 ND ug/L U
Nickel 7440-02-0 10 0.500 5.00 1.88 ug/L J,D
Zinc 7440-66-6 10 8.20 40.0 14.8 ug/L J,D

Ana]ytical Resources, Inc. The results in this report apply to the samples analyzed in accordance with the

chain of custody document. This analytical report must be reproduced in its
entirety.

4611 S. 134th Place, Suite 100 ¢ Tukwila, WA 98168 e Ph: (206) 695-6200 ¢ Fax: (206) 695-6202
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Analytical Resources, Incorporated
Analytical Chemists and Consultants

Analytical Report

Dalton, Olmsted & Fuglevand, Inc
6034 N Star Rd
Ferndale WA, 98248

Project: Tacoma Coal Gasification Site
Project Number: PAP-001-08ab
Project Manager: Matt Dalton

Reported:
10-Oct-2018 15:44

Metals and Metallic Compounds

Seep 2
18G0339-03 (Water)

Method: EPA 7470A
Instrument: CVAA

Sampled: 07/27/2018 12:30
Analyzed: 30-Jul-2018 09:34

Sample Preparation:

Prepared: 30-Jul-2018

Preparation Method: TWM EPA 7470A
Preparation Batch: BGG0726

Sample Size: 20 mL
Final Volume: 20 mL

Reporting
Analyte CAS Number  Dilution Limit Result Units Notes
Mercury 7439-97-6 1 0.000100 ND mg/L U
Sample Preparation: Preparation Method: TLM EPA 7470A low level
Preparation Batch: BGJ0338 Sample Size: 20 mL
Prepared: 10-Oct-2018 Final Volume: 20 mL
Reporting
Analyte CAS Number  Dilution Limit Result Units Notes
Mercury 7439-97-6 1 0.000020 0.000024 mg/L H

Analytical Resources, Inc.

The results in this report apply to the samples analyzed in accordance with the
chain of custody document. This analytical report must be reproduced in its

entirety.

4611 S. 134th Place, Suite 100 ¢ Tukwila, WA 98168 e Ph: (206) 695-6200 ¢ Fax: (206) 695-6202
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Analytical Resources, Incorporated
Analytical Chemists and Consultants

Analytical Report

Dalton, Olmsted & Fuglevand, Inc
6034 N Star Rd
Ferndale WA, 98248

Project: Tacoma Coal Gasification Site
Project Number: PAP-001-08ab
Project Manager: Matt Dalton

Reported:
10-Oct-2018 15:44

Volatile Organic Compounds

Seep 2
18G0339-03 (Water)

Method: EPA 8260C
Instrument: NT3

Sampled: 07/27/2018 12:30
Analyzed: 30-Jul-2018 17:43

Sample Preparation: Preparation Method: EPA 5030 (Purge and Trap)

Preparation Batch: BGG0743

Prepared: 30-Jul-2018

Sample Size: 10 mL
Final Volume: 10 mL

Reporting

Analyte CAS Number Dilution Limit Result Units Notes
Benzene 71-43-2 1 0.20 ND ug/L U
Toluene 108-88-3 1 0.20 ND ug/L U
Ethylbenzene 100-41-4 1 0.20 ND ug/L U
m,p-Xylene 179601-23-1 1 0.40 ND ug/L 18]
o0-Xylene 95-47-6 1 0.20 ND ug/L u
Surrogate: Toluene-d8 80-120 % 96.2 %

Surrogate: 4-Bromofluorobenzene 80-120 % 97.9 %

Analytical Resources, Inc.

The results in this report apply to the samples analyzed in accordance with the
chain of custody document. This analytical report must be reproduced in its

entirety.

4611 S. 134th Place, Suite 100 ¢ Tukwila, WA 98168 e Ph: (206) 695-6200 ¢ Fax: (206) 695-6202
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Analytical Resources, Incorporated

Analytical Chemists and Consultants Analytical Report
Dalton, Olmsted & Fuglevand, Inc Project: Tacoma Coal Gasification Site
6034 N Star Rd Project Number: PAP-001-08ab Reported:
Ferndale WA, 98248 Project Manager: Matt Dalton 10-Oct-2018 15:44
Seep 2

18G0339-03 (Water)

Semivolatile Organic Compounds - SIM

Method: EPA 8270D-SIM Sampled: 07/27/2018 12:30
Instrument: NT11 Analyzed: 08-Aug-2018 13:49
Sample Preparation: Preparation Method: EPA 3510C SepF

Preparation Batch: BGG0753 Sample Size: 500 mL

Prepared: 31-Jul-2018 Final Volume: 0.5 mL
Sample Cleanup: Cleanup Method: Silica Gel

Cleanup Batch: CGG0222 Initial Volume: 0.5 mL

Cleaned: 31-Jul-2018 Final Volume: 0.5 mL

Reporting
Analyte CAS Number Dilution Limit Result Units Notes
Naphthalene 91-20-3 1 0.010 ND ug/L U
2-Methylnaphthalene 91-57-6 1 0.010 ND ug/L 8]
1-Methylnaphthalene 90-12-0 1 0.010 ND ug/L 18]
Acenaphthylene 208-96-8 1 0.010 ND ug/L u
Acenaphthene 83-32-9 1 0.010 ND ug/L U
Dibenzofuran 132-64-9 1 0.010 ND ug/L U
Fluorene 86-73-7 1 0.010 ND ug/L U
Phenanthrene 85-01-8 1 0.010 ND ug/L 8]
Anthracene 120-12-7 1 0.010 ND ug/L U
Fluoranthene 206-44-0 1 0.010 ND ug/L U
Pyrene 129-00-0 1 0.010 ND ug/L U
Benzo(a)anthracene 56-55-3 1 0.010 ND ug/L U
Chrysene 218-01-9 1 0.010 ND ug/L U
Benzo(b)fluoranthene 205-99-2 1 0.010 ND ug/L 8]
Benzo(k)fluoranthene 207-08-9 1 0.010 ND ug/L U
Benzo(j)fluoranthene 205-82-3 1 0.010 ND ug/L U
Benzofluoranthenes, Total 1 0.010 ND ug/L U
Benzo(a)pyrene 50-32-8 1 0.010 ND ug/L U
Indeno(1,2,3-cd)pyrene 193-39-5 1 0.010 ND ug/L U
Dibenzo(a,h)anthracene 53-70-3 1 0.010 ND ug/L 8]
Benzo(g,h,i)perylene 191-24-2 1 0.010 ND ug/L U
Surrogate: 2-Methylnaphthalene-d10 42-120 % 75.6 %
Surrogate: Dibenzo[a,hjanthracene-d14 29-120 % 109 %
Surrogate: Fluoranthene-d10 57-120 % 93.9 %
Ana]ytica] Resources, Inc. The results in this report apply to the samples analyzed in accordance with the
chain of custody document. This analytical report must be reproduced in its
entirety.

4611 S. 134th Place, Suite 100 ¢ Tukwila, WA 98168 e Ph: (206) 695-6200 ¢ Fax: (206) 695-6202
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Analytical Resources, Incorporated
Analytical Chemists and Consultants

Analytical Report

Dalton, Olmsted & Fuglevand, Inc
6034 N Star Rd
Ferndale WA, 98248

Project: Tacoma Coal Gasification Site
Project Number: PAP-001-08ab
Project Manager: Matt Dalton

Reported:
10-Oct-2018 15:44

Petroleum Hydrocarbons

Seep 2
18G0339-03 (Water)

Method: NWTPH-Dx
Instrument: FID3

Sampled: 07/27/2018 12:30
Analyzed: 01-Aug-2018 18:08

Sample Preparation: Preparation Method: EPA 3510C SepF
Preparation Batch: BGG0764
Prepared: 31-Jul-2018

Sample Size: 500 mL
Final Volume: 1 mL

Reporting
Analyte CAS Number Dilution Limit Result Units Notes
Diesel Range Organics (C12-C24) 1 0.100 ND mg/L U
Motor Oil Range Organics (C24-C38) 1 0.200 ND mg/L U
Surrogate: o-Terphenyl 50-150 % 83.1 %

Analytical Resources, Inc.

The results in this report apply to the samples analyzed in accordance with the
chain of custody document. This analytical report must be reproduced in its

entirety.

4611 S. 134th Place, Suite 100 ¢ Tukwila, WA 98168 e Ph: (206) 695-6200 ¢ Fax: (206) 695-6202
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Analytical Resources Inc.
TPH Quantitation Report

Data file: 20180801.b/318H0130.D ARI ID: 18G0339-03

Method: 20180801.b\FID3TPH.m Client ID:

Instrument: fid3b.i Injection: 01-AUG-2018 18:08
Operator: JGR Dilution Factor: 1

Report Date: 08/02/2018
Macro: FID3 072018
FID:3B RESULTS

Compound RT Shift Height Area Method Range Total Area Conc(mg per L)
Toluene 1.512 -0.014 35070 147815 | WATPHG (Tol-Cl2) 340675 1.9
C8 1.791 0.033 6469 13082 | WATPHD (Cl2-C24) 210607 1.2
Ccl10 2.955 -0.024 7697 35200 | WATPHM (C24-C38) 777837 5.3
clz —-——— | AK102 (Cl0-C25) 281362 1.4
cl4 4.728 0.017 4051 9694 | AK103 (C25-C36) 704849 6.7
cleé —-——— |[OR.DIES (C10-C28) 447728 2.2
cl18 5.923 -0.01e 2687 6443 |

Cc20 —-——— |

c22 7.000 -0.038 3201 3087 |

c24 7.591 0.012 4836 18981 |

C25 7.870 0.027 8421 33276 |KEROSEN (Tol-C18) 438159 1.9
c26 8.111 0.007 3400 5783 |

c28 8.606 -0.000 67488 87786 |IT.DIES (Cl0-C24) 281362 1.4
Cc32 9.537 0.001 52339 116928 |

C34 —-——— |

Filter Peak ——== |

c36 10.384 0.010 8195 17517 |BUNKERC (C10-C38) 1059199 17.1
o-terph 6.105 -0.000 19496472 21834884 |

Triacon Surr 9.114 0.000 14160081 19730576 |

Range Times: NW Diesel(3.985 - 7.628) NW Gas(1.476 - 3.985) NwW M.0il(7.628 - 10.821)
AK102(2.929 - 7.794) AK103(7.794 - 10.424) Jet A(2.929 - 5.989)

Surrogate Area Amount

o-Terphenyl 21834884 93.5

Triacontane 19730576 100.8
Analyte RF Curve Date
o-Terph Surr 233493.9 25-MAY-2018
Triacon Surr 195771.2 25-MAY-2018
Gas 179445.5 XX—XX—-XXXX
Diesel 171841.0 25-MAY-2018
Motor 0Oil 146298.0 25-MAY-2018
AK102 203004.0 25-MAY-2018
AK103 105393.0 05-JUN-2018
Kerosene 234790.8 07-JUN-2018
OR Diesel 203892.0 25-MAY-2018
IT Diesel 202556.0 25-MAY-2018
Bunker C 61842.2 20-JUL-2018
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Analytical Resources, Incorporated
Analytical Chemists and Consultants

Analytical Report
Dalton, Olmsted & Fuglevand, Inc Project: Tacoma Coal Gasification Site
6034 N Star Rd Project Number: PAP-001-08ab Reported:
Ferndale WA, 98248

Project Manager: Matt Dalton 10-Oct-2018 15:44

Wet Chemistry

Seep 2
18G0339-03 (Water)

Method: SM 2540 D-97
Instrument: BAL2

Sampled: 07/27/2018 12:30
Analyzed: 30-Jul-2018 06:44

Sample Preparation:

Preparation Method: No Prep Wet Chem
Preparation Batch: BGG0728

Sample Size: 920 mL
Prepared: 30-Jul-2018

Final Volume: 1000 mL

Detection  Reporting
Analyte CAS Number Dilution Limit Limit Result Units Notes
Suspended Solids 1 1 1 2 mg/L

Analytical Resources, Inc.

