HARTCROWSER

October 23, 2019

Darius Thompson

City of Tacoma

Public Works Department, Engineering Division
747 Market Street, Room 420

Tacoma, WA 98402-3769

Re: Groundwater Monitoring Results, April 2019
Thea Foss Waterway Esplanade, Thea Foss Upland
Tacoma, Washington
17646-03

Dear Mr. Thompson:

This letter transmits the results of the April 2019 groundwater monitoring event conducted for the
above-referenced site (Figure 1). The sampling was performed in accordance with our proposal dated
December 4, 2018, and involved collecting and analyzing groundwater samples from the following
monitoring wells (Figure 2):

MW-2
MW-5
P3-MW-01R
P3-MW-02
P3-MW-03
Landau Well

Samples were collected using low-flow techniques and were analyzed for dissolved arsenic, copper,
lead, nickel, and zinc by the City of Tacoma Environmental Services Laboratory using Method 6020B. All
wells were sampled within about 2.5 hours of low tide in the adjacent Thea Foss Waterway, which
occurred at 2:32 PM.

Table 1 presents the static water levels measured in each well. Hart Crowser’s field groundwater
sampling data forms are included as Attachment 1. The laboratory report, along with our data quality
review, is included as Attachment 2.

Table 2 summarizes the results of the chemical analyses and compares them to groundwater- and
surface water-based cleanup levels. Samples from P3-MW-03 and the Landau Well exceeded the
Model Toxics Control Act (MTCA) Method A cleanup level for groundwater for arsenic of 5 pg/L.
Well P3-MW-03 also slightly exceeded the state’s surface water standards for protection of human
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health for arsenic of 10 pg/L. All wells exceeded the MTCA Method B cancer groundwater cleanup level
of 0.098 ug/L (however, it should be noted that this level is significantly lower than concentrations
representative of background arsenic concentrations in groundwater in Washington as reflected by the
MTCA Method A groundwater cleanup level of 5 pg/L).

We trust that this report meets your needs. Please contact me with any questions or if you would like to
discuss further.

Sincerely,

HART CROWSER, INC.

TN/

MARK DAGEL, LHG
Senior Associate Hydrogeologist
Mark.dagel@hartcrowser.com

Attachments:

Figure 1 — Vicinity Map

Figure 2 — Well Locations

Table 1 — Water-Level Measurements

Table 2 — Analytical Results

Attachment 1 — Groundwater Sampling Field Forms
Attachment 2 — Data Quality Review & Laboratory Data Report
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Table 1 - Water-Level Measurements

Depth to Water

Well Time (feet)
MW-2 2:30 PM 11.81
MW-5 11:58 AM 9.46
P3-MW-01R 12:31 PM 8.55
P3-MW-02 2:55 PM 5.43
P3-MW-03 1:45 PM 8.73
Landau Well 3:40 PM 12.03
Notes:

Measurements taken on 4/9/19

Depth to water measured from top of PVC well casings.




Table 2 - Analytical Results

Monitoring Well

Regulatory Levels

Groundwater Cleanup Levels
Chapter 173-340 WAC

Surface Water Standards for
Marine Waters
Chapter 173-201A WAC

Method B, Aquatic Life, Human
Dissolved Metals MW-2 MW-5 P3-MW-01R | P3-MW-02 [ P3-MW-03 | Landau Well Method A Cancer Chronic Health
Arsenic 1.23 1.03 1.58 2.52 10.8 5.73 5 (a) 0.098 36 10
Copper 0318 T 2.41 3.09 0249 T| 4.97 0.529 - - 3.1 -
Lead 0.5 U 0.5 U| 0.0061 Ul 0169 T 0.5 U| 0.0061 U 15 - 8.1 -
Nickel 0.965 0.845 1.11 0411 T 1.53 2.83 - - 8.2 190
Zinc 17.6 3.25 2.77 1.85 2.07 2.41 - - 81 2900
Notes:

Analyses performed by City of Tacoma Environmental Services Laboratory using Method 6020B.

U = Not detected at detection limit indicated.

T = Value is between the MDL and RL.

Samples collected on 4/9/2019.

Monitoring well values represent dissolved metals concentrations (laboratory filtered).

All concentrations in ug/L.

Bolded values indicate concentration exceeds Method A groundwater cleanup level.

Italicized values idicate concentration exceeds Method B groundwater cleanup level.

Shaded values indicate concentration exceeds surface water standard.

