Pa ra mEtrix April 12, 2024

let’s create tomorrow, together

Parametrix No. 553-1550-067

Ryan Gardiner, Project Manager
Washington State Department of Ecology
Toxics Cleanup Program

15700 Dayton Ave. N.

Shoreline, Washington 98133

Re: South Park Landfill First Quarter 2024 Progress Report
Dear Ryan:

This letter report provides an explanation of actions taken during the referenced period.

General Activities During the 2024 First Quarter

SRDS Property

m  The old South Transfer Station seep area (compactor shed) is fenced off and locked and all
safeguards are still in place.

m  Solid Waste Operations and Household Hazardous Waste Collection continues on the Seattle
Public Utilities (SPU) old South Transfer Station property.

m  SPU requested access to the CenterPoint property to facilitate brush clearing and a property
boundary survey for the STS Phase 2 project.

m  All recommended repairs in the cap inspections were completed on SRDS property.

CenterPoint South Park LLC Property

m  Ongoing remote monitoring of the landfill gas system blowers. The current tenants First
Student and Amazon vehicle parking are active on CenterPoint property.

m  Conducted quarterly inspection of the methane alarms in the on-site buildings.
m  Conducted quarterly operation and maintenance of the landfill gas system.

m  Performed cap maintenance at areas with exposed geomembrane. Dead grass was removed,
and new sod was installed and reseeded by a landscaping company.

Overall Settlement Parcels

m  The 2023 Operations, Maintenance, and Monitoring Annual Report was finalized and
submitted to Ecology.

m  The 2024 first quarter compliance monitoring was completed. SPU staff conducted the gas
monitoring and the Parametrix team conducted the groundwater monitoring.

m  Parametrix reviewed field measurements and completed data management for the 2024
first quarter compliance monitoring events.

m  The 2024 annual cap inspection was conducted by the Site Coordinator in March. A report
summarizing the observations is being prepared.
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m  Several areas of concern identified during the cap inspections in the rights-of-way were
repaired by the Seattle Department of Transportation under the coordination of SPU.

Deviations from Samples, Required Tasks, CAP, or Schedule

There were no deviations to report this quarter.

Data Summary

The perimeter gas probes were monitored by SPU on February 1, 2024. The recorded monitoring
data are included as an attachment. All concentrations were less than the regulatory action limit of 5
percent by volume. Methane was detected at the following gas probes:

CH4
Probe (% by volume) Blocked Comments
GP-27 0.1% No Below trigger values

The groundwater wells were monitored by the Site Coordinator between February 5 and 7, 2024. The
monitoring samples were analyzed by Analytical Resources, Incorporated. Data validation is
complete and a trend and concentration trigger assessment for vinyl chloride was performed. A draft
data summary table, updated time-series plots, and the final lab reports for the 2024 first quarter
are included as attachments to this progress report.

Data management is complete for the 2024 first quarter compliance monitoring event.
Upcoming Activities

SRDS Property

m  SPU contracted a new design team and design is proceeding from the 60% to 90% design
phase. The final design is anticipated to be completed in the summer of 2024.

CenterPoint Property
m  Ongoing remote monitoring of the CenterPoint property landfill gas system blowers.

m  Complete the second quarter 2024 operation and maintenance of the landfill gas system.

Overall Settlement Parcels
m  SPU and the Site Coordinator will complete the second quarter 2024 compliance monitoring.

m  The Site Coordinator will work with a drilling subcontractor to install supplemental gas probes
as described in the approved Supplemental Gas Probes Work Plan and repair damaged
probe GP-28.

m  The 2024 annual cap reinspection report will be finalized and submitted to Ecology.

m  SPU will coordinate with Seattle Department of Transportation on repair of the remaining
areas of concern identified during the cap inspections in the rights-of-way.

m  The Site Coordinator will inspect cap maintenance completed by property owners.
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If you have any questions regarding this progress report, please do not hesitate to contact me.

Sincerely,

Parametrix

)
| /
- |/ /
[ rn Yoo Les—
Laura B. Lee
Project Manager

cc: Mark Jusayan, SPU Solid Waste Capital Planning and Landfill Closure Program Manager
Min Soon Yim, SPU Landfill Manager
Ashley Piatek, CenterPoint Properties
Jeff Fowler, SPU, Solid Waste Line of Business Deputy Director
Susan Fife-Ferris, SPU, Solid Waste Line of Business/Solid Waste Planning Director
Megan J Joplin, SPU, Law Department, Attorney
Hui Yang, SPU, SRDS Redevelopment Project Manager
Suzanne Hildreth, SPU Solid Waste Transfer Station Manager
Lucie Harpster, SPU Solid Waste Transfer Station Manager




Attachments

1 — Landfill Gas and Groundwater Compliance Monitoring Field Sheets,
First Quarter 2024

2 — Draft Groundwater Quality Data Summary, First Quarter 2024

3 — Draft Groundwater Quality Time Series Plots
through First Quarter 2024

4 — First Quarter 2024 Groundwater Laboratory Data




Attachment 1

Landfill Gas Compliance Monitoring
Field Sheets
First Quarter 2024




South Park Landfill
First Quarter 2024 Gas Probe Monitoring Data

Rel. Press. CH4 COo2 02 Balance Blocked Baro. Press.
Gas Probe Date Time inches H20 % % % % (Y/N) inches Hg
SPOOGP26 2/1/2024 8:48 -0.03 0.0 2.2 16.5 81.3 N 29.45
SPOOGP23 2/1/2024 9:02 0.00 0.0 0.2 21.4 78.4 N 29.46
SPOOGPO7 2/1/2024 9:09 0.01 0.0 1.2 18.4 80.4 N 29.48
SPOOGP16 2/1/2024 9:30 0.02 0.0 8.3 10.3 81.4 N 29.47
SPOOGP29 2/1/2024 9:35 -0.05 0.0 12.3 0.1 87.6 N 29.46
SPO0OGP28 2/1/2024 9:41 0.01 0.0 0.1 21.0 78.9 N 29.46
SPOOGP27 2/1/2024 9:47 0.02 0.1 9.2 0.0 90.7 N 29.46
SPOOGP33 2/1/2024 9:55 -0.02 0.0 0.9 19.6 79.5 N 29.47
SPOOGP0O9 2/1/2024 10:02 0.01 0.0 8.7 10.0 81.3 N 29.47
SPOOGP37 2/1/2024 10:13 0.06 0.0 8.3 4.0 87.7 N 29.47
SPOOGP38 2/1/2024 10:21 -0.01 0.0 12.7 2.9 84.4 N 29.47
SPOOGP11 2/1/2024 10:37 -0.03 0.0 1.1 20.0 78.9 Y 29.48
SPOOGP13 2/1/2024 10:43 1.11 0.0 0.9 19.9 79.2 N 29.47
SPOOGPO3 2/1/2024 10:48 -0.01 0.0 1.7 17.3 81.0 N 29.47
SPOOGP15 2/1/2024 11:10 2.04 0.0 1.2 19.3 79.5 N 29.49
SPOOGP31 2/1/2024 11:17 0.07 0.0 1.7 16.3 82.0 N 29.48
SPOOGP32 2/1/2024 11:38 -2.08 0.0 0.1 16.5 83.4 Y 29.48

Device ID GEM™5000; G5 V1_15_12; LSGAM:6_0_20160627; {5306575199}



PARAMETRIX Form 07-EN-215/Rev. 02/07

Water Level Measurement Field Regort

DATE 275 /10 | JOB NO. 553-1550-067

PROJECT: South Park Landfill CLIENT: Seattle Public Utilities

LOCATION: Seattle, WA

WEATHER TEMP  Ua's ‘at 36 AM AM
¢ A} puereat “6 s "at Arze Am 3 PM
PRESENT AT SITE

¢. Ba"f"jeoff 2 % Anderson
THE FOLLOWING WAS NOTED: e

Measured Total - Screen | SU (ft)
Depth to Measured = | Interval
Water (ft Well Depth - Total Well (ft bgs)
— from TOC (ft from Measuring Depth (ft
" NUMBER Time or SG level) TOC) Point bgs)
MW-12 | @< \© <L A -~ TOC 15.3 10-15 1.52
MW-14 | 535 223 TOC 21.8 115215 | 0.8
MW-29 [ 2:5L | 5.%9 “ TOC 30 2030 | -0.29
MW-18 | @ | \3.F3 TOC 40.4 30-40 1.25
Mw-25 | :30 2. b TOC 27 22-27 2.79
MW-32 929 SR TOC 24 19-24 -0.44
MW-33 | o ®233 |a.33 TOC 95 20-25 -0.47
MW-26 | 8:358 2, 00 TOC 25 15-25 2.39
MW-27 | &.0% GC.bF TOC 20 10-20 2.04
MW-10 (&3 %0 TIEYAY TOC 45 35-45 1.65
MW-24 | 2. 56 | &, a0 TOC 45.3 35-45 1.56
MW-08 | G, ox | (0. 7O TOC 45.6 Be- | =
MW-30+@:49 | Q.43 TOC 13 8-13 -0.53
W-N 45 | AZE - TOC 23 18-23 | -0.46
C@T\%ﬂtsi\ Aoty

‘% M~ T3 monswamnds Elecled  Moecd B e quli]rayy . S
L]

TOC - top of PVC SG - staff gauge
casing :

SIGNED: oA W, X

Pw-19 net Ciracle d abeve TOC (uled is abuagt ¥l seemest Sealed,
A -1q GP&MJZ winoter be€ere r'¢-‘\~(v'nj See bac .
) '

L W




GROUNDWATER SAMPLE COLLECTION FORM

South Park Landfill

Project No.: 553-1550-067  Date: L/ b/ A WellIp:  MW-08
sampling Organization: Parametrix Samplers:  C. Bourgeois & R. Anderson
Purge Data Screened Interval (ft bgs): S el Well Casing/Diameter: PVCiZin
Initial Depth of Water (Ft below TOC): (. - B ‘ Purge Water Disposal Method: O/WS
Purge Device ~peristaltic Pump Intake Depth: 400 ft
Begin Purge > |
Time: %/5 End Purge Time: 210
Depth to
Water s n e L . |
(feet t Cum. Specific
below Pump Purge Vol. Temp DO Conductivity pH ORP  Turbidity
Time MP) Setting Rate Purged {°c) (mg/L) {uS/cm) (units)  (mv) (NTU) Comments
4 6.8 23  11° 3¢ S |12 B9 .93 bl A2 F Seiy e
BUY : 295 /o.® p.F¥F (ILY AL A AL o
B : = & 7.1 0 % c.8®  sIes  C.au <Dl L 3
&% i “ 2 A 150y 4 ~91.5  Jo¢
Lo ‘ - o 4.0 o 9 ) 1.S¢ eaL ~93.F |~ '
N a J B . v ] r S «

Stabilization Criteria 3% 10%, or 3<0.5 3% +0.1 $10mv 10% or 3 <5 NTU

Sampling Data

Sample ID;: SPL-GW_MW(08-0224 Time Collected: q l@ Weather: ogv- 7 <o+ A rxle
Sample Description (Color, Turbidity, Odor, Other): ¢ lees od o lecy

Sample Analyses:  cis-1,2-DCE, vinyl chloride, total iron, total manganese

Duplicate Sample Collected: I:I Yes No If yes, ID:

MS/MSD Collected: [ ]ves No

Additional Information/Comme:ts o VAL A YT € Y ocquvy ,{

cm.,ph} ce one VO Ll | @& Wa, bbb

1ofl
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South Park Landfill

GROUNDWATER SAVIPLE CULLEUTIUN FURLVI

Project No.: 553-1550-067 Date: _Z. ] 2+ welliD:  MW-10
] L S
Sampling Organization: Parametrix Samplers:  C. Bourgeois & R. Anderson
Purge Data Screened Interval (ft bgs): 35.045.0 Well Casing/Diameter: Ay
Initial Depth of Water {Ft below TOC): IL “4/ Purge Water Disposal Method: O/WS
Purge Device  Per istaltic Pump Intake Depth:  40.0ft
Begin Purge
Time: = End Purge Time: (2o
Depth to
Water
{feet Cum. Specific
below Pump Purge Vol. Temp DO Conductivity pH ORP  Turbidity
Time MP) Setting Rate Purged (°c) {mg/L) {uS/em) (units) (mv) (NTU) Comments
/248 M T Lo " 21 0.3% 1282 S H 0o ) oF Tty olavrs
1220 - a A R R N N R s M & S R i
zLS _/rAf ’ i T 02D WSO G -nE3  08% il
¢ 6 L) .
(1AD ’ L 2.5 (VBN t4%% l-D0 1259 .07 <
(2%s Lo Y i T3 A% t4ay (S 71290 2.l 2
(LEO g : “ 77w pe Y19 21 "w 3 s
Stabilization Criteria 3% 10%, or 3<0.5 3% $0.1 +10mv 10% or 3 <5NTU
Sampling Data
. N, 7
Sample ID: SPL-GW-MW10-0224 Time Collected: \ 2 ¢ Weather: Dv’\":r::%-\-—\'.‘ wis &
r 4
Sample Description (Color, Turbidity, Odor, Other): S L LN
Sample Analyses:  cis-1,2-DCE, vinyl chloride, total iron, total manganese
Duplicate Sample Collected: I:IYes No If yes, ID:
MS/MSD Collected: [:]Yes No
Additional Information/Comments
B o e L S B e O
1of1 Parametrix



GROUNDWATER SAMPLE COLLECTION FORM

South Park Landfill

Project No.: 553-1550-067 Date: 2 [ | 2y welliD:  MW-12
Sampling Organization: Parametrix Samplers: C. Bourgeois & R. Anderson
Purge Data Screened Interval (ft bgs): 10.0-15.0 Well Casing/Diameter: PVC/Zin
Initial Depth of Water (Ft below TOC}): > . Purge Water Disposal Method: O/WS
Purge Device ~ dedicated bladder pump Pump Intake Depth: 12.5ft
Begin Purge
Time: Qe End Purge Time: ﬁ% 6/
Depth to
Water wAL fni
{feet pst /M Cum. Specific
below Pump Purge Vol. Temp DO Conductivity pH ORP  Turbidity
Time MP) Setting Rate Purged (°C) (mg/L) (nS/cm) (units}  (mv) (NTU) Comments
25 5ML A 238 A0 03 _2.53 35e.( 32 3% 8 clea,
41 5.4 w N g 103 [.¢3  754.% .02 51.0 nw
Gz25~ 5.M\ b 3 335 (v (Me 3344 k.65 Lia 4.3 “
110 5.4l i - 5.0 2.4 .73 359.3 6. g 163 v
435 5 w . L.% (6.3 12! 366 .3 c.oM 28,6 Y.98 .
AMG 5w - ~ 219 (6.3 A1 3609 LY FIq MR .
- P A i .5  o.m  Lie 2052 b.LS RO 9. ||
e w o2 - I
Stabilization Criteria 3% 10%, or 3<0.5 3% +0.1 $10mv 10%or3 <5NTU
Sampling Data
sample ID: SPL-GW_MW12-0224 Time Collected: 955 Weather: SR esi * Wawdtom §

Sample Description (Color, Turbidity, Odor, Other):  The v st ~Suarly (oA <Ny N~ Sao A,

Sample Analyses: cis-1,3-DCE, vinyl chioride, total iron, total manganese

Duplicate Sample Collected: Yes I:lNo If yes, ID: SPL-GW_MW860-0224 ~ = [© 3o

MS/MSD Collected: [V]ves  [Ivo

Additional Information/Comments

P pt— Hman ok o\l Macoalt Conc ek eet v ey be Ses Rl
3 : —

10f1 Parametrix



GROUNDWATER SAMPLE COLLECTION FORM

South Park Landfill

Project No.: 553-1550-067 Date: 2./ /2 wellip:  MW-14

Sampling Organization: Parametrix Samplers:  C. Bourgeois & R. Anderson

Purge Data Screened Interval (ft bgs): 11.5-21.5 Well Casing/Diameter: e

Initial Depth of Water (Ft below TOC): o Purge Water Disposal Method: O/WS

purge Device  dedicated bladder pump Pump Intake Depth: 16.5 ft

Begin Purge

Time: el End Purge Time: )10

{feet rs~ “"’( ) Cum. Specific
below Pump Purge Vol. Temp DO Conductivity pH ORP  Turbidity

Time MP) Setting Rate Purged (°c) {mg/L) {ns/em) (units)  (mv) (NTU) Comments
1e%s .oz 2§ o s I R T N e T N I T o S G T iy 2 Weus s, P tatass
Lo © ‘& ‘ .50 2.2 \ 3 F o ovem TR 2 T}f.(g “§1.4y HFow @ g
oy 7 “ “ BH (2.5 ad €3BT O e Not (9g AN oend
(05O t/ & v =) (2.5 6.2% HEY, 3 +eB -h0a ey N

s 7 7 % G5 (34 Q¢ TF 6%, S 2ot T g7 “

) o N " B 3S  OW ybbh  Dos ~2M L MR o

woS " 77 n ].o0 3.5 ©.01 Yes. 9 AR TN LU of

(1 B0 " r o e 1o 2.5 023 el .27 "3V e 2.2 ‘

N N e -

s 2 i ' U. %o iI25 oD Huy-f gk “X7F 1t »? Retl. clawr
e e o o 2. 00 7.5 o 23 Ytf-s L8l "3 S (2.F A g ham—
s " ' " ttwo (3.5 6.22 MbY. L L.y -3F2 /.9 “
“.bb 4 ” i (o O s o 1L Yec.} Ga? 175 Ze =
s . ! “ a5 0T wpsis 6% -13y¢ 7L B

l(qa Vi tr ‘r ef 13.5% o200 U#Z5 L9 -9% 71 GAH -

Stabilization Criteria 3% 10% , or 3<0.5 3% +0.1 110mv 10% or 3 <5 NTU
Sampling Data

Sample ID: SPL-GW-MW14-0224 Time Collected: o9 Weather: e ar sley® (oo Fo-s™

Sample Description (Color, Turbidity, Odor, Other):

a E4
Sample Analyses:  cis-1,2-DCE, vinyl chloride, total iron, total manganese

Duplicate Sample Collected: DYes No

|__-|Yes No

MS/MSD Collected:

if yes, ID:

Additional Information/Comments 2L %L a s Covmdies op i brlowy ~\\ oo A,
A v s MO~ 12 [ MOt

L —r e S ormee ~ S §

1o0f1 Parametrix



GROUNDWAIER SAMPLE CULLECIHIUN FURM

South Park Landfill

-~ /M
Project No.: 553-1550-067 Date: . well ID:  MW-18
Sampling Organization: Parametrix Samplers: C. Bourgeois & R. Anderson
Purge Data Screened Interval (ft bgs): 30.0-40.0 Well Casing/Diameter: PVC/2 in
Initial Depth of Water (Ft below TOC): PJ .B8& Purge Water Disposal Method: O/WS
Purge Device ~ dedicated bladder pump Pump Intake Depth: 350 ft
Begin Purge
Time: o0 = End Purge Time: B
Depth to .
Water ~ Sl
'J\.
(feet \T’ Se ’“(/{ Cum. Specific
below. Pump Purge Vol. Temp DO Conductivity pH ORP  Turbidity
Time MP) Setting Rate Purged {°c) (mg/L) {us/em) {units)  (mv) (NTU) Comments
20 133 2\ prasl 0.3 128 Zwvn  SLed 02~ THA MRO TN alsm—
ALY & " . .50 3. O Fe FF07 Loy -y 3-20 e
9,20 " re 2 4. 75 9. & qe CH5 9 L8l ~Y3.3 Ty .
‘E")ZY' 5, Bﬂ @ - G 5o J.7 c.Jz Sl 3 -6 ~F b F.5 | stobtly wellass
$30 7 ¢ 2. % 3.3 o R S35 Y i AT 2.7 7
t rd
2% ) £ ” Y o 17.3 ©.15  TR9.7 6.9 "Fo z.m\ ’e
Stabilization Criteria 3% 10% , or 3<0.5 3% £0.1 +10mv 10% or 3 <5NTU
Sampling Data ,
Sample ID:  SPL-GW-MW18-0224 Time Collected: Do Weather: S~ $O7%5
Sample Description {Color, Turbidity, Odor, Other): $le Pl v by N/ Senne  Eletfes
[ 4 Fd
Sample Analyses:  cis-1,2-DCE, vinyl chloride, total iron, total manganese
Duplicate Sarﬁple Collected: I:IYes No If yes, ID:
MS/MSD Collected: DYes No