The results in this report apply to the samples analyzed in accordance with the

chain of custody document. This analytical report must be reproduced in its
entirety.

4611 S. 134th Place, Suite 100 ¢ Tukwila, WA 98168 e Ph: (206) 695-6200 ¢ Fax: (206) 695-6202
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Analytical Resources, Incorporated
Analytical Chemists and Consultants

Analytical Report

Dalton, Olmsted & Fuglevand, Inc Project: Tacoma Coal Gasification Site

6034 N Star Rd Project Number: PAP-001-08ab

Reported:
Ferndale WA, 98248 Project Manager: Matt Dalton 10-Oct-2018 15:44

Seep 2
18G0339-03 (Water)

Wet Chemistry
Method: SM 4500-CN~ E-99 Sampled: 07/27/2018 12:30
Instrument: UV1800-2 Analyzed: 30-Jul-2018 15:08

Sample Preparation: Preparation Method: No Prep - Volatiles
Preparation Batch: BGG0737

Sample Size: 50 mL
Prepared: 30-Jul-2018

Final Volume: 50 mL

Detection  Reporting
Analyte CAS Number Dilution Limit Limit Result Units Notes
Cyanide, Total 57-12-5 1 0.0050 0.0050 0.0110 mg/L

Ana]ytical Resources, Inc. The results in this report apply to the samples analyzed in accordance with the

chain of custody document. This analytical report must be reproduced in its
entirety.

4611 S. 134th Place, Suite 100 ¢ Tukwila, WA 98168 e Ph: (206) 695-6200 ¢ Fax: (206) 695-6202
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Analytical Resources, Incorporated
Analytical Chemists and Consultants

Analytical Report
Dalton, Olmsted & Fuglevand, Inc Project: Tacoma Coal Gasification Site
6034 N Star Rd Project Number: PAP-001-08ab Reported:
Ferndale WA, 98248 Project Manager: Matt Dalton 10-Oct-2018 15:44

Seep 2
18G0339-04 (Water)

Metals and Metallic Compounds (dissolved)
Method: EPA 6020A
Instrument: ICPMS1

Sampled: 07/27/2018 12:30
Analyzed: 03-Aug-2018 15:14

Sample Preparation: Preparation Method: REN EPA 600/4-79-020 4.1.4 HNO3 matrix
Preparation Batch: BGH0044 Sample Size: 25 mL
Prepared: 02-Aug-2018 Final Volume: 25 mL
Detection ~Reporting
Analyte CAS Number  Dilution Limit Limit Result Units Notes
Antimony, Dissolved 7440-36-0 5 0.0900 1.00 0.235 ug/L I.D

Instrument: ICPMS2 Analyzed: 02-Aug-2018 19:54

Sample Preparation: Preparation Method: REN EPA 600/4-79-020 4.1.4 HNO3 matrix
Preparation Batch: BGH0044 Sample Size: 25 mL
Prepared: 02-Aug-2018 Final Volume: 25 mL
Detection ~Reporting
Analyte CAS Number Dilution Limit Limit Result Units Notes
Lead, Dissolved 7439-92-1 5 0.340 0.500 ND ug/L U
Silver, Dissolved 7440-22-4 5 0.0850 1.00 ND ug/L U

Ana]ytical Resources, Inc. The results in this report apply to the samples analyzed in accordance with the

chain of custody document. This analytical report must be reproduced in its
entirety.

4611 S. 134th Place, Suite 100 ¢ Tukwila, WA 98168 e Ph: (206) 695-6200 ¢ Fax: (206) 695-6202
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Analytical Resources, Incorporated
Analytical Chemists and Consultants

Analytical Report

Dalton, Olmsted & Fuglevand, Inc
6034 N Star Rd
Ferndale WA, 98248

Project: Tacoma Coal Gasification Site
Project Number: PAP-001-08ab
Project Manager: Matt Dalton

Reported:

10-Oct-2018 15:44

Metals and Metallic Compounds (dissolved)

Seep 2
18G0339-04 (Water)

Method: EPA 6020A UCT-KED
Instrument: ICPMS2

Sampled: 07/27/2018 12:30
Analyzed: 02-Aug-2018 19:54

Sample Preparation: Preparation Method: REN EPA 600/4-79-020 4.1.4 HNO3 matrix

Preparation Batch: BGH0044
Prepared: 02-Aug-2018

Sample Size: 25 mL
Final Volume: 25 mL

Detection ~Reporting
Analyte CAS Number  Dilution Limit Limit Result Units Notes
Arsenic, Dissolved 7440-38-2 5 0.110 1.00 2.23 ug/L D
Copper, Dissolved 7440-50-8 5 1.70 2.50 2.36 ug/L 1,D
Nickel, Dissolved 7440-02-0 5 0.250 2.50 1.55 ug/L J,D
Zinc, Dissolved 7440-66-6 5 4.10 20.0 13.6 ug/L J,D

Analytical Resources, Inc.

The results in this report apply to the samples analyzed in accordance with the

chain of custody document. This analytical report must be reproduced in its

entirety.

4611 S. 134th Place, Suite 100 ¢ Tukwila, WA 98168 e Ph: (206) 695-6200 ¢ Fax: (206) 695-6202
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Analytical Resources, Incorporated
Analytical Chemists and Consultants

Analytical Report

Dalton, Olmsted & Fuglevand, Inc
6034 N Star Rd
Ferndale WA, 98248

Project: Tacoma Coal Gasification Site
Project Number: PAP-001-08ab
Project Manager: Matt Dalton

Reported:
10-Oct-2018 15:44

Metals and Metallic Compounds (dissolved)

Seep 2
18G0339-04 (Water)

Method: EPA 7470A
Instrument: CVAA

Sampled: 07/27/2018 12:30
Analyzed: 30-Jul-2018 10:04

Sample Preparation:

Prepared: 30-Jul-2018

Preparation Method: TWM EPA 7470A
Preparation Batch: BGG0727

Sample Size: 20 mL
Final Volume: 20 mL

Reporting
Analyte CAS Number  Dilution Limit Result Units Notes
Mercury, Dissolved 7439-97-6 1 0.000100 ND mg/L U
Sample Preparation: Preparation Method: TLM EPA 7470A low level
Preparation Batch: BGJ0340 Sample Size: 20 mL
Prepared: 10-Oct-2018 Final Volume: 20 mL
Reporting
Analyte CAS Number  Dilution Limit Result Units Notes
Mercury, Dissolved 7439-97-6 1 0.000020 0.000026 mg/L H

Analytical Resources, Inc.

The results in this report apply to the samples analyzed in accordance with the
chain of custody document. This analytical report must be reproduced in its

entirety.

4611 S. 134th Place, Suite 100 ¢ Tukwila, WA 98168 e Ph: (206) 695-6200 ¢ Fax: (206) 695-6202
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Analytical Resources, Incorporated
Analytical Chemists and Consultants

Analytical Report

Dalton, Olmsted & Fuglevand, Inc
6034 N Star Rd
Ferndale WA, 98248

Project: Tacoma Coal Gasification Site
Project Number: PAP-001-08ab
Project Manager: Matt Dalton

Reported:
10-Oct-2018 15:44

Volatile Organic Compounds

Trip Blank
18G0339-05 (Water)

Method: EPA 8260C
Instrument: NT3

Sampled: 07/27/2018 00:00
Analyzed: 30-Jul-2018 14:14

Sample Preparation: Preparation Method: EPA 5030 (Purge and Trap)

Preparation Batch: BGG0743

Prepared: 30-Jul-2018

Sample Size: 10 mL
Final Volume: 10 mL

Reporting

Analyte CAS Number Dilution Limit Result Units Notes
Benzene 71-43-2 1 0.20 ND ug/L U
Toluene 108-88-3 1 0.20 ND ug/L U
Ethylbenzene 100-41-4 1 0.20 ND ug/L U
m,p-Xylene 179601-23-1 1 0.40 ND ug/L 18]
o0-Xylene 95-47-6 1 0.20 ND ug/L u
Surrogate: Toluene-d8 80-120 % 98.8 %

Surrogate: 4-Bromofluorobenzene 80-120 % 98.9 %

Analytical Resources, Inc.

The results in this report apply to the samples analyzed in accordance with the
chain of custody document. This analytical report must be reproduced in its

entirety.

4611 S. 134th Place, Suite 100 ¢ Tukwila, WA 98168 e Ph: (206) 695-6200 ¢ Fax: (206) 695-6202
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Analytical Resources, Incorporated

Analytical Chemists and Consultants Analytical Report

Dalton, Olmsted & Fuglevand, Inc Project: Tacoma Coal Gasification Site

6034 N Star Rd Project Number: PAP-001-08ab Reported:

Ferndale WA, 98248 Project Manager: Matt Dalton 10-Oct-2018 15:44

Volatile Organic Compounds - Quality Control
Batch BGG0743 - EPA 5030 (Purge and Trap)
Instrument: NT3
Reporting Spike Source %REC RPD

QC Sample/Analyte Result Limit Units Level Result %REC Limits RPD Limit Notes
Blank (BGG0743-BLK1) Prepared: 30-Jul-2018 Analyzed: 30-Jul-2018 10:31
Benzene ND 0.20 ug/L U
Toluene ND 0.20 ug/L U
Ethylbenzene ND 0.20 ug/L U
m,p-Xylene ND 0.40 ug/L u
o-Xylene ND 0.20 ug/L U
Surrogate: Toluene-d8 4.90 ug/L 5.00 98.0 80-120
Surrogate: 4-Bromofluorobenzene 491 ug/L 5.00 98.2 80-120

Analytical Resources, Inc.