(a) Arsenic cleanup level based on background groundwater concentrations for state of Washington.
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HARTCROWSER Groundwater Sampling Data - Well 1.D. WW-5~

WELL LOCATION DESC. (for new wells)

(e.g., 20' NW of E corner of building A)

PROJECT 025 E-¥enmd e Toecortrea,

JOB NO. |F6U6-0%

PROJECT MANAGER m@d

FELDREPS Woiism- & "f—xvpri Tae

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

WELL DEPTH

CASING VOLUME IN GALLONS

DEPTH TO SEDIMENT (DTS) IN FEET

Al 200

DEPTH TO WATER (DTW) IN FEET

116

(DTS - DTW) L\ -:{,L\

DATE/TIME SAMPLED L‘Iqt [q (Kp ‘l{ﬁ

TIDALLY INFLUENCED  YES _ )" NO
wetL DEPTHINFEET 30, DO?

SCREENED INTERVAL IN FEET \

030"

1.4\

4" diam = x .653 gal/ft]

1

[2” diam = x .163 gal/ft

PURGE VOLUME IN GALLONS
ACTUAL PURGE IN GALLONS

No. of Diss.

Time | Puges | oH | in-C | nsthloh| in e | Tubidty | in AU | o sheen. aceumuisted sisand

WEx 05 (993 [ [wpr 28[94 [10AD | (e, RO, NS

053 |V [6.00 IS 100b 503 [35 1 [40.6 [Clet N0, 1S

Wk [ L 6 [aS hooF [U.0 (a3 [FLT | Cleer, NO, NS

Wee (LS 6. [ 6 1R (3.1 [\IF[6QF czcamwo,f&s

sample: “‘6‘6
Comments: PM\—“D @ Lé)t kE.ff
Pumping Rate | Depth of Boils dry? Yes No z
Method in GPM Equip.lin Feet At no. of casing volumes
Purge é()b W 0, > \ 6\ Purge Water Disposal Method/Volume
sampe |4V, W\”\ £l 0. [\6 el A A A B e
@ Sampling Data
# of Total number of Bottles \

Bottle Type Containers | Analyses, Preserv. Filter

?6 \ M&L\é ‘\) Duplicate Sample 1.D.
Field Blank 1.D.
Rinseate Sample I.D.

@ Field Equipment Type/Brand/Serial No./Material Units 7
Pump Type/Tubing Type 4\)\)%@ éé /PC Temp/pH/E.C. meter \{!61 ?Vb %S
Bailer Type - Water Level Probe 66\:\ ‘(‘V‘%{i_

Filter Type - Other

@Well Conditions OK IK‘ Not OK [:I Explain

4omgle TH:

J\Docs orms\FieI & Lab\Groundwater Sampling Data Form.doc
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HARTCROWSER Groundwater Sampling Data - Well I.D. Y200 &

WELL LOCATION DESC. (for new wells)

{e.g., 20’ NW of E corner of building A)

X4 QW DATE/TIME SAMPLED

4119 e 13

PROJECT  yosr U ieruo
JOB NO. \Fs U6-08
PROJECT MANAGER

TIDALLY INFLUENCED YES &‘ NO

WELL DEPTH IN FEET \0,

FIELDREPS Y)BSL{ ST XSy \‘,a..nn

SCREENED INTERVAL INFEET 4 —10 7
o

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

WELL DEPTH O ,? 2

CASING VOLUME IN GALLONs (), 5%

16.93

DEPTH TO SEDIMENT (DTS) IN FEET

[2" diam = x .163 gal/ft 4” diam = x .653 galift]

DEPTH TO WATER (DTW) IN FEET A4 55 ' PURGE VOLUME IN GALLONS ,
(DTS - DTW) 9\73‘6‘ ACTUAL PURGE INGALLONS '\!
No. of Diss. . .
rime | purges | ot | G | mABbn| in RgIL| ity | | o Sheen secumused sivsand
1326 [0\ [6.5% (130 [FTF 15U3 | LT |6l | Cleaer \D, NS
\RF (0.1 6. M6 0L [573\ [-1.6 [35%2] | Llestm 1O, N0S
1239 (0.3 6551109 [F0Y £.0% [-,6_[24¥FH e, N0, NS
1235 (0.3 [6.5B1\2.F [F06 [5,00 [~3.0 pUUM Ue=er YO NS
sample: "9.5\ [
Comments:
Method E]u(gnlgll\;l]g rete g:slt;?é Feet Boils:tr:;: of casi::iolumes N g ‘
Purge 6L)b W O\ \0 Purge Water Disposal Method{Volume
Sample LA\ W Ly WV\ NN\ 5l t;ﬁ'\Q_,,-
@ Sampling Data
# of Total number of Botties \
Bottle Type Containers | Analyses Preserv. Filter
| \% N

Duplicate Sample 1.D.

Field Blank 1.D.

Rinseate Sample 1.D.

