1119 Pacific Avenue, Suite 1600 ANCHOR
Tacoma, Washington 98402
206.287.9130 QEA <
Memorandum November 14, 2019

To:  Panjini Balaraju and Andy Smith, Washington State Department of Ecology
From: Nik Bacher, Anchor QEA, LLC

cc: Sarah Weeks, Port of Tacoma

Re: Monitoring Well Installation and Groundwater Monitoring Report
Former Wasser & Winters Log Sort Yard
Consent Decree No. 93-2-08684-4
Washington State Department of Ecology Facility Site ID #1218
Monitoring date: August 16, 2019

Introduction

This report summarizes field activities and presents results of the groundwater sampling event
conducted by Anchor QEA, LLC, on behalf of the Port of Tacoma (Port) at the Former Wasser &
Winters Log Sort Yard Facility located at 1602 Marine View Drive in Tacoma, Washington (Site)
(Figure 1). Groundwater sampling activities were conducted in accordance with the requirements set
forth in the Consent Decree (93-2-08684-4), dated August 1993, between the Port and the
Washington State Department of Ecology (Ecology; 1993).

In 2011, after several groundwater monitoring events, Ecology approved the removal of copper, lead,
and zinc from the Site groundwater monitoring analyte list (Ecology 2011a). In addition, a
memorandum of understanding between Ecology and the Port reaffirming the 30-month monitoring
frequency was issued on September 12, 2011 (Ecology 2011b).

In September 2019, Ecology conducted a periodic review of post-cleanup Site conditions and
monitoring data to ensure that human health and the environment are being protected (Ecology
2019). The findings of that report concluded that the Site appears to meet the requirements of
Chapter 173-340 Washington Administrative Code, and the selected remedy continues to be
protective of human health and the environment. The next 5-year review is expected in 2024.

Site Background

From 1972 to 1984, the Wasser & Winters Company operated the Site as a log sort yard. In the 1970s
and early 1980s, slag generated by Asarco Incorporated of Tacoma, Washington, was placed on the
Site for use as roadbed or ballast. Ecology detected elevated concentrations of metals in surface
water samples collected from the Site between November 1983 and June 1984 and concluded that
the metals leached from the slag (Norton and Johnson 1985).
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In October 1991, Ecology and the Port entered into an Agreed Order (Ecology 1991) to complete a
remedial investigation/feasibility study, which was followed by a Consent Decree (93-2-08684-4) for
remedial action on the 11.4-acre parcel (Ecology 1993).

Construction of a low-permeability asphalt cap and stormwater drainage system was completed in
1995 in accordance with the Final Engineering and Design Report (Kennedy Jenks 1993). The cap
covered the portion of the Site containing Asarco slag.

The property is owned by the Port. The northern part of the site has been leased to WJR Tacoma,
LLC, since 1996 and operated as Calbag Metals (Calbag), a scrap metal recycling facility. In July 2001,
the tenant began construction of an 85,080-square-foot building, which was completed in
December 2001 on the northern portion of the capped area. In 2007, Calbag leased the southern
portion of the cap (3.74 acres) and operated through the Spring of 2016. Calbag vacated the
southern 3.4-acres of the property in 2016, at which time portions of the pavement previously under
scrap metal piles and equipment were exposed. The Port contracted an engineering consultant to
survey the asphalt cap, the survey found cracks, gouges, alligatoring, and other conditions that
needed repair. In October 2017 the Port repaired the southern 3.4 acres of the site by grinding down
the top 3/4-inch of asphalt, installing a geotextile fabric, and placing a 2-inch asphalt lift. In 2018
Calbag entered a new lease for the 3.4-acre area; use is restricted to equipment storage. The repairs
appeared to be in good condition during the 2019 inspection (Windward 2019).

Monitoring Well Installation

Three new monitoring wells were installed on July 10, 2019. These wells were installed at the same
locations as the three previously decommissioned compliance groundwater monitoring wells
(CMW-1, CMW-2, and CMW-4). The wells were installed by Holocene Dirilling, Inc., a Washington
State licensed driller, under the supervision by Anchor QEA staff holding a Washington geologist
certification. The previous core logs for the decommissioned wells could not be located so the total
well depth was determined based on the decommissioning logs (total depth decommissioned) and
where water was encountered in the wells. Well installation details are presented in the following list
and boring logs are included in Appendix A.

e CMW-1
- Well was drilled to a total depth of 14 feet below ground surface (bgs) and
groundwater was encountered at approximately 7 feet bgs.
- The well was screened from 5 to 10 feet bgs using 2-inch 0.010-slot Schedule 40 PVC in
a gray sand unit.
- Ecology Well Tag #BLT939.
e CMW-2
- Well was drilled to a total depth of 16.5 feet bgs and groundwater was encountered at
approximately 6 feet bgs.
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The well was screened from 5 to 10 feet bgs using 2-inch 0.010-slot Schedule 40 PVC in

a gray sand unit.
Ecology Well Tag #BLT938.

cMW-4

Well was drilled to a total depth of 16.5 feet bgs and groundwater was encountered at
approximately 13 feet bgs.

The well was screened from 5 to 15 feet bgs using 2-inch 0.010-slot Schedule 40 PVC in
a gray sand unit.

Ecology Well Tag #BLT937.

The newly installed groundwater monitoring wells (CMW-1, CMW-2, and CMW-4; Figure 2) were

developed prior to groundwater sampling on July 26, 2019, by surging the well screen followed by

purging groundwater from the well casing using a typhoon pump. All three wells ran dry after

removing less than 1.5 gallons preventing water quality parameters to be collected. The wells were

surged, pumped dry, and allowed to recover, followed by another cycle of surging and pumping until

the discharged water was visibly clear. The details of the well development are presented in the

following list and the field forms are included in Attachment A. Well CMW-3 was redeveloped as part

of sampling in February 2017 and was not redeveloped again this time.

CMW-1:

Total depth of well was 9.96 feet below top of casing and depth to water prior to
redevelopment was 6.52 feet below top of casing.

Approximately 7.2 gallons of water was removed before the purged water became
visually clear.

The bottom of the well casing felt firm when tapped with the typhoon pump indicating
that any sediment accumulated during installation of the well was removed during
development.

CMW-2:

Total depth of well was 13.08 feet below top of casing and depth to water prior to
redevelopment was 8.80 feet below top of casing.

Approximately 8.2 gallons of water was removed before the purged water became
visually clear.

The bottom of the well casing felt firm when tapped with the typhoon pump indicating
that any sediment accumulated during installation of the well was removed during
development.

CMW-4:

Total depth of well was 14.81 feet below top of casing and depth to water prior to
redevelopment was 8.97 feet below top of casing.
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- Approximately 11 gallons of water was removed before the purged water became
visually clear.

- The bottom of the well casing felt firm when tapped with the typhoon pump indicating
that any sediment accumulated during installation of the well was removed during
development.

Soil cuttings from the well installation and water from well development were drummed up in
55-gallon drums, labeled, and stored on site. A composite waste characterization sample was
collected from the soil cuttings and submitted to Analytical Resources, Inc., in Tukwila, Washington,
for analysis. Drum disposal is pending.

All monitoring wells (existing and newly installed) were surveyed for horizontal and vertical
positioning on September 4, 2019, by Sitts & Hill, Inc., Tacoma, Washington. The summary of the
survey details are presented in Table 1 and the survey map is included in Appendix B.

Groundwater Monitoring

On August 16, 2019, groundwater samples were collected during low-tide from all four existing site
wells (CMW-1 through CMW-4). The groundwater level in each well was measured prior to sampling.
The groundwater samples were collected from the well using low-flow sampling techniques. After
water quality parameters had stabilized the pump was turned off and a 0.45-micron filter was
attached to the sampling tubing prior to the pump being turned back on to collect groundwater
samples. The samples were collected directly into laboratory-provided bottles and were immediately
placed in a cooler on ice. The cooler was kept under standard chain-of-custody procedures prior to
being delivered to Analytical Resources, Inc.

