Reif, Maizie L - DNR

From: Neal, Conor <Neal.Conor@epa.gov>

Sent: Tuesday, September 4, 2018 2:21 PM

To: Neste, David E - DNR

Cc: Carey, Angela J - DNR

Subject: Tyco PFAS groundwater data validation

Attachments: Tyco_DataValidation_memo.docx; Low-Flow Sampling Forms_4-30-18 and 5-1-18.pdf
Hi Dave,

EPA completed the data validation for the PFAS groundwater sampling event that occurred April 30-May 1 of this year. |
am attaching the data validation memo and Tyco’s field sampling logs for your information.

Let me know if you have any questions about this.

Thanks,
Conor

Conor Neal

Geologist

Land & Chemicals Division
US EPA, Region 5, LU-MC-16J
77 West Jackson Blvd
Chicago, IL

(312) 886-7193



MEMORANDUM
Subject: Data Validation for Perfluorinated Compound (PFC) Sampling at Tyco Site, Marinette, WI
Date: August 14, 2018

From: Zachary Sasnow
QA/QC Coordinator, Remediation and Reuse Branch, LCD

To: Conor Neal
Hydrogeologist, Remediation and Reuse Branch, LCD

This memorandum summarizes the results of data validation conducted on the data from the April 30" —
May 2", 2018 sampling for perfluorinated compounds (PFCs) at the Tyco facility in Marinette
Wisconsin. Monitoring well stabilization logs, created by Arcadis North America on behalf of Tyco, and
analytical data generated by EPA’s Chicago Regional Laboratory (CRL) were reviewed as part of the data
validation. Data packages consulted in this validation can be provided upon request.

Additional data qualifiers are recommended for some samples, as discussed at the end of the
memorandum. In addition, there are issues identified in the field monitoring logs, as discussed in the
following section.

Field Data Validation

Well stabilization logs were provided to EPA by Arcadis North America on behalf of Tyco. Logs were
compared to the Arcadis SOP entitled “PFAS Sampling Procedures and Low-Flow Groundwater Purging
for Monitoring Wells and Treatment System Influent” (March 2018). Non-conformances to the SOP
were identified at the following wells:

MW-008M: Sampling was conducted 35 minutes into purging; at the time of sampling, turbidity,
pH, dissolved oxygen, and temperature had not reached the criteria set in the SOP. Water level
measurements indicated significant drawdown was observed; however, no explanation of the
early sampling time was given. pH was recorded between 13.86 and 12.85 standard units during
purging, which suggests instrument malfunction.

MW-108S: Sampling was conducted at 45 minutes into purging with turbidity not within criteria;
the SOP states samples can be collected after one hour of purging if turbidity has not stabilized.
pH was also recorded at 15.74 to 16.44 standard units during purging, which suggests instrument
malfunction.

MW-041S: Sampling was conducted at 40 minutes into purging, with turbidity, pH, DO, and
temperature not stabilized. pH ranged from 12.99 to 15.44 standard units during purging, which
suggests instrument malfunction.

MW-032S: Sampling was conducted at 40 minutes, with temperature not within SOP criteria.

MW-054S: Sampling was conducted at 45 minutes, with temperature, turbidity, and dissolved
oxygen not within SOP criteria.

Based on the pH readings and early purge times, further information is needed to determine if instrument
malfunction was an issue or if samples were collected under representative groundwater conditions. The
very high pH readings at some wells suggest the meter was not properly calibrated prior to use.



Sample volumes were also checked. While no specific range of volumes has been established as
acceptable in the field or laboratory SOPs, the goal volume is set at 5 mL. The volumes collected in the
field ranged from 4.9071 to 6.7073 mL as measured at CRL. All samples were analyzed with the full
volume and concentrations were adjusted appropriately for the collected volume.

Analytical Data Validation

Data generated by EPA’s Chicago Regional Laboratory (CRL) was validated during this effort. As of the
writing of this memorandum, no established protocol for validating PFC analytical data has been
promulgated by EPA. As such, CRL SOP OMO021 (Standard Operating Procedure for the Analysis of
Polyfluorinated Compounds of Interest to OSRTI in Water, Sludge, Influent, Effluent, and Wastewater by
Multiple Reaction Monitoring Liquid Chromatography/Mass Spectrometry [LC/MS/MS], April 2018)
and the National Functional Guidelines for Superfund Organic Methods Data Review (August 2014) were
used as reference documents, in addition to the project-specific sampling memorandum, entitled
Perfluorinated Compound Split Sampling at Tyco Fire Products, LP Facility, Marinette, Wisconsin (EPA,
2018).

