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Groundwater Monitoring Report

Former Cascade Timber No. 3 Log Sort Yard
Port of Tacoma
Tacoma, Washington

INTRODUCTION

This report summarizes the field activities and presents the results of the groundwater monitoring
event Hart Crowser conducted on February 12, 2015, on behalf of the Port of Tacoma (Port) for the
Former Cascade Timber No. 3 Log Sort Yard (site), located on the south-southeastern side of Maxwell
Way between Port of Tacoma Road and Thorne Road in Tacoma, Washington (Figure 1).

Hart Crowser monitored groundwater in accordance with the requirements in Consent Decree 94-2-
03590-3, dated April 11, 1994, issued to the Port by the Washington State Department of Ecology
(Ecology). Removal of zinc from the site groundwater monitoring analyte list was approved in an email
from Dom Reale (Ecology) to Mark Rettmann (Port) dated June 28, 2011. A memorandum of
understanding (MOU) between Ecology and the Port issued on September 12, 2011, updated the
monitoring frequency from every 12 months to every 18 months beginning February 2012. A copy of
the MOU is in Appendix A.

SITE BACKGROUND

The site, situated southwest of the Blair Waterway in the Tacoma tideflats area, is a 10.73-acre section
in the southwest portion of an industrially zoned parcel of land. The property was leased to the
Cascade Timber Company and operated as a log sort yard from 1978 to 1984. In 1982, approximately
500 tons of slag generated by Asarco Incorporated of Tacoma, Washington, was placed on the
southwest portion of the property as ballast material. The property is currently leased by Washington
United Terminals and is operated as a truck queuing area and as a storage facility for empty shipping
containers and chassis.

Ecology collected stormwater runoff samples at the site between November 1983 and June 1984
(Norton 1985). Analytical results indicated that metals in excess of the US Environmental Protection
Agency (EPA) quality standards were leaving the site in stormwater. On October 8, 1991, Ecology and
the Port entered into an Agreed Order to complete a remedial investigation/feasibility study (RI/FS).
An RI/FS report was submitted to Ecology in June 1993, and Ecology issued a consent decree to
perform the remedial action. Construction of a low-permeability asphalt cap and stormwater drainage
system was completed in 1994. Monitoring wells MW-1 and MW-2 were installed to monitor the
effectiveness of the remedial action.

In July 2003, it was discovered that the Port’s two groundwater monitoring wells were damaged by a
contractor working on site. Both wells were abandoned and replaced with new wells with the same
designations (MW-1 and MW-2), in accordance with communications between Mr. Dom Reale of
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2 | Former Cascade Timber No. 3 Log Sort Yard

Ecology and the Port. The monitoring well abandonment and replacement is documented in a report
by Kennedy/Jenks Consultants titled Monitoring Replacement Report, Port of Tacoma Cascade Timber
#3 Log Yard, dated February 2, 2004.

GROUNDWATER MONITORING

In compliance with the requirements of the consent decree, the Port monitors the wells to evaluate
water quality at the facility and the effectiveness of the remedial action.

On February 12, 2015, Hart Crowser collected groundwater samples from monitoring wells MW-1 and
MW-2 (well locations are shown on Figure 2). Groundwater samples from each well were collected
using fresh disposable tubing and low-flow sampling techniques. In addition to the groundwater
samples, one field duplicate (sample MW-3) was collected from monitoring well MW-2. The samples
were field-filtered during collection using a 0.45-micron filter. The collected groundwater samples
were placed in a cooler on ice and delivered to Analytical Resources, Inc. (ARI) under chain-of-custody
protocol. Samples were analyzed for dissolved arsenic, copper, and lead by EPA Method 200.8. The
groundwater sampling field logs are in Appendix B.

Analytical results show that performance standards were met for dissolved copper and lead in wells
MW-1 and MW-2. Dissolved arsenic was detected in MW-1 and MW-2 at 57.7 and 41.6 pg/L,
respectively, which exceed the cleanup level of 36 pg/L for arsenic. The analytical results are given in
Table 1, and the laboratory report is in Appendix C. Plots of arsenic, copper, lead, and zinc
concentrations versus time for the two wells are in Appendix D.

The groundwater level in each well was measured prior to sampling. Groundwater level was
measured to the nearest hundredth of a foot as depth relative to the top of the well casing using a
Solinst water level meter. Groundwater depth and elevation data are in Table 2. Plots of groundwater
elevation versus time are in Appendix E.

RECOMMENDATIONS

The dissolved arsenic, copper, and lead concentrations in groundwater will continue to be monitored.
The next groundwater monitoring event is scheduled for August 2016 to meet the 18-month
frequency requirements of the MOU.

REFERENCES
Ecology 1994. Consent Decree 94-2-03590-3. Washington State Department of Ecology. April 1994.

Ecology 2011. Memorandum of Understanding, Former Log Yard Groundwater Monitoring and Cap
Inspection. Washington State Department of Ecology. September 2011.