Samples were analyzed for dissolved arsenic via EPA Method 200.8.

On August 26, 2019, Anchor QEA staff attempted to collect porewater downgradient from CMW-3 at
low-tide along Hylebos Creek using a combination of MHE and Solinst sampling equipment.

e The MHE sampler (also known as a Henry Sampler) is a stainless steel sampler, 1/4-inch in
diameter with a “screened zone"” made of interlaced machine slots at the bottom of the
sampler. For this investigation both a 48- and 72-inch-long sampler were used. Prior to
insertion each MHE sampler was fitted with a “Screen-Sok” used to provide additional filtering
of porewater being collected.

e The Solinst drive-point piezometer consists of a 1-foot-long, 3/4-inch diameter stainless steel
tip with 3/8-inch diameter well ports screened with 50 mesh stainless steel screens. 3/4-inch
drive rods are screwed onto the sampling tip to assemble the sampler to the appropriate
length. For this investigation, the sampler was assembled to a total length of 5 feet and fitted
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with a drive head on top, allowing the sampler to be advanced with a fence post slide

hammer.

After insertion, the sampler was allowed to sit for 10 minutes before sampling was attempted. The
sampling attempts are summarized in the following list. Field forms are included in Attachment A.

e Location-1:
- Approximately 30 feet directly downgradient from CMW-3.
- MHE sampler pushed to 2 feet bgs (refusal). No water purged using low-flow sampling.
Sampler damp upon retrieval.
e Location-2:
- Approximately 40 feet directly downgradient from CMW-3.
- MHE sampler pushed to 4 feet bgs. No water purged using low-flow sampling. Sampler
damp upon retrieval.
e Location-3:
- Approximately 40 feet directly downgradient from CMW-3.
- Solinst push point sampler pushed to 2 feet bgs. No water purged using low-flow
sampling. Sampler damp upon retrieval
e Location-4:
- Approximately 20 feet directly downgradient from CMW-3.
- MHE sampler pushed to refusal at 1.5 feet bgs at several locations. No sample
attempted.
e Location-5:
- Approximately 10 feet directly downgradient from CMW-3.
- MHE sampler pushed to refusal at 10 inches bgs at several locations. No sample

attempted.

Results

Analytical results are presented in Table 2 and water level data is presented in Table 3. Both these
tables include historical data collected by prior consultants for reference. Laboratory data reports are
included in Appendix C and the data validation report is included in Appendix D. Key findings were
as follows:

e Dissolved arsenic was detected at a concentration of 6.12 pug/L in CMW-1, 11 pg/L in CMW-2,
154 pg/L in CMW-3, and 4.38 ug/L in CMW-4. The value for CMW-3 exceeds the groundwater
cleanup level of 36 pg/L.

Dissolved arsenic concentrations in CMW-3 from 1994 to present are presented on Figure 3. The
concentration trend was stable until after the July 2009 sampling event. Measured dissolved arsenic
concentrations from monitoring events conducted after July 2009 through February 2017 were all
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higher than the values collected during monitoring events up until 2009. The cap was repaired in
October 2017 and since then the dissolved arsenic concentrations in CMW-3 have decreased
indicating that the cap repair has sealed off surface water infiltration over the cap area allowing for
the higher arsenic concentrations previously observed in CMW-3 to naturally recover.

Recommendations

The dissolved arsenic concentrations in groundwater will continue to be monitored in accordance
with the Consent Decree, as amended. The next scheduled sampling event will occur in February
2021. Groundwater monitoring results will be submitted to Ecology within 45 days after completion
of data validation.
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Table 1

Monitoring Well Survey Summary

Rim Elevation | Top of Casing | Ground Elevation
Well Northing Easting (feet MLLW) (feet MLLW) (feet MLLW)
CMW-1 708571.34  1178735.23 17.18 16.72 17.08
CMW-2 708387.88 1178691.7 19.73 19.08 16.4
CMW-3 708146.04| 1178951.51 20.98 20.34 18.77
CMW-4 708281.23 1179363.61 20.48 20.12 20.44
Notes:

Vertical Datum is MLLW per 2016 Port of Tacoma Survey Control Monument "Y" as shown on 2016

Port of Tacoma control map. Elevation = 16.37 feet.
Horizontal Datum is Washington State Plane South Zone, NAD83/2011.

MLLW: mean lower low water

Monitoring Well Installation and Groundwater Monitoring Report

Former Wasser Winters Log Sort Yard
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Table 2

Analytical Results

Concentration (pg/L)
Dissolved Dissolved Dissolved Dissolved Dissolved

Well ID Date Arsenic Copper Iron Lead Zinc

Cleanup Criteria Levels 36 2.9 8.5 86
CMW-1 08/16/19 6.12 -- -- -- --
CMW-2 08/16/19 11 -- -- -- --
CMW-3 02/07/94 49 2 U -- 1U 8
CMW-3 05/17/94 72 2 U -- 1 7
CMW-3 08/17/94 95 2 U -- 1U 5
CMW-3 11/11/94 82 2 U -- 2 8
CMW-3 05/17/95 74 2 U -- 1U 7
CMW-3 09/29/95 100 2 U -- 1U 5
CMW-3 03/09/96 82 2 U -- 1U 4 U
CMW-3 10/08/96 83 2 U -- 1U 4 U
CMW-3 08/14/97 144 2 U -- 1U 5
CMW-3 12/30/97 123 2U -- 1U 139
CMW-3 06/11/98 89 2 U -- 1U 4 U
CMW-3 12/22/98 190 2U -- 1U 2 U
CMW-3 01/28/00 7.2 1U -- 05U 99
CMW-3 07/16/02 117 1.02 -- 05U 3.32
CMW-3 (Duplicate) 07/16/02 111 0.979 -- 05U 4.67
CMW-3 02/23/04 77.2 1.07 -- 02U 3.98
CMW-3 (Duplicate) 02/23/04 77.5 1.06 -- 0.675 4.79
CMW-3 07/26/05 13.1 2.63 -- 25U 5U
CMW-3 (Duplicate) 07/26/05 12.9 25U -- 20U 5U
CMW-3 01/30/07 60 4.6 -- 20U 34
CMW-3 02/26/08 12 1.2) -- 20U 47
CMW-3 (Duplicate) 02/26/08 11 0.8J -- 20U 35
CMW-3 07/23/09 41.3 1.5 -- 20U 2.7
CMW-3 (Duplicate) 07/23/09 41.7 14 -- 02U 14
CMW-3 02/17/12 2750 -- -- -- --
CMW-3 (Duplicate) 02/17/12 3100 -- -- -- --
CMW-3 05/25/12 471 -- -- -- --
CMW-3 (Duplicate) 05/25/12 455 -- -- -- --
CMW-3 08/22/14 346 -- -- -- --
CMW-3 (Duplicate) 08/22/14 353 -- -- -- --
CMW-3 02/13/17 925 -- 15700 -- --
CMW-3 (Duplicate) 02/13/17 899 - 15000 - -
CMW-3 02/19/18 168 -- -- -- --
CMW-3 (Duplicate) 02/19/18 201 -- -- -- --
CMW-3 08/16/19 154 -- -- -- --
CMW-4 08/16/19 3.22 -- -- -- --
CMW-4 (Duplicate) 08/16/19 4.38 -- -- -- --

Notes:

Lead, zinc and copper analyses were discontinued in 2011 with Ecology approval dated June 28, 2011 (Ecology 2011a).
Groundwater samples were analyzed for dissolved metals by EPA Method 200.8.