It should be noted that all analytical results for 6:2 fluorotelomer sulfonate (6:2 FTS) were rejected due to
poor overall quality control, and as such non-conformances of the 6:2 FTS data will not be referenced
further in the following validation. The analytes considered during this effort are listed below with
applicable abbreviations:

Compound Abbreviation
4:2 FTS 4:2 fluorotelomer sulfonate
8:2 FTS 8:2 fluorotelomer sulfonate
NEtFOSAA N-ethylperfluorooctanesulfonamidoacetic acid
NMeFOSAA N-methylperfluorooctanesulfonamidoacetic acid
PFDS Perfluoro-1-decanesulfonate
PFHpS Perfluoro-1-heptanesulfonate
PFNS Perfluoro-1-nonanesulfonate
PFOSA Perfluoro-1-octanesulfonamide
PFPeS Perfluoro-1-pentanesulfonate
PFBA Perfluorobutanoate
PFBS Perfluoro-1-butanesulfonate
PFDA Perfluorodecanoate
PFDoA Perfluorododecanoate
PFHpA Perfluoroheptanoate
PFHxA Perfluorohexanoate
PFHXS Perfluoro-1-hexanesulfonate
PFNA Perfluorononanoate
PFOA Perfluorooctanoate
PFOS Perfluoro-1-octanesulfonate
PFPeA Perfluoropentanoate
PFTreA Perfluorotetradecanoate
PFTriA Perfluorotridecanoate
PFUNA Perfluoroundecanoate
4:2 FTS (Surr) Isotopically-labeled 4:2 fluorotelomer sulfonate (surrogate)
8:2 FTS (Surr) Isotopically-labeled 8:2 fluorotelomer sulfonate (surrogate)




NEtFOSAA (Surr) Isotopically-labeled N-ethylperfluorooctanesulfonamidoacetic acid (surrogate)
NMeFOSAA (Surr) | Isotopically-labeled N-methylperfluorooctanesulfonamidoacetic acid (surrogate)
M3PFBS Isotopically-labeled perfluoro-1-butanesulfonate (surrogate)
M3PFHxS Isotopically-labeled perfluoro-1-hexanesulfonate (surrogate)
M8FOSA Isotopically-labeled perfluoro-1-octanesulfonamide (surrogate)
M8PFOS Isotopically-labeled perfluoro-1-octanesulfonate (surrogate)
MPFBA Isotopically-labeled perfluorobutanoate (surrogate)
M6PFDA Isotopically-labeled perfluorodecanoate (surrogate)
MPFDoA Isotopically-labeled perfluorododecanoate (surrogate)
MA4PFHpA Isotopically-labeled perfluoroheptanoic acid (surrogate)
MS5PFHXA Isotopically-labeled perfluorohexanoic acid (surrogate)
M9PFNA Isotopically-labeled perfluorononanoic acid (surrogate)
M8PFOA Isotopically-labeled perfluorooctanoic acid (surrogate)
M5PFPeA Isotopically-labeled perfluoropentanoic acid (surrogate)
M2PFTreA Isotopically-labeled perfluorotetradecanoate (surrogate)
M7PFUNA Isotopically-labeled perfluoroundecanoate (surrogate)

Batch Criteria. The following criteria were reviewed for the sample batch as a whole, and each of the
three analytical batches ran on separate days. The initial analytical batch consisted of all samples, and the
two subsequent batches consisted of sample dilutions.

QA/QC field samples: all field duplicates, matrix spike/matrix spike duplicate (MS/MSD), and

field blanks were collected as specified in the work plan. One additional blank not specified in the
work plan was collected by pouring deionized water over the water level meter (sample EB-32).

Sample nomenclature: samples were not named as specified in the work plan; each replicate set
was labeled as normal and with an -A identifier (example: MW-102, MW-102A) as opposed to
with -A and -B identifiers. This has no impact on the data usability.

Sample dates/times: all sample collection dates and times noted on the chain-of-custody
matched those recorded by CRL.

