004634

From: Shekter Smith, Liane (DEQ)

To: Dykema, Linda D. (DHHS)

Cc: Priem, Wesley F. (DHHS); Groetsch, Kory J. (DHHS); Wisinski, Courtney (DHHS); Sygo, Jim (DEQ); Busch
Stephen (DEQ); Krisztian, George (DEQ)

Subject: RE: EBL Water Sampling Protocol

Date: Wednesday, November 18, 2015 9:50:00 AM

Attachments: 800 ICP_MS Rev 4 2015.pdf

Revised Draft EBL Water Protocol 17Nov15 with DEQ comments.docx

Thanks for the opportunity to review the revised draft. DEQ comments attached.
In addition, the SOP received from the lab is attached.

Liane

From: Dykema, Linda D. (DHHS)

Sent: Tuesday, November 17, 2015 11:12 AM

To: Krisztian, George (DEQ); Shekter Smith, Liane (DEQ); Busch, Stephen (DEQ)
Cc: Priem, Wesley F. (DHHS); Groetsch, Kory J. (DHHS); Wisinski, Courtney (DHHS)
Subject: EBL Water Sampling Protocol

Importance: High

Attached is the revised EBL water sampling protocol. | believe it remains consistent with the
intent of DEQ’s draft, while making the instructions a little easier to follow for our
contractors. After some discussion here, we eliminated some of the preliminary steps either
because the information would be collected prior to the water sampling event (e.g., year
home built) or because elements of the plumbing are just outside the scope of an EBL
investigation. | left some comments in that | hope DEQ can address. In particular, we need
contact information for the lab that the contractors may need to coordinate getting the
sampling kits and delivering the collected samples.

ETC will be in the field on Thursday 11/19. If we cannot finalize this in time for that
investigation, they’ll discuss returning to collect the water samples on another day.

Linda D. Dyfema, Ph.D.

Environmental Public Health Director

Division of Environmental Health

Michigan Department of Health & Human Services
517.335.8566

dykemal@michigan.gov
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SPECTROMETRY (ICP/MS)
(CMS)
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1.0 Applicable Analytical Methods

1.1 Method for Determination of Metals in Environmental Samples, Supplement |, U.S.

Environmental Protection Agency, Method 200.8, 1999 Revision 5.5

2.0 Matrix or Matrices
21 Drinking water.
2.2 Surface water.
23 Ground water.
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Method Detection Limits (MDLs)

All MDLs shall be performed according to the Code of Federal Reguiations 40 CFR,
Part 136, Appendix B. See internal procedure SOP 103.

Scope and Application

This method describes the daily operation, tuning, optimization, and analysis
procedures for the analysis of samples according to the U.S. Environmental Protection
Agency (EPA) Method 200.8 as described by Perkin Elmer in "Standard Operating
Procedure, Method 200.8 Using ELAN 6000", Revision 2, September 16, 1996.
Elements that may be analyzed by this method are:

Analyte Chemical Abstract
Services Registry Number
Aluminum 7429-90-5
Antimony 7440-36-0
Arsenic 7440-38-2
Barium 7440-39-3
Beryllium 7440-41-7
Boron 7440-42-8
Cadmium 7440-43-9
Chromium 7740-47-3
Copper 7440-50-8
Iron 7439-89-6
Lead 7439-92-1
Manganese 7439-96-5
Mercury 7439-97-6
Molybdenum 7439-98-7
Nickel 7440-02-0
Selenium 7782-49-2
Silver 7440-22-4
Tin 7697-37-2
Thallium 7440-28-0
Uranium 7440-61-1
Vanadium 7440-62-2
Zinc 7440-66-6

For the determination of metals in water samples with turbidity values greater than
1 NTU, the appropriate sample digestion procedure with recovery verification and
correction cited in Section 14 of this method must be followed prior to sample analysis.

Routine operation and maintenance procedures for the ELAN 9000 ICP/MS can be
found in the ELAN Hardware Guide provided by the instrument manufacturer.

Detailed instructions on operation of the ELAN 9000 ICP/MS operating software can
be found in the ELAN 9000 Software Guide.
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Detailed informaticn regarding requirements by the U.S. EPA Method 200.8 can be
found in Revision 5.4 of Method 200.8.

Method Summary

Aqueous samples are nebulized into a spray chamber where a stream of argon
carries the sample aerosol through a quartz torch and injects it into radio
frequency plasma (RF). The sample is then decomposed and dissolved. The
ions produced are entrained in the plasma gas and, by means of water cooled,
differentially pumped interface, introduced into a high vacuum chamber that
houses a quadrupole mass spectrometer. The ions are sorted according o
their mass-to-charge ratio and measured with a detector.

Definitions

Dissolved — Material that will pass through a 0.45 pm membrane filter assembly prior
to sample acidification.

Total Recoverable — The concentration of an analyte determined on an unfiltered
sample following treatment with hot dilute mineral acid.

Instrument Detection Limit — The concentration equivalent of an analyte signal which is
equal to three times the standard deviation of the blank signal at the selected
analytical mass.

MDL — The minimum concentration of an analyte that can be identified, measured, and
reported with 99% confidence that the analyte concentration is greater than 0.

Linear Dynamic Range (LDR) — The concentration range over which the analytical
working curve remains linear.

Laboratory Reagent Blank (LRB) — An aliquot of reagent water that is treated exactly
as a sample including exposure to all labware, equipment, solvents, reagents, and
internal standards (ISs) that are used with other samples. The LRB is used to
determine if method analytes or other interferences are present in the laboratory
environment, the reagents, or the apparatus.

Continuing Calibration Verification (CCV)-A mid-range calibration solution that is
prepared

in the laboratory. The CCV is used to check calibration performance during a batch
run.

Calibration Blank — A volume of ASTM type | water acidified with the same acid matrix
as is present in the calibration standards (CALs).