Additional Information/Comments

Vs s d e eq vv\ﬁcr"_ lhe & P(b{,;\/ Fobv .
‘—bv\.-* \/‘&In -
i

1of1 Parametrix



GROUNDWAIER SAVIFLE CULLEUITIUN FUKIVI

South Park Landfill

Project No.: 553-1550-067 pate: 2 &/2 ¢ WelliD:  MW-24
sampling Organization: Parametrix Samplers:  C. Bourgeois & R. Anderson
Purge Data Screened Interval (ft bgs): 35.045.0 Well Casing/Diameter: PVC/2in
Initial Depth of Water (Ft below TOC):" q - ?’ © Purge Water Disposal Method: O/WS
Purge Device  dedicated bladder pump Pump Intake Depth: 40.0 ft k.
Begin Purge .
Time: /S e End Purge Time: & 1315
D\:r::e:o N LA
S 5
(feet L g ( Cum Specific
below Pump Purge Vol Temp DO Conductivity pH ORP  Turbidity
Time MP) Setting Rate (mg/L) (nS/cm) {units) {mv) (NTV) Comments
Lo 72 7? 250 2.2 /b O | oH b 6. ~J02728.9 _,yhgki/;: o g,
/0SS F.32 ’ - *0 4y 2.2% 03 PP R (42
/2 to “ e ’ & 7 o 1TT 7 Cler G b 7" FB.TY rcldual, elose-
il 7 i -
(s i St - ? 0 20 felkb -2 BYY YAt F slyntly o tle
/220 iz 2 G ./ 1/ 8% o0./1 D66 1% B3y &S0 € Phgbe s
125 & N 7Y (tF o jotes a4 -WE FL o ‘o
(120 “ v g b1 "2 oelb r0EFy 678 P00 Pb.o or
X714 & . i T ‘T.u ol loesr b2 917 7 1
/2_”(0 ” ’” , /4.‘3 fi,i 843 /069' 6.3 .92.2 @/Z J e
(248 5 “ N i I e oad  o6F a2 a3y .o
256 . - - .35 .6 o3 59 .2g At Y *
(155 - = v 13.5 .8 O LOLe .28 -931.4 151 S
300 - - o) M.1%5 w3 o.az loce 2 938 1.5 .
1305 “ ~ < ~ (5.7 (1.8 one Lot 68 _q1< (3. -
1310 = - - — 123 (.8 T (oL? LA -950 A.38
- ; = 125 (.4 ©ou \seRF A8 -ag - gmas 7-O]
f{/
i 7
A 7
Stabilization Criteria 3% 10% , or 3<0.5 3% 0.1 +10mv 10% or 3 <5 NTU
Sampling Data )
Sample ID; SPL-GW-MW24-0224 Time Collected: |32 .+~ Weather: ?ﬂ ‘= | v Yoty 17
Sample Description (Color, Turbidity; Q:dor, Other): s .04{!_\/!4.5!
Sample Analyses:  cis-1,2-DCE, vinyl chloride, total iron, total manganese
Duplicate Sample Collected: D Yes No If yes, ID:
MS/MSD Collected: I:I Yes ‘No
Additional Information/Comments V\/LC’(S VL . s My n*
Parametrix

l1of1l



South Park Landfill

GROUNDWATER SAMPLE COLLECTION FORM

 Project No.: 553-1550-067 pate: 2/ 5724 Wellip:  MW-25
Sampling Organization: Parametrix Samplers: c. Bourgeois & R. Anderson
[
Purge Data Screened Interval (ft bgs): 00 Well Casing/Diameter: PVC/2in
Initial Depth of Water (Ft below TOC): V- R Purge Water Disposal Method: O/WS
Purge Device  dedicated bladder pump Pump Intake Depth: 24.5 ft
Begin Purge . | -
Time: ' 3 O End Purge Time: / 7‘6 >
Depth to
Water P” ) ]
(feet Cum. Specific .
below Pump Purge Vol. Temp DO Conductivity pH ORP  Turbidity
Time MP) Setting Rate Purged (°C) (mg/L) (uS/cm) (units)  (mv) {NTU) Comments
1235 2w Y oo : T e T B2 -21 9 268 smell cutanes
l“‘“’\l ‘2~‘7 7 ki \3-2 Q "“\ \\?’S /‘"SS —-Bq_r Q'&'\g} H\h-‘v\l‘-" "1 -;—_s-(!n‘\
AT t e f e 31 20 g (.0 -~y 1028 e fbnaly, el
(%50 g . " 3 o 1 2¢m (.56 "95L MR .
AN N ' x 3% 7 g 6 Sh -39 1 456
Stabilization Criteria 3% 10% 3% +01 +10mv 10% or3 <5NTU
Sampling Data
Sample ID: SPL-GW-MW25-0224 Time Collected: f:éﬂﬁ | Y0 Weather: 'Y\»\J fpuN L Mg
Sample Description {Color, Turbidity, Odor, Other):
Sample Analyses: cis-1,2-DCE, vinyl chioride, total iron, total manganese
Duplicate Sample Collected: Yes DNo If yes, ID: SPL-GW_MWe61-0224 D 18 el

Yes I:lNo

MS/MSD Collected:

Additional Information/Comments

10f1 Parametrix



GROUNDWATER SAMPLE COLLECTION FORM

South Park Landfill

Project No.: 553-1550-067 Date: b/ 7—‘1 well ID:  MW-26
Sampling Organization: Parametrix Samplers:  C- Bourgeois & R. Anderson
Purge Data Screened Interval (ft bgs): 15.0-25.0 Well Casing/Diameter: PVC/2in
Initial Depth of Water (Ft below TOC): &.04 Purge Water Disposal Method: O/WS
Purge Device ~ dedicated bladder pump % Pump Intake Depth: 20.0 ft
Begin Purge o
Time: 395 End Purge Time: M- o
Depth to
Water | L [N
(feet : o Cum. Specific
below Pump Purge Vol. Temp DO Conductivity pH ORP  Turbidity
Time MP) Setting Rate Purged (°c) (mg/L) (nS/cm) (units)  (mv) (NTU) Comments
{Moe Hor ¢ 150 5.% (1.0 13% 313.\ MY M32 g dzav
f4¢S Yoz N o 1% (1.0 {.20 1H.G L3 -3 1.1 * st Ll vevh
e v . e 2.6 (2. 0. o.t 253.¢ 632 2.2 \& .\ v
Eiks P . 2.8 (2.t oMq 14121 % 3y .o 133 Lo
520 - . = we 1o’ ©0.39 =2M1.3 630 3.3 0.2\ -
M5 - - o 1% (.o 033 L. | 29 S5 6| <
130 « “ i s 2. { 0.33 AL &.29 6.4 i A
i3S P N - 13.¢ 1o 6.30 MTM  6.21 3 3.5= B
1Mo ! - . G 12.1 ©0.2¢ 1413.5 1A Qg 3.6~
Stabilization Criteria 3% 10%, or 3<0.5 3% 101 *10mv 10%or3 <5NTU
Sampling Data
Sample ID: SPL-GW_MW26-0224 Time Collected: " Ulc; Weather: Coled, pve,cmg b

[/»L{ LT O’L*VL.I-< 4

Sample Description (Color, Turbidity, Odor, Other):

Sample Analyses:  cis-1,2-DCE, vinyl chloride, total iron, total manganese

Duplicate Sample Collected: I:l Yes No If yes, ID:

MS/MSD Collected: I:l Yes No

= Additional Information/Comments

vio Vi v e e

A €

Ve CL‘{[\/ —y
A

1ofl
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GROUNDWATER SAMPLE COLLECTION FORM

South Park Landfill

Project No.: 553-1550-067 Date: 2/ G/ 2 WelliD:  MW-27
Sampling Organization: Parametrix Samplers;  C- Bourgeois & R. Anderson
Purge Data Screened Interval (ft bgs): 10.0-20.0 Well Casing/Diameter: PVC/2in
Initial Depth of Water (Ft below TOC): ¢ 75 Purge Water Disposal Method: O/WS
Purge Device dedicated bladder pump Pump Intake Depth: 15.0 ft
$|en§:an Poree /] ? Z End Purge Time: l l ‘g
Depth to
Water Ve P ‘Mu/w"v\
(feet Y. AR Cum. Specific '
below Pump Purge Vol. Temp DO Conductivity pH ORP  Turbidity
Time mP) Setting Rate Purged (°c) (mg/L} (uS/cm) (units) (mv) (NTU) Comments
9 ©.20 % zis ~lU A e 3.03 1113 .88 2. THA O g G¥ AL,
M5 @Bl . % 10,18 ey “2.00 2323.9 (.8 5y 156 !"“ At
950 C22 - . n.ag  (o.% i.70 2L,y 6.3 S5v.0 LM0O i
955 (S S 2 i 119" .15 (0.3 6.15% 216.1 w3 29.1 Iz prvet Less Svage
(0 <@ o - o 1249 (o % ©.5¢ 3te .9 6L ez Th .
1oo5 N B 19.1%  (o.= oMt 3584 Cer 15 29.7 .
TS , . “ -1%.1% .o a-31 ?%4.0 .1 2.9  11.F
(et s -+ - . 2% - lLe 7. ¢l You 8 ceS -0 1A '
(e 20 b ' - al.© W\ 6 3.1 “1et." L. -t 1.6
LGS - . o '2_/)_": 1. 2.1 1ol PENTSLSE X B S B
(63 o . - - e W\ 3.00 “15. A .61 253 211 clens
te3s L \ g 5.5 W 2 M3t ¢..S5 -30.7 Lo.S ot
(090D t ' B i 1| 15y AL S TR R0 X
P e ' g i ¢4 ey 2.0 ¥3L, g L3 ~3dp ALV .
1OS W “ il = 7 (ot T2 w39 .0 (4L~ ' "
(o3 ' N - . .1 R TS T A y
/700 - : ’ Ji-f 07 Trvr Q@ Lk cYbo /v-8 "
1iof 3 /. g JYF G Cec -Y7.g L9 < '
(1o “ B (ot [, oy Tre 6 -%4.0 /.0
IS ’ ‘ ' T e T 7T sl = e A A 8D
\
Stabilization Criteria 3% 10%, or 3<0.5 3% 01 +10mv 10% or 3 <5 NTU

Sampling Data

sample ID:  SPL-GW-MW27-0224 Time Collected: {'v@e Weather: colh |, ove,cagh

Sample Description {Color, Turbidity, Odor, Other):

Sample Analyses:  cis-1,2-DCE, vinyl chloride, total iron, total manganese

Duplicate Sample Collected: D Yes No If yes, ID:

MS/MSD Collected: []es No

Additional Information/Comments

-.f_‘/ f
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GROUNDWATER SAMPLE COLLECTION FORM

South Park Landfill

Project No.: 553-1550-067

2/ 6/1M

Date: wellID: MW-29
Sampling Organization: Parametrix Samplers:  C. Bourgeois & R. Anderson
Purge Data Screened Interval (ft bgs): 20.0-30.0 Well Casing/Diameter: PVC/2in
Initial Depth of Water (Ft below TOC): S S ﬂ’ Purge Water Disposal Method: O/WS
Purge Device  peristaltic pump A5 Pump Intake Depth: 25.0 ft
Begin Purge
Time: \5 32T End Purge Time: le 00
Depth to
Water —
(feet Cum. Specific
below Pump Purge Vol. Temp DO Conductivity - pH ORP  Turbidity
Time MP) Setting Rate Purged (°C) {mg/L) (uS/cm) (units}  (mv) (NTU) Comments
(53% %.§v 2.5 250 \.o VLSt 2 PR LN -l Seoz Pelotialy Aae
V{ o 3 ot ¢ L3 2.2 082 FIFS . LeR T 7.5 o
71T L5y # N T.26 AL\ _29% FFr Q7 -3eS LD i
'SYO (.46 2 - H4SY 12! %0 3y 29 ~91% (NP o
1555 (.98 “ ‘! c.o. 121 2B TS  eqr "Isb 4q4-% 7
Stabilization Criteria 3% 10%, or 3<0.5 3% +0.1 10mv 10% or 3 <5 NTU
Sampling Data
Sample ID: SPL-GW_MW29-0224 Time Collected: (OO

Weather: 3\'\'\--»\ - lwoo $O8 R

~d
Sample Description (Color, Turbidity, Odor, Other): @J\W&-\ tké‘:&.f—b\‘é\“ ‘f" leler) D= oe

Sample Analyses:

cis-1,2-DCE, vinyl chloride, total iron, total manganese

Duplicate Sample Collected: D Yes

|:| Yes

MS/MSD Collected:

No
No

If yes, ID:

Additional Information/Comments

vlr  mMaiken anc e WNaecesSary,
]
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GROUNDWATER SAMPLE COLLECTION FORM

South Park Landfill

Project No.: 553-1550-067 Date: Z/3#/14 wellID:  MW-30
Sampling Organization: Parametrix Samplers:  C. Bourgeois & R. Anderson
Purge Data Screened Interval (ft bgs): 8.0-13.0 Well Casing/Diameter: PVC/2in
Initial Depth of Water (Ft below TOC): D F Purge Water Disposal Method: O/WS
Purge Device  peristaltic pump Pump Intake Depth: 10.5ft
Begin Purge
Time: ‘220 End Purge Time: (31O
Depth to
Water ~nl . C
(feet / el Cum. Specific
below Pump Purge Vol. Temp Do Conductivity pH ORP  Turbidity
Time MP) Setting Rate Purged (°C) {mg/L) (uS/cm) (units)  (mv) (NTU) Comments
\z1%H 8.7 TS ZFS V3 v LVFe Xe9 F %7 3.7 TAUA . Laosoadil
RIS 7 . « LAY AL em3 ML 3 Ry W\ )3 b pet clec -
\2¢ “ t ‘r & o0 Wt o3 Y5 7 (.52.22.Y S ¥
{250 N i ' S50 W% 030 Y.y 17 2k B Fs
\ TS 570 * " 7o (W 0239 Y20 DO Hq. 1 T2 i
1250 " t o 2 wF oS53 o = Gzt 3O P Pusy
ST Q.73 I " Lo W% O (S T].5 a2 3.2 .\ Rel, oles~
BGoo .32 " = o W o Ta. G Ll 3BL B 4T Rel. cleow
Ity il !t B 1280 (2 018 3.3 (a7 3% . B (
3o “ " “ [§.00 4 O 395,y 633 .S 281 /
Stabilization Criteria 3% 10%, or 3<0.5 3% +0.1 110mv 10%or3<5NTU
Sampling Data
Sample ID: SPL-GW_MW30-0224 Time Collected: 125 Weather: caertel ' W) Mo’
Sample Description (Color, Turbidity, Odor, Other): tlea; ©Roress
Sample Analyses:  cis-1,2-DCE, vinyl chloride, total iron, total manganese
Duplicate Sample Collected: I:IYes No If yes, ID:
MS/MSD Collected: [ves  [#]no

Additional Information/Comments

VL WA WRenm anc e VLSS ar iy
J
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GROUNDWATER SAMPLE COLLECTION FORM

South Park Landfill

Project No.: 553-1550-067 Date: {7/ 2y Well(p:  MW-31
Sampling Organization: Parametrix Samplers: G- Bourgeois & R. Anderson
Purge Data Screened Interval (ft bgs): 18.0-23.0 Well Casing/Diameter: PVCi2in
Initial Depth of Water (Ft below TOC}): QU <S5 Purge Water Disposal Methbd: O/WS
Purge Device Peristaltic pump Pump Intake Depth:  20.5ft
Begin Purge
Time: 3.7 End Purge Time: ‘s
Depth to
Water ¢ .
st U~
(feet 7 W('/ - Cum. Specific
below Pump Purge Vol. Temp DO Conductivity pH ORP  Turbidity
Time MP) Setting Rate Purged - (°C) (mg/L) (nS/cm) {units) (mv) (NTU) Comments
1720 Q, e 5 AP " 122 | o% Ypos-l L6 2y | HB-0 Sl yeHy, gl
/> es i ‘ g Z©o 1346 O.¢5” SBF P 233 7.5 ce
t3%2 v “ ” 29< (2. o.72 yq2 .. & ++ -33Q T+ S ¢
1335 & . * 2.0 \3.72 o2 SAtE B0 ~s® (9.7 %
Fao ' : ! 450 (37 o023 5399 7% -4%-7 \2.% «
[} I7 -
VMY ' ’ ! €% 733 o027 $39.% 38 Sttt 5.8 i
’35‘0 g 73 L3 5o 1 2.7% ©.-273 g"l‘i.o . e ~S%. =N "
[36¢ - “ " o0 \3F oM §88 GIF -$5.F Ao ¢
o0 ‘ & i @.‘lo (1?’ LD Sag -t 676 -356.8 L(,L*_ [
[y of ’ ! T 9.2 AF 004 5138 6F -SHE o “
{0 - 4 " foso 13e  or3 Sade R TBY o C
Stabilization Criteria 3% 10%, or 3<0.5 3% +0.1 +10mv 10%or3<5NTU
Sampling Data
1413 Weather: Sy las FO§ >

Sample ID:  SPL-GW_MW31-0224 Time Collected:

Sample Description (Color, Turbidity, Odor, Other):

(’l\ 'JM'\( L, "I,rul/Lb et

Sample Analyses:  cis-1,2-DCE, vinyl chloride, total iron, total manganese

If yes, ID:

No

Duplicate Sample Collected: I:lYes

[Jves  [#]no

MS/MSD Collected:

Additional Information/Comments

wa  wlanmbtcneprte
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South Park Landfill

GROUNDWATER SAMPLETCOLLECTION FORM

Project No.: 553-1550-067 pate: )&/ 2¢ WellD:  MW-32
i !

Sampling Organization: Parametrix Samplers; ~ C- Bourgeois & R. Anderson
Purge Data Screened Interval (ft bgs): 19.0-24.0 Well Casing/Diameter: PVCi2in

Initial Depth of Water (Ft below TOC): Q . \’L Purge Water Disposal Method: O/WS

Purge Device  peristaltic pump Pump Intake Depth: 21.5ft

Begin Purge

Time: (O End Purge Time: W\ S_

Depth to
Water
(feet Cum. Specific
7t}‘;gnlo:)w Pump Purge Vol. Temp DO Conductivity pH ORP  Turbidity

Time -2wp) Setting Rate Purged (°c) (mg/L) (uS/cm) {units)  (mv) (NTU) Comments
oSO Omm 4 S Alo> .25 |3.u8 - bf g8 L L85 _lod 9 a1\ feree ttech$
(655 §.25 u 1.0 124®  O6M3 ]I .85 -{11. 1406 '
so s - .3a% 3.5 ©.25 93 683 _yr 6.B0  Jetblack flechs
j108” .5 12. ©-33 8C 6 .83 -I14.5 1.1 “
Qo ) 13.5 0.2 84‘1 6.9+ ~\al 6.L2 h
!U\f . 1t 71 7 G \}5- o 2% “ L% («%l ~04-1 ‘\% f

Stabilization Criteria 3% 10%, or 3<0.5 3% 0.1 +10mv 10%or3<5NTU
Sampling Data
SPL-GW_MW32-0224 Time Collected: V(2o Weather: Ow&srCeo-rk - “(D’'s ©

Sample ID:

Sample Description (Color, Turbidity, Odor, Other): g\» v A, ;,,J_..-Q._\\ AT

Sample Analyses:

cis-1,2-DCE, vinyl chloride, total iron, total manganese

Duplicate Sample Collected: I:lves

MS/MSD Collected:

I__—I Yes

No
No

If yes, ID:

Additional Information/Comments

WO a3 oo

"D‘—-ﬁ.._l.\T\_. \W O‘\

L\

[

l1of1l

Parametrix



GROUNDWATER SAMPLE COLLECTION FORM

South Park Landfill
Date: W‘.;/ 'L'/l '= wellID:  MW-33

Project No.: 553-1550-067

C. Bourgeois & R. Anderson

Sampling Organization: Parametrix Samplers:
Purge Data Screened Interval (ft bgs): 20.0-25.0 Well Casing/Diameter: PVC/2in
Initial Depth of Water (Ft below TOC): \e, 33 Purge Water Disposal Method: ‘O/WS
Purge Device  peristaltic pump Pump Intake Depth: 22.5t
Begin Purge j
Time: q “ g End Purge Time: lojo /
Depth to
Water l‘.}\t /
(feet Cum. Specific
below Pump Purge Vol. Temp DO Conductivity pH ORP  Turbidity
Time MP) Setting Rate Purged (°c) (mg/L) {(nS/cm) {units) (mv) (NTU) Comments
50 &3\ 2.5 25 i 13  L3e 1328 L8B3 \\ Rl 3] clear, oolorless
15¢ @*X.31 2.6 160 2.25 {41.9 B.6| 13658 8¢ 1221 O.59 “
\ o 0o &3\ w “ 2.5 4.8 eMt (354 .34 -1 .26 -
wol a3 ) 7R R o539 125 71 6.5 o4 )
olo A3 L ' ‘ MY o3 OSSN 4 -pxt o bt T
Stabilization Criteria 3% 10%, or 3<0.5 3% +0.1 $10mv 10% or 3 <5 NTU

Sampling Data

Weather: Acigle ) € td

Sample ID:  SPL-GW-MW33-0224 Time Collected: f o\§

Sample Description (Color, Turbidity, Odor, Other):

cis-1,2-DCE, vinyl chloride, total iron, total manganese

(—‘co\/ &“ \- L‘*‘;"‘\‘—- 1 ’\(( g Lv\ L(((.-W /f:.lV( L‘(‘VI;V\&_
T 7 i J

Sample Analyses:

Duplicate Sample Collected: l:lYes No If yes, ID:

MS/MSD Collected: E]Yes No

Additional Information/Comments

me\vM_t.w'b &Jdr V‘w'-(eiq "aV 5wy i‘.} s ket -
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First Quarter 2024

Attachment 2
Draft Groundwater Quality Data Summary




Groundwater Quality Data Summary, First Quarter 2024, South Park Landfill

Upgradient Wells Downgradient Wells Trip Blanks
A-Zone Perched Zone A-Zone B-Zone
MW-12 MW-60  MW-14 Mw-29 | mw-30* MW-25 MW-61  MW-26 MW-27 | Mw-31' Mw-32? Mw-33’ | Mw-08 MW-10 MW-18> MW-24 | MW-80  MW-81
(MW-12 (MW-25
Cleanup Dup) Dup)

Parameter Units Level 2/7/24 2/7/24 2/7/24 2/6/24 2/7/24 2/5/24 2/5/24 2/6/24 2/6/24 2/7/24 2/5/24 2/5/24 2/6/24 2/5/24 2/7/24 2/6/24 2/6/24 2/7/24
Field Parameters

Temperature C 10.4 -- 135 12.1 11.6 13.3 -- 12.1 11.1 13.8 13.5 14.9 10.9 134 13.3 11.9 -- --

Dissolved Oxygen mg/L 1.10 -- 0.20 0.23 0.79 0.17 -- 0.26 1.76 0.23 0.28 0.39 0.27 0.22 0.25 0.12 -- --

Specific Conductivity uS/cm 365.2 -- 465.1 765 395.4 1213 -- 243.5 450.5 594.6 868 1354 1551 1499 589.3 1067 -- --

pH units 6.65 -- 6.96 6.91 6.73 6.56 -- 6.29 6.67 6.76 6.82 6.79 6.92 6.82 6.96 6.78 -- --

Redox mv 71.0 -- -38.7 -95.8 41.5 -99.1 -- 9.5 -50.4 -58.4 -114.2 -127.9 -95.5 -131.4 -79.0 -95.6 -- --

Turbidity NTU 411 -- 6.69 14.9 2.86 3.55 -- 3.62 13.5 10.9 1.18 0.66 1.15 3.65 7.21 9.01 -- --
Metals

Iron, Total mg/L 27 A-Zone | 1.14 1.28 3.26 21.7 2.47 35.6 33.6 5.42 12.7 20.7 15.5 16.3 -- - - - - -

31 B-Zone -- -- -- -- -- -- -- -- - 3 -- : -- 14.3 35.2 14.3 28.6 -- --

Manganese, Total mg/L 2.2 0.130 0.150 0.778 0.587 0.0490 2.73 2.69 0.0688 0.385 0.858 1.40 1.62 1.09 2.05 0.866 1.73 -- --
Volatile Organic Compounds

Vinyl Chloride pug/L  0.29 0.0200 U  0.0200 U 0.0200 U 0.0496 0.0422 0.417 0.411 0.0420 0.0569 0.402 * 0.195 0.125 0.0660 0.109 0.0200 U 0.0325 0.0200 U | 0.0200 U

Cis-1,2-Dichloroethene pg/L 16 0.20 UJ 0.20 U 0.20 U 0.20 0.26 0.2 J 0.20 U 0.42 0.2 0.20 0.44 0.20 U 0.20 U 0.74 0.20 U 0.20 U 0.20 U 0.20 U

Notes:
1 MW-30 and MW-31 monitor the former Glitsa property and are not CPOC wells.