The results in this report apply to the samples analyzed in accordance with the
chain of custody document. This analytical report must be reproduced in its
entirety.

4611 S. 134th Place, Suite 100 ¢ Tukwila, WA 98168 e Ph: (206) 695-6200 ¢ Fax: (206) 695-6202
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Analytical Resources, Incorporated

Analytical Chemists and Consultants Analytical Report
Dalton, Olmsted & Fuglevand, Inc Project: Tacoma Coal Gasification Site
6034 N Star Rd Project Number: PAP-001-08ab Reported:
Ferndale WA, 98248 Project Manager: Matt Dalton 10-Oct-2018 15:44

Volatile Organic Compounds - Quality Control

Batch BGG0743 - EPA 5030 (Purge and Trap)

Instrument: NT3

Reporting Spike Source %REC RPD

QC Sample/Analyte Result Limit Units Level Result %REC Limits RPD Limit Notes

LCS (BGG0743-BS1) Prepared: 30-Jul-2018 Analyzed: 30-Jul-2018 08:47

Benzene 11.0 0.20 ug/L 10.0 110 80-120

Toluene 10.7 0.20 ug/L 10.0 107 80-120

Ethylbenzene 11.3 0.20 ug/L 10.0 113 80-120

m,p-Xylene 22.7 0.40 ug/L 20.0 113 80-121

0-Xylene 11.4 0.20 ug/L 10.0 114 80-121

Surrogate: Toluene-d8 5.08 ug/L 5.00 102 80-120

Surrogate: 4-Bromofluorobenzene 4.94 ug/L 5.00 98.9 80-120

Ana]ytica] Resources, Inc. The results in this report apply to the samples analyzed in accordance with the

chain of custody document. This analytical report must be reproduced in its
entirety.

4611 S. 134th Place, Suite 100 ¢ Tukwila, WA 98168 e Ph: (206) 695-6200 ¢ Fax: (206) 695-6202
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Analytical Resources, Incorporated

Analytical Chemists and Consultants Analytical Report
Dalton, Olmsted & Fuglevand, Inc Project: Tacoma Coal Gasification Site
6034 N Star Rd Project Number: PAP-001-08ab Reported:
Ferndale WA, 98248 Project Manager: Matt Dalton 10-Oct-2018 15:44

Volatile Organic Compounds - Quality Control

Batch BGG0743 - EPA 5030 (Purge and Trap)
Instrument: NT3

Reporting Spike Source %REC RPD
QC Sample/Analyte Result Limit Units Level Result %REC Limits RPD Limit Notes
LCS Dup (BGG0743-BSD1) Prepared: 30-Jul-2018 Analyzed: 30-Jul-2018 09:13
Benzene 11.1 0.20 ug/L 10.0 111 80-120 0.81 30
Toluene 10.8 0.20 ug/L 10.0 108 80-120 1.24 30
Ethylbenzene 11.1 0.20 ug/L 10.0 111 80-120 1.43 30
m,p-Xylene 222 0.40 ug/L 20.0 111 80-121 2.30 30
0-Xylene 11.2 0.20 ug/L 10.0 112 80-121 1.50 30
Surrogate: Toluene-d8 5.01 ug/L 5.00 100 80-120
Surrogate: 4-Bromofluorobenzene 5.07 ug/L 5.00 101 80-120
Analytica] Resources, Inc. The results in this report apply to the samples analyzed in accordance with the
chain of custody document. This analytical report must be reproduced in its
entirety.

4611 S. 134th Place, Suite 100 ¢ Tukwila, WA 98168 e Ph: (206) 695-6200 ¢ Fax: (206) 695-6202
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Analytical Resources, Incorporated

Analytical Chemists and Consultants Analytical Report

Dalton, Olmsted & Fuglevand, Inc Project: Tacoma Coal Gasification Site

6034 N Star Rd Project Number: PAP-001-08ab Reported:

Ferndale WA, 98248 Project Manager: Matt Dalton 10-Oct-2018 15:44

Semivolatile Organic Compounds - SIM - Quality Control
Batch BGG0753 - EPA 3510C SepF
Instrument: NT11
Reporting Spike Source %REC RPD

QC Sample/Analyte Result Limit Units Level Result %REC Limits RPD Limit Notes
Blank (BGG0753-BLK1) Prepared: 31-Jul-2018 Analyzed: 07-Aug-2018 11:00
Naphthalene ND 0.010 ug/L U
2-Methylnaphthalene ND 0.010 ug/L U
1-Methylnaphthalene ND 0.010 ug/L U
Acenaphthylene ND 0.010 ug/L U
Acenaphthene ND 0.010 ug/L U
Dibenzofuran ND 0.010 ug/L U
Fluorene ND 0.010 ug/L 6]
Phenanthrene ND 0.010 ug/L 6]
Anthracene ND 0.010 ug/L U
Fluoranthene ND 0.010 ug/L U
Pyrene ND 0.010 ug/L U
Benzo(a)anthracene ND 0.010 ug/L U
Chrysene ND 0.010 ug/L U
Benzo(b)fluoranthene ND 0.010 ug/L U
Benzo(k)fluoranthene ND 0.010 ug/L U
Benzo(j)fluoranthene ND 0.010 ug/L U
Benzofluoranthenes, Total ND 0.010 ug/L U
Benzo(a)pyrene ND 0.010 ug/L U
Indeno(1,2,3-cd)pyrene ND 0.010 ug/L U
Dibenzo(a,h)anthracene ND 0.010 ug/L U
Benzo(g,h,i)perylene ND 0.010 ug/L U
Surrogate: 2-Methylnaphthalene-d10 0.204 ug/L 0.300 68.2 42-120
Surrogate: Dibenzo[a,h]anthracene-d14 0.316 ug/L 0.300 105 29-120 o]
Surrogate: Fluoranthene-d10 0.266 ug/L 0.300 88.6 57-120

Analytical Resources, Inc.

The results in this report apply to the samples analyzed in accordance with the
chain of custody document. This analytical report must be reproduced in its
entirety.

4611 S. 134th Place, Suite 100 ¢ Tukwila, WA 98168 e Ph: (206) 695-6200 ¢ Fax: (206) 695-6202

Page 40 of 74 18G0339 ARISample WithFuelPDFs FINAL 10 Oct 2018 1544




Analytical Resources, Incorporated

Analytical Chemists and Consultants Analytical Report
Dalton, Olmsted & Fuglevand, Inc Project: Tacoma Coal Gasification Site
6034 N Star Rd Project Number: PAP-001-08ab Reported:
Ferndale WA, 98248 Project Manager: Matt Dalton 10-Oct-2018 15:44

Semivolatile Organic Compounds - SIM - Quality Control

Batch BGG0753 - EPA 3510C SepF
Instrument: NT11

Reporting Spike Source %REC RPD
QC Sample/Analyte Result Limit Units Level Result %REC Limits RPD Limit Notes
LCS (BGG0753-BS1) Prepared: 31-Jul-2018 Analyzed: 07-Aug-2018 11:37
Naphthalene 0.410 0.010 ug/L 0.300 137 37-120 *
2-Methylnaphthalene 0.258 0.010 ug/L 0.300 86.1 37-120
1-Methylnaphthalene 0.274 0.010 ug/L 0.300 91.4 29-120
Acenaphthylene 0.260 0.010 ug/L 0.300 86.7 41-120
Acenaphthene 0.436 0.010 ug/L 0.300 145 41-120 *
Dibenzofuran 0.265 0.010 ug/L 0.300 88.2 38-120
Fluorene 0.287 0.010 ug/L 0.300 95.7 43-120
Phenanthrene 0.296 0.010 ug/L 0.300 98.5 41-120
Anthracene 0.474 0.010 ug/L 0.300 158 40-120 *
Fluoranthene 0.304 0.010 ug/L 0.300 101 45-120
Pyrene 0.525 0.010 ug/L 0.300 175 41-120 *
Benzo(a)anthracene 0.324 0.010 ug/L 0.300 108 42-120
Chrysene 0.302 0.010 ug/L 0.300 101 44-120
Benzo(b)fluoranthene 0.311 0.010 ug/L 0.300 104 44-120
Benzo(k)fluoranthene 0.304 0.010 ug/L 0.300 101 50-120
Benzo(j)fluoranthene 0.288 0.010 ug/L 0.300 95.8 39-160
Benzofluoranthenes, Total 0.902 0.010 ug/L 0.900 100 46-120
Benzo(a)pyrene 0.269 0.010 ug/L 0.300 89.6 35-120
Indeno(1,2,3-cd)pyrene 0.293 0.010 ug/L 0.300 97.8 37-120
Dibenzo(a,h)anthracene 0.277 0.010 ug/L 0.300 92.3 34-120
Benzo(g,h,i)perylene 0.506 0.010 ug/L 0.300 169 38-120 *
Surrogate: 2-Methylnaphthalene-d10 0.221 ug/L 0.300 73.6 42-120
Surrogate: Dibenzo[a,h]anthracene-d14 0.314 ug/L 0.300 105 29-120 0
Surrogate: Fluoranthene-d10 0.283 ug/L 0.300 94.4 57-120
Ana]ytica] Resources, Inc. The results in this report apply to the samples analyzed in accordance with the
chain of custody document. This analytical report must be reproduced in its
entirety.

4611 S. 134th Place, Suite 100 ¢ Tukwila, WA 98168 e Ph: (206) 695-6200 ¢ Fax: (206) 695-6202
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Analytical Resources, Incorporated

Analytical Chemists and Consultants Analytical Report

Dalton, Olmsted & Fuglevand, Inc Project: Tacoma Coal Gasification Site

6034 N Star Rd Project Number: PAP-001-08ab Reported:

Ferndale WA, 98248 Project Manager: Matt Dalton 10-Oct-2018 15:44

Petroleum Hydrocarbons - Quality Control
Batch BGG0764 - EPA 3510C SepF
Instrument: FID3
Reporting Spike Source %REC RPD

QC Sample/Analyte Result Limit Units Level Result %REC Limits RPD Limit Notes
Blank (BGG0764-BLK1) Prepared: 31-Jul-2018 Analyzed: 01-Aug-2018 15:32
Diesel Range Organics (C12-C24) ND 0.100 mg/L U
Motor Oil Range Organics (C24-C38) ND 0.200 mg/L U
Surrogate: o-Terphenyl 0.178 mg/L 0.225 79.3 50-150

Analytical Resources, Inc.