@ Field Equipment

Pump Type/Tubing Type @M{L

—

Bailer Type

Type/Brand/Serial No./Material Units

4T Trp D55

2linat

Temp/pH/E.C. meter

Water Level Probe

e

Filter Type

Other

@ Well Conditions

J\Docs\Forms\Field & Lab\Groundwater Sampling Data Form.doc
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HARTCROWSER Groundwater Sampling Data - Well 1.D. Y3 ~H\0(3

WELL LOCATION DESC. (for new wells)
(e.g., 20’ NW of E corner of building A)

proJECT TS LW etex ey ééﬂQm%Z%IME savpLen M | QI (F@\2as
JOB NO. \FoWE- G3 < TIDALLY INFLUENCED  YEs _ X]  NO

PROJECT MANAGER wetLpeptHINFEeT |0 FY
s - i ‘ ?
FIELD REPS b&j}}(@ A [ Sy SCREENED INTERVALINFEET 4 ~\0
L] -

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

\
wewoertd \OoAY, o CASING VOLUME INGALLONS (), 2 F
i

DEPTH TO SEDIMENT (0TS) IN FEET  \O ﬂ'\’\ [2"diam =x .163 galfft 4" diam = x .653 gal/ft]
DEPTH TO WATER (0Tw) INFEET & T}V PURGE VOLUME IN GALLONS
ots-o™w) &, 0O\ | ACTUAL PURGE IN GALLONS \

No. of Diss.

Gallons Temp Conduct | Oxygen ORP Comments: quality, recovery, color, odor,

Time Purged pH in °C irxﬁﬂM in M\ | Turbidity | in W\) sheen, accumulated silt/sand

9L 101 16361\ 6 (T 0.6 [-1.9 (1153 Clear DO, RS
\24YL 0.2 165D | RS [F20 |0MS (-2, T |79 3 [ cles ) WO, NS
05103 e [P [0aT150 0] Cledr WO,
sample: \,7,," N

Comments:
Pumping Rate | Depth of Boils dry? Yes No 4‘ g;
Method in GPM Equip. in Feet At no. of casin
. g volumes
Purge 6Ub i ‘,P D : “a‘ q : urge Water Disposal Method/Volume -
Sample Vi b W M N 6‘
@ Sampling Data
# of Total number of Bottles \
Battie Type Containers | Analyses Preserv. Filter
\ M':dﬁ ‘\) \\) Duplicate Sample 1.D.
Field Blank I.D.
Rinseate Sample 1.D.
@ Field Equipment Type/Brand/Serial No./Material Units
Pump Type/Tubing Type 4(/\{) RW\? és ’ ?E Temp/pH/E.C. meter YKJY PT‘D %5
Bailer Type Water Level Probe 4/)(3\ i f\%*—
Filter Type = Other

@Well Conditions oK M Notok [ | Explain

§:\Docs\Forms\Field & Lab\Groundwater Sampling Data Form.doc
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HARTCROWSER Groundwater Sampling Data - Well 1.D. WWo—<

WELL LOCATION DESC. (for new wells)
(e.g., 20' NW tE corner of building A)

PROJECT Y O55 DATE/TIME SAMPLED L\/ (¢ &\50
soeno.  FEUL-DD TIDALLY INFLUENCED  YES NO

PROJECT MANAGER b&%\ WELLDEPTHINFEET 35, 9% "

FIELD REPS % ({,‘r\{—éﬁf\a{& “ C4 SQREENED INTERVAL IN FEET \s -8t 7

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

\ \,\
WELL DEPTH 16’» ‘Tg CASING VOLUME IN GALLONS (;\ -%O
DEPTH TO SEDIMENT (DTS) IN FEET &6- 9? | [2" diam = x .163 gal/ft 4" diam = x .653 galfft]
v
DEPTH TO WATER (DTW) IN FEET n ,‘%l PURGE VOLUME IN GALLONS
TY
(DTS - DTW) \ \{ .\ “ \ ACTUAL PURGE IN GALLONS ’R, ‘é\
No. of Diss.
Gallons Temp Conduct | Oxygen ORP Comments: quality, recovery, color, odor,
Time Purged in °C in9lcM. in _Mg_u, Turbidity | in M\} sheen, accumulated silt/sand

Wy 0.\

\M30[0. 3
U 03
Y| o
sample:"{\'{w 9\‘9\

50135 [\355 [0.49 [1bbrL 2T .3 Jruv‘d\& NS, orepmic o
49 1131 1526 [0.43 N5\ [3anl [<lightly Y Nﬁﬁw
VA1 1510 (0,55 N3 65 <hgntls PGS, smwfg&%
UT](2,3 [ (6D |0M[ 95V Xirstd, NS, owrantc 4

égﬁg%

65
6.
6
6.