2 MW-18 is completed in refuse along the downgradient edge of the Landfill; MW-32 and MW-33 are completed beneath refuse along the downgradient edge.

= Exceeds cleanup level for CPOC wells
-- = Not analyzed
U = The analyte was analyzed for but was not detected above the reported sample quantitation limit.
UJ = The analyte was not detected above a detection limit that may be incaccurate or imprecise.

Abbreviations:
ug/L Micrograms per liter
mg/L Milligrams per liter
uS/cm Microsiemens per centimeter
NTU Nephelometric Turbidity unit
CPOC Conditional point of compliance

First Quarter 2024 Compliance Monitoring
South Park Landfill 553-1550-067
Seattle Public Utilities April 2024



Plots through First Quarter 2024

Attachment 3
Draft Groundwater Quality Time Series
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POST CONSENT DECREE SAMPLING EVENTS
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POST CONSENT DECREE SAMPLING EVENTS
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800¢/6T/€
L00¢/6T/€
900¢/6T/¢€
S00¢/61/€
v00C/6T/€
€00¢/61/¢€
cooz/61/€
T00¢/61/€
000Z/6T/€

666T/61/€

—B-MW-26 (D)
—¥—=MW-33 (D)

——MW-14 (U) MW-25 (D)
——MW-32 (D)

—+—MW-12 (U)
—<—MW-27 (D)

MW-29 (U)

— Concentration Trigger

Cleanup Level

Vinyl Chloride Concentrations

A-Zone CPOC Wells
South Park Landfill

Parametrix

ENGINEERING . PLANNING

SCIENCES

ENVIRONMENTAL

Downgradient
Upgradient

D
u



POST CONSENT DECREE SAMPLING EVENTS

- ¥20Z/1/1
= 0C/T/11

- €202/1/6
- €202/1/L
- €20C/1/S
- €202/1/¢€
- €20C/T/T

"0¢/T/1T

zeoe/1/6

zeoe/t/L

zeoe/t/s

ceoe/1/¢

zeoz/t/t

“0T/T/11

120C/1/6

120C/1/L

120¢/T/S

120C/T/¢€

120C/T/1

“0T/T/11

- 0c0Z/1/6
- 0C0¢/1/L
- 0¢0¢/T/s

L 0C0¢/1/¢

0czoz/tT/T

7/31

o

ALL SAMPLING EVENTS

Consent Decree Entered

(March 2019)

10

€coe/61/€
ceoe/et/e
Tcoe/et/€
0c0c¢/61/€
6T0C/61/€
8T0C/61T/€
L10C/6T/€
9T10C/6T/€
S10C/61/€
v10C/6T/€
€10C/6T/€
croe/et/e
110C/61/€
0T0CZ/61/€
600C/6T/¢
800¢C/6T/€
L00¢/6T/€
900¢/6T/€
sooc/et/€
v00¢/61/€
€00¢/61/€
cooz/61/€
100Z/6T/€
000C/6T/€
6661/61/€

Concentration Trigger

Cleanup Level

——MW-31 (D)

MW-30 (D)

Vinyl Chloride Concentrations
A-Zone Non-CPOC Wells

South Park Landfill

Parametrix

ENGINEERING . PLANNINC

SCIENCES

ENVIRONMENTAL

Downgradient
Upgradient

D
u



POST CONSENT DECREE SAMPLING EVENTS

—
0

- ¥20Z/T/1
F'oz/1/11

- €c0¢/1/6
- €20C/1/L
- €20¢/1/S

L €20C/1/¢

L €20C/1/1

"0¢/T/1T

zeoe/1/6

zeoe/t/L

zeoe/t/s

ceoe/t/¢g

zeoz/t/t

“0¢/T/11

120C/1/6

120C/1/L

120¢/T/S

- 120C/1/€

120C/T/1

“0T/T/11

- 0c0Z/1/6
- 0C0¢/1/L
- 0¢0Z/1/S

L 0C0¢/1/¢

0czoz/tT/T

1/31

o

ALL SAMPLING EVENTS

Consent Decree Entered (March 2019)

- €c0C/6T/¢€

zeoe/61/€

Tzoz/et/€

- 0coc/eT/¢

610C/6T/¢€

- 810C/6T/¢

L10C/6T/€
910C/6T/€
S10C/61/€
v10C/6T/€
€T0C/61/€
croe/et/e
110C/61/€
0T0CZ/61/€
600C/6T/¢
800C/6T/€
L00¢/6T/€
900¢/6T/€
S00¢/61/€
v00¢/61/€
€00¢/61/€
cooz/61/€
100Z/6T/€
000Z/6T/€
6661/61/€

Concentration Trigger

Cleanup Level

MW-08 (D) —#~MW-10 (D) —m—MW-18 (D) —>MW-24 (D)

Vinyl Chloride Concentrations

B-Zone CPOC Wells
South Park Landfill

ENGINEERING . PLANNING . ENVIRONMENTAL SCIENCES

Parametrix

Downgradient
Upgradient

D
u



POST CONSENT DECREE SAMPLING EVENTS

- ¥202/1/1

FroT/T/TT

- €c0¢/1/6
| €z02/1/L
- €c0c/1/s
|- €c0T/T/¢€
,-mNON\H\ﬁ

T

Foz/T/TT

zeoe/1/6

zeoe/t/L

zeoe/t/s

ceoe/1/¢
zeoz/t/t

e 0C/T/T1
L 1T0C/1/6

120C/1/L

120¢/T/S

120C/T/¢€

120C/T/1

™

“0C¢/1/11

\l 0z0t/1/6
- 0¢0¢/T/L
- 0¢0¢/T/s

L 0C0¢/1/¢

—+— 0202/1/1

o

Consent Decree Entered
(March 2019)

ALL SAMPLING EVENTS

v20t/61/€
€c0e/61/€
ceoe/et/e
1z0C/6T/€

- 0coc/6T/¢€

6T0C/6T/€

- 8T0C/6T/€
- LT0C/6T/€
- 9T0¢C/6T/€

- GT0C/6T/€

- ¥T0C/61/€
- €10¢/6T/¢€
croz/et/e
110C/6T/€
0T0C/6T/€
600C/6T/€
800¢C/6T/€
L00C/6T/€
900¢/6T/€

- S00C/6T/¢

- ¥00Z/6T/¢
- €00C/6T/¢

cooz/61/€

100¢/6T/€
- 000C/6T/€

666T/61/€

MW-29 (U)

——MW-14 (U) MW-25 (D) —#—MW-26(D) —<MW-27 (D)
——MW-32 (D)

——MW-31 (D)

—+—MW-12 (V)

Cleanup Level

——MW-33 (D)

—MW-30 (D)

Cis-1,2-Dichloroethene Concentrations

A-Zone CPOC Wells
South Park Landfill

Parametrix

ENGINEERING . PLANNING . ENVIRONMENTAL SCIENCES

Downgradient
Upgradient

D
u



POST CONSENT DECREE SAMPLING EVENTS

|
- ¥202/1/1

<EH0z/T/1T

L £70¢/1/6

L €20C/1/L

.TT €c0¢/1/s

L €20C/1/¢
DX

- €20C/1/1
®0z/1/11
W 220C/1/6

zeoe/t/L

zeoe/t/s

ceoe/1/¢

zeoz/t/t

BE0C/T/TT

120C/1/6
120C/1/L
120¢/T/S

120C/T/¢€

120C/T/1
DX

T.

"0¢/T/11

w- 020C/1/6

L 020C/1/L
- 0z0t/1/s

L 0C0¢/1/¢

— 0c0¢/T/T

Consent Decree Entered
(March 2019)

ALL SAMPLING EVENTS

v20t/61/€
€c0e/61/€
ceoe/et/e
1z0C/6T/€
0c0t/61/€
610C/6T/€
810C/6T/€
L10C/6T/€
9T0C/6T/€
sToc/et/g
v10C/61/€
€T0C/6T/€
croz/et/e
110C/6T/€
0T0C/6T/€
600C/6T/€
800¢C/6T/€
L00C/6T/€
900¢/6T/€
S00¢/6T/¢€
v00C/6T/€
€00¢/6T/€
T00z/61/€
100C/61/€
000¢/61/€
6661/6T/€

Cleanup Level

—B-MW-18 (D) —<MW-24 (D)

—%~MW-10 (D)

MW-08 (D)

Cis-1,2-Dichloroethene Concentrations

B-Zone CPOC Wells
South Park Landfill

Parametrix

ENGINEERING . PLANNING . ENVIRONMENTAL SCIENCES

Downgradient
Upgradient

D
u



Laboratory Data

Attachment 4
First Quarter 2024 Groundwater




Analytical Resources, LLC

Analytical Chemists and Consultants
Tukwila, WA

26 February 2024

Min-Soon Yim
Seattle Public Utilities
700-5th Ave, Ste 4900, Box 34018

Seattle, WA 98124-4018

RE: South Park Landfill -Parametrix Water (553-155-067)

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

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

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

Associated Work Order(s) Associated SDG ID(s)
24B0127 N/A

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

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

Analytical Resources, LLC 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.
AN ACCo,
Kelly Bottem, Client Services Manager

&

° P’ 0
& % 4,
< «
@
o
o g
=

Cert# 100006-012

L

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

| Turn-around Requested: 2 weeks Date: _ Analytical Resources, Incorporated
: AL\ T AT AR R ® 1/ ‘G’/'LG‘LU\ Analytical Chemists and Consultants
ARI Cllent Company: Min Soon Yim, Seattle Phone: 206 684-7693 Page: \ of 2 4611 South 134th Place, Suite 100
Public Utility Tukwila, WA 98168
Client Contact: Laura Lee Phone: 206 394-3665 206-695-6200 206-695-6201 (fax)
Client Project Name: SPU South Park Landfill Analysis Requested Notes/Comments
Samplers: Chris Bourgeois HWA i
Ly = c
51 8|3
, . Number of o — i
Sample ID Date Time Matrix containez | L B -
T S e
—SPL-GWAMWTZ-0Z24—__| water —
S PG T 4-02 22— n Ree S I R - N, Ly R s —
SPL-GW-MW29-0224 2/6/2y }E 70 water 7 X X X
- ____.____-—-—*'—""'_""_““n..__________________________
water —F X% KA
SPL-GW-MW32-0224 2/%/ 2y e water 7 X X X
SPL-GW-MW33-0224 2(5/24 |\ \5 water 7 X X X
SPL-GW-MW10-0224 2 /5{2..1 (A ; water 7 X X X
 SPL-CW-MWE0-0277 | T T—————mater~| 77—+ X X X
SPL-GW-MW80-0224 Uik /L", —_— waler 2 X X
Comments/Special Instructions Relinquished by: Received by:n . ~ o Relinquished by: Received by:
(Signature)%L_—- (Signature) Fé'l,é&MJP % (Signature) (Signature)
Printed Name: Printed Name: 17 = Printed Name: Printed Name:
Bseda sk Avdg rao— fjh'!,‘;‘f Barcs
Company: Company: -z Company: Company:
e Ge OCe veienf kp e
Date & Time: Date & Time: {, - f Date & Time: Date & Time:
Z-l'o[ 29 (" o (¥ o Vi-kd & 'f{__,

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

signed agreement between AR/ and the Client.

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

Page 2 of 60 24B0127 ARISample FINAL 26 Feb 2024 1057




Chain of Custody Record & Laboratory Analysis Request

ARI-ASSIgned Number: - |Turn-around Requested: 2 weeks Date: 'L/é’ / 1’\1 Analytical Resources, Incorporated
A ; Analytical Chemists and Consultants
ARI Cllent Company: er‘l Soon Yim, Seattle Phone: 206 684-7693 Page: <2 of 7 4611 South 134th Place, Suite 100
Public Utility Tukwila, WA 98168
Client Contact: Laura Lee, Parametrix Phone: 206 394-3665 206-695-6200 206-695-6201 (fax)
Client Project Name: SPU South Park Landfill Analyms Requested Notes/Comments
Client Project #: 553-1550-067 Samplers: Chris Bourgeois HWA ”
w e c
g8 | 2| =
' s Number of o o i
Sample ID Date Time Matrix Sontsiners i B 5
© = =
SPL-GW-MW25-0224 15/ (00 water 13 X X X MS/MSD
SI'JI AL ML O 099 A Z —
o VoY JUTUEEET Vvd1 7 A X--' ’lf‘,
—SRL-CWMLMAL Y- i A V) e~
(224 Wwater va FAY N X% | "] [
SPL-GW-MW24-0224 2/@/2v | 1310 | water 7 X % X
SPL-GW-MW26-0224 |1/ G/aq | 1M | water 7 X X X
SPL-GW-MW08-0224 1/6/ ™~ oo{ o ——— 7 X X X
SPL-GW-MW27-0224 1 (fa/-z,-( t\L® water 7 X X X
SPL-GW-MW61-0224 2’/5/3'1_ l 5 40 water 7 X X X
W-MWA1-0224 ——— 2 XX T——F—1—
Comments/Special Instructions Relinquished by: Received by: Relinguished by: Received by:
(Signa(uﬂ/ (Signature) F (/MZ/}/}O Z% (Signature) (Signature)
Printed Name: Printed Name )é‘ . Printed Name: Printed Name:
Rudierel By areo™~|  Ph 0 Lo
Company: Company: 7 Company: Company:
KUY Geoscsecas /4 W
Date & Time: Date & Time: Date & Time: Date & Time:
ot LS 2/e01N 16495

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

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

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

Analytical Chemists and Consultants

Analytical Report

Seattle Public Utilities
700-5th Ave, Ste 4900, Box 34018
Seattle WA, 98124-4018

Project: South Park Landfill -Parametrix Water
Project Number: 553-155-067 Reported:

Project Manager: Min-Soon Yim 26-Feb-2024 10:57

ANALYTICAL REPORT FOR SAMPLES

Sample ID Laboratory ID Matrix Date Sampled Date Received

SPL-GW-MW29-0224 24B0127-01 Water 06-Feb-2024 16:00 06-Feb-2024 16:45
SPL-GW-MW32-0224 24B0127-02 Water 05-Feb-2024 11:20 06-Feb-2024 16:45
SPL-GW-MW33-0224 24B0127-03 Water 05-Feb-2024 10:15 06-Feb-2024 16:45
SPL-GW-MW10-0224 24B0127-04 Water 05-Feb-2024 12:45 06-Feb-2024 16:45
SPL-GW-MW80-0224 24B0127-05 Water 05-Feb-2024 00:00 06-Feb-2024 16:45
SPL-GW-MW25-0224 24B0127-06 Water 05-Feb-2024 14:00 06-Feb-2024 16:45
SPL-GW-MW24-0224 24B0127-07 Water 06-Feb-2024 13:20 06-Feb-2024 16:45
SPL-GW-MW26-0224 24B0127-08 Water 06-Feb-2024 14:45 06-Feb-2024 16:45
SPL-GW-MW08-0224 24B0127-09 Water 06-Feb-2024 09:10 06-Feb-2024 16:45
SPL-GW-MW27-0224 24B0127-10 Water 06-Feb-2024 11:20 06-Feb-2024 16:45
SPL-GW-MW61-0224 24B0127-11 Water 05-Feb-2024 15:00 06-Feb-2024 16:45

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

Analytical Chemists and Consultants

g

Analytical Report
Seattle Public Utilities Project: South Park Landfill -Parametrix Water
700-5th Ave, Ste 4900, Box 34018 Project Number: 553-155-067 Reported:
Seattle WA, 98124-4018 Project Manager: Min-Soon Yim 26-Feb-2024 10:57

Work Order Case Narrative

Client: Seattle Public Utilities
Project: South Park Landfill
Work Order: 24B0127

Sample receipt

Samples as listed on the preceding page were received February 6, 2024 under ARI work order 24B0127}. For details
regarding sample receipt, please refer to the Cooler Receipt Form.

Volatiles - EPA Method SW8260D

The sample(s) were analyzed within the recommended holding times.
Initial and continuing calibrations were within method requirements.
Internal standard areas were within limits.

The surrogate percent recoveries were within control limits.

The method blank(s) were clean at the reporting limits.

The blank spike and blank spike duplicate (BS/LCS and BSD/LCSD) spike recoveries and relative percent difference (RPD)
were within control limits.

The matrix spike/matrix spike duplicate (MS/MSD) spike recoveries and relative percent difference (RPD) were within
advisory control limits with the exception of analytes flagged on the associated forms.

Volatiles - EPA Method 8260D-SIM (Selected lon Monitoring)

The sample(s) were analyzed within the recommended holding times.
Initial and continuing calibrations were within method requirements.
Internal standard areas were within limits.

The surrogate percent recoveries were within control limits.

The method blank(s) were clean at the reporting limits.

The blank spike and blank spike duplicate (BS/LCS and BSD/LCSD) spike recoveries and relative percent difference (RPD)
were within control limits.

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

Page 5 of 60 24B0127 ARISample FINAL 26 Feb 2024 1057




Analytical Resources, LL.C

Analytical Chemists and Consultants

g

Analytical Report
Seattle Public Utilities Project: South Park Landfill -Parametrix Water
700-5th Ave, Ste 4900, Box 34018 Project Number: 553-155-067 Reported:
Seattle WA, 98124-4018 Project Manager: Min-Soon Yim 26-Feb-2024 10:57

The matrix spike/matrix spike duplicate (MS/MSD) percent recoveries and relative percent difference (RPD) were within
advisory control limits.

Total Metals - EPA Method 6020B

The sample(s) were digested and analyzed within the recommended holding times.
Initial and continuing calibrations were within method requirements.

The method blank(s) were clean at the reporting limits.

The blank spike (BS/LCS) percent recoveries were within control limits.

The matrix spike (MS) percent recoveries and the duplicate (DUP) relative percent difference (RPD) were within advisory
control limits.

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

Printed: 2/7/2024 9:19:46AM

WORK ORDER

B 24B0127
Samples will be discarded 90 days after submission of a final report unless other instructions are received
Client: Seattle Public Utilities Project Manager: Kelly Bottem
Project: South Park Landfill -Parametrix Water Project Number: 553-155-067
Preservation Confirmation
Container 1D Container Type pH
24B0127-01 A HDPE NM, 300 mL, 1:1 HNO3 27 nss
24B0127-01 B VOA Vial, Clear, 40 mL, HCL l
24B0127-01 C VOA Vial, Clear, 40 mL, HCL
24B0127-01 D VOA Vial, Clear, 40 mL, HCL
24B0127-01 E VOA Vial, Clear, 40 mL
24B0127-01 F VOA Vial, Clear, 40 mL
24B0I27-01 G VOA Vial. Clear, 40 mL
24B0127-02 A HDPE NM, 300 mL, I:1 HNO3 27 97‘5’5
24B0127-02 B VOA Vial, Clear, 40 mL, HCL ‘
24B0127-02 C VOA Vial, Clear, 40 mL, HCL
24B0127-02 D VOA Vial, Clear, 40 mL, HCL
24B0127-02 E VOA Vial, Clear, 40 mL
24B0127-02 F VOA Vial, Clear, 40 mL
24B0127-02 G VOA Vial, Clear, 40 mL
24B0127-03 A HDPE NM, 500 mL, I:1 HNO3 Fab 4 sl
24B0127-03 B VOA Vial, Clear, 40 mL, HCL !
24B0127-03 C VOA Vial, Clear, 40 mL, HCL
24B0127-03 D VOA Vial. Clear, 40 mL, HCL
24B0127-03 E VOA Vial. Clear, 40 mL '
24B0127-03 F VOA Vial, Clear, 40 mL
24B0127-03 G VOA Vial, Clear, 40 mL
24B0127-04 A HDPE NM, 300 mL, ;1 HNO3 o -‘OC\S%'
24B0127-04 B VOA Vial. Clear, 40 mL, HCL {
24B0127-04 C VOA Vial. Clear. 40 mL, HCL
24B0127-04 D VOA Vial, Clear, 40 mL, HCL
24B0127-04 E VOA Vial, Clear, 40 mL
24B0127-04 F VOA Vial, Clear, 40 mL
24B0127-04 G VOA Vial, Clear, 40 mL
24B0127-05 A VOA Vial, Clear, 40 mL, HCL
24B0127-05 B VOA Vial, Clear, 40 mL
24B0127-06 A HDPE NM. 500 mL. 1:1 HNO3 il 'Dc\ﬁq
24B0127-06 B VOA Vial, Clear, 40 mL, HCL :
24B0127-06 C VOA Vial, Clear, 40 mL, HCL
24B0127-06 D VOA Vial, Clear, 40 mL, HCL

Reviewed By

Date
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G

Analytical Resources, LLC

Analytical Chemists and Consultants

Printed: 2/7/2024 9:19:46AM

WORK ORDER

I

24B0127

Samples will be discarded 90 days after submission of a final report unless other instructions are received

Client: Seattle Public Utilities

Project: South Park Landfill -Parametrix Water

Project Manager: Kelly Bottem

Project Number: 553-155-067

24B0127-06 E

VOA Vial. Clear,

40 mL, HCL

24B0127-06 F

VOA Vial. Clear.