Kennedy/Jenks Consultants 2004. Monitoring Replacement Report, Port of Tacoma Cascade Timber
#3 Log Yard. February 2, 2004.
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Norton, D., and A. Johnson, 1985. Completion Report on WQIS Project 1 for the Commencement Bay
Nearshore/Tideflats Remedial Investigation: Assessment of Log Sort Yards as Metal Sources to
Commencement Bay Waterways, November 1983 to June 1984. Washington State Department of
Ecology Memorandum. February 27, 1985.
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Table 1 - Groundwater Analytical Data
Former Cascade Timber No. 3 Log Sort Yard

Concentration in ug/L

Dissolved | Dissolved | Dissolved | Dissolved
Well ID Date Arsenic Copper Lead Zinc
Groundwater Cleanup Levels @ : 36 2.9 8.5 86
MW-1 11/28/94 940 8 <3 <20
MW-1 12/09/94 220 4 <3 <20
MW-1 12/01/95 132 4 <1 53
MW-1 12/13/96 93 6 <1 9
MW-1 12/09/97 60 2.1 2.4 12
MW-1 12/07/98 9.7 11 3.6 510
MW-1 12/22/99 21.0 25 <1 99
MW-1 10/11/00 73 <1 <0.5 4.7
MW-1 11/03/00 14.0 -- -- --
MW-1 11/16/01 7.02 8.73 <0.5 <4
MW-1 11/26/02 13.4 <2.5 <0.5 <2.5
MW-1 11/14/03 18.4 <1.0 <0.5 5.2
MW-1 10/29/04 32.4 <2.5 <2.5 12.2
MW-1 10/26/05 46 <2.5 <2.5 <2.5
MW-1 01/29/07 93 <2.0 <2.0 <5.0
MW-1 02/08/08 140 <0.55 <0.22 5.2
MW-1 02/27/09 57.2 <0.5 <1 6
MW-1 02/04/10 50.3 0.6 <1 <4
MW-1 02/22/11 158 <0.5 <0.5 0.8
MW-1 02/13/12 53 <0.5 <0.5 -
MW-1 08/23/13 28.6 <0.5 <0.5 -
MW-1 02/12/15 57.7 0.7 <0.1 -
MW-2 11/28/94 10 3 <3 <20
MW -2 12/01/95 -- -- -- --
MW-2 (Duplicate)| 12/01/95 132 5 <1 53
MW-2 12/13/96 3 5 <1 <83
MW-2 (Duplicate)| 12/13/96 76 41 1 18
MW-2 (Duplicate)| 12/09/97 54 6.1 2.4 43
MW -2 12/16/97 5 <2 <1 6
MW-2 12/07/98 2.3 1.8 5.1 360
MW-2 (Duplicate)| 12/07/98 12 13 1.2 600
MW-2 12/22/99 4.4 <2 23 6.9
MW-2 (Duplicate)| 12/22/99 19 2.9 <1 38
MW -2 10/11/00 <1 <1 <1 99
MW-2 (Duplicate)| 10/11/00 42 <1 <0.5 6.5
MW -2 11/03/00 2 <1 600 8.3
MW-2 (Duplicate)| 11/03/00 7 -- -- --
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Table 1 - Groundwater Analytical Data
Former Cascade Timber No. 3 Log Sort Yard

Concentration in ug/L

Dissolved | Dissolved | Dissolved | Dissolved
Well ID Date Arsenic Copper Lead Zinc
Groundwater Cleanup Levels @ : 36 2.9 8.5 86
MW -2 11/13/00 -- -- 600 --
MW-2 (Duplicate)| 11/16/01 7.69 10.2 <0.5 <4
MW -2 11/19/01 1.19 <1 3.74 38.6
MW -2 11/26/02 <2.5 <2.5 180 3.36
MW-2 (Duplicate)| 11/26/02 19.7 <2.5 <0.5 <2.5
MW -2 11/14/03 8.91 <1.0 <0.5 4.64
MW-2 (Duplicate)| 11/14/03 18.5 <1.0 <0.5 3.97
MW -2 10/29/04 25.4 <2.5 <2.5 <5
MW-2 (Duplicate)| 10/29/04 31.9 <2.5 <2.5 7.15
MW -2 10/26/05 39 <25 <2.5 <2.5
MW-2 (Duplicate)| 10/26/05 32 <2.5 <2.5 <2.5
MW -2 01/29/07 34 <2.0 <2.0 <5.0
MW-2 (Duplicate)| 01/29/07 35 <2.0 <2.0 <5.0
MW -2 02/08/08 24 0.78J <0.22 5.1
MW-2 (Duplicate)| 02/08/08 140 <0.55 <0.22 6.0J
MW -2 02/27/09 32.6 1.6 <1 6
MW-2 (Duplicate)| 02/27/09 32.9 15 <1 <4
MW -2 02/04/10 8.1 4.1 <1 <4
MW-2 (Duplicate)| 02/04/10 18.2 5.4 <1 <4
MW -2 02/22/11 27.2 <0.5 <0.5 0.8
MW-2 (Duplicate)| 02/22/11 26.9 0.5 <0.5 11
MW -2 02/13/12 16 0.5 <0.5 -
MW-2 (Duplicate)| 02/13/12 16 0.6 <0.5 --
MW -2 08/23/13 4.1 <0.5 <0.5 -
MW-2 (Duplicate)| 08/23/13 4.0 <0.5 <0.5 --
MW -2 02/12/15 41.6 2.0 0.1 --
MW-2 (Duplicate)| 02/12/15 40.7 1.8 0.1 --
MW-3S 11/28/94 25 28 <3 <20
MW-3S 12/01/95 54 3 2 65
MW-3S 12/13/96 190 <2 3 9
MW-3S 12/09/97 63 2 4.2 330
MW-3S 12/07/98 50 2.9 2.2 <5
MW-3D 11/28/94 20 7 <3 <20
MW-3D 12/01/95 3 4 <1 35
MW-3D 12/13/96 4 14 <5 18
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Table 1 - Groundwater Analytical Data
Former Cascade Timber No. 3 Log Sort Yard

