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From: Dykema, Linda D. (DHHS)

To: Krisztian, George (DEQ); Shekter Smith, Liane (DEQ); Busch, Stephen (DEQ); Cook. Pat (DEQ); Prysby, Mike
(DEQ)

Cc: Sygo. Jim (DEQ); Edgerton. Shelly (LARA)

Subject: RE: Preliminary and Deliberative Not subject to FOIA Request for Draft Sampling protocol

Date: Tuesday, October 13, 2015 8:50:48 AM

Attachments: 2013 8 6 PFOS QAPP Revised Final V4.0.pdf

George,

HHS has EPA-approved Quality Assurance Plans for fish collection and testing (see attached).
We don’t have any from drinking water sampling, but the attached will provide an example of
what is needed here.

Linda

From: Krisztian, George (DEQ)

Sent: Tuesday, October 13, 2015 8:34 AM

To: Shekter Smith, Liane (DEQ); Busch, Stephen (DEQ); Cook, Pat (DEQ); Prysby, Mike (DEQ)
Cc: Sygo, Jim (DEQ); Edgerton, Shelly (LARA); Dykema, Linda D. (DHHS)

Subject: Preliminary and Deliberative Not subject to FOIA Request for Draft Sampling protocol
Importance: High

| realize that the sampling protocol is a work in progress and will be changing here very shortly. In
order to get everyone on the same page can you please provide the latest version to me and the

group indicated in the CC line of this e-mail. Please make sure to date the version so that we can
keep things straight moving forward.

Thank you
George

George L. Krisztian

Flint Action Plan Coordinator

Laboratory Director

Michigan Department of Environmental Quality
Desk ph (517) 284-6719

Cell ph (517) 204-0381
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Title: Perfluorinated Compounds in Michigan Fish and Surface Water Quality Assurance Project
Plan (QAPP)

Effective Date: August 9, 2013
Version: 3 (GLOOEO01122)
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Version Tracking Table

QAPP Date Reason for Update
Version
1 12.4.2013 | Original Submission for review by EPA
2 4.10.2013 | Edits in response to EPA comments
Change in waterbody location from upstream Thunder Bay River
3 8.9.2013 (Lake Winyah) to downstream Thunder Bay River (Lake Besser)
- Clarified Muskegon River reach to say “between Hersey and Big
Rapids” , which replaced “near Hersey”.
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2A. Distribution List

Darlene Funches, U.S. EPA Project Officer

Louis Blume, U.S. EPA, Quality Assurance Officer

Linda Dykema, Michigan Department of Community Health (MDCH) Toxicology and Response
Section Manager

Bonita Taffe, MDCH Analytical Chemistry Laboratory Manager

Nathan Shafer - Area Supervisor, TestAmerica — West Sacramento LCMS Lab

Amy Babcock, Michigan Department of Environmental Quality (DEQ), Toxicologist

Joseph Bohr, Michigan Department of Environmental Quality (DEQ) Fish Contaminant
Specialist

Kory Groetsch, MDCH QA Project Manager

3A. Project/Task Organization

Below is a list of individuals and organizations that will participate in this project including
specific roles and responsibilities.

1. Darlene Funches, EPA Grant Manager
a. Administration
2. Louis Blume, U.S. EPA, Quality Assurance Officer
a. Quality Assurance QAPP review
3. Linda Dykema, MDCH Toxicology and Response Section Manager
a. Review final reports and general administration
b. Project Oversight and Communicate with EPA
4. Joseph Bohr, MDEQ Fish Contaminant Specialist
a. Implement the QAPP sections related to fish filets
b. Contact person for the MDCH analytical laboratory
c. Dataentry, validation
d. Data analysis and interpretation
e. Final report
5. Amy Babcock, DEQ Toxicologist
Implement the QAPP sections related to water samples
Contact person for the TestAmerica analytical laboratory
Data entry, validation
Data analysis and interpretation
. Final report
6. Bonita Taffe, MDCH Analytical Chemistry Laboratory Manager
a. Oversee lab staff and sample analysis
b. Provide a complete data and QC/QA report
7. Kory Groetsch, MDCH QA Project Manager
a. Write QAPP
b. Conduct independent project QA management
8. James Dexter, DNR Fisheries Division, Division Chief
a. Authority over staff assisting with collection and storage of whole fish samples according to
methods provided by Joseph Bohr.

®Poo0oe
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9. Matthew Gieger, MDCH Analytical Chemistry Laboratory Independent Quality Assurance Lead
a. Conduct independent QA/QC review of fish analytical data
b. Provide QA/QC report to Bonita Taffe.
10. Karen Dahl, TestAmerica LCMS Laboratory Manager
a. Oversee lab staff and sample analysis
11. Gary Costley, TestAmerica LCMS Laboratory Independent Quality Assurance Lead
a. Conduct independent QA/QC review of water analytical data
b. Provide QA/QC report to TestAmerica LCMS Laboratory Manager.





Section A

Revision No. 3

Date: August 9, 2013
Page A-7 of 24

(2) EPA (1) EPA
Quality Assurance Project Manager
Manager —  f------------{ Darlene Funches
Louis Bloom
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(3) MDCH
Toxicology &
Response Section
Manager
Linda Dykema

H

A 4
(7) MDCH QA (4) DEQ Fish or (8) MDNR
Project Manager (5) Water Fisheries Division

Kory Groetsch Contaminant > James Dexter

R Specialists - -----—-- (Div. Chief)
Joseph Bohr

Amy Babcock

’ N
’ \
’ \
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’ \
’ \

(6) MDCH (10) TestAmerica
Analytical Chemistry LCMS Lab
Lab (ACL) Karen Dahl
Bonita Taffe
(9) MDCH ACL (11) TestAmerica
Independent LCMS Lab
Quality Assurance Independent QA
Matthew Gieger Gary Costley

Figure 1. Organizational chart where dotted lines show communication (with arrow is

reporting), solid lines with arrow show providing direction, and numbers refer to the person’s
name listed in Section 4A.
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4A. Problem Definition/Background

The presence of perfluorinated compounds (PFCs) in Michigan’s environment was documented
in 2001 when the MDEQ collected and analyzed several statewide surface water samples. The
only known site of PFC contamination in Michigan is the former Wurtsmith Air Force Base
(WAFB) in Oscoda, where PFC-containing foams were used in fire suppression training when
the base was in operation. However, it is expected that detectable concentrations of PFCs could
be found anywhere in the state.

PFCs are unique in their ability to resist both polar (e.g., water) and nonpolar (e.g., oil)
substances. As a result, they are used in a wide variety of industrial processes, ranging from
electroplating to circuit board and paper production. A partial list of PFC-containing products
includes textiles, food packaging, fire-fighting foams, pesticides, and hydraulic fluid. While it is
likely that PFC manufacturers and industrial users directly discharge some quantity of PFCs into
the environment, the inclusion of PFCs in numerous commercial goods suggests that normal use
and disposal of common household products also may be an important route of entry of these
chemicals into the environment.

Despite the fact that there are several hundred individual PFCs, the majority of the data available
on this class of chemicals pertains to perfluorooctane sulfonate (PFOS) and perfluorooctanoic
acid (PFOA). PFOS has a strong potential to bioaccumulate while PFOA is not considered
bioaccumulative. Both compounds are highly persistent and it is believed that several other PFCs
degrade into PFOS or PFOA. Mammalian toxicity is of greater concern than aquatic toxicity. In
laboratory animal studies, PFOS caused alterations in thyroid hormones and PFOA exerted toxic
effects on the liver. Neither chemical has been determined to be carcinogenic to humans,
although they did induce tumors in laboratory rodents. The most significant non-occupational
human exposure to PFCs is expected to occur through consumption of contaminated food and
drinking water, thus protection of fish and drinking water sources is crucial to minimizing public
health impacts from PFCs.

This study will collect and analyze fish filet and water samples from bodies of water located in
eight locations distributed across Michigan (Figure 2). Aerial images of each waterbody show
they include both lakes and rivers (Figures 3 — 10). A graphical summary of existing surface
water and fish tissue data is provided in Figures 11 & 12.
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Tahquameﬁon River H

Lake Besser, Thunder Bay River G

Au Sable River/Van Etten Lake

Muskegon River
. D B Saginaw River

C Flint River

E Kalamazoo River

F St. Joseph River

Figure 2. Michigan map of the general location of the bodies of water that will be sampled for
fish filets and water.
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Figure 4. Saginaw River flowing in Saginaw Bay (Bay County).
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Figure 6. Muskegon River between Hersey and Big Rapids (Osceola County).
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Figure 7. Three Kalamazoo River sample locations which are (1) upstream of Lake Allegan, (2)

Figure 8. St. Joseph River at Riverview Park near St. Joseph (Berrien County)
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Figure 10. Tahquamenon River Mouth entering Whitefish Bay in Lake Superior (Chippewa,
County).
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Figure 11. Mean total PFC (sum of 10 compounds; dominated by PFOS) concentrations as
nanograms per gram of wet weight (ng/g wwt) in fish filets from the AuSable River, Van Etten
Lake, and Clarks Marsh collected in 2010 and 2011.
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Figure 12. PFOS concentrations measured in water samples taken from selected Great Lakes
tributaries in 2001. Concentrations at sites targeted for sampling in 2013 are highlighted with
larger black ovals (Figure modified from Michigan Water Chemistry Monitoring, 2001 Report).
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5A. Project/Task Description

The project will determine the concentrations of perfluorinated chemicals in fish filets and water
from eight locations across Michigan (Figure 2). The Michigan Department of Environmental
Quality (MDEQ) will collect 10 fish for each of three fish species and three water samples from
each waterbody (Table 1), with the exception of the upstream Kalamazoo location (E-1).

Each filet will be individually homogenized and analyzed for PFCs. Fish filet homogenates will
be analyzed by the MDCH Bureau of Laboratories - Analytical Chemistry Section following the
standard operating procedure AC.39.01 titled Analysis of Fish Tissue Extracts for Perfluorinated
Compounds (PFCs) by High Performance Liquid Chromatography Multiple Reaction
Monitoring Tandem Mass Spectrometry (HPLC-MRM-MS/MS).

The water samples will be analyzed by TestAmerica, a private contract laboratory, following
their procedure WS-LC-0025 titled Perfluorinated Compounds (PFCs) by LC-MS/MS.

A total of 19 analytes will be analyzed for in each water sample and 18 analytes in fish filet
samples (Table 2). The project will be completed by trained and qualified staff (Section 8A) and
will comply with all field and lab standard operating procedures.
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Table 1. Water body, sample size for fish and water, fish species and minimum fish length to be

collected.
Waterbody Sample Size Fish Species Ml_iginn;tjhm
Water Fish inches

A Au Sable River 3 0 na

A Van Etten Lake 3 0 na
3 10 smallmouth bass 14
B Saginaw River na 10 bluegﬂ:;];?gﬁs%ae?’ or 5
na 10 carp 12
3 10 smallmouth bass 14
C Flint River na 10 bluegﬂ:;];?gﬁs%ae?’ or 5
na 10 carp 12
3 10 smallmouth bass 14
D Muskegon River na 10 bluegﬂ:;];?gﬁs%ae?’ or 5
na 10 carp 12

E-1 Kalamazoo River upstream 3 0 na
10 smallmouth bass 14
E-2 Lake Allegan na 10 bluegﬂ:’ngici:ﬁszaezs’ or 5
na 10 carp 12
3 10 smallmouth bass 14
eo  Mpmemefwer o on Segheddmsor
na 10 carp 12
3 10 smallmouth bass 14
F St. Joseph River na 10 bluegfjl:,rlg?(ci:ﬁstéaezs, or 5
na 10 carp 12
3 10 smallmouth bass 14
G Lake BesseF:iC 'el'rhunder Bay na 10 blueglljll,n;cl)(ci:rlfstézzs, or 5
na 10 carp 12
3 10 smallmouth bass 14
H Tahquamenon River na 10 bluegg:’n;?((i:rlfsgzzs’ or 5
na 10 carp 12
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Table 2. List of perfluorinated analytes for water and fish samples.

No. Analyte CASRN Fish  Water
1 Perfluoro-n-butanoic acid (PFBA) 375-22-4 Yes Yes
2  Perfluoro-n-pentanoic acid (PFPeA) 2706-90-3 Yes Yes
3 Perfluoro-n-hexanoic acid (PFHxA) 307-24-4 Yes Yes
4  Perfluoro-n-heptanoic acid (PFHpA) 375-85-9 Yes Yes
5  Perfluoro-n-octanoic acid (PFOA) 335-67-1 Yes Yes
6  Perfluoro-n-nonanoic acid (PFNA) 375-95-1 Yes Yes
7  Perfluoro-n-decanoic acid (PFDA) 375-76-2 Yes Yes
8  Perfluoro-n-undecanoic acid (PFUdA) 2058-94-8 Yes Yes
9  Perfluoro-n-dodecanoic acid (PFDoA) 307-55-1 Yes Yes
10 Perfluoro-n-tridecanoic acid (PFTrDA) 72629-94-8 Yes Yes
11  Perfluoro-n-tetradecanoic acid (PFTeDA) 376-06-7 Yes Yes
12  Perfluoro-n-hexadecanoic acid (PFHXDA) 67905-19-5 Yes Yes
13  Perfluoro-n-octandecanoic acid (PFODA) 16517-11-6 Yes Yes
14  Perfluoro-1-butanesulfonic acid (PFBS) 375-73-5 Yes Yes
15 Perfluoro-1-hexanesulfonic acid (PFHxS) 355-46-4 Yes Yes
16  Perfluoro-1-heptanesulfonic acid (PFHpS) 375-92-8 No Yes
17  Perfluoro-1-octanesulfonic acid (PFOS) 1763-23-1 Yes Yes
18 Perfluoro-1-decanesulfonic acid (PFDS) 335-77-3 Yes Yes
19  Perfluoro-1-octanesulfonamide (PFOSA) 754-91-6 Yes Yes
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Table 3. Time line for completion of project tasks.

Activity Date(s) Responsible Agency
Submit an EPA QAPP 1/7/13 MDCH/MDEQ
QAPP Review and Approval 1/8/13 to 4/1/13 EPA

Collect & process fish and water samples  4/1/13 to 9/30/13 MDEQ/MDNR
Fish sample Analysis & Verification 7/22/13 to 3/31/14 MDCH Laboratory
Analyze water samples 10/1/13 to 3/31/14 MDEQ Laboratory
Enter and Evaluate Data 4/1/14 to 5/31/14 MDCH/MDEQ
Draft Report Complete 9/31/14 MDCH/MDEQ
Submit Final Report 11/31/14 MDCH/MDEQ

6A. Quality Objectives and Criteria

Data Quality Objective One for the fish filet collection (Table 1) and analysis (Table 2):
Determine the concentration of each analyte in the sampled filets and provide a descriptive
statistical summary of the results by waterbody, species and analyte (e.g., mean, standard
deviation, minimum and maximum concentrations).

Data Quality Objective Two for the fish filet collection (Table 1) and analysis (Table 2):
Determine the 95 percent upper confidence limit (95% UCL) about the arithmetic mean for
PFOS concentrations in edible fish filets for identified species from the given waterbodies. The
95% UCL will be compared to the MDCH PFOS fish consumption screening value ranges
(Table 4) to select a recommended meal category. The recommend meal category will be
considered when setting fish consumption guidelines for these Michigan waters.

Data Quality Objective One for water sample collection (Table 1) and analysis (Table 2):
Determine the concentration of each analyte in the water samples and provide a descriptive
statistical summary of the results by waterbody and analyte (e.g., mean, standard deviation).

Data Quality Objective Two for water sample collection (Table 1) and analysis (Table 2): For
each waterbody, divide the mean species-specific filet concentrations of each analyte by the
mean water concentration to determine the ratio. Those ratios will be considered by MDEQ
when setting a bioaccumulation factor for analytes of concern.
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Table 4. MDCH Provisional PFOS fish consumption screening value ranges.

Meal Category FCSV Ranges

meals per month® Hg/g (ppm)
16 <0.05
12 >0.05 to 0.07
8 >0.07 t0 0.11
4 >0.11t00.21
2 >0.21t00.43
1 >0.43t00.85

6 meals per year >0.85t0 1.7

Do Not Eat >1.7

The data collected for this project will comply with the data quality indicators outlined in Table 5
for fish filet samples and Table 6 for water samples. These include precision, bias,
representativeness of the fish samples to the sampled fish population, comparability,
completeness, and sensitivity. With the exception of representativeness, these objectives apply to

the analytical methods.

Table 5. Quality objectives and criteria for fish tissue measurement data.

Data Quality Indicator

Measurement

Measurement
Quality Objective

Precision 10% Samples in Laboratory %RPD < 15 % for native
Duplicate analytes
Bias 10% Spiked QCs (LCS) Samples | Compliance based on comparison
plus 2 Analyses of a Standard to individual analyte objectives
Reference Material per set described in Method
instead of Matrix spike and AC.39.01 for QCs (LCS) spikes
Matrix spike duplicate. and reporting percent recovery
relative to known amount to be
within £3 standard deviations.
Accuracy 2 analyses of NIST standard Reporting concentration relative

Reference Material per set.

to actual concentration; within 2
standard deviations

Representativeness
(of samples relative to the fish
population)

(Number of samples for a given
species /10 ) * 100

80% or greater collected.

Comparability

LC-MS/MS Analytical work to
be conducted by the MDCH
Analytical Chemistry Laboratory

Batch sheets accompany each set
and reflect method requirements
for handling, sample preparation,
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holding times and analysis. QA is
monitored for each batch and
compared across batches with
review of QC (LCS) samples
from every set versus pre-
established QC ranges. If QC
results do not meet QC limits the
set is re-extracted. Supervisory
review will determine if QC
ranges require updating.

Completeness

[Total number of samples
analyzed found to meet or exceed
quality control criteria / total
number of samples analyzed] *
100

100% samples should pass
quality control criteria. Samples
failing QC criteria are re-injected
and or re-extracted.

Sensitivity

The detection limit was
determined by plotting the
standard deviation, at % the low
calibrator and levels S1 thru S3
standard concentrations
following repeated
measurements. All calibrators
are matrix based, using blank
Ocean Perch. The standard
deviations are then plotted versus
calibrator concentration. The y-
intercept of the least squares fit
of this line equals SO. The
detection limit is then 3 times S,

The IDLs given in Table 7 are all
lower than the lowest calibrator
and are sufficient for this
method. The MDL is the lowest
calibrator. (both relative to 0.5
gram)

Table 6. Quality objectives and criteria for water measurement data.

Data Quality Indicator Measurement Measurement
Quality Objective
Precision 1 Matrix Spike/Matrix Spike %RPD < 30%

Duplicate (MS/MSD) per
preparation batch

Accuracy/Bias

1 Lab Control Spike (LCS) and 1
MS/MSD per preparation batch

1 method blank per preparation
batch

Every sample (spiked, standard
or method blank) will receive an
internal standard

60 to 140 % recovery

No target analytes greater than or
equal to the reporting limit

25 to 150 % recovery
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Representativeness

(Number of samples for a given
waterbody /3) * 100

100% collected.

Comparability

LC-MS Analytical work to be
conducted by the TestAmerica
LCMS West Sacramento
Laboratory

Laboratory will provide
verification that methods were
properly implemented and results
meet QA/QC standards

Completeness

[Total number of samples
analyzed found to meet or exceed
quality control criteria / total
number of samples analyzed] *
100

90% samples should pass quality
control criteria

Sensitivity

Method detection limits study
performed when the method is
first brought on-line, and
repeated when major changes to
instrumentation or process occur.

Target detection limits listed in
Table 7.

7A. Special Training Requirements/Certification

MDCH Analytical Chemistry Staff

Bonita Taffe, PhD, MPH, DABT, MLS (ASCP)CM- is the manager of Analytical Chemistry, a
board certified Toxicologist and a Certified medical technologist. She is responsible for the
overall operation of the project within the laboratory: overseeing the implementation of project
activities, coordination with other agencies, development of materials, provisions of in service
and training, conducting meetings; directing the gathering, tabulating and interpreting of required
data, responsible for overall program evaluation and for staff performance evaluation; and is the
responsible authority for ensuring necessary laboratory reports and documentation are produced.

Matthew Geiger, MS — Unit Manager for Fish Monitoring Program — 17 years with AC-
Laboratory analyzing fish tissue and biological samples for bioaccumulating compounds by GC-
ECD, GC-MS and HPLC-MS/MS.

Michael Stagliano, PhD — Laboratory Scientist 12 — 8 years of LC-MS/MS experience and 1 year
with the AC Laboratory analyzing fish tissue and biological samples for bioaccumulating

compounds by LC-MS/MS.

Mike O’Keefe — Laboratory Scientist 13 — 32 years with AC-Laboratory analyzing fish tissue
and biological samples for bioaccumulating compounds by GC-ECD and GC-MS.

Dean Walker — Laboratory Scientist 12 — 12 years with AC-Laboratory analyzing fish tissue and
biological samples for bioaccumulating compounds by GC-ECD, GC-MS and HPLC-MS/MS.
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Ron Kulwicki — Laboratory Technician 10 - 2.5 years with the AC Laboratory extracting and
cleaning up fish tissue samples for analysis by GC-ECD, GC-MS and HPLC-MS/MS.

Tim Karrer,MS— Laboratory Scientist 12 — 4.0 years with AC-Laboratory analyzing fish tissue
and biological samples for bioaccumulating compound by GC-ECD, GC-MS and HPLC-
MS/MS.

Joe Colombo — Laboratory Scientist 9 — 1 year with AC Laboratory extracting and cleaning up
fish tissue samples for analysis by GC-ECD, GC-MS and HPLC-MS/MS.

Emily Moreno, MPH — Laboratory Scientist 10 — 1.5 years with AC Laboratory analyzing fish
tissue, environmental and biological samples for bioaccumulating compounds by GC-ECD, GC-
MS and HPLC-MS/MS.

TestAmerica Analytical Chemistry Staff

Nathan Shafer - Area Supervisor. Mr. Shafer holds a BA in Chemistry. He has 15 years of
experience in environmental analytical laboratories operating instrumentation and supervising
analytical staff. He has been performing LCMS analysis for over 3 years.

Dennis Gall - Senior Scientist. Mr. Gall holds a BS in Chemistry. He has over 30 years of
experience in the preparation and analysis of environmental samples, and has been working with
LC-MS analysis for over 15 years. Mr. Gall is responsible for developing and performing both
sample preparation and analytical schemas for the analysis of novel compounds using LC-MS.

Jonathan Reed - Extractions Analyst. Mr. Reed has over 20 years of work experience with
TestAmerica, and has been involved in sample preparation for over 15 years.

Tuan Phan - Extractions Analyst. Mr. Phan has over 10 years of work experience in the
environmental testing field, and 7 years with TestAmerica performing sample preparation.

Horacio Arauz - Extractions Analyst. Mr. Aruaz has 14 years of work experience in the
environmental testing field, and 12 years with TestAmerica performing sample preparation.

8A. Documents and Records
The final original approved QAPP will be retained by MDCH-DEH in Lansing, Michigan. A
copy of the plan will be distributed to the U.S. EPA grant manager, the MDCH Analytical
Chemistry Laboratory manager, and the TestAmerica Lab Manager.
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The final data package for filet data is compiled and retained by the Analytical Chemistry
Laboratory and will include:

Chain of Custody, electronic or hard copy.

Sample preparation work sheets, electronic or hard copy.
Chromatograms of calibrators, QCs and samples, electronic or hard copy.
Quality control data, electronic or hard copy.

The final data package for the water analysis is compiled by TestAmerica and provided to the
DEQ Toxicologist and water quality specialist and will include:

e Chain of Custody, electronic or hard copy.

e Sample preparation work sheets, electronic or hard copy.

e TestAmerica Uniform Federal Policy for Quality Assurance Project Plan Worksheets for
PFOA/PFOS Method

e Chromatograms of calibrators, QCs and samples, electronic or hard copy.

e Quality control data, electronic or hard copy.

Hard copies of fish and water sampling field notes, fish fillet preparation notes, and the
TestAmerica data package for water analysis will be kept in MDEQ project files for 7 years and
in the State Record Retention Center for an additional 18 years. The fish filet analytical data will
be stored on site at the MDCH Bureau of Laboratories for one year and then stored in the State
archives for 20 years.

All electronic files will be kept by the MDEQ for a minimum of 5 years with the intent of
keeping the files indefinitely.
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B. DATA GENERATION AND ACQUISITION

1B. Sampling Process Design

Fish and water sample collection will occur for one season. Water samples (N=3) will be
collected from the same waterbody where the fish will be collected. Targeted fish species (N=10
per species) will be collected from the designated locations and individual filets will be analyzed
for predetermined set of PFCs. These waterbodies were chosen to represent a range of PFC
water concentrations based on previous water sampling. In Table 1, location “A” is associated
with a known release of PFCs from an air force base and is predicted to represent higher water
concentrations. Locations B, C, and E had the highest water concentrations in the previous
MDEQ investigation, whereas G and H had the lowest concentrations and D and F had
concentrations more towards the middle of that dataset.