Comments:
Pumping Rate | Depth of Boils dry? Yes No Z\
Method inGPM Equip. in Feet At no. of casing volumes
Riige 4‘)\)?()0‘? O 2 l \ 9 Purge Water Disposal Method/Volume
Sample ' b e Qv o0\ %\
@ Sampling Data
# of Total number of Bottles \
Bottle Type Containers | Analyses Preserv. Filter
\ M : \ S p \\) Duplicate Sample 1.D.
Field Blank 1.D.
Rinseate Sample L.D.
@ Field Equipment Type/Brand/Serial No./Material Units
Pump Type/Tubing Type % ZDO\V) ?(J/le ( Temp/pH/E.C. meter QS‘% LDSS
Baller Type Water Level Probe INST
" Filter Type . Other

@Well Conditions oK @ Not OK D Explain

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



HARTCROWSER Groundwater Sampling Data - Well 1.D.Y3-M.u).

WELL LOCATION DESC. (for new wells)

(e.g., 20’ NW of E comn

PROJECT
JOB NO.

(ST‘Q&% Fie wd\

\:(,é% 3 —

er of builging A)
D\%Y%QKTEITIME SAMPLED

W/L?@Mﬁ'zr
M, o

TIDALLY INFLUENCED YES

PROJECT MANAGER L2 %R\
FIELDREPS \ X3% (@ *(’Z)M\\

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

WELL DEPTH IN FEET iy ,n3'

SCREENED INTERVAL IN FEET 7

WELL DEPTH L
v

DEPTH TO SEDIMENT (DTS) INFEET |\ JAD

DEPTH TO WATER (DTW) IN FEET 4~ W3

et

-

CASING VOLUME IN GALLONS ‘, D \‘\;é?

[2” diam = x .163 gal/ft 4" diam = x .653 gal/fi]

PURGE VOLUME IN GALLONS

(DTS - DTW) ACTUAL PURGE IN GALLONS D ,{

e | S | | T | ] Y| | W) | g

M0\ 6.8 (1L [3¥8€[05% (IO [3F,3 | dhoan, 10, NS, oraslucas®™

\(Hﬂ Ov )- 633 lel %‘6%-3 O."ts Qétﬂ w,“S dwi'&e NS»;OWFM&.CCD&Y

\UsU 0.3 [64F (1LY [ 390210. 3% 8D |51 L duu-"%e- NS'C’M%‘
r—

sample: | l \)\‘3’5

0.1

Comments:

Pumping Rate | Depth of

Boils dry? Yes No 2&

Method in GPM Equip. in Feet At no. of casing volumes
; : U 8
Puge |5 U\O ?U‘f“’\? 0. (a-' \G Purge Water Disposal Method/Volume
Sample A vi wt )ﬁ'\/{“\ 20 %i \‘_\L
@ Sampling Data
# of Total number of Bottles \

Bottle Type Containers | Analyses Preserv. Filter

\t L | Met=\s NN

Duplicate Sample 1.D.

Field Blank I.D.

Rinseate Sampie 1.D.

@ Field Equipment

Pump Type/Tubing Type 66 /D L)\>~?W\§‘> ‘ Pe

Bailer Type

Filter Type

Type/Brand/Serial No./Material Units

—

s

Other

@ Well Conditions

J\Docs\Forms\Field & Lab\Groundwater Sampling Data Form.doc
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HARTCROWSER Groundwater Sampling Data - Well I.D. ) andeu W\

WELL LOCATION DESC. (for new wells)
(e.g., 20' NW of E corner of buifding A)

PROJECT ?od,(, \,{)‘&&W 6‘,‘? cf‘f'@‘g‘FFEITIME SAMPLED L”CH L9 @ \‘:‘:ka O
wosno. \FEUL-0 TIDALLY INFLUENCED ~ YEs X] _ NO
PROJECT MANAGER \imep€.} WELL DEPTH IN FEET 20.0%
FIELDREPS Y2 €5 *‘é\f{{\\g}% . SCREENED INTERVAL INFEET _C

L 4

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

WELL DEPTH %D D ‘é» CASING VOLUME IN GALLONS ; - 9/ 5

DEPTH TO SEDIMENT (DTS) IN FEET % 0 B\ [2” diam = x .163 gal/ft 4" diam = x .653 galfft]
DEPTH TO WATER (DTW) IN FEET 'A\_‘ bs PURGE VOLUME IN GALLONS
(DTS - DTW) \,.:E‘ . q ? ACTUAL PURGE IN GALLONS O 1S ;
No. of Diss.
Gallons Temp Condugt | Oxyg ORP Comments: quality, recovery, color, odor,
Time Purged pH in °C i gﬁ'\ in ¢441 Turbidity | in \} sheen, accumulated silt/sand

L 1609 1030150\ -5 % [deer\S, arqvcm\ccé:gw
L l6ld [0551U,3 -175] oleax A, ovep, OQeNT
S\ PUR[BF[-R Ydeax N, o Shov
563D [0.34 13,3 | “HUYH cher, NS org.odat™