Concentration in ug/L

Dissolved | Dissolved | Dissolved | Dissolved
Well ID Date Arsenic Copper Lead Zinc
Groundwater Cleanup Levels @ : 36 2.9 8.5 86
MW-3D 12/09/97 27 2.2 2 17
MW-3D 12/07/98 3 <2 <1 7.8
Notes:

Zinc analysis was discontinued in 2011 with Ecology approval dated June 28, 2011.
Groundwater samples were analyzed for dissolved metals by EPA Method 200.8.

Value in bold indicates concentration greater than groundwater cleanup level.

(a) Groundwater cleanup levels are based on EPA chronic marine water quality criteria
(WAC 173-201A).
-- Not analyzed

<0.5 - Laboratory analytical result does not exceed laboratory quantitation limit.
J - Concentration is estimated.
ND - Not detected. No quantitation limit indicated.
ug/L - Micrograms per liter
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Table 2 - Water Level Data
Former Cascade Timber No. 3 Log Sort Yard

Depth of
Top of Water below
Casing Top of Water Level
Elevation Casing Elevation
Well ID Date in Feet in Feet in Feet
MW-1 12/28/94 - - -
MW-1 12/09/94 - - -
MW-1 12/01/95 20.00 3.68 16.32
MW-1 12/13/96 20.00 3.98 16.02
MW-1 12/09/97 20.00 5.26 14.74
MW-1 12/07/98 20.00 471 15.29
MW-1 12/22/99 20.00 4.47 15.53
MW-1 10/11/00 20.00 6.58 13.42
MW-1 11/03/00 20.00 - -
MW-1 11/16/01 20.00 4.35 15.65
MW-1 11/19/01 20.00 - -
MW-1 11/26/02 20.00 6.58 13.42
MW-1 11/14/03 20.98 12.22 8.76
MW-1 10/29/04 20.98 12.31 8.67
MW-1 10/26/05 20.98 12.71 8.27
MW-1 01/29/07 20.98 11.83 9.15
MW-1 02/08/08 20.98 12.45 8.53
MW-1 02/27/09 20.98 12.18 8.80
MW-1 02/04/10 20.98 11.13 9.85
MW-1 02/22/11 20.98 11.54 9.44
MW-1 02/13/12 20.98 12.24 8.74
MW-1 09/23/13 20.98 12.23 8.75
MW-1 02/12/15 20.98 10.90 10.08
MW-2 12/28/94 - - -
MW-2 12/09/94 - - -
MW-2 12/01/95 18.12 4.60 13.52
MW-2 12/13/96 18.12 7.35 10.77
MW-2 12/09/97 18.12 13.66 4.46
MW-2 12/07/98 18.12 5.82 12.30
MW-2 12/22/99 18.12 7.21 10.91
MW-2 10/11/00 18.12 12.60 5.52
MW-2 11/03/00 18.12 - -
MW-2 11/16/01 18.12 13.55 4.57
MW-2 11/19/01 18.12 6.32 11.80
MW-2 11/26/02 18.12 8.91 9.21
MW-2 11/14/03 19.91 10.02 9.89
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Table 2 - Water Level Data
Former Cascade Timber No. 3 Log Sort Yard

Depth of
Top of Water below
Casing Top of Water Level
Elevation Casing Elevation
Well ID Date in Feet in Feet in Feet
MW-2 10/29/04 19.91 9.10 10.81
MW-2 10/26/05 19.91 9.74 10.17
MW-2 01/29/07 19.91 5.43 14.48
MW-2 02/08/08 19.91 10.10 9.81
MW-2 02/27/09 19.91 8.77 11.14
MW-2 02/04/10 19.91 12.19 7.72
MW-2 02/22/11 19.91 5.23 14.68
MW-2 02/13/12 19.91 6.23 13.68
MW-2 09/23/13 19.91 7.98 11.93
MW-2 02/12/15 19.91 4.76 15.15
Notes:

Top-of-casing elevations based on information provided by the Port of Tacoma
to the previous consultant.

-- Not measured
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6.4 Memorandum of Understanding

MEMORANDUM OF UNDERSTANDING

Former Log Yard Groundwater Monitoring and
Cap Inspection

This Memorandum of Understandmg (MOU) is entered into this 2 day of September 2011

_between the Washington State Department of Ecology (“Ecology™) and the Port of Tacoma
(“Port”) (collectively the “Parties”) to memorialize the Parties’ agreement to modify the
requirements for future groundwater monitoring and cap inspection frequencies for five Port
sites, as set forth below. ’ .

These sites affected by this agreement are Cascade Timber No. 3, Murray Pacific No. 2, Wasser
Winters, Portac, and Louisiana-Pacific (aka Pony Lumber) (“Monitored Sites”).