1S — A pure analyte added to a solution in known amounts and used to measure the

relative responses of other method analytes that are components of the same solution.
The IS must be an analyte that is not a sample component.
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Stock Standard Solution (SSS) — A concentrated solution containing one or more
method analytes prepared in the laboratory using assayed reference materials or
purchased from a reputable commercial source.

CAL — A solution prepared from the stock standard solution (SSS) that is used to
calibrate the instrument response with respect to analyte concentrations.

Tuning Solution — A solution used to determine acceptable instrument performance
prior to calibration and sample analyses.

Laboratory Fortified Blank (LFB) — An aliquot of reagent water to which known
guantities of the method analytes are added in the laboratory. The LFB is analyzed
exactly as a sample. The purpose of the LFB is to determine whether the method is
within accepted control limits.

Laboratory Fortified Sample Matrix (LFM) — An aliquot of an environmental sample to
which a known quantity of each method analyte is added in the laboratory. The LFM is
analyzed exactly as a sample. The purpase of the LFM is to determine whether the
sample matrix contrjbutes bias fo the analytical results. The background
concentrations of the analyte in the sample matrix must be determined in a separate
aliquot and the measured values in the LFM coirected for the concentrations found.

Quality Control Sample (QCS) — A solution containing a known concentration of each
method analyte used to fortify an aliquot or LRB matrix. The QCS is obtained from a
source external to the laboratory. It is used fo check labaratory performance.

Continuing Calibration Blank (CCB}) - A volume of purified water fortified with the same
matrix as is present in the calibration standards (CALs) but without analytes, internal
standards or surrogates.

Duplicate - A second aliquot of the sample processed and analyzed identically as the
first sample.

Interferences

Isobaric interferences occur when an isotope of one element is at the same
nominal mass as an isotope of another element (i.e., Mo 98 and Ru 98).
Caorrections for isobaric interferences may be made by measuring the intensity
due to the interfering element at another isotope and using its natural
abundance ratios to correct for its presence at the analytical mass of interest.
Most commonly used corrections for isobaric interferences are already present
as default interference eguations in the ELAN software.

Care should be taken that the isotope measured for correction purposes does
not suffer from overlap with other isotopes that may be present in the sample.

Molecular interferences are caused by molecular species formed in the plasma
with plasma or matrix ions (i.e., common molecular interferences include ArCl,
CIO, nitrogen dimer, oxygen dimer, oxide species, double charged species,
etc.). Predictions about the type of molecular interferences may be made using
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knowledge about the sample matrix. Molecular interferences can often be
corrected for in the same manner as isobaric interferences (i.e., measuring the
intensity present at another isotope and using isotope ratios to calculate the
amount of the interfering species. For example, corrections for interferences of
Ar*°CI* on As at mass 75 may be made by measuring the intensity of ArCl
present at mass 77 [Ar*°CI*’] and converting to the apparent intensity of ArCl at

mass 75 by using the isotopic ratio of CI*’ to CI*

Safety

Safety glasses are required in all designated laboratory areas.
Be familiar with the Laboratory Chemical Hygiene Plan.

Be familiar with the Laboratory Safety Palicy.

The analyst must be familiar with any safety data sheets applicable to this
method.

The use of laboratory equipment and chemicals exposes the analyst to several
potential hazards, Good laboratory technique and safety practices should be
followed at all times.

Liquid argon represents a potential cryogenic hazard. Safe handling
procedures should be used at all times when handling liquid argon tanks.

The ELAN 9000 is fully interlocked to protect the user from dangers such as
high voltages, radio frequency generators, and intense ultra-violet light. At no
time should the operator attempt to disable these interlocks or operate the
ELAN 9000 if any safety interfock is known to be disabled or malfunctioning.

Spilled samples, reagents, and water should be cleaned up from instrument
and autosampler surfaces immediately. In the case of acid spills, the acid
should be neutralized with sodium bicarbonate solution before cleanup.

Equipment and Supplies

Perkin-Elmer ELAN 9000 ICP-MS system - Includes ELAN 9000 instrument,
computer system, ELAN XP software, printer, and autosampler (ESI-SC).

Peristaltic pump tubing:

Black/Black - 0.76 l;nm ID for carrier. (SCP 020-130-007 or equivalent)
Green/Orange - 0.38 mm ID for internal standard (SCP 020-130-004 or
equivalent)

Grey/Grey — 1.30mm for drain. {Santoprene 777444 or equivalent)
Calibrated mechanical pipettes.

10 - 100 pL.
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100 - 1,000 pL.
Pipette tips - Metal-free, plastic.

Autosampler tubes - 16 mL, plastic tubes, or equivalent for complete metals
analysis, arsenic and lead/copper analysis.

Autosampler tubes - 50 mL, plastic, with caps, or equivalent.
Centrifuge tubes — 15 mL, plastic with caps or equivalent.
Reagents and Standards

All reagents, solvents, and standard must be traceable to the stock inventory tracking
log.

All reagents, solvents and standards must be labeled with: date received, date
opened, expiration date, tracking number and receiver’s initials.

All prepared reagents and standards must be labeled with: date prepared, expiration
date, preparer’s initials and tracking number.

All standard logbooks must be completely filled out.

Ali certificates of analysis must include the stock inventory tracking number that was
assigned to the standard.

All reagents may contain impurities that may affect the integrity of the analytical
results. High purity reagents, water, and acids must be used whenever
possible due to the high sensitivity of ICP-MS. Nitric acid is preferred for ICP-
MS in order to minimize polyatomic interferences.

Nitric acid, concentrated — Trace metal grade.

Hydrochloric acid, concentrated — Trace metal grade.

Reagent water - Equivalent to ASTM type | water (ASTM D 1193).