40 mL, HCL

24B0127-06 G

VOA Vial, Clear,

40 mL, HCL

24B0127-06 H

VOA Vial, Clear,

40 mL

24B0127-06 1

VOA Vial, Clear,

40 mL

24B0127-06 ]

VOA Vial, Clear, 40 mL

24B0127-06 K

VOA Vial, Clear, 40 mL

24B0127-06 L

VOA Vial, Clear, 40 mL

24B0127-06 M

VOA Vial, Clear,

40 mL

24B0127-07 A

HDPE NM, 500

mL, 1:1 HNO3

24B0127-07 B

VOA Vial, Clear. 40 mL, HCL

24B0127-07 C

VOA Vial, Clear, 40 mL. HCL

24B0127-07 D

VOA Vial, Clear.

40 mL, HCL

24B0127-07 E

VOA Vial, Clear,

40 mL

24B0127-07 F

VOA Vial, Clear, 40 mL

24B0127-07 G

VOA Vial, Clear, 40 mL

24B0127-08 A

HDPE NM, 500

mL. 1:1 HNO3

<7 Pl S

24B0127-08 B

VOA Vial, Clear, 40 mL, HCL

24B0127-08 C

VOA Vial, Clear, 40 mL, HCL

24B0127-08 D

VOA Vial, Clear,

40 mL, HCL

24B0127-08 E

VOA Vial, Clear,

40 mL

24B0127-08 F

VOA Vial, Clear,

40 mL

24B0127-08 G

VOA Vial, Clear, 40 mL

24B0127-09 A

HDPE NM, 500

mL, 1:1 HNO3

2T

24B0127-09 B

VOA Vial, Clear,

40 mL, HCL

f)cﬁ. S5

24B0127-09 C

VOA Vial, Clear,

40 mL, HCL

24B0127-09 D

VOA Vial, Clear,

40 mL, HCL

24B0127-09 E

VOA Vial, Clear,

40 mL

24B0127-09 F

VOA Vial, Clear, 40 mL

24B0127-09 G

VOA Vial, Clear, 40 mL

24B0127-10 A

HDPE NM. 500

mL, ;1 HNO3

Z%

24B0127-10B

VOA Vial, Cleal

40 mL, HCL

Q(f&.s 5
\

24B0I127-10C

VOA Vial. Clea

- 40 mL, HCL

24B0127-10 D

VOA Vial. Clean

. 40 mL, HCL

24B0I127-10E

VOA Vial. Cleai

-, 40 mL

24B0I127-10F

VOA Vial, Cleat

40 mL

Reviewed By

Date
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0 Analytical Resources, LLC
Analytical Chemists and Consultants

Printed: 2/7/2024 9:19:46AM

WORK ORDER

24B0127

Samples will be discarded 90 days after submission of a final report unless other instructions are received

Client: Seattle Public Utilities

Project: South Park Landfill -Parametrix Water

Project Manager: Kelly Bottem

Project Number: 553-155-067

24B0127-10 G VOA Vial, Clear, 40 mL
24B0127-11 A HDPE NM, 300 mL. 1:1 HNO3 £ PC\QQ
24B0127-11 B VOA Vial, Clear, 40 mL, HCL {
24B0127-11 C VOA Vial, Clear, 40 mL, HCL
24B0I27-11 D VOA Vial, Clear, 40 mL. HCL
24B0127-11 E VOA Vial, Clear, 40 mL
24B0127-11 F VOA Vial, Clear, 40 ml.
24B0127-11 G VOA Vial, Clear, 40 mL
dodr
Preservation Conlirmed By Date/ / Z q
Reviewed By Date Page 9 of 60 24B0127 ARISample FINAL 26 Feb 2024 1057



‘q’" araiclchemise and consians Cooler Receipt Form

) . L ; Al
ARI Client: ipu L~ Project Name: 22«19 Lot lend £.1]
COC Nof(s): @) Delivered by: Fed-Ex UPS Courier K{and Deliveted Other:
: —_—
Assigned ARI Job No: 74 L!Q]?j]? 7 Tracking No: @
Preliminary Examination Phase:
Were intact, properly signed and dated custody seals attached to the outside of the cooler? YES @
Were custody papers included with the cooler? ...........cooooooiiiiiiii HESD NO
Were custody papers properly filled out (ink, signed, etC.) ..........ccooo i @) NO
Temperature of Cooler(s) ("C) (recommended 2.0-6.0 °C for chemistry)
i e
Time /é) ‘ N:’ 5. ol
If cooler temperature is out of compliance fill out form 00070F Temp Gun ID#; J %?iug)
S . / H. VAL
Cooler Accepted by: lgzﬁ Date: L/Qé/zfv Time: /é- 7>

Complete custody forms and attach all shipping documents

Log-In Phase:

Was a temperature blank included in the cooler? ..............coooeiiiiiiieis , YES @
What kind of packing material was used? ... Bubble Wrap(Wet Ice Gel Pack@s Foam Block Paper Other:
Was sufficient ice used (if apPropriate)? ........oiivieiiiiie e e e e NA YES NO
How were bottles sealed in plastic bags? ... ..o Individually roupe Not
Did all bottles arrive in good condition {UNBroken)? ...........cooccoiiviiiiiniccicce e @ NO
Were all bottle labels complete and legible? ...........coovvviiiiiiiiiin, ( YES NO
Did the number of containers listed on COC match with the number of containers received? ................ . YES NO
Did all bottle labels and tags agree with cUStOdY PAPEIST ......ovivr it e et e k..)f.-é;) NO
Were all bottles used correct for the requested analySes? ........coooveveeeiivicreececeeceeee e QTEB NO
Do any of the analyses (bottles) require preservation? (attach preservation sheet, excluding VOCs) ... NA ;’VE% NO
Were all VOC vials free of air bubbIEST ........coooiiiiiii e e NA YES @
Was sufficient amount of sample sentin each bottle? ..o Q{ES NO
Date VOC Trip Blank was made at ARL .. ... i e et e \E‘A
\é\;el&;tlge BAmple(e). apft @ YES Date/Time: Equipment: Split by:

Samples Logged by: K?C Date: Q{ZIZ(7Z‘{ Time: C}% ‘O 5 Labels checked by: K ii -

** Notify Projeét Manager of discrepancies or concerns **

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

Additional Notes, Discrepancies, & Resolutions:

By: Date:

0016F Cooler Receipt Form Revision 014A
01/17/2018
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Analytical Resources, LL.C

Analytical Chemists and Consultants

Analytical Report

Seattle Public Utilities
700-5th Ave, Ste 4900, Box 34018
Seattle WA, 98124-4018

Project: South Park Landfill -Parametrix Water
Project Number: 553-155-067

Project Manager: Min-Soon Yim

Reported:
26-Feb-2024 10:57

Volatile Organic Compounds

SPL-GW-MW29-0224
24B0127-01 (Water)

Method: EPA 8260D
Instrument: NT3 Analyst: PKC

Sampled: 02/06/2024 16:00
Analyzed: 02/07/2024 19:07

Sample Preparation:
Preparation Batch: BMB0200
Prepared: 02/07/2024

Preparation Method: EPA 5030C (Purge and Trap)

Sample Size: 10 mL
Final Volume: 10 mL

Extract ID: 24B0127-01 D

Reporting
Analyte CAS Number Dilution Limit Result Units Notes
cis-1,2-Dichloroethene 156-59-2 1 0.20 ND ug/L U
Surrogate: 1,2-Dichloroethane-d4 80-129 % 90.3 %

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

Analytical Chemists and Consultants

Analytical Report

Seattle Public Utilities
700-5th Ave, Ste 4900, Box 34018
Seattle WA, 98124-4018

Project: South Park Landfill -Parametrix Water
Project Number: 553-155-067

Project Manager: Min-Soon Yim

Reported:
26-Feb-2024 10:57

Volatile Organic Compounds - SIM

SPL-GW-MW29-0224
24B0127-01 (Water)

Method: EPA 8260D-SIM
Instrument: NT16 Analyst: PAB

Sampled: 02/06/2024 16:00
Analyzed: 02/08/2024 15:14

Sample Preparation:
Preparation Batch: BMB0231
Prepared: 02/08/2024

Preparation Method: EPA 5030C (Purge and Trap)

Sample Size: 10 mL
Final Volume: 10 mL

Extract ID: 24B0127-01 E

Reporting
Analyte CAS Number Dilution Limit Result Units Notes
Vinyl chloride 75-01-4 1 0.0200 0.0496 ug/L
Surrogate: 1,2-Dichloroethane-d4 80-129 % 107 %

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

Analytical Chemists and Consultants

Analytical Report

Seattle Public Utilities Project: South Park Landfill -Parametrix Water
700-5th Ave, Ste 4900, Box 34018 Project Number: 553-155-067

Reported:
Seattle WA, 98124-4018 Project Manager: Min-Soon Yim 26-Feb-2024 10:57

SPL-GW-MW29-0224
24B0127-01 (Water)

Metals and Metallic Compounds
Method: EPA 6020B Sampled: 02/06/2024 16:00
Instrument: ICPMS2 Analyst: HAL

Analyzed: 02/22/2024 19:38

Sample Preparation: Preparation Method: REN - EPA 3010A M Extract ID: 24B0127-01 A

Preparation Batch: BMB0461 Sample Size: 25 mL

Prepared: 02/16/2024 Final Volume: 25 mL

Reporting

Analyte CAS Number  Dilution Limit Result Units Notes
Iron 7439-89-6 10 0.360 21.7 mg/L D
Manganese 7439-96-5 10 0.00500 0.587 mg/L D

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

Analytical Chemists and Consultants

Analytical Report

Seattle Public Utilities
700-5th Ave, Ste 4900, Box 34018
Seattle WA, 98124-4018

Project: South Park Landfill -Parametrix Water
Project Number: 553-155-067

Project Manager: Min-Soon Yim

Reported:
26-Feb-2024 10:57

Volatile Organic Compounds

SPL-GW-MW32-0224
24B0127-02 (Water)

Method: EPA 8260D
Instrument: NT3 Analyst: PKC

Sampled: 02/05/2024 11:20
Analyzed: 02/07/2024 19:29

Sample Preparation:
Preparation Batch: BMB0200
Prepared: 02/07/2024

Preparation Method: EPA 5030C (Purge and Trap)

Sample Size: 10 mL
Final Volume: 10 mL

Extract ID: 24B0127-02 B

Reporting
Analyte CAS Number Dilution Limit Result Units Notes
cis-1,2-Dichloroethene 156-59-2 1 0.20 0.44 ug/L
Surrogate: 1,2-Dichloroethane-d4 80-129 % 100 %

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

Analytical Chemists and Consultants

Analytical Report

Seattle Public Utilities
700-5th Ave, Ste 4900, Box 34018
Seattle WA, 98124-4018

Project: South Park Landfill -Parametrix Water
Project Number: 553-155-067

Project Manager: Min-Soon Yim

Reported:
26-Feb-2024 10:57

Volatile Organic Compounds - SIM

SPL-GW-MW32-0224
24B0127-02 (Water)

Method: EPA 8260D-SIM
Instrument: NT16 Analyst: PAB

Sampled: 02/05/2024 11:20
Analyzed: 02/08/2024 15:35

Sample Preparation:
Preparation Batch: BMB0231
Prepared: 02/08/2024

Preparation Method: EPA 5030C (Purge and Trap)

Sample Size: 10 mL
Final Volume: 10 mL

Extract ID: 24B0127-02 E

Reporting
Analyte CAS Number Dilution Limit Result Units Notes
Vinyl chloride 75-01-4 1 0.0200 0.195 ug/L
Surrogate: 1,2-Dichloroethane-d4 80-129 % 106 %

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

Analytical Chemists and Consultants

Analytical Report

Seattle Public Utilities Project: South Park Landfill -Parametrix Water
700-5th Ave, Ste 4900, Box 34018 Project Number: 553-155-067

Reported:
Seattle WA, 98124-4018 Project Manager: Min-Soon Yim 26-Feb-2024 10:57

SPL-GW-MW32-0224
24B0127-02 (Water)

Metals and Metallic Compounds
Method: EPA 6020B Sampled: 02/05/2024 11:20
Instrument: ICPMS2 Analyst: HAL

Analyzed: 02/22/2024 19:40

Sample Preparation: Preparation Method: REN - EPA 3010A M Extract ID: 24B0127-02 A

Preparation Batch: BMB0461 Sample Size: 25 mL

Prepared: 02/16/2024 Final Volume: 25 mL

Reporting

Analyte CAS Number  Dilution Limit Result Units Notes
Iron 7439-89-6 20 0.720 15.5 mg/L D
Manganese 7439-96-5 20 0.0100 1.40 mg/L D

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

Analytical Chemists and Consultants

Analytical Report

Seattle Public Utilities
700-5th Ave, Ste 4900, Box 34018
Seattle WA, 98124-4018

Project: South Park Landfill -Parametrix Water
Project Number: 553-155-067

Project Manager: Min-Soon Yim

Reported:
26-Feb-2024 10:57

Volatile Organic Compounds

SPL-GW-MW33-0224
24B0127-03 (Water)

Method: EPA 8260D
Instrument: NT3 Analyst: PKC

Sampled: 02/05/2024 10:15
Analyzed: 02/07/2024 19:51

Sample Preparation:
Preparation Batch: BMB0200
Prepared: 02/07/2024

Preparation Method: EPA 5030C (Purge and Trap)

Sample Size: 10 mL
Final Volume: 10 mL

Extract ID: 24B0127-03 B

Reporting
Analyte CAS Number Dilution Limit Result Units Notes
cis-1,2-Dichloroethene 156-59-2 1 0.20 ND ug/L U
Surrogate: 1,2-Dichloroethane-d4 80-129 % 102 %

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

Analytical Chemists and Consultants

Analytical Report

Seattle Public Utilities
700-5th Ave, Ste 4900, Box 34018
Seattle WA, 98124-4018

Project: South Park Landfill -Parametrix Water
Project Number: 553-155-067

Project Manager: Min-Soon Yim

Reported:
26-Feb-2024 10:57

Volatile Organic Compounds - SIM

SPL-GW-MW33-0224
24B0127-03 (Water)

Method: EPA 8260D-SIM
Instrument: NT16 Analyst: PAB

Sampled: 02/05/2024 10:15
Analyzed: 02/08/2024 15:55

Sample Preparation:
Preparation Batch: BMB0231
Prepared: 02/08/2024

Preparation Method: EPA 5030C (Purge and Trap)

Sample Size: 10 mL
Final Volume: 10 mL

Extract ID: 24B0127-03 E

Reporting
Analyte CAS Number Dilution Limit Result Units Notes
Vinyl chloride 75-01-4 1 0.0200 0.125 ug/L
Surrogate: 1,2-Dichloroethane-d4 80-129 % 106 %

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

Analytical Chemists and Consultants

Analytical Report

Seattle Public Utilities Project: South Park Landfill -Parametrix Water
700-5th Ave, Ste 4900, Box 34018 Project Number: 553-155-067

Reported:
Seattle WA, 98124-4018 Project Manager: Min-Soon Yim 26-Feb-2024 10:57

SPL-GW-MW33-0224
24B0127-03 (Water)

Metals and Metallic Compounds
Method: EPA 6020B Sampled: 02/05/2024 10:15
Instrument: ICPMS2 Analyst: HAL

Analyzed: 02/22/2024 19:42

Sample Preparation: Preparation Method: REN - EPA 3010A M Extract ID: 24B0127-03 A

Preparation Batch: BMB0461 Sample Size: 25 mL

Prepared: 02/16/2024 Final Volume: 25 mL

Reporting

Analyte CAS Number  Dilution Limit Result Units Notes
Iron 7439-89-6 20 0.720 16.3 mg/L D
Manganese 7439-96-5 20 0.0100 1.62 mg/L D

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

Analytical Chemists and Consultants

Analytical Report

Seattle Public Utilities
700-5th Ave, Ste 4900, Box 34018
Seattle WA, 98124-4018

Project: South Park Landfill -Parametrix Water
Project Number: 553-155-067

Project Manager: Min-Soon Yim

Reported:
26-Feb-2024 10:57

Volatile Organic Compounds

SPL-GW-MW10-0224
24B0127-04 (Water)

Method: EPA 8260D
Instrument: NT3 Analyst: PKC

Sampled: 02/05/2024 12:45
Analyzed: 02/07/2024 20:13

Sample Preparation:
Preparation Batch: BMB0200
Prepared: 02/07/2024

Preparation Method: EPA 5030C (Purge and Trap)

Sample Size: 10 mL
Final Volume: 10 mL

Extract ID: 24B0127-04 C

Reporting
Analyte CAS Number Dilution Limit Result Units Notes
cis-1,2-Dichloroethene 156-59-2 1 0.20 0.74 ug/L
Surrogate: 1,2-Dichloroethane-d4 80-129 % 102 %

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

Analytical Chemists and Consultants

Analytical Report

Seattle Public Utilities
700-5th Ave, Ste 4900, Box 34018
Seattle WA, 98124-4018

Project: South Park Landfill -Parametrix Water
Project Number: 553-155-067

Project Manager: Min-Soon Yim

Reported:
26-Feb-2024 10:57

Volatile Organic Compounds - SIM

SPL-GW-MW10-0224
24B0127-04 (Water)

Method: EPA 8260D-SIM
Instrument: NT16 Analyst: PAB

Sampled: 02/05/2024 12:45
Analyzed: 02/08/2024 16:16

Sample Preparation:
Preparation Batch: BMB0231
Prepared: 02/08/2024

Preparation Method: EPA 5030C (Purge and Trap)

Sample Size: 10 mL
Final Volume: 10 mL

Extract ID: 24B0127-04 E

Reporting
Analyte CAS Number Dilution Limit Result Units Notes
Vinyl chloride 75-01-4 1 0.0200 0.109 ug/L
Surrogate: 1,2-Dichloroethane-d4 80-129 % 106 %

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

Analytical Chemists and Consultants

Analytical Report

Seattle Public Utilities Project: South Park Landfill -Parametrix Water
700-5th Ave, Ste 4900, Box 34018 Project Number: 553-155-067

Reported:
Seattle WA, 98124-4018 Project Manager: Min-Soon Yim 26-Feb-2024 10:57

SPL-GW-MW10-0224
24B0127-04 (Water)

Metals and Metallic Compounds
Method: EPA 6020B Sampled: 02/05/2024 12:45
Instrument: ICPMS2 Analyst: HAL

Analyzed: 02/22/2024 19:43

Sample Preparation: Preparation Method: REN - EPA 3010A M Extract ID: 24B0127-04 A

Preparation Batch: BMB0461 Sample Size: 25 mL

Prepared: 02/16/2024 Final Volume: 25 mL

Reporting

Analyte CAS Number  Dilution Limit Result Units Notes
Iron 7439-89-6 20 0.720 352 mg/L D
Manganese 7439-96-5 20 0.0100 2.05 mg/L D

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

Analytical Chemists and Consultants

Analytical Report

Seattle Public Utilities
700-5th Ave, Ste 4900, Box 34018
Seattle WA, 98124-4018

Project: South Park Landfill -Parametrix Water
Project Number: 553-155-067

Project Manager: Min-Soon Yim

Reported:
26-Feb-2024 10:57

Volatile Organic Compounds

SPL-GW-MW80-0224
24B0127-05 (Water)

Method: EPA 8260D
Instrument: NT3 Analyst: PKC

Sampled: 02/05/2024 00:00
Analyzed: 02/07/2024 20:35

Sample Preparation:
Preparation Batch: BMB0200
Prepared: 02/07/2024

Preparation Method: EPA 5030C (Purge and Trap)

Sample Size: 10 mL
Final Volume: 10 mL

Extract ID: 24B0127-05 A

Reporting
Analyte CAS Number Dilution Limit Result Units Notes
cis-1,2-Dichloroethene 156-59-2 1 0.20 ND ug/L U
Surrogate: 1,2-Dichloroethane-d4 80-129 % 91.4 %

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

Analytical Chemists and Consultants

Analytical Report

Seattle Public Utilities
700-5th Ave, Ste 4900, Box 34018
Seattle WA, 98124-4018

Project: South Park Landfill -Parametrix Water
Project Number: 553-155-067

Project Manager: Min-Soon Yim

Reported:
26-Feb-2024 10:57

Volatile Organic Compounds - SIM

SPL-GW-MW80-0224
24B0127-05 (Water)

Method: EPA 8260D-SIM
Instrument: NT16 Analyst: PAB

Sampled: 02/05/2024 00:00
Analyzed: 02/08/2024 16:37

Sample Preparation:
Preparation Batch: BMB0231
Prepared: 02/08/2024

Preparation Method: EPA 5030C (Purge and Trap)

Sample Size: 10 mL
Final Volume: 10 mL

Extract ID: 24B0127-05 B

Reporting
Analyte CAS Number Dilution Limit Result Units Notes
Vinyl chloride 75-01-4 1 0.0200 ND ug/L U
Surrogate: 1,2-Dichloroethane-d4 80-129 % 105 %

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

Analytical Chemists and Consultants

Analytical Report

Seattle Public Utilities
700-5th Ave, Ste 4900, Box 34018
Seattle WA, 98124-4018

Project: South Park Landfill -Parametrix Water
Project Number: 553-155-067

Project Manager: Min-Soon Yim

Reported:
26-Feb-2024 10:57

Volatile Organic Compounds

SPL-GW-MW25-0224
24B0127-06 (Water)

Method: EPA 8260D
Instrument: NT3 Analyst: PKC

Sampled: 02/05/2024 14:00
Analyzed: 02/13/2024 17:56

Sample Preparation:
Preparation Batch: BMB0362
Prepared: 02/13/2024

Preparation Method: EPA 5030C (Purge and Trap)

Sample Size: 10 mL
Final Volume: 10 mL

Extract ID: 24B0127-06 C

Reporting
Analyte CAS Number Dilution Limit Result Units Notes
cis-1,2-Dichloroethene 156-59-2 1 0.20 ND ug/L U
Surrogate: 1,2-Dichloroethane-d4 80-129 % 114 %

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

Analytical Chemists and Consultants

Analytical Report

Seattle Public Utilities
700-5th Ave, Ste 4900, Box 34018
Seattle WA, 98124-4018

Project: South Park Landfill -Parametrix Water
Project Number: 553-155-067

Project Manager: Min-Soon Yim

Reported:
26-Feb-2024 10:57

Volatile Organic Compounds - SIM

SPL-GW-MW25-0224
24B0127-06 (Water)

