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Mr. John E. Kieling, Chief e SO0
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New Mexico Environment Department A
2905 Rodeo Park Drive East, Building 1 ~ Hazardous Waste Bure

Santa Fe, New Mexico 87505-6303
Subject: Waste Isolation Pilot Plant Contract Laboratory Standard Operating Procedure Updates
Dear Mr. Kieling:

This letter transmits updated standard operating procedures (SOPs) used by the Permittees’
contract laboratories for groundwater, volatile organic compound, and hydrogen and methane
analyses. These updates were made between December 2013 and November 2014. Enclosed
is a CD-ROM that contains updated electronic SOPs.

These revised SOPs are being provided to comply with the Permit Attachment L, Section L-4¢(3)
and Attachment N, Section N-4e.

We certify under penalty of law that this document and all attachments were prepared under
our direction or supervision according to a system designed to assure that qualified personnel
properly gather and evaluate the information submitted. Based on our inquiry of the person or
persons who manage the system, or those persons directly responsible for gathering the
information, the information submitted is, to the best of our knowledge and belief, true,
accurate, and complete. We are aware that there are significant penalties for submitting false
information, including the possibility of fines and imprisonment for knowing violations.

Sincerely,

-

€ M - ———

Jose R. Fran 10&/ Robert L. McQuinn, Project Manager
Jnse R.Franeo Nuclear Waste Partnership LLC
Enclosures

cc: w/enclosures

R. Maestas, NMED *ED
cc: w/o enclosures

T. Blaine, NMED ED
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C. Smith, NMED ED
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*ED denotes electronic distribution
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INDEX TO ATTACHMENTS

Hall Environmental Analysis Laboratory

Standard Operating Procedure Number of Pages
S-SM2320-9 (alkalinity) 17
S-SM2510B-1 (specific conductance) 10
S-8270C-12 (semi-volatiles) 35
S-6010-10 (total recoverable metals, 29
dissolved metals)

S-245.1_7470A-5 (mercury) 13
S-SM2540C-9 (total dissolved solids) 8
S-300.0-12 (anions) 28
ALI-A-315.08 (trace metal analysis) 5

Carlsbad Environmental Monitoring & Research Center

Standard Operating Procedure Number of Pages
OC-PLAN-001-005-020106 11 pages — procedure
OC-PROC-002-006-021506 1 page — temporary procedural deviation form

28 pages — procedure
OC-PROC-003-005-021706 9 pages — temporary procedural deviation

forms/file memos
25 pages — procedure

OC-PROC-004-006-021606 1 page — temporary procedural deviation form
13 pages — procedure
OC-PROC-005-007-022106 9 pages — temporary procedural deviation

forms/file memos
27 pages — procedure

OC-PROC-006-005-022006 1 page — temporary procedural deviation form
10 pages — procedure
OC-PROC-009-003-110907 5 pages — temporary procedural deviation

forms/file memos
34 pages — procedure




Contract Laboratory Standard Operating Procedures Used for the WIPP Groundwater
Detection Monitoring, Volatile Organic Compound Monitoring, and Hydrogen & Methane
Monitoring Programs, December 2014

Part 1. Hall Environmental Analysis Laboratory (Groundwater Detection Monitoring

Program)

The standard operating procedures (SOPs) for the contract laboratory, Hall Environmental
Analysis Laboratory (HEAL), are listed below in the index table. HEAL subcontracts trace
metal analysis to Anatek Labs, Inc. The SOP associated with this analysis is also included in the
index table. SOPs from HEAL do not itemize the changes within the procedures or highlight
these changes; however, the HEAL SOP change summary table summarizes the modifications.
Procedures with changes are submitted in compliance with Permit Attachment L, Section L-

4c¢(3).

INDEX TO CONTRACT LABORATORY SOPS - HEAL, 2014

Revised since

Methods/Analytical Parameters CuerrJerELSrOP last submittal to
NMED?