Each Monitored Site was cleaned up under an administrative agreement between, Ecology and
the Port, either as an original party or successor interest, as follows: Cascade Timber No. 3,
Murray-Pacific No. 2, and Wasser Winters were cleaned up under Consent Decrees, Louisiana-
Pacific under an Enforcement Order, and Portac under a pre-Model Toxics Control Act (MTCA)
Order On Consent (cumulatively referred to as: “Ecology Orders”). Portac, Inc. was also a
respondent to the Portac Order on Consent along with the Port.

Each Monitored Site addressed similar contaminants of concern (COCs), which included arsenic,
copper, lead, and zinc. However, each Ecology Order had site-specific requirements with
respect to cleanup levels, and cap and groundwater monitoring frequencies.

- In Spring 2010, the Port initiated a request to Bcology to standardize the momtormg
requirements for the Monitored Sites in an effort to align the timing of the periodic monitoring/
inspections at the sites so that the Port may better ahgn a contractor to do the work all at once, as
required. .

In August 2010, to supplement the inforniation already provided to Ecology, the Port provided
Ecology with a tour of the Monitored Sites. As part of the tour, Ecology inspected the type and
condition of the caps; the current site uses, specifically on the capped areas, and the locations and
conditions of existing monitoring wells and stormwater basins.

Ecology has reviewed the information provided by the Port, as well as observations made during
-the site tour, and has chosen to provide & response in the form of this MOU.

This MOU was created for the Parties to understand and agree upon the requirements associated
with Ecology’s response, and to memorialize the decisions made with respect to each of the
Port’s requests.

In preparing this MOU, Ecology took into account, for each site, the type and condition of the
cap and stormwater collection system, the adequacy of the groundwater monitoring system, and
the recent groundwater compliance history.

Washington Department of Ecology
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Based on the above, Ecology and the Port agree as follows:
A. CAP MONITORING FREQUENCY

1. The Port may standardize the cap monitoring (inspection and reporting) frequency for the
- Monitored Sites to 30 months as requested. However, the following shall also occur:

¢ During the site tours, Ecology noted that some of the stormwater basins were in better
" condition than others. Stormwater basins at each of the Monitored Sites should be -
inspected quarterly and cleaned out as needed, such that they are continuously
operational.

e Any unanticipated breaches of the cap for any of the Monitored Sites shall be
reported to Ecology and repaired as soon as practicable. As per the respective
Ecology Orders, the Port shall provide Ecology with a plan for each of the sites that
summarizes intended action and reporting by the Port for unanticipated cap breaches.

e Advance notice shall be provided and pnor dpproval shall be obtained from Ecology
for any planned cap breaches and repairs that are not otherwise permitted under the
respective Ecology Order for each Monitored Site. .

e Minor cracking and normal wear and tear shall be repaxred and reported as antxcxpated
by and according to each Monitored Site’s Ecology Order

» The appropriate Ecology Site Manager shall be informed, in wnnng, of any changes
in site use on capped areas.

2. The next cap monitoring for the Momtored Sites based on thrs new 30-month frequency :
shall be February 2012, which corresponds to the next 30-month groundwater monitoring
event for Wasser Winters described below. Unless changed by Ecology, all fuiure cap
momtormg for the Monitored Sites shall occur every 30 months beginning February 2012
to coincide with the groundwater monitoring that is intended to target alternating wet and
dry seasons.

B. GROUNDWATER MONITORING FREQUENCY

1. The Port may standardize the groundwater monitoring frequency for each of the
~ Monitored Sites as requested which included the following:
Cascade Timber No. 3 — 18 months (formerly 12 months).

Murray Pacific No. 2 — 18 months (formerly 6 months).

Wasser Winters — No change (currently 30 months).

Portac — No change (currently discontinued).

Louisiana-Pacific — 30 months (formerly 24 months wet/dry).

' Washington Department of Ecology
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2. The next groundwater monitoring for the Monitored Sites shall be conducted in February .
2012. Unless changed by Ecology, all future groundwater monitoring for the Monitored
Sites shall occur according to the frequency identified above beginning February 2012.

C. EFFECT OF MODIFICATION
1. Except as modified herein, all provisions of the briginal Ecology Orders for each

Monitored Site as existing and as may have been amended, including addressing any
potential data compliance issues, remain in full force and effect.

2. A copy of this MOU shall be filed with the Ecology Project Manager for each of the
Monitored Sites. ‘

Rebecca S. Lawson, P.E., LHG
Section Manager, Toxics Cleanup Program

Southwest Regional Office
Washington State Department of Ecology

@s-2/ = ‘?//4./264/

Date

Port of Tacoma

Date

cc:

Jason Jordan — Port of Tacoma
Mark Rettmann — Port of Tacoma
William Evans — Port of Tacoma
Leslee Connor — Port of Tacoma
Scott Hooton — Port of Tacoma
Dom Reale — Ecology

Mary Coleman — Ecology

Guy Barrett — Ecology

James DeMay — Ecology

Scott Rose — Ecology

Rebecca Lawson — Ecology

_ Washington Department of Ecology



This page is intentionally left blank
for double-sided printing.



APPENDIX B
Groundwater Monitoring Field Logs

:

19000-09
April 3, 2015



This page is intentionally left blank
for double-sided printing.