Given that fish can move throughout a waterbody, specimens will be collected throughout the
system at locations most amenable to electrofishing. MDCH assumes that the fish collected will
be adequately representative of each species population sampled. Latitude and longitude for
each sample location will be recorded. The length range of fish will be within the legally
harvestable size range for a given species. The analytic results will be compared to health based
screening values in accordance with MDCH fish consumption advisory program methods. [See
Table 1 for species, number of samples, and fish length range targeted.]

2B. Sampling Methods
Fish
The target species of fish will be collected from the locations listed in Table 1 and shown in
Figures 2 through 10 by MDNR Fisheries Division personnel or MDEQ using electrofishing
equipment following standard operating procedures. Fish will be placed on ice in the field,
packed in labeled polyethylene bags, and frozen. The fish will be transported to the MDEQ
Water Resources Division facility in Lansing where they will be held frozen until processing.

The fish will be thawed and processed into filet samples according to MDEQ Great Lakes
Environmental Assessment Section Procedure 31 (Appendix B) by MDEQ staff under the
management of the MDEQ fish contaminant specialist. Each fish will be measured (total length),
and weighed. One filet is removed from each fish leaving the skin-on the filet, except for carp.
The skin is removed from carp filets. Each sample will be individually wrapped in aluminum
foil, labeled, placed in a plastic bag, and frozen until analysis.

Concerns identified by staff will be addressed by that staff or reported to their immediate
supervisor for corrective actions. Significant problems will be addressed according to Section
2C.

Water
A set of water samples will also be collected from the 11 sites listed in Table 1 following
standard operating procedures (U.S. Geological Survey, 2008. National field manual for the
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collection of water-quality data: U.S. Geological Survey Techniques of Water-Resources
Investigations). Three surface water grab samples will be collected from stream sites near the
thalweg at 15-30 cm depth using a stainless steel Kemmerer, a pole dipper, or by hand dipping
the bottle. A near-surface, mid-depth, and near-bottom grab sample will be collected at the
deepest point in each of the 2 impoundment sites using a stainless steel Kemmerer.

Field crews will wear Nitrile gloves during the collection of water samples and equipment
containing materials such as Teflon will not be used during sample collection or processing in
order to avoid possible contamination.

The latitude and longitude of each sampling location will be determined by global positioning
system. Water conductivity, pH, and temperature will be measured at all locations using a
calibrated multimeter.

Problems identified by staff will be addressed by that staff or reported to their immediate
supervisor for corrective actions. Significant problems will be addressed according to Section
2C.

3B. Sample Handling and Custody
Chain of custody documentation tracks the transfer of fish and water samples from the collection
through laboratory analysis. The forms will be completed by the field technician and will
accompany the samples to the laboratories. Forms will be signed by the sample provider and by
the receiver every time the samples change hands. Chain of custody records will become part of
the permanent project documentation.

Documentation of sample handling and custody will include the following:
e Project name,

Sample location and depth,

MDEQ assigned sample identification number,

Sample collection date and time,

Analysis to be performed,

Storage specifications, and

Special remarks.

4B. Analytical Methods
Fish
The critical parameters are listed in Table 6.
The analytical method standard operating procedures (SOP) found in Attachment 1 are:

AC.02.08 Processing of Biological Tissue (Fish) Sample

AC.03.06 Homaogenization of Biological Tissue (Fish) Sample
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AC.29.04 Quality Assurance and Quality Control for Balances

AC.39.01 Analysis of Fish Tissue for Perfluorinated Compounds (PFCs) by High
Performance Liquid Chromatography Multiple Reaction Monitoring Tandem
Mass Spectrometry (HPLC-MRM-MS/MS)

LS.12.02 Lancer Washer Operation

The standard MDCH ACL turnaround time is 20 weeks. SOP AC.01Analytical Chemistry
Section Quality Assurance Manual, maintained at the MDCH ACL, and AC.39 (listed above)
include procedures for handling samples that do not meet QC criteria. The ACL Laboratory
Manager and Analyst are responsible to ensure these procedures are followed.

Water
The critical parameters are listed in Table 7.

The analytical method standard operating procedure (WS-LC-0025 Perflourinated Compounds
(PFCs) in Water, Soils, Sediments and Tissue by LC-MS/MS, Revision 1.1, Effective 5/25/2012)
is a proprietary procedure held by TestAmerica. This method provides extraction and instrument
procedures for the detection and quantitation of Perfluorinated compounds (PFCs) in a variety of
environmental matrices. TestAmerica West Sacramento’s PFOA/PFOS Method requires that all
water and soil samples are spiked with 13C labeled analogs of 12 PFCs (noted in Table 7) at the
time of extraction. This technique will allow precise correction for analytical biases when
analyzing chemically complex environmental samples, because the isotopically labeled analogs
will behave similarly to the compounds of interest throughout the entire analysis process. After
samples are spiked with internal standards, water samples are pH adjusted to less than 2 with
HCI and subjected to a Solid Phase Extraction (SPE) with a C18 cartridge. The samples are then
analyzed using an LC/MS/MS with an electrospray ionization interface. PFCs may occur as
either linear or branched chain isomers. This method does not distinguish between the isomers
during quantitation, and all isomers are reported as a single PFC.

A copy of the TestAmerica Quality Assurance Manual (QAM) has been obtained and will be
held by the MDEQ as part of the final data package. The QAM describes the procedures to be
used and personnel responsible when corrective actions are needed to resolve problems with the
analysis.

The standard TestAmerica turnaround time is 3 to 4 weeks.
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Table 7. List of chemicals to be analyzed for in fish filets and water.

No. Analyte Name (abbreviation) CASRN Fish Water

Estimated IDL? RLs" MDLs®
(Hg/Kg) (ng/t)  (ng/L)

1 Perfluoro-n-butanoic acid (PFBA) * 375-22-4 screened 2 0.458
2 Perfluoro-n-pentanoic acid (PFPeA) * 2706-90-3 screened 2 0.989
3 Perfluoro-n-hexanoic acid (PFHXA) * 307-24-4 screened 2 0.786
4 Perfluoro-n-heptanoic acid (PFHpA) * 375-85-9 screened 2 0.802
5 Perfluoro-n-octanoic acid (PFOA) * 335-67-1 0.02 2 0.748
6 Perfluoro-n-nonanoic acid (PFNA) * 375-95-1 0.05 2 0.654

7 Perfluoro-n-decanoic acid (PFDA) * 375-76-2 0.02 2 0.44
8 Perfluoro-n-undecanoic acid (PFUdA) * 2058-94-8 0.05 2 0.748
9 Perfluoro-n-dodecanoic acid (PFDoA) * 307-55-1 0.01 2 0.584
10 Perfluoro-n-tridecanoic acid (PFTrDA) 72629-94-8 0.03 2 0.551
11 Perfluoro-n-tetradecanoic acid (PFTeDA) 376-06-7 screened 2 0.199
12 Perfluoro-n-hexadecanoic acid (PFHXDA) 67905-19-5 screened 2 0.123
13 Perfluoro-n-octandecanoic acid (PFODA) 16517-11-6 screened 2 0.672
14 Perfluoro-1-butanesulfonic acid (PFBS) 375-73-5 screened 2 0.918

15 Perfluoro-1-hexanesulfonic acid (PFHxS) * 355-46-4 0.03 2 0.87
16 Perfluoro-1-heptanesulfonic acid (PFHpS) 375-92-8 NA 2 0.713
17 Perfluoro-1-octanesulfonic acid (PFOS) * 1763-23-1 0.01 2 1.276
18 Perfluoro-1-decanesulfonic acid (PFDS) 335-77-3 screened 2 1.209
19 Perfluoro-1-octanesulfonamide (PFOSA) * 754-91-6 0.01 2 0.638

8The PFCs that do not have an estimated IDL are screened, not quantified.
® RL: reporting limit

¢ MDL: method detection limit

* 13C-labeled compounds used as internal standards

5B. Quality Control

Table 8. Fish Analysis Quality Control Acceptance Criteria for Blanks, Controls, Spikes and
Samples.

Quality Control Criteria

Staff Responsible for
Corrective Action

MDCH ACL Manager and Analyst
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Reagent Blank

Positive identification of analytes is accomplished by monitoring
quant and confirm ion mass transitions (see Method AC.39).
Absolute quantitation is achieved through the use of isotopically
labeled internal standard and the ratio between the areas of the
confirmation ion and the quant ion. Method detections limits are
based on 0.5 grams of fish tissue.

No reportable analytes should be present in the Reagent Blank. Up to
3 analytes may be present at levels below % method detection limit
(MDL) as long as the compounds were not reported in the previous
set run.

Carry Over: For reagents blanks associated with high level samples,
the analyte level in the blank must be < 5% of the quantity present in
the samples.

LCS

Positive identification of analytes is accomplished by monitoring
quant and confirm ion mass transitions (see Method AC.39).
Absolute quantitation is achieved through the use of isotopically
labeled internal standard and the ratio between the areas of the
confirmation ion and the quant ion. lon abundance ratios and
associated QC limits are provided in the attached Method AC.39.
Method detections limits are based on 0.5 grams of fish tissue.

Laboratory Control Spike (LCS) is Ocean Perch tissue spiked at three
different levels with the analytes listed in Table 5.

Concentration recoveries of all analytes should be between + 3
Standard Deviation of the established mean for each analyte. No more
than 3 analytes may be out of range per analytical run.
If the recovery criteria in LCS is not met:

a) evaluate data for possible matrix influence.

b) if cause of non-compliance is not determined, re-extract
sample batch.

Traditional Matrix Spike (MS) samples are generated from a
randomly selected sample and are used to assess matrix effects.
MDCH does not run traditional MS/MSD samples due to higher
levels of contamination, which have already been seen in other fish
analyses (such as PCBs); if the spiked sample already had high levels
of PFCs, it may need considerable dilution in order to analyze it.
MDCH is able to assess matrix effects through the QCs, which are
spiked fish tissue.
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Samples

Positive identification of analytes is accomplished by monitoring
quant and confirm ion mass transitions (see Method AC.39).
Absolute quantitation is achieved through the use of isotopically
labeled internal standard and the ratio between the areas of the
confirmation ion and the quant ion. Method detections limits are
based on 0.5 grams of fish tissue.

If the method blank contains reportable analytes but those analytes are
not detected in the sample, the sample data may be reported. If the
analytes are detected in the sample, the sample data may be reported if
the sample peak area is greater than or equal to 3 times the peak area
seen in the blank.

Samples which fail acceptance criteria listed above or are associated
with failing reagent blank or LCS listed above must be re-extracted
and reanalyzed. Exceptions may be made for sample matrices which
have limited sample available.

Table 9. Water sample Quality Control Acceptance Criteria for Blanks, Controls, Spikes and

Samples.
Person(s)
QC Frequency / QC . . Responsible Measurement
Sample Number Accc_apt_ance Corrective Action for Corrective Perfo_rmz_ance
Limits . Criteria
Action
Evaluate blank,
reanalyze if carryover
suspected. Evaluate
Method :))rg?)gr?artion No target ggzgggrysﬁenjgif;ctlf Lab Manager/  No target
Blank batch analytes = RL and reanaI’yze method Analyst analytes = RL
blank and all samples
processed with the
contaminated blank.
Internal Every Limits in Reanalyze once. Lab Manager/  Control limits in
Standards sample, Table 10 Assess matrix, dilute if ~ Analyst Table 10
spiked needed. Evaluate
sample, impact on data.
standard,
and method
blank
LCS One LCS per Limitsin Reanalyze LCS once. Lab Manager/ Limits in Table
preparation Table 10 If acceptable, report. Analyst 10

batch

Otherwise, evaluate
samples and impact. If
samples non-detect
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and bias is high,
report. If bias is low,
re-extract and
reanalyze the LCS and
all samples in the
associated prep batch
for failed analytes, if
sufficient sample
material is available.

MS/MSD One Limits in
for all MS/MSD pair Table 10
analytes per

preparation

batch

Evaluate the data, and
re-prepare/reanalyze
the native sample and
MS/MSD pair if
laboratory error is
indicated.

Lab Manager /
Analyst

Limits in 10

Table 10. Water sample quality control limits as percent recovery or relative percent difference.

Relative Internal
LCS/MS/MSD Percent Standard %
Analyte % Recovery Difference Recovery
Perfluoro-n-butanoic acid (PFBA) 60 - 140 30 --
Perfluoro-n-pentanoic acid (PFPeA) 60 - 140 30 --
Perfluoro-n-hexanoic acid (PFHxA) 60 - 140 30 --
Perfluoro-n-heptanoic acid (PFHpA) 60 - 140 30 --
Perfluoro-n-octanoic acid (PFOA) 60 - 140 30 --
Perfluoro-n-nonanoic acid (PFNA) 60 - 140 30 --
Perfluoro-n-decanoic acid (PFDA) 60 - 140 30 --
Perfluoro-n-undecanoic acid (PFUdA) 60 - 140 30 --
Perfluoro-n-dodecanoic acid (PFDoA) 60 - 140 30 --
Perfluoro-n-tridecanoic acid (PFTrDA) 50 - 150 30 --
Perfluoro-n-tetradecanoic acid (PFTeDA) 50 - 150 30 --
Perfluoro-n-hexadecanoic acid (PFHxDA) 50 - 150 30 --
Perfluoro-n-octandecanoic acid (PFODA) 50 - 150 30 --
Perfluoro-1-butanesulfonic acid (PFBS) 50 - 150 30 --
Perfluoro-1-hexanesulfonic acid (PFHXS) 60 - 140 30 --
Perfluoro-1-heptanesulfonic acid (PFHpS) 50 - 150 30 --
Perfluoro-1-octanesulfonic acid (PFOS) 60 - 140 30 --
Perfluoro-1-decanesulfonic acid (PFDS) 50 - 150 30 --
Perfluoro-1-octanesulfonamide (PFOSA) 60 - 140 30 --
Isotope Dilution /Internal Standards
13C,-Perfluoro-n-butanoic acid - - 25 - 150
13Cs-Perfluoro-n-pentanoic acid - - 25 - 150
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13¢,-Perfluoro-n-hexanoic acid - -- 25 - 150
13C,-Perfluoro-n-heptanoic acid - - 25 - 150
3C,-Perfluoro-n-octanoic acid -- -- 25 - 150
13Cs-Perfluoro-n-nonanoic acid - - 25 - 150
13¢,-Perfluoro-n-decanoic acid - - 25 - 150
3C,-Perfluoro-n-undecanoic acid -- -- 25 - 150
13¢,-Perfluoro-n-dodecanoic acid - -- 25 - 150
180, Perfluoro-1-hexanesulfonate - -- 25 - 150
3¢ ,-Perfluoro-1-octanesulfonate - - 25 - 150
13Cg-Perfluoro-1-octanesulfonamide - - 25 - 150

6B. Instrument/Equipment Testing, Inspection, and Maintenance

Fish

The HPLC-MS/MS testing, inspection and maintenance is handled in many different ways. SOP
AC.01 Analytical Chemistry Section Quality Assurance Manual, maintained at the MDCH ACL,
and AC.39 (attached) identifies acceptance testing and maintenance of equipment and
instrumentation.

The lon source is removed before each analytical run and the exhaust port and current plate is
cleaned. The current plate is also removed to clean the back side of the plate and the front of the
entrance cone is cleaned.

The analytical column needs to be conditioned/equilibrated with mobile phase before a run.
While the column is conditioning the system is checked for leaks and fitting are tighten if
necessary. Also during this time the system pressure is checked and compared to the pressure
recorded from early runs. If the pressure is high then previous records the pre-filter is replaced.
If this does not correct the pressure problem the system may need to be back flushed.

The analytical columns are monitored for replacement by monitoring chromatographic
separation of certain critical analytes and analyte peak shape. This can be accomplished by
running a matrix blank, with internal standard spiked into it, before starting the calibration. If
the analyst sees any degradation in separation or peak shape the column needs to be replaced
with a new one.

The instruments are supported by a preventative maintenance and service contract through the
manufacturers. The contract has a full 48 hour turnaround service contact that includes
replacement parts.

Water
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LC-MS/MS for water analyses is maintained by TestAmerica. A TestAmerica lab analyst is
responsible for monitoring the performance of the equipment including compliance with
calibration requirements (See Section 7B). The lab analyst is responsible to report equipment
performance problems to the lab manager, who is responsible to see that the equipment is
repaired and returned to proper operation. Equipment performance issues will be resolved
following TestAmerica SOP WS-LC-0025 and will be documented as part of the final data
report.

The instruments are supported by a preventative maintenance and service contract through the
manufacturers. Spare parts to facilitate minor instrument repairs are kept at the TestAmerica lab.
Instrument maintenance, repair, and documentation of same will follow the schedule and
procedures described in the TestAmerica Quality Assurance Manual which will be kept on file
by MDEQ with the full data report.

7B. Instrument/Equipment Calibration and Frequency
Fish
Calibration is performed at the beginning of each analytical run. The calibration curve isa 7
point curve. An acceptable curve has an r’ = 0.990 or better. The S1 calibrator quant ion must
have a signal to noise of at least 10:1 and the confirm ion must have a signal to noise of at least
3:1.

The calibration is verified by analyzing the first non-blank quality control sample. If the
calculated concentration of the analytes in the quality control sample is out + 3 standard
deviations of the established mean, the QC must be re-injected. If the re-injection results in the
analytes are still outside the acceptable range the calibration is re-run. If the QC passes, the run
continues on to the first group of samples and bracketing QC (QL, QM, or QH). The person
responsible for the initial review of this is the analyst in consultation with a manager as needed.

QCs are injected between every 10 samples. Sample bracketing QCs serve as continuing
calibration verification (CCV) check throughout the analytical run. North West Analytical's
(NWA) software for Statistical Quality Control is used to maintain Levy-Jennings Charts for
each instrument. If any of the analytes of interest are outside the acceptable range the QC is re-
injected. If the re-injection results in the analytes still outside the acceptable range the
calibration is re-run and any sample run after the last passing QC are re-run. The person
responsible for the initial review of this is the analyst in consultation with a manager as needed.

Water
Calibration is performed according to the specification in Table 11. Calibration records for each
instrument will be included in the final data report.
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Table 11. Calibration specification and corrective actions for the LC/MS/MS used for water
analysis by TestAmerica.

Analytical Instrument Calibration Table

Frequency Person
Calibration of Acceptance Corrective Action | Responsible SOP
Instrument Procedure Calibration Criteria (CA) for CA Reference

LC-MS/MS Minimum Initial RSD < limits Evaluate standards, | Lab Manager | WS-LC-
five-point calibration in Table 12 chromatography, / Analyst 0025
initial prior to and mass
calibration sample spectrometer
for target analysis response. If
analytes, problem found with
lowest above, correct as
concentration appropriate, then
standard at or repeat initial
near the calibration.
reporting
limit

LC-MS/MS Initial Once per Results less Identify the source | Lab Manager | WS-LC-
Calibration initial than the of the / Analyst 0025
Blank calibration, reporting contamination,

following limit. complete

initial appropriate
calibration cleaning, and

and prior to repeat calibration.
ICV.

LC-MS/MS Second- Once per Percent Evaluate data. If Lab Manager | WS-LC-
source initial Difference < problem (e.g., / Analyst 0025
calibration calibration, limits in concentrated
verification following Table 12 standard, plugged

initial transfer line) found,

calibration. correct, then repeat
second source
verification. If it
still fails, then
repeat initial
calibration.

LC-MS/MS Daily Before Percent Evaluate standard, Lab Manager | WS-LC-
calibration sample Difference < chromatography, / Analyst 0025
verification analysis, after | limits in and mass

every 10 Table 12 spectrometer
samples, and response. If

at the end of
the sequence.

problem found with
above, correct as
appropriate, then
repeat CCV. Ifstill
fails, repeat initial
calibration.
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Table 12. PFC Calibration Criteria for for the LC/MS/MS used for water analysis by
TestAmerica.

PFC Calibration Criteria

Analyte ICAL RSD (%) | ICV %D (%) | CCV %D (%)
Perfluoro-n-butanoic acid (PFBA) 35 40 40
Perfluoro-n-pentanoic acid (PFPeA) 35 40 40
Perfluoro-n-hexanoic acid (PFHxA) 35 40 40
Perfluoro-n-heptanoic acid (PFHpA) 35 40 40
Perfluoro-n-octanoic acid (PFOA) 35 40 40
Perfluoro-n-nonanoic acid (PFNA) 35 40 40
Perfluoro-n-decanoic acid (PFDA) 35 40 40
Perfluoro-n-undecanoic acid (PFUdA) 35 40 40
Perfluoro-n-dodecanoic acid (PFDoA) 35 40 40
Perfluoro-n-tridecanoic acid (PFTrDA) 50 50 50
Perfluoro-n-tetradecanoic acid (PFTeDA) 50 50 50
Perfluoro-n-hexadecanoic acid (PFHxDA) 50 50 50
Perfluoro-n-octandecanoic acid (PFODA) 50 50 50
Perfluoro-1-butanesulfonate (PFBS) 50 50 50
Perfluoro-1-hexanesulfonate (PFHxS) 35 40 40
Perfluoro-1-heptanesulfonate (PFHpS) 50 50 50
Perfluoro-1-octanesulfonate (PFOS) 35 40 40
Perfluoro-1-decanesulfonate (PFDS) 50 50 50
Perfluoro-1-octanesulfonamide (FOSA) 35 40 40
Isotope Dilution Analytes/Internal Standards

13C,-Perfluoro-n-butanoic acid 50 50 50
3Cs-Perfluoro-n-pentanoic acid 50 50 50
13C,-Perfluoro-n-hexanoic acid 50 50 50
°C,-Perfluoro-n-heptanoic acid 50 50 50
13C,-Perfluoro-n-octanoic acid 50 50 50
13C.-Perfluoro-n-nonanoic acid 50 50 50
13C,-Perfluoro-n-decanoic acid 50 50 50
13C,-Perfluoro-n-undecanoic acid 50 50 50
13C,-Perfluoro-n-dodecanoic acid 50 50 50
80, Perfluoro-1-hexanesulfonate 50 50 50
13C,-Perfluoro-1-octanesulfonate 50 50 50
13Cq-Perfluoro-1-octanesulfonamide 50 50 50
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8B. Inspection/Acceptance of Supplies and Consumables
Fish
The inspection and acceptance of supplies and consumables are as follows:
1. Solvents: Lot tested by running a series of method blanks on the HPLC-MS/MS.

2. Calibrator: New calibrators are analyzed against old calibrators to verify that the
concentrations are the same.

3. Maintained by MDCH ACL laboratory staff under management direction in compliance
with SOP AC.01 Analytical Chemistry Section Quality Assurance Manual.

Water

The inspection and acceptance of supplies and consumables for water analyses is conducted by
TestAmerica (Gary Costley) following procedures described in the Quality Assurance Manual
kept on file by MDEQ. Solvents and acids are pre-tested in accordance with TestAmerica’s
Corporate SOP on Solvent & Acid Lot Testing & Approval, SOP No. CA-Q-S-001.

9B. Non-direct Measurements
Fish
Previously verified filet contaminant data will be used, when available, to provide context to new
contaminant data. MDCD-ACL provided oversight in the previous PFC filet analyses. Limited
previous data for PFCs are available and provided in Figure 11.

Water

Previously verified water data was reported in the DEQ Michigan Water Chemistry Monitoring,
2001 Report. Analyses were conducted by TestAmerica and summarized in Figure 12. New
data will be compared to previously collected PFC water data.

10B. Data Management
Fish
Fish filet processing data are recorded on standard field data sheets (included in Attachment 1,
Fish Filet Collection and Processing Standard Operating Procedure). The fish filet data (sample
location, collection date, fish length, weight, and sex) are entered manually into the MDEQ Fish
Contaminant Monitoring program database.

Filet analytical data (raw data) is stored electronically on the API 4000 data system. The API
data system is backed up to an independent storage drive weekly. When the chromatographic
data analysis is approved by the unit manager, the data (result data) is exported to EXCEL. This
data is uploaded to Starlims for storage on a secured server backed up and maintained by the
Michigan Department of Information Technology. A Final Report workbook is generated where
all results from the fish tissue data and other parameters are combined to produce a single report.
Final reports may be generated by StarLims or in EXCEL. Once the final report is reviewed and
approved by the unit or section manager, data is sent electronically in a form compatible with the
MDEQ database to the MDEQ Fish Contaminant Specialist for review.
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The MDEQ Fish Contaminant Specialist will enter the data into a Microsoft Access review
database used to make basic quality control and data formatting checks. After initial data review
and formatting corrections the data will be transferred to the MDEQ Fish Contaminant
Monitoring program database with results denoted as not QA reviewed. The data will then be
fully reviewed; possible outliers will be evaluated and the results discussed with the MDCH-
ACL staff to resolve questions. If questions remain unresolved a reanalysis of selected samples
may be requested. Once data have been fully reviewed and found to be satisfactory the results
will be designated as QA reviewed and will be made available to the public.