SM2710F (specific gravity) S-SM2710F-2 No
SM2320B (alkalinity) S-SM2320-9 Yes
SM2510B (specific conductance) S-SM2510B-1 Yes
SM4500-H" (pH) S-SM4500-H*-8 No
SM2540D (total suspended solids) S-SM2540D-5 No
SM5310B/EPA Method 9060 (total organic carbon) S-TOC-6 No
EPA SW-846 Method 8270C (semi-volatiles) S-8270C-12 Yes
EPA SW-846 Method 8260B (volatiles) S-8260-12 No
EPA SW-846 Method 6010B (total recoverable metals, S-6010-10 Yes
dissolved metals)

EPA SW-846 Method 7470A (mercury) S-245.1 7470A-5 Yes
SM2540C (total dissolved solids) S-SM2540C-9 Yes
EPA Method 300.0 (anions) S-300.0-12 Yes
EPA SW-846 Method 6020A (trace metal analysis) ALI-A-315.08 Yes

SM = Standard Methods for the Examination of Water and Wastewater

EPA = U.S. Environmental Protection Agency
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HEAL SOP Change Summary, 2014

Method

Current SOP
Number

Effective Date

Supersedes

Summary of Changes*

SM2320B

S-SM2320-9

6/10/2014

S-SM2320-8

“Added PQL and hold
time information for
CO,.”

SM2510B

S-SM2510B-1

3/7/2014

S-SM2510B-0

“Section 13 added for
dilution calculation, and
section 20 updated for
references.”

EPA SW-
846 Method
8270C

S-8270C-12

8/17/2014

S-8270C-11

“Added Appendix A, an
excerpt from EPA method
625 for calculating peak
tailing factors, to the
document.”

EPA SW-
846 Method
6010B

S-6010-10

7/3/2014

S-6010-9

“Updated the hardware
components listed for the
Optima 4300 DV and the
type of nebulizer.
Changed the calibration
concentrations and
calibration standard
mixes.”

EPA SW-
846 Method
T470A

S-245.1_7470A-5

1/24/2014

S-245.1_7470A-4

“Updated digestion
temperature to 90-95°C.
Updated the appendices.
Minor grammatical
changes throughout.”

SM2540C

S-SM2540C-9

3/21/2014

S-SM2540C-8

“Clarified MDL studies
must be done over a
minimum of three days.
Added section 5.5 to
include visual moisture
inspection for samples
with greater than 2000mg
residue and inability to
repeat analysis at an
appropriate dilution.
Several other minor
grammatical changes
throughout the SOP.”

EPA
Method
300.0

S-300.0-12

2/26/2014

S-300.0-11

“Updated the definition of
Linear Calibration Range.
Updated Dionex supplies
to Thermo Scientific
throughout the document.
Added the requirement for
recording soil weight on
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Method

Current SOP
Number

Effective Date

Supersedes

Summary of Changes*

prep sheets and in the
LIMS. Updated the time
and rpms in the centrifuge
step for soils, in section
11.2.12. Additional step
added to instrument setup
in section 11.3.1. As well
as other minor
grammatical changes
throughout.”

EPA SW-
846 Method
6020A

ALI-A-315.08

10/7/2013

N/A

Procedure was updated to
include an analyte list. No
revisions to the actual
procedure were made, so
the SOP number and
effective date did not
change.

SM = Standard Methods for the Examination of Water and Wastewater
EPA = U.S. Environmental Protection Agency
* All SOPs are being distributed with permission from the laboratories. The laboratories provide the summary of
changes in e-mail correspondence. Entries that are verbatim will appear within quotations.
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Contract Laboratory Standard Operating Procedures Used for the WIPP Groundwater
Detection Monitoring, Volatile Organic Compound Monitoring, and Hydrogen & Methane
Monitoring Programs, December 2014

(Continued)

Part 2. Carlsbad Environmental Monitoring & Research Center (Volatile Organic
Compound and Hydrogen and Methane Monitoring Programs)

The SOPs and Quality Assurance Project Plan used by Carlsbad Environmental Monitoring &
Research Center (CEMRC) to provide contract analytical laboratory services are listed below in
the following table. Procedures with changes are submitted in compliance with Permit
Attachment N, Section N-4e. Changes are noted on the procedures in the Temporary Procedural
Deviation Form, Revision History, and are highlighted.