The results in this report apply to the samples analyzed in accordance with the
chain of custody document. This analytical report must be reproduced in its
entirety.

4611 S. 134th Place, Suite 100 ¢ Tukwila, WA 98168 e Ph: (206) 695-6200 ¢ Fax: (206) 695-6202

Page 42 of 74 18G0339 ARISample_WithFuelPDFs FINAL 10 Oct 2018 1544




ik

Data File: ““targetssharechemz“fid3b, i~20180801,b~318H0122,.0 Faze 1
Date 3 O01-AUG-Z018 15332
Client ID} Instrument: fid3kb,i
Sample Infoi BGGOTE4-ELEL
Operatori JGE
Column phased RTHA-1 Column diameteri 0,25
“stargetsshareschemz fid3b, i~20180801 , b~318H0122 .0
g
1,8- -
o ~
~ =
1.7- .W -
b =
-
1,6+ & £
5
m
1,8- &
0
a
1,4. =
1,3-
1,2-
1,1-
1,0
[
000
m 0,9-
= .
0.8
0,7
0,6
0,5
0,4- o
=+
!
0,3 3
-~ -~ -~ . - o -~ m = 7 x
. ~ L I m
020 R & B 2 I =1 04 5B ko i
W o Lo = [ = L 5] o o - o
" o % e Eorog oz @ T ¥ i
“i1- = o] ] =+ 1 @ 3] =+ @ wm =
0 ] .~
: : i NEREEE poa g B o§
T l y l L l T ™ T |
z 3 4 5 g 7 g 9 10 11

Page 43 of 74 18G0339 ARISample_WithFuel PDFs FINAL 10 Oct 2018 1544



Analytical Resources Inc.
TPH Quantitation Report

Data file: 20180801.b/318H0122.D ARI ID: BGGO764-BLK1

Method: 20180801.b\FID3TPH.m Client ID:

Instrument: fid3b.i Injection: 01-AUG-2018 15:32
Operator: JGR Dilution Factor: 1

Report Date: 08/02/2018
Macro: FID3 072018
FID:3B RESULTS

Compound RT Shift Height Area Method Range Total Area Conc(mg per L)
Toluene - | WATPHG (Tol-Cl2) 107399 0.6
C8 1.787 0.030 7474 19345 | WATPHD (Cl2-C24) 122464 0.7
Ccl10 2.959 -0.020 4033 16903 | WATPHM (C24-C38) 2000467 13.7
clz —-——— | AK102 (Cl0-C25) 139367 0.7
cl4 —-——— | AK103 (C25-C36) 1312865 12.5
cleé —-——— |[OR.DIES (C10-C28) 353062 1.7
cl18 5.935 -0.004 2677 5155 |

Cc20 —-——— |

c22 7.003 -0.035 3211 2976 |

c24 7.582 0.004 4862 4154 |

C25 7.875 0.031 6710 27457 |KEROSEN (Tol-Cl18) 132267 0.6
c26 8.116 0.012 4982 9045 |

c28 8.606 0.000 65878 117525 |IT.DIES (C10-C24) 139367 0.7
Cc32 9.537 0.001 53302 143507 |

C34 9.981 0.017 17491 88013 |

Filter Peak 11.641 -0.059 49903 251850 |

c36 10.359 -0.015 21395 15308 |BUNKERC (C10-C38) 2139834 34.6
o-terph 6.105 -0.001 18598420 20838859 |

Triacon Surr 9.113 -0.001 13514071 18666823 |

Range Times: NW Diesel(3.985 - 7.628) NW Gas(1.476 - 3.985) NwW M.0il(7.628 - 10.821)
AK102(2.929 - 7.794) AK103(7.794 - 10.424) Jet A(2.929 - 5.989)

Surrogate Area Amount

o-Terphenyl 20838859 89.2

Triacontane 18666823 95.4
Analyte RF Curve Date
o-Terph Surr 233493.9 25-MAY-2018
Triacon Surr 195771.2 25-MAY-2018
Gas 179445.5 XX—XX—-XXXX
Diesel 171841.0 25-MAY-2018
Motor 0Oil 146298.0 25-MAY-2018
AK102 203004.0 25-MAY-2018
AK103 105393.0 05-JUN-2018
Kerosene 234790.8 07-JUN-2018
OR Diesel 203892.0 25-MAY-2018
IT Diesel 202556.0 25-MAY-2018
Bunker C 61842.2 20-JUL-2018

Page 44 of 74 18G0339 ARISample_WithFuel PDFs FINAL 10 Oct 2018 1544



Analytical Resources, Incorporated

Analytical Chemists and Consultants Analytical Report
Dalton, Olmsted & Fuglevand, Inc Project: Tacoma Coal Gasification Site
6034 N Star Rd Project Number: PAP-001-08ab Reported:
Ferndale WA, 98248 Project Manager: Matt Dalton 10-Oct-2018 15:44
Petroleum Hydrocarbons - Quality Control
Batch BGG0764 - EPA 3510C SepF
Instrument: FID3
Reporting Spike Source %REC RPD
QC Sample/Analyte Result Limit Units Level Result %REC Limits RPD Limit Notes
LCS (BGG0764-BS1) Prepared: 31-Jul-2018 Analyzed: 01-Aug-2018 15:52
Diesel Range Organics (C12-C24) 2.50 0.100 mg/L 3.00 83.2 56-120
Surrogate: o-Terphenyl 0.192 mg/L 0.225 85.4 50-150

Analytical Resources, Inc.

The results in this report apply to the samples analyzed in accordance with the
chain of custody document. This analytical report must be reproduced in its
entirety.

4611 S. 134th Place, Suite 100 ¢ Tukwila, WA 98168 e Ph: (206) 695-6200 ¢ Fax: (206) 695-6202
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Analytical Resources Inc.
TPH Quantitation Report

Data file: 20180801.b/318H0123.D ARI ID: BGGO764-BSl

Method: 20180801.b\FID3TPH.m Client ID:

Instrument: fid3b.i Injection: 01-AUG-2018 15:52
Operator: JGR Dilution Factor: 1

Report Date: 08/02/2018
Macro: FID3 072018
FID:3B RESULTS

Compound RT Shift Height Area Method Range Total Area Conc(mg per L)
Toluene 1.520 -0.006 112033 170001 | WATPHG (Tol-Cl2) 27877925 155.4
C8 1.752 -0.006 53964 82904 | WATPHD (Cl2-C24) 214564132 1248.6
Ccl10 2.975 -0.004 350213 422758 | WATPHM (C24-C38) 3860708 26.4
clz 3.929 -0.006 1974021 2502177 | AK102 (C1l0-C25) 238568594 1175.2 M
cl4 4.706 -0.005 1481459 1488841 | AK103 (C25-C36) 2617405 24.8
cleé 5.350 -0.001 4793027 5869833 |OR.DIES (C1l0-C28) 240577590 1179.9 M
cl18 5.945 0.006 4620148 4864606 |

Cc20 6.493 0.001 3193203 3384701 |

c22 7.037 -0.002 1347690 2345338 |

c24 7.577 -0.001 400836 909092 |

C25 7.843 -0.001 198729 594755 |KEROSEN (Tol-C18) 179127151 762.9
c26 8.105 0.001 93620 227874 |

c28 8.606 0.000 94671 163859 |IT.DIES (C10-C24) 237440143 1172.2
Cc32 9.538 0.002 49255 106506 |

C34 9.974 0.010 8404 26388 |

Filter Peak 11.704 0.004 26152 32742 |

c36 10.361 -0.013 93969 15067 |BUNKERC (C10-C38) 241300851 3901.9
o-terph 6.112 0.006 20175700 22435960 |

Triacon Surr 9.115 0.001 14132242 19973155 |

Range Times: NW Diesel(3.985 - 7.628) NW Gas(1.476 - 3.985) NwW M.0il(7.628 - 10.821)
AK102(2.929 - 7.794) AK103(7.794 - 10.424) Jet A(2.929 - 5.989)

Surrogate Area Amount

o-Terphenyl 22435960 96.1

Triacontane 19973155 102.0
Analyte RF Curve Date
o-Terph Surr 233493.9 25-MAY-2018
Triacon Surr 195771.2 25-MAY-2018
Gas 179445.5 XX—XX—-XXXX
Diesel 171841.0 25-MAY-2018
Motor 0Oil 146298.0 25-MAY-2018
AK102 203004.0 25-MAY-2018
AK103 105393.0 05-JUN-2018
Kerosene 234790.8 07-JUN-2018
OR Diesel 203892.0 25-MAY-2018
IT Diesel 202556.0 25-MAY-2018
Bunker C 61842.2 20-JUL-2018
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Datafile:
Lab ID:BGG0764-BS1

FID3B,

20180801.b/318H0123.D

TPH Manual Integrations Report
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01-AUG-2018 15:52
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Analytical Resources, Incorporated

Analytical Chemists and Consultants Analytical Report
Dalton, Olmsted & Fuglevand, Inc Project: Tacoma Coal Gasification Site
6034 N Star Rd Project Number: PAP-001-08ab Reported:
Ferndale WA, 98248 Project Manager: Matt Dalton 10-Oct-2018 15:44

Metals and Metallic Compounds - Quality Control

Batch BGG0723 - REN EPA 600/4-79-020 4.1.4 HNO3 matrix
Instrument: ICPMS2

Detection  Reporting Spike Source %REC RPD

QC Sample/Analyte Isotope Result Limit Limit Units Level Result %REC Limits RPD Limit Notes
Blank (BGG0723-BLK1) Prepared: 30-Jul-2018 Analyzed: 30-Jul-2018 14:11

Lead 208 ND 0.0680 0.100 ug/L U
Silver 107 ND 0.0170 0.200 ug/L U
Arsenic 75a ND 0.0220 0.200 ug/L U
Copper 63 ND 0.340 0.500 ug/L U
Copper 65 ND 0.350 0.500 ug/L U
Nickel 60 ND 0.0500 0.500 ug/L U
Nickel 62 ND 0.220 0.500 ug/L U
Zinc 66 ND 0.820 4.00 ug/L U
Zinc 67 ND 0.940 4.00 ug/L 6]

Ana]ytica] Resources, Inc. The results in this report apply to the samples analyzed in accordance with the

chain of custody document. This analytical report must be reproduced in its
entirety.