Water
Water data is stored electronically. TestAmerica is responsible for data security and providing
the required data in an electronic form.

Upon receipt of analytical results from TestAmerica the data will be incorporated into a
Microsoft Access database maintained by the MDEQ Water Resources Division. The results
will be reviewed for completeness. Possible outliers will be evaluated and the results discussed
with TestAmerica staff to resolve questions. If questions remain unresolved a reanalysis of
selected samples may be requested.
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C. ASSESSMENT AND OVERSIGHT

1C. Assessments and Response Actions

Upon approval of the quality assurance project plan, MDEQ will conduct fish and water
collection, transport, and removal of filets from fish. MDCH Analytical Chemistry Laboratory
will oversee all processing and analytical analysis of fish filet tissue. All actions will follow
MDEQ and MDCH SOPs. The MDEQ Fish Contaminant Specialist will coordinate sample
collection and transport with MDNR fisheries biologists. The Fish Contaminant Specialist will
oversee sample processing and provide filets to MDCH Analytical Chemistry Laboratory. Either
the Fish Contaminant Specialist or Analytical Chemistry Laboratory Manager will inform the
MDCH Toxicology and Response Section Manager of events that endanger the completion of
the project as stated in this quality assurance plan.

The responsibility for maintenance of quality for a project lies with every field and laboratory
staff member associated with this project. All project personnel shall aid in identifying
perceived problems that may affect quality and report such problems to the supervisor and to the
QA lab officer. Joseph Bohr will be responsible for corrective actions regarding sample
collection and processing. Obvious or common laboratory problems will be reported to the
assigned lab project manager, who in turn will consult with the quality assurance unit as needed
(depending on the nature of the problem). Complex issues regarding the extraction and analysis
of the samples will be discussed with the laboratory management for an appropriate corrective
action. All issues that occur with the samples will be documented in the laboratory management
system.

The assessments (Table 11) will be conducted by the appropriate staff. The Fish and Water
Sampling Assessment will involve Joseph Bohr talking with the lead staff in charge of collecting
the fish and water to determine if the sampling is occurring according to the QAPP. The
Analytical Fish Analysis Assessment will involve Bonita Taffe talking with the lead MDCH
ACL staff in charge of filet analysis to determine if the sampling is occurring according to the
QAPP. The Analytical Water Analysis Assessment will involve Joseph Bohr talking with the
lead TestAmerica staff in charge of water analysis to determine if the sampling is occurring
according to the QAPP. The Project QA Assessment will involve Kory Groetsch talking with
Joseph Bohr and Bonita Taffe to see that the other assessments are being conducted.
Assessments will include changes in projected timelines, critical staff, and/or methods that will
affect DQOs.

Once assessments are complete, project updates will be provided twice per year by e-mail or
conference call regarding the project status and any existing quality assurance issues. The
MDCH Analytical Laboratory and MDEQ water quality and fish contaminant specialists will
participate in these updates and provide responses to the MDCH Toxicology and Response
Section Manager.
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Table 13. Type, number and frequency of assessments.

Type Number Frequency Personnel
1  Fish and Water Sampling 4 Twice a Year Joseph Bohr
2 Analytical Fish Analysis 4 Twice a Year Bonita Taffe
3 Analytical Water Analysis 4 Twice a Year Joseph Bohr
4 Project QA 4 Twice a Year Kory Groetsch

The EPA Grant manager will be contacted via e-mail or telephone at the time of QAPP
submission and in the final report.

2C. Reports to Management

As analytical or sampling concerns arise, laboratory staff, fish collection staff, or water
collection staff will report those concerns to their immediate supervisor. If the immediate
supervisor cannot address the concern, the immediate supervisor will elevate the concern up their
management chain. Unresolved concerns that are identified by staff to upper project management
(i.e., the Fish Contaminant Specialist and/or Analytical Laboratory Managers) and are deemed as
being a serious risk to the completion of the project DQOs (i.e., significant problem) will be
immediately reported to MDCH Toxicology and Response Section Manager.

As described in Section 1C, assessments will be conducted to determine the status of the project
and results of those assessments will be reported verbally or in written form to the MDCH
Toxicology and Response Section Manager.

In addition, every six months, the Fish Contaminant Specialist and/or Analytical Laboratory
Manager will provide the MDCH Toxicology and Response Section Manager, upon request, a
brief update on:

1. Project status,

2. Overview of results of performance evaluations & audits,

3. Overview of results of periodic data quality assessments,

The MDCH Toxicology and Response Manager may delegate these duties to the QA Project
Officer who will inform the manager of ongoing progress and any significant problems. Either
the QA Project Manager or the MDCH Toxicology and Response Section (TARS) Manager will
inform the EPA Project Manager of any significant problems that will impact the outcome of the
project.

The final grant report will be prepared by Joseph Bohr, Amy Babcock, and Kory Groetsch and
provided to Linda Dykema and the EPA Project Manager. Linda Dykema or her designee will
evaluate the PFC filet results for the need for issuing PFC fish consumption guidelines. Linda
Dykema or her designee will complete GLAS reporting requirements.
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D. DATA VALIDATION AND USABILITY

1D. Data Review, Verification, and Validation

Analytical results will be reviewed by laboratory personnel for quality assurance/quality control
purposes prior to release to the MDEQ-WRD. The results will be reported electronically to the
MDEQ-WRD in a format suitable for addition to the MDEQ database. Data that does not meet
all QC criteria will the noted (i.e. flagged) for the criteria not being achieved. If the laboratory
deems the data invalid, the data will not be used and samples will be reanalyzed if feasible.

Upon receipt of the final data and data package deliverables, the Fish or Water Contaminant
Specialist will enter the data into the appropriate database which will be stored in two locations
not on the same computer. The analytical results will be checked for completeness and correct
reporting units. The data will then be reviewed by the Fish or Water Contaminant Specialist for
unusual or outlier results. Any questionable results will be reviewed with analytical laboratory
staff; selected samples may be re-analyzed to resolve problems. The quality control samples will
be compared to the quality control criteria in Tables 7, 8, and 9. Also note that the quality control
samples will be compared to the control criteria by the MDCH QA Staff (filet samples) or by the
TestAmerica staff (water samples) and any unresolvable issues documented and shared with
MDCH Toxicology and Response Section Manager as described above in section C2.

2D. Verification and Validation Methods

Collection of fish and water samples will be collected by trained staff and tracked by a chain-of-
custody that documents proper storage. Concerns regarding sample quality will ultimately be
resolved by Joseph Bohr (fish) and Amy Babcock (water).

Each analytical laboratory has laboratory managers, quality assurance units, and standard
operating procedures that are executed under management authority. All data must be reviewed
and validated by the laboratory management and quality assurance unit. Analytical data that does
not meet QC requirements will be noted on the analytical datasheets. Filet data that is
determined by the MDCH ACL to be invalid will be reanalyzed. Water data that is determined to
be invalid by MDEQ will be requested for reanalysis if a sufficient volume of sample remains.
Data deemed invalid will not be used further. Data that does not meet all QC requirements but is
deemed valid may be used for further analysis and analytical uncertainties will be noted with
those uses. Concerns regarding analytical data will be resolved by Bonita Taffee (fish) and Amy
Babcock (water).

Data will be conveyed to data users in Excel spreadsheets along with any associated
documentation in an Adobe or Word format. Data will be summarized and evaluated in a written
report and saved as in Adobe or Word format. Reports will be e-mailed to Linda Dykema. Final
reports will be provided to the EPA project manager.





Section D
Revision No. 3
Date: August 9, 2013
Page D-2 of 3
3D. Reconciliation with User Requirements

Fish

Data Quality Objective One for the fish filet collection (Table 1) and analysis (Table 2):
Determine the concentration of each analyte in the sampled filets and provide a
descriptive statistical summary of the results by waterbody, species and analyte (e.g.,
mean, standard deviation, minimum and maximum concentrations).

Validated analytical data will be summarized as means, standard deviations, minimums and
maximums by waterbody, species and analyte. In cases where individual contaminant
concentrations are less than the quantification level (QL) descriptive statistics will be reported as
half of the QL. Calculated average will be considered an estimated value when quantitative
concentrations are not available. If all of the concentrations are below the quantification level,
then the mean will be reported as half of the quantification level and the median will be reported
as less than the quantification level.

In cases where total concentrations are represented as a sum of multiple congeners or chemicals,
the individual congener/chemical below the QL will be assigned a concentration equal to zero.

Data Quality Objective Two for the fish filet collection (Table 1) and analysis (Table 2):
Determine the 95 percent upper confidence limit (95% UCL) about the arithmetic mean
for PFOS concentrations in edible fish filets for identified species from the given
waterbodies. The 95% UCL will be compared to the MDCH PFOS fish consumption
screening value ranges (Table 4) to select a recommended meal category. The
recommend meal category will be considered when setting fish consumption guidelines
for these Michigan waters.

The results of the fish contaminant analyses will be used to revise the current MDCH fish
consumption guidelines for fish caught in the sampled waters. The fish consumption guidelines
are developed based on an evaluation of the relationship between contaminant concentrations
and MDCH screening values across all size ranges of fish of a given species taken from specific
locations. The MDEQ Fish Contaminant Specialist will use established protocol to compare
contaminant concentrations to the appropriate MDCH screening values and will develop draft
recommendations for changes to the fish consumption guidelines based on those comparisons.
Where possible, linear regression analyses are used to predict lengths at which the concentrations
in fish species are likely to exceed screening values. However, contaminant concentrations and
fish total length data often either do not conform to the underlying assumptions of this statistical
method or the method does not produce a statistically significant line. In those cases, the
guideline is determined using the 95" percent upper confidence limit about the mean compared
to the chemical specific fish tissue screening values.

These recommendations will be reviewed by MDCH, modified if necessary, and incorporated
into the guidelines by the MDCH.
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Water
Data Quality Objective One for water sample collection (Table 1) and analysis (Table 2):

Determine the concentration of each analyte in the water samples and provide a descriptive
statistical summary of the results by waterbody and analyte (e.g., mean, standard deviation).

Validated data will be summarized as means and standard deviations by waterbody and analyte.
In cases where individual contaminant concentrations are less than the quantification level (QL)
descriptive statistics will be reported as half of the QL. Calculated average will be considered an
estimated value when quantitative concentrations were not available. If all of the concentrations
are below the quantification level, then the mean will be reported as half of the quantification
level and the median will be reported as less than the quantification level.

In cases where total concentrations are represented as a sum of multiple congeners or chemicals,
the individual congener/chemical below the QL will be assigned a concentration equal to zero.

Data Quality Objective Two for water sample collection (Table 1) and analysis (Table 2): For
each waterbody, the Water Contaminant Specialist will divide the mean species-specific filet
concentration of each analyte by the mean water concentration to determine a ratio. The ratios
are estimates of bioaccumulation factors (BAFs). Only validated and summarized water and fish
data will be used to generate these ratios. These estimated BAFs will be considered by MDEQ
when determining final bioaccumulation factors (BAFs) for use in the derivation of surface water
concentrations for the protection of human health. BAFs will be derived based on guidance
provided by EPA (1995) in the document titled Great Lakes Initiative Technical Support
Document for the Procedure to Determine Bioaccumulation Factors. At a minimum, the BAF
will be summarized as a mean and a 95% UCL about the mean.
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Mass Spectrometry (HPLC-MRM-MS/MS)

LS.12.02 Lancer Washer Operation
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Tissue (Fish) Samples
AC 02.08
Revised 1/04/2011

PRINCIPLE

Accurate sampling of large biological tissue samples for environmental and industrial
contaminant analysis is difficult to achieve since these samples are usually not homogeneous
and the analytes of interest are not uniformly distributed throughout the sample. It would be
a time consuming and costly effort to extract the entire sample as a means of ensuring
accurate analyte recovery. An acceptable alternative approach is to process the entire sample
into small pieces of uniform size. A representative sub-sample from the original sample is
then taken for homogenization and extraction.

Whole fish samples and edible fish fillet samples are delivered to the laboratory in the frozen
state. Whole large or small fish and large fish fillet samples are initially processed into a
homogenate using a commercial food processor. A band saw is utilized to section fish
samples too large to fit in the commercial food processor. The processed fish material is then
mixed well and a representative sub-sample is withdrawn for further homogenization using a
dry ice homogenization procedure with a smaller food processor.

Small whole fish samples and small fish fillet samples are directly homogenized in a smaller
food processor. Fish samples weighing more than one hundred grams are sub-sampled to
less than one hundred grams prior to homogenization. The small samples are kept in the
frozen state during the processing step.

This procedure is based on in-house modifications of several approaches reported in the
literature (Lowenstein and Young, 1986; Smith, 1985; Stober, 1991; US Environmental
Protection Agency, 1995). This procedure has been shown to be applicable to the analysis of
a wide range of biological samples for the polybrominated biphenyls (PBBs), polychlorinated
biphenyls  (PCBs), 1,1,1-trichloro-2,2-bis(p-chlorophenyl)ethane  (DDT), 1,1-
dichloro-2,2-bis(p-chlorophenyl)ethane (DDD), 1,1-dichloro-2,2-bis(p-chlorophenyl)ethylene
(DDE), and a wide range of other environmental and industrial contaminants.

. SAFETY PRECAUTIONS

Biological Samples

Universal precautions must be followed when handling any human sample containing body
fluid, blood or urine. Universal precautions are also followed in the Analytical Chemistry
Section when working with fish, bovine and ovine biological samples. Gloves, laboratory
coat, and safety glasses must be worn. The Hepatitis B vaccination series is recommended
for all analysts working with whole blood, serum or other biological samples. All disposable
plastic, glass, or paper laboratory materials (pipette tips,, gloves, etc.) that comes in contact
with any blood/urine must be placed in a biohazard autoclave bag. The biohazard autoclave
bags are double lined using a second bag and kept in appropriate containers until sealed and
autoclaved. Following completion of work, all work surfaces must be disinfected using a
freshly prepared 10% sodium hypochlorite solution.
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The safety considerations and specimen disposal are outlined in MDCH Bureau of
Laboratories Health and Safety Manual, and the MDCH Bureau of Laboratories Waste
Handling and Disposal Manual. Material Safety Data Sheets (MSDS) for diethyl ether,
petroleum ether, hexane, toluene and other reagents used in the Analytical Chemistry Section
are available in rooms 201, 202 and 203.

Organic Solvents, PCB’s, PBB’s and Pesticides

CAUTION: Special care should be exercised when handling, dispensing and disposing
of organic solvents such as diethyl ether, hexane, toluene, benzene, iso-octane and
methylene chloride. All of these solvents are flammable; they are easily absorbed
through the skin and may be carcinogenic. Always wear solvent resistant gloves, a
laboratory coat and safety glasses while handling organic solvents. If organic solvents
come in contact with any part of the body, quickly wash with copious amounts of water
for at least 15 minutes. The vapors of organic solvents present a potential inhalation
exposure. Always work in a laboratory safety hood. Avoid breathing the vapors from
organic solvents and avoid skin contact with organic solvents. These precautions are
also valid when working with organic solvents that contain extracts from human
specimens and biological samples undergoing laboratory analysis for PBBs, PCBs,
DDT, DDD, DDE, chlorinated pesticides, and other environmental and industrial
contaminants. These substances, like organic solvents, may be carcinogenic and may
pose other adverse health effects. Spills are to be cleaned up immediately. Spill Kits for
organic solvents are located in rooms 201, 202 and 203.

Processing Equipment

SAFETY NOTE: Special care should be exercised when operating the Hobart band
saw.

SAFETY FEATURES FOR THE HOBART BAND SAW.

All safety devices incorporated with the Hobart band saw must be in the correct
operating positions during use. The safety features include:

1. Upper Guide and Guard Assembly - Before turning machine on, move
the Upper Guide and Guard Assembly as close to the fish as possible by
grasping the hand knob and sliding the guide up or down as necessary.

2. Doors, Covers, and Guards - All doors, covers, and guards MUST be in
their operating position (closed) while the machine is running.

3. Pusher Plate - Use pusher plate as described in the SAWING section of
the Hobart band saw operators manual. The use of the pusher plate will
eliminate the need to hold your hand near the running saw blade.
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SAFETY FEATURES FOR ROBOT COUPE FOOD PROCESSOR MODEL RSI 2Y-1:

1. Thermal overload circuit breaker- If the unit overheats it will automatically
shut off. After cooling the thermal overload breaker can be reset by pressing
the reset button located on the bottom of the unit.

2. The machine will not operate unless the bowl and lid are in the proper
position (See assembly instructions below).

SAFETY FEATURES FOR ROBOT COUPE FOOD PROCESSOR MODEL RSI 30B

1. Thermal protection system will stop the motor if it is overloaded (this
feature has an automatic reset). When the machine is too hot a red warning
light will signal. Wait until the appliance has cooled before resuming
processing.

2. The machine will not operate unless the following conditions are met: the
bowl is locked in the proper position, the bowl and motor are in vertical
position, the lid is locked on its support in the correct orientation, and the lid
is closed.

BIOLOGICAL SAMPLES

Fish samples are submitted to the Michigan Department of Community Health (MDCH),
Bureau of Laboratories, Analytical Chemistry Section, from the Michigan Department of
Environmental Quality (MDEQ) or from other approved sources. All samples must be
frozen upon arrival at MDCH Bureau of Laboratories. Acceptable samples include whole
fish, skin-on edible fish fillets and skin-off edible fish fillets.

Biological samples are kept for a minimum of 1 year frozen at -20°C (room 202) before
disposal. Each run of samples is sealed in a clear plastic bag and labeled with the specimen
type, appropriate color coded tape, and laboratory number sequences contained within.

EQUIPMENT AND MATERIALS

A. Equipment
1. Sartorius LP6200s
Hobart Meat Band Saw, Model 5614
Hobart Meat Saw Blade, part no. 477016, 4 Tooth Blade, 5/8” x 1127, 4 TPI
Robot Coupe Scientific processor, Model RSI 2Y'1
Robot Coupe Scientific processor, Model RSI 30B
Stainless Steel Chef Knife (Chicago Cutlery Model 42S)
Stainless Steel Carving Knife (Chicago Cutlery Model 66S)
Stainless Steel Meat Cleaver (Chicago Cutlery Model PS1)
Foil, aluminum, heavy duty

CoNoORWDN
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10. Bags, polyurethane, (6 x 15 inch)
11. Hammer, carpenter

12. Spatulas

13. Ties, twist

14. Tape labels

15. Towels, rag-on-a-roll and c-fold
16. Gloves, N-Dex non-latex, exam
17. Gloves, Fisher, disposable

18. Face Shields

19. Disposable Gowns

20. Disposable shoe covers

Reagents

1. Acetone (Burdick and Jackson, Cat. No. 010-4)

2. Isopropanol (Burdick and Jackson, Cat. No. 323-4)

3. Petroleum Ether (Burdick and Jackson Cat. No. 317-4)

4. Toluene (Burdick and Jackson Cat. No. 347-4 [used to rinse glassware for
dioxin and furan analysis])

Hexane for rinsing (Burdick and Jackson, Cat. No. BJ212-4)

6. Hexane (EMD Science, Cat. No. EM-HX0297-4)

o

Preparation

Glassware and Processing Equipment - All glassware and processing equipment
is cleaned with soap and water or in an automatic dish washer and rinsed with
Hexane per method LS.12.02.

Organic Solvents - All organic solvents used in trace contaminant analysis work
are of the highest purity available. Whenever possible, solvents certified for
pesticide residue analysis are obtained. All solvents are lot tested by preparing a
500-fold concentration of new solvent lots with analysis by electron capture gas
chromatography to show that no interfering peaks are present at a concentration
greater than or equivalent to 20 pg Heptachlor Epoxide.

Prior to use, all equipment (stainless steel knives, stainless steel bowls, stainless
steel pans, cutting boards, containers and other laboratory utensils) must be
washed with soap and warm water. Following the washing, equipment is rinsed
with tap water, followed by a rinse with organic-free, distilled, deionized water.
A pesticide-grade isopropanol or acetone rinse may be used to facilitate the
drying process.

Prior to processing samples, all work surfaces must be cleaned with pesticide
grade isopropanol or acetone, followed by a rinse with distilled water and
allowed to dry completely.

Storage Requirements
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All whole and processed fish biological samples are stored at —20°C in the walk-in
freezer located in room 202. All specimens are stored onsite for a minimum of
one year and discarded following approval of DEQ.

CALIBRATION

Balance accuracy is verified weekly by weighing and recording the weight of a 2g, 10g,
50g and 150g weight.(AC.29.02).

PROCEDURE

A. Sample Receipt

1.

Sample Acceptance Requirements

Each individual sample must be completely wrapped in aluminum foil with a
MDEQ label indicating the sampling site and sample number.

Sample Log-in Procedure

a.

d.

Prior to fish sample delivery, an electronic request form is submitted by
MDEQ. The submitted excel spreadsheet is modified and printed to
include MDEQ site number, sample number and the requested analysis
for each sample. The printed copy is used as reference to verify receipt of
expected fish samples with analysis requested.

Following receipt of fish samples from MDEQ at the basement level
entry to MDCH Bureau of Laboratories, the frozen samples are placed on
laboratory carts and transported to room 202.

Fish samples are checked in by the laboratory staff of the Analytical
Chemistry Section by cross referencing with the printed copy of the excel
spreadsheet. The samples are subsequently placed in the -20°C walk-in
freezer located in room 202.

After all the samples have been verified, the excel spreadsheet is
uploaded into the laboratory information system (Starlims) where each
sample is assigned a unique laboratory number.

1. The organic samples are denoted by the letter F for fiscal and a
two digit number representing the year (FO8) followed by a
number starting with 001, 002, etc....

2. The metal analysis only samples are denoted by the fiscal year
(FO8) followed by a number starting with 5001, 5002, etc......
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e. Large labels including both MDEQ and assigned MDCH number are
printed for use in the processing process. The excel spreadsheet is
modified to include both numbers and printed.

f. Individual fish samples are unwrapped and placed in appropriately sized
and labeled plastic bags and placed in the -20°C walk-in freezer until
further processing. Biological samples are kept for a minimum of 1 year
frozen at -20°C (room 202) before disposal. Each run of samples is
sealed in a clear plastic bag and labeled with the specimen type,
appropriate color coded tape, and laboratory number sequences contained
within.

g. The printed copy of the request form is filed in a 3 ring binder for
reference.

h. The excel spreadsheet is updated to include an assigned analytical
batch/set number, printed and placed in room 202 for reference.

i. Tape Color Coding of Sample Boxes and Bags

The following tape is to be used for specific sample types in storage:
1. Orange — Metal only samples
2. Blue - Organics
3. Yellow — Dioxin
4. Red — Samples to be disposed

B. Band Saw Operation

1. Review Safety Precautions — Section II.

2. Before operating band saw, the Upper Guide and Guard Assembly must be as

close to the fish as possible. To move the Upper Guide and Guard Assembly,
grasp the hand knob and slide the guide up or down as necessary.

. Two (2) operators are required. One operator is positioned on the slicing side of

the saw blade. This operator orients the fish on the sliding pusher plate and
guides it toward the rotating blade. The operator’s left hand grasps the rim of the
pusher plate and applies pressure, only on this position, toward the second
operator on the opposite side of the saw. AT NO POINT SHOULD THE
OPERATOR APPLY PRESSURE TOWARD THE BLADE DIRECTLY TO
THE FISH AND AT NO POINT SHOULD THE OPERATOR’S RIGHT HAND
BREAK THE PLANE OF THE SPINNING SAW BLADE. The operator’s right
hand should be used as a guide only to ensure the fish maintains its orientation as
it is passed through the blade. The second operator collects the split pieces after
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they have passed through the blade. This operator may grasp the cut portions of
the fish and further guide them as the first operator moves them through the
blade, so long as he maintains a safe distance between his fingers and the
spinning blade.

Fish that are to be processed on the large Robot Coupe (RSI 30B) must be cut
into 2”x2” sections. The preferred technique is to first bisect the fish crosswise
leaving a flat surface on both head and tail ends. The freshly cut flat edge can
then be oriented vertically against the sliding pusher plate for maximum stability
as the pieces are further sectioned longitudinally. As the fish is sliced the second
operator will determine if the sections meet the 2”°x2” criteria. If so, the pieces
are placed back in the original bag which the whole fish was removed from. If
not, the piece is returned to the sharp side of the saw by passing underneath the
rotating blade on the fixed side of the cutting platform for further slicing while
maintaining a safe distance from the blade.

. When sawing same-species fish from the same collection site the flat surfaces of

the saw are wiped down between samples with warm water and then dried with
rag-on-a-roll. As the blade cuts it removes 0.025” of fish material which mostly
collects in the lower waste bin of the band saw. However, some of this fish paste
can collect in the top of the blade housing and will fall to the cutting surface if
build-up is extensive. It is recommended to periodically check the upper blade
housing for this build-up, and if evident, to shut off power to the saw on the wall
lock-out box and remove this material using a gloved hand or spatula prior to
cutting the next fish.