INDEX TO CONTRACT LABORATORY SOPS - CEMRC, 2014

Current . Temp | Changed since last
FeEEele NIsE s Revision SHiEsi e Devs | submittal to NMED?
OC-PLAN-001-005-020106 5 February 17, 2014 0 Yes, new revision
OC-PROC-002-006-021506 6 September 6, 2013 1 Yes, +1 temp dev
OC-PROC-003-005-021706 5 December 5, 2013 | 4 Yes, new revision +4
temp devs
OC-PROC-004-006-021606 6 February 18, 2014 1 Yes, new revision +1
temp dev
OC-PROC-005-007-022106 7 February 18,2014 | 5 Yes, new revision +5
temp devs
OC-PROC-006-005-022006 5 February 18, 2014 1 Yes, new revision +1
temp dev
OC-PROC-009-003-110907 3 September 6, 2013 2 Yes, +2 temp devs

temp dev(s) = temporary procedural deviation(s)
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E.% Hall Environmental
Analysis Laboratory

Common Name: S.0.P. Number:
Standard Methods 2320B, 20™ Edition S-SM2320-9
Method:

Automated and Manual Methods for Total Alkalinity, Low Level Alkalinity, Carbonate,
Bicarbonate, and Hydroxide in Aqueous Samples. Including Total CO, calculation.

Effective Date: Supersedes:
June 10, 2014 S-SM2320-8
Laboratory Manager Quality Assurance/Quality Control Officer:

1.0 Scope and Application

1.1. This SOP describes the procedure for determining the total alkalinity and its three common
forms found in most waters (carbonate, bicarbonate, and hydroxide). This SOP is
applicable to drinking, surface, and saline waters, domestic and industrial wastes.

1.2. There are two processes that can be used for alkalinity determination.
1.2.1 Titration of alkalinity by the automated system, Poseidon.

1.2.1.1 The automated titration system is the preferred procedure for the
determination of alkalinity. Before use of the automated system, the
analyst must have read and understood this SOP and the current pH and
eC SOPs within proven demonstration of capability.

1.2.1.1.1 This SOP relies heavily on information already included in the
current pH SOP. Any change in the current pH SOP must be
adhered to when using this SOP.

1.2.2 Manual titration using a 50mL and or 10mL micro-burette, and a pH meter.
1.2.2.1 The manual titration system is used as a back up system should the auto-
titrator system be temporarily out of service, or if analyzing samples that

have a difficult matrix with an extreme buffering capacity.

1.3. This SOP also includes the procedure for determining low level alkalinities (alkalinities
that are less than 20mg/L).

1.4. This SOP can be used to calculate Free and Total CO, mg/L based on the obtained
alkalinity values.

2.0 Summary of method

Effective Date: June 10, 2014
S.0.P. Number: S-SM2320B-9
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2.1. A 50mL aliquot of sample is titrated with 0.02N H,SQO, to the pH 8.3 endpoint (if possible)

2.2.

and the pH 4.5 endpoint. Carbonates, bicarbonates, and hydroxides are calculated from the
titration volumes to both the pH 8.3 and 4.5 endpoints.

2.1.1 The automated system (Poseidon) titrates to all pH endpoints and calculates all
results.

2.1.1.1 All method parameters and calculations used by the Tiamo software are
linked as a PDF under the instrument in the LIMS.

For low level alkalinities 50mL of sample is titrated with 0.02N H,SO, using a 10mL micro
burette to pH 4.5 £0.20 endpoint. Additional titrant is added to lower the pH an additional
0.3 pH units. Low level alkalinity is then calculated from the titration volumes to pH 4.5
and 0.3 pH unit’s lower endpoints.

2.2.1 The automated system titrates each sample to a final endpoint of 4.2pH units.

2.2.2 The automated system calculates the low level alkalinity result.

3.0 Detection Limits

3.1

3.2.

3.3.

3.3.

The PQL for total alkalinity and bicarbonate is 20 mg/L as CaCO;. The PQL for carbonate
and hydroxide is 2.0 mg/L as CaCOs.