Reagent blank solution - Prepare by partially filing a 1 L volumetric container
with reagent water. Add 10 mL of concentrated nitric acid and 100 L of 1,000
mg/L. gold stock. Dilute to 1 L volume with reagent water. This solution is used
for preparation of calibration blanks, standards, and quality control {(QC)
samples.

Single element stock solutions of the following elements:

Germanium — 1,000 mg/L. (Spex ICP-032 or equivalent)

Gold — 1,000 mg/L. (Spex ICP-079 or equivalent)

Telfurium — 1,000 mg/L. (Spex ICP-052 or equivalent)
Iron — 1,000 mg/L. (Spex ICP-028 or equivalent)
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Molybdenum — 1,000 mg/L.. (Ultra ICP-042 or equivalent)
Mercury — 5 mg/L. (Inorganic Ventures QCP-QCS-4 or equivalent)
Antimony - 100 mg/L. (Spex ICP-051 or equivalent)

Tuning Solution - 10 pg/L. Ba, Be, Ce, Co, In, Li, Mg, Pb, Rh, T, U, Y. (Spex CL-Tune-
1 or equivalent)

Prepare by adding 800 mL reagent water in a 1 L volumetric. Add 20 ml of
HNO3. Add 1ml of Tuning Solution 1 containing 10 mg/L of Ba, Be, Ce, Co, In,
Li, MG, Pb, Rh, Tl, U, Y. Bring to final volume,

IS Solution — Multi-element Internal Standard Soln of 15 ug/L of Bi, Ho, L%, Sc,
Y, Inand Tb. 150 pg/L of Ge. 150 ug/L of Te. Solution is prepared in 1% nitric
acid with 100 pg/l. gold added in a 1 L volumetric container,

Prepare by partially filling a 1 L volumetric container with reagent water. Add 10 mL of
concentrated nitric acid. Add 100 pL of 4,000 mg/L gold stock. '

Add 1.5 mL of a stock solution (Spex CLISS-1 or equivalent) containing 10 mg/L of the
following: Li°, Sc, Ho, Y, in, Tb, and Bi.

Add 150 pL of 1,000 mg/L germanium stock solution.

Add 150 pL of 1,000 mg/L tellurium stock solution.

Dilute to volume with reagent water. Check instrument response. When added to
blank reagent solution {(calibration blank) through peristaltic pump, this solution should
provide an instrument response of 100,000 to 500,000 cps for elements of interest in
this solution.

Due to the high sensitivity of the Elan 9000 the prepared concentrations of the internal
standard solution may vary and change over time as the sensitivity of the instrument
changes espedcially when the cones or lens are replaced. These allowances are
acceptable.

Standard Stock Solutions

Calibration Stock 1 - Containing 10 mg/L of Ag, Al, As, Ba, Be, Ca, Cd, Cr, Co, Cs, Cu,
Fe, Ga, K, Li, Mg, Pb, Mn, Mo, Na, Ni, Rb, Se, Sr, Tl, U, V, and Zn. (Spex 2A CLMS-
2AN or equivalent)

Calibration Stock 2 - Containing 10 mg/L of Sb, Mo. Prepare by partially filling a 100
ml. volumetric with 2% HNO,, add 1 mL each of 1,000 mg/L Mo (Ultra ICP-042 or
equivalent) and Sb (Ultra ICP-051 or equivalent). Bring to final volume.

Calibration Stock 3 — Containing 5 mg/L of Hg {Inorganic Ventures-QCP-QCS-4 or
equivalent). Prepare by partially filing a 15 mL volumetric container with reagent blank
solution. Add 2 mL of 5 mg/L mercury standard. Dilute to 10 mL volume with reagent
blank solution.

Calibration Stock 4 — Containing 100 mg/L of Fe (Spex ICP-028 or equivalent).
Prepare by partially filling a 50 mL volumetric container with reagent blank solution
Add 5 mL of 1,000 mg/L Fe standard. Dilute to volume with reagent blank solution.

QCS Stock — The QCS stock may have the same concentrations as specified in

Section 10.14, but it must be from a source independent of that used for calibration or
from a different lot number if from the same source.
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QCS Stock 1 - Containing 100 mg/L of As, Be, Ca, Cd, Co, Cr, Cu, Fe, Li, Mg, Pb, Mn,
Mo, Ni, Sb, Se, Sr, Ti, Tl, V, and Zn. {Spex Standard 21, QC-21 or equivalent).

QCS Stock 2 —Containing 100 mg/L K, 500 mg/L Si, 100 mg/L Al, B, Ba and Na, 50
mg/L Ag. (Spex-Quality Control Standard 7A, QC-7A or equivalent).

QCS Stock 3 - Containing 1 mg/L of Hg. Prepare by partially filling a 50 mL volumetric
container with reagent blank solution. Add 50 pul. of 1,000 ug/mL mercury stock (Ulira
ICP-080 or equivalent) Dilute to volume with reagent blank solution.

QCS Stock 4 — Containing 100 mg/L of Fe. Prepare by partially filling a 50 mL
volumetric container with reagent blank solution. Add 5 mL of 1,000 mg/L Fe
standard. Dilute to volume with reagent blank solution. (Spex ICP-028 or equivalent)
Note: This must be a different lot number than the one usedin 10.14.4

CAL - Prepare fresh CAL every two weeks or more often if necessary. The
following CAL combinations are recommended and have been found to work
for a wide variety of samples:

Calibration Blank - A solution containing 1% nitric acid in reagent water with 100 ug/L
gold added. Transfer reagent biank solution to a 50 mL volumetric tube.

CAL 1 - 10 ug/L of Ag, Al, As, Ba, Be, Ca, Cd, Cr, Co, Cs, Cu, Ga, K, Li, Mg, Pb, Mn,
Na, Ni, Rb, Sb, Se, Sr, Tl, U, V, and Zn, 110 ug/L Fe and 1 pg/l. of Hg.