a. Groundwater cleanup levels established from EPA chronic marine criteria (WAC 173-201A).
b. Results from the February 2012 sampling event are considered invalid due to improper sampling procedures,
resulting in higher than normal turbidity
indicates exceedance of site cleanup level, as established in Consent Decree No. 93-2-08684-4
Bold: Detected result above laboratory reporting limit

Green Box

--: Not analyzed

pg/L: micrograms per liter

J: Laboratory analytical result was detected above the method detection limit but below the quantitation limit

U: Compound analyzed, but not detected above detection limit

Monitoring Well Installation and Groundwater Monitoring Report

Former Wasser Winters Log Sort Yard
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Table 3

Water Level Data

Top of Casing Elevation| Depth of Water Water Level
Well ID Date (feet MLLW) Below Casing (feet) [ Elevation (feet)
CMW-1 08/16/19 16.72 6.46 10.26
CMW-2 08/16/19 19.08 8.82 10.26
CMW-3 02/07/94 20.34 9.72 10.62
CMW-3 05/17/94 20.34 9.83 10.51
CMW-3 08/17/94 20.34 10.24 10.1
CMW-3 11/11/94 20.34 1047 9.87
CMW-3 05/17/95 20.34 948 10.86
CMW-3 09/29/95 20.34 10.37 9.97
CMW-3 03/09/96 20.34 8.51 11.83
CMW-3 10/08/96 20.34 10.24 10.1
CMW-3 08/14/97 20.34 9.76 10.58
CMW-3 12/30/97 20.34 8.8 11.54
CMW-3 06/11/98 20.34 9.68 10.66
CMW-3 12/22/98 20.34 8.75 11.59
CMW-3 08/13/99 20.34 10.05 10.29
CMW-3 01/28/00 20.34 8.76 11.58
CMW-3 01/08/01 20.34 9.92 1042
CMW-3 07/16/02 20.34 9.81 10.53
CMW-3 02/23/04 20.34 9.45 10.89
CMW-3 07/26/05 20.34 10.04 10.3
CMW-3 01/30/07 20.34 9.88 10.46
CMW-3 02/26/08 20.34 9.24 11.1
CMW-3 07/23/09 20.34 10.18 10.16
CMW-3 02/17/12 20.34 10.21 10.13
CMW-3 05/25/12 20.34 9.85 10.49
CMW-3 08/22/14 20.34 9.98 10.36
CMW-3 02/13/17 20.34 8.82 11.52
CMW-3 08/16/19 20.34 10.05 10.29
CMW-4 08/16/19 20.12 8.87 11.25
Notes:

Top of Casing elevation from Sitts & Hill Survey, September 2019.

Depth to water measured from reference point on top of well casing.

Monitoring Well Installation and Groundwater Monitoring Report

Former Wasser Winters Log Sort Yard
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PROJECT: \\asges

WW Weﬂ Tms\‘ul.i

Log of Boring No. £amu) 4|

BORING LOCATION: MW =Y ELEVATION AND DATUM:

DRILLING CONTRACTOR:  Hy |y c.onn e DATE STARTED: ¥, l 1% 0% [PATE COMPLETED: 3 |{g h 4
DRILLING METHOD: }.\.,)“ ow - S ke 4-\-,,&,‘?,{-— TOTALDEPTH: ({5 MEASURING POINT GM
DRILLING EQUIPMENT: | )} e&nx-c[,\ DSD Tl | it (2 e 1| TOFREE WATER
SAMPLING METHOD:  5'p)| Wr-og pern %" LOGGED BY: \ - Bacier

BOREHOLE DIAMETER: €.25" HAMMER TYPE/SYSTEM: PW\A‘A Yo ¥ / 26" OL_Z,P
SAMPLES FIELD-ESTIMATED %
Eo " DESCRIPTION Gravel | Sand REMARKS
& _&o_; 2 5 = g 2 NAME (USCS Symboi): color, moisture, plasticity, consistency, structure, cementation, | g o | a2 AND / OR
o Tt ('/)E“ z § 2 E reaction with HC!, geologic interpretation. g i.%, g 2|2 uE. TEST RESULTS
X 5] S|
_ 'PV5?\M/U on tv Lé“
4a F ) Well cow plek ]
o | w/ 0-0i0- 5\0‘{
g Sc-H0 WL
gcm.e_cq_ ‘GWJVV\
3. ib Ar\ \M(.o[ Lﬂ.mst’ ]/JTMV\HA/\ 5\\ P 30 W65 5| 518 & ‘05'&:’7 .
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ANCHOR WELL SAMPLING

QEA &&= AND/OR DEVELOPMENT RECORD
Well ID: cMw- 4L Initial Depth to Water: ©,S 2 bLYoL
Sample ID: Uﬁr’ Duplicate ID: M R" Depth to Water after Sampling: .15
Sample Depth: N Total Depth to Well: ﬁ A6 LbToc
Project and Task No.: \YoyAZ-0l-\ Cb/ Well Diameter: Z
Project Name: W“SSW W ke “\JO'& -\—“bw 1 Casing/Beselsok: Volume: ©.65 (\a,\
pate: ¥\ 2611 (Circle one) .65 aal
sampledBy: __ \) | Backes 3 Casing/Beesese Voluree: T
Method of Purging: T\j P\'\U'O‘"\ P Total GesirmiBerehel
Method of Sampling: S ' Vgltalmes Removed: 3.2 j’:\;CL \\U"\S
Time Rate Cum. | Temp. pH Specific ORP | Turbidity Remarks
(gpm) Vol. (°C) Conductivity | (mV) (NTU) {(color, odor, sheen, and
(gal.) (nSlcm) sediment)
e || 05 | wnd WA WA | NI NA [ well ram df';f-

Notes: Welk purzed O‘\N\j afler 20 seconds. YT able Y collect

W@ DMNMM V\J L Was J‘Q\n‘luuck \ou S Wiy M pvw»p\\/u“_\

A ( A0 ~US cecomds M wee encl '\’\\MC\ avml ot vw\r\ﬁ \N&,U& to

e Sor wom\ww«a\,« 2 wiwuded Them e - pRersg wag

i‘@(}@v‘u}'ctd un ) ?wﬂaﬁc_ Woker~ WS V(S\\o\? c\ewr

CAPACITY OF CASING VOLUME BETWEEN CASING AND HOLE
(GALLONS/LINEAR FOOT) (GALLONS/LINEAR FOOT)
(ASSUMING 40% POROSITY)
2"=0.16 2" CASING AND 6" HOLE - 0.52
4" = 0.65 2" CASING AND 8" HOLE - 0.98

4” CASING AND 10" HOLE = 1.37

6" =147
4" CASING AND 12" HOLE - 2.09




ANCHOR WELL SAMPLING
QEA === AND/OR DEVELOPMENT RECORD
Well ID: M\ - L initial Depth to Water: 8 -0 0 10&
Sample ID: NI Duplicate ID: N Depth to Water after Sampling: A-\O
Sample Depth: NPV Total Depth to Well: \%.0 €{ \QT_OC/
Project and Task No.. | 10092 ~01.\ ¥4 Well Diameter: 2 "
Project Name: \thc;ur W Mher” \NCM I"‘«)w 1 Casing/Berekole Volume: 0. G;% c’\%\‘
Date: q’l% (Circle one) L_\
Sampled By: M B e ?C(i:riingl‘se)om“: Z.6 f\‘\ .
Method of Purging: T\/P\’\W"\ Puw~p otal Gael
1) ota Casmg»‘Borehul
Method of Sampling: NR- Volumes Removed: ° g 2. f'“\‘qk !
Time Rate Cum. | Temp. pH Specific ORP | Turbidity Remarks
(gpm) Vol. (°C) Conductivity (mV) (NTU) (color, odor, sheen, and
(gal ) {(pS/cm) sediment)
1356 | 03s] 1 5 | Ni| WA WA | VA MR | el rowa ey
/

ot able 0 collect W Q

?CWM\:‘S R l W

Notes: \Well puied ohu; aHeyr T waiwmg .
Well wad devtleped by swmtn ok Puwepgng

o\fy_

"[15-2 wams oM twe. each fivhe

\ owed U.ékm\/t\ wdl & (éuhmc_

Threm 441\6 Qrbu’bs was (‘1:'0@*\/%5'0’( wh |

: VRt WA

anmﬂm\mmw 2 wiiMies .
WS \/\S\b\\,

clenr.