Y

[ 7
MRTQ{OWSER Groundwater Samplmg Data - Well 1.D. y»
PROJECT Loseade T mber DATE/TIME SAMPLED ;2 /12/2815: | 31S
JOB NO. 19000 - £4 TIDALLY INFLUENCED  YES X__ NO
PROJECT MANAGER M. [hae | * WELL DEPTH IN FEET '

SCREENED INTERVAL IN FEET o,

FIELD REPS M Sk
@ Purging Data/Field Measurements: All Measurements Relative to Top of Casing (TOC)

WELL DEPTH e, CASING VOLUME IN GALLONS o, 22
DEPTH TO SEDIMENT (DTS) IN FEET }592 [2" diam =x .163 galfft . 4" diam = x .653 galfft]
DEPTH TO WATER (DTW) IN FEET /0,90 PURGE VOLUME IN GALLONS" 745
(DTS - DTW) 5.02 : ACTUAL PURGE IN GALLONS 4.6
- No. of Diss. v :
Gallons Temp Conduct | Oxygen Comments: quality, recovery, color, odor, sheen,
Time Purged pH in °C inr_g@-e_ in 79/ | Turbidity | 0 AP % accumulated silt/sand
| A1 O | 794 /735|0.2280| ¢ B&| 33,7 |-R)7 [s/sdely Turd, A oot Mo s, Mol 17
yau7 |~ 6.2 | )2 0337 ] 023 p.2 |~c| ! fses 1o slesr 1!
125G |~ & | 657 |24 |0.3365| p.og | ol  |-2% /! "
1305 1 ~3 | 650 | 1,13 [0.3332] 0,064 | 0.1 |-2%0| " 0
sample: | 134 | ~H |44 |Jlle 10332800 (-0 284] 0 i

Comments: <tk iP morpiecT, 2.05 Som Top mp @‘55}5 yxe) amw\J fwé@f@
- Pumping Rate | Depth of Boils dry? Yes No Y
Method in GPM Equip. in Feet At no. of casing volumes
. !
| Purge Lo il Llow 0. i l ~ 1.0 Purge Water Disposal Method/Volume
Sample 3 ! - Sre
@ Sampl;ifgg Data
B #of Total number of Botties |
Bottle Type Containers | Analyses Preserv. | Filter
4 H é‘“ Aty
psLbely 1) ;s Ascy P "I LND. | Ves Duplicate Sample 1.D. NA
= Field Blank I.D. NA
Rinseate Sample I.D. N A

| @ Field Equipment Type/Brand/Serial No./Material Units

Pump Type/Tubing Type Q Sl < Temp/pH/E.C. meter A //\ -Sire
Bailer Type MA " Water Level Probe Sof 5T
Filter Type Loogiah D.YS micrpe 044 :@yﬁ.sab k> ofther

@Well Conditions oK D Not OK Bplain  Np /.ol

J:\Docs\Forms\Field & Lab\Groundwater Sampling Data Form.doc



HARTCROWSER Groundwater Sampling Data - Well I.D. 4.2

/05@6/6‘ fmlx’/

DATEITIME SAMPLED /15 /2015 ¢ 141X

TIDALLY INFLUENCED YES E‘ NO

* WELL DEPTH IN FEET

PR

SCREENED INTERVAL IN FEET

PROJECT
JOB NO. 19000 - 69
PROJECTMANAGER M TDise/
FIELD REPS M., rh )

@ Purging Data/Field Measurements: All Measurements Relative to Top of Casing (TOC)

2,10

CASING VOLUME IN GALLONS

WELL DEPTH
DEPTH TO SEDIMENT (DTS) IN FEET 17.64 [2" diam = x .163 galift . 4" diam = x .653 gal/ff]
DEPTH TO WATER (DTW) IN FEET H 76 PURGE VOLUME IN GALLONS" .30
(DTS -DTW) 12 98 ACTUAL PURGE IN GALLONS 2.0
No. of Diss. ' -
Gallons Temp Conduct | Oxygen Commeents: quality, recovery, color, odor, sheen,
Time Purged pH in°C | inmStn | inpn/l | Turbidity | ppf accumutated silt/sand
o 2L 0 | L5233 osa | 4SU | fed 1-20%] slghly Tuchid Mo pdhe e /5
1334 | ~2 | 46| R0 |p42i0| D% | 45 |-244 7 d
1U2HE |~ |G- | 1191 [04288| ~000 | 3.0 |28l " (Cpes 7o sear i
1359 | ~& {646 | )79 o429l |-0.03 | 2.6 |-287)  F [ I
sample:| |H)p | ~ ¢ LHE | )80 |p4aeH | -0.04 | 2.1 28 o \'5/ A
Comments: = Sl yp -.M@&lﬁﬂﬁﬁv, 130" Fiom Top mc Lasia To aioved Surface N
3 ~4 = O , , \l
e e e e e T e e e T T e e e e &5 lb
Pumping Rate | Depthof Boils dry? Yes no X
Method in GPM Equip. in Feet At no. of casing volumes
Purge Lo ke £low 0.1 {GI re S Purge Water Disposal Method/Volume
Sample _ " / . On. S
@ Sampling Data
v
' 12 # of Total number of Bottles < :
Bottle Type | Containers | Analyses Preserv. | Filter
AW, T m f“fﬂm/ [ _
pE LB & b Ay ph "l [P0 LS | e sompetn, MW -3 (425
n Field Blank 1.D. ANA
Rinseate Sample 1.D. i}Jé
@ Field Equipment Type/Brand/Serial No./Material Units
Pump Type/Tubing Type 106’( sulTic . Temp/pH/E.C. meter /h ST

VA

Water Level Probe S fasT

Other

Bailer Type '
Filter Type LepTech D HY prieton gJe‘j@%‘aE I
@Well Conditions oK D NotOK | ¥ | Explain

J:\Docs\Forms\Field & Lab\Groundwater Sampling Data Form.doc
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APPENDIX C
Laboratory Report
Analytical Resources, Inc.
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Analytical Resources, Incorporated
Analytical Chemists and Consultants

February 18, 2015

Peter Smiltins

Hart Crowser, Inc.