The PQL for CO; is 1.0 mg CO,/L.
The PQL for low level alkalinity is 2.0 mg/L as CaCOs.
MDLs shall be empirically established annually and are subject to change. The current

MDL can be located in the LIMS. See HEAL QAP for more information on the appropriate
determination of the MDL.

4.0 Definitions

4.1.

4.2.

4.3.

4.4.

4.5.

4.6.

Continuing Calibration Verification (CCV) — Standard from the same source as calibration
curve. Used to check the stability of the instrument.

DI H,O (DI) — De-ionized water/reagent free water. Water that is passed through a
purification system and is free from interferences.

Initial Calibration Verification (ICV) - Second source standard used to determine the state
of calibration of an instrument between periodic calibrations.

Laboratory Control Spike (LCS) — Laboratory fortified blank.

Matrix Spike (MS) — A laboratory fortified sample.

Matrix Spike Duplicate (MSD) — A laboratory fortified sample duplicate.
Effective Date: June 10, 2014

S.0.P. Number: S-SM2320B-9
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4.7.

Method Blank (MB) — A laboratory blank.

5.0 Interferences

5.1.

5.2.

5.3.

5.4.

6.0 Safety

6.1.

6.2.

Salts of weak organic acids and inorganic acids, present in large amounts, may cause
interference in electrometric pH measurements.

Oil and grease present in samples may coat the electrode and hinder the electrometric
response.

When using the Metrohm Autotitrator, particulate material may cause interferences with
the pH electrode and cause blockages in the instrumentation plumbing. When preparing
samples for analysis it is recommended that particulate material be avoided.

Temperature of the sample(s) being analyzed can cause interference with the pH electrode.
Samples should be allowed to equilibrate to room temperature prior to analysis. The pH
electrode used must correct for temperature differences.

For handling procedures and exposure information always refer to the MSDS. To keep
exposure to reagents and standards to a minimum, analysts must wear appropriate laboratory
safety attire when working in the laboratory.

Refer to the current HEAL Health and Safety Manual.

7.0 Apparatus and Materials

7.1.

Metrohm Autotitrator
7.1.1 855 Robotic Titrosampler equipped with:
7.1.1.1 1-50mL 807 Dosino dosing unit
7.1.1.2 1-20mL 807 Dosino dosing unit with 2L bottle
7.1.1.3 772 peristaltic pump unit
7.1.1.4 pH combination electrode
7.1.1.5 Conductivity combination electrode
7.1.1.6 Tiamo software for operation and data collection
7.1.2 50mL graduated cylinder.\
7.1.3 50mL disposable digestion vessels from Environmental Express.
Effective Date: June 10, 2014

S.0.P. Number: S-SM2320B-9
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7.14

60mL disposable plastic autosampler cups.

7.2. Bench-top pH meter.

7.21 VWR Symphony Benchtop pH Meter, Model SB70P equipped with:

7.2.2

7.2.3

724

7.2.5

7.2.6

7.2.7

7.2.8

7.2.9

7.2.1.1 VWR Symphony epoxy body pH electrode.

7.2.1.2 Separate VWR epoxy body temperature electrode.
50mL graduated cylinder.

50mL disposable digestion vessels from Environmental Express.
Magnet stirrer and Teflon stir-bars.

Class A 50mL burette.

Class A 10mL micro-burette.

Class A 200mL volumetric flask

Disposable plastic 40z Solo cups.

Glass 150mL beakers.

8.0 Reagents, Standards, and Spikes

8.1. DI H,0.

8.2. Sulfuric Acid, Standardized, 0.02000N.

8.3. Alkalinity Spike solution

8.3.1

8.3.2

Stock Alkalinity solution: Dissolve 0.848g of Na,COj3 (dried at 250°C for two
hours and cooled in a desiccator) into 200mL DI water. This is a 4000 mg/L as
CaCO; stock solution.

Spike 1mL into LCS, MS, and MSD samples. Report spike results as total
alkalinity only. In LCS, MS, and MSD the spike concentration is 80 mg/L as
CaCOs.

8.4. pH Buffers

8.4.1

8.4.2

Primary standards: 1.68, 4.00, 7.00, 10.00, 12.45 for calibration of pH meter.