e

CAPACITY OF CASING
(GALLONS/LINEAR FOOT)

oD BN
[T
SO0
E e
~N T,

VOLUME BETWEEN CASING AND HOLE

(GALLONS/LINEAR FOOT)
(ASSUMING 40% POROSITY)

2" CASING AND 6" HOLE - 0.52
2" CASING AND 8" HOLE - 0.98
4" CASING AND 10" HOLE = 1.37
4" CASING AND 12" HOLE - 2.09




ANCHOR WELL SAMPLING

QEA === AND/OR DEVELOPMENT RECORD
Well ID: CM W -4 Initial Depth to Water: 3.1+
Sample ID: N Duplicate ID: T‘TPV Depth to Water after Sampling: \ \- \0\
Sample Depth: NA Total Depth to Well: 4. F

Project and Task No.: Froc1Z2-6i\ ¢ Q Well Diameter: Z"

Project Name: _\Masser W et Well Tus' 1 Casing/Ber=it8ie Volume: O A3 4al
(Circle one) J

Date: q‘llé !(5] 2.3 c«,Q.
Sampled By: \O- %QCW 3 C_:asinngerehoIe Volumes: ' \'}J .
(Circle one)
Method of Purging: TN P\AUU"\ Puaa() .
= T = : Total W L C(Xky\/\/
Method of Sampling: NA" Volumes Removed: \ A 5
=)
Time Rate Cum. | Temp. pH Specific ORP | Turbidity Remarks
(gpm) Vol. (°C) Conductivity (mV) (NTU) (color, odor, sheen, and
(gal.) (nSfem) sediment)

U] 09 [ 16| W] WR T WA [N N | el o iy
[

Notes: Well ?bwzxe‘i C}W\; a2 wmidvs . Wb able & collect W@
pacavetug . Wl wals developed by sumiwa  ewd punping oley
[2.5-3 mng o tiwme eadh Fwme) aned o P tte weld +o wothefe
S «w(?/n\/vwrciv 3 minkes Tlhonw \H»Q\J’Wace_ss Wers mgya/@cc{
v 9%6’— woker Wers ViSINy  clear: ]

CAPACITY OF CASING VOLUME BETWEEN CASING AND HOLE
(GALLONS/LINEAR FOOT) {GALLONS/LINEAR FOOT)
(ASSUMING 40% POROSITY)
2"=0.16 2" CASING AND 6" HOLE - 0.52
4" =065 2" CASING AND 8" HOLE - 0.98
6" = 1.47 4” CASING AND 10" HOLE = 1.37

4" CASING AND 12" HOLE - 2.09




Daily Log

Anchor QEA, LLC

A N C H OR 1201 3rd Avenue, Suite 2600
QEA — Seattle, WA 98101 _
l %‘B&] 2 - bl . [8’ Phone 206.287.9130 Fax 206.287.9131

PROJECT NAME: (vl §5eM Wi  Cleduy

SITE ADDRESS: prit o 4Acmnrit

paTE: &-lk-l1

PERSONNEL: Sypve  Setit—

WEATHER: WINDFROM:[ N [NE[ E [SE] S |[SW]| W [NW LIGHT | MEDIUM | HEAVY
—SUNNY_|-CLOUDY | _ RAIN ?|  TEMPERATURE:| (D70 °C
[Circle appropriate units]
TIME COMMENTS , ) _
%,7 MoiE / LeFT For Srre (Vﬂ-wm )
Ko oz _(,‘P'FE (o ALt R A€ (7 Ye—
T Wit Key S2rE / CHecie=>  Loercs
Cg_é’_é‘ G Shn e ﬁwm,sp
[Zeo LeFr Sere =zl (AR ( 71-/7;{:)
[%%0 | SAwpies Ar' e
|4h% Rermch
P [
—~J NN\ )
Signature: { Q(B‘QW'\J e t’\(‘/
ey \




ANCHOR
Daily Safety Briefing Form QEA
Date: 7l -1

Project No: 170092-01.68
Project Name: Wasser Winter Cleanup Monitoring

Person Conducting Health & Safety Project ror T

Meeting: STEVE Staeibl~  Officer hiry  Thmyleten) Manager: MFl¢  Gpclipa
v

TOPICS COVERED:

F(Emergency Procedures and / Lines of Authority // Lifting Techniques
', Evacuation Route !
Z{ Directions to Hospital Communication )Z(SIips, Trips, and Falls
HASP Review and Location [ site Security : Zf Hazard Exposure Routes
Safety Equipment Location ] Vessel Safety Protocols _ Heat and Cold Stress
Proper Safety Equipment Use Work Zones ' IIIZ” Overhead and Underfoot Hazards
I;J/Employee Right-to-Know/ Vehicle Safety and Driving/ 1 Chemical Hazards
SDS Location Road Conditions
QT Fire Extinguisher Location Equipment Safety and Operation /] Flammable Hazards
I Eye Wash Station Location Proper Use of PPE [J Biological Hazards
[J Buddy System E:Decontamination Procedures /IZ' Eating/Drinking/Smoking
/Z Self and Coworker Monitoring Iﬁ Near Miss Reporting Procedures ,JZT Reviewed Prior Lessons Learned
O Other:
/
Weather Conditions: (" (_t /0 Y /,-" laF Attendees
Printed Name Signature

Stede Snar. | o8B

Daily Work Scope: (W) Sumni e i
\

Site-specific Hazards: TWWCrer | et D
i ; H

Safety Comments:

10of 1



ANCHOR

WELL SAMPLING

QEA &= AND/OR DEVELOPMENT RECORD
welliD: __ Crmw -4 » Initial Depth to Water: {.87% ’
Sample ID{ MW <Y - °%“”I\anlicate ID: e Y00 ~o5tbl4 Depth to Water after Sampling: __ 1.t <~
Sample Depth: __ /3 ' . Total Depth to Well: /4,05
Project and Task No.: fovc 0t thtsmiv / 1Feva -0 LY Well Diameter: __ 2 ’
Project Name: __ W ABSM Wiy i 1 Casing/Borehole Volume:
Date: % e 19 (Circle one)
Sampled By: S8 | ?c?ri?ingrl'Be;arehole Volumes:
Method of Purging: ?W% cherte [ L5 Total Casing/Borehole
Method of Sampling: Lewo FLew ‘F (Vi R L Volumes Removed:
OT\/\/‘ Time (g;::) c\:ll::T ng;’ ) PH Coszz‘z:ii:ity F (O"IIR‘Z Tl(l;Il',l'lldJ;ty {color, cﬁjeonr‘l,asr:zen, and
ML /w. ,(95( 4t ™S fudfem) sediment)
_ & &3 |odeo |50 rep (114 [63d O by | ~9 | 29.8  |wme cven | ceenn
Qo sves o |Fse |1 s [ obat  Hal] 7.y |t °
q, e 1w | woe [13ce 133 bz | 0. w7 [92:6| H.29 | v "
1 bo |on15 |1se |2250 [(3.2|\.31 | 0.43% 33| S.3% [ "
195 [ 092y | 1se |deeo | .9/ 6.3v | 6.4 8] g | "
A.€3 | vars | so |15 [\l (g | 3y Y3 HAF v
Lay | v1ze | v5e |useo [l | Loy | 8.6%D [8L0| 3.5 | "
097 2 Bupafs VSq — S Lo p | 60
£9%4 |— < fomp Lep PP CARE
Notes:

.5 L(rwS

oL PHLCL( B o e -

CAPACITY OF CASING VOLUME BETWEEN CASING AND HOLE
(GALLONS/LINEAR FOOT) (GALLONS/LINEAR FOOT)
(ASSUMING 40% POROSITY)
2"=0.16 2" CASING AND 6" HOLE - 0.52
4" = 0.65 2" CASING AND 8" HOLE - 0.98
6" =147 4" CASING AND 10" HOLE = 1.37

4" CASING AND 12" HOLE - 2.09




ANCHOR

QEA ==

WELL SAMPLING
AND/OR DEVELOPMENT RECORD

welliD: CM s - 2-

Initial Depth to Water: & . &= !