Method: EPA 8260D-SIM
Instrument: NT16 Analyst: PAB

Sampled: 02/05/2024 14:00
Analyzed: 02/08/2024 16:57

Sample Preparation:
Preparation Batch: BMB0231
Prepared: 02/08/2024

Preparation Method: EPA 5030C (Purge and Trap)

Sample Size: 10 mL
Final Volume: 10 mL

Extract ID: 24B0127-06 H

Reporting
Analyte CAS Number Dilution Limit Result Units Notes
Vinyl chloride 75-01-4 1 0.0200 0.417 ug/L
Surrogate: 1,2-Dichloroethane-d4 80-129 % 104 %

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

Analytical Report
Seattle Public Utilities Project: South Park Landfill -Parametrix Water
700-5th Ave, Ste 4900, Box 34018 Project Number: 553-155-067 Reported:
Seattle WA, 98124-4018

Project Manager: Min-Soon Yim 26-Feb-2024 10:57

Metals and Metallic Compounds
Method: EPA 6020B

SPL-GW-MW25-0224
24B0127-06 (Water)

Instrument: ICPMS1 Analyst: DOE

Sampled: 02/05/2024 14:00
Analyzed: 02/21/2024 22:16

Sample Preparation:

Prepared: 02/16/2024

Preparation Method: REN - EPA 3010A M
Preparation Batch: BMB0461

Extract ID: 24B0127-06 A 01
Sample Size: 25 mL

Final Volume: 25 mL

Reporting
Analyte CAS Number  Dilution Limit Result Units Notes
Manganese 7439-96-5 50 0.0250 2.73 mg/L D

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

Analytical Report
Seattle Public Utilities Project: South Park Landfill -Parametrix Water
700-5th Ave, Ste 4900, Box 34018 Project Number: 553-155-067 Reported:
Seattle WA, 98124-4018

Project Manager: Min-Soon Yim 26-Feb-2024 10:57

Metals and Metallic Compounds

SPL-GW-MW25-0224
24B0127-06 (Water)

Method: EPA 6020B
Instrument: ICPMS2 Analyst: HAL

Sampled: 02/05/2024 14:00
Analyzed: 02/22/2024 20:04

Sample Preparation:

Prepared: 02/16/2024

Preparation Method: REN - EPA 3010A M
Preparation Batch: BMB0461

Extract ID: 24B0127-06 A
Sample Size: 25 mL

Final Volume: 25 mL

Reporting
Analyte CAS Number  Dilution Limit Result Units Notes
Iron 7439-89-6 50 1.80 35.6 mg/L D

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

Analytical Chemists and Consultants

Analytical Report

Seattle Public Utilities
700-5th Ave, Ste 4900, Box 34018
Seattle WA, 98124-4018

Project: South Park Landfill -Parametrix Water
Project Number: 553-155-067

Project Manager: Min-Soon Yim

Reported:
26-Feb-2024 10:57

Volatile Organic Compounds

SPL-GW-MW24-0224
24B0127-07 (Water)

Method: EPA 8260D
Instrument: NT3 Analyst: PKC

Sampled: 02/06/2024 13:20
Analyzed: 02/13/2024 18:18

Sample Preparation:
Preparation Batch: BMB0362
Prepared: 02/13/2024

Preparation Method: EPA 5030C (Purge and Trap)

Sample Size: 10 mL
Final Volume: 10 mL

Extract ID: 24B0127-07 C

Reporting
Analyte CAS Number Dilution Limit Result Units Notes
cis-1,2-Dichloroethene 156-59-2 1 0.20 ND ug/L U
Surrogate: 1,2-Dichloroethane-d4 80-129 % 115 %

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

Analytical Chemists and Consultants

Analytical Report

Seattle Public Utilities
700-5th Ave, Ste 4900, Box 34018
Seattle WA, 98124-4018

Project: South Park Landfill -Parametrix Water
Project Number: 553-155-067

Project Manager: Min-Soon Yim

Reported:
26-Feb-2024 10:57

Volatile Organic Compounds - SIM

SPL-GW-MW24-0224
24B0127-07 (Water)

Method: EPA 8260D-SIM
Instrument: NT16 Analyst: PAB

Sampled: 02/06/2024 13:20
Analyzed: 02/08/2024 17:18

Sample Preparation:
Preparation Batch: BMB0231
Prepared: 02/08/2024

Preparation Method: EPA 5030C (Purge and Trap)

Sample Size: 10 mL
Final Volume: 10 mL

Extract ID: 24B0127-07 E

Reporting
Analyte CAS Number Dilution Limit Result Units Notes
Vinyl chloride 75-01-4 1 0.0200 0.0325 ug/L
Surrogate: 1,2-Dichloroethane-d4 80-129 % 107 %

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

Analytical Chemists and Consultants

Analytical Report

Seattle Public Utilities Project: South Park Landfill -Parametrix Water
700-5th Ave, Ste 4900, Box 34018 Project Number: 553-155-067

Reported:
Seattle WA, 98124-4018 Project Manager: Min-Soon Yim 26-Feb-2024 10:57

SPL-GW-MW24-0224
24B0127-07 (Water)

Metals and Metallic Compounds
Method: EPA 6020B Sampled: 02/06/2024 13:20
Instrument: ICPMS2 Analyst: HAL

Analyzed: 02/22/2024 19:45

Sample Preparation: Preparation Method: REN - EPA 3010A M Extract ID: 24B0127-07 A

Preparation Batch: BMB0461 Sample Size: 25 mL

Prepared: 02/16/2024 Final Volume: 25 mL

Reporting

Analyte CAS Number  Dilution Limit Result Units Notes
Iron 7439-89-6 20 0.720 28.6 mg/L D
Manganese 7439-96-5 20 0.0100 1.73 mg/L D

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

Analytical Chemists and Consultants

Analytical Report

Seattle Public Utilities
700-5th Ave, Ste 4900, Box 34018
Seattle WA, 98124-4018

Project: South Park Landfill -Parametrix Water
Project Number: 553-155-067

Project Manager: Min-Soon Yim

Reported:
26-Feb-2024 10:57

Volatile Organic Compounds

SPL-GW-MW26-0224
24B0127-08 (Water)

Method: EPA 8260D
Instrument: NT3 Analyst: PKC

Sampled: 02/06/2024 14:45
Analyzed: 02/13/2024 18:40

Sample Preparation:
Preparation Batch: BMB0362
Prepared: 02/13/2024

Preparation Method: EPA 5030C (Purge and Trap)

Sample Size: 10 mL
Final Volume: 10 mL

Extract ID: 24B0127-08 D

Reporting
Analyte CAS Number Dilution Limit Result Units Notes
cis-1,2-Dichloroethene 156-59-2 1 0.20 0.42 ug/L
Surrogate: 1,2-Dichloroethane-d4 80-129 % 108 %

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

Analytical Chemists and Consultants

Analytical Report

Seattle Public Utilities
700-5th Ave, Ste 4900, Box 34018
Seattle WA, 98124-4018

Project: South Park Landfill -Parametrix Water
Project Number: 553-155-067

Project Manager: Min-Soon Yim

Reported:
26-Feb-2024 10:57

Volatile Organic Compounds - SIM

SPL-GW-MW26-0224
24B0127-08 (Water)

Method: EPA 8260D-SIM
Instrument: NT16 Analyst: PAB

Sampled: 02/06/2024 14:45
Analyzed: 02/08/2024 17:38

Sample Preparation:
Preparation Batch: BMB0231
Prepared: 02/08/2024

Preparation Method: EPA 5030C (Purge and Trap)

Sample Size: 10 mL
Final Volume: 10 mL

Extract ID: 24B0127-08 F

Reporting
Analyte CAS Number Dilution Limit Result Units Notes
Vinyl chloride 75-01-4 1 0.0200 0.0420 ug/L
Surrogate: 1,2-Dichloroethane-d4 80-129 % 107 %

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

Analytical Chemists and Consultants

Analytical Report

Seattle Public Utilities Project: South Park Landfill -Parametrix Water
700-5th Ave, Ste 4900, Box 34018 Project Number: 553-155-067

Reported:
Seattle WA, 98124-4018 Project Manager: Min-Soon Yim 26-Feb-2024 10:57

SPL-GW-MW26-0224
24B0127-08 (Water)

Metals and Metallic Compounds
Method: EPA 6020B Sampled: 02/06/2024 14:45
Instrument: ICPMS2 Analyst: HAL

Analyzed: 02/22/2024 19:47

Sample Preparation: Preparation Method: REN - EPA 3010A M Extract ID: 24B0127-08 A

Preparation Batch: BMB0461 Sample Size: 25 mL

Prepared: 02/16/2024 Final Volume: 25 mL

Reporting

Analyte CAS Number  Dilution Limit Result Units Notes
Iron 7439-89-6 5 0.180 5.42 mg/L D
Manganese 7439-96-5 5 0.00250 0.0688 mg/L D

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

Analytical Chemists and Consultants

Analytical Report

Seattle Public Utilities
700-5th Ave, Ste 4900, Box 34018
Seattle WA, 98124-4018

Project: South Park Landfill -Parametrix Water
Project Number: 553-155-067

Project Manager: Min-Soon Yim

Reported:
26-Feb-2024 10:57

Volatile Organic Compounds

SPL-GW-MW08-0224
24B0127-09 (Water)

Method: EPA 8260D
Instrument: NT3 Analyst: PKC

Sampled: 02/06/2024 09:10
Analyzed: 02/13/2024 19:02

Sample Preparation:
Preparation Batch: BMB0362
Prepared: 02/13/2024

Preparation Method: EPA 5030C (Purge and Trap)

Sample Size: 10 mL
Final Volume: 10 mL

Extract ID: 24B0127-09 C

Reporting
Analyte CAS Number Dilution Limit Result Units Notes
cis-1,2-Dichloroethene 156-59-2 1 0.20 ND ug/L U
Surrogate: 1,2-Dichloroethane-d4 80-129 % 120 %

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

Analytical Chemists and Consultants

Analytical Report

Seattle Public Utilities
700-5th Ave, Ste 4900, Box 34018
Seattle WA, 98124-4018

Project: South Park Landfill -Parametrix Water
Project Number: 553-155-067

Project Manager: Min-Soon Yim

Reported:
26-Feb-2024 10:57

Volatile Organic Compounds - SIM

SPL-GW-MW08-0224
24B0127-09 (Water)

Method: EPA 8260D-SIM
Instrument: NT16 Analyst: PAB

Sampled: 02/06/2024 09:10
Analyzed: 02/08/2024 17:59

Sample Preparation:
Preparation Batch: BMB0231
Prepared: 02/08/2024

Preparation Method: EPA 5030C (Purge and Trap)

Sample Size: 10 mL
Final Volume: 10 mL

Extract ID: 24B0127-09 F

Reporting
Analyte CAS Number Dilution Limit Result Units Notes
Vinyl chloride 75-01-4 1 0.0200 0.0660 ug/L
Surrogate: 1,2-Dichloroethane-d4 80-129 % 106 %

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

Page 36 of 60 24B0127 ARISample FINAL 26 Feb 2024 1057




Analytical Resources, LL.C

Analytical Chemists and Consultants

Analytical Report

Seattle Public Utilities Project: South Park Landfill -Parametrix Water
700-5th Ave, Ste 4900, Box 34018 Project Number: 553-155-067

Reported:
Seattle WA, 98124-4018 Project Manager: Min-Soon Yim 26-Feb-2024 10:57

SPL-GW-MW08-0224
24B0127-09 (Water)

Metals and Metallic Compounds
Method: EPA 6020B Sampled: 02/06/2024 09:10
Instrument: ICPMS2 Analyst: HAL

Analyzed: 02/22/2024 19:49

Sample Preparation: Preparation Method: REN - EPA 3010A M Extract ID: 24B0127-09 A

Preparation Batch: BMB0461 Sample Size: 25 mL

Prepared: 02/16/2024 Final Volume: 25 mL

Reporting

Analyte CAS Number  Dilution Limit Result Units Notes
Iron 7439-89-6 10 0.360 14.3 mg/L D
Manganese 7439-96-5 10 0.00500 1.09 mg/L D

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

Analytical Chemists and Consultants

Analytical Report

Seattle Public Utilities
700-5th Ave, Ste 4900, Box 34018
Seattle WA, 98124-4018

Project: South Park Landfill -Parametrix Water
Project Number: 553-155-067

Project Manager: Min-Soon Yim

Reported:
26-Feb-2024 10:57

Volatile Organic Compounds

SPL-GW-MW27-0224
24B0127-10 (Water)

Method: EPA 8260D
Instrument: NT3 Analyst: PKC

Sampled: 02/06/2024 11:20
Analyzed: 02/13/2024 19:25

Sample Preparation:
Preparation Batch: BMB0362
Prepared: 02/13/2024

Preparation Method: EPA 5030C (Purge and Trap)

Sample Size: 10 mL
Final Volume: 10 mL

Extract ID: 24B0127-10 C

Reporting
Analyte CAS Number Dilution Limit Result Units Notes
cis-1,2-Dichloroethene 156-59-2 1 0.20 ND ug/L U
Surrogate: 1,2-Dichloroethane-d4 80-129 % 108 %

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

Analytical Chemists and Consultants

Analytical Report

Seattle Public Utilities
700-5th Ave, Ste 4900, Box 34018
Seattle WA, 98124-4018

Project: South Park Landfill -Parametrix Water
Project Number: 553-155-067

Project Manager: Min-Soon Yim

Reported:
26-Feb-2024 10:57

Volatile Organic Compounds - SIM

SPL-GW-MW27-0224
24B0127-10 (Water)

Method: EPA 8260D-SIM
Instrument: NT16 Analyst: PAB

Sampled: 02/06/2024 11:20
Analyzed: 02/08/2024 18:19

Sample Preparation:
Preparation Batch: BMB0231
Prepared: 02/08/2024

Preparation Method: EPA 5030C (Purge and Trap)

Sample Size: 10 mL
Final Volume: 10 mL

Extract ID: 24B0127-10 E

Reporting
Analyte CAS Number Dilution Limit Result Units Notes
Vinyl chloride 75-01-4 1 0.0200 0.0569 ug/L
Surrogate: 1,2-Dichloroethane-d4 80-129 % 106 %

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

Analytical Chemists and Consultants

Analytical Report

Seattle Public Utilities Project: South Park Landfill -Parametrix Water
700-5th Ave, Ste 4900, Box 34018 Project Number: 553-155-067

Reported:
Seattle WA, 98124-4018 Project Manager: Min-Soon Yim 26-Feb-2024 10:57

SPL-GW-MW27-0224
24B0127-10 (Water)

Metals and Metallic Compounds
Method: EPA 6020B Sampled: 02/06/2024 11:20
Instrument: ICPMS2 Analyst: HAL

Analyzed: 02/22/2024 19:50

Sample Preparation: Preparation Method: REN - EPA 3010A M Extract ID: 24B0127-10 A

Preparation Batch: BMB0461 Sample Size: 25 mL

Prepared: 02/16/2024 Final Volume: 25 mL

Reporting

Analyte CAS Number  Dilution Limit Result Units Notes
Iron 7439-89-6 10 0.360 12.7 mg/L D
Manganese 7439-96-5 10 0.00500 0.385 mg/L D

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

Page 40 of 60 24B0127 ARISample FINAL 26 Feb 2024 1057




Analytical Resources, LL.C

Analytical Chemists and Consultants

Analytical Report

Seattle Public Utilities
700-5th Ave, Ste 4900, Box 34018
Seattle WA, 98124-4018

Project: South Park Landfill -Parametrix Water
Project Number: 553-155-067

Project Manager: Min-Soon Yim

Reported:
26-Feb-2024 10:57

Volatile Organic Compounds

SPL-GW-MW61-0224
24B0127-11 (Water)

Method: EPA 8260D
Instrument: NT3 Analyst: PKC

Sampled: 02/05/2024 15:00
Analyzed: 02/13/2024 19:47

Sample Preparation:
Preparation Batch: BMB0362
Prepared: 02/13/2024

Preparation Method: EPA 5030C (Purge and Trap)

Sample Size: 10 mL
Final Volume: 10 mL

Extract ID: 24B0127-11 C

Reporting
Analyte CAS Number Dilution Limit Result Units Notes
cis-1,2-Dichloroethene 156-59-2 1 0.20 ND ug/L U
Surrogate: 1,2-Dichloroethane-d4 80-129 % 112 %

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

Page 41 of 60 24B0127 ARISample FINAL 26 Feb 2024 1057




Analytical Resources, LL.C

Analytical Chemists and Consultants

Analytical Report

Seattle Public Utilities
700-5th Ave, Ste 4900, Box 34018
Seattle WA, 98124-4018

Project: South Park Landfill -Parametrix Water
Project Number: 553-155-067

Project Manager: Min-Soon Yim

Reported:
26-Feb-2024 10:57

Volatile Organic Compounds - SIM

SPL-GW-MW61-0224
24B0127-11 (Water)

Method: EPA 8260D-SIM
Instrument: NT16 Analyst: PAB

Sampled: 02/05/2024 15:00
Analyzed: 02/08/2024 18:40

Sample Preparation:
Preparation Batch: BMB0231
Prepared: 02/08/2024

Preparation Method: EPA 5030C (Purge and Trap)

Sample Size: 10 mL
Final Volume: 10 mL

Extract ID: 24B0127-11 E

Reporting
Analyte CAS Number Dilution Limit Result Units Notes
Vinyl chloride 75-01-4 1 0.0200 0.411 ug/L
Surrogate: 1,2-Dichloroethane-d4 80-129 % 105 %

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

Analytical Chemists and Consultants

Analytical Report

Seattle Public Utilities Project: South Park Landfill -Parametrix Water
700-5th Ave, Ste 4900, Box 34018 Project Number: 553-155-067

Reported:
Seattle WA, 98124-4018 Project Manager: Min-Soon Yim 26-Feb-2024 10:57

SPL-GW-MW61-0224
24B0127-11 (Water)

Metals and Metallic Compounds
Method: EPA 6020B Sampled: 02/05/2024 15:00
Instrument: ICPMS2  Analyst: HAL

Analyzed: 02/22/2024 19:52

Sample Preparation: Preparation Method: REN - EPA 3010A M Extract ID: 24B0127-11 A

Preparation Batch: BMB0461 Sample Size: 25 mL

Prepared: 02/16/2024 Final Volume: 25 mL

Reporting

Analyte CAS Number  Dilution Limit Result Units Notes
Iron 7439-89-6 10 0.360 33.6 mg/L D
Manganese 7439-96-5 10 0.00500 2.69 mg/L D

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

Analytical Chemists and Consultants

Analytical Report

Seattle Public Utilities Project: South Park Landfill -Parametrix Water

700-5th Ave, Ste 4900, Box 34018 Project Number: 553-155-067 Reported:

Seattle WA, 98124-4018 Project Manager: Min-Soon Yim 26-Feb-2024 10:57

Analysis by: Analytical Resources, LLC
Volatile Organic Compounds - Quality Control
Batch BMB0200 - EPA 8260D
Instrument: NT3 Analyst: PKC
Reporting Spike Source %REC RPD

QC Sample/Analyte Result Limit Units Level Result %REC Limits RPD Limit Notes
Blank (BMB0200-BLK1) Prepared: 07-Feb-2024 Analyzed: 07-Feb-2024 13:12
cis-1,2-Dichloroethene ND 0.20 ug/L U
Surrogate: 1,2-Dichloroethane-d4 4.69 ug/L 5.00 93.7 80-129

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

Analytical Chemists and Consultants

Analytical Report

Seattle Public Utilities Project: South Park Landfill -Parametrix Water

700-5th Ave, Ste 4900, Box 34018 Project Number: 553-155-067 Reported:

Seattle WA, 98124-4018 Project Manager: Min-Soon Yim 26-Feb-2024 10:57

Analysis by: Analytical Resources, LLC
Volatile Organic Compounds - Quality Control
Batch BMB0200 - EPA 8260D
Instrument: NT3 Analyst: PKC
Reporting Spike Source %REC RPD

QC Sample/Analyte Result Limit Units Level Result %REC Limits RPD Limit Notes
LCS (BMB0200-BS1) Prepared: 07-Feb-2024 Analyzed: 07-Feb-2024 11:19
cis-1,2-Dichloroethene 8.86 0.20 ug/L 10.0 88.6 80-121
Surrogate: 1,2-Dichloroethane-d4 4.99 ug/L 5.00 99.8 80-129

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

Analytical Chemists and Consultants

Analytical Report

Seattle Public Utilities Project: South Park Landfill -Parametrix Water

700-5th Ave, Ste 4900, Box 34018 Project Number: 553-155-067 Reported:

Seattle WA, 98124-4018 Project Manager: Min-Soon Yim 26-Feb-2024 10:57

Analysis by: Analytical Resources, LLC
Volatile Organic Compounds - Quality Control
Batch BMB0200 - EPA 8260D
Instrument: NT3 Analyst: PKC
Reporting Spike Source %REC RPD

QC Sample/Analyte Result Limit Units Level Result %REC Limits RPD Limit Notes
LCS Dup (BMB0200-BSD1) Prepared: 07-Feb-2024 Analyzed: 07-Feb-2024 12:04
cis-1,2-Dichloroethene 9.90 0.20 ug/L 10.0 99.0 80-121 11.10 30
Surrogate: 1,2-Dichloroethane-d4 4.84 ug/L 5.00 96.9 80-129

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

Analytical Chemists and Consultants

Analytical Report
Seattle Public Utilities Project: South Park Landfill -Parametrix Water
700-5th Ave, Ste 4900, Box 34018 Project Number: 553-155-067 Reported:
Seattle WA, 98124-4018 Project Manager: Min-Soon Yim 26-Feb-2024 10:57
Analysis by: Analytical Resources, LLC
Volatile Organic Compounds - Quality Control
Batch BMB0200 - EPA 8260D
Volatile Organic Compounds - Quality Control
Batch BMB0362 - EPA 8260D
Instrument: NT3 Analyst: PKC
Reporting Spike Source %REC RPD
QC Sample/Analyte Result Limit Units Level Result %REC Limits RPD Limit Notes
Blank (BMB0362-BLK2) Prepared: 13-Feb-2024 Analyzed: 13-Feb-2024 12:44
cis-1,2-Dichloroethene ND 0.20 ug/L U
Surrogate: 1,2-Dichloroethane-d4 491 ug/L 5.00 98.1 80-129

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

Analytical Chemists and Consultants

Analytical Report

Seattle Public Utilities Project: South Park Landfill -Parametrix Water

700-5th Ave, Ste 4900, Box 34018 Project Number: 553-155-067 Reported:

Seattle WA, 98124-4018 Project Manager: Min-Soon Yim 26-Feb-2024 10:57

Analysis by: Analytical Resources, LLC
Volatile Organic Compounds - Quality Control
Batch BMB0362 - EPA 8260D
Instrument: NT3 Analyst: PKC
Reporting Spike Source %REC RPD

QC Sample/Analyte Result Limit Units Level Result %REC Limits RPD Limit Notes
LCS (BMB0362-BS2) Prepared: 13-Feb-2024 Analyzed: 13-Feb-2024 11:15
cis-1,2-Dichloroethene 10.3 0.20 ug/L 10.0 103 80-121
Surrogate: 1,2-Dichloroethane-d4 5.39 ug/L 5.00 108 80-129

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

Analytical Chemists and Consultants

Analytical Report

Seattle Public Utilities Project: South Park Landfill -Parametrix Water

700-5th Ave, Ste 4900, Box 34018 Project Number: 553-155-067 Reported:

Seattle WA, 98124-4018 Project Manager: Min-Soon Yim 26-Feb-2024 10:57

Analysis by: Analytical Resources, LLC
Volatile Organic Compounds - Quality Control
Batch BMB0362 - EPA 8260D
Instrument: NT3 Analyst: PKC
Reporting Spike Source %REC RPD

QC Sample/Analyte Result Limit Units Level Result %REC Limits RPD Limit Notes
LCS Dup (BMB0362-BSD2) Prepared: 13-Feb-2024 Analyzed: 13-Feb-2024 11:59
cis-1,2-Dichloroethene 10.8 0.20 ug/L 10.0 108 80-121 5.17 30
Surrogate: 1,2-Dichloroethane-d4 5.00 ug/L 5.00 99.9 80-129

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

Analytical Chemists and Consultants

Analytical Report

Seattle Public Utilities
700-5th Ave, Ste 4900, Box 34018
Seattle WA, 98124-4018

Project Manager: Min-Soon Yim

Project: South Park Landfill -Parametrix Water
Project Number: 553-155-067 Reported:

26-Feb-2024 10:57

Analysis by: Analytical Resources, LLC

Volatile Organic Compounds - Quality Control

Batch BMB0362 - EPA 8260D
Instrument: NT3 Analyst: PKC

Reporting
QC Sample/Analyte Result Limit

Spike Source %REC RPD
Level Result %REC Limits RPD Limit Notes

Matrix Spike (BMB0362-MS1) Source: 24B0127-06

Prepared: 13-Feb-2024 Analyzed: 13-Feb-2024 21:14

cis-1,2-Dichloroethene 7.21 0.20

10.0 ND 70.5 80-121 *

Surrogate: 1,2-Dichloroethane-d4 5.53

5.00 5.70 111 80-129

Recovery limits for target analytes in MS/MSD QC samples are advisory only.