4611 S. 134th Place, Suite 100 ¢ Tukwila, WA 98168 e Ph: (206) 695-6200 ¢ Fax: (206) 695-6202
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Analytical Resources, Incorporated

Analytical Chemists and Consultants Analytical Report

Dalton, Olmsted & Fuglevand, Inc Project: Tacoma Coal Gasification Site

6034 N Star Rd Project Number: PAP-001-08ab Reported:

Ferndale WA, 98248 Project Manager: Matt Dalton 10-Oct-2018 15:44

Metals and Metallic Compounds - Quality Control
Batch BGG0723 - REN EPA 600/4-79-020 4.1.4 HNO3 matrix
Instrument: ICPMS2
Detection  Reporting Spike Source %REC RPD

QC Sample/Analyte Isotope Result Limit Limit Units Level Result %REC Limits RPD Limit Notes
Blank (BGG0723-BLK2) Prepared: 30-Jul-2018 Analyzed: 01-Aug-2018 14:37
Antimony 121 0.0200 0.0180 0.200 ug/L J
Antimony 123 ND 0.0280 0.200 ug/L U

Analytical Resources, Inc.

The results in this report apply to the samples analyzed in accordance with the
chain of custody document. This analytical report must be reproduced in its
entirety.

4611 S. 134th Place, Suite 100 ¢ Tukwila, WA 98168 e Ph: (206) 695-6200 ¢ Fax: (206) 695-6202
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Analytical Resources, Incorporated

Analytical Chemists and Consultants Analytical Report
Dalton, Olmsted & Fuglevand, Inc Project: Tacoma Coal Gasification Site
6034 N Star Rd Project Number: PAP-001-08ab Reported:
Ferndale WA, 98248 Project Manager: Matt Dalton 10-Oct-2018 15:44

Metals and Metallic Compounds - Quality Control

Batch BGG0723 - REN EPA 600/4-79-020 4.1.4 HNO3 matrix
Instrument: ICPMS2

Detection Reporting Spike Source %REC RPD

QC Sample/Analyte Isotope Result Limit Limit Units Level Result %REC Limits RPD Limit Notes

LCS (BGG0723-BS1) Prepared: 30-Jul-2018 Analyzed: 30-Jul-2018 14:15

Lead 208 28.9 0.0680 0.100 ug/L 25.0 116 80-120

Silver 107 273 0.0170 0.200 ug/L 25.0 109 80-120

Arsenic 75a 26.9 0.0220 0.200 ug/L 25.0 108 80-120

Copper 63 28.0 0.340 0.500 ug/L 25.0 112 80-120

Copper 65 27.3 0.350 0.500 ug/L 25.0 109 80-120

Nickel 60 26.9 0.0500 0.500 ug/L 25.0 108 80-120

Nickel 62 27.2 0.220 0.500 ug/L 25.0 109 80-120

Zinc 66 92.8 0.820 4.00 ug/L 80.0 116 80-120

Zinc 67 86.9 0.940 4.00 ug/L 80.0 109 80-120

Ana]ytica] Resources, Inc. The results in this report apply to the samples analyzed in accordance with the

chain of custody document. This analytical report must be reproduced in its
entirety.

4611 S. 134th Place, Suite 100 ¢ Tukwila, WA 98168 e Ph: (206) 695-6200 ¢ Fax: (206) 695-6202
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Analytical Resources, Incorporated

Analytical Chemists and Consultants Analytical Report
Dalton, Olmsted & Fuglevand, Inc Project: Tacoma Coal Gasification Site
6034 N Star Rd Project Number: PAP-001-08ab Reported:
Ferndale WA, 98248 Project Manager: Matt Dalton 10-Oct-2018 15:44
Metals and Metallic Compounds - Quality Control
Batch BGG0723 - REN EPA 600/4-79-020 4.1.4 HNO3 matrix
Instrument: ICPMS2
Detection ~ Reporting Spike Source %REC RPD
QC Sample/Analyte Isotope Result Limit Limit Units Level Result %REC Limits RPD Limit Notes
LCS (BGG0723-BS2) Prepared: 30-Jul-2018 Analyzed: 01-Aug-2018 14:42
Antimony 121 26.6 0.0180 0.200 ug/L 25.0 107 80-120
Antimony 123 26.7 0.0280 0.200 ug/L 25.0 107 80-120

Analytical Resources, Inc.

The results in this report apply to the samples analyzed in accordance with the
chain of custody document. This analytical report must be reproduced in its
entirety.

4611 S. 134th Place, Suite 100 ¢ Tukwila, WA 98168 e Ph: (206) 695-6200 ¢ Fax: (206) 695-6202
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Analytical Resources, Incorporated

Analytical Chemists and Consultants Analytical Report
Dalton, Olmsted & Fuglevand, Inc Project: Tacoma Coal Gasification Site
6034 N Star Rd Project Number: PAP-001-08ab Reported:
Ferndale WA, 98248 Project Manager: Matt Dalton 10-Oct-2018 15:44
Metals and Metallic Compounds - Quality Control
Batch BGG0726 - TWM EPA 7470A
Instrument: CVAA
Reporting Spike Source %REC RPD
QC Sample/Analyte Result Limit Units Level Result %REC Limits RPD Limit Notes
Blank (BGG0726-BLK1) Prepared: 30-Jul-2018 Analyzed: 30-Jul-2018 08:55
Mercury ND 0.000100 mg/L U

Analytical Resources, Inc.

The results in this report apply to the samples analyzed in accordance with the
chain of custody document. This analytical report must be reproduced in its
entirety.

4611 S. 134th Place, Suite 100 ¢ Tukwila, WA 98168 e Ph: (206) 695-6200 ¢ Fax: (206) 695-6202
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Analytical Resources, Incorporated

Analytical Chemists and Consultants Analytical Report
Dalton, Olmsted & Fuglevand, Inc Project: Tacoma Coal Gasification Site
6034 N Star Rd Project Number: PAP-001-08ab Reported:
Ferndale WA, 98248 Project Manager: Matt Dalton 10-Oct-2018 15:44
Metals and Metallic Compounds - Quality Control
Batch BGG0726 - TWM EPA 7470A
Instrument: CVAA
Reporting Spike Source %REC RPD
QC Sample/Analyte Result Limit Units Level Result %REC Limits RPD Limit Notes

LCS (BGG0726-BS1)

Prepared: 30-Jul-2018 Analyzed: 30-Jul-2018 08:57

Mercury 0.00199

0.000100 mg/L 0.00200 99.4 80-120

Analytical Resources, Inc.

The results in this report apply to the samples analyzed in accordance with the
chain of custody document. This analytical report must be reproduced in its
entirety.

4611 S. 134th Place, Suite 100 ¢ Tukwila, WA 98168 e Ph: (206) 695-6200 ¢ Fax: (206) 695-6202
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Analytical Resources, Incorporated

Analytical Chemists and Consultants Analytical Report
Dalton, Olmsted & Fuglevand, Inc Project: Tacoma Coal Gasification Site
6034 N Star Rd Project Number: PAP-001-08ab Reported:
Ferndale WA, 98248 Project Manager: Matt Dalton 10-Oct-2018 15:44
Metals and Metallic Compounds - Quality Control
Batch BGJ0338 - TLM EPA 7470A low level
Instrument: CVAA
Reporting Spike Source %REC RPD
QC Sample/Analyte Result Limit Units Level Result %REC Limits RPD Limit Notes
Blank (BGJ0338-BLK1) Prepared: 10-Oct-2018 Analyzed: 10-Oct-2018 09:46
Mercury ND 0.000020 mg/L U

Analytical Resources, Inc.

The results in this report apply to the samples analyzed in accordance with the
chain of custody document. This analytical report must be reproduced in its
entirety.

4611 S. 134th Place, Suite 100 ¢ Tukwila, WA 98168 e Ph: (206) 695-6200 ¢ Fax: (206) 695-6202
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Analytical Resources, Incorporated

Analytical Chemists and Consultants Analytical Report
Dalton, Olmsted & Fuglevand, Inc Project: Tacoma Coal Gasification Site
6034 N Star Rd Project Number: PAP-001-08ab Reported:
Ferndale WA, 98248 Project Manager: Matt Dalton 10-Oct-2018 15:44
Metals and Metallic Compounds - Quality Control
Batch BGJ0338 - TLM EPA 7470A low level
Instrument: CVAA
Reporting Spike Source %REC RPD
QC Sample/Analyte Result Limit Units Level Result %REC Limits RPD Limit Notes

LCS (BGJ0338-BS1)

Prepared: 10-Oct-2018 Analyzed: 10-Oct-2018 09:48

Mercury 0.000212

0.000020 mg/L 0.000200 106 80-120

Analytical Resources, Inc.

The results in this report apply to the samples analyzed in accordance with the
chain of custody document. This analytical report must be reproduced in its
entirety.

4611 S. 134th Place, Suite 100 ¢ Tukwila, WA 98168 e Ph: (206) 695-6200 ¢ Fax: (206) 695-6202
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Analytical Resources, Incorporated

Analytical Chemists and Consultants Analytical Report
Dalton, Olmsted & Fuglevand, Inc Project: Tacoma Coal Gasification Site
6034 N Star Rd Project Number: PAP-001-08ab Reported:
Ferndale WA, 98248 Project Manager: Matt Dalton 10-Oct-2018 15:44
Metals and Metallic Compounds (dissolved) - Quality Control
Batch BGG0727 - TWM EPA 7470A
Instrument: CVAA
Reporting Spike Source %REC RPD
QC Sample/Analyte Result Limit Units Level Result %REC Limits RPD Limit Notes
Blank (BGG0727-BLK1) Prepared: 30-Jul-2018 Analyzed: 30-Jul-2018 09:37
Mercury, Dissolved ND 0.000100 mg/L U

Analytical Resources, Inc.

The results in this report apply to the samples analyzed in accordance with the
chain of custody document. This analytical report must be reproduced in its
entirety.

4611 S. 134th Place, Suite 100 ¢ Tukwila, WA 98168 e Ph: (206) 695-6200 ¢ Fax: (206) 695-6202
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Analytical Resources, Incorporated

Analytical Chemists and Consultants Analytical Report
Dalton, Olmsted & Fuglevand, Inc Project: Tacoma Coal Gasification Site
6034 N Star Rd Project Number: PAP-001-08ab Reported:
Ferndale WA, 98248 Project Manager: Matt Dalton 10-Oct-2018 15:44
Metals and Metallic Compounds (dissolved) - Quality Control
Batch BGG0727 - TWM EPA 7470A
Instrument: CVAA
Reporting Spike Source %REC RPD
QC Sample/Analyte Result Limit Units Level Result %REC Limits RPD Limit Notes
LCS (BGG0727-BS1) Prepared: 30-Jul-2018 Analyzed: 30-Jul-2018 09:39
Mercury, Dissolved 0.00211 0.000100 mg/L 0.00200 106 80-120

Analytical Resources, Inc.