Sample ID:cMuy <2 651 Ubuplicate ID:
. &
Sample Depth: __ | 2

~ Depth to Water after Sampling: __ .

Total Depth toWell: __ | 5. 15
"

Project and Task No.: ?U\M"’F Thecm A ! tFeea2 -2 LY Well Diameter: __ 2

Method of Sampling: __ oW Flow

Project Name: __ G A55eM LR AEY- 1 Casing/Borehole Volume:
Date: _ % -lb .14 (Circle one)

Sampled By: 56 ?c(i:racing’{:frehole Volumes:
Method of Purging: _ ¥ A2 AT <

cethod of Purging ‘z / ?Sk Total Casing/Borehole

\?"WA%WC— Volumes Removed:

Time | Rate | Cum. | Temp | pH Specific ORP | Turbidity Remarks
oW (gpm) Vol. » (°C) Conductivity | (mV) (NTU) (color, odor, sheen, and
— Mt/ | 4gEn) M5/(gpicm) sediment)
g3 |40 | 1% PFEL o [bilo | 2300 |34 (] |etemr  mo owoks
7 € UG |50 |50 |19 |b.2y 3.3 b | 17.3 o
55 |uzo |10 |izeo |3y lig |2F00 1269|3394 | v, "

g6 | 1025 | 170 [ 2770 |i9.5 |(.3) | 22%3  |[Ba |3 .6 |, "
Cy.ws | V%o |0 |3eco | 114 |(so | 2-%1T 284|705 | “ !
% | M3¢ | 1o | 350 |34 |30 |2.129  [z¥e[q Ly | ¢
v.5% | W4o | o |Ysem 134 |3 |2.086 |23 259 |, "

N4y — 2;;#*53 ys g — "a-wlpe_m

Notes:

forst  PULGE VoLopé

1 [ el

T

CAPACITY OF CASING
(GALLONS/LINEAR FOOT)

2"=0.16
4" =0.65
6" =147

VOLUME BETWEEN CASING AND HOLE
" (GALLONS/LINEAR FOOT)
(ASSUMING 40% POROSITY)

2" CASING AND 6" HOLE - 0.52
2" CASING AND 8" HOLE - 0.98
4" CASING AND 10" HOLE = 1.37
4" CASING AND 12" HOLE - 2.09




ANCHOR WELL SAMPLING

[ 450 &= &g
QEA &= AND/OR DEVELOPMENT RECORD
WellID:  Gmw -3 Initial Depth to Water: [@_ ¢35
Sample ID:GAw -5-68 \e'Buplicate ID: "~ Depth to Water after Sampling: __ (U« [/
Sample Depth: __[| ! Total Depth to Well: (249
o it
Project and Task No.: [0t UF thtema f (Foo72 -0l LY Well Diameter: ___ <
Project Name: ___ 7€ 9 eve 1 Casing/Borehole Volume:
Date: ¥ ~ib -9 (Circle one)
i 3 Casing/Borehole Volumes:
Sampled By: 25 P / - (Circle one)
- : .w trm T? :
Method of Purging pe L Total Casing/Borehole
Method of Sampling: _(ow FLow) Iﬁtvmm Volumes Removed:
Ti Rate Cum. | Temp. pH Specific ORP | Turbidity Remarks
ime {gpm)y Vol.uc  (°C) Conductivity | (mV) (NTU) (color, odor, sheen, and
pmim | fgak) M < AuSlcm) sediment)
(218 | 150 P[0 (23 | (0.6l b “(y.5| 2.71 | Ceewm , M Oopx
12?0 | t5p | F5° || |boaz | 060t [TAF] [ 19 -
(/( (24

11115 [wso |ivoo |b-5 [ | 9,593 -5 L.y

/
[T ]

\r_wu\\ (e | 150 2750 | |65 |G1y | 0599 4ty | 2-04 | ©°
G | (af | xo 3000 [fg3 [L.26 | 058! p4.0 ) (95 | 40

i2M0 +— 84pAS5 S /s:’hmmff)

Notes:

Tt Puva€e  wumg 1 5 Lpﬂw(/_.

CAPACITY OF CASING VOLUME BETWEEN CASING AND HOLE
(GALLONS/LINEAR FOOT) (GALLONSILINEAR FOOT)
(ASSUMING 40% POROSITY)
2"=0.18 2" CASING AND 6" HOLE - 0.52
4" =0.65 2" CASING AND 8" HOLE - 0.98
6 =147 4" CASING AND 10" HOLE = 1.37

4" CASING AND 12" HOLE - 2.09




ANCHOR

QEA ==

WELL SAMPLING
AND/OR DEVELOPMENT RECORD

]

Well ID: __ cMiv—] Initial Depth to Water: ;. 4 ,
4 . [
Sample ID:cpmu -~ OS'(\“Dailplicate iD: _~ Depth to Water after Sampling: _ .7 3
/
Sample Depth: 9 ‘ z Total Depth to Well: lo
Project and Task No.: Pt °F thcemi / [Foq -1 1§  Well Diameter: 2 o
Project Name: _ WASS o Ly pprTiw 1 Casing/Borehole Volume:
Date: £ i 19 (Circle one)
. y9 3 Casing/Borehole Volumes:
Sampled By: . / py (Circle one)
ina: ¥ <
Method of Purging: Et\.“éﬂ\’vlﬂ: ki Total Casing/Borehole
Method of Sampling: _ \OW FlisL 1'9 EYW ST Volumes Removed:
l
Ti Rate Cum. | Temp. pH Specific ORP | Turbidity Remarks
ime | tgpmy | Vol C) Conductivity | (mV) | (NTU) (color, odor, sheen, and
DTw M‘[W\ (gal.) MS (#S7cm) sediment)
L4t [leto | 150  [Pvemrpe (4.7 5.%2 | 033¢ 20.3| 532 |0 v , € lem
ey | 005 | (50 | F50 199 | 5.8+ | 0.929 233 114.9 e
-2 |jeze |59 |isee | 200 [55Y | .35 0.1 | 9.7 e
- — — r 1
L3 llees | 15 | 2150| 2v-0|5.5b]| 6. 32N 5. % | HY49 W
Ce.€l | o330 [\ 50 |2eec |To.e |9.%2 0. 21F  [a4 |3.29 | 4
w2 | lo»r | 170 3350 20,0 |9-81 06,307 32| 2.6% | “ “
loqo \’5‘7- pAsS YSE T SAM p Lo
Notes:
Tothr pbde  Wheome b (zrevs
CAPACITY OF CASING VOLUME BETWEEN CASING AND HOLE
(GALLONS/LINEAR FOOT) (GALLONS/LINEAR FOOT)
(ASSUMING 40% POROSITY)
2°=0.16 2" CASING AND 6" HOLE - 0.52
4" =0.656 2" CASING AND 8" HOLE - 0.98
6" =1.47 4” CASING AND 10" HOLE = 1.37

4" CASING AND 12" HOLE - 2.09
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Daily Log