10.16.2.1 Fill a 50 mL volumetric tube with approximately 20 ml. of reagent blank
solution. Pipeite 50 pL of calibration stock 1, 50 pL of calibration stock
2, 50 yL of calibration stock 3 and 50 L of calibration stock 4 into the
tube. Dilute to 50 mL with reagent blank solution.

CAL 2 - 20 ug/L of Ag, Al, As, Ba, Be, Ca, Cd, Cr, Co, Cs, Cu, Ga, K, Li, Mg, Pb, Mn,
Na, Ni, Rb, Sb, Se, &r, Ti, U, V, and Zn, 220 ug/l. Fe and 2 ug/L of Hg.

10.16.3.1 Fill a 50 mL volumetric tube with approximately 20 ml of reagent blank
solution. Pipette 100 pL of calibration stock 1, 100 pL of calibration
stock 2, 100 uL of calibration stock 3 and 100 pL of calibration stock 4
into the tube. Dilute to 50 mL with reagent blank solution.

CAL 3 -100 ug/L of Ag, Al, As, Ba, Be, Ca, Cd, Cr, Co, Cs, Cu, Ga, K, Li, Mg, Pb, Mn,
Na, Ni, Rb, Sb,Se, Sr, Tl, U, V, and Zn and 1,100 pg/L of Fe. Mercury is not included
in this solution,

10.16.4.1 Fill a 50 mL volumetric tube with approximately 20 mL of reagent blank
solufion. Pipette 500 yL of calibration stock 1, 500 UL of calibration
stock 2, and 500 L of calibration stock 4 into the tube. Dilute to 50 mL
with reagent blank solution.

QCS Standard - Prepare fresh quarterly or as needed for analysis. The
following concentrations are suggested when the standards in Section 10.15
are used: 50 ug/L of Ag, Al, As, Ba, Be, Ca, Cd, Cr, Co, Cs, Cu, Ga, K, Li, Mg,
Pb, Mn, Na, Ni, Rb, Sb,Se, Sr, Ti, U, V, and Zn, 550 pg/L of Fe and 1.5 of pg/L.
Hg.
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Fill a 50 mL volumetric tube with approximately 20 mL of reagent blank solution.
Pipette 25 pL of QCS stock 1, 25 pl of QCS stock 2, 75 L of QCS calibration stock 3,
and 250 L of QCS stock 4 to the tube. Dilute to 50 mL with reagent blank solution.

Mercury Spike Solution — 100 ug/L

Prepare by adding 1 mL of mercury 1 mg/L. stock from Section 10.15.3 to a centrifuge
tube containing 8 mL of reagent blank water. Fill to 10 mL volume,

Dual detector cross-calibration solution - Contains 200 ug/L each of Al, Sb, As, Ba, Be,
Cd, Cr, Co, Cu, Pb, Mn, Mo, Ni, Se, Tl, Th, U, V, Zn, Na, Ca, Mg, K, Fe, Sc, Y, In, Rh,
Thb, Ho, and Bi.

Prepare by adding 1 mL of calibration stock 1, 1 mL of calibration stock 2, and 1 mL of
the IS stock solution (Section 10.13.2) to a 50 mL volumetric fube containing 25 mL of
reagent water and 1 mL nitric acid. Dilute to 50 mL with reagent water. Mix well.

Auto Lens Calibration Solution: 10 mg/L of Ba, Be, Ce, Co, In, Li, Mg, Pb, Rh, Ti, U,
and Y

Use tuning solution from Section10.12 to perform auto lens calibration on Be, Co and
In.

Sample Collection, Preservation, and Handling
Samples are received in 250 mL or 1 L plastic containers (unit 36ME or Unit 36CC).

For the determination of total recoverable elements, add 2.5 mL to 250 ml botties or 10
ml to 1 L bottles of nitric acid to make a 1.0% nitric acid solution to a pH <2. Mix and
ailow to stand for at least 16 hours. The sample should not be filtered prior to analysis.

pH is measured for all samples after this standing time. Samples that have a pH > 2
receive additional Nitric acid, 2.5 ml for a 250 mL bottle or 10 mL for a 1 L bottle, and
held for an additional 16 hours.

Turbidity is measured for all samples after this standing time. Samples having turbidity
<1 NTU are analyzed directly according to this method. (DEQ Environmental Method
336) If a sample has turbidity > 1 NTU, it is digested according to Section 14.6.1 in the
block digestion method per SOP 203 used in the DEQ Environmental Laboratory.

Complete pH and turbidity worksheet including date, time, initiais when samples are
acidified and tracking number of acid. Also include date, time and initials when resuits
are determined.

Sampling units and acid (sample blank) must be shown to contain metal analytes at
concentrations lower than 2 times the MDL.

Sample holding time for all elements tested is six months {(except mercury). Sample
holding time for mercury is 28 days.
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Samples are stored at room temperature.
Quality Control

initial demonstration of performance - The following items must be completed before
the analysis of any sample is performed by each laboratory using this method:

Linear calibration ranges.

12.1.1.1 Calibrate the instrument as described in Section 13.0.

12.1.1.2 Run a series of increasing concentration standards close to the upper
LDR of the instrument. 1t is suggested that multi-element standards be
used for this procedure whenever possible.

12.1.1.3 The upper LDR limit is defined as the highest concentration of standard
analyzed where the concentration from Section 12.1.1.2 is multiplied by
0.9 to determine the LDR.