¥26 0.1 6,291
\52¥ 0. X 6,554,
|
\

V5% | 0.2 |6.64
53¢ oM 610
sample:\{%b 0,6/

Comments:
Pumping Rate | Depth of Boils dry? Yes No xt‘
Method in GPM Equip. in Feet At no. of casing volurries
P S pun@ |0y \ M
urge \ \ o C Purge Water Disposal Method/Volume
Sample W \ A)'}\”um CXTN | M
@ Sampling Data
# of Total number of Bottles \
Bottle Type Containers | Analyses Preserv. Filter
\ (\’\12\"(5\25 p \\) Duplicate Sample 1.D.
Field Blank 1.D.
Rinseate Sample 1.D.
@ Field Equipment Type/Brand/Serial No./Material Units
Pump Type/Tubing Type % 6‘.)\0 ?W"W’ ( E E Temp/pH/E.C. meter \{st % }é$
Bailer Type Water Level Probe @\?‘ f\fﬁ-
Filter Type T Other

@Well Conditions OK D Not OK - oan  Plonument et éB:Sﬁ 0 é
QRNA Hhere e NO

J:\Docs\Forms\Field & Lab\Groundwater Sampling Data Form.doc o\ -\/5



ATTACHMENT 2
Data Quality Review & Laboratory Data Report
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ATTACHMENT 2
DATA QUALITY REVIEW & LABORATORY REPORT

Chemical Data Quality Review

Six groundwater samples were collected on April 9, 2019. The samples were submitted to the City of
Tacoma’s Environmental Services Laboratory in Tacoma, Washington, for chemical analyses. The results
were reported as SDG 1904071.

The groundwater samples were analyzed for dissolved metals (arsenic, copper, lead, nickel, and zinc) by
EPA Method 60208B.

The laboratory performed quality assurance/quality control (QA/QC) reviews on an ongoing basis. Hart
Crowser reviewed a summary report to ensure it met data quality objectives for the project and
recorded the results on laboratory quality control summary sheets.

The following criteria were evaluated during the standard data quality review process:

Holding times;

Reporting limits;

Method blanks (MB);

Laboratory duplicate relative percent differences (RPDs);
Laboratory control sample recoveries; and

Matrix spike recoveries.

The data were determined to be acceptable for use with minor qualifications. The complete laboratory
report is presented at the end of this appendix. The data review is summarized in the following pages.

Reporting Limits

Reporting limits are set by the laboratory and are based on instrumentation abilities, sample matrix, and
suggested reporting limits by the Environmental Protection Agency (EPA) or Washington State
Department of Ecology (Ecology). In some cases, the reporting limit is raised because of high analyte
concentrations in the samples or matrix interferences. When sample results are between the method
detection limit (MDL) and the reporting limit (RL), the laboratory flagged the result with a “J.” This J flag
was changed to a T to match Environmental Information Management (EIM) database requirements.

Sample Receiving Notes

The samples were filtered and preserved at the laboratory for dissolved metals analysis.

44 17646-03
October 23, 2019
HARTCROWSER



2-2 | Attachment2

Groundwater Results

Dissolved Metals by EPA 6020B

Holding times and reporting limits were acceptable. LCS and MS recoveries were within control limits.
No method blank contamination was detected. The laboratory duplicate RPDs were in control.

The closing continuing calibration blank (CCB) had a detection for lead between the MDL and the RL. The
laboratory qualified the associated samples (MW5-040919, MW2-040919, and P3-MW3-040919) with
“UJ”. The results for lead in those samples was raised to the reporting limit and qualified as not detected
(V).

44 17646-03
October 23, 2019
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Laboratory Data Report
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SURFACES /1 SOLIDI £ 1 ¢ WASTE41¢1
Tacoma ENVIRONMENTAL SERVICES DEPARTMENT

18 April 2019

Darius Thompson

PW Engineering

747 Market Street, Rm 744
Tacoma, WA 98402

Subject: Foss Upland Esplanade

Enclosed are the analytical results for samples collected 04/09/2019.
Quality Control Data are included with the sample results for your review.

If you have any questions concerning this report, call me at (253)502-2130. Please note that remaining
samples associated with this report will be discarded 3 months from the date of this report unless we are
notified otherwise.

Sincerely,

—

Stuart Mag n
Assistant Division Manager
Environmental Services Laboratory

CC.