. When switching between sample species or collection sites the band saw must be

thoroughly cleaned. To clean the band saw, the saw is turned off. The electrical
breaker is placed in the OFF position, and the safety lock is placed in the eyelet of
the electrical box and locked. The band saw is disassembled and the individual
parts are washed with soap and warm water. The parts are rinsed well with tap
water, followed by a laboratory house supply distilled water rinse. The parts are
dried with paper towels or allowed to air dry before being reassembled.

Following the re-assembly, the safety lock may be removed from the electrical
box and the electrical breaker placed in the ON position. Turn on the band saw.

Final Clean-up: When the final fish sample has been processed, the Hobart band
saw is cleaned as follows:

WARNING: DISCONNECT ELECTRICAL POWER SUPPLY AND PLACE
A TAG ON THE PLUG INDICATING MACHINE CLEANING,
DISASSEMBLY OR MAINTENANCE.

Page 8 of 14





Analytical Chemistry

Processing of Biological
Tissue (Fish) Samples
AC 02.08

Revised 1/04/2011

a. The band saw is turned off, and the electrical breaker is placed in the
OFF position. The band saw is unplugged from the electrical outlet and
disassembled.

b. The individual parts are washed with soap and warm water. The parts
are rinsed well with tap water, followed by a house supply distilled
water rinse. The parts are dried with paper towels or allowed to air dry.

c. The band saw is reassembled for future use.

Robot Coupe Food processor Operation: Review Safety caution, Section 11

1. Assembly and operation of the Robot Coupe RSI 30B

a.

Vi.
Vil.

Place the bowl so the pouring lip is facing outward. Position the bowl so the
pouring lip is in the 8 o’clock position, then turn the bowl counter-clockwise
to the 6 o’clock position until it locks into place. Make sure the two red
arrows are aligned.

Assemble the blade as per position 2 in the Robot Coupe operation manual,
page 9.

With the blade shaft in the vertical position, place the first (bottom)
blade onto the blade shaft with the cutting edge facing counter-
clockwise with the point going clockwise.

. Add a narrow spacer, followed by a wide spacer.
iii. Add the second (middle) blade on top of the two spacers. This blade

should be in the same orientation as the first blade with the point
going clockwise. There should be a 120 degree angle between the tip
of the first blade and second blade.

Add a narrow spacer, followed by a wide spacer.

Add the third (top) blade on top of the two spacers. This blade should
be in the same orientation as the first and second blade with the point
going clockwise. There should be a 120 degree angle between the tip
of second blade and third blade.

Add a narrow spacer, a wide spacer, and the locking spacer.

Add the screw nut and tighten blade assembly. A screwdriver may be
used in the opening of the screw nut to facilitate tightening.

Once assembled, place the blade onto the rod. Turn the blade onto the rod
until the bottom blade is flush with the bottom of the bowl.

Assemble the lid by placing the rubber seal around the perimeter of the
plastic lid. Place onto the processor by orienting the lid so the male portion
of the lid lines up with the female portion of the lid assembly on the
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processor. Turn the lid counter clockwise to lock into place, and ensure the
two red arrows are aligned.

Following assembly, the lock may be removed from the electrical box and the
electrical breaker placed in the ON position.

Place the whole fish, fish fillet samples, or sectioned fish pieces into the bowl.

Close the lid and ensure that it is latched. Note: if everything is not in the correct
orientation, the yellow lightening bolt safety light will illuminate. The processor will
not operate when this light is on. Check bowl and lid alignment and re-adjust if
necessary.

Turn on the processor by pressing either the low rpm button (single vertical line) or
high rpm (double vertical lines). To facilitate processing of larger fish samples, it is
recommended to start with lower rpm prior to the high rpm.

When the fish is sufficiently ground, turn off the processor and allow the blade to
come to a complete stop.

Once blade has stopped, open the lid. Remove the blade and place the blade in the
sink.

Scrape the processed fish sample from the sides of the bowl and scoop entire contents
into an appropriately labeled bag.

When processing fish from the same site, rinse the bowl, blades and scoop with water
between fish and remove excess water with a paper towel. Use a clean paper towel to
remove residual processed fish from processor lid.

When processing fish from a different site, the bowl, lid, blades and scoop are
washed with soap and warm water. The parts are rinsed well with tap water,
followed by a house supply distilled water rinse. Use a clean paper towel to dry parts
or allow to air dry before use.

Following processing completion, all parts are disassembled and are washed with
soap and warm water. The parts are rinsed well with tap water, followed by a house
supply distilled water rinse. The parts are dried with paper towel or allowed to air
dry before being stored for next use.

Blades and assembly shaft must be inspected daily for wear. Blades are also
sharpened (bottom only) daily.
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Processing of Whole Fish Samples, Skin on edible fillets, Skin off edible fillets greater
than 100 grams.

Record the processing date on the copy of the fish batch excel spread sheet in Room 202
for progress tracking of fish sets in room 202.

Remove each sample from the walk-in freezer just prior to band sawing.

Put on a disposable gown, a clean pair of gloves and safety gloves, safety glasses and a
face shield.

Fish samples too large to fit in the Robot Coupe processor must be cross-sectioned using
the band saw, see section B, Band Saw Operation, above. There are two sizes of the Robot
Coupe. The smaller size model number RSI 2Y1 is used if the fish weigh less than 100
grams. If the fish weigh greater than 100 grams then the larger Robot Coupe model RSI
30B is used.

Prior to processing fish samples with the processor, allow frozen fish samples to thaw at
room temperature for a couple of hours or in the cold room (4°C) overnight. The larger
whole fish samples may need to thaw over the weekend.

Process fish in Robot Coupe RSI 30B, see section C above.

Mix the sample by hand to make a more homogenous mix. Twist tie bags and check to
see if label is visible with the correct color of tape, and sample number.

Before returning the specimen to the freezer pre-weigh a 100g sub sample of the specimen
for the homogenization step. Place this 100 g sub sample in an appropriately labeled
plastic bag. Place excess fish specimen in a box labeled “excess fish”, with AC # and
MDEQ site number.

Place the processor parts in the sink and wash with soap and warm water. Rinse well with
tap water followed by laboratory house distilled water. Dry with paper towels or allow to
air dry.

Repeat steps 6 through 10 for the remainder of the fish samples comprising the current
analytical set.

Processing Whole fish samples, Skin on edible fillets, skin off edible fillets weighing less
than 100 grams.

1. Record the processing date on the copy of the fish batch excel spread sheet in Room
202 for progress tracking of fish sets in room 202.

2. Prior to processing fish samples with the processor, allow frozen fish samples to thaw
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at room temperature for a couple of hours or in the cold room (4°C) overnight.

3. Putonadisposable gown, a clean pair of gloves and safety gloves, safety glasses and
a face shield.

4. Assembly and operation of the Robot Coupe RSI 2Y-1

a. Place bowl onto the processor and ensure that it latches into place. The handle
should be facing towards you.
b. Place blade onto the blade shaft and ensure that it is properly seated.

5. Place fish and dry ice into the bowl and put the lid on. The lid will have to be latched
into place.

6. Press the green ON button to process.

7. Once complete scrape contents out of the bowl into a labeled bag. Samples are now
ready for extraction and should be placed in the standup freezer in room 202.

8. After use the bowl should be cleaned with soap and water. It should then be rinsed
with acetone 3 times and then hexane 3 times.

VIl.  PROCEDURE NOTES

All deviations from this procedure will be noted on the Fish Batch Sheet. The Fish Batch
Sheet is reviewed and initialed by the Laboratory Technician or Laboratory Scientist
performing the procedure. The Fish Batch Sheet is then forwarded to the supervisor for
review and final approval.

VIIl. REFERENCES
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A. PROCEDURE CHANGE LOG

Procedure Processing of Biological Tissue (Fish) Samples
AC.02.07

DATE CHANGES MADE BY REVIEWED BY DATE
(INITIALS) REVIEWED
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APPENDIX B

EMPLOYEE TRAINING CHECK LIST

Evaluator Name:

Instrument or Laboratory Procedure:

Training Evaluation:

1.

2.

Trainee has read and understands the laboratory Procedure

Direct Observation of Testing

1. Instrument/Equipment Set-Up, Maintenance, Operation

2. Standards, Controls, Specimens/Samples Properly Prepared

3. Safety Protocols and Procedures Followed Properly

4. Specimen/Sample Properly Tested

5. Protocols and Procedures Completed Correctly

6. Analytical Run Results Reviewed, Test Results Calculated and Reported

7. Worksheets, Intermediate Results Handled Properly

8. Documentation of Specimen/Sample Handling and Processing, Instrument Reports and Final Reports
Completed and Filed Properly

9. Instrument Log Completed

10. Preventive Maintenance Recorded

Performance of Testing

1. Instrument/Equipment Set-Up, Maintenance, Operation

2. Standards, Controls, Specimens/Samples Properly Prepared

3. Safety Protocols and Procedures Followed Properly

4. Specimen/Sample Properly Tested

5. Protocols and Procedures Completed Correctly

6. Analytical Run Results Reviewed, Test Results Calculated and Reported

7. Worksheets, Intermediate Results Handled Properly

8. Documentation of Specimen/Sample Handling and Processing, Instrument Reports and Final Reports
Completed and Filed Properly

9. Instrument Log Completed

10. Preventive Maintenance Recorded

Trainee has read and understands the laboratory procedure

Trainee: Trainer:
Initials and Date Initials and Date

Trainee has observed the laboratory procedure being performed

Trainee: Trainer:
Initials and Date Initials and Date

Trainee has successfully performed the laboratory procedure

Trainee: Trainer:
Initials and Date Initials and Date
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PRINCIPLE

Accurate sampling of large biological tissue samples for environmental and industrial
contaminant analysis is difficult to achieve since these samples are usually not
homogeneous and the analytes of interest are not uniformly distributed throughout
the sample. It would be a time consuming and costly effort to extract the entire
sample as a means of ensuring accurate analyte recovery. An acceptable alternative
approach is to process the entire sample into small pieces of uniform size. A
representative sub-sample from the original sample is then taken for homogenization
and extraction.

Whole fish samples and edible fish fillet samples are delivered to the laboratory in
the frozen state. Frozen large whole fish and fish fillet samples are first processed
into smaller pieces using a band saw. The smaller pieces are then processed through
a Robot Coupe processor to produce ground fish. This material is then mixed well
and a representative sub-sample is withdrawn and subjected to homogenization.

If the fish sample weighs less than one hundred grams, the entire sample is
homogenized. Fish samples greater than one hundred grams in weight are sub-
sampled for homogenization.

Approximately one hundred grams of processed fish tissue samples are placed in a
Robot Coupe processor; model 2Y-1 along with an equivalent or in slight excess
amount of dry ice. This mixture is then pulverized into a uniform fine powder. The
fish tissue homogenate is then placed in a plastic bag, color coded with tape, loosely
sealed with a twist tie and placed in a freezer. The carbon dioxide is allowed to
dissipate from the sample by sublimation. A representative sub-sample from the
homogenate is extracted and analyzed for the analytes of interest.

This procedure is based on in-house modifications of several approaches reported in
the literature (Benville and Tindle, 1970; Smith, 1985; Stober, 1991; US
Environmental Protection Agency, 1995). This procedure has been shown to be
applicable to the analysis of a wide range of biological samples for the
polybrominated biphenyls (PBBs), polychlorinated biphenyls (PCBs), 1,1,1-trichloro-
2,2-bis(p-chlorophenyl)ethane (DDT), 1,1-dichloro-2,2-bis(p-chlorophenyl)ethane
(DDD), 1,1-dichloro-2,2-bis(p-chlorophenyl)ethylene (DDE), and a wide range of
other environmental and industrial contaminants.
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SAFETY PRECAUTIONS

Use universal precautions when handling any body fluid including blood or urine.
These precautions are also followed in the Analytical Chemistry Section when
working with biological samples including fish, bovine and ovine samples. Gloves,
laboratory coat, and safety glasses must be worn. The Hepatitis B vaccination series
is recommended for all analysts working with whole blood, serum and biological
samples. Disposable plastic, glass, and paper (pipette tips, gloves, etc.) that contacts
blood/urine is to be placed in a biohazard autoclave bag. These bags are lined with a
second bag and kept in appropriate containers until sealed and autoclaved. Wipe
down all work surfaces with 10% sodium hypochlorite solution, which is prepared
daily, when work is finished. The blades from the Robot Coupe food processor are
sharp. Handle carefully while washing and sharpening.

Biological samples are kept for a period of 1 year frozen at—20°C (room 202) before
disposal. Each run of samples is sealed in a clear baggy and labeled with the
specimen type and laboratory number sequences contained within.

The safety considerations and specimen disposal are outlined in MDCH Bureau of
Laboratories Health and Safety Manual, and the MDCH Bureau of Laboratories
Waste Handling and Disposal Manual. Material Safety Data Sheets (MSDS) for
diethyl ether, petroleum ether, hexane, toluene and other reagents used in the
Analytical Chemistry Section are available in room 202.

Special care should be exercised when handling, dispensing and disposing of organic
solvents such as diethyl ether, hexane, toluene, benzene, iso-octane and methylene
chloride. All of these solvents are flammable; they are easily absorbed through the
skin and may be carcinogenic. The vapors of organic solvents present a potential
inhalation exposure. Always wear solvent resistant gloves, a laboratory coat and
safety glasses while handling organic solvents. Always work in a laboratory safety
hood. Avoid breathing the vapors from organic solvents and avoid skin contact with
organic solvents. These precautions are also valid when working with organic
solvents that contain extracts from human specimens and biological samples
undergoing laboratory analysis for PBBs, PCBs, DDT, DDD, DDE, chlorinated
pesticides, and other environmental and industrial contaminants. These substances,
like organic solvents, may be carcinogenic and may pose other adverse health effects.
Spills are to be cleaned up immediately. Spill kits for organic solvents are located in
rooms 201, 202 and 203.

CAUTION: SPECIAL CARE SHOULD BE EXERCISED WHEN HANDLING, DISPENSING
AND DISPOSING OF ORGANIC SOLVENTS. ALWAYS AVOID SKIN AND EYE
CONTACT AND DO NOT BREATHE THE VAPORS FROM ORGANIC SOLVENTS.
WEAR SOLVENT RESISTENT GLOVES, A LABORATORY COAT AND SAFETY
GLASSES. ALWAYS PERFORM WORK IN A LABORATORY SAFETY HOOD. IF
ORGANIC SOLVENTS COME IN CONTACT WITH ANY PART OF THE BODY, QUICKLY
WASH WITH COPIOUS QUANTITIES OF WATER FOR AT LEAST 15 MINUTES.
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BIOLOGICAL SAMPLES

Fish samples are submitted to the Michigan Department of Community Health
(MDCH), Bureau of Laboratories, Analytical Chemistry Section, from the
Michigan Department of Environmental Quality (MDEQ) or from other approved
sources. All samples must be frozen upon arrival at MDCH Bureau of
Laboratories. Acceptable samples include whole fish, skin-on edible fish fillets
and skin-off edible fish fillets.

EQUIPMENT AND MATERIALS

A. Equipment

1. Sartorius LP6200s Balance
2. Foil, aluminum, heavy duty
3. Bags, polyurethane, (6 x 15 inch)
4. Robot Coupe processor, model 2Y-1
5. Hammer, carpenter
6. Spatulas
7. Beaker, plastic, 1000 mL
8. Ties, twist
9. Tape labels
10.  Towels, roll and c-fold
11.  Gloves, N-Dex non-latex, exam
12.  Gloves, Fisher, disposable
13.  Gloves, dry ice handling (canvas, cotton, leather)
14.  Jars with lids, canning, quart, glass
B. Reagents
1. Acetone (Burdick and Jackson, Cat. No. 010-4)
2. Petroleum Ether (Burdick and Jackson Cat. No. 317-4)
3. Toluene (Burdick and Jackson Cat. No. 347-4 [used to rinse
glassware for dioxin and furan analysis])
4. Dry ice, pellets
5. Hexane (EMD Science, Cat. No. EM-HX0297-4)
C. Preparation
1. Glassware - All glassware is cleaned per method AC.74.01.
2. Organic Solvents - All organic solvents used in trace contaminant

analysis work are of the highest purity available. Whenever possible,
solvents certified for pesticide residue analysis are obtained. All
solvents are lot tested by analyzing a 500-fold concentration of all
new solvent lots by electron capture gas chromatography to show that
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no interfering peaks are present at a concentration greater than 20 pg
Heptachlor Epoxide.

D. Storage Requirements

Al biological tissue (fish) samples are stored at —20 °C in the walk-in freezer
located in room 202. Following homogenization, the samples are stored at —
20 °C in the upright freezer located in room 202 overnight prior to extraction.
The ground fish is saved until DEQ has accepted the results and gives us
approval to discard. The homogenized fish is store onsite for one year from
the end of the final analysis approval. The discard date for the homogenized
fish samples is usually in August.

CALIBRATION

Balance accuracy is verified weekly by weighing and recording the weight of a 2g, 10
g, 20 g and 150 g certified weight, AC.29.02.

PROCEDURE
A. Set-up for Homogenization

1. Record the homogenization date, on the Fish Batch Log Sheet.

2. Put on a clean pair of gloves and rinse all glassware, blender jars and
their lids, and spatulas three times with petroleum ether or hexane
before use and allow air-drying before use. If dioxin and furan
analysis is request follow the previous rinsing with three toluene
rinses.

3. Remove the fish samples that comprise the current analytical set from
the freezer

4. Weigh 100g of the fish sample and record weight of the sample on
the Fish Batch Log Sheet. This step should be preformed only if 100g
of sample has not been weighed out previously. Place a plastic
beaker with labeled plastic bag liner on to the scale and tare. Label
the plastic bag with the sample number. Note: For fish samples,
which require dioxin and furan analysis in addition to the standard
PBB, PCB, DDT, DDD, DDE,PBDE, chlorinated pesticides,
environmental and industrial compounds, weigh 200g of sample.

5. Place remaining sample back in walk-in freezer.
B. Homogenization Procedure
1. Put on a clean pair of disposable gloves. Puton a pair of temperature

resistant gloves. Place the processor bowl on top of the motor base
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with the handle just off center and to the left of the center of the
motor base and twist counterclockwise. This should lock the bowl
into place. Make sure that the bowl is level with the motor base.

Place the processor blade down onto the motor shaft and rotate until it
falls into place. The bottom blade should be located just off of the
bottom of the bowl when properly in place.

Place the weighed fish sample with an equivalent amount of dry ice
into the processor bowl

Place the lid on the bowl with front lip lock just off center and to the
left of the bar on the front side of the bowl and twist
counterclockwise. If the lid is not in the proper orientation the
processor will not turn on.

Make sure to hold onto the lid to ensure it does not come off while
homogenizing and the top hole of the lid will also have to be covered.
Press the green on button to start the processor.

When the mixture has been homogenized to a fine powder, pour
contents back into the labeled plastic bag. Scrape the sides of the
processor bow! with the spatula to retrieve all of the homogenate.
Twist tie the labeled bag loosely to allow for the sublimation of dry
ice and place sample back in freezer overnight prior to extraction.

Continue with the rest of the samples comprising the batch sets for
the week that have been homogenized so all samples for extraction
process have been pre-weighed and stored in the soft freezer ready for
use.

Cleanup Following Homogenization

1.

2.

3.

Wash all glassware, processor bowls lids and spatulas with soap and
warm water.

Rinse the inside of the processor bowl with acetone 2 to 3 times to get
rid of excess water. Ensure you do not get acetone on the plastic
components of the processor bowl.

Rinse the processor bowl with hexane 3 times and allow to air dry in
the hood

Place any unused dry ice in a clean chemical safety hood for sublimation. Unplug, clean and
disinfect processor.VII. REPORTING RESULTS

All sample weights are recorded on batch record work sheet and remains with the
Document Control Report for each analytical set.
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PROCEDURE NOTES

All deviations from this procedure will be noted on the Fish Batch Sheet. The Fish
Batch Sheet is reviewed and initialed by the Laboratory Technician or Laboratory
Scientist performing the procedure. The Fish Batch Sheet is then forwarded to the
supervisor for review and final approval.

REFERENCES

Benville, Jr., P.E. and R.C. Tindle. 19770. Dry ice homogenization procedure for
fish samples in pesticide residue analysis. J. Agr. Food Chem. 18: 948 - 949.

Smith, R.L. 1985. Guidance on Sampling Aquatic Organisms for tissue Analyses
during FY 1986. Environmental Services Division, Region 3, US Environmental
Protection Agency, Philadelphia, PA.

Stober, Q.J. 1991. Guidelines for Fish Sampling and Tissue Preparation for
Bioaccumulative Contaminants. Environmental Services Division, Region 4, US
Environmental Protection Agency, Athens, GA.

US Environmental Protection Agency. 1995. Guidance for Assessing Chemical

Contaminant Data for Use in Fish Advisories, Volume I, Fish Sampling and
Analysis, Second Edition. EPA 823-R-95-007, Office of Water.
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APPENDIX B

EMPLOYEE TRAINING CHECK LIST

Evaluator Name:

Instrument or Laboratory Procedure:

Training Evaluation:

Trainee has read and understands the laboratory Procedure
Direct Observation of Testing

1.

2
3
4,
5.
6
7
8

©

10.

Performance of Testing

1
2
3
4,
5.
6
7
8

9.
10.

Instrument/Equipment Set-Up, Maintenance, Operation

Standards, Controls, Specimens/Samples Properly Prepared

Safety Protocols and Procedures Followed Properly

Specimen/Sample Properly Tested

Protocols and Procedures Completed Correctly

Analytical Run Results Reviewed, Test Results Calculated and Reported
Worksheets, Intermediate Results Handled Properly

. Documentation of Specimen/Sample Handling and Processing, Instrument Reports

and Final Reports Completed and Filed Properly
Instrument Log Completed
Preventive Maintenance Recorded

Instrument/Equipment Set-Up, Maintenance, Operation

Standards, Controls, Specimens/Samples Properly Prepared

Safety Protocols and Procedures Followed Properly

Specimen/Sample Properly Tested

Protocols and Procedures Completed Correctly

Analytical Run Results Reviewed, Test Results Calculated and Reported
Worksheets, Intermediate Results Handled Properly

. Documentation of Specimen/Sample Handling and Processing, Instrument Reports

and Final Reports Completed and Filed Properly
Instrument Log Completed
Preventive Maintenance Recorded

Trainee has read and understands the laboratory procedure

Trainee:

Trainer:

Initials and Date Initials and Date

Trainee has observed the laboratory procedure being performed

Trainee:

Trainer:

Initials and Date Initials and Date

Trainee has successfully performed the laboratory procedure

Trainee:

Trainer:

Initials and Date Initials and Date
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Analytical Chemistry Section Quality Assurance and Quality Control for Balances

Proc. #AC29.04
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Principle

This procedure covers the weekly calibration checks of the Mettler and Sartorius balances
used for sample and standard weighing in the laboratory by the Analytical Chemistry
department. Balances are maintained at a measurement accuracy of 1% of Ohaus standard
weights (NIST certified).

Several different makes and models of balances are used to determine the weight of samples
and reagents. Since each balance may function differently, the laboratory worker conducting
the weekly balance calibration procedure should be familiar with the balance being tested. It
is suggested that testing staff refer to the individual manual for the make and model being
tested. Laboratory weights are checked weekly and documented for each balance to
determine its accuracy.

. Safety Precautions

The laboratory worker who conducts the balance calibration procedure should be aware that
surfaces and surrounding areas of the balances may be contaminated. Laboratory staff in the
Michigan Department of Community Health (MDCH) Bureau of Laboratories (BOL),
Analytical Chemistry Section should use universal precautions when working in areas that
may have been contaminated with or while handling any body fluid including blood or
urine. Gloves, a laboratory coat, and safety glasses must be worn. The Hepatitis B
vaccination series is recommended for all analysts working with human samples. All
affected work surfaces should be wiped down with a 10% bleach solution daily.

Laboratory safety considerations are outlined in the MDCH-BOL Health and Safety Manual,
specimen disposal guidelines are outlined in the MDCH-BOL Waste Handling and Disposal
Manual. Material Safety Data Sheets for reagents used in the Analytical Chemistry Section
are available in rooms 201, 202, 203 and 204.

I11.Equipment and Materials

A. Materials
1. KimWipes, 250 1 ply, (Kimberly Clark)
2. Ohaus Weight Set, NIST Certified, 0.5 g, 10 g, 20g
3. Ohaus Weight Set, NIST Certified, 150g, P/N 76159-00
4. Balance logbook

B. Equipment
1. Mettler Toledo Balance, Model Number AG204

1
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2. Sartorius Balance, Model Number LP6200S
3. Sartorius Balance, Model Number LP4200S
4. Mettler Toledo Balance Printer, Model Number LC-P45

IV. Measurement Accuracy (1%o)

Warning limits are set to 1/3 and action limits are set to 2/3 of the maximum error (1%)
for the test. The warning limits and action limits for the weights used are as follows:

Weight Used Warning Limit Interval Action Limit Interval
Reading < Reading > Reading < Reading >
059 0.4983 g 0.5017 g 0.4967 g 0.5033 g
109 9.9667 g 10.033 g 9.9333 ¢ 10.067 g
20 g 19.9333 ¢ 20.067 g 19.867 g 20.133 g
150 g 149.5¢g 150.5¢g 149.0 g 151.0¢9

V. Balance Calibration Check Procedure

A. Prior to use, verify that there is an annual calibration sticker present on the balance
and that it is current. The annual calibrations of balances are performed through
service contracts with a BOL approved vendor. If the annual calibration is out of
date, inform management.