Sample matrix: All samples were collected as groundwater or reagent water as specified in the
work plan.

Lab delivery date: Samples were relinquished to CRL at 11:54 AM on 5/2/18.
Sample temperature: Samples were delivered to CRL at 2.3° C, within QC limits.

Holding times: All samples were delivered to CRL and analyzed within the 28-day holding time
limit.
Batch QC samples: For 19 field samples, one reagent blank, two method blanks, one laboratory

control sample/laboratory control sample duplicate (LCS/LCSD) set, and one reporting limit
check sample are required. All requisite samples were analyzed for the batch.

Initial calibration: A nine-point quadratic calibration was conducted at the beginning of each
analytical batch. All analytes had R? values for the quadratic fit within limits specified in the
SOP.



Second-source verification: A second-source verification sample was analyzed after each initial
calibration at the same level of the 7™ calibration standard. All second-source analytes were
recovered within QC limits.

Continuing calibration verification: Continuing calibration verification samples were analyzed
at the appropriate frequency in each analytical batch.

Method blank: Two method blanks were analyzed; all detections were below the applicable
limits.
Reporting limit check: Two reporting limit check samples were analyzed; all analytes were

recovered within applicable QC limits.

Laboratory control sample/laboratory control sample duplicate: One LCS/LCSD sample set
was analyzed; all recoveries and percent difference between duplicates were within QC criteria.

Matrix spike/matrix spike duplicate: Sample MW-102 was used for the matrix spike and
matrix spike duplicate samples. All analytes were in requisite QC limits excepting the following:

RPD
Analyte MS MSD RPD Goal
PFTriA 67.6% 69.5% 70-130%
PFHxA 234% 154% 70-130%
PFTreA 48.4% 49.3% 70-130%
M2PFTreA 50.3% 53.8% 70-130%

The suggested additional qualifiers as a result of these nonconformances are summarized at the
end of this memorandum.

Laboratory duplicate: Sample MW-102 was used for the laboratory duplicate. All detected
analytes were within applicable limits.

Sample-specific criteria. The following criteria were checked for every analyte on select samples, as
listed below.

Dilution calculations: Samples MW-041A, MW-008, MW-054, and MW-044A were checked
for the appropriate calculation of reported concentrations in diluted samples. All dilution
calculations were performed correctly.

Retention times: Samples GWTS, MW-032, MW-102, and MW-054A were checked for analyte
relative retention times to be within 0.06 min of the level 5 calibration standard of the
corresponding batch, as specified in CRL SOP OMO021. All analytes had relative retention times
within those criteria.

Ion ratios: Samples MW-041, MW-032A, MW-102A, and MW-044 were evaluated for single
reaction monitoring (SRM) confirmatory ion ratios. All ion ratios were within applicable QC
limits or appropriately qualified by CRL.

Calculated concentration: Samples GWTS-A, MW-108, MW-108A, and MW-008A were
checked for reported concentrations matching calculations from the applicable 9-point quadratic
calibration curve. All reported concentrations were correctly calculated.



Field blanks: Quantization reports for samples EB-044, EB-032, and FB-008 were checked for
detects present above the applicable method reporting limits. No detections were observed and as
such no blank contamination qualifiers were necessary.

Recommendations

Based on the conclusions from this data validation effort, it is recommended that the following samples
have additional qualifiers applied:

Sample Analyte | Recommended Qualifier Reason
PFTriA
GWTS PFHxA
PFTriA
GWTS-A PFHxA
MW-041A PFHxA
PFTriA
MW-032 PFTreA
PFHxA
PFTriA
MW-032A PFHxA
MW-008 PFHxA
MW-102 PFHxA J MS/MSD outside control limits
PFTriA
MW-102A PFHxA
PFTriA
MW-054 PFHxA
PFTriA
MW-054A PFTreA
PFHxA
PFTriA
MW-044 PFHxA
PFTriA
MW-044A PFHxA

In addition, it is recommended that project staff review the groundwater monitoring logs and water
quality meter calibration records for inconsistencies and make necessary judgments on the applicability of
the data.