121.1.4 The upper LDR should be redetermined whenever one of the following
occurs:

12.1.1.4.1 A new detector is installed.

12.1.1.4.2 Any major change in hardware.

12.1.1.4.3 A different sample introduction system (change in
nebulizer or spray chamber type) is installed.

12.1.1.5 MDL - Fortify a reagent blank with a concentration of each analyte that
is two to five times the estimated detection limit.
12.1.1.6 Take seven replicate aliguots of this solution and process through the

entire method (including any sample preparation steps). Calculate the
standard deviation of the measured concentrations for the seven
aliquots. Multiply the standard deviation by 3.14 (student's t value for
99% confidence level and n = 7) to obtain the MDL (in concentration
units).

12.1.1.7 The MDL must be sufficient to detect analytes at the required levels
according fo compliance monitoring regulations,

12.1.1.8 The MDL should be redetermined:

12.1.1.8.1 Annually.

12.1.1.8.2 When a new analyst runs the instrument.

12.1.1.8.3 When any change to the sample preparation procedure
OCCUrs.

12.1.1.8.4 When any significant change to the instrument occurs
(new detector, detector voltages are changed, or
different sample introduction system is used).

Laboratory performance quality assurance (QA) procedures
LRB - A minimum of one LRB must be run for every batch of 10 samples of the
same matrix (QC4).

LRB values greater than the MDL may indicate possible laboratory or reagent
contamination.
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When LRB values constitute 10% or more of the analyte level or are 2.2
times the analyte MDL (whichever is greater), fresh aliquots of the
samples must be prepared and analyzed again for the affected analytes
after the source of contamination has been identified, corrected, and
verified with acceptable LRB performance.

One LFB must be analyzed with each batch of ten digested samples.
The LFB is prepared by spiking an aliquot of the reagent blank solution
with each analyte at a concentration of 50 ug/L (except mercury, which
is 1.5 ug/L).

The percent recovery is calculated according to the following formula:

LFBR = 100 x (LFB - LRB)/s

where: LFBR = percent recovery for LFB.
LFB = LFB results.
LRB = LRB results.
s = amount of spike added (in concentration units).

The percent recovery for the LFB shall be within the required control
limits of 85% -115%. If the recovery is not in control, the source of the
problem should be identified and resolved before analysis is continued.
When sufficient internal performance data becomes available (usually a
minimum of 20 to 30 analyses), optional control limits for the LFB can
be determined from the mean percent recovery. Upper and lower
controt limits should be as follows:

Upper control limit = x + 35

where: S = standard deviation of last 20 measurements.
X = mean value.

Lower control limit = x - 35

where: S = standard deviation of last 20 measurements.
X = mean value,

The optional control limits must be equal to or better than the required
contral limits of 85-115%. All optional control limits should be updated
using the most recent 20 - 30 data points. All such data should be kept
on file and available for review.

QCS Analysis - QCS analysis must be performed whenever one of the following

OCCUrs:

12.2.4.1
12.2.4.2

When beginning the use of this method.
Quarterly (or as required to meet data quality objectives).
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12.2.4.3 Whenever the QCS is analyzed, the resuits must be within £10% of the
stated value. If the QCS is not within limits, an immediate second
analysis must be performed to confirm unacceptable performance. If
the second analysis result is unacceptable, the analysis must be
terminated and the source of the problem identified before continuing.

LFM (required)

The method uses LFM samples to determine any affects on testing by
sample matrices. The results must be 70% - 130%. Run a LFM every
ten samples.

The aliquot used for the LFM must be a duplicate of the aliquot used for
sample analysis and total recovery analyses prior to sample
preparation.

12.3.21 The added analyte concentration must be the same as
that used in the LFB.

Calculate the percent recovery for the LEM as follows:
R =100 x (Cs - C)/s

where: R = percent recovery.
Cs = measured concentration in fortified sample matrix.
C = measured concentration in unfortified sample.
s = Amount of analyte added to sample matrix.

12.3.3.1 The recovery of the LFM should be within the designated acceptance
range of 70% - 130%. If recovery is not consistently within this range
and if the LFB recovery is acceptable, provisions must be made to
determine matrix interference effects for client samples. Resulis
should be appropriately qualified.

12.3.3.2 Recovery calculations are not required if the concentration of the
analyte added is less than 30% of that present in the sample.

Instrument Performance - For all determinations the laboratory much check instrument
performance and verify that the instrument is properly calibrated on a continuing basis.
To verify calibration run the calibration blank and CCV after every batch of 10 samples.
The results of these analyses will indicate whether the calibration remains valid.

Whenever the CCV is analyzed, the results must be within £10% of the stated value. If
the CCV is not within [imits, an immediate second analysis must be performed to
confirm unacceptable performance. If the second analysis result is unacceptable, the
analysis must be terminated and the source of the problem identified before
continuing.
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Internal Standard (IS) responses {required)

The intensities for all 1Ss used must be monitored for comparison with
the intensity of the calibration blank.

The intensities of the I1Ss in all samples, QC, and continuing calibration
checks must be within 60% - 125% of the original response in the
calibration blank.

12.4.21 H the responses are not within the above limits, flush the system with the
rinse blank and monitor the intensities of the ISs in the calibration blank.

12.4.2.2 If the intensities are not within the fimits, take a fresh aliquot of the sample.
Dilute it by a factor of two. Reanalyze.

12.4.2.3 [f the intensities in the calibration blank are not within the limits. Corrective
action must be taken,

Sample Duplicate - In every batch of 10 samples must contain a sample duplicate.
Acceptable criteria if £20%.

Relative Standard Deviation (RSD) — Replicate analysis sample precision must be less
than 10%. If sample analyte RSD is over 10% the sample must be repeated.

Calibration and Standardization

The instrument must be calibrated before analysis of any samples with at least a blank
and one CAl. Each method list uses 3 CAL’s for each analyte curve.

The concentrations of the standards used should be entered into the calibration page
of the analytical method in the ELAN software according to the values of the standards
prepared in Section 10.186.

A linear through zero curve type must have a correlation coefficient of at least 0.995
for all analytes.