B.  Verify that the balance is level on a stable surface, free from drafts, and clean of
debris and liquids. Clean the surface of the balance, as necessary, with a Kimwipe or
soft-bristled brush. In addition, ensure that air drafts, vibrations, and temperature
fluctuations have been minimized before weighing the precision weights as these
conditions can negatively affect accuracy.

C. Retrieve the NIST certified Ohaus weights used for weekly balance checks from
Room 202. The following weights should be used with each balance:

1. Mettler balances: 0.5 g and 10 g weights
2. Sartorius balances: 20 g and 150 g weights

NOTE: The weight sets owned by the Analytical Chemistry Section undergo annual
NIST certification through service contracts with a BOL approved vendor. If the
annual calibration sticker on each set is missing or the calibration date is overdue,
inform management.
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Turn on the balance and press the tare button. Wait until a stable zero point reading
is obtained. Re-press tare bar if necessary.

Place the appropriate low-end weight in the center area of the pan. Allow the reading
to stabilize. Record the date and weight on the weekly balance log sheet.

NOTE: Oils from the laboratory worker’s hands can adhere to the weights and affect
their accuracy. Avoid directly handling the NIST certified weights by using tweezers
to pick up the smaller weights; for larger weights, use the lint-free white glove
included with the set.

Compare the value with the established limits (see Section V). If the value is within
the acceptable limits, proceed to step G. If the value is not within the acceptable
limits, document the limit exceeded and proceed as follows:

1. Value exceeds the warning limits: Take the balance out of service for
calibration or repair. Do not return this balance to service until the readout is
within these limits. Data is not affected.

2. Value exceeds the action limits: Take the balance out of service until
calibration or repairs are performed. Do not return this balance to service
until acceptable values are attained. Notify the manager to determine if data
will be affected.

Repeat steps D-F with the second (high-end) weight.

Repeat steps D-G for each balance on a weekly basis.

V1. Results

All results from the weekly balance checks are documented in the balance logbook and include
the following: date, analyst’s initials, weight used, and actual weight recorded. Management
will review the weekly calibration results on a monthly basis.

VII.

Balance Certification

Balances and weights are certified annually through service contracts with a BOL approved
testing agency (Toby’s). Certification reports are provided after service and are maintained in
the balance logbook. In addition, balances and weights are labeled with a sticker indicating
the date and the technician’s initials upon completion of certification.
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Clinical Relevance and Test Principle

The “Healthy People 2010” focus area related to Environmental Health includes
Objective 8-25, “Reduce exposure of the population to pesticides, heavy metals, and
other toxic chemicals, as measured by blood and urine concentrations of the substances or
their metabolites.” This method has been developed to assist in addressing this objective
by determining levels present in consumable fish filets and whole fish for the Michigan
Fish advisory. Determining contaminant levels and establishing action levels (based on
mechanistic scientific research and documented health risks) will assist in establishing
risk due to regional contaminant levels for the Michigan population and allow for
communication with affected populations to lower exposure.

Perfluorinated compounds (PFCs) are halogenated alkyl chains with a hydrophobic
moiety, such as carboxylic or sulfonic acid. PFCs can repel both hydrophobic and
hydrophilic compounds, making them common ingredients in both industrial and
consumer products, including cleaning products, paper, paint, cosmetics, fire-retardants,
and anti-wetting and anti-staining agents used to treat carpet, upholstery, and clothing.
Bioaccumulation of these compounds is of serious concern as they are stable and do not
readily decompose. Measurable levels of two more common PFCs, perfluoro-n-
octanoate (PFOA) and perfluoro-1-octylsulfonate (PFOS, component of 3M
Scotchguard) have been detected in many different wildlife species, including fish. PFCs
are suspected to be carcinogenic and endocrine receptor disruptors.

This method will be used to assess levels of PFCs in fish from rivers and lakes in
Michigan as an estimate of water quality, and as a measure of risk to the fish eating
human population in the Great Lakes watershed area. Measurement of PFCs in fish is
carried out by a simple methanol extraction followed by analysis using high performance
liquid chromatography multiple reaction monitoring tandem mass spectrometry (HPLC-
MRM-MS/MS) using an AB SCIEX API 4000 MS/MS.

Safety Precautions

Use universal precautions when handling any biological samples, including animal
tissues and body fluids, including blood or urine. Gloves, laboratory coat, and safety
glasses must be worn. Disposable lab ware that contacts biological fluids and biological
tissue must be placed in a biohazard bag until sealed and autoclaved. All work surfaces
are wiped with 10% bleach solution daily.

The safety considerations and specimen disposal are outlined in MDCH-BOL Health and
Safety Manual, and the MDCH-BOL Waste Handling and Disposal Manual. Material
Safety Data Sheets (MSDS) for all reagents used in the Analytical Chemistry Section are
available in Rooms 202 and 203.

Caution:
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Special care should be exercised when handling, dispensing and disposing of organic
solvents. All of these solvents are flammable, present a potential inhalation hazard,
are easily absorbed through the skin, and may be carcinogenic. Always avoid skin
and eye contact and do not breathe the vapors from organic solvents. Wear solvent
resistant gloves, a lab coat and safety glasses. Always perform work in a chemical
safety hood. If organic solvents come in contact with any part of the body, quickly
wash with copious quantities of water for at least 15 minutes. Spills are to be
cleaned up immediately. Spill kits for organic solvents are located in Rooms 201,
202 and 203.

Specimen

A. Type of Specimen
Fish samples are submitted to the Michigan Department of Community Health
(MDCH), Bureau of Laboratories, Analytical Chemistry Section, from the Michigan
Department of Environmental Quality (MDEQ) or from other approved sources. All
samples must be frozen upon arrival at MDCH Bureau of Laboratories. Acceptable
samples include whole fish, skin-on edible fish fillets and skin-off edible fish fillets.

Biological samples are kept for a minimum of 1 year frozen at -20 °C (room 202)
before disposal. Each run of samples is sealed in a clear plastic bag and labeled with
the specimen type, appropriate color coded tape, and laboratory number sequences
contained within (AC.02).

A minimum of 10 g of homogenized fish tissue (prepared using AC.03) should be
collected and stored in clean screw cap jars. Samples should be labeled and stored in
the -20 + 5 °C freezer as soon as possible. All samples should be stored at -20 £ 5 °C
until analysis.

IV. Equipment and Materials

A. Equipment and Materials
1. Gloves, nitrile (VWR)
2. Kim Wipes, 1 ply (Kimberly Clark)
3. Towels, C-fold
4. Weigh boat (VWR, 25433-010)
5. Pipette, EDP-3, 10 — 200 pL (Rainin)
6. Pipette, EDP-3, 100 — 1000 pL (Rainin)
7. Tips, pipette, 200 pL (Rainin, RT-200)
8. Tips, pipette, 1000 pL (Rainin, RT-1000)
9. Pipette, Pasteur, disposable (VWR, 14672-380)
10. Bulbs, 2 mL (VWR, 56311-062)
11. Flask, Volumetric, 1000 mL
12. Flask, filter, 1000 mL, w/ 300 mL reservoir
13. Filter, nylon, 0.45um pore size (Whatman, 7404-004)
14. 1 L HPLC solvent reservoir bottles
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Conical vials, 15 mL, polypropylene with screw cap

Centrifuge (Sorvall, RC 3C Plus)

Amber silianized autosampler vials, red septa screw caps (VWR # 60030-994)
Filter, pre-column, (Upchurch A316)

LC Column, Ascentis® C8, 50 mm x 2.1 mm, 3 um (Supelco, 581400-U)

B. Reagents

ok wwdE

Methanol, HPLC grade (Burdick and Jackson, AH230-4)

Water, HPLC grade (Burdick and Jackson, AH365-4)

Ammonium acetate, ACS grade (EMD Chemical, AX1220-1)

Native PFC standards (Wellington, PFAC-MXB, FOSA-M)

Quality control PFC standards (Wellington, PFAC-MXA)

13C-labeled PFC internal standards (Wellington, MPFAC-MXA, MPFQS)

Note:

All organic solvents used in trace-level work are of the highest purity available.
Whenever possible, solvents certified for trace analysis are obtained.

C. Reagent Preparation

1.

2.

Preparation of 2 mM ammonium acetate in water (Mobile Phase A)

a. Weigh out 0.1542 g of ammonium acetate and transfer to a clean 1000 mL
volumetric flask.

b. Dilute to volume with HPLC grade water. Cap and invert several times to
mix thoroughly.

c. Degas and filter the 2 mM aqueous ammonium acetate the 1000 mL filter
flask with the 300 mL filter reservoir. Attach the flask to the vacuum line
then place the bottom of the filter on the flask. Using forceps, place a
nylon filter onto the bottom part of the filter reservoir. Place the top of the
reservoir on to the filter and attach the clamp to hold the reservoir
together. Turn on the vacuum and start filtering the solution.

d. After filtering, remove the filter assembly from the vacuum apparatus.
Pour a few milliliters of fresh 2 mM aqueous ammonium acetate into a
clean 1 L HPLC solvent reservoir bottle to rinse. Pour the rinsate into
waste. Pour the new mobile phase into the reservoir bottle.

e. Cap and label the bottle.

Preparation of methanol (Mobile Phase B)

a. Rinse a clean 1 L HPLC solvent reservoir bottle with a few milliliters of
methanol. Pour the rinsate into waste.

b. Add ~1 L of methanol to the bottle. Cap and label the bottle.

Instrumentation

The analysis of PFCs is performed using a Shimadzu Prominence HPLC System with a
50 mm x 2.1 mm, 3 um Supelco Ascentic® C8 RP column and an AB/Sciex API-4000
triple quadrupole tandem mass spectrometer.
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API 4000 Instrument A is validated for this method. The API 4000 is a high performance
triple quadrupole mass spectrometer system equipped with a patented “LINAC”
high-pressure collision cell and an atmospheric pressure ionization (API) source. The
API source can be operated either in the electrospray (ESI) or atmospheric pressure
chemical ionization (APCI) mode. For perfluorinated compounds, the API-4000 is
operated in negative ion mode using selected reaction monitoring.

Instrument parameters for the Shimadzu HPLC and AB/Sciex MS/MS systems for this
method are found in Appendix E and Appendix F.

Calibration and Verification

An acceptable calibration curve must be established and verified before any fish
specimens can be analyzed and reported. Calibration for the PFCs procedure is
performed using commercially available PFC standards from Wellington. The
calibration process involves analyzing seven calibration standards at seven different
concentrations, which can be found in Appendix C.

All calibration standards and quality control materials used in this procedure are prepared
in methanol. A calibration curve is generated by plotting the peak area ratio of the PFC
analyte to the internal standard on the y-axis and the ratio of the calibration standard
concentration to the internal standard concentration on the x-axis. The peak area ratio for
the PFC analyte is obtained by dividing the native PFC peak area count by the
isotopically-labeled PFC internal standard peak area count, using the appropriate masses
for the various PFCs. An acceptable calibration curve has been established and verified
when the following criteria has been demonstrated:

1. The coefficient of determination (R?) is greater than or equal to 0.9900.

Note: The Analyst software reports the correlation coefficient value, r, not
the coefficient of determination value, R%. Thus, the lowest r value to pass
the R? value requirement is 0.9950.

2. The quality control (QC) specimens are within the acceptable established range
of each individual control material, and the QC samples are quantitated using a
unique and acceptable calibration curve.

3. One calibration data point can be dropped to meet the R? > 0.9900 criteria
provided the following holds:

a. The standard dropped clearly deviates from the expected response ratio
relative to the other calibration standards.
b. The same standard cannot be dropped from 3 consecutive analytical sets.

Note: These criteria will require supervisory review before a decision is
made to either accept or reject the calibration curve.
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VII. Quality Control

A. Validation of the PFC Method
The PFC method has been validated according to an established validation protocol
mandated by Michigan Department of Community Health — Bureau of Laboratories,
QSE.11.01. Validation parameters for the current method are found in the bureau
office. A detailed copy of the validation workbook for the PFC method can be found
on file in Room 201.

1. Analytical Sensitivity — the method limits of detection (LOD) are determined
by calculating the standard deviation at each standard concentration following
repeated measurements of the low concentration standards in methanol fish
tissue extract. These standard deviations are then plotted versus concentration.
The intercept of the least squares fit of this line equals So, with 3S, being the
LOD.

2. Accuracy — the accuracy of this procedure was established by analyzing QC
materials at three different levels (low, medium, and high) more than 20 times.
Accuracy is defined as the proximity of method results to the expected value of
analyte and is evaluated in-house by determining the absolute error, E, (sample
mean minus the true value) and the relative error (sample mean minus the true
value over the true value multiplied by 100 yielding percent). Values for the
current lot of materials are described in the validation report found in the
manager’s office.

3. Precision — the method intra-day precision is determined by calculating the
average coefficient of variation (CV) of at least 20 repeated measurements of
spiked methanol fish tissue extraction samples over a period of four to six
weeks. Precision for the current validation is described in the validation report
found in the manager’s office.

B. Quality Control Material
The quality control material for the PFC procedure consists of a blank (QCB), and
low (QCL), medium (QCM), and high (QCH) levels of PFCs. The blank contains
only methanol, and the other three QCs are made in-house, using a lot different than
that of the calibrators. See Appendix C for a list of all compounds and their
concentrations.

Daily experimental checks are made on the stability of the analytical system. A
method equilibration sample (methanol + internal standards).

C. Performance Criteria for QC Materials
Each analytical batch includes three levels of quality control specimens (QCL,
QCM, and QCH) and a quality control blank (QCB). The QC values for each
analytical run are plotted on Levey-Jennings chart where control limits are set at plus
or minus two and three standard deviations of the established mean.

The Analytical Chemistry Section utilizes a multi-rule quality control process
(commonly referred to as “Westgard rules”) for interpreting quality control data.!
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This multi-rule QC process sets the control limits at + 3 SD (13s.rule) of the mean for
each quality control sample. Individual QC sample results greater than + 2 SD
(12s.rule ) of the established mean are used as a trigger for further inspection of the
QC data by two rules that are sensitive to random error (135 rule and Rys rule) and
two rules that are sensitive to systemic error (2,s rule and 10X rule). The
performance criteria for quality control materials are described below (these rules
assume standard curve parameters have been met):

1. Within each run if one control exceeds the mean + 3 S.D. the run is considered
out of control. This rule detects random error, and may also point to systematic
error.

2. When 2 sequential control values exceed the "same™ (mean + 2 S.D.) limit the run
is considered out of control.

3. When the difference in standard deviation between 2 sequential control values
exceeds 4 S.D. between runs they are considered out of control. This is the range
rule and detects random error.

4. When the last 9 replicates for the same control level are all on the same side of the
mean or the last 9 consecutive values, regardless of control level, are on the same
side of the mean the runs are considered out of control. This rule detects
systematic error and is applied both within and across control materials. This rule
may not require rejection of the run. Rather, it can be an indicator to perform
instrument maintenance or calibration.

Note:

If these quality control rules are met, and the QC Blank is less than the
detection limit, the analytical set is considered to be in control and acceptable.
The laboratory can then report any specimens within that analytical set.

D. Definition of an Analytical Set/Batch

An analytical set for the PFC method consists of 7 calibration standards, 7 analytical
quality control specimens, and up to 22 fish specimens. Matrix based quality control
specimens consist of a quality control blank (QCB), a low level quality control
(QCL, 0.3 ppb PFCs), a medium level quality control (QCM, 3.0 ppb PFCs), and a
high level control (QCH, 30 ppb PFCs). The remaining instrument QCs include a
reagent blank (methanol alone), internal standard check and process blank (methanol
taken through the sample extraction procedure). The calibration curve is valid for no
more than 24 hours.

Samples Analyzed in a Batch (N = 46):

Internal standard check (1)
Reagent (MeOH) blank (8)
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Calibration standards (7)
QCB (1)

QCL (2)

QCM (2)

QCH (2)

Process blank (1)

Fish samples (22)

Example of a Sample List for a Batch:

Sample Sample

1 | MeOH Blank 1 24 Fish 6

2 | MeOH Blank 2 25 Fish 7

3 S1 26 Fish 8

4 S2 27 Fish 9

5 S3 28 Fish 10

6 S4 29 SRM 1946

7 S5 30 | MeOH Blank 5
8 S6 31 QCH-2

9 S7 32 | MeOH Blank 6
10 QCB 33 Fish 11

11 QCL-1 34 Fish 12

12 QCM-1 35 Fish 13

13 QCH-1 36 Fish 14

14 | MeOH Blank 3 37 Fish 15
15 | Process Blank 38 Fish 16
16 | ISTD Check 39 Fish 17
17 | MeOH Blank 4 40 Fish 18

18 QCL-2 41 Fish 19

19 Fish 1 42 Fish 20

20 Fish 2 43 SRM 1947
21 Fish 3 44 QCM-2

22 Fish 4 45 | MeOH Blank 7
23 Fish 5 46 | MeOH Blank 8

VIII. Quality Assurance Practices

Quality assurance and quality control procedures are followed from the Analytical
Chemistry Section Quality Assurance Document AC.01 and the Bureau Quality Systems
Manual. Daily experimental checks are made on the stability and performance of the
analytical system. Matrix blanks free of the analytes of interest are added to each day’s
run sequence. At the beginning of each day an internal standard check sample (internal
standard diluted in methanol is prepared and run to check the LC-MS/MS system for
chromatographic performance, retention time reproducibility, instrumental sensitivity,
and system contamination.

All data entry errors are evaluated by the reviewer and corrected only after consultation
with the analyst and positive identification of the correct information.
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IX. Procedure

A. Preparation of Standards (for 2 batches)

1.

2.

10.

11.

Put on a lab coat, safety glasses, and a pair of nitrile gloves. Remove standards
(50 ppm FOSA-M and 2 ppm PFAC-MXB) from the walk-in refrigerator.
Label an amber silanized autosampler vial “2 ppm PFOSA” and pipet 40 uL of
50 ppm FOSA-M standard solution. Pipet 960 pL methanol, cap the vial, and
vortex to mix. Set the vial aside. Check the walk-in refrigerator, some may
already be made.

Label seven amber silanized autosampler vials “S1 — S7” and set aside. Use
the corresponding vial for the standard being made.

Pipet 275 pL of 2 ppm PFOSA and 275 pL of 2 ppm stock PFAC-MXB into
the vial labeled S7. Pipet 550 pL of methanol, cap, vortex, and set aside.

Pipet 350 puL of S7 into the vial labeled S6, add 350 pL of methanol, cap,
vortex, and set aside.

Pipet 70 pL of S7 into the vial labeled S5, add 630 pL of methanol, cap,
vortex, and set aside.

Pipet 70 pL of S6 into the vial labeled S4, add 630 pL of methanol, cap,
vortex, and set aside.

Pipet 70 pL of S5 into the vial labeled S3, add 630 pL of methanol, cap,
vortex, and set aside.

Pipet 70 pL of S4 into the vial labeled S2, add 630 pL of methanol, cap,
vortex, and set aside.

Pipet 70 pL of S3 into the vial labeled S1, add 630 pL of methanol, cap,
vortex, and set aside.

Refrigerate standards until use. After use, store remainder of standards in the
walk-in refrigerator. Be sure to date and initial vials.

B. Preparation of Internal Standard (for 1 batch)

1.

2.

3.

Put on a lab coat, safety glasses, and a pair of nitrile gloves. Remove internal
standard (2 ppm MPFAC-MXA) from the walk-in refrigerator.

Label a 4 mL amber silanized vial “PFC ISTD” and pipet 180 puL of 2 ppm
MPFAC-MXA solution. Pipet 2220 pL of methanol, cap the vial, and vortex
to mix.

Refrigerate the internal standard solution at 5 °C + 4 °C until use.

C. Preparation of Internal Standard for PFOS Dilution (for 50 batches)

1.

2.

3.

Put on a lab coat, safety glasses, and a pair of nitrile gloves. Remove internal
standard (50 ppm MPFOS) from the walk-in refrigerator.

Label a 4 mL amber silanized vial “660 ppb MPFOS” and pipet 33 pL of 50
ppm MPFOS solution. Pipet 2.467 mL of methanol, cap the vial, and vortex to
mix.

Refrigerate the internal standard solution at 5 °C + 4 °C until use.

D. Preparation of Quality Controls (for 2 batches)
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Put on a lab coat, safety glasses, and a pair of nitrile gloves. Remove standard
solution (5 ppm PFAC-MXA) from the walk-in refrigerator.

Label four amber silanized autosampler vials “QCH, QCM, QCL, and QCB”
and set aside. Use the corresponding vial for the QC being made.

Pipet 90 pL of 5 ppm PFAC-MXA standard solution into the vial labeled
QCH. Pipet 1410 pL of methanol, cap the vial, and vortex to mix. Set vial
aside.

Pipet 150 puL of QCH into the vial labeled QCM, add 1350 uL of methanol,
cap, vortex, and set aside.

Pipet 150 pL of QCM into the vial labeled QCL, add 1350 pL of methanol,
cap, vortex, and set aside.

Pipet 1000 pL of methanol into the vial labeled QCB.

Refrigerate the QCs at 5 °C + 4 °C until use.

E. Preparation of Fish Tissue Samples

1.

Label 15 mL polypropylene conical centrifuge tubes, one for each sample, with
the MDCH — Labworks # from the batch sheet. In addition, label one tube
“Process Blank™ and one tube “ISTD Check”. Set the last two tubes aside, as
they will not receive fish tissue.

Fill a clean 100 mL beaker with Burdick & Jackson HPLC grade methanol (do
not use methanol from the squirt bottle). Methanol rinse 23 spatulas and dry
with a KimWipe™.

For the 20 fish samples and the 2 SRM samples, weigh out 0.5000 g + 0.0100 g
(0.4900 — 0.5100 g) of homogenized fish tissue into the appropriate tube. Cap
and set aside. Be sure to use a clean spatula for each sample.

For the standards and QCs, weigh out 0.5000 g + 0.0100 g (0.4900 — 0.5100 g)
of homogenized ocean perch tissue into each corresponding tube. The same
spatula can be used for all samples. Cap the tubes and set aside.

Place all the tubes containing fish into the walk-in freezer and allow to freeze
overnight.

F. Extraction of Fish Tissue

1.

2.

ok

~

Remove the tubes from the freezer and allow to thaw at room temperature for
30 minutes.

Spike MDCH fish samples (Fish 1 — Fish 20), and SRM 1946 and 1947 with
250 pL of methanol. Cap the tubes and set aside.

Spike the standard and QC tubes with 250 uL of the appropriate stock solution
(S1-S7, QCB, QCL, QCM, or QCH). Cap the tubes and set aside.

To the tube labeled “Process Blank™ add 300 pL of methanol.

To the tube labeled “ISTD Check” add 250 pL of methanol.

To all tubes add 50 pL of internal standard EXCEPT the tube labeled “Process
Blank”.

Cap all tubes and let equilibrate for 30 minutes.

Add 2.2 mL (1.1 mL x 2) of methanol to all tubes. Cap and vortex for 30
seconds. If fish tissue homogenate is not settled at the bottom, shake tube to
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incorporate in the methanol before vortexing. Set aside and let extract at room
temperature for 30 minutes.

To aid with protein precipitation, place the samples in the -20 °C freezer
(Freezer B) in room 203 for 60 minutes.

Remove the samples from the freezer and centrifuge them at -5 °C and 3000
rpm for 22 minutes. (The centrifuge should be powered on and setting
adjusted when the samples go into the freezer. Powering the unit off and back
on right before adding centrifuge tubes will adjust the temperature read back.)
Label amber autosampler vials, one for each sample. Label one additional vial
“MeOH”. Repeat this to create two, identical sets of labeled vials.

Remove the samples from the centrifuge and pipet 500 pL of each sample to
the corresponding vial. Add 1 mL of methanol to the vial labeled “MeOH”.
Cap all vials and place in a sample rack. Refrigerate samples until analysis.
Using the second set of labeled autosampler vials, pipet 1 mL of each sample
into the corresponding vial. Add 1 mL of methanol to the vial labeled
“MeOH”. Cap all vials and place in a sample storage box with a lid. Store at 5
°Ct4°C.

Dispose of the remaining sample and tubes in the hazardous waste container.

G. 100x Dilution for PFOS Analysis of Fish Tissue

1.

2.

9.

Remove the autosampler vials and the 660 ppb MPFOS internal standard from
refrigerator storage (5 °C + 4 °C).