1700 Westlake Avenue N. Suite 200
Seattle, WA 98109-3256

RE: Client Project: Cascade Timber 19000-09
ARl Job No.: ZW40

Dear Peter:

Please find enclosed the original Chain-of-Custody (COC) record, sample receipt documentation,
and the final data for samples from the project referenced above. Analytical Resources, Inc. (ARI)
received three water samples in good condition February 12, 2015. The samples were received with
a cooler temperatures of 5.4°C, and 4.1 °C. For further details regarding sample receipt, please refer
to the enclosed Cooler Receipt Form and Preservation Verification sheet.

The samples were analyzed for dissolved arsenic, copper, and lead, as requested.
There were no anomalies associated with the analysis of these samples.

An electronic copy of this package will be kept on file at ARI. Should you have any questions or
concerns, please feel free to contact us at your convenience.

Sincerely,

ANALYTICAL RESOURCES, INC.

pam

Amanda Volgardsen

for
Kelly Bottem
Client Services Manager
kellyb@arilabs.com
206/695-6211
Enclosures

cc: eFile ZW40

Page 1 of }9

4611 South 134th Place, Suite 100 ® Tukwila WA 98168 ¢ 206-695-6200 ¢ 206-695-6201 fax
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‘,«i Analytical Resources, Incorporated z
I/ Analytical Chemists and Consultants @©n@[f R@@@H@ﬁ F@ﬁ“m

AR! Client. ‘I/J{’i/.'? it !'/?J L SCy Project Name: [ )QQC(\MT\.(\\\OC y
COC No(s): : \T’Qﬁ/ Delivered by. Fed-Ex UPS Courier l@?‘béli?eiréd Otiher:
Assigned ARI Job No. %\CL-\( ) Tracking No: - ¢NA)
Feeliminiary Examination Phase: ~
Were intact, properly signed and dated custody seals attached io ihe outside of to cooler? YES C\@
Were custody papers included with the cooler? ................ ..o oo @ NO
Were custody papers properly filled out (ink, signed, efc.) ........... ccoooooiiiis i, @ NO
'{mpi)eraturg gf Ez?ler(s) (°C) (recommended 2.0-6.0 °C for chemistry) S/ C , /.'.[. ’
If cooler temperature 1s out of comphance fill out form 00070F Temp Gun ID#____ 5 A5G0
Cooler Accepted by: /‘;\3\‘, Date: ;7 / I (::) ! /’f g Time’ { g | (f
Complete custody forms and aftach al; shipping documents
Log-In Phase:
Was & {temperature blank included in the cooler? ... ... .. .. .. e YES N(\},
What kind of packing material was used? ... Bubble Wrap eirlc\ Gel Packs aggté Foam Block Paper Other
Was sufficient ice used (il appropriate)? ... .. ... i i e NA ES NO
Were all bottles sealed in individual plastic bags? . ...... .. . ...l e e < NO
Did alt botiles arrive in good condition (UNbroken)? .. ... ... o it it e e e, @ NO
Were all bottle labels complete and legible? .. .. . ... i e és NO
Did the number of containers listed on COC match with the number of containers received? ...... ....... . @S/ NO
Did all bottle labels and tags agree with custody papers? . ....... ...l i e @E'S NO
Were all botiles used correct for the requested analyses? .. ... ... e @S NO
Do any of the analyses (boftles) require preservation? (attach preservation sheet, exciuding VOCs)... NA @S NO
Were all VOC vials free of air bubbles? .. . ... .o i ot e @A YES NC
Was sufficient amount of sample sent meach bottle? ....... .. . . e s e, Q’ES NO
Date VOC Trip Blank wasmade at AR ... i i @E
Was Sampie Spiit by ARI - @A YES Date/Time: Equipment; Split by~

Samples Logged by: A\/ Date: __ 2 !19] ( S/ Time: / Zﬂ} ?