The results in this report apply to the samples analyzed in accordance with the
chain of custody document. This analytical report must be reproduced in its
entirety.

4611 S. 134th Place, Suite 100 ¢ Tukwila, WA 98168 e Ph: (206) 695-6200 ¢ Fax: (206) 695-6202
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Analytical Resources, Incorporated

Analytical Chemists and Consultants Analytical Report
Dalton, Olmsted & Fuglevand, Inc Project: Tacoma Coal Gasification Site
6034 N Star Rd Project Number: PAP-001-08ab Reported:
Ferndale WA, 98248 Project Manager: Matt Dalton 10-Oct-2018 15:44

Metals and Metallic Compounds (dissolved) - Quality Control

Batch BGH0044 - REN EPA 600/4-79-020 4.1.4 HNO3 matrix
Instrument: ICPMS1

Detection ~ Reporting Spike Source %REC RPD
QC Sample/Analyte Isotope Result Limit Limit Units Level Result %REC Limits RPD Limit Notes
Blank (BGH0044-BLK2) Prepared: 02-Aug-2018 Analyzed: 03-Aug-2018 14:09
Antimony, Dissolved 121 ND 0.0180 0.200 ug/L U
Antimony, Dissolved 123 ND 0.0280 0.200 ug/L U
Analytical Resources, Inc. The results in this report apply to the samples analyzed in accordance with the

chain of custody document. This analytical report must be reproduced in its
entirety.

4611 S. 134th Place, Suite 100 ¢ Tukwila, WA 98168 e Ph: (206) 695-6200 ¢ Fax: (206) 695-6202
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Analytical Resources, Incorporated

Analytical Chemists and Consultants Analytical Report
Dalton, Olmsted & Fuglevand, Inc Project: Tacoma Coal Gasification Site
6034 N Star Rd Project Number: PAP-001-08ab Reported:
Ferndale WA, 98248 Project Manager: Matt Dalton 10-Oct-2018 15:44

Metals and Metallic Compounds (dissolved) - Quality Control

Batch BGH0044 - REN EPA 600/4-79-020 4.1.4 HNO3 matrix
Instrument: ICPMS1

Detection  Reporting Spike Source %REC RPD
QC Sample/Analyte Isotope Result Limit Limit Units Level Result %REC Limits RPD Limit Notes
LCS (BGH0044-BS2) Prepared: 02-Aug-2018 Analyzed: 03-Aug-2018 14:13
Antimony, Dissolved 121 26.9 0.0180 0.200 ug/L 25.0 108 80-120
Antimony, Dissolved 123 26.7 0.0280 0.200 ug/L 25.0 107 80-120
Analytical Resources, Inc. The results in this report apply to the samples analyzed in accordance with the

chain of custody document. This analytical report must be reproduced in its
entirety.

4611 S. 134th Place, Suite 100 ¢ Tukwila, WA 98168 e Ph: (206) 695-6200 ¢ Fax: (206) 695-6202
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Analytical Resources, Incorporated

Analytical Chemists and Consultants Analytical Report
Dalton, Olmsted & Fuglevand, Inc Project: Tacoma Coal Gasification Site
6034 N Star Rd Project Number: PAP-001-08ab Reported:
Ferndale WA, 98248 Project Manager: Matt Dalton 10-Oct-2018 15:44

Metals and Metallic Compounds (dissolved) - Quality Control

Batch BGH0044 - REN EPA 600/4-79-020 4.1.4 HNO3 matrix
Instrument: ICPMS2

Detection Reporting Spike Source %REC RPD
QC Sample/Analyte Isotope Result Limit Limit Units Level Result %REC Limits RPD Limit Notes
Blank (BGH0044-BLK1) Prepared: 02-Aug-2018 Analyzed: 02-Aug-2018 17:45
Lead, Dissolved 208 ND 0.0680 0.100 ug/L U
Silver, Dissolved 107 ND 0.0170 0.200 ug/L U
Arsenic, Dissolved 75a ND 0.0220 0.200 ug/L U
Copper, Dissolved 63 ND 0.340 0.500 ug/L U
Copper, Dissolved 65 ND 0.350 0.500 ug/L U
Nickel, Dissolved 60 ND 0.0500 0.500 ug/L U
Nickel, Dissolved 62 ND 0.220 0.500 ug/L 8]
Zinc, Dissolved 66 ND 0.820 4.00 ug/L U
Zinc, Dissolved 67 ND 0.940 4.00 ug/L U
Ana]ytica] Resources, Inc. The results in this report apply to the samples analyzed in accordance with the
chain of custody document. This analytical report must be reproduced in its
entirety.

4611 S. 134th Place, Suite 100 ¢ Tukwila, WA 98168 e Ph: (206) 695-6200 ¢ Fax: (206) 695-6202
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Analytical Resources, Incorporated

Analytical Chemists and Consultants Analytical Report
Dalton, Olmsted & Fuglevand, Inc Project: Tacoma Coal Gasification Site
6034 N Star Rd Project Number: PAP-001-08ab Reported:
Ferndale WA, 98248 Project Manager: Matt Dalton 10-Oct-2018 15:44

Metals and Metallic Compounds (dissolved) - Quality Control

Batch BGH0044 - REN EPA 600/4-79-020 4.1.4 HNO3 matrix
Instrument: ICPMS2

Detection Reporting Spike Source %REC RPD

QC Sample/Analyte Isotope Result Limit Limit Units Level Result %REC Limits RPD Limit Notes
LCS (BGH0044-BS1) Prepared: 02-Aug-2018 Analyzed: 02-Aug-2018 17:49

Lead, Dissolved 208 26.9 0.0680 0.100 ug/L 25.0 108 80-120

Silver, Dissolved 107 27.5 0.0170 0.200 ug/L 25.0 110 80-120

Arsenic, Dissolved 75a 26.5 0.0220 0.200 ug/L 25.0 106 80-120

Copper, Dissolved 63 28.4 0.340 0.500 ug/L 25.0 114 80-120

Copper, Dissolved 65 27.9 0.350 0.500 ug/L 25.0 112 80-120

Nickel, Dissolved 60 27.7 0.0500 0.500 ug/L 25.0 111 80-120

Nickel, Dissolved 62 26.7 0.220 0.500 ug/L 25.0 107 80-120

Zinc, Dissolved 66 93.7 0.820 4.00 ug/L 80.0 117 80-120

Zinc, Dissolved 67 87.8 0.940 4.00 ug/L 80.0 110 80-120

Ana]ytica] Resources, Inc. The results in this report apply to the samples analyzed in accordance with the

chain of custody document. This analytical report must be reproduced in its
entirety.

4611 S. 134th Place, Suite 100 ¢ Tukwila, WA 98168 e Ph: (206) 695-6200 ¢ Fax: (206) 695-6202
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Analytical Resources, Incorporated

Analytical Chemists and Consultants Analytical Report
Dalton, Olmsted & Fuglevand, Inc Project: Tacoma Coal Gasification Site
6034 N Star Rd Project Number: PAP-001-08ab Reported:
Ferndale WA, 98248 Project Manager: Matt Dalton 10-Oct-2018 15:44

Metals and Metallic Compounds (dissolved) - Quality Control

Batch BGJ0340 - TLM EPA 7470A low level
Instrument: CVAA

Reporting Spike Source %REC RPD
QC Sample/Analyte Result Limit Units Level Result %REC Limits RPD Limit Notes
Blank (BGJ0340-BLK1) Prepared: 10-Oct-2018 Analyzed: 10-Oct-2018 12:28
Mercury, Dissolved ND 0.000020 mg/L U

The results in this report apply to the samples analyzed in accordance with the

Analytical Resources, Inc.
chain of custody document. This analytical report must be reproduced in its

entirety.

4611 S. 134th Place, Suite 100 ¢ Tukwila, WA 98168 e Ph: (206) 695-6200 ¢ Fax: (206) 695-6202
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Analytical Resources, Incorporated

Analytical Chemists and Consultants Analytical Report
Dalton, Olmsted & Fuglevand, Inc Project: Tacoma Coal Gasification Site
6034 N Star Rd Project Number: PAP-001-08ab Reported:
Ferndale WA, 98248 Project Manager: Matt Dalton 10-Oct-2018 15:44

Metals and Metallic Compounds (dissolved) - Quality Control

Batch BGJ0340 - TLM EPA 7470A low level
Instrument: CVAA

Reporting Spike Source %REC RPD
QC Sample/Analyte Result Limit Units Level Result %REC Limits RPD Limit Notes
LCS (BGJ0340-BS1) Prepared: 10-Oct-2018 Analyzed: 10-Oct-2018 12:31
Mercury, Dissolved 0.000217 0.000020 mg/L 0.000200 108 80-120

The results in this report apply to the samples analyzed in accordance with the

Analytical Resources, Inc.
chain of custody document. This analytical report must be reproduced in its

entirety.

4611 S. 134th Place, Suite 100 ¢ Tukwila, WA 98168 e Ph: (206) 695-6200 ¢ Fax: (206) 695-6202
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Analytical Resources, Incorporated

Analytical Chemists and Consultants Analytical Report
Dalton, Olmsted & Fuglevand, Inc Project: Tacoma Coal Gasification Site
6034 N Star Rd Project Number: PAP-001-08ab Reported:
Ferndale WA, 98248 Project Manager: Matt Dalton 10-Oct-2018 15:44
Wet Chemistry - Quality Control
Batch BGG0728 - No Prep Wet Chem
Instrument: BAL2
Detection ~ Reporting Spike Source %REC RPD
QC Sample/Analyte Result Limit Limit Units Level Result %REC Limits RPD Limit Notes
Blank (BGG0728-BLK1) Prepared: 30-Jul-2018 Analyzed: 30-Jul-2018 06:44
Suspended Solids ND 1 1 mg/L U

Analytical Resources, Inc.

The results in this report apply to the samples analyzed in accordance with the
chain of custody document. This analytical report must be reproduced in its
entirety.