Label 2 sets of autosampler vials corresponding to each sample being prepared.
Label one set for dilution 1 and one set for dilution 2. For example, for fish
sample F12-0123, label the vials “F12-0123-D1” and “F12-0123-D2”.

To the first set of labeled vials, pipet 100 pL of sample, 45 pL of 660 ppb M-
PFOS internal standard, and 855 pL of methanol. Cap the vial and vortex.

To the second set of vials, pipet 100 puL of the diluted sample (from the
previous step) and 900 pL of methanol. Cap the vial and vortex.

Label autosampler vials corresponding to the calibrators (S1-S7), quality
controls (QCB, QCL-1, QCL-2, QCM-1, QCM-2, QCH-1, QCH-2), Process
Blank, ISTD Check, and MeOH Blank.

Aliquot 300 pL of each stored sample to the corresponding vial and cap.

Place the stored samples back in refrigerator storage (5 °C + 4 °C). Also store
the dilution 1 vials in the refrigerator.

Dilution 2 vials along with the calibrators, quality controls, internal standard
check and process and methanol blanks should be submitted for LC-MS/MS
analysis, or stored in the refrigerator (5 °C = 4 °C) until analysis can be
performed.

Dispose of any remaining waste and tubes in the hazardous waste container.

H. Analytical System Startup

1.

Select the “PFC” project folder from the dropdown menu in the middle of the
toolbar. In the left-hand pane double-click on “Hardware Configuration”. The
Hardware Configuration Editor window will appear.
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Hardware Configuration Editor @

Iiudwun: Profiles:

RN I az: Spac + Shimadau with Valve: Mew Profie...
+ &) MassSpecOnly
View Profie..
Deactivate Profile

Available Devices.. |

Claze

Help

If this profile is not already activated, deactivate current profile, highlight
“Mass Spec + Shimadzu with Valves” and click on “Activate Profile” button.
A green check mark should appear in front of the “Mass Spec + Shimadzu with
Valves” profile and you should hear a long beep from the HPLC controller
module.

Click on “Close” button of “Hardware Configuration Editor” window. Check
the HPLC module status lights to verify that the pump, auto sampler and
column heater units are all functioning properly (all status lights should be off;
if any lights are yellow, that module is not communicating with the data
system, otherwise repeat hardware configuration routine).

In the lower right hand corner of the Analyst work page there are two icons -
one for the HPLC system (with four tabs) and one for the mass spectrometer).
If the icons are yellow they are in standby mode. If either of the icons are red
then that module has some problem (most likely a communications problem).
Problems must be corrected before proceeding further.

. Building Acquisition Batch

1.

2.

In left-hand pane of Analyst window, under “Acquire” function, single click on
to highlight “Build Acquisition Batch”.

Go to “File”, then to “Open” and select “PFCs Template.dab”. Click “OK”.
This will bring up the batch template for PFCs. Go to “File”, then to “Save
As” and save the database as “MIxx/xx/xxxx_yy” where xx/xx/xxxx = the date
from the batch sheet and yy = the batch ID. DO NOT MODIFY THE
TEMPLATE! Below is an example.
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Sample | Locations | Quantitation | Submit |

Select Method for Sample Set
Quaptitation

et [SETT ~l |PFCs ~|  Quick Quant

Ad Hemove Set Acgisition |
I™ Use as Templaste  [PFCs_Dual Column v Methed Eaul
MJ _J [~ Use Muliple Methods

Batch Script | Select Sciipt
Sample Name | Rack Code |Rack | Plate Code |Plate |Vial |  DataFile | Inj.Volume () | i |
1 MeOH Blank 1 |1.5mL Cooled 1 1.5mL Cooled 1 1 MI0S0272012_10A |10.000 PFCs, Ascentis C8 50x21, 3u (129480-03), 0812872012, EKMMCS
2 MeOH Blank 2 |1.5mL Cooled 1 1.5mL Cooled 1 1 |MIOS0272012_10A Ho 000 [PFCs, Ascentis C8 50x2.1, 3u (129480-03), 08/28/2012, EKMMCS
3 S1(005ppb) |15miCooed 1 15mLCooled 1 |2 |MIOS0272012_10A 10000 PFCs, Ascentis C8 50521, 3u (129480.03), 0812372012, EKMMCS
4 S2(025ppb) |1.5mL Cooled 1 1.5mL Cooled 1 3 |MI0S0272012_10A |10.000 [PFCs, Ascentls C8 50x2.1, 3u (129480-03), 08/29/2012, EKMMCS
s S3(05ppk)  |15mLCooled 1 15mLCooled 1 |4 |MIOB0272012_10A (10000 PFCs, Ascentis C8 50x2.1, 3u (129490.03), 08/2872012, EKMMCS
6 S4(25ppk)  |15miCookd 1 15mLCooled 1 |5  |MIOS0272012_10A 510 000 [PFCs, Ascentis C8 50x2.1, 3u (129480-03), 08/2872012, EKMMCS
7 S5(5ppb)  |1.5mLCooled 1 15mLCooled 1 6 | MI0S0272012_10A |10.000 [PFCs, Ascentis C8 50x2.1, 3u (129480.03), 08/29/2012, EKMMCS
8 S6(25ppb)  15mLCoold 1 15mLCooled 1 |7 |MIOS0272012_10A ‘10900 [PFCs, Ascentis C8 50x2.1, 3u (129480-03), 08/2972012, EKMMCS
9 S7(50ppb)  |15miCooled 1 15mLCooled 1 |8 |MIOS0272012_10A |10.000 PFCs, Ascentis C8 50x2.1, 3u (129480-03), 08/29/72012, EKMMCS
10 |oce 15miCooled 1 15mLCooled 1 |8  |MIOS0272012_10A |10.000 PFCe, Ascentis CB 50x2 1, 3u (123480.03), D8/2372012, EKMIMCS
11 |QCL-1 (03ppb) |15mLCooled 1 15mLCooled 1 10 |MIOS0272012_10A |10.000 [PFCs, Ascentis C8 50x2.1, 3u (129480-03), 08/29/2012, EKMMCS
12 |QCM- (3ppb) |1.5mLCooled 1 15mLCooled 1 |11 | MIOS0272012_10A |10.000 [PFCs, Ascentis C8 50x2.1, 3u (129490.03), 08/29/2012, EKMMCS
13 |QCH-1 (30 ppb) [1.5mL Cooled 1 1.5mL Cooled 1 12 |MI080272012_10A |10.000 PFCs, Ascentis C8 50521, 3u (129480.03), 0812872012, EKMMCS
14 |MeOHBlank3 |1.5m_Cooled 1  15mLCooled 1 |1  |MI0S0272012_10A |10.000 PFCs, Ascentis C8 50x2.1, 3u (129480-03), 08/23/2012, EKMMCS
15 |ProcessBlank |1.5mLCooled 1 15mLCooled 1 |13 iMIDSO2720|2_1DA [10.000 iPFCs, Ascentis C8 50x2.1, 3u (129490-03), 0872872012, EKMMCS
16 |ISTOCheck  |15mLCooled 1 15mLCooled 1 |14 | MIOS0272012_10A |10.000 [PFCs, Ascentls C8 50x2.1, 3u (129480-03), 081282012, EKMMCS
17 |MeOHBlank4 |1.5mLCooled 1  1.5mL Cooled 1 1 |MI0S0272012_10A |10.000 PFCs, Ascentis C8 50x2.1, 3u (129480-03), 08/2372012, EKMMCS
18 |GCL-2(03ppb) [15mLCooled 1 15mLCooled 1 15 |MID30272012_10A |10.000 [PFCs, Ascentis C8 50x2.1, 3u (129480-03), 08/29/2012, EKMMCS
19 |Fish1 [15mLCooled 1 15mLCocled 1 16 |MIOS0272012_10A |10.000 PFCs, Ascentis C8 50x2.1, 3u (129480-03), 08/23/2012, EKMMCS
20 |Fish2 [1.5mL Cocled 1 1.5mL Cooled 1 17 |MI080272012_10A | PFCs, Ascentis C8 50x2.1, 3u (129490-03), 08/2972012, EKMMCS
21 Fish 3 [1.5mL Cooled 1 15mLCooled 1 |18 |MIOS0272012_10A | [PFCs, Ascentls C8 50x2.1, 3u (129480-03), 08/29/2012, EKMMCS
22 |Fish4 15m. Cooled 1 1.5mL Cooled 1 19 |MI0S0272012_10A | PFCs, Ascentis C8 50x2.1, 3u (129480-03), 08/2372012, EKMMCS
23 | 1 15mL Cooled 1 20 |MI0S0272012_10A | [PFCs, Ascentis C8 50x21, 3u (129480-03), 08/29/2012, EKMMCS
24 1 1.5mL Cooled 1 21 |MI0S0272012_10A | |PFCs, Ascentis C8 50x2.1, 3u (129480-03), 08/29/2012, EKMMCS
25 1 15ml Cooled 1 2 |MI0B0272012_10A | PFCs, Ascentis C8 50x2.1, 3u (129480.03), 08/23/2012, EKMMCS
% 1 15mLCooled 1 |23 | MI0S0272012_10A | [PFCs, Ascentls C8 50x2.1, 3u (129480-03), 0812872012, EKMMCS
2 1 1.5mL Cooled 1 24 |MIDB0272012_10A | PFCs, Ascentis C8 50x2.1, 3u (129490-03), 08/2372012, EKMMCS
2 1 15mL Cooled 1 25 |MI0S0272012_10A | [PFCs, Ascentis C8 50x21, 3u (129480-03), 08/29/2012, EKMMCS
23 1 15miCooled 1 |26 |MIOS0272012_10A | PFCs, Ascentis CB 50x2.1, 3u (129480-03), 08/2872012, EKMMCS
30 1 15mLcooled 1 1 |MIOS0272012_10A | PFCs, Ascertis C8 50x2.1, 3u (129480.03), 0812972012, EKMMCS
31 1 15mLCooled 1 |27 |MIO80272012_10A |10.0 'PFCs, Ascentis C8 50x2 1, 3u (129480-03), 08/2972012, EKMMCS
2 1 1.5mL Cooled 1 1 |M080272012_10A | PFCs, Ascentis CB 50x2.1, 3u (123430-03), 0812812012, EKMMCS
33 1 15mLCooled 1 |28 |MIOS0272012_10A | |PFCs, Ascentis C8 50x2.1, 3u (129480-03), 08/2972012, EKMMCS
34 1 1.5mL Cooled 1 23 |MI0S0272012_10A | PFCs, Ascentis CB 50x2.1, 3u (129480-03), 08/2372012, EKMMCS
35 1 15ml Cooled 1 30 |MIDS0272012_10A PFCs, Ascentis C8 50521, 3u (129480.03), 08/28/2012, EKMMCS
3 Flsh 14 :s sm Cooicd | iénii. Cooned'"{ i3 :moeoéndiz 10A' ‘ ~PFCs, 'Ascemns C850:21,3u a msuhéj"oamlzmz EKMIMCS

3. Under the “Sample” tab within the “Select Method for Sample Set” box, the
following should be:
a. Set: Setl
b. Quantitation: PFCs
c. Acquisition: PFCs_Dual_Column
4. The sample list is already set up for the calibration run. The only variables that
need to be changed are the “Data File” and “Comments” columns.
5. Use the same “Data File” name for each entry in the sample batch acquisition
list for that run.
6. The parameters under “Location” tab are already preset. They should appear
as follows:
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Sample Locations 'Quant'lalitmi Submit |

Autosanple.  [Shmada5IL_20AC ~ Set
£38 X

@
O
O

® 000006 00
00000 00
® 00000 00
® 006 0606 06 0 00
00 0 8 0 O O L) O
O 00 0 0 0 0 0 O
OO0 a0 00C00

7. The “Quantitation” tab table should have the same concentrations as found in

Appendix D.

Load the vials into the rack.

Swirl HPLC solvent reservoir bottle A (2 mM agueous ammonium acetate) to

ensure a complete and uniform mixture. Make sure that there is enough

volume to complete the run.

10. Click on the “Submit” tab. “Submit” tab window should be as pictured below.
Click on the “Submit” button to submit the entire batch to the acquisition
queue.

© ®
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Batch Owner name

IAdminishalov

Submit Status
Acquired samples will be appended to the existing DataFile(s): MIOB0272012_104

Multiple samples and only one Data file <MI0B0272012_1045!
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Sample Name| Rack Position| Plate Position| Vial Position| Acquisition Method| Quantitation|  Data File

| Set Hame | Submit Status|

MeOH Blank 1
MeOH Blank 2
S1(0.05 ppb)
S2(0.25 ppb)
53 (0.5 ppb)
S4 (2.5 ppb)
S5 (5 ppb)
S5 (25 pro)
S7 (50 ppo)

g g ey purg g pury pucy gy pury g pary

acB
QCL-1 (03
QCM-1 (3 ppb) 1
QCH-1 (30 ppb) 1
MeOH Blank 3 1
Process Blank 1
ISTO Check 1
MeOH Blank 4
QCL-2(03

1

1

Fish 1 1
Fish 2 1
Fish 3 1
Fish 4 1
Fish 5 1
Fish 6 1
Fish 7 1
Fish 6 1
Fish 9 1
Fish 10 1
1

2 2 1 624 F E Fd £ 54 P24 B 5 (6 6 B £ e F3 B4 15

SRM1946
MeOH Blank 5 1
QCH-2 (30 ppb) 1
MeOH Blank 6 1
Fish 11 1
Fish 12
Fish 13
Fish 14
Fish 15
Fish 16
Fish 17

Cimke 40

Fry gy pery prg ey pury gy

g 5 Py P oy oy g g parg pary g g g pary g g pury g g gy gug g pary g gy g g pury purg gy g g gy g gy g ey e

1

@~ s W=

R B8R TNTRR

‘FFCs_DuaI_Coumn

PFCs_Dual_Column

PFCs_Dual_Caolumn

PFCs_Dual_Column

|PFCs_Dual_Column

|PFCs_Dual_Column
PFCs_Dual_Column

PFCs_Dual_Column

|PFCs_Dual_Column

PFCs_Dual_Column

PFCs_Dual_Column

‘PFCs_DuaI Column

PFCs_Dual_Column

PFCs_Dual_Column

PFCs_Dual_Column

‘PFCs‘DuaI Column

PFCs_Dual_Caolumn

|PFCs_Dual_Column

PFCs_Dual_Column

PFCs_Dual_Column

PFCs_Dual_Column

‘PFCs_DuaI Column

PFCs_Dual_Column

|PFCs_Dual_Column

PFCs_Dual_Column

PFCs_Dual_Column

‘PFCs_DuaI Column

PFCs_Dual_Column

|PFCs_Dual_Column

PFCs_Dual_Column

PFCs_Dual_Column
PFCs_Dual_Column

|PFCs_Dual_Column

PFCs_Dual_Column
PFCs_Dual_Column
PFCs_Dual_Column

»PFCs_DuaI_Coumn
|PFCs_Dual_Cohumn

PFCs_Dual_Column

[T S —"

PFCs
PFCs
PFCs

PFCs

PFCs
PFCs
PFCs
PFCs
PFCs
PFCs
PFCs
PFCs
PFCs
PFCs
PFCs
PFCs
PFCs
PFCs
PFCs
PFCs
PFCs
PFCs
PFCs
PFCs
PFCs
PFCs
PFCs
PFCs
PFCs
PFCs

PFCs

PFCs
PFCs
PFCs
PFCs

PFCs

PFCs
PFCs
PFCs

ncea

MIDB0272012_10A
MIOB0272012_10A
MIOB0272012_104
M0B0272012_104
MI0B0272012_10A
MI0B0272012_10A
MIO80272012_10A
MI0B0272012_10A
MIOBO272012_104
MI0BO272012_10A
MI0B0272012_10A
MI0B0272012_10A
MIOBO272012_104
MIOBO272012_104
MIOBO272012_10A
MIOB0272012_10A
M0B0272012_10A
MI0B0272012_10A
'MIB0272012_10A
MIOBO272012_104
MIOB0272012_10A
M0B0272012_10A
MI0BO272012_104
MI0B0272012_104
MIOBO272012_104
MI0B0272012_10A
M0B0272012_10A
MI0B0272012_10A
MI0B0272012_10A
MIOBO272012_104
MI0B0272012_10A
M0B0272012_10A
MI0B0272012_10A
MI0B0272012_10A
MIOBO272012_104
MOBO272012_104
M0B0272012_10A
MI0B0272012_10A
MI0B0272012_10A

AANOANTANA A 400

SET
SETH
SET
'SEM
SET
SET
SETH
SETY
ISET
SET
SET
SETH
SETY
'SET
SET
SET
SETH
'SETY

HEREEEEREHEEEE
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11.

12.

13.

14.

Reduce the size of the “Submit” page and click on the “Queue” icon on the
tool bar to bring up the batch list.
Examine the tool bar to be sure that the “Tune” button in this toolbar is not
engaged. The instrument will not run an analytical sequence if this button is

depressed.

Toolbar (buttons) as follows:

[l @8 UL #& By X w

T %

Queue

Start

AN\

Equilibrate Standby Run  Tune

Click on “Equilibrate” button in toolbar. This will bring up a window entitled
“Equilibrate”. Be sure that that “PFCs_Dual_Column.dam” is selected in the

“Acquisition Method” slot.

Click “OK” button. The mass spectrometer and HPLC systems will now come

up to operational mode after a short time for equilibration.
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instrument status indicators will turn “green” when the system is ready to go.
Let the instrument equilibrate for = 15 minutes prior to starting.

Click on “Start Sample” button in toolbar to initiate the batch acquisition. See
screen capture above for the start button.

Post Run Processing and Printing of Data Using Quantitation Wizard

NOTE:

The quantitation method has already been developed. If the quantitation
method “PFCs.qmf” is not already present in Analyst, seek help.

1.

Double-click on “Quantitation Wizard” in the left Analyst pane. The “Create
Quantitation Set, Select Samples” window will appear (see below).

L Quanbtste
Build Quantitation Methad
% Duantbbation Wizard
Review Results Table

Create Quantitation Set - Select Samples

Select the daka file and the desiied sample(z) o add to the new quantitation =t Irtegration Akgorithm: Analpst Clazsic

Awvalable Data Fies: Ayailsble Samples: Selected Samples:

ﬂ] MIDE2E201 2_Cwilé - Mlgggggg\:ﬂ.ﬂ..ﬁ;{jﬁ:—? pr] A

. il T2 1AM lank, 1

=l mﬁﬁ;g} g "5'" " MIDE0282012_114:MeOH Blank 2

] _2wilf MIDB0282012_114:51 [0.05 ppb)

| MIDE0232012_08.wilf MIDB0282012_114:52 [0.Z5 ppb]

o] MIS0232012_09 wift = MIS0282012_ 11453 (0.5 ppbl

5 M o o

| MIOB0282012_11A wi <= | | MIDB0282012_114:56 (25 ppbl

i!.l MAIDEB0E200 2 v MIDB0282012_114:57 (50 ppbl

I FFC and PFS MAM Opt data (050 MIDB0Z82012_11A:QCE

I PFC Opt [05-03-2012) m:gg%g%%‘“ig%h“ﬁ DE?]
= 3 2 " 8 PR

[ FF5& and 1STD MAM Opt Data 05, M o A e
< ¥ ¢ ¥ € »

Add Al Files Add All Remove Al

| New> | | Cancel | Hep |

2.

3.

4.

Find the appropriate data file and highlight. Highlighting the folder will add
the samples into the “Available Samples” column.

In the “Available Samples” column, highlight the injected samples from the
last methanol blank injected through the end of the list. Click on the right
arrow button (=>) to move the highlighted samples to the “Selected Samples”
column.

Click on the “Next >” button at the bottom of the window.
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5. The window “Create Quantitation Set — Select Settings & Query” appears. To
the right of “Settings to Use:” choose “StarLIMS full+ Date&Time”. Click
“Next > after making the correct selection.

Create Quantitation Set - Select Settings & Query

Please select the settings for the rew results table and the default query [iF ary) Integratan Algaithre Analyst Classic

TN W R S tarl IMS full + D atelTime

Default Query

& None

" Select Exigting:
1 uey; | ﬂ [ Exscute Quesy as Standard Queny

" Cresle Mew Standaid Quesy

Hame: |

< Back | New > | | Ccancel | Hep |

6. The “Create Quantitation Set - Select Method” window should appear and
“Choose Existing Method” should be checked. The quantitation method is
PFCs.gmf (see below). If this method does not appear, click on the down
arrow and select the method from the drop-down menu. Then click “Finish”.

Create Quantitation Set - Select Method

Specily which method wil be used for this quantitation set, of creste Interation Algorithme Analyst Classc
anew method now,

(% Choose Existing Method

Methoct R - |

™ Create Mew Method
Method Mame: |

(™ Create "Automatic” Method [to tabulate area for each available ion)

< Back | | Fish | Cancel | Hep |

7. The quantitative data will be displayed in the Results table. Review each
analyte by selecting “Analyte” and then choosing either of the target analytes
or their confirmatory ions.
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8. Review the integration of each standard, QC, and unknown in the analysis
sequence.

9. Check the statistics for the analytical run for the standard and QC samples
based on the assigned value, not the validate value.

Analyte Layout PFOA_O
EHE B E = B Pt
Sort; Unsorted
Analyte »
Sample Name Sample ID Sample Type File Name ':::L’::“t:lg A::il:‘h: ::;:)k Con::er;t}??t‘inn Standsa:::“guery 1S I::::ngea
1 |S7 (50 ppb) Standard MIDBO262012_11A 7 G3e+006 4 30e+005 500 A 2 47e+005
2 |MeOH Blank 1 Unknown MIDB02E2012_11A B.58e+003 3 .58e+002 A A 0.00e-+000
3 |MeOH Blank 2 Unknown MIDA02E2012_11A  4.61e+003 40204002 /A NIA 0.00e+000
4 |S1@005pph) Standard MIDBOZE2012_11A 1.51e+004 1214003 0.0500 /A 2 G3e-4005
5 |52 {025 pph) Standard MIDB0282012_11A 3 10e+004 31304003 0.250 /A 2 38e+005
6 |53 05pph) Standard MIDBO262012_11A 5 70e+004 £ E3e+003 0.500 /A 2 65005
7 S4 (2.5 pph) Standard MIDBO282012_114A 257e+005 2. 75e+004 250 {7 2 88e+105
8 S5 (5 ppb) Standard MIDS0282012_11A  4.53e+005 4 B8e+004 500 LA 2.71e+005
9 |56 (25 ppb) Ful 0B0262012_11A  2.16e+006 2 30e+005 250 A 24264005
10 |S7 (50 ppb) Summary Y WINAMZAZ11? 114 4.14e+006 4 448+005 500 A 26364005
11 |ace FFRA Qa1 24e+004 8.35e+002 /A NIA 3.12e+005
12 |QCL-1 03 pph) Analyte Group MoOPREAC T T4 ame+004 3 B5e+003 0.300 /A 3164005
13 |QCM-1 3 ppb) sample Type Yoo A 3 11e4005 3.28e+4004 30 /A 2.97e+005
14 |QCH- (30 ppb) Add Formula Colurn pr_a A 24524005 2 52e4005 300 /A 2 4764005
15 |MeOH Blank 3 Toble Settiogs v proac A 12924004 £ ole+002 NIA /A 0.00e-+4000
16 |Process Blank Quary b OPFNA_D A 5.43e+003 3.64e+002 YA A 0.00e+000
17 |ISTD Check Sort b RFNA_C A 0.00=+000 0.00e+000 [AA MAA 2 22e+005
18 MeOH Blank 4 Metric Plok v PFDA_O A B.55e+003 4 F9e+002 MAA, MAA 0.00e-+00
19 |QCL2 (0.3 pph) Delete Pane PFDA_C A 4Dde+004 3 .50e+003 0.300 /A 25164005
20 |F11-0543 PRRAQ A 5.19e+003 5.17e+002 A, A 3.03e-+005
21 |F11.0544 PRIAAC a1 27e+004 1.05e+003 /A NIA 271e+005
22 |F11-0545 A Custom Colunn PRDOAD  lu 118e4004  O03es002  NA NIA 30164005
Deldete Custom Column PFDof_C

23 |F11-0548 TS e A1 11ee008 8 7604002 /A /A 2 9Be4005
24 |F11-0547 Unknown PFTrAC A 1 BOe+004 1 254003 N/A /A 2 7964005
25  |F11-0548 Unknown PFTeA_Q A |2.33e-+004 1.34e+003 A ) 2.98e+005
26 |F11-0545 Unknowmn FFTed_C A 9.06e+003 6. 21e+002 {7 {7 3 35e+105
27 |F11-0550 Unknown PFH<DA_Q A1 BEe+004 £ 4424002 [AA A 3.18e+005
28 |F11-0851 Unknown PFRDAC Ta 1 01e+004 B8 .62e+002 /A, NIA, 3.03e+005
25 |F11-0852 Unknown E;£:_S A |5.23e+004 4 76e+003 A A 2 BGe+005
30 |SRM1946 Unknown s A 1.10e+004 5 42e+002 /A /A 2 G0e-+005
31 |MeOH Blank 5 Unknown PFES.C A 0.00e-+000 0.00e+000 A A 0.00e+000
32 |QCH-2 (30 pph) Quality Control | peys o A 2434006 2 2504005 300 /A 2 Sde+05
33 |MeOH Blank & Unknown PFHS.C A 032e+003 3 4404002 /A /A 01.00e-+4000
34 |ocL3 Quality Contral | PFOS_Q A 40584004 3 2404003 0.300 /A 2 49e4005
35 |QCM-3 Quality Control PFO5_C A 3114005 2.85e+004 300 A 3.04e+005
36 |QOCH-3 Quality Contral FFDS_ 2 A2 70e+006 2 5404005 300 MIA 2 56e+105
a7 loci-a Quality Cantrnl PFDS_C A 4 1384014 3 7384113 I A 2 73rHINA v
< PFOSA_Q 5

10. After reviewing each analyte for appropriate peak detection, review the
calibration curves prior to analyzing integration for each analyte by clicking on
the “Calibration Pane” icon on the toolbar.