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

Analytical Chemists and Consultants

Analytical Report

Seattle Public Utilities
700-5th Ave, Ste 4900, Box 34018
Seattle WA, 98124-4018

Project: South Park Landfill -Parametrix Water
Project Number: 553-155-067

Project Manager: Min-Soon Yim

Reported:

26-Feb-2024 10:57

Analysis by: Analytical Resources, LLC

Volatile Organic Compounds - Quality Control

Batch BMB0362 - EPA 8260D
Instrument: NT3 Analyst: PKC

Reporting
QC Sample/Analyte Result Limit

Spike Source %REC RPD
Level Result %REC Limits RPD Limit Notes

Matrix Spike Dup (BMB0362-MSD1) Source: 24B0127-06

Prepared: 13-Feb-2024 Analyzed: 13-Feb-2024 21:36

cis-1,2-Dichloroethene 6.88 0.20

10.0 ND 67.2 80-121 4.66 30 *

Surrogate: 1,2-Dichloroethane-d4 5.80

5.00 5.70 116 80-129

Recovery limits for target analytes in MS/MSD QC samples are advisory only.

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

Analytical Chemists and Consultants

Analytical Report
Seattle Public Utilities Project: South Park Landfill -Parametrix Water
700-5th Ave, Ste 4900, Box 34018 Project Number: 553-155-067 Reported:
Seattle WA, 98124-4018 Project Manager: Min-Soon Yim 26-Feb-2024 10:57
Analysis by: Analytical Resources, LLC
Volatile Organic Compounds - Quality Control
Batch BMB0362 - EPA 8260D
Analysis by: Analytical Resources, LLC
Volatile Organic Compounds - SIM - Quality Control
Batch BMBO0231 - EPA 8260D-SIM
Instrument: NT16 Analyst: PAB
Reporting Spike Source %REC RPD
QC Sample/Analyte Result Limit Units Level Result %REC Limits RPD Limit Notes
Blank (BMB0231-BLK1) Prepared: 08-Feb-2024 Analyzed: 08-Feb-2024 11:04
Vinyl chloride ND 0.0200 ug/L 6]
Surrogate: 1,2-Dichloroethane-d4 4990 ug/L 5000 99.9 80-129

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

Analytical Chemists and Consultants

Analytical Report

Seattle Public Utilities Project: South Park Landfill -Parametrix Water

700-5th Ave, Ste 4900, Box 34018 Project Number: 553-155-067 Reported:

Seattle WA, 98124-4018 Project Manager: Min-Soon Yim 26-Feb-2024 10:57

Analysis by: Analytical Resources, LLC
Volatile Organic Compounds - SIM - Quality Control
Batch BMB0231 - EPA 8260D-SIM
Instrument: NT16 Analyst: PAB
Reporting Spike Source %REC RPD

QC Sample/Analyte Result Limit Units Level Result %REC Limits RPD Limit Notes
LCS (BMB0231-BS1) Prepared: 08-Feb-2024 Analyzed: 08-Feb-2024 09:54
Vinyl chloride 2.39 0.0200 ug/L 2.00 120 62-141
Surrogate: 1,2-Dichloroethane-d4 5090 ug/L 5000 102 80-129

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

Analytical Chemists and Consultants

Analytical Report

Seattle Public Utilities Project: South Park Landfill -Parametrix Water

700-5th Ave, Ste 4900, Box 34018 Project Number: 553-155-067 Reported:

Seattle WA, 98124-4018 Project Manager: Min-Soon Yim 26-Feb-2024 10:57

Analysis by: Analytical Resources, LLC
Volatile Organic Compounds - SIM - Quality Control
Batch BMB0231 - EPA 8260D-SIM
Instrument: NT16 Analyst: PAB
Reporting Spike Source %REC RPD

QC Sample/Analyte Result Limit Units Level Result %REC Limits RPD Limit Notes
LCS Dup (BMB0231-BSD1) Prepared: 08-Feb-2024 Analyzed: 08-Feb-2024 10:15
Vinyl chloride 1.94 0.0200 ug/L 2.00 97.1 62-141 20.80 30
Surrogate: 1,2-Dichloroethane-d4 5140 ug/L 5000 103 80-129

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

Analytical Chemists and Consultants

Analytical Report

Seattle Public Utilities
700-5th Ave, Ste 4900, Box 34018
Seattle WA, 98124-4018

Project Manager: Min-Soon Yim

Project: South Park Landfill -Parametrix Water
Project Number: 553-155-067 Reported:

26-Feb-2024 10:57

Analysis by: Analytical Resources, LLC

Volatile Organic Compounds - SIM - Quality Control

Batch BMB0231 - EPA 8260D-SIM
Instrument: NT16 Analyst: PAB

Reporting
QC Sample/Analyte Result Limit

Spike Source %REC RPD
Level Result %REC Limits RPD Limit Notes

Matrix Spike (BMB0231-MS1) Source: 24B0127-06

Prepared: 08-Feb-2024 Analyzed: 08-Feb-2024 19:21

Vinyl chloride 2.37 0.0200

2.00 0.417 97.5 62-141

Surrogate: 1,2-Dichloroethane-d4 5420

5000 5190 108 80-129

Recovery limits for target analytes in MS/MSD QC samples are advisory only.

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

Analytical Chemists and Consultants

Analytical Report

Seattle Public Utilities
700-5th Ave, Ste 4900, Box 34018
Seattle WA, 98124-4018

Project: South Park Landfill -Parametrix Water
Project Number: 553-155-067

Project Manager: Min-Soon Yim

Reported:

26-Feb-2024 10:57

Analysis by: Analytical Resources, LLC

Volatile Organic Compounds - SIM - Quality Control

Batch BMB0231 - EPA 8260D-SIM
Instrument: NT16 Analyst: PAB

Reporting Spike Source %REC RPD
QC Sample/Analyte Result Limit Units Level Result %REC Limits RPD Limit Notes
Matrix Spike Dup (BMB0231-MSD1) Source: 24B0127-06 Prepared: 08-Feb-2024 Analyzed: 08-Feb-2024 19:41
Vinyl chloride 2.35 0.0200 ug/L 2.00 0.417 96.4 62-141 0.95 30
Surrogate: 1,2-Dichloroethane-d4 5380 ug/L 5000 5190 108 80-129

Recovery limits for target analytes in MS/MSD QC samples are advisory only.

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

Analytical Chemists and Consultants

Analytical Report

Seattle Public Utilities
700-5th Ave, Ste 4900, Box 34018

Project: South Park Landfill -Parametrix Water

Project Number: 553-155-067 Reported:

Seattle WA, 98124-4018

Project Manager: Min-Soon Yim

26-Feb-2024 10:57

Analysis by: Analytical Resources, LLC

Volatile Organic Compounds - SIM - Quality Control

Batch BMB(231 - EPA 8260D-SIM

Analysis by: Analytical Resources, LLC

Metals and Metallic Compounds - Quality Control

Batch BMB0461 - EPA 6020B
Instrument: ICPMS1 Analyst: DOE

Reporting Spike Source %REC RPD
QC Sample/Analyte Isotope Result Limit Units Level Result %REC Limits RPD Limit Notes
Blank (BMB0461-BLK2) Prepared: 16-Feb-2024 Analyzed: 21-Feb-2024 18:59
Manganese 55 ND 0.000500 mg/L 6]
LCS (BMB0461-BS2) Prepared: 16-Feb-2024 Analyzed: 21-Feb-2024 19:04
Manganese 55 0.0253 0.000500 mg/L 0.0250 101 80-120
Duplicate (BMB0461-DUP2) Source: 24B0127-06 Prepared: 16-Feb-2024 Analyzed: 21-Feb-2024 22:21
Manganese 55 2.71 0.0250 mg/L 2.73 0.67 20 D
Matrix Spike (BMB0461-MS2) Source: 24B0127-06 Prepared: 16-Feb-2024 Analyzed: 21-Feb-2024 22:26
Manganese 55 2.65 0.0250 mg/L 0.0250 2.73 -304 75-125 HC,D
Recovery limits for target analytes in MS/MSD QC samples are advisory only.
Matrix Spike Dup (BMB0461-MSD2) Source: 24B0127-06 Prepared: 16-Feb-2024 Analyzed: 21-Feb-2024 22:31
Manganese 55 2.74 0.0250 mg/L 0.0250 2.73 39.4 75-125 3.18 20 HC, D
Recovery limits for target analytes in MS/MSD QC samples are advisory only.
Instrument: ICPMS2 Analyst: HAL

Reporting Spike Source %REC RPD
QC Sample/Analyte Isotope Result Limit Units Level Result %REC Limits RPD Limit Notes
Blank (BMB0461-BLK3) Prepared: 16-Feb-2024 Analyzed: 22-Feb-2024 19:17
Iron 54 ND 0.0360 mg/L U
LCS (BMB0461-BS3) Prepared: 16-Feb-2024 Analyzed: 22-Feb-2024 19:19
Iron 54 4.99 0.0360 mg/L 5.00 99.7 80-120
Duplicate (BMB0461-DUP4) Source: 24B0127-06 Prepared: 16-Feb-2024 Analyzed: 22-Feb-2024 20:05
Iron 54 34.6 1.80 mg/L 35.6 2.90 20 D
Matrix Spike (BMB0461-MS4) Source: 24B0127-06 Prepared: 16-Feb-2024 Analyzed: 22-Feb-2024 20:07
Iron 54 39.8 1.80 mg/L 5.00 35.6 84.2 75-125 D

Recovery limits for target analytes in MS/MSD QC samples are advisory only.

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

Analytical Chemists and Consultants

Analytical Report

Seattle Public Utilities
700-5th Ave, Ste 4900, Box 34018
Seattle WA, 98124-4018

Project Manager: Min-Soon Yim

Project: South Park Landfill -Parametrix Water
Project Number: 553-155-067 Reported:

26-Feb-2024 10:57

Analysis by: Analytical Resources, LLC

Metals and Metallic Compounds - Quality Control

Batch BMB0461 - EPA 6020B
Instrument: ICPMS2 Analyst: HAL

Reporting Spike Source %REC RPD
QC Sample/Analyte Isotope Result Limit Level Result %REC Limits RPD Limit Notes
Matrix Spike Dup (BMB0461-MSD4) Source: 24B0127-06 Prepared: 16-Feb-2024 Analyzed: 22-Feb-2024 20:09
Iron 54 40.7 1.80 5.00 35.6 101 75-125 2.14 20 D

Recovery limits for target analytes in MS/MSD QC samples are advisory only.

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

Analytical Chemists and Consultants

g

Analytical Report
Seattle Public Utilities Project: South Park Landfill -Parametrix Water
700-5th Ave, Ste 4900, Box 34018 Project Number: 553-155-067 Reported:
Seattle WA, 98124-4018 Project Manager: Min-Soon Yim 26-Feb-2024 10:57
Certified Analyses included in this Report
Analyte Certifications
EPA 6020B in Water
Iron-54 NELAP,WADOE,DoD-ELAP
Manganese-55 NELAP,WADOE,DoD-ELAP
EPA 8260D in Water
cis-1,2-Dichloroethene DoD-ELAP,ADEC,NELAP,WADOE
EPA 8260D-SIM in Water
Vinyl chloride NELAP,WADOE
Code Description Number Expires
ADEC Alaska Dept of Environmental Conservation 17-015 03/28/2025
DoD-ELAP DoD-Environmental Laboratory Accreditation Program, PJLA Testing 66169 02/28/2025
NELAP ORELAP - Oregon Laboratory Accreditation Program WA100006-012 05/12/2024
WADOE WA Dept of Ecology C558 06/30/2024
WA-DW Ecology - Drinking Water C558 06/30/2024

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

Page 59 of 60 24B0127 ARISample FINAL 26 Feb 2024 1057




Analytical Resources, LL.C

Analytical Chemists and Consultants

Analytical Report
Seattle Public Utilities Project: South Park Landfill -Parametrix Water
700-5th Ave, Ste 4900, Box 34018 Project Number: 553-155-067 Reported:
Seattle WA, 98124-4018 Project Manager: Min-Soon Yim 26-Feb-2024 10:57

HC

DET
ND
NR
dry
RPD

[2€]

Notes and Definitions
Flagged value is not within established control limits.
The reported value is from a dilution
The analyte concentration exceeds the upper limit of the calibration range of the instrument established by the initial calibration (ICAL)

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

Estimated concentration value detected below the reporting limit.

This analyte is not detected above the reporting limit (RL) or if noted, not detected above the limit of detection (LOD).
Analyte DETECTED

Analyte NOT DETECTED at or above the reporting limit

Not Reported

Sample results reported on a dry weight basis

Relative Percent Difference

Indicates this result was quantified on the second column on a dual column analysis.

Page 60 of 60 24B0127 ARISample FINAL 26 Feb 2024 1057




Analytical Resources, LLC

Analytical Chemists and Consultants
Tukwila, WA

28 February 2024

Min-Soon Yim
Seattle Public Utilities
700-5th Ave, Ste 4900, Box 34018

Seattle, WA 98124-4018

RE: South Park Landfill -Parametrix Water (553-155-067)

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

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

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

Associated Work Order(s) Associated SDG ID(s)
24B0164 N/A

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

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

Analytical Resources, LLC 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.
AN ACCo,
Kelly Bottem, Client Services Manager

&

° P’ 0
& % 4,
< «
@
o
o g
=

Cert# 100006-012

L

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

Public Utility

[ARI-Assi ned Number: - ]Turn-around Requested: 2 weeks Date L /4/
e 24
ARI Client Compan)'/: Min Scon Yim, Seattle Phone: 206 684-7693 Page of

Client Contact: Laura Lee

Phone: 206 394-3665

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

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

Analysis Requested

Client Project Name: SPU South Park Landfill Notes/Comments
Samplers: Chris Bourgeois HWA ”
w | 2
81 2| ¢
i ) Number of || ¢ o s
Sample ID Date Time Matrix bl i z g
] = =
SPLGW-MW120224 |2/ /50 | 495 |yarer % all MS/MSD
SPL-GW-MW14-0224 17 /2724 | JM5 | ater 2 x | x | x
< SPL-GW-MW29-6224—— P . S
L water——7—+—X%—T1 X | X——]
SPL-GW-MW18-0224  |2/2/24| Y6 |water 7 x | x| x
W 1 water e e -
o SPE-SYW=MW3R3-0224 1 N
D VVG\UF_'-"’—’T—— '\X\__X__.
— SPL-GW-MW40-0227 | S
D vater X X | -
SPL-GW-MW60-0224  |2/2/24 | 18636 |, ater - X X X
~GAAR0-0224—— —
SPL I water——2—| X%
Comments/Special Instructions Relinquished by: Received by: - > Relinquished by: Received by:
{Signature) % L%__x —_— (Signature) L=< ? (Signature) (Signature)
Printed Name: Printed Name: -4 Printed Name: Printed Name:
Akl Podarson Kewwn v
Company: Company: Company: Company:
Loy @ OoSese mex S Bé ¢
Date & Time: Date & Time: Date & Time: Date & Time
21 H ot qan | crozgu  (HUT

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

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

Turn-around Requested: 2 weeks

Date:

Public Utility

Phone: 206 684-7693

Client Contact: Laura Lee, Parametrix

Phone: 206 394-3665

Client Project Name: SPU South Park Landfill

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

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

Notes/Comments
Client Project #: 553-1550-067 Samplers: Chris Bourgeois HWA ”
L 2 -
8 | 2| =
: . Number of || o4 o &
Sample ID Date Time Matrix i - B g
o > =
—SRLGW-MW25.0224— 1 water 43 XN (| HMSAMSD™
SPL-GW-MW30-0224 1__{-1/1'.,’ ( 3! ; waler 7 X X X
SPL-GW-MW31-0224 27472 111 £ — 7 X X
il E— —water——7——X" Xt~x_| | — [
~—SPL-BW-MW25-0224—— —
[ pwater— T %X 0
— SPL-GW-MN08=-0224— - ———
[~y 1% X % —
m#ﬂ—\wﬂfﬁ_%*/—ﬂ\&—fﬁ\
—S5PL-GW-MW61-0224— SEE—— — Regms ]
[ water T 7 X XX s — [ i
SPL-GW-MW81-0224 /1Y . P 2 X X
Comments/Special Instructions Relinquished by: Received by: - Relinquished by: Received by:
(Signature) (Signature) 5&/ \pL?/" (Signature) (Signature)
Printed Name: Printed Name:  ¢__ I Printed Name: Printed Name:
M er\ rﬁﬂ.v \ ~ C-,f(/ 2
Company: Company: A Company: Company;
oy GecSederwary Q/\' W
Date & Time: Date & Time: Date & Time: Date & Time:
N 2xaF-g— [G20724  (4HT

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

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

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

Page 3 of 42 24B0164
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Analytical Resources, LL.C

Analytical Chemists and Consultants

Analytical Report

Seattle Public Utilities
700-5th Ave, Ste 4900, Box 34018
Seattle WA, 98124-4018

Project: South Park Landfill -Parametrix Water
Project Number: 553-155-067 Reported:

Project Manager: Min-Soon Yim 28-Feb-2024 10:30

ANALYTICAL REPORT FOR SAMPLES

Sample ID Laboratory ID Matrix Date Sampled Date Received

SPL-GW-MW12-0224 24B0164-01 Water 07-Feb-2024 09:55 07-Feb-2024 14:47
SPL-GW-MW14-0224 24B0164-02 Water 07-Feb-2024 11:45 07-Feb-2024 14:47
SPL-GW-MW18-0224 24B0164-03 Water 07-Feb-2024 08:40 07-Feb-2024 14:47
SPL-GW-MW60-0224 24B0164-04 Water 07-Feb-2024 10:30 07-Feb-2024 14:47
SPL-GW-MW30-0223 24B0164-05 Water 07-Feb-2024 13:15 07-Feb-2024 14:47
SPL-GW-MW31-0223 24B0164-06 Water 07-Feb-2024 14:15 07-Feb-2024 14:47
SPL-GW-MW§81-0224 24B0164-07 Water 07-Feb-2024 00:00 07-Feb-2024 14:47

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

Analytical Chemists and Consultants

g

Analytical Report
Seattle Public Utilities Project: South Park Landfill -Parametrix Water
700-5th Ave, Ste 4900, Box 34018 Project Number: 553-155-067 Reported:
Seattle WA, 98124-4018 Project Manager: Min-Soon Yim 28-Feb-2024 10:30

Work Order Case Narrative

Client: Seattle Public Utilities
Project: South Park Landfill
Work Order: 24B0164

Sample receipt

Samples as listed on the preceding page were received February 7, 2024 under ARI work order 24B0164. For details
regarding sample receipt, please refer to the Cooler Receipt Form.

Volatiles - EPA Method SW8260D

The sample(s) were analyzed within the recommended holding times.
Initial and continuing calibrations were within method requirements.
Internal standard areas were within limits.

The surrogate percent recoveries were within control limits.

The method blank(s) were clean at the reporting limits.

The blank spike and blank spike duplicate (BS/LCS and BSD/LCSD) spike recoveries and relative percent difference (RPD)
were within control limits.

The matrix spike/matrix spike duplicate (MS/MSD) spike recoveries and relative percent difference (RPD) were within
advisory control limits with the exception of analytes flagged on the associated forms.