4611 S. 134th Place, Suite 100 ¢ Tukwila, WA 98168 e Ph: (206) 695-6200 ¢ Fax: (206) 695-6202
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Analytical Resources, Incorporated

Analytical Chemists and Consultants Analytical Report
Dalton, Olmsted & Fuglevand, Inc Project: Tacoma Coal Gasification Site
6034 N Star Rd Project Number: PAP-001-08ab Reported:
Ferndale WA, 98248 Project Manager: Matt Dalton 10-Oct-2018 15:44
Wet Chemistry - Quality Control
Batch BGG0728 - No Prep Wet Chem
Instrument: BAL2
Detection ~ Reporting Spike Source %REC RPD
QC Sample/Analyte Result Limit Limit Units Level Result %REC Limits RPD Limit Notes

LCS (BGG0728-BS1)

Prepared: 30-Jul-2018 Analyzed: 30-Jul-2018 06:44

Suspended Solids 50 1 1

mg/L 50.00 99.4 90-110

Analytical Resources, Inc.

The results in this report apply to the samples analyzed in accordance with the
chain of custody document. This analytical report must be reproduced in its
entirety.

4611 S. 134th Place, Suite 100 ¢ Tukwila, WA 98168 e Ph: (206) 695-6200 ¢ Fax: (206) 695-6202
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Analytical Resources, Incorporated

Analytical Chemists and Consultants Analytical Report
Dalton, Olmsted & Fuglevand, Inc Project: Tacoma Coal Gasification Site
6034 N Star Rd Project Number: PAP-001-08ab Reported:
Ferndale WA, 98248 Project Manager: Matt Dalton 10-Oct-2018 15:44
Wet Chemistry - Quality Control
Batch BGG0737 - No Prep - Volatiles
Instrument: UV1800-2
Detection  Reporting Spike Source %REC RPD
QC Sample/Analyte Result Limit Limit Units Level Result %REC Limits RPD Limit Notes
Blank (BGG0737-BLK1) Prepared: 30-Jul-2018 Analyzed: 30-Jul-2018 15:03
Cyanide, Total ND 0.0050 0.0050 mg/L U

Analytical Resources, Inc.

The results in this report apply to the samples analyzed in accordance with the
chain of custody document. This analytical report must be reproduced in its
entirety.

4611 S. 134th Place, Suite 100 ¢ Tukwila, WA 98168 e Ph: (206) 695-6200 ¢ Fax: (206) 695-6202
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Analytical Resources, Incorporated

Analytical Chemists and Consultants Analytical Report
Dalton, Olmsted & Fuglevand, Inc Project: Tacoma Coal Gasification Site
6034 N Star Rd Project Number: PAP-001-08ab Reported:
Ferndale WA, 98248 Project Manager: Matt Dalton 10-Oct-2018 15:44
Wet Chemistry - Quality Control
Batch BGG0737 - No Prep - Volatiles
Instrument: UV1800-2
Detection  Reporting Spike Source %REC RPD
QC Sample/Analyte Result Limit Limit Units Level Result %REC Limits RPD Limit Notes

LCS (BGG0737-BS1)

Prepared: 30-Jul-2018 Analyzed: 30-Jul-2018 15:04

Cyanide, Total

0.143 0.0050

0.0050 mg/L 0.151 94.5 75-125

Analytical Resources, Inc.

The results in this report apply to the samples analyzed in accordance with the
chain of custody document. This analytical report must be reproduced in its
entirety.

4611 S. 134th Place, Suite 100 ¢ Tukwila, WA 98168 e Ph: (206) 695-6200 ¢ Fax: (206) 695-6202
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Analytical Resources, Incorporated
Analytical Chemists and Consultants

Analytical Report

Dalton, Olmsted & Fuglevand, Inc
6034 N Star Rd
Ferndale WA, 98248

Project: Tacoma Coal Gasification Site
Project Number: PAP-001-08ab
Project Manager: Matt Dalton

Reported:
10-Oct-2018 15:44

Certified Analyses included in this Report

Analyte Certifications

EPA 6020A in Water
Silver-107 WADOE,WA-DW,DoD-ELAP,NELAP
Lead-208 NELAP,WADOE,DoD-ELAP,ADEC

Antimony-121
Antimony-123
Silver-107
Lead-208
Antimony-121
Antimony-123
EPA 6020A UCT-KED in Water

Arsenic-75a
Copper-63
Copper-65
Nickel-60
Nickel-62
Zinc-66
Zinc-67
Arsenic-75a
Copper-63
Copper-65
Nickel-60
Nickel-62
Zinc-66
Zinc-67
EPA 7470A in Water

Mercury
Mercury
Mercury
Mercury
EPA 8260C in Water

Chloromethane

Vinyl Chloride
Bromomethane
Chloroethane
Trichlorofluoromethane

NELAP,WADOE,DoD-ELAP
NELAP
WA-DW,DoD-ELAP,NELAP
NELAP,WADOE,DoD-ELAP,ADEC
NELAP,WADOE,DoD-ELAP
NELAP,WADOE,DoD-ELAP

WADOE,WA-DW,DoD-ELAP,ADEC,NELAP
NELAP,WADOE,DoD-ELAP
NELAP,WADOE,DoD-ELAP
NELAP,WADOE,DoD-ELAP,ADEC
NELAP,WADOE,DoD-ELAP,ADEC
WADOE,WA-DW,DoD-ELAP
WADOE,WA-DW,DoD-ELAP
NELAP,WADOE,DoD-ELAP,ADEC
NELAP,WADOE,DoD-ELAP
NELAP,WADOE,DoD-ELAP
NELAP,WADOE,DoD-ELAP,ADEC
NELAP,WADOE,DoD-ELAP,ADEC
NELAP,WADOE,DoD-ELAP
NELAP,WADOE,DoD-ELAP

WADOE,NELAP,DoD-ELAP,CALAP
WADOE,NELAP,DoD-ELAP,CALAP
WADOE,NELAP,DoD-ELAP,CALAP
WADOE,NELAP,DoD-ELAP,CALAP

DoD-ELAP,ADEC,NELAP,CALAP,WADOE
DoD-ELAP,ADEC,NELAP,CALAP,WADOE
DoD-ELAP,ADEC,NELAP,CALAP,WADOE
DoD-ELAP,ADEC,NELAP,CALAP,WADOE
DoD-ELAP,ADEC,NELAP,CALAP,WADOE

Analytical Resources, Inc.

The results in this report apply to the samples analyzed in accordance with the

chain of custody document. This analytical report must be reproduced in its

entirety.

4611 S. 134th Place, Suite 100 ¢ Tukwila, WA 98168 e Ph: (206) 695-6200 ¢ Fax: (206) 695-6202
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Analytical Resources, Incorporated
Analytical Chemists and Consultants

Analytical Report

Dalton, Olmsted & Fuglevand, Inc
6034 N Star Rd
Ferndale WA, 98248

Project: Tacoma Coal Gasification Site
Project Number: PAP-001-08ab
Project Manager: Matt Dalton

Reported:
10-Oct-2018 15:44

Acrolein
1,1,2-Trichloro-1,2,2-Trifluoroethane
Acetone
1,1-Dichloroethene
Bromoethane
lodomethane

Methylene Chloride
Acrylonitrile

Carbon Disulfide
trans-1,2-Dichloroethene
Vinyl Acetate
1,1-Dichloroethane
2-Butanone
2,2-Dichloropropane
cis-1,2-Dichloroethene
Chloroform
Bromochloromethane
1,1,1-Trichloroethane
1,1-Dichloropropene
Carbon tetrachloride
1,2-Dichloroethane
Benzene
Trichloroethene
1,2-Dichloropropane
Bromodichloromethane
Dibromomethane
2-Chloroethyl vinyl ether
4-Methyl-2-Pentanone
cis-1,3-Dichloropropene
Toluene
trans-1,3-Dichloropropene
2-Hexanone
1,1,2-Trichloroethane
1,3-Dichloropropane
Tetrachloroethene
Dibromochloromethane
1,2-Dibromoethane
Chlorobenzene
Ethylbenzene

DoD-ELAP,NELAP,CALAP,WADOE

DoD-ELAP,ADEC,NELAP,CALAP,WADOE
DoD-ELAP,ADEC,NELAP,CALAP,WADOE
DoD-ELAP,ADEC,NELAP,CALAP,WADOE
DoD-ELAPNELAP,CALAP,WADOE

DoD-ELAPNELAP,CALAP,WADOE

DoD-ELAP,ADEC,NELAP,CALAP,WADOE
DoD-ELAPNELAP,CALAP,WADOE

DoD-ELAPNELAP,CALAP,WADOE

DoD-ELAP,ADEC,NELAP,CALAP,WADOE
DoD-ELAPNELAP,CALAP,WADOE

DoD-ELAP,ADEC,NELAP,CALAP,WADOE
DoD-ELAPNELAP,CALAP,WADOE

DoD-ELAP,ADEC,NELAP,CALAP,WADOE
DoD-ELAP,ADEC,NELAP,CALAP,WADOE
DoD-ELAP,ADEC,NELAP,CALAP,WADOE
DoD-ELAP,ADEC,NELAP,CALAP,WADOE
DoD-ELAP,ADEC,NELAP,CALAP,WADOE
DoD-ELAP,ADEC,NELAP,CALAP,WADOE
DoD-ELAP,ADEC,NELAP,CALAP,WADOE
DoD-ELAP,ADEC,NELAP,CALAP,WADOE
DoD-ELAP,ADEC,NELAP,CALAP,WADOE
DoD-ELAP,ADEC,NELAP,CALAP,WADOE
DoD-ELAP,ADEC,NELAP,CALAP,WADOE
DoD-ELAP,ADEC,NELAP,CALAP,WADOE
DoD-ELAP,ADEC,NELAP,CALAP,WADOE
DoD-ELAP,ADEC,NELAP,CALAP,WADOE
DoD-ELAPNELAP,CALAP,WADOE

DoD-ELAP,ADEC,NELAP,CALAP,WADOE
DoD-ELAP,ADEC,NELAP,CALAP,WADOE
DoD-ELAP,ADEC,NELAP,CALAP,WADOE
DoD-ELAPNELAP,CALAP,WADOE

DoD-ELAP,ADEC,NELAP,CALAP,WADOE
DoD-ELAP,ADEC,NELAP,CALAP,WADOE
DoD-ELAP,ADEC,NELAP,CALAP,WADOE
DoD-ELAP,ADEC,NELAP,CALAP,WADOE
DoD-ELAPNELAP,CALAP,WADOE

DoD-ELAP,ADEC,NELAP,CALAP,WADOE
DoD-ELAP,ADEC,NELAP,CALAP,WADOE

Analytical Resources, Inc.

The results in this report apply to the samples analyzed in accordance with the
chain of custody document. This analytical report must be reproduced in its

entirety.