720 T SFTRE S

Calibration Pane (Full Screen)

a. Zoom in on the low end of the curve by clicking and expanding the X- and
Y-axes separately since it is difficult to review the data points for the low
concentration calibration standards at the default scaling.

b. If a point needs to be excluded from the calibration curve, click on the
point and then right-click and highlight “Exclude.” Also, exclude the
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confirmation peak as well, go up to the analyte line in the graph window
and click the down arrow and change the to the confirmatory ion.

Note:
Only one point can be excluded from the curve per analytical run.

11. Print a copy of the PFOA_Q calibration curve.

12. Print the data by clicking “File,” “Print...” and then “Pane.”

13. Repeat the data review process for each analyte and its’ corresponding
confirmation ion.

14. Check the results for the QC low, medium, and high versus the control limits
set by the 20 validation runs. A copy of each chart can be found in the
instrument maintenance logbook.

15. If one of the control fall outside of the limits refer to the quality control section
of this procedure for further instruction.

16. An acceptable run will also, have an R? of 0.9900 or greater, and a very small
y-intercept. QCs must be in control, determined by validation and there must
be 3 QC’s run per batch of 22 samples.

17. Close out the quantitation wizard, the system will ask if you want to save the
quantitation file. Click “Yes” and save the file with the date and batch ID from
the batch sheet, e.g. M108282012_11A.

X. Reporting Results

A. Reportable Range of Results

The reportable range is 0.25 ppb — 250 ppb (ug PFC/mg fish tissue) which
corresponds to 0.05 ppb — 50 ppb (ug PFC/mL methanol). Any specimen result
lower than the concentration of the lowest calibration standard (0.05 pg/mL) is
reported as non-detect (ND). This result is determined based on the ratio between
the quantitation ion and the internal standard ion. Specimen results higher than the
highest calibrator are diluted and this dilution is run against a second calibration
curve. The method limit of detection (LOD) is determined by calculating the
standard deviation at each standard concentration following repeated measurements
of the low concentration standards in methanol. These standard deviations are then
plotted versus concentration, with the intercept of the least squares fit of this line
equaling SO, and 3 SO equaling the LOD. For all PFCs this value is less than the
lowest calibrator, so the LOD has been set at 0.05 ppb.

B. Reference Range (Normal Values)
Currently no action levels have been determined in Michigan for the Perfluorinated
Compounds. The Epidemiology Section for the Department of Community Health
has determined a “Do not eat” concentration as 1.7 ppm or 1,700 ppb for the PFOS
straight chain congener.
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C. Data Processing

1.

2.
3.
4

o

10.

11.
12.
13.
14.
15.
16.
17.

18.

Open results file in Analyst.

Right-click on table.

Move cursor down to “Table Settings” and select “StarLIMS full + DateTime”.
The results table should have the following columns (from left to right):
Sample Name, Sample ID, Sample Type, Sample Comment, Set Number, File
Name, Analyte Peak Name, Analyte Peak Area, Analyte Concentration,
Analyte Retention Time, Analyte Signal To Noise, IS Peak Area, IS Expected
RT, Record Modified, Calculated Concentration, Accuracy, Response Factor,
and Acquisition Date (has both date and time).

Edit run results as necessary.

Click on “File”, scroll down to “Export”. When the “Save As” pop-up appears
click on the “Visible Columns™ options prior to saving in designated location
(i.e. flash drive) with a uniquely named file. Save as a text file.

After exported file has been saved, stop the hardware and remove from USB
port and return to a data station that is on the network.

Copy exported text file to {shared drive}:\Analytical Chemistry\PFC
Project\Data Analysis\Data Analysis Files\.

Open the newest version of the PFCs workbook, {shared drive}:\Analytical
Chemistry\PFC Project\Data Analysis\! PFCs Data Analysis Workbook
Template, v.1.03, MCS.docx.

Before altering the file, go to “File”, “Save As” and save the file as “PFCs Data
Analysis Workbook, {Analyst Data File}, {your initials}.xlsx”. Make sure you
save as .xlIsx or the formatting characteristics may be lost.

Click on the left-most worksheet, “PFOA”. Enter the MDCH Labworks fish
sample # in the column “Fish Sample”.

Click on the last worksheet, “{PFCs} in Fish”. In the column “Weight (g)”
enter the corresponding values from the batch sheet.

Find the exported text file on the shared drive, right-click, and choose “Open
With” then “Microsoft Excel”. If “Microsoft Excel” does not appear as an
option, click “Choose Program...” and choose Microsoft Excel.

Once the text file has opened, select column B and insert a column.

Select all the data and copy it.

Paste the data into the “Analyst Data” tab in the PFCs workbook.

Excel will populate all the tabs in the workbook. This will take a few minutes
depending on your computer speed.

Save your work, check the various PFC tabs to ensure the calibrators and QCs
pass, and enter the QC data into NWA. Print the last tab, “{PFCs} in Fish” and
close Excel. You can also close the Analyst text file, but DO NOT save
changes to it.

D. Results
Specimen results obtained from the perfluorinated compound procedure are
transferred into STARLIMS Bureau of Laboratories information management
system. These reports are reviewed to ensure accuracy and acceptable performance
of the quality control material by the Analytical Chemistry Section staff. Following
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the final review, these specimen reports are electronically sent to the Department of
Environment Quality.

Periodic Maintenance

Other than routine operator maintenance, a factory-trained service engineer performs the
maintenance on the HPLC and MS systems. Scientist maintenance includes:
1. Washing the skimmer place on the mass spectrometer with a Kimwipe™ and
50:50 water/methanol (v/v) after every batch.
2. Tune the Mass Spectrometer as needed; however, it should at least be checked
once every six months. See AC.41.

Performance Characteristics

A. Analytical Specificity

ouhkwdpE

The LC-MS/MS analysis provides excellent analytical specificity. The analyte peaks
are located in well-defined regions of the chromatogram with very little visible
interferences and a low background signal.

B. Limitations of the Procedure
Liquid chromatography coupled with tandem mass spectrometry is a highly sensitive
and highly specific analytical technique. This combination of instruments makes the
probability of reporting a false positive result very unlikely. It is, however, essential
to maintain a highly trained and competent laboratory staff that is well experienced
in all aspects of specimen extraction, and operation of the liquid chromatograph and
tandem mass spectrometer.
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Appendix A: Training Checklist
Trainee:
1. Has read MSDS manual, MDCH Chemical Hygiene plan, and follows guidelines.
2. Has read and is familiar with AC.02 and AC.03.

3. Treats each specimen according to the specimen processing policies in AC.02 and
AC.03.

4. Has read the procedure.
5. Has observed a qualified scientist perform procedure.
6. Has completed procedure under the supervision of a qualified scientist.
7. Performs analysis successfully without supervision.
8. Wears lab coat, gloves, and eye protection when necessary.
9. Maintains a clean and organized workspace to ensure lab safety.
10. Inquires about amended procedures and job tasks.

11. Reports all complaints or deficiencies to a scientist or supervisor to be logged and
handled to insure improvement of quality.

12. Has documented, current, competency in LC-MS/MS.

13. Recognizes and troubleshoots problems associated with poor instrument

performance.
Trainee (hame printed) Trainee (signature) Date
Trainer (name printed) Trainer (signature) Date
Supervisor (name printed) Supervisor (signature) Date
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Appendix B: Preparation and Use of PFC Standards

STDs (for 2 batches)

40 pL of 50 ppm stock FOSA-M + 960 pL. MeOH - 2 ppm (2000 ppb) PFOSA

S7 > 275 pL 2 ppm PFOSA + 275 pL 2 ppm stock PFAC-MXB + 550 pL MeOH = 1.1 mL of
500 ppb PFCs

500 pL (2 x 250 pL) spikes

350 pL to S6

70 pL to S5

180 pL extra

S6 - 350 pL S7 + 350 pL MeOH = 700 pL of 250 ppb PFCs
500 pL (2 x 250 pL) spikes
70 uL to S4
130 pL extra

S5 > 70 pL S7 + 630 pL MeOH = 700 pL of 50 ppb PFCs
500 pL (2 x 250 pL) spikes
70 pL to S3
130 pL extra

S4 - 70 pL S6 + 630 pL MeOH = 700 pL of 25 ppb PFCs
500 pL (2 x 250 pL) spikes
70 pL to S2
130 pL extra

S3 > 70 pL S5 + 630 pL MeOH =700 pL of 5 ppb PFCs
500 uL (2 x 250 pL) spikes
70 pLto S1
130 pL extra

S2 > 70 uL S4 + 630 pL. MeOH = 700 pL of 2.5 ppb PFCs
500 pL (2 x 250 pL) spikes
200 pL extra

S1-> 70 uL S3 + 630 pL. MeOH = 700 pL of 0.5 ppb PFCs
500 pL (2 x 250 pL) spikes
200 pL extra

IS (for 1 batch)

ISTD - 180 pL of 2 ppm IS mix MPFAC-MXA + 2220 pL MeOH = 2.4 mL of 150 ppb ISTD
2000 pL (40 x 50 pL)
400 pL extra
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QCs (for 2 batches)

QCH - 90 pL of 5 ppm stock PFAC-MXA + 1410 pL (2 x 705 pL) MeOH = 1.5 mL of 300
ppb PFCs
1000 pL (4 x 250 pL) spikes
150 pL to QCM
350 pL extra

QCM - 150 pL QCH + 1350 uL (2 x 675 puL) MeOH = 1.5 mL of 30 ppb PFCs
1000 pL (4 x 250 pL) spikes
150 pL to QCL
350 pL extra

QCL - 150 pL of QCM + 1350 uL (2 x 675 pL) MeOH = 1.5 mL of 3 ppb PFCs
1000 pL (4 x 250 pL) spikes
500 pL extra

QCB - 1000 pL of MeOH =1 mL of 0 ppb PFCs

500 pL (2 x 250 pL) spikes
500 pL extra
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Appendix C: Concentrations of Stock Calibrators and Quality Control Standards

Calibrator | PFOA | PFNA | PFDA | PFUNA | PFDoA | PFTriA | PFHXS | PFOS | PFOSA
(Ppb) | (ppb) | (ppb) | (ppb) | (ppb) | (ppb) | (ppb) | (PPb) | (PPb)
S1 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5
S2 2.5 2.5 2.5 2.5 2.5 2.5 2.5 2.5 2.5
S3 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0
S4 25 25 25 25 25 25 25 25 25
S5 50 50 50 50 50 50 50 50 50
S6 250 | 250 | 250 250 250 250 250 | 250 250
S7 500 | 500 | 500 500 500 500 500 | 500 500
QCB 0 0 0 0 0 0 0 0 0
QCL 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
QCM 30 30 30 30 30 30 30 30 30
QCH 300 | 300 | 300 300 300 300 300 | 300 300
ISTD 150 | 150 | 150 150 150 | - 150 | 150 | -----
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Appendix D: Concentrations of Calibrators and QCs in Methanol Extraction Samples

Calibrator | PFOA | PFNA | PFDA | PFUNA | PFDoA | PFTriA | PFHXS | PFOS | PFOSA
(Ppb) | (ppb) | (ppb) | (ppb) | (ppb) | (ppb) | (ppb) | (PPb) | (PPb)

S1 0.05 | 0.05 | 0.05 | 0.05 0.05 0.05 0.05 | 0.05 | 0.05
S2 025 | 025 | 025 | 0.25 0.25 0.25 025 | 025 | 0.25
S3 050 | 050 | 050 | 0.50 0.50 0.50 050 | 050 | 0.50
S4 2.5 2.5 2.5 2.5 2.5 2.5 2.5 2.5 2.5
S5 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0
S6 25 25 25 25 25 25 25 25 25
S7 50 50 50 50 50 50 50 50 50
QCB 0 0 0 0 0 0 0 0 0
QCL 0.3 0.3 0.3 0.3 0.3 0.3 0.3 0.3 0.3
QCM 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
QCH 30 30 30 30 30 30 30 30 30
ISTD 3.0 3.0 3.0 3.0 30 | - 3.0 30 | -
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Appendix E: Shimadzu Prominence HPLC Operational Parameters

The Shimadzu HPLC system is operated in the dual binary gradient mode, with solvent
reservoir A containing 2 mM aqueous ammonium acetate and reservoir B containing
methanol.

A. Pump Parameters

B.

Pumping Mode: Binary Mode
Total Flow: 0.4000 mL/min
Pump B Conc.: 5.0 %

Pump B Curve: 0

Pump C Flow: 0.0000 mL/min
Pump D Flow: 0.0000 mL/min

Configured Pumps
Pumps A-D: LC-20AD

Pressure Limits (Pumps A-D)
Minimum: 50 psi
Maximum: 5000 psi

Autosampler Parameters
Model: SIL-20AC

Rack Type: Undefined

Use Autosampler: Yes (checked)
Rinsing Volume: 200 pL

Needle Stroke: 52 mm

Rinsing Speed: 35 uL/sec
Sampling Speed: 15.0 pL/sec
Purge Time: 25 min

Rinse Dip Time: 10 sec

Rinse Mode: Before and after aspiration

Enable Cooler Unit: Yes (checked)
Cooler Temperature: 15 °C
Control Vial Needle Stroke: 52 mm

Column Oven Parameters
Model: CTO-20A

Enable Oven: Yes (checked)
Oven Temperature: 40 °C
Maximum temperature: 45 °C

Initial VValve Position

Left: FCV-12AH: 0
Right: FCV-12AH: 0
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D. System Controller Parameters
Model: CBM-20A
Power On: Yes (checked)
Event 1. Off (unchecked)
Event 2: Off (unchecked)
Event 3. Off (unchecked)
Event 4: Off (unchecked)

E. Time Program Parameters

% B

Note:

Analysis of Fish Tissue for PFCs by HPLC-MRM-MS/MS
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Time (min.) | Module Event Parameter
0.01 Pumps | Pump B Conc. 5
0.50 Pumps | Pump B Conc. 5
1.00 Pumps | Pump B Conc. 50
9.00 Pumps | Pump B Conc. 100
9.00 Pumps Total Flow 0.4
9.01 Pumps | Pump B Conc. 100
9.01 Pumps Total Flow 0.6
11.00 Pumps Total Flow 0.6
11.00 Pumps | Pump B Conc. 100
11.01 Pumps | Pump B Conc. 5
11.01 Pumps Total Flow 0.4
13.00 Controller Stop

Gradient Cunve
100 T 1 ]
&J -
B0 =
a0 -
'Eﬂ -

(= =]

50

Time (min.)

10.0

130

HPL.C solvent and flow parameters may require minor modification to optimize
separation over the lifetime of a column.

F. Equilibration Parameters

Pump

Step 0 (Equilibration) time [min]: 0.00

G. Injection Parameters
Autosampler
Injection Volumn [uL]: 10.00
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The API 4000 is operated in SRM mode using negative electrospray ionization.

A. MRM Mass Transitions

lon Q1 (amu) | Q3 (amu) | Dwell Time (msec.) | DP (V) | CE (V) | CXP (V)
PFHXA Q 313 269 50 -40 -14 -9
PFHXA C 313 119 50 -35 -28 -5
PFHXA IS 315 270 50 -30 -14 -9
PFHpA Q 363 319 50 -40 -14 -9
PFHpA C 363 169 50 -45 -24 -3

PFOA Q 413 369 50 -40 -14 -15
PFOA C 413 169 50 -40 -26 -7
PFOA IS 417 372 50 -45 -14 -13
PFNA Q 463 419 50 -40 -16 -17
PFNA C 463 169 50 -45 -26 -3
PFENA IS 468 423 50 -50 -16 -17
PFDA_Q 513 469 50 -45 -16 -17
PFDA C 513 269 50 -40 -24 -9
PFDA IS 515 470 50 -55 -16 -17
PFUNA_Q 563 519 50 -50 -18 -23
PFUNA_C 563 269 50 -50 -26 -1
PFUNA_IS 565 520 50 -60 -18 -5
PFDoA_Q 613 569 50 -45 -16 -7
PFDoA C 613 319 50 -55 -28 -13
PFDoA IS 615 570 50 -55 -18 -7
PFTrA_Q 663 619 50 -45 -18 -7
PFTriA _C 663 319 50 -45 -28 -11
PFTeA Q 713 669 50 -40 -18 -7
PFTeA C 713 319 50 -50 -30 -13
PFHxDA Q 813 769 50 -45 -20 -9
PFHXDA C 813 319 50 -60 -36 -13
PFODA Q 913 869 50 -65 -22 -11
PFODA C 913 269 50 -65 -42 -15
PFBS Q 299 80 50 -75 -54 -5
PFBS C 299 99 50 -70 -40 -7
PFHXS Q 399 80 50 -90 -70 -5
PFHxS C 399 99 50 -105 -54 -7
PFHxXS IS 403 84 50 -75 -58 -1
PFOS Q 499 80 50 -95 -74 -7
PFOS C 499 99 50 -130 -56 -7
PFOS IS 503 80 50 -100 -70 -1
PFDS Q 599 80 50 -100 -70 -1
PFDS _C 599 99 50 -130 -70 -7
PFOSA Q 498 78 50 -75 -68 -1
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Note:

MRM ion mass transitions, declustering potential (DP), collision energy (CE)
and exit potential (CXP) parameters are identical for Instruments A and B.

B. Electrospray Source Gas Parameters
lon Source: Turbo Spray
Collision Gas (CAD): 5
Curtain Gas (CUR): 10
lon Source Gas 1 (IS1): 25
lon Source Gas 2 (1S2): 35
lonSpray Voltage (1S): -4200.0
Temperature (TEM): 300
Interface Heater (ihe): On

C. Electrospray Compound Parameters
Entrance Potential (EP): -10

D. Mass Spectrometer Parameters
Experiment: 1
Scheduled MRM: No (not checked)
Scan Type: MRM
Polarity: Negative
Total Scan Time: 2.2000 sec (non-settable)
Duration: 13.017 min
Delay Time: 0 sec
Cycles: 355
Cycle: 2.2000 sec (non-settable)

E. Advanced Mass Spectrometer Parameters
Resolution Q1: Unit
Resolution Q3: Unit
Intensity Threshold: 0 cps
Settling Time: 0 msec
Pause between mass ranges: 5 msec
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Appendix G: Method at a Glance

Using NO FISH

Process Blank - 250 uL MeOH
ISTD Check - 250 uL MeOH

Using 0.5000 g (0.5100 — 0.4900 g) blank fish (ocean perch)

S1 - 250 pL of S1 solution
S2 - 250 pL of S2 solution
S3 = 250 pL of S3 solution
S4 - 250 pL of S4 solution
S5 - 250 pL of S5 solution
S6 - 250 pL of S6 solution

S7 = 250 pL of S7 solution

QCB - 250 pL of QCB solution
QCL > 250 pL of QCL solution
QCM - 250 puL of QCM solution

QCH - 250 pL of QCH solution
Using 0.5000 g (0.5100 — 0.4900 g) of fish sample

Fish 1 —Fish 20 - 250 pL of MeOH
SRM 1946 - 250 pyL of MeOH

SRM 1947 - 250 pL of MeOH
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Analytical Chemistry Analysis of Fish Tissue for PFCs by HPLC-MRM-MS/MS
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10.

11.
12.

13.

AC.39.01 NEW
Error! Reference source not found.

Weigh out fish tissue as listed above into 15 mL polypropylene centrifuge tubes. Make
sure to use rinsed spatulas. Place tubes back into walk-in freezer.

Thaw samples for 30 minutes.

Spike with standards/MeOH as listed above.

Spike all samples with 50 L ISTD, EXCEPT process blank. Spike process blank with
50 pL MeOH.

Let samples equilibrate for 30 min at room temperature.

Add 2.200 mL MeOH to all samples and vortex for 30 seconds.

Let samples extract at room temperature for 30 min.

Place samples into -20 °C freezer for 60 minutes.

Centrifuge samples at -5 °C, 3000 rpm for 22 minutes. (Power on centrifuge and adjust
settings when samples go into freezer. Powering off and back on right before you add
centrifuge tubes will adjust the temperature readback.)

Pipet 500 pL of each sample to a labeled amber autosampler vial. Analyze using HPLC-
MS/MS.

Pipet 1 mL of MeOH into a labeled autosampler vial for “MeOH Blank”

Pipet a 1 mL aliquot of each sample to a labeled amber autosampler vial and store in the
refrigerator. Remember to make a methanol blank for fridge storage.

Dispose of the remaining sample in the hazard waste container.
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Appendix H: Procedure Change Log

Procedure Analysis of Fish Tissue for Perfluorinated Compounds (PFCs) by High
39,01 Performance Liquid Chromatography Multiple Reaction Monitoring Tandem
' Mass Spectrometry (HPLC-MRM-MS/MS)
Reviewed Date
Date Changes Made By By Reviewed
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Lancer Washer Operation

1.0 PRINCIPLE

The analysis of human specimens, biological samples and environmental samples for environmental and
industrial contaminants present in the parts per billion concentration range (equivalent to micrograms
per kilogram) requires scrupulously clean laboratory glassware and equipment. Failure to assure the
availability of properly cleaned glassware and equipment can lead to a myriad of problems in the
interpretation of the final chromatograms due to the presence of extraneous peaks resulting from
contamination. This procedure has been developed from a variety of reports from the literature as well
as various vendor technical communications and operating manuals.

2.0 SAFETY PRECAUTIONS

A. The washer(s) must not be tilted forward in any circumstances.

B. AVOID any accidental opening of the door during the cycle. Note: If the door is opened
during operation, a safety device automatically cuts out the recycling pump. Avoid any
inadvertent opening of the door, not arresting the advance of the cycle program.

C. DANGER OF SCALDS on opening the door at temperatures higher than 60°C.

D. At the end of the cycle, allow the rack and washed items to cool before handling them.

E. Exercise appropriate caution when changing reagents due to potential for ACID BURNS.

3.0 EQUIPMENT AND REAGENTS

A. Lancer model 1300UP Washer

B. Lancer model 1600UP Washer

C. Drying oven

D. Foil, aluminum, heavy duty

E. Towels, roll and c-fold

F. Gloves, metal free, N-Dex non-latex, exam

G. Gloves, Fisher, acid resistant, disposable

H. Reagents (All cleaning agents are stored at room temperature (21°C + 2°C).

1. Detergent, liquid, LancerClean
A. 5 gallons (Lancer, Cat. No LCD 5.0)

B. 2.5 gallons (Lancer, Cat. No. LCD 2.5)
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2. Rinse, liquid, LancerAcid,
A. 5 gallons (Lancer, Cat. No. LCA 5.0)
B. 2.5 gallons (Lancer Cat. No. LCA. 2.5)
3. Salt
4.0 GLASSWARE AND EQUIPMENT APPROPRIATE FOR WASHING

Appropriate glassware and equipment items to be washed in the Lancer laboratory washer include the
following items: beakers, culture tubes, concentrator tubes, chromatography columns, pipettes, Warring
blender jars and lids, archive jars, sample jars, funnels, solvent and reagent bottles and other recyclable
laboratory glassware and equipment.

A. Place the items to be washed correctly on or in the baskets or racks so that they do not strike
one against the other during the washing cycle. Check that they are correctly positioned,;
secure them with a cover grille (GC) or an injector cover grill (GCI).

B. You should only use baskets that are suitable for the parts to be washed. See the Lancer
Users Manual for additional information.

5.0 CALIBRATION

Prior to use, the Lancer laboratory washer, must be programmed for the required washing, disinfecting
and drying cycle times. Specific program cycles are listed below in the procedure section. For more
detailed instructions, consult the operating manual for this equipment.