Anchor QEA, LLC

o ]
AN CHOR 720 Olive Way, Suite 1900
QEA &8 Seattle, WA 98101
Phone 206.287.9130 Fax 206.287.9131
PROJECTNAME: [,T ° [ #5Seve  burnre DATE: ¥ -2( ~(9
SITE ADDRESS: [per oF  Dheevad PERSONNEL: < S
f
WEATHER: WIND FROM:[ N | NE| E E|] S [SW] W [NW LIGHT | MEDIUM [ HEAVY
FoeTLM SUNNY OUDY-I° RAIN ? TEMPERATURE:|CF 5T (o °C
ovee- (,p{?—,( @1:' [[Circle appropri-ate units]
TIME COMMENTS
606/ LEEr Foe bjssec wiamw 7 (fuoa Serme )
& v oy SErt w/ NE .  BhAzte / ga g7
T Adrrded »w.am Lacarmw oW _OTNove  £iyc of G dw - -g

r Ao e | Serp Da:Fz\/rS /Low rToeE A7 Sty

-/h'-rmu()m tg‘nﬂ«cem Hy bl rrple  LocdTRine S

—_—ﬁfocm-vf—qﬂ Me 54‘('»49(,64_ h/I Agpecx S cheTMing Frzn vt of weld
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Appendix B
Well Survey




by: twisss

last edited: 10/02/19 3:25pm

0:\18500\18524\Drawings\18524 Survey Exhibit.dwg

MW-1

RIM=17.18

TOP PVC=16.72
ADJACENT GRADE=17.08

MW-2

RIM=19.73

TOP PVC=19.08
ADJACENT GRADE=16.40

MW—-4
@ RIM=20.48
TOP PVC=20.12
ADJACENT GRADE=20.44
MW-3
RIM=20.98 @
TOP PVC=20.34
ADJACENT GRADE=18.77
RIM GROUND
STA NORTHING EASTING TOP OF PIPE
ELEVATION ELEVATION
MW - 1 708571.34 1178735.23 17.18 16.72 17.08
MW - 2 708387.88 1178691.70 19.73 19.08 16.40
MW- 3 708146.04 1178951.51 20.98 20.34 18.77
MW -4 708281.23 1179363.61 20.48 20.12 20.44

MARINE VIEW DR.

3

NORTH
HORIZONTAL SCALE: 1”=100’
100 0 100 200
LEGEND

@ MONITORING WELL

SITE DATA

1602 MARINE VIEW DR, TACOMA WA 98422

TPN 5000350470

NOTES

1. EQUIPMENT USED: TOPCON QS ROBOTIC TOTAL
STATION AND TOPCON DIGITAL LEVEL.

2. THIS SURVEY WAS PERFORMED BY FIELD TRAVERSE
WITH THE FINAL RESULTS MEETING OR EXCEEDING
THE CURRENT TRAVERSE STANDARDS CONTAINED IN
W.A.C. 332-130-090. ALL MEASUREMENTS WERE
MADE WITH A TOPCON QS ROBOTIC STATION AND
TOPCON DIGITAL LEVEL IN ACCORDANCE WITH THE

EQUIPMENT MANUFACTURER'S SPECIFICATIONS.

3. FIELD WORK PERFORMED IN SEPTEMBER OF 2019
UNDER JOB NUMBER 18524.

4. THE PURPOSE OF THIS EXHIBIT IS TO ILLUSTRATE
ONLY THOSE LOCATIONS AND MEASUREMENTS AS
FIELD LOCATED BY SITTS & HILL IN SEPTEMBER
2019 SHOWN HEREON FOR MONITORING WELL
LOCATION AND ELEVATION.

VERTICAL DATUM

MLLW PER 2016 PORT OF TACOMA SURVEY CONTROL MONUMENT

"Y* AS SHOWN ON 2016 PORT OF CONTROL MAP
ELEVATION = 16.37
SEE HORIZONTAL DATUM STATEMENT FOR LOCATION

HORIZONTAL DATUM

WASHINGTON STATE PLANE COORDINATE SYSTEM,
SOUTH ZONE, NAD 83,2011

BASED ON 2016 PORT OF TACOMA SURVEY CONTROL
MAP

MONUMENT "Y” LOCATED IN CENTER OF NORTH
BOUND LANE OF TAYLOR WAY APPROX. 250" NORTH
OF INTX. WITH SR509

N=707135.55

E=1178450.55

MONUMENT #180 LOCATED AT THE INTERSECTION OF
LINCOLN AVE. AND TAYLOR WAY

N=712518.80

E=1172704.20

REVISIONS

APPROVALS

PREPARED BY

PREPARED FOR

WASSER WINTER
— | MONITORING WELL SURVEY

STT
DMS
10-02-2019

DESIGNED
DRAWN
CHECKED
DATE

(2]
g B
0 ™
33
<'ﬂ'
= S
< @
= &
o =
o %
< <
= W

~
£
o
Q
]
S
o
o
£
=2
c
)
=
=
1
(2]
k=
@
3
é
-3
s
£
=

SITTS & HILL
ENGINEERS, INC.

CIVIL = STRUCTURAL = SURVEYING
I

4815 CENTER STREET
PHONE: (253) 474-9449

ANCHOR QEA, LLC

1119 PACIFIC AVENUE, SUITE 1600
TACOMA, WA 98402

SURVEY EXHIBIT

I SHEET TITLE

SHEE

OF 1

PROJECT NO.

18524

—
4
o

AS NOTED

SCALE



AutoCAD SHX Text
0

AutoCAD SHX Text
100

AutoCAD SHX Text
100

AutoCAD SHX Text
200

AutoCAD SHX Text
HORIZONTAL SCALE: 1"=100'

AutoCAD SHX Text
NORTH

AutoCAD SHX Text
MONITORING WELL

AutoCAD SHX Text
WASHINGTON STATE PLANE COORDINATE SYSTEM, SOUTH ZONE, NAD 83/2011 BASED ON 2016 PORT OF TACOMA SURVEY CONTROL MAP MONUMENT "Y" LOCATED IN CENTER OF NORTH BOUND LANE OF TAYLOR WAY APPROX. 250' NORTH OF INTX. WITH SR509 N=707135.55 E=1178450.55 MONUMENT #180 LOCATED AT THE INTERSECTION OF LINCOLN AVE. AND TAYLOR WAY N=712318.80 E=1172704.20

AutoCAD SHX Text
MLLW PER 2016 PORT OF TACOMA SURVEY CONTROL MONUMENT "Y" AS SHOWN ON 2016 PORT OF CONTROL MAP  ELEVATION = 16.37 SEE HORIZONTAL DATUM STATEMENT FOR LOCATION

AutoCAD SHX Text
1. EQUIPMENT USED: TOPCON QS ROBOTIC TOTAL EQUIPMENT USED: TOPCON QS ROBOTIC TOTAL STATION AND TOPCON DIGITAL LEVEL. 2. THIS SURVEY WAS PERFORMED BY FIELD TRAVERSE THIS SURVEY WAS PERFORMED BY FIELD TRAVERSE WITH THE FINAL RESULTS MEETING OR EXCEEDING THE CURRENT TRAVERSE STANDARDS CONTAINED IN W.A.C. 332-130-090.  ALL MEASUREMENTS WERE MADE WITH A TOPCON QS ROBOTIC STATION AND TOPCON DIGITAL LEVEL IN ACCORDANCE WITH THE EQUIPMENT MANUFACTURER'S SPECIFICATIONS. 3. FIELD WORK PERFORMED IN SEPTEMBER OF 2019 FIELD WORK PERFORMED IN SEPTEMBER OF 2019 UNDER JOB NUMBER 18524. 4. THE PURPOSE OF THIS EXHIBIT IS TO ILLUSTRATE THE PURPOSE OF THIS EXHIBIT IS TO ILLUSTRATE ONLY THOSE LOCATIONS AND MEASUREMENTS AS FIELD LOCATED BY SITTS & HILL IN SEPTEMBER 2019 SHOWN HEREON FOR MONITORING WELL LOCATION AND ELEVATION. 