326 East D Street | Tacoma, Washington 98421-1801 | (253) 591-5588



PW Engineering Project: Foss Upland Esplanade
747 Market Street, Rm 744 Project Number: PWK-00423-01-01 Reported:
Tacoma WA, 98402 Project Manager: Darius Thompson 18-Apr-19 16:28

ANALYTICAL REPORT FOR SAMPLES

Sample ID Laboratory ID Matrix Date Sampled
P3IMW2-040919 1904071-01 Water 09-Apr-19 14:55
MW5-040919 1904071-02 Water 09-Apr-19 11:58
MW2-040919 1904071-03 Water 09-Apr-19 14:30
P3-MW03-040919 1904071-04 Water 09-Apr-19 13:45
P3-MWO01R-040919 1904071-05 Water - 09-Apr-19 12:31
LANDAU-040919 1904071-06 Water 09-Apr-19 15:40
City of Tacoma - Environmental Services Lab 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.

C:\Element\Format\COTSample_MDL_4.rpt Page 1 of 12




PW Engineering Project: Foss Upland Esplanade
747 Market Street, Rm 744 Project Number: PWK-00423-01-01 Reported:
Tacoma WA, 98402 Project Manager: Darius Thompson 18-Apr-19 16:28

CHAIN OF CUSTODY, SAMPLE RECEIPT, PRESERVATION AND STORAGE

Samples were received under appropriate Chain of Custody procedures. Containers were properly preserved and stored in
accordance with the applicable method requirements.

HOLDING TIMES

All analyses were performed within the required holding times.
METHODS
The samples were analyzed by the following methods:
EPA Method 6020B

MINIMUM REPORTING LIMITS

All analytes are reported to the Practical Quantitation Limit (PQL) which is below or no greater than the Minimum Project
Reporting Limit.

BLANKS

Blanks were analyzed at the required frequencies of the methods. Analytes were not detected in the blanks, sample
concentrations were greater than 10 times the blank values, or the analytes detected in the blanks were not detected in
associated samples with the following exception: the final continuing calibration blank (CCB) had a Lead (Pb) value higher
than the method detection limit (MDL). Therefore, Pb values for samples 1904071-02, -03 and -04 were qualified as not
detected at the reported estimated value (UJ).

LABORATORY CONTROL SAMPLES
Laboratory Control Samples were analyzed with these samples. The recoveries were within the laboratory limits.

DUPLICATE SAMPLE ANALYSIS

Duplicate analysis was performed with these samples. Relative percent differences were within the laboratory limits for
analyte concentrations greater than 5 times the reporting limit.

MATRIX SPIKE ANALYSIS

Matrix Spike analysis was performed with these samples. The recoveries were within the laboratory limits.

DATAAVAILABILITY

All data associated with the samples referenced in this report are archived at the Environmental Services Laboratory and are
available upon request.

City of Tacoma - Environmental Services Lab 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.
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PW Engineering
747 Market Street, Rm 744
Tacoma WA, 98402

Project: Foss Upland Esplanade
Project Number: PWK-00423-01-01 Reporte
Project Manager: Darius Thompson 18-Apr-19

d:
16:28

The results included in this report have been reviewed for compliance with the laboratory QA/QC plan and project QAPP.

— i«ﬂf%/» L L@

Reviewed By '

City of Tacoma - Environmental Services Lab

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

C:\Element\Format\COTSample MDL _4.rpt

the chain of

Page 3 of 12




PW Engineering
747 Market Street, Rm 744
Tacoma WA, 98402

Project: Foss Upland Esplanade
Project Number: PWK-00423-01-01
Project Manager: Darius Thompson

Reported:
18-Apr-19 16:28

P3IMW2-040919

1904071-01 (Water)
09-Apr-19 14:55 -

Analyte Result PQL MDL Units
Metals
EPA 6020B Prepared: 16-Apr-19 Analyzed: 16-Apr-19

Arsenic, Dissolved 2.52 0.500 0.050 ug/L.
Copper, Dissolved 0.249 J 0.500 0.022 ug/L
Lead, Dissolved 0.169 J 0.500 0.0061 ug/L
Nickel, Dissolved 0411 J 0.500 0.012 ug/L
Zinc, Dissolved 1.85 0.50 0.22 ug/L

City of Tacoma - Environmental Services Lab

C:\Element\Format\COTSample_MDL_4.rpt

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 ifs entirety.

Page 4 of 12



PW Engineering
747 Market Street, Rm 744
Tacoma WA, 98402

Project: Foss Upland Esplanade
Project Number: PWK-00423-01-01
Project Manager: Darius Thompson

Reported:
18-Apr-19 16:28

MW5-040919

1904071-02 (Water)
09-Apr-19 11:58

Analyte Result PQL MDL Units
Metals
EPA 6020B Prepared: 16-Apr-19 Analyzed: 16-Apr-19
Arsenic, Dissolved 1.03 0.500 0.050 ug/L
Copper, Dissolved 2.41 0.500 0.022 ug/L.
Lead, Dissolved 0.0140 UJ 0.500 0.0061 ug/L
Nickel, Dissolved 0.845 0.500 0.012 ug/L
Zinc, Dissolved 3.28 0.50 0.22 ug/L

City of Tacoma - Environmental Services Lab

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.