The calibration blank will be run as a blank before the analysis of any actual CAL.

The first standard run should be the lowest level standard containing analyte followed
by standards of increasing concentration in order to minimize cross-contamination and
carryover,

Procedure

If sample turbidity is < 1 NTU, proceed with sample analysis in Section 14.2 without
digestion. [f turbidity is > 1 NTU digestion is required.

Samples >1 NTU turbidity are taken to the digestion lab for block digestion per SOP
203.
Proceed with the method after digestion has occurred.

Initiate the plasma. Allow a warm-up of at least 30 minutes. Tuning and
performance check procedures may be carried out during warm-up.
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Smart tune allows you to do mass calibration and daily performance methods
consecutively. If they both pass the criteria, the instrument is ready to run. If
these methods do not meet the criteria, it may be necessary to perform needed
optimization methods under the smart tune file (See Section 14.6.2 for
acceptable criteria).

Open the Smart tune method. Optimize the following parameters using the 10
ppb tuning solution containing Be, Co, Mg, Cu, Rh, Cd, In, Ba, Ce, U, and Pb
10 ppb solution from Section 10.12.

If necessary, open Smart Tune. Select method, select autolens calibration
nebulizer flow, dual detector etc. using the 10 ppb solution in Section 10.12.
Repeat mass calibration and daily performance after optimization has been
completed.

Save the optimization file.

Report will automatically print when optimization is complete. Save the tuning file.
Instrument will proceed {o daily performance portion on the tab.

Check to make sure that the relative standard deviations (RSDs) of the 5 replicates for
Be, Mg, Co, In, Rh, and Pb are all less than 5%.

Monitor daily performance measures of Rh sensitivity, background, % double charged,
and % oxide levels as recommended by Perkin-Elmer.

14.6.2.1 Rh > 300,000 cps for 10 ppb.

14.6.2.2 Pb > 100,000 cps for 10 ppb.

14.6.2.3 Mg > 40,000 cps for 10ppb.

14.6.2.4 Background at mass 220 < 30 cps.

14.6.2.5 % double charged < 3%.

14.6.2.6 % oxides < 3%. (Oxides and double charged levels can be reduced by

slightly decreasing the nebulizer flow rate). Report will automatically
print when optimization is complete. At the prompt save the new daily
performance.

Open the method desired.

Prepare the CAL as described in Section 10.17.

Make any desired changes to the method. Save it under the same name.

Load the calibration blank and CALs into the autosampler positions specified in the
autosampler page of the analytical method.

Load the QC samples defined in the QC checking portion of the method into the
autosampler according to the positions entered in the QC autosampler page of the

method.

Edit the sample window for batch analysis to update with new sample information
including sample type, numbers for sample location and run parameters. Save.
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Load the applicable method for the sample batch.
If automatic QC checking is used, the method must be the same for all samples.

The calibration action for the first sample for which concentration results are desired
must be "analyze blank, standards, and sample".

The calibration action for all other samples is usually "analyze sample” unless periodic
recalibration is desired.

Enter peri-pump control speeds for all samples. The normal is “-4”,

Open the sample file, add or delete samples, make necessary changes including
labeling sample type, sample position numbers and run criteria.

Load the samples into the autosampler positions specified in the sample file.

Select the samples to be analyzed by highlighting the row number with the mouse.
Choose “analyze batch”.

When run is complete, analyze data for repeats to complete the run. (See Section
12.0 for QC guidelines)

Upload acceptable data into LIMS system.

Calculations

All calculations necessary to convert raw data (ion counts/second) are performed by
the ELAN software. The calculated quantities are selected by choosing the desired
options in the report options screen. The default report option for the ELAN 200.8
method is labworks.rap. If the user desires, this format can be edited and saved under
a new name.

All calculations performed with the ELAN software are based on the ratio of the analyte
intensity (cps) to the IS intensity (cps). In all calculations where 1Ss are used, the ratio
of the analyte intensity to IS intensity is taken before any other calculation is
performed.

QC sample results may be checked using the QC checking features in the ELAN
software. All values entered in the default ELAN Method 200.8 should be checked and
edited to match the true values used by the laboratory. The modified method can then
be saved under a different name.

Gold is added to pertinent calibration solutions used in this method at a concentration
of 100 pg/L to minimize memory effects for mercury caused by deposition of mercury
on instrument surfaces. While gold effectively minimizes memory effects, it also
uniformly suppresses instrument response to mercury by approximately 50%. Gold is
not initially added to samples analyzed by this method (other than a slight amount from
the IS solution). This results in an increased instrument response to mercury in these
samples (increased sensitivity), but erroneous quantitative results. Since mercury is
rarely detected, the following approach should be used when mercury response
exceeds the intended reporting limit:

ldentify any samples with mercury concentrations indicated above the detection limit in

the initial analysis (in the absence of added gold).
Spike these samples with gold to produce the same 100 ug/L gold concentration as
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the CAL.
Analyze the samples spiked with gold quantitatively for mercury by this method.

Method Performance
Instrument operating criteria is below:
Review the results in the report to check for background count, sensitivity, and oxides.

Typical performance specifications are recommended by instrument manufacturer
should be approximately;

Background < 30 cps @ mass 220
Rh sensitivity > 300,000 cps

Mg sensitivity > 40,000 cps

Pb sensitivity > 100,000 cps
CeO/Ce <0.03%

Ba++/Ba+t <0.03%

If the performance check is satisfactory, analyses can begin.

If the performance check is not satisfactory, the condition of the peristaltic pump
tubing, the condition of the cones, and the torch and injector position/cleanliness
should be checked. The daily optimization procedures should then be performed.
Most performance problems arise from the condition of the sample introduction
system, torch, or cones.

If the performance check is stili not satisfactory, an auto lens calibration may need to
be performed and the instrument performance rechecked. If performance remains
unsatisfactory, a complete optimization may need to be performed.