AutoCAD SHX Text
1602 MARINE VIEW DR, TACOMA WA 98422  TPN 5000350470

AutoCAD SHX Text
CHECKED

AutoCAD SHX Text
DRAWN

AutoCAD SHX Text
DESIGNED

AutoCAD SHX Text
SCALE

AutoCAD SHX Text
DATE

AutoCAD SHX Text
SHEET TITLE

AutoCAD SHX Text
PROJECT

AutoCAD SHX Text
SHEET NO.

AutoCAD SHX Text
PROJECT NO.

AutoCAD SHX Text
PREPARED FOR

AutoCAD SHX Text
SEAL

AutoCAD SHX Text
PREPARED BY

AutoCAD SHX Text
APPROVALS

AutoCAD SHX Text
REVISIONS

AutoCAD SHX Text
18524

AutoCAD SHX Text
MONITORING WELL SURVEY

AutoCAD SHX Text
WASSER WINTER

AutoCAD SHX Text
TACOMA, WA 98402

AutoCAD SHX Text
1119 PACIFIC AVENUE, SUITE 1600

AutoCAD SHX Text
ANCHOR QEA, LLC

AutoCAD SHX Text
AS NOTED

AutoCAD SHX Text
10-02-2019

AutoCAD SHX Text
DMS

AutoCAD SHX Text
STT

AutoCAD SHX Text
--

AutoCAD SHX Text
SURVEY EXHIBIT

AutoCAD SHX Text
1 OF 1

AutoCAD SHX Text
PRELIMINARY

AutoCAD SHX Text
D

AutoCAD SHX Text
D

AutoCAD SHX Text
I

AutoCAD SHX Text
E

AutoCAD SHX Text
F

AutoCAD SHX Text
S

AutoCAD SHX Text
S

AutoCAD SHX Text
E

AutoCAD SHX Text
S

AutoCAD SHX Text
O

AutoCAD SHX Text
I

AutoCAD SHX Text
L

AutoCAD SHX Text
A

AutoCAD SHX Text
N

AutoCAD SHX Text
I

AutoCAD SHX Text
G

AutoCAD SHX Text
E

AutoCAD SHX Text
R

AutoCAD SHX Text
L

AutoCAD SHX Text
T

AutoCAD SHX Text
N

AutoCAD SHX Text
A

AutoCAD SHX Text
R

AutoCAD SHX Text
E

AutoCAD SHX Text
A

AutoCAD SHX Text
T

AutoCAD SHX Text
S

AutoCAD SHX Text
P

AutoCAD SHX Text
O

AutoCAD SHX Text
R

AutoCAD SHX Text
E

AutoCAD SHX Text
T

AutoCAD SHX Text
F

AutoCAD SHX Text
O

AutoCAD SHX Text
W

AutoCAD SHX Text
H

AutoCAD SHX Text
S

AutoCAD SHX Text
A

AutoCAD SHX Text
N

AutoCAD SHX Text
E

AutoCAD SHX Text
U

AutoCAD SHX Text
S

AutoCAD SHX Text
V

AutoCAD SHX Text
R

AutoCAD SHX Text
N

AutoCAD SHX Text
R

AutoCAD SHX Text
O

AutoCAD SHX Text
Y

AutoCAD SHX Text
T

AutoCAD SHX Text
G

AutoCAD SHX Text
O

AutoCAD SHX Text
A.

AutoCAD SHX Text
L

AutoCAD SHX Text
44639

AutoCAD SHX Text
C

AutoCAD SHX Text
I

AutoCAD SHX Text
M

AutoCAD SHX Text
V

AutoCAD SHX Text
L

AutoCAD SHX Text
I

AutoCAD SHX Text
M

AutoCAD SHX Text
C

AutoCAD SHX Text
E

AutoCAD SHX Text
H

AutoCAD SHX Text
A

AutoCAD SHX Text
E

AutoCAD SHX Text
Y

AutoCAD SHX Text
L


Appendix C
Laboratory Data Reports




Appendix D
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LABORATORY DATA CONSULTANTS, INC.

1 2701 Loker Ave. West, Suite 220, Carlsbad, CA 92010 Bus: 760-827-1100 Fax: 760-827-1099
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Anchor QEA, LLC September 25, 2019
720 Olive Way, Suite 1900

Seattle, WA 98101

ATTN: Ms. Delaney Peterson

dpeterson@anchorgea.com

SUBJECT: Tacoma Harbor, Wasser and Winters, Data Validation
Dear Ms. Peterson,

Enclosed is the final validation report for the fraction listed below. This SDG was received on August
28, 2019. Attachment 1 is a summary of the samples that were reviewed for analysis.

LDC Project #45832:

SDG # Fraction
19H0241 Dissolved Arsenic

The data validation was performed under Stage 2B guidelines. The analyses were validated using
the following documents, as applicable to each method:

° USEPA National Functional Guidelines for Inorganic Superfund Methods Data Review;
January 2017

Please feel free to contact us if you have any questions.
Sincerely,
Christina Rink

crink@lab-data.com
Project Manager/Senior Chemist

L:\Anchor\Port of Tacoma\W asser Winter\4d5832COV.wpd ADV
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247 pages-ADV Attachment 1

EDD  Stage 2B LDC #45832 (Anchor Environmental-Seattle WA / Port of Tacoma, Wasser and Winters)

(3) Diss.

DATE DATE As

LDC SDG# REC'D DUE (200.8)
Matrix: Water/Sediment WI|S|IW|S|IW|S|IW|[SIW[S[W|[S|W|S|W|S|W]|S|W W|S|W|S|W|S|W|[S[W[S|[W

A 19H0241 08/28/19(09/19/19 | 5 | 0
[Motal T/CR 5|o0lojofo]JofojJOoOfOo]JOfO]J]OfO]J]O|JO]O]J]O]O]|O oOJ]OoOfOo]J]O|[O]J]O]J]O]J]O]JO]|]O]|O

Shaded cells indicate Stage 4 validation (all other cells are Stage 2B validation). These sample counts do not include MS, MSD, or DUP's.
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LDC Report# 45832A4a

Laboratory Data Consultants, Inc.
Data Validation Report

Project/Site Name: Port of Tacoma, Wasser and Winters
LDC Report Date: September 4, 2019

Parameters: Dissolved Arsenic

Validation Level: Stage 2B

Laboratory: Analytical Resources, Inc.

Sample Delivery Group (SDG): 19H0241

Laboratory Sample Collection
Sample Identification Identification Matrix Date
CMW-4-081619 19H0241-01 Water 08/16/19
CMW400-081619 19H0241-02 Water 08/16/19
CMW-1-081619 19H0241-03 Water 08/16/19
CMW-2-081619 19H0241-04 Water 08/16/19
CMW-3-081619 19H0241-05 Water 08/16/19

VALOGIN\ANCHORVPORT OF TACOMA\WWASSER WINTER\5832A4A_AN3.DOC



Introduction

This Data Validation Report (DVR) presents data validation findings and results for the
associated samples listed on the cover page. Data validation was performed in
accordance with a modified- outline of the USEPA National Functional Guidelines (NFG)
for Inorganic Superfund Methods Data Review (January 2017). Where specific guidance
was not awvailable, the data has been evaluated in a conservative manner consistent

with industry standards using professional experience.
The analyses were performed by the following method:
Dissolved Arsenic by Environmental Protection Agency (EPA) Method 200.8

All sample results were subjected to Stage 2B data validation, which comprises an
evaluation of quality control (QC) summary results.

The following are definitions of the data qualifiers utilized during data validation:

J (Estimated): The compound or analyte was analyzed for and positively identified
by the laboratory; however the reported concentration is estimated due to non-
conformances discovered during data validation.