Second source standard: pH 7.00 only.
Effective Date: June 10, 2014
S.0.P. Number: S-SM2320B-9
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9.0 Sample collection, Preservation, and Storage

10.0

11.0

9.1. Samples are to be collected in unpreserved plastic or glass containers. Samples are stored
at above freezing to 6°C until analysis.

9.2. Holding time for Total Alkalinity, and its three common forms (carbonate, bicarbonate,
and hydroxide), is 14 days.

9.3. The holding time for Free and Total CO, is 15 minutes and generally will be reported out
of hold (H flagged).

9.4. Samples should be removed from the storage refrigerator at least 2 hours prior to analysis
to allow samples to equilibrate to room temperature.

Quality Control
10.1. Initial Calibration

10.1.1 Methrohm Autotitrator: A 5 point calibration curve using all five pH buffers is
performed daily.

10.1.2 Manual pH meter: A 3 point calibration curve using buffers 4.00, 7.00, and 10.00
is performed daily.

10.1.3 AnICV is analyzed following calibration.
10.2. Continuing Calibration
10.2.1 A pH CCV is analyzed every 20 analysis and at the end of each analytical run.

10.2.2 It is recommended that the CCVs are rotated between pH buffers 4.00, 7.00, and
10.00.

10.3. Batch QC Requirements

10.3.1 An analytical batch consists of a MB, LCS, MS, MSD, and up to 20 samples.
Calibration
11.1. Initial Calibration

11.1.1 Both Manual and Automated alkalinity testing requires daily pH calibration.

11.1.2 See the current HEAL pH SOP for calibration procedure for pH electrode and
acceptance criteria.

11.2.  Continuing Calibration
Effective Date: June 10, 2014
S.0.P. Number: S-SM2320B-9
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11.2.1

A pH CCV is analyzed every 20 analysis and at the end of each analytical run.
CCVs for pH buffers should be rotated between 4.00, 7.00, and 10.00.

12.0  Sample Analysis

12.1. Automated titration using Metrohm Autotitrator - for 20mg/L and 2mg/L PQL alkalinities

12.1.1

12.1.2

12.1.3

12.14

12.1.5

12.1.6

Remove samples from refrigerator and set them out on the counter for at least
two hours before analysis.

Print “Poseidon Analysis Summary” from LIMS, include completed summary in
data pack.

Prepare LCS, MS, and MSD samples in the following manner:
12.1.3.1 Use 50mL Environmental Express digestion tubes.
12.1.3.2 For LCS, fill digestion tube to the 50mL mark with DI water.

12.1.3.3 Spike volume is 1mL. Perform calibration check on pipette and
document 1mL on Autotitrator Analysis Summary Sheet.

12.1.3.4 Using a 1mL pipette remove 1 mL DI from digestion tube.

12.1.3.5 Spike 1mL Alkalinity spike in to digestion tube. Cap, shake, then
transfer sample to a 60mL autosampler cup.

12.1.3.6 For MS and MSD, fill digestion tube to the 50mL mark using a client
sample.

Use clean 60mL auto-sampler cups for calibration pH buffers, samples, batch QC,
and CCVs.

Calibrate Autotitrator according to the procedure outlined in the current HEAL
pH SOP.

Select the Workplace icon. Click on the Determination Series tab.

12.1.6.1 Double click on the first line and choose the Cond.-pH-alk 50mL
method from the scroll down menu.

12.1.6.2 Enter the HEAL sample ID on ID1 line.
12.1.6.3 Enter additional notes for sample on ID2 line.
12.1.6.4 Enter the sample position number.

Effective Date: June 10, 2014
S.0.P. Number: S-SM2320B-9
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12.1.7

12.1.8

12.1.9

12.1.10

12.1.11

12.1.12

12.1.13

12.1.14

12.1.6.5 Click the right scroll arrow on the bottom left of the window to advance
to the next sample position.

12.1.6.5.1 Repeat 12.1.4.2 to load additional samples into list.

12.1.6.6 Click Apply, and then Close when finished entering I1Ds for all desired
analyses.

After sample list has been filled appropriately, and prior to analysis, the list
should be printed. The list shall be used to ensure that samples are located in
appropriate positions on the auto-sampler rack.