Pollution Prevention

This method requires a very small amount of sample for complete metals analysis.

Digestion is not required for the majority of samples, which reduces the amount of acid
that is needed for sample analysis.

Data Assessment

Any necessary corrective actions involve the reanalysis of fresh contrals and/or CALs,
the review of QC data, and the review of instrument factors.

The data must be qualified for samples not tested within sample holding time.
Corrective Actions

Poor recovery on selected QC analytes - If poor recoveries are obtained on only
particular analytes in a QC standard and it has been verified that the sample has been

properly prepared, the problem could be related to a problem with the IS used. The
entire list of elements grouped with an IS should be reviewed. If the results for all
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elements are not satisfactary but the results for other elements not grouped with that
IS are acceptable, the problem could relate to the IS used for that grouping.

Try using a different IS and reprocessing the data.

- The monitored intensities of the |Ss must be reviewed. If the IS used for the elements

with unacceptable results is not within the allowable range or if the percent recovery
for this IS is significantly different than the others, a different IS should be used and the
data reprocessed.

Poor RSDs {precision) on standards and samples.

Check that the interface cones are in good condition and that the orifices of both cones
are round and of the proper size.

Check that the nebulizer is in good condition and not clogged. Check the spray
chamber for excess fluid or ice. Check the sample induction lines to make sure that
excess fluid is being carried to waste. Check lines to the autosampler valve to make
sure that sample loop and other lines are not clogged. Replace parts as needed.
Check that the peristaltic pump tubing is in good condition and not worn. When the
autosampler probe is removed and reinserted in the wash solution, an air bubble will
be visible in the tubing. Watch the progress of this bubble. Adjust the tension on the
pump tubing so the flow is smooth without any pulsation.

Sequence occurs impraperly on startup of a batch analysis.

The sampile file has either not been saved or re-opened properly. Save the sample
file. Reopen the same file. The full path name of the method should appear in the
method field of the sample list.

Waste Management

The U.S. EPA requires that laboratory waste management practices be conducted
consistent with alf applicable rules and regulations. Excess reagents, samples, and
method process wastes should be characterized and disposed of in an acceptable
manner. The EPA urges laboratories to protect the air, water, and land by minimizing
and controfling all releases from hoods and bench operations, complying with the letter
and spirit of any waste discharge permit and regulations, and by complying with ali
solid hazardous waste regulations, particularly the hazardous waste identification rules
and land disposal restrictions. For further information on waste management, consuilt
the Waste Management Manual for Laboratory Personnel available from the American
Chemical Society’s Department of Government Regulations and Science Policy, 1155
16" Street, N.W., Washington, DC 20036, (202) 872-4477.

References

“Methods for the Determination of Metals in Environmental Samples - Supplement 1"
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DRAFT – WORK IN PROGRESS

Protocol for Collecting Residential Drinking Water Samples for Lead Analysis



The following protocol will be used by the Michigan Department of Health and Human Services (MDHHS) to ensure that residential drinking water samples are collected in a systematic, consistent manner as part of an elevated blood lead (EBL) investigation. The results will be used to evaluate human exposure and to identify plumbing components that are contributing lead to household drinking water.	Comment by Shekter Smith, Liane (DEQ): Suggest re-wording to indicate “results will contribute to evaluation of human exposure risk” or something like that.  A lead result in drinking water, by itself, is not enough to “evaluate human exposure”.  



MDHHS will:

· Collect water samples from the kitchen faucet used for drinking and cooking; a secondary faucet, most likely a bathroom sink; and any additional faucets based on frequency of use for consumptive purposes.

· Collect two small volume [125 milliliter (mL)] first-draw samples from each cold faucet to evaluate exposure to lead in drinking water.	Comment by Shekter Smith, Liane (DEQ): Could this be confusing? “each” rather than the two (maybe three) selected taps?  Sort of implies that every tap in the house will be sampled.

· Collect ten large volume [1 liter (L)] sequential samples from the kitchen cold faucet to identify plumbing components that are contributing lead to the household water supply.

· Incorporate the results of water testing into the EBL investigation report.	Comment by Dykema, Linda D. (DHHS): HHS will draft language to be included in the EBL report.

Before the EBL Inspection  



Obtain information about the age of the house and any building additions. Identify if there are any records of previous water testing in the past two years.  	Comment by Shekter Smith, Liane (DEQ): Add a requirement to identify any service line information.  This will be important when evaluating sampling results.



Instruct residents not use any water in the house for any purpose (including toilet flushing) for at least 6 hours prior to sample collection.	Comment by Dykema, Linda D. (DHHS): Timing will depend on when the EBL is scheduled.



Step 1 – Prior to Sample Collection



Sampling staff should confirm upon arrival at the home that no water has been used in the home for at least 6 hours prior to sample collection. 



Step 2 – Identify and Label the Sample Faucets	Comment by Groetsch, Kory J. (DHHS): A map?- hand drawn should be sufficient – to identify location of sampled faucets – 1st floor / 2nd floor – label map with KF or BF or OF.   



•	Identify the primary cold kitchen faucet.

•	Identify a secondary cold faucet based on use: most likely a bathroom sink.

•	Identify any additional cold faucets that are frequently used.



Document each sampling location with digital photos. Note the presence of any potential brass components or treatment devices, and whether the faucet has an aerator. Document other noteworthy items for each location such as leaky faucet, rust stained sink, etc. Document any exposed plumbing in the basement, if possible.	Comment by Shekter Smith, Liane (DEQ): Photos below the sink/faucet showing actual connections/materials are really helpful too.



If a temporary in-line filter is installed on the faucet, use the by-pass lever to collect unfiltered water samples. A whole house filter does not preclude sampling, as this is a permanent filter and representative of actual exposure. 