U (Non-detected): The compound or analyte was analyzed for and positively
identified by the laboratory; however the compound or analyte should be
considered non-detected at the reported concentration due to the presence of
contaminants detected in the associated blank(s).

UJ (Non-detected estimated): The compound or analyte was reported as not
detected by the laboratory; however the reported quantitation/detection limit is
estimated due to non-conformances discovered during data validation.

R (Rejected): The sample results were rejected due to gross non-conformances
discovered during data validation. Data qualified as rejected is not usable.

NA (Not Applicable): The non-conformance discovered during data validation
demonstrates a high bias, while the affected compound or analyte in the
associated sample(s) was reported as not detected by the laboratory and did not
warrant the qualification of the data.

A qualification summary table is provided at the end of this report if data has been
qualified. Flags are classified as P (protocol) or A (advisory) to indicate whether the flag
is due to a laboratory deviation from a specified protocol or is of technical advisory

nature.

VALOGINVANCHORVPORT OF TACOMA\WASSER WINTER45832A4A_AN3.DOC



I. Sample Receipt and Technical Holding Times
All samples were received in good condition.
All technical holding time requirements were met.

Il. ICPMS Tune

The mass calibration was within 0.1 AMU and the percent relative standard deviation
(%RSD) was less than or equal to 5%.

lll. Instrument Calibration
Initial and continuing calibrations were performed as required by the method.

The initial calibration verification (ICV) and continuing calibration verification (CCV)
standards were within QC limits.

IV. ICP Interference Check Sample Analysis

The frequency of interference check sample (ICS) analysis was met. All criteria were
within QC limits. '

V. Laboratory Blanks

Laboratory blanks were analyzed as required by the method. No contaminants were
found in the laboratory blanks.

VI. Field Blanks

No field blanks were identified in this SDG.

VII. Matrix Spike/Matrix Spike Duplicates

The laboratory has indicated that there were no matrix spike (MS) and matrix spike
duplicate (MSD) analyses specified for the samples in this SDG, and therefore matrix
spike and matrix spike duplicate analyses were not performed for this SDG.

VIIl. Duplicate Sample Analysis

The laboratory has indicated that there were no duplicate (DUP) analyses specified for
the samples in this SDG, and therefore duplicate analyses were not performed for this
SDG.

IX. Serial Dilution

Serial dilution was not performed for this SDG.

VALOGIN\ANCHOR\PORT OF TACOMA\WASSER WINTERW5832A4A_AN3.DOC



X. Laboratory Control Samples

Laboratory control samples (LCS) were analyzed as required by the method. Percent
recoveries (%R) were within QC limits.

XIl. Field Duplicates

Samples CMW-4-081619 and CMW400-081619 were identified as field duplicates. No
results were detected in any of the samples with the following exceptions:

Concentration (ug/L)

A nalyte CMW-4-081619 CMWwW400-081619 RPD

Arsenic 3.22 4.38 31

XIl. Internal Standards (ICP-MS)

Internal standards were not reviewed for Stage 2B validation.
XIlI. Sample Result Verification

Raw data were not reviewed for Stage 2B validation.

XIV. Overall Assessment of Data

The analysis was conducted within all specifications of the method. No results were
rejected in this SDG.

VALOGINVANCHOR\PORT OF TACOMAVWWASSER WINTERW5832A4A_AN3.DOC



Port of Tacoma, Wasser and Winters
Dissolved Arsenic - Data Qualification Summary - SDG 19H0241

No Sample Data Qualified in this SDG

Port of Tacoma, Wasser and Winters
Dissolved Arsenic - Laboratory Blank Data Qualification Summary - SDG 19H0241

No Sample Data Qualified in this SDG

VALOGINVANCHOR\PORT OF TACOMA\WASSER WINTER45832A4A_AN3.DOC



LDC #:__45832A4a VALIDATION COMPLETENESS WORKSHEET Date: §/30 /19
1L of {

SDG #:__19H0241 Stage 2B Page: 1 of {

Laboratory: Analytical Resources, Inc. Reviewer:
2nd Reviewer:

METHOD: Dissolved Arsenic (EPA Method 200.8)

The samples listed >elow were reviewed for each of the following validation areas. Validation findings are noted in attached
validation findings werksheets.

Validation Area Comments

. Sample receipt/ Technical holding times

1. ICP/MS Tune

lll. | Instrument Calilbration

IV. | ICP Interference Check Sample (ICS) Analysis

V. Laboratory Blan ks

VI. | Field Bianks

C.S

VII. | Matrix Spike/Ma trix Spike Duplicates

VIII. | Duplicate sampl € analysis

IX. | Serial Dilution

LCS
(1,2)

A

X. Laboratory control samples

Xi. | Field Duplicates

XII. | Internal Standard (ICP-MS)

Xlil. | Sample Result \Verification
L XI\V/_| Qverall Assessnnent of Data

xztgﬁza<a>%x>§

Note: A = Acceptable ND = No compounds detected D = Duplicate SB=Source blank
N = Not provideel/applicable R = Rinsate TB = Trip blank OTHER:
SW = See worksheet FB = Field blank EB = Equipment blank
Client ID Lab ID Matrix Date
1 CMW-4-081619 19H0241-01 Water 08/16/19
2 CMW400-081619 19H0241-02 Water 08/16/19
3 CMW-1-081619 19H0241-03 Water 08/16/19
4 CMW-2-081619 19H0241-04 Water 08/16/19
5 CMW-3-081619 19H0241-05 Water 08/16/19
6
7
8
9
10
11
12
13
Notes:

L:\Anchor\Port of Taacoma\Wasser Winter\d5832A4aW .wpd 1



LDC#:_45832A4a VALIDATION FINDINGS WORKSHEET Page:_1_ of 1__
Field Duplicates Reviewer:_ATL___

2nd Reviewer: é}ﬁ

METHOD: Metals (EPA Method 6010/6020/7000/200.7/200.8)

Concentration (ug/L)

RPD
Analyte 1 2

Arsenic 3.22 4.38 31

V:\FIELD DUPLICATES\Field Duplicates\FD_inorganic\2019\45832A4a.wpd



EDD POPULATION COMPLETENESS WORKSHEET

o 514

Anchor Page: 1 of 1
2™ Reviewfr:
T N\
The LDC job number listed .above was entered by .
Entered from Body or Summary
EDD Process Y/N Initial Comments/Action

EDD Completeness

- 10% or 100% wverification of EDD?

R 2

EDD Preparation/Entry

Ia. | - All methods present? q

Ib. | - All samples present/match report? \)\

Ic. - All reported analytes present? U ay
Id.

- QC Level applied?
(EPAStage2B or EPAStage4)

- Laboratory EMPC qualified results qualified
(J with reason code 23)?

111 Reasonableness Checks - A
N \
. . P
Illa. | - Do all qualified ND results have ND qualifier (e.g. UJ)?
. . —"
IIIb. | - Do all qualified detect results have detect qualifier (e.g. J)?
Illc. | - If reason codes are used, do all qualified results have reason | ="
code field populated, and vice versa?
IIId. | - Do blank concentrations in report match EDD, where data -
was qualified due to blank?
Ille. | - Is the detect flag set to “N” for all “U” qualified blank
results? ——"
IIIf. { - Were there multiple results due to dilutions/reanalysis? If so,{ /
were results qualified appropriately? s
Ilg. | -Are all results marked reportable “Yes” unless rejected for
overall assessment in the data validation report? /
IITh. | -Are there any lab “R” qualified data? / Are the entry columns .,/
blank for these results? —
Illi. | -Are there any discrepancies between the data packet and the
EDD?
Notes: *see discrepancy sheet

EDD Populatoin Checklist-Anchor (word).docx
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