=" Notify Project Manager of discrepancies or concerns **

Sample ID on Botile Sample ID on COC Sampile ID on Bottle Sample ID on COC

Additional Notes, Discrepancies, & Resolutions:

By: Date:
Small Air Bubbles Peabubbles' AR Bubbies Small 2 “sm™ (<2mm)
“Bmen 24 mm » 4 mm Peabubbles > “pb” (2 to <4 mm )
© f © @@0@@ e 0@ Large - “lg” (4 to <6 mm )
Headspace > “hs” (> 6 mm )
0016F Cooler Receipt Form Revision 014

32110 ZWUG : BBBes
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ANALYTICAL
Sample ID Cross Reference Report RESOURCES
INCORPORATED
ARI Job No: ZW40
Client: Hart Crowser, Incorporated
Project Event: 19000-09
Project Name: Cascade Timber

ARI ARI
Sample ID Lab ID LIMS ID Matrix Sample Date/Time VTSR
1. Mw-1 ZW40A 15-2796 Water 02/12/15 13:15 02/12/15 15:16
2. MW-2 ZW40B 15-2797 Water 02/12/15 14:12 02/12/15 15:16
3. MW-3 Zw40cC 15-2798 Water 02/12/15 14:25 02/12/15 15:16

Printed 02/12/15 Page 1 of 1

ZWHE . GSa8s
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Analytical Resources, Incorporated
Analytical Chemists and Consultants

Data Reporting Qualifiers
Effective 2/14/2011

Inorganic Data

U

NA

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

Duplicate RPD is not within established control limits

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

Matrix Spike recovery not within established control limits

Not Applicable, analyte not spiked

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

possible

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

Organic Data

U

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

Flagged value is not within established control limits

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

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

The spiked compound was not detected due to sample extract dilution
Estimated concentration calculated for an analyte response above the valid
instrument calibration range. A dilution is required to obtain an accurate
quantification of the analyte.

Indicates a detected analyte with an initial or continuing calibration that does

not meet established acceptance criteria (<20%RSD, <20%Drift or minimum
RRF).

Page 1 of 3



/2

NA
NR

NS

M2

EMPC

Analytical Resources, Incorporated
Analytical Chemists and Consultants

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

The flagged analyte was not analyzed for

Spiked compound recovery is not reported due to chromatographic
interference

The flagged analyte was not spiked into the sample

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

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

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

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

Estimated Maximum Possible Concentration (EMPC) defined in EPA
Statement of Work DLM02.2 as a value “calcuiated for 2,3,7,8-substituted
isomers for which the quantitation and /or confirmation ion(s) has signal to
noise in excess of 2.5, but does not meet identification criteria”
(Dioxin/Furan analysis only)

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

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

Analyte signal includes interference from polychlorinated diphenyl ethers.
(Dioxin/Furan analysis only)

Analyte signal includes interference from the sample matrix or
perfluorokerosene ions. (Dioxin/Furan analysis only)

Page 2 of 3
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Analytical Resources, Incorporated
Analytical Chemists and Consultants

Geotechnical Data

A

SM

SS

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

Samples were frozen prior to particle size determination

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

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

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

Page 3 of 3



INORGANICS ANALYSIS DATA SHEET
DISSOLVED METALS
Page 1 of 1

Lab Sample ID: ZW40A

QC Report No:
Project:

ANA&YTNDAL‘QEEB
RESOURCES
INCORPORATED

Sample ID: MW-1

SAMPLE

ZW40-Hart Crowser, Incorporated
Cascade Timber

LIMS ID: 15-2796 P
Matrix: Water 4 19000-09
Data Release Authorize Date Sampled: 02/12/15
Reported: 02/18/15 % Date Received: 02/12/15
Prep Prep Analysis Analysis
Meth Date Method CAS Number Analyte LOQ ng/L Q
200.8 02/13/15 200.8 02/16/15 7440-38-2 Arsenic 0.2 57.7
200.8 02/13/15 200.8 02/16/15 7440-50-8 Copper 0.5 0.7
200.8 02/13/15 200.8 02/17/15 7439-92-1 Lead 0.1 0.1 U
U-Analyte undetected at given LOQ
LOQ-Limit of Quantitation
FORM-I



INORGANICS ANALYSIS DATA SHEET
DISSOLVED METALS
Page 1 of 1l

Lab Sample ID: ZW40B
LIMS ID: 15-2797

Matrix: Water

Data Release Authorized:

ANAEYTN:AL<§ED
RESOURCES
INCORPORATED

Sample ID: MW-2
SAMPLE

QC Report No: ZW40-Hart Crowser, Incorporated
Project: Cascade Timber
19000-09
Date Sampled: 02/12/15

Reported: 02/18/15 // Date Received: 02/12/15

Prep Prep Analysis Analysis

Meth Date Method CAS Number Analyte LOQ ng/L Q
200.8 02/13/15 200.8 02/16/15 7440-38-2 Arsenic 0.2 41.6
200.8 02/13/15 200.8 02/16/15 7440-50-8 Copper 0.5 2.0
200.8 02/13/15 200.8 02/17/15 7439-92-1 Lead 0.1 0.1

U-Analyte undetected at given LOQ

LOQ-Limit of Quantitation

FORM-I



INORGANICS ANALYSIS DATA SHEET
DISSOLVED METALS
Page 1l of 1

Lab Sample ID: ZzZW40C
LIMS ID: 15-2798

Matrix: Water

Data Release Authorized:
Reported: 02/18/15

J/

ANADV"CAL<§ED
RESOURCES
INCORPORATED

Sample ID: MW-3
SAMPLE

QC Report No: ZW40-Hart Crowser, Incorporated
Project: Cascade Timber
19000-09
Date Sampled: 02/12/15
Date Received: 02/12/15