ARCADIS Page 1 of 1
Low Flow Groundwater Sampling Form

/ / Casing Casing T
Project/No. Stanton Street / W1001651.0001 Well: [L\U\JOOQ M Date: &/ /I8 Material: ’[)\)(_/ Diameter: )
I |
Static ) Measuring Point Total Purge - Pump Intake
Water Level: O 5‘7( Description: N. edge TOC Depth: 3() Method: (|} Depth: N ;4"
Time ) Time
Pump On: [Q 40 pumpoff: [ 364 Sampling Information
Analyte Sample Volume Bottle Type # of Bottles Preservative
, Gallons Purged' S PFAS 2 x 250 mL Plastic 2 | None
rior to Sampling:
Sampled Sample ! ) QC Samples
By: Cf)\f\/ Time: / 30{5/ Collected: DU PA o). ) ‘U\S /M \SD
i /
Time Time Purging Volume - Spec. Diss.
of Day Elapsed Rate Purged Tubidity PH Cond. o Oxygen UEHp: Color Appearance Odor
(XX:XX) (min) | (mUmin) (gal) (NTU) | (s.u) | (uStem)| (mv) | (mgit) | (°C) PTw
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Rl 2 | 0 .ol 128501.030]-4a0lobB] 459 N/ ad
(325 coLipct  Iiwpofn [ FR]l THOS [h2B0mlb LY | Riz M A—
T ,—‘_._d__._:‘_—__—gr_r;r___d_______‘ —’—'—‘—-—__\_\\\
e | N
A——7 T
_ [10%i<s| 201 | 3% +10  [10%/<05| 3% [ =y
Comments: —:/_-V { Z fUL IA" V Keg 1:1\/{& \\ — il /




ARCADIS Page 1 of 1
Low Flow Groundwater Sampling Form
] 0 Casing Casing .
Project/No. Stanton Street / WI001651.0001 well: M) 10BS Date: [ / J / /7 Material: PLC Diameter: g"
Static Measuring Point Total r y Purge Pump Intake
Water Level: 1—-! Olo Description: N. edge TOC Depth: },Q Method: | HuJ FLOW Depth: N A
Time i Time _
Pump On: (0 5([ Pump Off: | Qégq Sampling Information
Analyte Sample Volume Bottle Type # of Bottles Preservative
Gallons Purged PFAS 2 x 250 mL Plastic 2 None
Prior to Sampling: 0, 5/
Sampled Sample QC Samples
By: G\f\/ Time: JJ %O Collected: NWE
Time Time Purging Volume Tubidity| pH Spec. ORP Diss. Temp @ [
of Day Elapsed Rate Purged Cond. Oxygen ' Color Appearance (___r/"Odor
{XX:XX) (min) (mL/min) (gal) (NTU) | (s.u) | (uSicm)| (mV) | (mgiL) (°C) STRON G DTw
05 o 152 3.38 1634 |40 v 1 |85 [10.15 | BeawN TNT | PARTICULATES |SHEHT ome |4 (5
Lo G (0 15 [1515]1.658]- 1078|116 [11.92 ] | 4.4
s o |joo 19 15954 o\ 2[0.61 1,89 4.y
120 s | jso S5 [le-3e 4. 5] 1@ 2]pc0 |1l S 4.1
R5 Jc JoO 28 L |l 47|14 5.5 |- 120.816.63 |ii. 35 1-jd
130 25 | joo £.03 .64 |4.549)- 1219 lo.49q liied | | ) 114
H3s | 3o Tre) 1.5 |49 ]4.527]-123 31047 |1n.96 o q.i4
u4o | 35 | joo 8 35 L. 544,517 1-123.6 [0t lip. 251 \| / N[/ e T
146 | 4o |00 1440 Jie.cpdfet Geo ka3 0 [ouy [ip ] ] 4. )4
| 6o | covducT |Mwidbel |FoR| 2xRS0m L Pdiy
| | I '
o
‘ 10%/<5| +0.1 3% £10  [10%/<0.5| 3%

Comments:




ARCADIS Page 1 of 1
Low Flow Groundwater Sampling Form
) Casing Casing n
Project/No. Stanton Street / W1001651.0001 well: MUWWOH [ C Date: 5 / i / /¥ Material: P\ (. Diameter: ,Q
7
Static Measuring Point Total ! . Purge = Pump Intake
Water Level: O . 8() Description: N. edge TOC Depth: / 2 .2 il Method: 1LOWC 1LOW) Depth: M’A'
Time Time
Pump On: m 1——/ } Pump Off: /OLPO Sampling Information
Analyte Sample Volume Bottle Type # of Bottles Preservative
Gallons Purged PFAS 2 x 250 mL Plastic 2 None
Prior to Sampling: NO 5_
Sampled Sample QC Samples
By: C)\f \/ Time: [&2 5 Collected: No NE
Time Purging Volume Tubidity| pH Spec. ORP Diss. Temp
of Day Rate Purged Cond. Oxygen ' Color Appearance Odor
(XX:XX) (mL/min) (gal) (NTU) | (s.u.) | (uS/cm)| (mV) (mgrL) (°C) D-l 1D
FAL § fesmseg s T—" | T e CLeAe StME_PRRTIUL NEIV]S
0950 feo 13.¢2 R a9 B4 |- 5 [332] 105 090
955 jon 5.08 |Boc|eso? |-95.0 (314 [1. 54 O. 8o
{oCo [ce (1Y 144518992 F 03 2{2 85 Il o 0. 6o
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] , NS
[« | | /)
2 Wi 2
/ /1 o/
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Comments:




ARCADIS

Low Flow Groundwater Sampling Form

1 of

ProjectNo. Stanton Street / W1001651.0001 well: ALLOOHH S Date: 4 /3() }{ % Mgfesrllr;? Ruc, Dia(r:::tlgg s .
Static . Measuring Point Total ! ’ Purge - Pump Intake o
Water Level: O .2< Description: N. edge TOC Depth: [ - | Method: LOwW ~(LawW) Depth: —
PumpTl(r)nri [7 [ 3 Pumggf(fa: [ F [ 0 Sampling Information
Analyte Sample Volume Bottle Type # of Bottles Preservative
Gallons Purged ! PFAS 2 x 250 mL 2 None
Prior to Sampling: [\f)%@ ~N O : 5 .
Sampled Sample QC Samples : i
pBy: 6\/“/ Tir:e: 8()0 CoIIec‘t)ed: FM%) -EQ -04. (J [é)lg

o?lr;aey EIT:;stZd Pl;ggg \If:g:g Tubidity|  pH (S:ssg ORP Os;zsén TermR: Color Appearance Odor Dﬁ
(XX:XX) (min) | (mumin) | (gal) /| (NTU) | (sw) | @Siem)| (mv) | (mgit) | (C) B E &5
19D | O [ [o47md o 72]¢ £i08 |z 1 |453 [ 2@ | Ciehe G000 pope | O-AST
azs| S | wo [ a2 {va 1,057 996G 128 f- ! 0-2<
12 | [0D / logs Lwudl ig1]-19.2] 0 4d [1.09 [ 0 25
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p
/ / -
71 /]
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Comments:




ARCADIS Page 1 of 1
Low Flow Groundwater Sampling Form
Casing ) { Casing 72 '
Project/No. Stanton Street / W)001651.0001 well: M ( pO%EZ@ Date: & / 306 Material: 23 L EY At / Diameter:
' 7
Static ) Measuring Point Total , Purge PUC/ Pump Intake
Water Level: L. Bl Description: N. edge TOC Depth: |4, (g'-{' Method: {UWs FLOW Depth: N P(
Time 3 Time
PumpoOn: | 55& Pump Off: ]LE5S Sampling Information
Analyte Sample Volume Bottle Type # of Bottles Preservative
Gallons Purged ) PFAS 2 x 250 mL Plastic 2 None
Prior to Sampling: e 0 5 i ‘
(R-0y dver WEM
Sampled Sample QC Samples r
By: (| }\/ Time: [ W4D Collected: Nenvk
Time Time Purging Volume Tubidity|  pH Spec. ORP Diss. Temp
of Day Etapsed Rate Purged Cond. Oxygen ) Color Appearance Odor YT
(XX:XX) (min) (mL/min) (gal) - (NTU) | (s.u.) | (uSlem)| (mV) (mg/L) (°C) U
TN o) ioc A 211129 R S0TRIG.S [[Y4S |loed3 | Yeries CLife pong |63
le 5 1 /151 Lilbg2.6i3|-4.1 |o.55 [In.ds) | B.ss
o] o [ /o af 160 |2 698 |-aIS6 |p. 4T [1d gn [ R %2
Sl 15 / ;4! (L9941 @2 T -21e3] 042 i LB ] 8w
el 2o l f‘ bi Al 1204 |26 |-25°0 [ © 39 | 30 B 90 )
ekt 25 | [ |/ 7 [RE (26 ["Nqo]e3e|ieaR] | o -2 | 1.0
Wil 3o AT WP EYVS ETUE IRNETE TN A\ NZ L NLZ o
Ws] 2 | W Lg1 12 x]2.628]-2ie 04 | 108 . = 0|
jutdp | coribdT MU0 032¢ | For| PR (Al 500 PAT )
S — — - — — L |
\ | _ -
) | : |
/ | //\ ‘4
| \ L/ / / 2
| 10%/<5| 0.1 3% £10  [10%/<0.5[ 3% A—=F—1 T
Comments: ( UL/
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Low Flow Groundwater Sampling Form
o ) Casing - Casing Q il
Project/No. Stanton Street / W1001651.0001 Well: M W D 5"}‘& Date: ﬁ'/?O/fﬁ Material: P\_/( y Diameter:
L