C:\Element\Format\COTSample MDL_4.rpt
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PW Engineering
747 Market Street, Rm 744
Tacoma WA, 98402

Project: Foss Upland Esplanade
Project Number: PWK-00423-01-01
Project Manager: Darius Thompson

Reported:
18-Apr-19 16:28

MW2-040919

1904071-03 (Water)
09-Apr-19 14:30

Analyte Result PQL MDL Units
Metals
EPA 6020B Prepared: [6-Apr-19 Analyzed: 16-Apr-19

Arsenic, Dissolved 1.23 0.500 0.050 ug/L.
Copper, Dissolved 0318 J 0.500 0.022 ug/L
Lead, Dissolved 0.0100 UJ 0.500 0.0061 ug/L
Nickel, Dissolved 0.965 0.500 0.012 ug/L
Zinc, Dissolved 17.6 0.50 0.22 ug/L

City of Tacoma - Environmental Services Lab

C:\Element\Format\COTSample MDL_4.rpt

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.
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PW Engineering
747 Market Street, Rm 744
Tacoma WA, 98402

Project: Foss Upland Esplanade
Project Number: PWK-00423-01-01
Project Manager: Darius Thompson

Reported:
18-Apr-19 16:28

P3-MW03-040919

1904071-04 (Water)
09-Apr-19 13:45

Analyte Result PQL MDL Units
Metals
EPA 6020B Prepared: 16-Apr-19 Analyzed: 16-Apr-19

Arsenic, Dissolved 10.8 0.500 0.050 ug/L
Copper, Dissolved 4.97 0.500 0.022 ug/L .
Lead, Dissolved 0.233 UJ 0.500 0.0061 ug/L
Nickel, Dissolved 1.53 0.500 0.012 ug/L
Zinc, Dissolved 2.07 0.50 0.22 ug/L

City of Tacoma - Environmental Services Lab

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.

C:\Element\Format\COTSample MDL_4.rpt
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PW Engineering
747 Market Street, Rm 744
Tacoma WA, 98402

Project: Foss Upland Esplanade
Project Number: PWK-00423-01-01
Project Manager: Darius Thompson

Reported:
18-Apr-19 16:28

P3-MWO01R-040919

1904071-05 (Water)
09-Apr-19 12:31

Analyte Result PQL MDL Units
Metals
EPA 6020B Prepared: 16-Apr-19 Analyzed: 16-Apr-19
Arsenic, Dissolved 1.58 0.500 0.050 ug/L
Copper, Dissolved 3.09 0.500 0.022 ug/L
Lead, Dissolved 0.0061 U 0.500 0.0061 ug/L
Nickel, Dissolved 1.11 0.500 0.012 ug/L.
Zinc, Dissolved 2.77 0.50 0.22 ug/L,

City of Tacoma - Environmental Services Lab

C:\Element\Format\COTSample MDL 4.rpt

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.
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PW Engineering
747 Market Street, Rm 744
Tacoma WA, 98402

Project: Foss Upland Esplanade
Project Number: PWK-00423-01-01
Project Manager: Darius Thompson

Reported:
18-Apr-19 16:28

LANDAU-040919

1904071-06 (Water)
09-Apr-19 15:40

Analyte Result PQL MDL Units
Metals
EPA 6020B Prepared: 16-Apr-19 Analyzed: 16-Apr-19
Arsenic, Dissolved 5.73 0.500 0.050 ug/L
Copper, Dissolved 0.529 0.500 0.022 ug/L
Lead, Dissolved 0.0061 U 0.500 0.0061 ug/L
Nickel, Dissolved 2.83 0.500 0.012 ug/L.
Zinc, Dissolved 2.41 0.50 0.22 ug/L.

City of Tacoma - Environmental Services Lab

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.

C:\Element\Format\COTSample_ MDL_4.rpt
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PW Engineering
747 Market Street, Rm 744
Tacoma WA, 98402

Project: Foss Upland Esplanade
Project Number: PWK-00423-01-01
Project Manager: Darius Thompson

Reported:
18-Apr-19 16:28

Metals - Quality Control

Environmental Services Laboratory

Sample ID Spike Source %REC RPD
nalyte Result MDL  Units Level Result %REC  Limits RPD Limit Notes
Batch B915083 - EPA 6020B