Prep Prep Analysis Analysis

Meth Date Method CAS Number Analyte L.OQ rg/L Q
200.8 02/13/15 200.8 02/16/15 7440-38-2 Arsenic 0.2 40.7
200.8 02/13/15 200.8 02/16/15 7440-50-8 Copper 0.5 1.8
200.8 02/13/15 200.8 02/17/15 7439-92-1 Lead 0.1 0.1

U-Analyte undetected at given LOQ

LOQ-Limit of Quantitation

FORM-I



ANAUT"CAL<§ED
RESOURCES

INCORPORATED
INORGANICS ANALYSIS DATA SHEET
DISSOLVED METALS Sample ID: METHOD BLANK
Page 1 of1l
Lab Sample ID: ZW40MB QC Report No: ZW40-Hart Crowser, Incorporated
LIMS ID: 15-2798 Project: Cascade Timber
Matrix: Water 19000-09
Data Release Authorized Date Sampled: NA
Reported: 02/18/15 Date Received: NA
Prep Prep Analysis Analysis
Meth Date Method Date CAS Number Analyte LOQ ng/L Q
200.8 02/13/15 200.8 02/16/15 7440-38-2 Arsenic 0.2 0.2 U
200.8 02/13/15 200.8 02/16/15 7440-50-8 Copper 0.5 0.5 U
0.1 0.1 U

200.8 02/13/15 200.8 02/17/15 7439-92-1 Lead

U-Analyte undetected at given LOQ
LOQ-Limit of Quantitation

FORM-I

e
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ANAUY"CAL<§EB
RESOURCES

INCORPORATED
INORGANICS ANALYSIS DATA SHEET
DISSOLVED METAILS Sample ID: LAB CONTROL
Page 1 of 1
Lab Sample ID: ZW4O0LCS QC Report No: ZW40-Hart Crowser, Incorporated
LIMS ID: 15-2798 Project: Cascade Timber
Matrix: Water 19000-09
Data Release Authorized Date Sampled: NA
Reported: 02/18/15 Date Received: NA
BLANK SPIKE QUALITY CONTROL REPORT
Analysis Spike Spike %
Analyte Method Found Added Recovery
Arsenic 200.8 25.6 25.0 102%
Copper 200.8 25.2 25.0 101%
Lead 200.8 26.9 25.0 108%

Reported in ng/L

N-Control 1limit not met
Control Limits: 80-120%

FORM-VII

N
&
o
&
)
8
&
et
b
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APPENDIX D
Plots of Arsenic, Copper, Lead, and Zinc
Concentrations Versus Time

:

19000-09
April 3, 2015



This page is intentionally left blank
for double-sided printing.



PRS 03/06/15 1900009\D1.xls

300

(940 ug/L) ——Cleanup Level

——MW-1
250 = MW-2

200 \

Arsenic Concentration (ug/L)

150
100
0 | \ //T
0 L L L L L L L L L L L L L L L L L L L
1994 1995 1996 1997 1998 1999 2000 2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015
Time
Note: Former Cascade Timber No. 3 Log Sort Yard
For sampling events that included a duplicate sample for dissolved Port of Tacoma

arsenic analysis, the greater analytical result for the two samples is

lotted Table 1).
plotted (see Table 1) MW-1 and MW-2 Arsenic Concentration

19000-09 3/15
e Figure
n

HARTCROWSER D-1




PRS 03/06/15 1900009\D2.xIs

45

40

— Cleanup Level
——MW-1

35

= MW-2

30

25

20

15

Copper Concentration (ug/L)

7N

1994 1995 1996 1997 1998 1999 2000 2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015

Time

Note:

For sampling events that included a duplicate sample for dissolved copper
analysis, the greater analytical result for the two samples is plotted (see
Table 1).

Former Cascade Timber No. 3 Log Sort Yard
Port of Tacoma

MW-1 and MW-2 Copper Concentration

19000-09 3/15
e Figure
n
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PRS 03/06/15 1900009\D3.xIs

200

(600 pg/L) —Cleanup Level
180 ——MW-1
== MW-2
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c 120
L
=)
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£ 100
®
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- 60
40
” / \
0 i
1994 1995 1996 1997 1998 1999 2000 2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015
Time
Note: Former Cascade Timber No. 3 Log Sort Yard
For sampling events that included a duplicate sample for dissolved lead Port of Tacoma
analysis, the greater analytical result for the two samples is plotted (see
Table 1). .
) MW-1 and MW-2 Lead Concentration
19000-09 3/15
e Figure
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PRS 03/06/15 1900009\D4.xIs

600

500

400

= Cleanup Level
——MW-1
—t—MW-2

300

200

Zinc Concentration (ug/L)

100

0
19

Note:

For sampling events that included a duplicate sample for dissolved zinc
analysis, the greater analytical result for the two samples is plotted (see

Table 1).

Zinc analysis was discontinued in 2011 with Ecology approval dated June

28, 2011.

94 1995 1996 1997 1998 1999 2000 2001 2002 2003 2004 2005 2006

Time

2007 2008 2009 2010 2011 2012 2013 2014 2015

Former Cascade Timber No. 3 Log Sort Yard
Port of Tacoma

MW-1 and MW-2 Zinc Concentration
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APPENDIX E
Plot of Groundwater Elevations Versus Time

19000-09
April 3, 2015

:
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PRS 03/06/15 1900009\E1.xls
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Former Cascade Timber No. 3 Log Sort Yard
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