12.1.7.1 Click on Sample table and select Print (PDF). This will generate a
temporary PDF file.

12.1.7.2 Print the PDF file. Save the PDF file to the Sample list directory
located on the desktop with the file name corresponding to the analysis
date.

Once sample list is complete and has been printed, prepare and load samples
according to the sample list. Using this sequence should reduce analyst error of
loading the auto-sampler incorrectly.
Measure 50mL of sample in a graduated cylinder. Pour this into a 60mL
disposable plastic beaker. Place samples in the auto-sampler tray in the
appropriate sample positions.
12.1.9.1 Always load a MB and LCS prior to sample analysis.

12.1.9.1.1  Use 50mL DI H20 for the MB.

12.1.9.1.2  Follow Section 7.1.7.2 for the spiking procedure of the
LCS.

12.1.9.2  Avoid floating particulates as they can cause interferences with the
electrode and causes blockages in the instrumentation plumbing.

Remember to load and analyze a MS and MSD for up to every twenty samples.
Click Start to begin analysis.
The auto-sampler rinses between each sample.

The aspiration line and conductivity probe on the robotic arm are rinsed three
times between sample analyses.

Samples may require a “dilution” to prevent over flow from the titration
beaker.
Effective Date: June 10, 2014
S.0.P. Number: S-SM2320B-9
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12.1.14.1 Use 20mL of sample instead of the routine 50mL of sample.

12.1.14.2 If over flow is still a concern, discuss with Technical Director the
changing of the 0.02N H,SO, to a higher normality, 0.2N H,SO,,

12.1.14.3 When changing to a different normality, the system must be prepped
again to make certain lines are flushed. The analysis of an
additional LCS is also required.
12.2.  Procedure for 20mg/L and 2mg/L PQL alkalinities - manual
12.3. Memphis — manual titration with 50mL and 10mL burettes

12.3.1 Calibrate the pH meter according to current HEAL pH SOP.

12.3.1.1 All acceptance criteria listed in the current HEAL pH SOP must be
meet.

12.3.2 20mg/L PQL alkalinity

12.3.2.1 Pour out old 0.02N H,SO, titrant from 50mL burette and refill with
fresh solution. Remove bubbles from burette tip and record volume in
logbook.

12.3.2.2 For MB measure 50mL DI H,O using graduated cylinder.
12.3.2.2.1 Add magnetic stir bar and gently stir sample.

12.3.2.2.2 Immerse pH probe in solution. Be sure the bulb (and
thermocouple if present) is fully immersed in solution. Do
not allow the stir bar to hit probe tip.

12.3.2.2.3 Allow pH to stabilize, record starting pH, burette volume,
and titrate to pH 4.5 £0.20 pH units. (For MB proceed very
slowly, this will be a very small volume).

12.3.2.2.4 Record ending pH and burette volume.

12.3.2.3 For LCS measure 50mL DI H,O using a graduated cylinder and pour
into a clean plastic Solo cup.

12.3.2.3.1 Using the 1mL pipette, remove 1mL of DI H,O from Solo
cup, get a new tip for the pipette, then spike 1mL of Stock
Alkalinity solution (this will be the LCS).

12.3.2.3.2 Add magnetic stir bar and gently stir sample.

Effective Date: June 10, 2014
S.0.P. Number: S-SM2320B-9
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12.3.2.3.3 Immerse pH probe in solution. Be sure the bulb (and
thermocouple if present) is fully immersed in solution. Do
not allow the stir bar to hit probe tip.

12.3.2.3.4 Allow pH to stabilize, record starting pH, burette volume,
and titrate to pH 4.5 £0.20 pH units.

12.3.2.3.5 Record ending pH and burette volume.

12.3.2.4 For samples, measure 50mL of un-mixed sample in graduated cylinder,
and pour into plastic 40z Solo cup.

12.3.2.4.1 Samples with very high alkalinities may be diluted prior to
titration. DO NOT dilute the sample in DI H,O. Simply
titrate less sample. Be sure there is enough sample to allow
pH probe tip to be completely submerged. 20mL of sample
is appropriate.