Volatiles - EPA Method 8260D-SIM (Selected lon Monitoring)

The sample(s) were analyzed within the recommended holding times.
Initial and continuing calibrations were within method requirements.
Internal standard areas were within limits.

The surrogate percent recoveries were within control limits.

The method blank(s) were clean at the reporting limits.

The blank spike and blank spike duplicate (BS/LCS and BSD/LCSD) spike recoveries and relative percent difference (RPD)
were within control limits.

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

Analytical Chemists and Consultants

g

Analytical Report
Seattle Public Utilities Project: South Park Landfill -Parametrix Water
700-5th Ave, Ste 4900, Box 34018 Project Number: 553-155-067 Reported:
Seattle WA, 98124-4018 Project Manager: Min-Soon Yim 28-Feb-2024 10:30

The matrix spike/matrix spike duplicate (MS/MSD) percent recoveries and relative percent difference (RPD) were within
advisory control limits.

Total Metals - EPA Method 6020B

The sample(s) were digested and analyzed within the recommended holding times.
Initial and continuing calibrations were within method requirements.

The method blank(s) were clean at the reporting limits.

The blank spike (BS/LCS) percent recoveries were within control limits.

The matrix spike (MS) percent recoveries and the duplicate (DUP) relative percent difference (RPD) were within advisory
control limits.

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

Anadytical Chemists and Consultants

WORK ORDER

Printed: 2/8/2024 11:3

24B0164

5

5

5AM

Samples will be discarded 90 days after submission of a final report unless other instructions are received

Client: Seattle Public Utilities Project Manager: Kelly Bottem
Project: South Park Landfill -Parametrix Water Project Number: 553-155-067
Preservation Confirmation
Coutainer ID Container Type pH
24B0164-01 A HDPE NM, 500 mL, 1:1 HNO3 .4: 7 O <5
24B0164-01 B VOA Vial, Clear, 40 mL. HCL !
24B0l64-01 € VOA Vial. Clear, 40 mL. HCL
24B0164-01 D VOA Vial, Clear, 40 mL, HCL
24B0164-01 E VOA Vial. Clear, 40 mL, HCL
24B0164-01 F VOA Vial. Clear, 40 mL, HCL
24B0164-01 G VOA Vial, Clear, 40 mL, HCL
24B0164-01 H VOA Vial, Clear, 40 mL
24B0164-01 1 VOA Vial, Clear, 40 mL
24B0164-01 1 VOA Vial, Clear, 40 mL
24B0164-01 K VOA Vial. Clear, 40 mL
24B0164-01 L VOA Vial, Clear, 40 mL
24B0OI64-01 M VOA Vial, Clear, 40 mL
24B0164-02 A HDPE NM, 500 mL, 1:1 HNO3 = Pad%
24B0164-02 E VOA Vial, Clear, 40 mL, HCL \
24B0164-02 F VOA Vial, Clear, 40 mL, HCL
24B0164-02 G VOA Vial, Clear, 40 mL. HCL
24B0164-02 H VOA Vial, Clear, 40 mL
24B0164-02 1 VOA Vial, Clear, 40 mL
24B0164-02) VOA Vial, Clear, 40 mL
24B0164-03 A HDPE NM. 500 mL. 1:1 HNO3 &7 DS S
24B0164-03 E VOA Vial. Clear, 40 mL, HCL \
24B0164-03 F VOA Vial, Clear, 40 mL, HCL
24B0164-03 G VOA Vial, Clear, 40 mL, HCL
24B0164-05 H VOA Vial, Clear, 40 mL
2430164-03 1 VOA Vial, Clear, 40 mL
24B0164-03 ) VOA Vial, Clear, 40 mL
24B0164-04 A HDPE NM, 300 mL, 1:1 HNO3 Py i) Dt S
24B0164-04 E VOA Vial, Clear, 40 mL., HCL |
24B0164-04 F VOA Vial. Clear, 40 mL, HCL
24B0164-04 G VOA Vial. Clear. 40 mL. HCL
24B0164-04 H VOA Vial. Clear. 40 mL
24B0164-04 1 VOA Vial. Clear, 40 mL
24B0164-04 1 VOA Vial, Clear, 40 mL
Reviewed By Date Page 7 of 42 24B0164 ARISample FINAL 28 Feb 2024 1030
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Analytical Resources, LLC

Analytical Chemists and Consultants

Printed: 2/8/2024 11:35:55AM

WORK ORDER

24B0164

Samples will be discarded 90 days after submission of a final report unless other instructions are received

Client: Seattle Public Utilities Project Manager: Kelly Bottem
Project: South Park Landfill -Parametrix Water Project Number: 553-155-067
24B0164-05 A HDPE NM, 500 mL, [:1 HNO3 €L PSS
24B0164-05 E VOA Vial, Clear, 40 mL, HCL \
24B0164-05 F VOA Vial, Clear, 40 mL, HCL
24B0164-05 G VOA Vial, Clear, 40 mL, HCL
24B0164-05 H VOA Vial, Clear, 40 mL
24B0164-051 VOA Vial, Clear, 40 mL
24B0164-051] VOA Vial. Clear, 40 mL
24B0164-06 A HDPE NM, 500 mL. I:1 HINO3 ‘-2, .55
24B0164-06 E VOA Vial. Clear, 40 mL, HCL I
24B0164-06 F VOA Vial, Clear, 40 mL, HCL
24B0164-06 G VOA Vial, Clear, 40 mL, HCL
24B0164-06 H VOA Vial, Clear. 40 mL
24B0164-06 1 VOA Vial. Clear, 40 mL
24B0164-06 1 VOA Vial, Clear. 40 mL
24B0164-07 A VOA Vial, Clear, 40 mL
24B0164-07 B VOA Vial. Clear, 40 mL, HCL
GLORLY

Preservation Conlirmed By

Date

Reviewed By

Date
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Analytical Resources, LLC

Analytical Chemists and Consultants COOIer Receipt Form
2 )
ARI Client: 5 PU Project Name: 6( U Sck.iu\f\ C?Q.f( /D,”;L GJ ‘

COC No(s): @ Delivered by: Fed-Ex UPS Courier Hand Deliveréd Other:;
Assigned ARl Job No: _ 2.4 €62 b (’]I Tracking No: Km
Preliminary Examination Phase: =
Were intact, properly signed and dated custody seals attached to the outside of the cooler? YES NO
Were custody papers included with the cooler? ..o e NO
Were custody papers properly filled out (ink, signed, etc.) .............oooiiiii YES NO
Temperature of Cooler(s) (°C) (recommended 2.0-6.0 °C for chemistry)
L
Time { H ! 2“ ‘8)
If cooler temperature is out of compliance fill out form 00070F Temp Gun ID#. J0 09 zg'gj
Cooler Accepted by: A5 Date: @7-’@(7 24 Time: ey 2
Complete custody forms and attach all shipping documents
Log-In Phase:
Was a temperature blank included in the cooler? ............ocoooiiiiii e, YESCN )
What kind of packing material was used? ... Bubble Wrap We@el Packs Baggies Foam Block Paper Other: o=
Was sufficient ice used (if appropriate)? ... iiiniiniiiies et i e e e NA YES) NO
How were bottles sealed in plastic bags? ........cococeiiiiiiiiiiii Individually Grouped /@),
Did all bottles arrive in good condition (UNBroKeN)? .........c.oooiiviiicccc e, NO
Were all bottle labels complete and 18gIDIET ..........iii i e NO
Did the number of containers listed on COC match with the number of containers received? ................ NO
Did all bottle labels and tags agree with custody PAPEIS? ........coooviiiiiiniiiiii e NO
Were all bottles used correct for the requested analySes? ..........ccocooiveiiiie e NO
Do any of the analyses (bottles) require preservation? (attach preservation sheet, excluding VOCs) ... NA NO
Were all VOC vials free of air bubbles? ...........cccooooiiiiiiii i NA NO
Was sufficient amount of sample sentin each bottle? ............cooiviiviiii i NO
Date VOC Trip Blank was made @t ARIL.........cooiiiiiiie oo e e e Q@
Were the sample(s) split — . ) o
by ARI? YES Date/Time: Equipment; Split by:
' 4 4 ! i
Samples Logged by: K\:C Date: ﬁ 7,¢ b Lf\ Time: ‘\ Labels checked by: ’ﬁﬁ
** Notify Project Manager of discrepancies or concerns **
Sample ID on Bottle Sample ID on COC Sample ID on Bottle Sample ID on COC
Additional Notes, Discrepancies, & Resolutions:
By: Date:
0016F Cooler Receipt Form Revision 014A
01/17/2018
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Analytical Resources, LL.C

Analytical Chemists and Consultants

Analytical Report

Seattle Public Utilities
700-5th Ave, Ste 4900, Box 34018
Seattle WA, 98124-4018

Project: South Park Landfill -Parametrix Water
Project Number: 553-155-067

Project Manager: Min-Soon Yim

Reported:
28-Feb-2024 10:30

Volatile Organic Compounds

SPL-GW-MW12-0224
24B0164-01 (Water)

Method: EPA 8260D
Instrument: NT20 Analyst: LN

Sampled: 02/07/2024 09:55
Analyzed: 02/13/2024 15:35

Sample Preparation:
Preparation Batch: BMB0356
Prepared: 02/13/2024

Preparation Method: EPA 5030C (Purge and Trap)

Sample Size: 10 mL
Final Volume: 10 mL

Extract ID: 24B0164-01 E

Reporting
Analyte CAS Number Dilution Limit Result Units Notes
cis-1,2-Dichloroethene 156-59-2 1 0.20 ND ug/L U
Surrogate: 1,2-Dichloroethane-d4 80-129 % 104 %

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

Analytical Chemists and Consultants

Analytical Report

Seattle Public Utilities
700-5th Ave, Ste 4900, Box 34018
Seattle WA, 98124-4018

Project: South Park Landfill -Parametrix Water
Project Number: 553-155-067

Project Manager: Min-Soon Yim

Reported:
28-Feb-2024 10:30

Volatile Organic Compounds - SIM

SPL-GW-MW12-0224
24B0164-01 (Water)

Method: EPA 8260D-SIM
Instrument: NT16 Analyst: PAB

Sampled: 02/07/2024 09:55
Analyzed: 02/09/2024 11:57

Sample Preparation:
Preparation Batch: BMB0292
Prepared: 02/09/2024

Preparation Method: EPA 5030C (Purge and Trap)

Sample Size: 10 mL
Final Volume: 10 mL

Extract ID: 24B0164-01 H

Reporting
Analyte CAS Number Dilution Limit Result Units Notes
Vinyl chloride 75-01-4 1 0.0200 ND ug/L U
Surrogate: 1,2-Dichloroethane-d4 80-129 % 104 %

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

Analytical Report

Seattle Public Utilities Project: South Park Landfill -Parametrix Water
700-5th Ave, Ste 4900, Box 34018 Project Number: 553-155-067

Reported:
Seattle WA, 98124-4018 Project Manager: Min-Soon Yim 28-Feb-2024 10:30

SPL-GW-MW12-0224
24B0164-01 (Water)

Metals and Metallic Compounds
Method: EPA 6020B Sampled: 02/07/2024 09:55
Instrument: ICPMS1 Analyst: DOE

Analyzed: 02/26/2024 22:41

Sample Preparation: Preparation Method: REN - EPA 3010A M Extract ID: 24B0164-01 A 01

Preparation Batch: BMB0414 Sample Size: 25 mL

Prepared: 02/15/2024 Final Volume: 25 mL

Reporting

Analyte CAS Number  Dilution Limit Result Units Notes
Iron 7439-89-6 5 0.180 1.14 mg/L D
Manganese 7439-96-5 5 0.00250 0.130 mg/L D

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

Analytical Chemists and Consultants

Analytical Report

Seattle Public Utilities
700-5th Ave, Ste 4900, Box 34018
Seattle WA, 98124-4018

Project: South Park Landfill -Parametrix Water
Project Number: 553-155-067

Project Manager: Min-Soon Yim

Reported:
28-Feb-2024 10:30

Volatile Organic Compounds

SPL-GW-MW14-0224
24B0164-02 (Water)

Method: EPA 8260D
Instrument: NT20 Analyst: LN

Sampled: 02/07/2024 11:45
Analyzed: 02/13/2024 15:57

Sample Preparation:
Preparation Batch: BMB0356
Prepared: 02/13/2024

Preparation Method: EPA 5030C (Purge and Trap)

Sample Size: 10 mL
Final Volume: 10 mL

Extract ID: 24B0164-02 D

Reporting
Analyte CAS Number Dilution Limit Result Units Notes
cis-1,2-Dichloroethene 156-59-2 1 0.20 ND ug/L U
Surrogate: 1,2-Dichloroethane-d4 80-129 % 107 %

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

Analytical Chemists and Consultants

Analytical Report

Seattle Public Utilities
700-5th Ave, Ste 4900, Box 34018
Seattle WA, 98124-4018

Project: South Park Landfill -Parametrix Water
Project Number: 553-155-067

Project Manager: Min-Soon Yim

Reported:
28-Feb-2024 10:30

Volatile Organic Compounds - SIM

SPL-GW-MW14-0224
24B0164-02 (Water)

Method: EPA 8260D-SIM
Instrument: NT16 Analyst: PAB

Sampled: 02/07/2024 11:45
Analyzed: 02/09/2024 12:18

Sample Preparation:
Preparation Batch: BMB0292
Prepared: 02/09/2024

Preparation Method: EPA 5030C (Purge and Trap)

Sample Size: 10 mL
Final Volume: 10 mL

Extract ID: 24B0164-02 E

Reporting
Analyte CAS Number Dilution Limit Result Units Notes
Vinyl chloride 75-01-4 1 0.0200 ND ug/L U
Surrogate: 1,2-Dichloroethane-d4 80-129 % 105 %

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

Analytical Chemists and Consultants

Analytical Report

Seattle Public Utilities Project: South Park Landfill -Parametrix Water
700-5th Ave, Ste 4900, Box 34018 Project Number: 553-155-067

Reported:
Seattle WA, 98124-4018 Project Manager: Min-Soon Yim 28-Feb-2024 10:30

SPL-GW-MW14-0224
24B0164-02 (Water)

Metals and Metallic Compounds
Method: EPA 6020B Sampled: 02/07/2024 11:45
Instrument: ICPMS2 Analyst: HAL

Analyzed: 02/22/2024 20:10

Sample Preparation: Preparation Method: REN - EPA 3010A M Extract ID: 24B0164-02 A

Preparation Batch: BMB0414 Sample Size: 25 mL

Prepared: 02/15/2024 Final Volume: 25 mL

Reporting

Analyte CAS Number  Dilution Limit Result Units Notes
Iron 7439-89-6 10 0.360 3.26 mg/L D
Manganese 7439-96-5 10 0.00500 0.778 mg/L D

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

Analytical Chemists and Consultants

Analytical Report

Seattle Public Utilities
700-5th Ave, Ste 4900, Box 34018
Seattle WA, 98124-4018

Project: South Park Landfill -Parametrix Water
Project Number: 553-155-067

Project Manager: Min-Soon Yim

Reported:
28-Feb-2024 10:30

Volatile Organic Compounds

SPL-GW-MW18-0224
24B0164-03 (Water)

Method: EPA 8260D
Instrument: NT20 Analyst: LN

Sampled: 02/07/2024 08:40
Analyzed: 02/13/2024 16:20

Sample Preparation:
Preparation Batch: BMB0356
Prepared: 02/13/2024

Preparation Method: EPA 5030C (Purge and Trap)

Sample Size: 10 mL
Final Volume: 10 mL

Extract ID: 24B0164-03 B

Reporting
Analyte CAS Number Dilution Limit Result Units Notes
cis-1,2-Dichloroethene 156-59-2 1 0.20 ND ug/L U
Surrogate: 1,2-Dichloroethane-d4 80-129 % 105 %

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

Analytical Chemists and Consultants

Analytical Report

Seattle Public Utilities
700-5th Ave, Ste 4900, Box 34018
Seattle WA, 98124-4018

Project: South Park Landfill -Parametrix Water
Project Number: 553-155-067

Project Manager: Min-Soon Yim

Reported:
28-Feb-2024 10:30

Volatile Organic Compounds - SIM

SPL-GW-MW18-0224
24B0164-03 (Water)

Method: EPA 8260D-SIM
Instrument: NT16 Analyst: PAB

Sampled: 02/07/2024 08:40
Analyzed: 02/09/2024 12:38

Sample Preparation:
Preparation Batch: BMB0292
Prepared: 02/09/2024

Preparation Method: EPA 5030C (Purge and Trap)

Sample Size: 10 mL
Final Volume: 10 mL

Extract ID: 24B0164-03 E

Reporting
Analyte CAS Number Dilution Limit Result Units Notes
Vinyl chloride 75-01-4 1 0.0200 ND ug/L U
Surrogate: 1,2-Dichloroethane-d4 80-129 % 106 %

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

Analytical Chemists and Consultants

Analytical Report

Seattle Public Utilities Project: South Park Landfill -Parametrix Water
700-5th Ave, Ste 4900, Box 34018 Project Number: 553-155-067

Reported:
Seattle WA, 98124-4018 Project Manager: Min-Soon Yim 28-Feb-2024 10:30

SPL-GW-MW18-0224
24B0164-03 (Water)

Metals and Metallic Compounds
Method: EPA 6020B Sampled: 02/07/2024 08:40
Instrument: ICPMS2 Analyst: HAL

Analyzed: 02/22/2024 20:12

Sample Preparation: Preparation Method: REN - EPA 3010A M Extract ID: 24B0164-03 A

Preparation Batch: BMB0414 Sample Size: 25 mL

Prepared: 02/15/2024 Final Volume: 25 mL

Reporting

Analyte CAS Number  Dilution Limit Result Units Notes
Iron 7439-89-6 10 0.360 14.3 mg/L D
Manganese 7439-96-5 10 0.00500 0.866 mg/L D

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

Analytical Chemists and Consultants

Analytical Report

Seattle Public Utilities
700-5th Ave, Ste 4900, Box 34018
Seattle WA, 98124-4018

Project: South Park Landfill -Parametrix Water
Project Number: 553-155-067

Project Manager: Min-Soon Yim

Reported:
28-Feb-2024 10:30

Volatile Organic Compounds

SPL-GW-MW60-0224
24B0164-04 (Water)

Method: EPA 8260D
Instrument: NT20 Analyst: LN

Sampled: 02/07/2024 10:30
Analyzed: 02/13/2024 16:43

Sample Preparation:
Preparation Batch: BMB0356
Prepared: 02/13/2024

Preparation Method: EPA 5030C (Purge and Trap)

Sample Size: 10 mL
Final Volume: 10 mL

Extract ID: 24B0164-04 B

Reporting
Analyte CAS Number Dilution Limit Result Units Notes
cis-1,2-Dichloroethene 156-59-2 1 0.20 ND ug/L U
Surrogate: 1,2-Dichloroethane-d4 80-129 % 109 %

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

Analytical Chemists and Consultants

Analytical Report

Seattle Public Utilities
700-5th Ave, Ste 4900, Box 34018
Seattle WA, 98124-4018

Project: South Park Landfill -Parametrix Water
Project Number: 553-155-067

Project Manager: Min-Soon Yim

Reported:
28-Feb-2024 10:30

Volatile Organic Compounds - SIM

SPL-GW-MW60-0224
24B0164-04 (Water)

Method: EPA 8260D-SIM
Instrument: NT16 Analyst: PAB

Sampled: 02/07/2024 10:30
Analyzed: 02/09/2024 12:59

Sample Preparation:
Preparation Batch: BMB0292
Prepared: 02/09/2024

Preparation Method: EPA 5030C (Purge and Trap)

Sample Size: 10 mL
Final Volume: 10 mL

Extract ID: 24B0164-04 E

Reporting
Analyte CAS Number Dilution Limit Result Units Notes
Vinyl chloride 75-01-4 1 0.0200 ND ug/L U
Surrogate: 1,2-Dichloroethane-d4 80-129 % 106 %

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

Analytical Chemists and Consultants

Analytical Report

Seattle Public Utilities Project: South Park Landfill -Parametrix Water
700-5th Ave, Ste 4900, Box 34018 Project Number: 553-155-067

Reported:
Seattle WA, 98124-4018 Project Manager: Min-Soon Yim 28-Feb-2024 10:30

SPL-GW-MW60-0224
24B0164-04 (Water)

Metals and Metallic Compounds
Method: EPA 6020B Sampled: 02/07/2024 10:30
Instrument: ICPMS2 Analyst: HAL

Analyzed: 02/22/2024 20:14

Sample Preparation: Preparation Method: REN - EPA 3010A M Extract ID: 24B0164-04 A

Preparation Batch: BMB0414 Sample Size: 25 mL

Prepared: 02/15/2024 Final Volume: 25 mL

Reporting

Analyte CAS Number  Dilution Limit Result Units Notes
Iron 7439-89-6 20 0.720 1.28 mg/L D
Manganese 7439-96-5 20 0.0100 0.150 mg/L D

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

Analytical Chemists and Consultants

Analytical Report

Seattle Public Utilities
700-5th Ave, Ste 4900, Box 34018
Seattle WA, 98124-4018

Project: South Park Landfill -Parametrix Water
Project Number: 553-155-067

Project Manager: Min-Soon Yim

Reported:
28-Feb-2024 10:30

Volatile Organic Compounds

SPL-GW-MW30-0223
24B0164-05 (Water)

Method: EPA 8260D
Instrument: NT20 Analyst: LN

Sampled: 02/07/2024 13:15
Analyzed: 02/13/2024 17:06

Sample Preparation:
Preparation Batch: BMB0356
Prepared: 02/13/2024

Preparation Method: EPA 5030C (Purge and Trap)

Sample Size: 10 mL
Final Volume: 10 mL

Extract ID: 24B0164-05 B

Reporting
Analyte CAS Number Dilution Limit Result Units Notes
cis-1,2-Dichloroethene 156-59-2 1 0.20 0.26 ug/L
Surrogate: 1,2-Dichloroethane-d4 80-129 % 107 %