Each water sample must be given a unique identification (ID) code that identifies the location of the faucet, the sample volume, and the order of sample collection. 



Faucet location is indicated as follows:

· KF = kitchen faucet, cold

· BF = bathroom faucet, cold

· OF = other faucet, cold (specify type)

The two 125-mL first draw samples are labeled in order of collection P1 and P2. For example, the ID codes for the bathroom faucet samples would be BF-P1 and BF-P2.  



The 10 large volume 1-L sequential samples collected from the kitchen faucet are labeled A1 through A10. For example, the first sequential sample at the kitchen faucet is labeled KF-A1, the second is labeled KF-A2 … through KF-A10. 



Step 3 – Collect the Small Volume Samples



Before sample collection:

1. Write the assigned ID code on each sample bottle’s green label using a black Ultra Fine Point Sharpie permanent marker. To ensure clarity for the DEQ lab, draw a slash mark through each zero, the number one is a straight vertical line (no hat or foot), and cross each number seven. 

2. Next, remove the cap from each bottle and label using a red Fine Point Sharpie permanent marker. Write ‘1’ on the white cap of the bottle marked as P1; write ‘2’ on the cap of the bottle marked as P2.	Comment by Shekter Smith, Liane (DEQ): Caps should be handled carefully.  When set down on any surface, they should be kept open side up.

3. Complete the Request for Analysis forms for each sample using a pen, pencil or black Sharpie. If the Lead and Copper analyses is not already selected, mark as 32CC for the 125-mL samples. 

Collect 125-mL samples from all secondary faucets before collecting any samples from the primary kitchen faucet. Collect the P1 sample as the very first-draw from each faucet, followed by the P2 sample.



DO NOT REMOVE THE AERATOR IF THERE IS ONE, but make a notation that there is an aerator present.





Sample collection:

1. Place the P1 bottle under the faucet, open the faucet to produce a moderate, steady stream and fill the first bottle to the appropriate level. Immediately fill the P2 bottle without a break in the stream (do not turn off the faucet between the first and second bottle unless necessary and do not allow water to run down the drain in between the first and second bottle if at all possible). 	Comment by Shekter Smith, Liane (DEQ): DELETE “unless necessary”.  There should be no reason to turn off the faucet between P1 and P2.

2. Turn off faucet. Cap each sample bottle making sure to match the P1 sample to the ‘1’ white cap, and the P2 sample to the ‘2’ white cap.

3. Secure the appropriate request for water analysis form to each bottle (refer to the example bottle provided for “instructions”) with a rubber band.

4. Bundle the P1 and P2 samples collected at each faucet (after the proper paperwork has been banded to each bottle) and secure them together with a single rubber band.

Step 4 – Collect the Large Volume Samples

After all 125-mL samples have been collected; collect ten sequential 1-L samples from the kitchen cold faucet.  



Before sample collection:

1. Write the assigned ID code on each sample bottle’s green label using a black Ultra Fine Point Sharpie permanent marker. To ensure clarity for the DEQ lab, draw a slash mark through each zero, the number one is a straight vertical line (no hat or foot), and cross each number seven. 

2. Next, remove the cap from each bottle and label using a red Fine Point Sharpie permanent marker. Write 1 through 10 on the white caps of the 1-L bottles for the A1 through A10 sequential samples.	Comment by Shekter Smith, Liane (DEQ): Same comment re: the cap.

3. Complete the Request for Analysis forms for each sample using a pen, pencil or black Sharpie. If the Lead and Copper analyses is not already selected, mark as 36CC for the 1-L samples. 

Sample collection:

1. Place the A1 bottle under the faucet, open the faucet to produce a moderate, steady stream and fill the first bottle to the appropriate level. Immediately fill bottles A2 to A10 consecutively without a break in the stream (do not turn off the faucet between bottles and do not allow water to run down the drain between the bottles).

2. After all 1-L samples are collected, turn off faucet. Cap each sample bottle making sure to match the A1 sample to the ‘1’ white cap, the A2 sample to the ‘2’ white cap and so forth.

3. Secure the appropriate request for water analysis form to each bottle (refer to the example bottle provided for “instructions”) with a rubber band.



Step 5 - Deliver all sample bottles to the DEQ Drinking Water Laboratory.	Comment by Groetsch, Kory J. (DHHS): Delivery should be its own step.  Step 5  - delivery of samples.
  I would include the address, contact number, afterhours numbers, etc… Just in-case they get the new person who knows nothing. 	Comment by Shekter Smith, Liane (DEQ): Agree.  Should provide lab address and directions regarding how to get into the lab and drop off samples.



The DEQ Drinking Water Laboratory will analyze all water samples in accordance with the Laboratory Services Standard Operating Procedure (SOP) Document SOP #800 Revision #4 Effective Date 10/2015.	Comment by Groetsch, Kory J. (DHHS): Does SOP#800 site Method 200.8?  As written it sounds like they will follow two different methods.  I would think they wrote their SOP#800 based on EPA method 200.8. 

It should be sufficient to site SOP#800, if that SOP describes the Method 200.8;  the method detection limits, and quality assurance/quality control. 

Plus, this protocol is about collection of samples not analysis. 

 



Applicable analytical methods will be in accordance with the Method for Determination of Metals in Environmental Samples, Supplement I, U.S. Environmental Protection Agency, Method 200.8, 1999 Revision 5.5.	Comment by Shekter Smith, Liane (DEQ): I’m attaching the SOP I received from George.  If there are further questions, perhaps George can answer them.



All Method Detection Limits shall be performed according to Title 40 of the Code of Federal Regulations, Part 136, Guidelines Establishing Testing Procedures for the Analysis of Pollutants, Appendix B, Definition and Procedure for the Determination of the Method Detection Limit.



Analytical quality control will be in accordance with SOP #800 Revision #4.