Blank (B915083-BLK1) Prepared & Analyzed: 16-Apr-19

B915083-BLK1

Arsenic, Dissolved 0,050 U 0.050 ug/L

Copper, Dissolved 0.022U 0.022 ug/L

Lead, Dissolved 0.0061 U 0.0061 ug/L

Nickel, Dissolved 0.012U 0.012 ug/L

Zinc, Dissolved 0220 0.22 ug/L

Duplicate (B915083-DUP1) Source: 1904071-01 Prepared & Analyzed: 16-Apr-19

B915083-DUP1

Arsenic, Dissolved 2.54 0.050 ug/L 2.52 0.8 20
Copper, Dissolved 0.235J 0.022 ug/L 0.249 6 20
Lead, Dissolved 0.161J 0.0061 ug/L 0.169 20
Nickel, Dissolved 0.364 J 0.012  ug/L 0.411 12 20
Zinc, Dissolved 1.82 0.22 ug/L 1.85 2 20
LCS (B915083-BS1) Prepared & Analyzed: 16-Apr-19

B915083-BS1

Arsenic, Dissolved 49.5 0.050 ug/L 50.0 29 80-120 200
Copper, Dissolved 122 0.022 ug/L 125 97 80-120 200
Lead, Dissolved 14.8 0.0061  ug/L 15.0 99 80-120 200
Nickel, Dissolved 198 0.012  ug/L 200 99 80-120 200
Zinc, Dissolved 99.2 0.22 ug/L 100 99 80-120 200
Matrix Spike (B915083-MS1) Source: 1904071-01 Prepared & Analyzed: 16-Apr-19

B915083-MS1

Arsenic, Dissolved 98.2 0.050  ug/L 100 2.52 96 70-130 20
Copper, Dissolved 90.0 0.022 ug/L 100 0.249 90 70-130 20
Lead, Dissolved 93.9 0.0061  ug/L 100 0.169 94 70-130 20
Nickel, Dissolved 89.1 0.012  ug/L 100 0.411 89 70-130 20
Zinc, Dissolved 95.9 0.22 ug/L 100 1.85 94 70-130 200

City of Tacoma - Environmental Services Lab

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.

C:\Element\Format\COTSample MDL _4.rpt
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PW Engineering Project: Foss Upland Esplanade

747 Market Street, Rm 744 Project Number: PWK-00423-01-01 Reported:
Tacoma WA, 98402 Project Manager: Darius Thompson 18-Apr-19 16:28
City of Tacoma - Environmental Services Lab 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.

C:\Element\Format\COTSample MDL _4.rpt Page 11 of 12




PW Engineering Project: Foss Upland Esplanade
747 Market Street, Rm 744 Project Number: PWK-00423-01-01
Tacoma WA, 98402 Project Manager: Darius Thompson

Reported:
18-Apr-19 16:28

uJ

ND

NJ
NR
dry
RPD

Notes and Definitions

Analyte Not Detected at or above the associated value

Analyte Not Detected at or above the associated estimated value

Analyte concentration is considered an estimated value

Analyte NOT DETECTED at or above the reporting limit

Analyte was determined above the upper quantitation range of the method. The associated value is an estimate.
There is evidence the analyte is present. The associated value is an estimate.

Not Reported

Sample results reported on a dry weight basis

Relative Percent Difference
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City of Tacoma Environmental Services

326 East D Street

Tacoma

Tacoma

CHAIN OF CUSTODY

phone (253) 502-2130

fax (253) 502-2170

WA, 98421-1801

Page 1 of 1

Lab Work Order Number

1904071

Relinquished By

Ml J’h{mn/m)

Client Name Project Name Requested Analyses Requested Turn Around
PW Engineering Foss Upland Esplanade 53
Client Contact Project Number : Rush requests subject to
Darius Thompson PWK-00423-01-01 I~ additional charge.
Address Project Description 8 Rush requests subject to lab
747 Market Street, Rm 744 Foss Uplands Esplanade g approval.
City PO Number g
Tacoma 61000073538 §
State/Zip Sampler Signatures i— Standard (days)
W 402 »
Phopr:le98 ° Fax MM DQQIFM }8 :b, Expedited (days)
(253) 591-5395 (253) 594-7941 h} 4lnha p
Samplers & —: Due Date
z J
~Sample Type Watrix ] container Sample
Sample Name or Field 1D Sampled Date |Sampled Time Code Code Count Comments
PIMAA-840919 [L1J409 | (d:iso G w 1 1 -0l
MW S —0U0q1Y A Y A W \ \ -02
MW —dUsIA [v:30 2 W \ \ -3
- MWBR-040919 | |3:MS & W \ \ Loy
PT-MW BA R-v4patq a3 M w \ \ ~0S
Landa\ - (4699 \L iSv6 & W \ \ -0l
=

B4 & 1600

Comments

o Eelder W/ 0.USm Cikker

" 7 =
Relinquished By

Received By

Date/Time

Relinquished By

Received By

Date/Time

1 [

Cooler Numbers and Temperatures

O\'\‘\ fa\V‘\("‘{j

£ acid H"e, upen (eceipt £l

Matrix Codes: W=Water

MB

Login Reviewed By:

Date: Y- je+|4

Preserv. Codes:
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