6.0 QUALITY CONTROL

The cleaning of laboratory glassware and equipment is an essential component in the overall operation
of a laboratory. This is particularly true for glassware and equipment used in specimen and sample
analysis for trace levels (in the parts per billion or micrograms per kilogram) of environmental and
industrial contaminants and trace metals. Therefore, strict attention to detail regarding the cleaning,
handling and storage of glassware and equipment is an essential component of good laboratory
practices. All glassware and equipment must be routinely evaluated for the presence of background
contaminant levels. This is performed by the random selection and monitoring of glassware and
equipment on a regular basis. Guidelines recommended by the National Committee on Clinical
Laboratory Standards (NCCLYS) for the assessment and control of pre-analytical standards is used.

7.0 PROCEDURE
7.0.1 Handling and Cleaning of General Laboratory Glassware and Equipment

7.0.1.1 Preparation (These tasks are performed by Unit/Section personnel).
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7.0.1.1.1 All glassware and processing equipment is cleaned immediately after use. All
glassware is initially rinsed with acetone, soap, warm water, cold tap water,
and placed in appropriately labeled containers indicating to where the
glassware is to be returned, before it is taken to the Lancer laboratory
glassware washer for final washing by Laboratory Support Unit personnel.

7.0.1.1.2 Handling and Rinsing of Concentrator Tubes, Culture Tubes and Volumetric
Glassware Volumetric glassware is rinsed a minimum of three times with
acetone followed by petroleum ether and allowed to dry in a chemical safety
hood. The acetone and petroleum rinses are disposed of in the appropriate
liquid waste container for proper handling and disposal. Once dried, the
volumetric glassware is placed in appropriately labeled containers indicating
to where the glassware is to be returned, before it is taken to the Lancer
laboratory glassware washer for final washing by Laboratory Support Unit
personnel.

7.0.1.1.3 Volumetric and Transfer Pipettes Immediately after use, all volumetric and
transfer pipettes must be rinsed with acetone. The pipettes are then placed in
a Nalgene pipette basket and rinsed with tap water for 15 minutes using a
stainless steel pipette washer. The pipettes are then rinsed for 10 minutes with
house distilled water. The pipettes are then placed in appropriately labeled
containers indicating to where the glassware is to be used, before it is taken to
the Lancer laboratory glassware washer for final washing by Laboratory
Support Unit personnel.

7.0.2 Final Washing of Laboratory Glassware and Equipment

The Laboratory Support Unit uses different washing programs for the cleaning of laboratory
glassware and equipment in the Lancer washers — Model 1300 and 1600. The two programs have
been identified as program 1 and program 5, respectively, in the methods routine of the Lancer
washer — Model 1300. When using the Lancer washer - Model 1600 use program 4 for Trace
Metals and Analytical Chemistry and programs 1/2/3 for other laboratory glassware as
appropriate.

Note: Before starting any washing cycle, check the detergent and the acid reservoirs to verify that
sufficient reagents are available. If not replace the appropriate reagent reservoir and then initiate
the wash cycle.

Note: Trace Metals glassware items are often small and must be anchored down.

Note: After first pushing the start button do not leave either Lancer washer unattended for more
than 20 minutes especially if leaving for an extended period of time (overnight). If the alarm
sounds it will continue until someone turns it off.

Programs 1/2/3/4 (Lancer 1300 & 1600) are factory installed programs. These programs can be used
for the cleaning of all laboratory glassware and equipment containing a large opening (beakers, jars,
flasks, etc.). The glassware and equipment to be used with each rack is as follows:
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The PBS Basket

Glass beakers

Metal beakers

Blender jars

Blender lids

Glass jars

Funnels

Re-pipette jars

The Tall Baskets

Culture tube caps

Glass stoppers

Spatulas

Metal and glass stirring rods
Glass jar lids

Jet Racks

Erlenmeyer flasks
Reagent bottles
Graduated cylinders
Narrow mouth bottles

Program 5 (Lancer 1300 only) is a wash program designed and installed into the washer memory by
the laboratory staff. Program 5 should be used to clean all laboratory glassware and equipment
containing a narrow opening or narrow areas within the glassware or equipment and is used for washing
most glassware. Program 2 is used for repeat runs, sputum jars and carboys. There is an additional
rack specifically designed for pipette cleaning that is to be used only with program 5 — Lancer

1300 only.

The glassware and equipment to be used with each rack is as follows:
A) Jet Rack
Concentrator tubes
Lipid tubes
Florisil chromatography columns
Silica Gel chromatography columns
Volumetric flasks
Culture tubes
B) Pipet Rack
Volumetric pipets
Transfer pipets

C) PBS Rack
Glass Stoppers
Culture tubes in tall baskets
Culture tube caps
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Note: Glass stoppers and culture tube caps can be washed using either program 1 or program 5.
This option will allow the operator some flexibility when loading the Lancer washer to allow
maximum washer loads whenever possible. The pipets are placed in the rack with their tips going
into the base of the rack. It is also possible to remove the metal plate to enable the cleaning of
additional pipets per wash cycle.

The wash cycle for program 5 is as follows:

Pre-wash 1 time 5.0 minutes
Filling water HOT
Pre-wash temperature 20 Degrees C
Pre-wash detergent 20 seconds
Wash time 10 minutes
Wash temperature 80 Degrees C
Wash detergent 40 seconds
Running water rinse 1 3.0 minute
Acid rinse time 5.0 minutes
Neutralizing Acid time 1.0 seconds
Running water rinse 2 3.0 minute
Cold distilled water rinse time 1 3.0 minute
Cold distilled water rinse time 2 5.0 minute
Hot distilled water rinse time 3.0 minute
Hot distilled water rinse temperature 50 Degrees C
Drying time 55 minutes

Always attempt to run a full washer load whenever possible. If glassware is available that is awaiting
washing, wash it. Laboratory glassware and equipment washed using program 1 can also be washed
using program 5 to fill the washer when this program is employed. Laboratory glassware and equipment
requiring program 5 for cleaning; however, should not be washed using program 1.

Note: To begin a new wash cycle when the Lancer washer is in the OFF position, turn the washer to the
ON position. The last wash program used will appear on the LED.

If this is the program currently required, simply press the START button to initiate the wash
cycle.

If a different wash program is required, enter a zero (0) followed by the program number of the
desired wash program.

Press the START button to initiate the wash cycle.

Note: There are several alarms that may occur. Power outages or low water pressure can cause alarms.
Generally, restarting the washer will correct the problems. When the SALT RECHARGE appears, it is
necessary to fill the salt bin inside the washer. See the users manual for more detailed information. The
other alarms are operating fault alarms refer to the operators manual for more information about these
additional alarms.
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Always inspect glassware to see that items are clean and unbroken when unloading. If not clean, re-
wash, if cracked, chipped or broken, discard.

At the conclusion of the wash and dry cycles check a sample piece of glassware for soap residue
(See LS.09) from each load and complete the “Glassware Production” record form
(BL-015 for Lancer Washer).

If soap residue check is acceptable, empty the washer. If unacceptable - run “rinse only” cycle without
detergent and repeat soap residue check. If residue check is still unacceptable, contact your immediate
supervisor for corrective action to be taken.

Storage of Clean Laboratory Glassware and Equipment

A. The proper storage of cleaned laboratory glassware and equipment is of critical importance to
prevent the beneficial effect of scrupulous cleaning from being nullified. Pegboard drying is
not recommended as contaminants may be introduced to the interior of the cleaned vessels.
Any laboratory glassware and equipment that requires additional drying after being washed
should be dried in the drying oven.

C. Note: Under no circumstance should laboratory glassware and equipment be stored in open
for the Trace Metal Analysis Unit without metal free protective covering. Once dried, all
glassware and equipment from the Trace Metals Unit must be covered with metal free plastic
wrap and stored in a drawer or cabinet until ordered by the Trace Metals Analysis Unit.

D. Note: Glassware and equipment stored for the Analytical Chemistry Section must be

covered with aluminum foil and stored in a drawer or cabinet until ordered by the Analytical
Chemistry Section.
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Attachment 2 Fish Filet Collection and Processing Standard Operating Procedure





Revised
GLEAS Procedure #31

Fish Contaminant Monitoring Program
Fish Collection and Processing Procedure

Introduction

The purpose of the Fish Contaminant Monitoring Program (FCMP) is to quantitatively assess
the degree of chemical contamination in fish from waters throughout the state. This procedure
describes the collection and processing techniques for fish samples to be obtained for
contaminant analysis.

Pre-Collection
Staff should maintain a field notebook containing the following information (as a minimum):

This Procedure

Fisheries Division Contact List (District Offices and Fish Stations)
Blank Field Data Sheets

Current Michigan Fishing Guide

Staff with the responsibility for a specified site will be provided with a Fish Collection
Assignment Sheet (Attachment 1) by the FCMP Specialist. The assignment sheet identifies the
waterbody, location, contact people, id#, species (number and size ranges) and processing
instructions. Staff should select appropriate fish sampling techniques and collection times after
consultation with the appropriate District Fisheries Biologist. Staff collecting fish samples must
have Cultural and Scientific Fish Collectors Permits which are issued by Fisheries Division.

The FCMP and biosurvey (stream shocker and backpack shocker sections) checklists can be
used to identify equipment and supplies needed (Attachments 2 and 3). Vehicles, boats and
major equipment (shockers, nets, etc.) must be signed out on the field calendar.

The appropriate Fisheries Division Office and Conservation Officers must be notified by
the GLEAS staff assigned to a site prior to the fish collections. The names and phone
numbers of the people to be contacted will be provided on the Fish Collection Assignment
Sheet.

Fish Collections

Most fish will be collected by GLEAS and Fisheries Division staff using electrofishing equipment
or nets. Since the desired species and size ranges are sometimes not found, the Fish
Collection Assignment Sheet will indicate if substitutions can be made. Substitutions will be
pursuant to the predator and bottom feeder preference lists (Attachment 4). Species
substitutions can not be made for trend monitoring collections. Size ranges are generally goals
and should be met as closely as possible unless noted otherwise on the Fish Collection
Assignment Sheet.

The minimum safety training requirements for collection staff are: CPR, First Aid, Boating Safety
and Water Safety. GLEAS staff should follow electrofishing safety procedures (GLEAS
Procedure #48) and other appropriate safety procedures and requirements included in the
Division Safety and Health Manual.

For fish collected for composite samples, when possible the length of the smallest fish should
be within 90% of the largest fish.





Once fish are collected, they should be placed on ice and processed on-site or transported to
the Filley Street facility. Special sample processing and handling procedures may be

necessary if ¢
by-case basis
be maintained.

hain-of-custody needs to be maintained and will be determined on a case-
. The Fish Collection Assignment Sheet will indicate if chain-of-custody needs to

If the fish are not going to be processed on-site, then they should be:

1)

2)
3)

4)

placed in plastic bags (GLEC bags or other large garbage bags) keeping different
species separate and keeping the bags under 30 Ibs. each;

labelled with the waterbody, location, date and species;
placed in one of the "Fish to be Processed" freezers; and

recorded on the Freezer Log Sheet (Attachment 5).

Staff should then notify the FCMP Specialist of the number and species of fish collected.

Fish Processing

The supplies n

eeded to process fish are listed in the FCMP Check List (Attachment 2). Fresh

fish should be sorted by species and kept on ice in a shady location until processing.

To thaw frozen fish for processing:

1

2)

3)

4)

5)

pull fish from Filley Street freezers the afternoon before the day they are to be
processed;

place the fish in tubs/coolers or on clean plastic bags in the truck well, keeping
sites and species separate;

take care to avoid contaminating other equipment, especially wooden materials,
which are stored in the truck well;

try to separate the fish from each other as much as possible to facilitate thawing;
and

keep the doors to the truck well closed and the fan on.

The following steps should be followed for processing fish:

1. If processing at the Filley Street Facility, keep the fan on and the interior doors to the
truck well closed.

2. Rinse fillet board, cleaning table and knives with water.

3. Record site information, sample#, species name, length (cms), weight (gms), sex and

sample type on the FCMP Data Sheet (Attachment 6).

4, The Fish Collection Assignment Sheet will identify the appropriate recording procedure
for lengths and weights for composite samples. Generally, for smaller fish species

(smelt,

alewife, etc.) including caged fish study samples, a range for the lengths and a

total weight for the composite will be adequate. In these cases, the number of fish in the





10.

11.

12.

13.

14.

15.

16.

composite should be noted under the comments section of the FCMP Data Sheet. For
larger fish species the length and weight of each fish in the composite is generally
recorded. Attachment 6 shows an example of the data recorded for each case.

The comments section of the FCMP Data Sheet should be used to record the following
types of information: collection date (native fish not all collected on the same date and
caged fish samples), anomalies such as tumors or lamprey marks, fin clips (see

Attachment 7 for fin clip codes), sample identification information for split samples...etc.

If instructed to collect scale/spine/otolith samples for aging follow the guidance provided
in Attachment 8. This will generally only apply to trend monitoring samples.

If fish are to be processed whole proceed to step 10.

Starting with the species expected to be least contaminated (i.e. panfish) and working
from the smallest to the largest specimen, process according to the Standard Edible
Portion list (Attachment 9). Fillet specimen according to the figure in Attachment 10.
Staff will be trained on appropriate fillet techniques.

Waste materials should be placed in a trash container lined with garbage bags. Thin
garbage bags should be tripled, while thicker bags (i.e. garbage disposal bags) don't
need to be. Bags should weigh no more than 30 Ibs. Waste bags should be placed in
the "Guts" freezer at the Filley Street facility unless they can be disposed of properly on-
site.

Between each fish, the cutting board and knife(s) should be rinsed with water.

Wrap whole fish or edible portion sample in aluminum foil with dull side to fish. Secure
package with 2" masking tape by taping lengthwise around the package along aluminum
foil seam. Each fish in a composite sample must be wrapped and labeled individually,
unless otherwise indicated on the Fish Collection Assignment Sheet.

Label each package with the following information on the masking tape using a
waterproof marker:

- date

- waterbody

- species

- sample id#

- composite number (composite samples only)

Place each aluminum foil package in a separate clear plastic bag (1 quart or 1 gallon
zip-lock bag, or large GLEC bag; depending on size). However, for composite samples
more than one package can go in the same bag.

Label the plastic bag with the sample id# using a waterproof marker. If more than 1
plastic bag is necessary per sample (i.e. composite samples) mark each bag with the
same sample id# and label 1 of 3, 2 of 3, etc.

Place all the bags from a given site id# in a large plastic bag (GLEC or other garbage
bag) not to exceed 30 Ibs. and label bag with site id# and waterbody. If more than 1 bag
is required for a given site id#, also label the bags 1 of 3, 2 of 3, etc.

Samples should be kept on ice until they are placed in the "Processed Fish" freezers at
Filley Street and recorded on the Freezer Log.





17. Clean all of the processing equipment and return it to its proper place. If processing at
the Filley Street facility, rinse floors with diluted chlorine bleach.

Post Processing

Laboratory Analysis Request Forms (Attachment 11) should be filled out and turned into the
FCMP Specialist along with the completed Field Data Sheets. The forms will be maintained in

the FCMP site files.

Aquatic Toxicity Laboratory staff will be responsible for transferring the bags from the guts
freezer to dumpster on the morning of garbage pick-up days (currently Tuesdays).

The FCMP specialist will coordinate delivery of the fish samples to the MDPH for analysis.
Aquatic Toxicity Laboratory staff will assist in the delivery.

Approved: 71/””4/ W Date: 1/31/95





Attachment 1

FCMP COLLECTION ASSIGNMENT

SITE I.D. #: ASSIGNED TO:

WATERBODY:

LOCATION:

FUNDING SOURCE: NONPOINT:

FISH DIV. CONTACT PHONE:

SPECIES TO BE COLLECTED LENGTH (in.)
NUMBER

SPECIAL INSTRUCTIONS:

**YOU CAN SUBSTITUTE ANOTHER SPECIES USING PREFERENCE LISTS





Attachment 2

FCMP CHECK LIST

Boat Fishing Gear
Boat Plug Fyke/Hoop/Trap/Gill Nets
Oars Net Anchors w/Ropes

Anchor & Rope Net Floats w/Ropes
Motor Seine
Gas & Oill Waders/Hip Boots/Knee Boots
Cushions Gill Net Picks
Life Jackets
Hitch Lock & Key
Fish Processing Tools Miscellaneous
Scale & Tripod Fathometer (connectors & battery)
Measuring Board Maps
GLECS Plastic Bags Cooler(s)/Ice
Ziploc Bags Camera & Film
Gallon Mosquito Repellant
Quart Fish Finder/Depth Finder
Trash Bags Global Positioning System
Trash Can Sun Block/Sunglasses
Table Raingear
Tape Collectors Permit
Tubs

Scale Envelopes

Pens & Markers

Fillet Knives & Steel
Labels

Aluminum Foll
Sharpening Stone

Wash Brush

Cutting Board

Fish Data Field Sheets
Fish Collection Notebook





Stream Shocker

Sport Yak w/ Bottom Board
Control Box

Ground (Floating)

Probes

Safety Switch

Generator

Gas

Rubber Gloves

Nets

Collection Tub

Clothing

Waders/Hip & Knee Boots
Raingear

Socks

Hat

Miscellaneous

Measuring Tape

Camera & Film

Polarized Sunglasses

Mosquito Repellant

Sunblock/Sunglasses

Maps

Sample Jars/Bottles

Cooler/ice

Stainless Steel Bowl/Spoon
(Sediment Samples)

Data Forms

Preservative Kits

Global Positioning System

Business Cards

Attachment 3

BIOSURVEY CHECK LIST

Backpack Shocker

Backpack Shocker
Charged Batteries
Probes

Ground (Floating)
Nets

Collection Tub
Rubber Gloves

Fish & Benthos Processing Gear

Measuring Board
Porcelain Pan
Bucket

Sieve Bucket
Aquarium Net
Tweezers/Forceps
Eye Dropper
Tubs

Dip Nets

Vials (2 0z.)
Station Cards
Pens

Clipboard & Paper
Alcohol

Formalin
Thermometer
Hand Lens





Attachment 4

Predator Preference List

When predator is indicated, please apply the following guidance. Our first preference is to
substitute a top line predator from Group 1. If we are unable to obtain a species from Group 1,
then a Group 2 species may be substituted. Size ranges are goals.

Species # of Fish Size Range
Group 1: Walleye 5 15" - 18"
5 19" +
Northern Pike 5 24" - 25"
5 26" +
Smallmouth Bass 5 14" - 15"
5 16" +
Largemouth Bass 5 14" - 15"
5 16" +
Group 2: Yellow Perch 10 9" +
Black Crappie 10 9" +
Rock Bass 10 9" +

Bottom Feeder Preference List

When bottom feeder is indicated, carp is always the preferred species. If carp are not available,
one of the other species listed below can be substituted.

Species # of Fish Size Range
Carp 5 18" - 22"

5 23" +
Sucker sp.* 10 12" +
Channel Catfish 10 12" +
Bullhead sp.* 10 6" - 8"

10 9" +

* Please do not mix different species in a sample (i.e. use 10 white sucker or 10 redhorse
sucker).





Attachment 5

FREEZER NUMBER

Number

Water Body

Date In

Date Out






Attachment 6

TOWNSHIP RANGE SECTION
Site ID#: _94-01  Waterbody: _Lake Superior Location: __Keewenaw Bay Caged: N
Collection Date: _1/1/94 Waterbody Type: _ GLS  Storet Station #: Grid:
Collected By: _Fisheries Division Processed By: __ Smith/Jones Lab: _MDPH
Total

Sample Length Weight Age Sample

Number Species (cm) (9) Sex | (yrs.) Type Comments
93001-01 | Smelt 6-7 300 O Composite sample of 100 fish 6-7 cm
93001-02 | Lake Trout 58.0 2000 F Composite sample of 5 fish
93001-02 | Lake Trout 63.5 2850 F
93001-02 | Lake Trout 57.5 1920 F
93001-02 | Lake Trout 62.0 2500 F
93001-02 | Lake Trout 61.5 2160 F
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Attachment 8

Procedure for Collecting Samples for Aging Fish

1. Scale samples should be taken from the appropriate location on the fish (see diagram below). Take the
knife point and pull the scales away from the skin. Do not take scales by scraping against them.

2. Scale samples are not adequate for aging some fish species. For the species listed below collect the
appropriate items as indicated.

Walleye — scale sample and the dorsal fin spines
Carp — scale sample and dorsal fin spines
Lake Trout — otoliths
Redhorse Sucker — pectoral fin spines
Sturgeon — pectoral finn spines
When collecting the dorsal and pectoral fin spines de-articulate the spine from the fish, do not
cut the spines. De-articulating is what you are doing when you pull a drumstick off a whole chicken.
This is important because we need to get the base of the spine to get an accurate age reading.
3. Samples should be placed in scale sample envelopes and the pertinent information as indicated below

should be filled out.

Otolith Collection Process

Remove gills and scrape away the soft tissues at the base of the brain.

Locate knife across pseudobranchs inside the gill covers, slightly posterior to the point of the arrow-shaped
bony structure (prrotic bone) at the base of the brain cavity where the vertebral column begins (exposed
portion of prootic bone).

Apply enough pressure on the knife to sever midway through pair of bulla in the prootic bone taking care not to
cut all the way through the cavities containing the two otoliths. Break the prootic bulla bone open as you would
a single shotgun, being careful not to tear the fish in half. Each of the otoliths should now be readily
observable nestled in its cavity. If the lake trout was subdued with too much zeal (clubbed too hard), the
contents of the cavities may be bloody, making otoliths nearly impossible to locate. The moral of this is use
just enough force to subdue the fish.

Pick each otolith out with a pair of forceps and put them on the back of your fillet gloved hand. Tease all the
soft tissue of the sacculus away from the otoliths until they are stripped clean of any membranes. Now pick
them off the glove and place them in a scale sample envelope for storage.

Richard T. Jamsen, Fisheries Boat Captain

Michigan Dept. of Natural Resources
3/93
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Attachment 9
Standard edible portions of Michigan's sport and commercial fishes.

Listed below are the "standard edible portions" for Michigan fishes. The "standard edible portion" will be used
for preparing fish for contaminant analyses. The "standard edible portion" is that portion of the listed species of

fish that people generally eat.

Standard edible portion

Common Name

Scientific Name

Yellow Perch
Walleye

Sauger
Largemouth Bass
Smallmouth Bass

Perca flavenscens
Stizostedion vitreum
Stizostedion canadense
Micropterus salmonids
Micropterus dolomieui

Bluegill Lepomis macrochirus
Skin -On Pumpkin seed Lepomis gibbosus
Rock Bass Amploplites rupestris
Fillet White Bass Morone chrysops
Black Crappie Pomoxis nigromaculatus
White Crappie Pomoxis annularis
Green Sunfish Lepomis cyanellus
Longear Sunfish Lepomis megalotis
Warmouth Lepomis gulosus
Sucker family Catastomidae
Lake Whitefish Coregonus clupeaformis
Lake Trout (lean & siscowet) Salvelinus namaycush
Rainbow Trout (steelhead) Oncorhynchus mykiss
Brown Trout Salmo trutta
Brook Trout Salvelinus fontinalis
Splake Salvelinus fontinalis x Salvelinus namaycush
Atlantic Salmon Salmo salar
Coho Salmon Oncorhynchus kisutch
Chinook Salmon Oncorhynchus tschawytscha
Pink Salmon Oncorhynchus gorbuscha
Black Bullhead Ichtalurus melas
Brown Bullhead Ichtalurus nebulosus
Yellow Bullhead Ichtalurus natalis
Channel Catfish Ictalurus punctatus
Muskellunge Esox masquinongy
Northern Pike Esox lucius
Round Whitefish (Menominee) Prosopium cylindraceum
Skin - Off Lake Herring Coregonu artedii
Chubs Coregonus hovi
Fillet Carp Cyprinus carpio

Freshwater Drum (Sheepshead)
Buffalo

Aplodinotus grunniens
Ictiobus cyprinellus

Burbot Lota lota
Quillback Carpiodes cyprinus
Skin - Off Steak* Sturgeon Acipenser fulvescens

Headless, Gutted

Rainbow Smelt

Osmerus morda

* 3" wide full cross section from the area 9" - 12" anterior to the dorsal fin 9/9/97
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Attachment 10

Make a cut behind the entire length of the operculum (gill cover) cutting through the skin and flesh to
the spinal column. Dorsal to ventral cut.

Make a shallow cut through the skin (to spinal column) from the base of head to the posterior end of the
caudal peduncle.

Make a ventral cut along the belly from the base of the pectoral fin to the posterior end of the caudal
peduncle. Cut around all fins.

Remove the fillet and then remove any major bones.
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Waterbody:

Attachment 11

Michigan Department of Natural Resources
Michigan Department of Public Health

Fish Contaminant Monitoring Program
Laboratory Analysis Request Form

Site |D#:

Location:

Contact Person:

Send Results to:

Address: Address:
Sample Comments:
Sample | Field ID Number Species WI/F
Number
1 93001-01 Smelt w
2 93001-02 Lake Trout F
3
4
5
6
7
8
9
10
11
12
13
14
15
ANALYSIS
% Lipids Organics & Mercury Mercury Dioxins & Furans

Special Analysis:
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