4611 S. 134th Place, Suite 100 ¢ Tukwila, WA 98168 e Ph: (206) 695-6200 ¢ Fax: (206) 695-6202
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Analytical Resources, Incorporated
Analytical Chemists and Consultants

Analytical Report

Dalton, Olmsted & Fuglevand, Inc
6034 N Star Rd
Ferndale WA, 98248

Project: Tacoma Coal Gasification Site
Project Number: PAP-001-08ab
Project Manager: Matt Dalton

Reported:
10-Oct-2018 15:44

1,1,1,2-Tetrachloroethane
m,p-Xylene
o-Xylene
Styrene
Bromoform
1,1,2,2-Tetrachloroethane
1,2,3-Trichloropropane
trans-1,4-Dichloro 2-Butene
n-Propylbenzene
Bromobenzene
Isopropyl Benzene
2-Chlorotoluene
4-Chlorotoluene
t-Butylbenzene
1,3,5-Trimethylbenzene
1,2,4-Trimethylbenzene
s-Butylbenzene
4-1sopropyl Toluene
1,3-Dichlorobenzene
1,4-Dichlorobenzene
n-Butylbenzene
1,2-Dichlorobenzene
1,2-Dibromo-3-chloropropane
1,2,4-Trichlorobenzene
Hexachloro-1,3-Butadiene
Naphthalene
1,2,3-Trichlorobenzene
Dichlorodifluoromethane
Methyl tert-butyl Ether
n-Hexane
2-Pentanone

EPA 8270D-SIM in Water

Naphthalene
2-Methylnaphthalene
1-Methylnaphthalene
Biphenyl
Acenaphthylene
Acenaphthene
Dibenzofuran

DoD-ELAP,ADEC,NELAP,CALAP,WADOE
DoD-ELAP,ADEC,NELAP,CALAP,WADOE
DoD-ELAP,ADEC,NELAP,CALAP,WADOE
DoD-ELAPNELAP,CALAP,WADOE
DoD-ELAPNELAP,CALAP,WADOE
DoD-ELAP,ADEC,NELAP,CALAP,WADOE
DoD-ELAP,ADEC,NELAP,CALAP,WADOE
DoD-ELAP,ADEC,NELAP,CALAP,WADOE
DoD-ELAPNELAP,CALAP,WADOE
DoD-ELAPNELAP,CALAP,WADOE
DoD-ELAPNELAP,CALAP,WADOE
DoD-ELAP,ADEC,NELAP,CALAP,WADOE
DoD-ELAP,ADEC,NELAP,CALAP,WADOE
DoD-ELAPNELAP,CALAP,WADOE
DoD-ELAPNELAP,CALAP,WADOE
DoD-ELAPNELAP,CALAP,WADOE
DoD-ELAPNELAP,CALAP,WADOE
DoD-ELAP,NELAP,CALAP,WADOE
DoD-ELAP,ADEC,NELAP,CALAP,WADOE
DoD-ELAP,ADEC,NELAP,CALAP,WADOE
DoD-ELAP,NELAP,CALAP,WADOE
DoD-ELAP,ADEC,NELAP,CALAP,WADOE
DoD-ELAP,ADEC,NELAP,CALAP,WADOE
DoD-ELAP,ADEC,NELAP,CALAP,WADOE
DoD-ELAP,ADEC,NELAP,CALAP,WADOE
DoD-ELAP,ADEC,NELAP,CALAP,WADOE
DoD-ELAP,ADEC,NELAP,CALAP,WADOE
DoD-ELAP,ADEC,NELAP,CALAP,WADOE
DoD-ELAP,ADEC,NELAP,CALAP,WADOE
WADOE

WADOE

ADEC,DoD-ELAP,NELAP,CALAP,WADOE
ADEC,DoD-ELAP,NELAP,CALAP
ADEC,DoD-ELAP,NELAP,CALAP,WADOE
NELAP
ADEC,DoD-ELAP,NELAP,CALAP,WADOE
ADEC,DoD-ELAP,NELAP,CALAP,WADOE
ADEC,DoD-ELAP,NELAP,CALAP

Analytical Resources, Inc.

The results in this report apply to the samples analyzed in accordance with the

chain of custody document. This analytical report must be reproduced in its

entirety.

4611 S. 134th Place, Suite 100 ¢ Tukwila, WA 98168 e Ph: (206) 695-6200 ¢ Fax: (206) 695-6202
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Analytical Resources, Incorporated
Analytical Chemists and Consultants

Analytical Report

Dalton, Olmsted & Fuglevand, Inc
6034 N Star Rd
Ferndale WA, 98248

Project: Tacoma Coal Gasification Site
Project Number: PAP-001-08ab
Project Manager: Matt Dalton

Reported:
10-Oct-2018 15:44

Fluorene
Phenanthrene
Anthracene
Carbazole
Fluoranthene
Pyrene
Benzo(a)anthracene
Chrysene
Benzo(b)fluoranthene
Benzo(k)fluoranthene
Benzo(j)fluoranthene
Benzo(e)pyrene
Benzo(a)pyrene
Perylene
Indeno(1,2,3-cd)pyrene
Dibenzo(a,h)anthracene
Benzo(g,h,i)perylene
NWTPH-Dx in Water

Diesel Range Organics (C12-C24)

Diesel Range Organics (C10-C25)

Diesel Range Organics (Tol-C18)

Diesel Range Organics (C10-C24)

Diesel Range Organics (C10-C28)

Motor Qil Range Organics (C24-C38)

Motor Qil Range Organics (C25-C36)

Motor Oil Range Organics (C24-C40)

Mineral Spirits Range Organics (Tol-C12)

Mineral Oil Range Organics (C16-C28)

Kerosene Range Organics (Tol-C18)

JP8 Range Organics (C8-C18)

JP5 Range Organics (C10-C16)

JP4 Range Organics (Tol-C14)

Jet-A Range Organics (C10-C18)

Creosote Range Organics (C12-C22)

Bunker C Range Organics (C10-C38)

Stoddard Range Organics (C8-C12)

Transformer Oil Range Organics (C12-C28)
SM 2540 D-97 in Water

ADEC,DoD-ELAP,NELAP,CALAP,WADOE
ADEC,DoD-ELAP,NELAP,CALAP,WADOE
ADEC,DoD-ELAP,NELAP,CALAP,WADOE
NELAP
ADEC,DoD-ELAP,NELAP,CALAP,WADOE
ADEC,DoD-ELAP,NELAP,CALAP,WADOE
ADEC,DoD-ELAP,NELAP,CALAP,WADOE
ADEC,DoD-ELAP,NELAP,CALAP,WADOE
ADEC,DoD-ELAP,NELAP,CALAP,WADOE
ADEC,DoD-ELAP,NELAP,CALAP,WADOE
ADEC,DoD-ELAP,NELAP,WADOE

NELAP
ADEC,DoD-ELAP,NELAP,CALAP,WADOE
ADEC,NELAP,CALAP
ADEC,DoD-ELAP,NELAP,CALAP,WADOE
ADEC,DoD-ELAP,NELAP,CALAP,WADOE
ADEC,DoD-ELAP,NELAP,CALAP,WADOE

DoD-ELAPNELAP,WADOE
DoD-ELAPNELAP,WADOE
DoD-ELAPNELAP,WADOE
DoD-ELAPNELAP,WADOE
DoD-ELAPNELAP,WADOE
DoD-ELAP,NELAP,WADOE
DoD-ELAP,NELAP,WADOE
DoD-ELAP,NELAP,WADOE
DoD-ELAP,NELAP,WADOE
DoD-ELAP,NELAP,WADOE
DoD-ELAP,NELAP,WADOE
DoD-ELAP,NELAP,WADOE
DoD-ELAP,NELAP,WADOE
DoD-ELAPNELAP,WADOE
DoD-ELAPNELAP,WADOE
DoD-ELAPNELAP,WADOE
DoD-ELAPNELAP,WADOE
DoD-ELAPNELAP,WADOE
DoD-ELAPNELAP,WADOE

Analytical Resources, Inc.

The results in this report apply to the samples analyzed in accordance with the
chain of custody document. This analytical report must be reproduced in its

entirety.

4611 S. 134th Place, Suite 100 ¢ Tukwila, WA 98168 e Ph: (206) 695-6200 ¢ Fax: (206) 695-6202
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Analytical Resources, Incorporated
Analytical Chemists and Consultants Analytical Report

Dalton, Olmsted & Fuglevand, Inc Project: Tacoma Coal Gasification Site
6034 N Star Rd Project Number: PAP-001-08ab Reported:
Ferndale WA, 98248 Project Manager: Matt Dalton 10-Oct-2018 15:44
Suspended Solids DoD-ELAP,WADOE,NELAP
SM 4500-CN™ E-99 in Water
Cyanide, Total WADOE,WA-DW,NELAP,DoD-ELAP
Code Description Number Expires
ADEC Alaska Dept of Environmental Conservation 17-015 02/07/2019
CALAP California Department of Public Health CAELAP 2748 06/30/2019
DoD-ELAP DoD-Environmental Laboratory Accreditation Program 66169 02/07/2019
NELAP ORELAP - Oregon Laboratory Accreditation Program WA100006-011 05/12/2019
WADOE WA Dept of Ecology C558 06/30/2019
WA-DW Ecology - Drinking Water C558 06/30/2019
Ana]ytica] Resources, Inc. The results in this report apply to the samples analyzed in accordance with the
chain of custody document. This analytical report must be reproduced in its
entirety.

4611 S. 134th Place, Suite 100 ¢ Tukwila, WA 98168 e Ph: (206) 695-6200 ¢ Fax: (206) 695-6202
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Analytical Resources, Incorporated

Analytical Chemists and Consultants Analytical Report
Dalton, Olmsted & Fuglevand, Inc Project: Tacoma Coal Gasification Site
6034 N Star Rd Project Number: PAP-001-08ab Reported:
Ferndale WA, 98248 Project Manager: Matt Dalton 10-Oct-2018 15:44

DET
ND
NR
dry
RPD

[2€]

Notes and Definitions
This analyte is not detected above the applicable reporting or detection limit.

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

Estimated concentration value detected below the reporting limit.

Hold time violation - Hold time was exceeded.

The analyte concentration exceeds the upper limit of the calibration range of the instrument established by the initial calibration (ICAL)
Surrogate was not detected due to sample extract dilution

The reported value is from a dilution

Flagged value is not within established control limits.

Analyte DETECTED

Analyte NOT DETECTED at or above the reporting limit
Not Reported

Sample results reported on a dry weight basis

Relative Percent Difference

Indicates this result was quantified on the second column on a dual column analysis.
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