Static Measuring Point Total i 2. Purge . - " Pump Intake ,
Water Level: 30} 5/ Description: N. edge TOC Depth: '5 ;\" Method: | OV rew Depth: N f“}

Time . Time

Pump On: 14 /5 Pump Off: | H{5 Sampling Information

7= Analyte Sample Volume Bottle Type # of Bottles Preservative

Gallons Purged Q% ~ 6 PFAS 2 x 250 mL Plastic 2 None

Prior to Sampling:

Sampled Sample . QC Samples ;
pBy: (D\N Tir:e: )_[Jag Conecrt)ed: DUUP ~ QLF M;[ MS O
Time Time Purging | Volume | pigity| pH Spec. ORP Diss. | Temp.
of Day Elapsed Rate Purged Cond. Oxygen Color Appearance Odor
(XX:XX) (min) (mbL/min) (gal) /| (NTU) | (s.u.) | (uS/cm)| (mV) (mg/L) (°C) DT\&)
490 0 | o0 [lw1.8 1822l015k| 45714, Lo lln 25| CLepe ——= J— .o
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| . | Vs g \
= - ) 7 v A k|
1T Z 22X A )
| 10%/<5| 0.1 | 3% +10  [10%/<0.5] 3% ~ N HIA )

Comments:
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ARCADIS Page 1 of 1
Low Flow Groundwater Sampling Form
Casing Casing i
Project/No. Stanton Street / W1001651.0001 Well: AN Date: & / 30/ /8 Material: P\/ (. Diameter: Q
Static Measuring Point Total ; [ Purge Pump Intake
Water Level: L )0 Description: N. edge TOC Depth: ]’] : ‘1‘ Method: [ 0w - feow) Depth: N ﬂr
Time Time
Pump On: ] 6 Pump Off: /3 55 Sampling Information
Analyte Sample Volume # of Bottles Preservative
Gallons Purged PFAS 2 x 250 mL 2 None
Prior to Sampling: A G 5/
Sampled Sample QC Samples
By: vV Time: { BLfS Collected: NoON j
Time Time Purging Volume - Spec. Diss.
of Day Elapsed Rate Purged Tubidity} PR Cond. el Oxygen e, Color Appearance Odor DT
(XX:XX) (min) | (mumin) | (gah) / | (NTU) | (su) | wsrem)| mv) | (mgi) | (C) o
r3io 0 [0 / 321167 | e -0 |4eg [167 = CleAr 4.3
(21€ ] 6 | too [ 12341229 0170 |-97.3 6.619|9.,2 s ¥ e | 9,5y
kol B [o0 2o |832 10 794 |-94.@ |0.5(5 7. 33 = A — 14.54
(325 15 | Joc / 3,078 2015194 |~89 |n.612 |7 24 — K == 14 5y
1320 20 e |/ 4.6918 321079 |-19.5 P. ot A1 1.40 = i = M. 64
1335 2% oo |f 369018 (6191 -27.000-951217.40 il —— 14,54
gol 2 | oo [t 1M 18 N [619915. 2l0e11 [1.3] = . — 1454
13ys CoLLECT [Mw- |09S | Fod  PANS( Ik ISOmL )
— )
. —— —
Vd
/ AW/ A
] 10%/<s| 01 | 3% | +10 [10%<05] 3% [ | L~ —
Comments: ( I(_