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

Analytical Chemists and Consultants

Analytical Report

Seattle Public Utilities
700-5th Ave, Ste 4900, Box 34018
Seattle WA, 98124-4018

Project: South Park Landfill -Parametrix Water
Project Number: 553-155-067

Project Manager: Min-Soon Yim

Reported:
28-Feb-2024 10:30

Volatile Organic Compounds - SIM

SPL-GW-MW30-0223
24B0164-05 (Water)

Method: EPA 8260D-SIM
Instrument: NT16 Analyst: PAB

Sampled: 02/07/2024 13:15
Analyzed: 02/09/2024 13:20

Sample Preparation:
Preparation Batch: BMB0292
Prepared: 02/09/2024

Preparation Method: EPA 5030C (Purge and Trap)

Sample Size: 10 mL
Final Volume: 10 mL

Extract ID: 24B0164-05 E

Reporting
Analyte CAS Number Dilution Limit Result Units Notes
Vinyl chloride 75-01-4 1 0.0200 0.0422 ug/L
Surrogate: 1,2-Dichloroethane-d4 80-129 % 104 %

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

Analytical Chemists and Consultants

Analytical Report

Seattle Public Utilities Project: South Park Landfill -Parametrix Water
700-5th Ave, Ste 4900, Box 34018 Project Number: 553-155-067

Reported:
Seattle WA, 98124-4018 Project Manager: Min-Soon Yim 28-Feb-2024 10:30

SPL-GW-MW30-0223
24B0164-05 (Water)

Metals and Metallic Compounds
Method: EPA 6020B Sampled: 02/07/2024 13:15
Instrument: ICPMS2 Analyst: HAL

Analyzed: 02/22/2024 20:16

Sample Preparation: Preparation Method: REN - EPA 3010A M Extract ID: 24B0164-05 A

Preparation Batch: BMB0414 Sample Size: 25 mL

Prepared: 02/15/2024 Final Volume: 25 mL

Reporting

Analyte CAS Number  Dilution Limit Result Units Notes
Iron 7439-89-6 5 0.180 247 mg/L D
Manganese 7439-96-5 5 0.00250 0.0490 mg/L D

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

Analytical Chemists and Consultants

Analytical Report

Seattle Public Utilities
700-5th Ave, Ste 4900, Box 34018
Seattle WA, 98124-4018

Project: South Park Landfill -Parametrix Water
Project Number: 553-155-067

Project Manager: Min-Soon Yim

Reported:
28-Feb-2024 10:30

Volatile Organic Compounds

SPL-GW-MW31-0223
24B0164-06 (Water)

Method: EPA 8260D
Instrument: NT20 Analyst: LN

Sampled: 02/07/2024 14:15
Analyzed: 02/13/2024 17:28

Sample Preparation:
Preparation Batch: BMB0356
Prepared: 02/13/2024

Preparation Method: EPA 5030C (Purge and Trap)

Sample Size: 10 mL
Final Volume: 10 mL

Extract ID: 24B0164-06 B

Reporting
Analyte CAS Number Dilution Limit Result Units Notes
cis-1,2-Dichloroethene 156-59-2 1 0.20 ND ug/L U
Surrogate: 1,2-Dichloroethane-d4 80-129 % 108 %

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

Analytical Chemists and Consultants

Analytical Report

Seattle Public Utilities
700-5th Ave, Ste 4900, Box 34018
Seattle WA, 98124-4018

Project: South Park Landfill -Parametrix Water
Project Number: 553-155-067

Project Manager: Min-Soon Yim

Reported:
28-Feb-2024 10:30

Volatile Organic Compounds - SIM

SPL-GW-MW31-0223
24B0164-06 (Water)

Method: EPA 8260D-SIM
Instrument: NT16 Analyst: PAB

Sampled: 02/07/2024 14:15
Analyzed: 02/09/2024 13:40

Sample Preparation:
Preparation Batch: BMB0292
Prepared: 02/09/2024

Preparation Method: EPA 5030C (Purge and Trap)

Sample Size: 10 mL
Final Volume: 10 mL

Extract ID: 24B0164-06 E

Reporting
Analyte CAS Number Dilution Limit Result Units Notes
Vinyl chloride 75-01-4 1 0.0200 0.402 ug/L
Surrogate: 1,2-Dichloroethane-d4 80-129 % 106 %

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

Analytical Chemists and Consultants

Analytical Report

Seattle Public Utilities Project: South Park Landfill -Parametrix Water
700-5th Ave, Ste 4900, Box 34018 Project Number: 553-155-067

Reported:
Seattle WA, 98124-4018 Project Manager: Min-Soon Yim 28-Feb-2024 10:30

SPL-GW-MW31-0223
24B0164-06 (Water)

Metals and Metallic Compounds
Method: EPA 6020B Sampled: 02/07/2024 14:15
Instrument: ICPMS2 Analyst: HAL

Analyzed: 02/22/2024 20:17

Sample Preparation: Preparation Method: REN - EPA 3010A M Extract ID: 24B0164-06 A

Preparation Batch: BMB0414 Sample Size: 25 mL

Prepared: 02/15/2024 Final Volume: 25 mL

Reporting

Analyte CAS Number  Dilution Limit Result Units Notes
Iron 7439-89-6 10 0.360 20.7 mg/L D
Manganese 7439-96-5 10 0.00500 0.858 mg/L D

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

Analytical Chemists and Consultants

Analytical Report

Seattle Public Utilities
700-5th Ave, Ste 4900, Box 34018
Seattle WA, 98124-4018

Project: South Park Landfill -Parametrix Water
Project Number: 553-155-067

Project Manager: Min-Soon Yim

Reported:
28-Feb-2024 10:30

Volatile Organic Compounds

SPL-GW-MW81-0224
24B0164-07 (Water)

Method: EPA 8260D
Instrument: NT20 Analyst: LN

Sampled: 02/07/2024 00:00
Analyzed: 02/13/2024 17:51

Sample Preparation:
Preparation Batch: BMB0356
Prepared: 02/13/2024

Preparation Method: EPA 5030C (Purge and Trap)

Sample Size: 10 mL
Final Volume: 10 mL

Extract ID: 24B0164-07 B

Reporting
Analyte CAS Number Dilution Limit Result Units Notes
cis-1,2-Dichloroethene 156-59-2 1 0.20 ND ug/L U
Surrogate: 1,2-Dichloroethane-d4 80-129 % 111 %

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

Analytical Chemists and Consultants

Analytical Report

Seattle Public Utilities
700-5th Ave, Ste 4900, Box 34018
Seattle WA, 98124-4018

Project: South Park Landfill -Parametrix Water
Project Number: 553-155-067

Project Manager: Min-Soon Yim

Reported:
28-Feb-2024 10:30

Volatile Organic Compounds - SIM

SPL-GW-MW81-0224
24B0164-07 (Water)

Method: EPA 8260D-SIM
Instrument: NT16 Analyst: PAB

Sampled: 02/07/2024 00:00
Analyzed: 02/09/2024 11:16

Sample Preparation:
Preparation Batch: BMB0292
Prepared: 02/09/2024

Preparation Method: EPA 5030C (Purge and Trap)

Sample Size: 10 mL
Final Volume: 10 mL

Extract ID: 24B0164-07 A

Reporting
Analyte CAS Number Dilution Limit Result Units Notes
Vinyl chloride 75-01-4 1 0.0200 ND ug/L U
Surrogate: 1,2-Dichloroethane-d4 80-129 % 101 %

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

Analytical Chemists and Consultants

Analytical Report

Seattle Public Utilities Project: South Park Landfill -Parametrix Water

700-5th Ave, Ste 4900, Box 34018 Project Number: 553-155-067 Reported:

Seattle WA, 98124-4018 Project Manager: Min-Soon Yim 28-Feb-2024 10:30

Analysis by: Analytical Resources, LLC
Volatile Organic Compounds - Quality Control
Batch BMB0356 - EPA 8260D
Instrument: NT20 Analyst: LN
Reporting Spike Source %REC RPD

QC Sample/Analyte Result Limit Units Level Result %REC Limits RPD Limit Notes
Blank (BMB0356-BLK1) Prepared: 13-Feb-2024 Analyzed: 13-Feb-2024 09:44
cis-1,2-Dichloroethene ND 0.20 ug/L U
Surrogate: 1,2-Dichloroethane-d4 5.42 ug/L 5.00 108 80-129

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

Analytical Chemists and Consultants

Analytical Report

Seattle Public Utilities Project: South Park Landfill -Parametrix Water

700-5th Ave, Ste 4900, Box 34018 Project Number: 553-155-067 Reported:

Seattle WA, 98124-4018 Project Manager: Min-Soon Yim 28-Feb-2024 10:30

Analysis by: Analytical Resources, LLC
Volatile Organic Compounds - Quality Control
Batch BMB0356 - EPA 8260D
Instrument: NT20 Analyst: LN
Reporting Spike Source %REC RPD

QC Sample/Analyte Result Limit Units Level Result %REC Limits RPD Limit Notes
LCS (BMB0356-BS1) Prepared: 13-Feb-2024 Analyzed: 13-Feb-2024 08:58
cis-1,2-Dichloroethene 9.74 0.20 ug/L 10.0 97.4 80-121
Surrogate: 1,2-Dichloroethane-d4 4.97 ug/L 5.00 99.4 80-129

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

Analytical Chemists and Consultants

Analytical Report

Seattle Public Utilities Project: South Park Landfill -Parametrix Water

700-5th Ave, Ste 4900, Box 34018 Project Number: 553-155-067 Reported:

Seattle WA, 98124-4018 Project Manager: Min-Soon Yim 28-Feb-2024 10:30

Analysis by: Analytical Resources, LLC
Volatile Organic Compounds - Quality Control
Batch BMB0356 - EPA 8260D
Instrument: NT20 Analyst: LN
Reporting Spike Source %REC RPD

QC Sample/Analyte Result Limit Units Level Result %REC Limits RPD Limit Notes
LCS Dup (BMB0356-BSD1) Prepared: 13-Feb-2024 Analyzed: 13-Feb-2024 09:21
cis-1,2-Dichloroethene 9.85 0.20 ug/L 10.0 98.5 80-121 1.06 30
Surrogate: 1,2-Dichloroethane-d4 5.06 ug/L 5.00 101 80-129

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

Analytical Chemists and Consultants

Analytical Report

Seattle Public Utilities
700-5th Ave, Ste 4900, Box 34018
Seattle WA, 98124-4018

Project Manager: Min-Soon Yim

Project: South Park Landfill -Parametrix Water
Project Number: 553-155-067 Reported:

28-Feb-2024 10:30

Analysis by: Analytical Resources, LLC

Volatile Organic Compounds - Quality Control

Batch BMB0356 - EPA 8260D
Instrument: NT20 Analyst: LN

Reporting
QC Sample/Analyte Result Limit

Spike Source %REC RPD
Level Result %REC Limits RPD Limit Notes

Matrix Spike (BMB0356-MS2) Source: 24B0164-01

Prepared: 13-Feb-2024 Analyzed: 13-Feb-2024 18:14

cis-1,2-Dichloroethene 8.16 0.20

10.0 ND 79.8 80-121 *

Surrogate: 1,2-Dichloroethane-d4 5.05

5.00 5.21 101 80-129

Recovery limits for target analytes in MS/MSD QC samples are advisory only.

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

Analytical Chemists and Consultants

Analytical Report

Seattle Public Utilities
700-5th Ave, Ste 4900, Box 34018
Seattle WA, 98124-4018

Project: South Park Landfill -Parametrix Water
Project Number: 553-155-067

Project Manager: Min-Soon Yim

Reported:

28-Feb-2024 10:30

Analysis by: Analytical Resources, LLC

Volatile Organic Compounds - Quality Control

Batch BMB0356 - EPA 8260D
Instrument: NT20 Analyst: LN

Reporting
QC Sample/Analyte Result Limit

Spike Source %REC RPD
Level Result %REC Limits RPD Limit Notes

Matrix Spike Dup (BMB0356-MSD2) Source: 24B0164-01

Prepared: 13-Feb-2024 Analyzed: 13-Feb-2024 18:37

cis-1,2-Dichloroethene 10.2 0.20

10.0 ND 99.8 80-121 21.90 30

Surrogate: 1,2-Dichloroethane-d4 5.15

5.00 5.21 103 80-129

Recovery limits for target analytes in MS/MSD QC samples are advisory only.

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

Analytical Chemists and Consultants

Analytical Report
Seattle Public Utilities Project: South Park Landfill -Parametrix Water
700-5th Ave, Ste 4900, Box 34018 Project Number: 553-155-067 Reported:
Seattle WA, 98124-4018 Project Manager: Min-Soon Yim 28-Feb-2024 10:30
Analysis by: Analytical Resources, LLC
Volatile Organic Compounds - Quality Control
Batch BMB0356 - EPA 8260D
Analysis by: Analytical Resources, LLC
Volatile Organic Compounds - SIM - Quality Control
Batch BMB0292 - EPA 8260D-SIM
Instrument: NT16 Analyst: PAB
Reporting Spike Source %REC RPD
QC Sample/Analyte Result Limit Units Level Result %REC Limits RPD Limit Notes
Blank (BMB0292-BLK1) Prepared: 09-Feb-2024 Analyzed: 09-Feb-2024 10:01
Vinyl chloride ND 0.0200 ug/L 6]
Surrogate: 1,2-Dichloroethane-d4 5080 ug/L 5000 102 80-129

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

Analytical Chemists and Consultants

Analytical Report

Seattle Public Utilities Project: South Park Landfill -Parametrix Water

700-5th Ave, Ste 4900, Box 34018 Project Number: 553-155-067 Reported:

Seattle WA, 98124-4018 Project Manager: Min-Soon Yim 28-Feb-2024 10:30

Analysis by: Analytical Resources, LLC
Volatile Organic Compounds - SIM - Quality Control
Batch BMB0292 - EPA 8260D-SIM
Instrument: NT16 Analyst: PAB
Reporting Spike Source %REC RPD

QC Sample/Analyte Result Limit Units Level Result %REC Limits RPD Limit Notes
LCS (BMB0292-BS1) Prepared: 09-Feb-2024 Analyzed: 09-Feb-2024 08:29
Vinyl chloride 2.28 0.0200 ug/L 2.00 114 62-141
Surrogate: 1,2-Dichloroethane-d4 5170 ug/L 5000 103 80-129

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

Analytical Chemists and Consultants

Analytical Report

Seattle Public Utilities Project: South Park Landfill -Parametrix Water

700-5th Ave, Ste 4900, Box 34018 Project Number: 553-155-067 Reported:

Seattle WA, 98124-4018 Project Manager: Min-Soon Yim 28-Feb-2024 10:30

Analysis by: Analytical Resources, LLC
Volatile Organic Compounds - SIM - Quality Control
Batch BMB0292 - EPA 8260D-SIM
Instrument: NT16 Analyst: PAB
Reporting Spike Source %REC RPD

QC Sample/Analyte Result Limit Units Level Result %REC Limits RPD Limit Notes
LCS Dup (BMB0292-BSD1) Prepared: 09-Feb-2024 Analyzed: 09-Feb-2024 08:49
Vinyl chloride 1.91 0.0200 ug/L 2.00 95.3 62-141 18.10 30
Surrogate: 1,2-Dichloroethane-d4 5180 ug/L 5000 104 80-129

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

Analytical Chemists and Consultants

Analytical Report

Seattle Public Utilities
700-5th Ave, Ste 4900, Box 34018
Seattle WA, 98124-4018

Project Manager: Min-Soon Yim

Project: South Park Landfill -Parametrix Water
Project Number: 553-155-067 Reported:

28-Feb-2024 10:30

Analysis by: Analytical Resources, LLC

Volatile Organic Compounds - SIM - Quality Control

Batch BMB0292 - EPA 8260D-SIM
Instrument: NT16 Analyst: PAB

Reporting
QC Sample/Analyte Result Limit

Spike Source %REC RPD
Level Result %REC Limits RPD Limit Notes

Matrix Spike (BMB0292-MS1) Source: 24B0164-01

Prepared: 09-Feb-2024 Analyzed: 09-Feb-2024 18:07

Vinyl chloride 1.80 0.0200

2.00 ND 90.1 62-141

Surrogate: 1,2-Dichloroethane-d4 5370

5000 5220 107 80-129

Recovery limits for target analytes in MS/MSD QC samples are advisory only.

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

Analytical Chemists and Consultants

Analytical Report

Seattle Public Utilities
700-5th Ave, Ste 4900, Box 34018
Seattle WA, 98124-4018

Project: South Park Landfill -Parametrix Water
Project Number: 553-155-067

Project Manager: Min-Soon Yim

Reported:

28-Feb-2024 10:30

Analysis by: Analytical Resources, LLC

Volatile Organic Compounds - SIM - Quality Control

Batch BMB0292 - EPA 8260D-SIM
Instrument: NT16 Analyst: PAB

Reporting
QC Sample/Analyte Result Limit

Spike Source %REC RPD
Level Result %REC Limits RPD Limit Notes

Matrix Spike Dup (BMB0292-MSD1) Source: 24B0164-01

Prepared: 09-Feb-2024 Analyzed: 09-Feb-2024 18:27

Vinyl chloride 1.79 0.0200

2.00 ND 89.6 62-141 0.57 30

Surrogate: 1,2-Dichloroethane-d4 5380

5000 5220 108 80-129

Recovery limits for target analytes in MS/MSD QC samples are advisory only.

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

Analytical Chemists and Consultants

Analytical Report

Seattle Public Utilities Project: South Park Landfill -Parametrix Water

700-5th Ave, Ste 4900, Box 34018 Project Number: 553-155-067 Reported:

Seattle WA, 98124-4018 Project Manager: Min-Soon Yim 28-Feb-2024 10:30

Analysis by: Analytical Resources, LLC
Volatile Organic Compounds - SIM - Quality Control
Batch BMB0292 - EPA 8260D-SIM
Analysis by: Analytical Resources, LLC
Metals and Metallic Compounds - Quality Control
Batch BMB0414 - EPA 6020B
Instrument: ICPMS1  Analyst: MCB
Reporting Spike Source %REC RPD
QC Sample/Analyte Isotope Result Limit Units Level Result %REC Limits RPD Limit Notes
Blank (BMB0414-BLK1) Prepared: 15-Feb-2024 Analyzed: 22-Feb-2024 17:52
Manganese 55 ND 0.000500 mg/L 6]
LCS (BMB0414-BS1) Prepared: 15-Feb-2024 Analyzed: 22-Feb-2024 17:57
Manganese 55 0.0253 0.000500 mg/L 0.0250 101 80-120
Duplicate (BMB0414-DUP2) Source: 24B0164-01 Prepared: 15-Feb-2024 Analyzed: 26-Feb-2024 22:44
Iron 54 1.11 0.180 mg/L 1.14 2.15 20 D
Manganese 55 0.128 0.00250 mg/L 0.130 1.18 20 D
Matrix Spike (BMB0414-MS2) Source: 24B0164-01 Prepared: 15-Feb-2024 Analyzed: 26-Feb-2024 22:46
Iron 54 5.44 0.180 mg/L 5.00 1.14 86.0 75-125 D
Manganese 55 0.148 0.00250 mg/L 0.0250 0.130 72.1 75-125 HC,D
Recovery limits for target analytes in MS/MSD QC samples are advisory only.
Matrix Spike Dup (BMB0414-MSD2) Source: 24B0164-01 Prepared: 15-Feb-2024 Analyzed: 26-Feb-2024 22:48
Iron 54 5.05 0.180 mg/L 5.00 1.14 78.3 75-125 7.36 20 D
Manganese 55 0.142 0.00250 mg/L 0.0250 0.130 50.4 75-125 3.73 20 HC, D
Recovery limits for target analytes in MS/MSD QC samples are advisory only.
Instrument: ICPMS2  Analyst: HAL
Reporting Spike Source %REC RPD

QC Sample/Analyte Isotope Result Limit Units Level Result %REC Limits RPD Limit Notes
Blank (BMB0414-BLK2) Prepared: 15-Feb-2024 Analyzed: 22-Feb-2024 20:29
Iron 54 ND 0.0360 mg/L U
LCS (BMB0414-BS2) Prepared: 15-Feb-2024 Analyzed: 22-Feb-2024 20:31
Iron 54 5.03 0.0360 mg/L 5.00 101 80-120

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

Analytical Chemists and Consultants

g

Analytical Report
Seattle Public Utilities Project: South Park Landfill -Parametrix Water
700-5th Ave, Ste 4900, Box 34018 Project Number: 553-155-067 Reported:
Seattle WA, 98124-4018 Project Manager: Min-Soon Yim 28-Feb-2024 10:30
Certified Analyses included in this Report
Analyte Certifications
EPA 6020B in Water
Iron-54 NELAP,WADOE,DoD-ELAP
Manganese-55 NELAP,WADOE,DoD-ELAP
EPA 8260D in Water
cis-1,2-Dichloroethene DoD-ELAP,ADEC,NELAP,WADOE
EPA 8260D-SIM in Water
Vinyl chloride NELAP,WADOE
Code Description Number Expires
ADEC Alaska Dept of Environmental Conservation 17-015 03/28/2025
DoD-ELAP DoD-Environmental Laboratory Accreditation Program, PJLA Testing 66169 02/28/2025
NELAP ORELAP - Oregon Laboratory Accreditation Program WA100006-012 05/12/2024
WADOE WA Dept of Ecology C558 06/30/2024
WA-DW Ecology - Drinking Water C558 06/30/2024

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

Analytical Chemists and Consultants

Analytical Report
Seattle Public Utilities Project: South Park Landfill -Parametrix Water
700-5th Ave, Ste 4900, Box 34018 Project Number: 553-155-067 Reported:
Seattle WA, 98124-4018 Project Manager: Min-Soon Yim 28-Feb-2024 10:30

HC

DET
ND
NR
dry
RPD

[2€]

Notes and Definitions
Flagged value is not within established control limits.
The reported value is from a dilution
The analyte concentration exceeds the upper limit of the calibration range of the instrument established by the initial calibration (ICAL)

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

Estimated concentration value detected below the reporting limit.

This analyte is not detected above the reporting limit (RL) or if noted, not detected above the limit of detection (LOD).
Analyte DETECTED

Analyte NOT DETECTED at or above the reporting limit

Not Reported

Sample results reported on a dry weight basis

Relative Percent Difference

Indicates this result was quantified on the second column on a dual column analysis.
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