12.3.2.4.2 If a sample with a very high alkalinity has not reached the
pH 4.5 endpoint but the Solo cup is full, transfer Stir bar and
sample to a clean 150mL beaker and continue titration to the
endpoint.

12.3.2.4.3 Add stir bar, begin mixing, and immerse probe.
12.3.2.4.4 Allow pH to stabilize. Record pH.

12.3.2.45 If pH is above 8.30, titrate to pH 8.30 £0.05 pH units.
Record pH and burette volume.

12.3.2.4.6 Continue titration of sample until pH 4.5 end-point is
reached (+£0.20 pH units). Record pH and burette volume.

12.3.2.4.7 Dump sample down the drain, dispose of plastic solo cup
and rinse Teflon stir-bar with DI. Continue with the next
sample.

12.3.2.5 For MS and MSD samples, measure 50mL of an un-mixed sample into
a 50mL graduated cylinder, and pour into 40z solo cup.

12.3.2.5.1 Using the 1mL pipette, remove 1mL of MS sample from
Solo cup, get a new pipette tip, and then spike 1mL of Stock
Alkalinity solution. Begin titration immediately.

12.3.2.5.2 Follow procedure above for the titration of a LCS. Repeat
with MSD sample.

12.3.3 2.0mg/L PQL (low level alkalinity)
Effective Date: June 10, 2014
S.0.P. Number: S-SM2320B-9
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13.0

Calculations

12331

12.3.3.2

12.3.3.3

12.3.3.4

12.3.35

12.3.3.6

12.3.3.7

12.3.3.8

12.3.3.9

13.1. Total Alkalinity

Total Alkalinity, mg/L CaCO, =

Where:

Low level alkalinity procedure is only used when requested by client.
If low level alkalinity is requested the MB and any sample with a total
alkalinity <20mg/L must be titrated using low level alkalinity
procedure.

Pour out old 0.02N H,SO, titrant from 10mL micro burette and refill
with fresh solution. Remove bubbles from burette tip and record
volume in logbook.

Measure 50mL DI H,0 in graduated cylinder and pour into a Solo cup
(this will be the MB).

Add magnetic stir bar and gently stir sample.

Immerse pH probe in solution. Be sure the bulb (and thermocouple if
present) is fully immersed in solution. Do not allow the stir bar to hit
probe tip.

Allow pH to stabilize, record starting pH, and titrate to pH 4.5 £0.20
pH units.

Allow pH to stabilize and record ending pH and burette volume. (Be
very careful, this is a very small volume).

Continue titration to reduce the pH exactly 0.30 pH units. Record final
pH and burette volume.

Repeat procedure using 50 mL of sample for any client samples that
have <20 mg/L CaCO3 (require less than 1 mL of titrant to reach
endpoint pH 4.5)

_ TxNx50,000
mL of sample

T=Total mL of standard acid used for titration to pH 4.5 endpoint
N=Normality of standard acid

13.2. 2mg/L PQL - Low Level Alkalinity

Total Alkalinity, mg/L CaCO, = (

(2B) - C)x N x50,000
mL of sample

Effective Date: June 10, 2014
S.0.P. Number: S-SM2320B-9
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Where:

B = mL titrant to first recorded pH (+ 0.2 pH units from pH 4.5)
C = total mL titrant to reach 0.30 pH units lower (mL to approx. pH 4.5 plus 0.30
ph units lower)

13.3. Calculation of Alkalinity Relationships

13.3.1

13.3.2

13.3.3

13.34

13.3.5

Alkalinity relationships are calculated with the assumption that the total
alkalinity only consists of the sum of bicarbonate, carbonate, and hydroxide
alkalinities. Other weak acids that may contribute to the total alkalinity are not
included in the calculation of the alkalinity relationships.

These relationships are determined by examining the relationship between the
volume of titrant used to reach the pH 8.3 endpoint (also known as the
phenolphthalein endpoint or P) and the total volume of titrant (including the
volume used to reach pH 8.3 endpoint) used to reach the pH 4.5 endpoint (also
known as T).

P = mL titrant to reach pH 8.3.

T = total volume of titrant used to reach pH 4.5.

In this SOP the alkalinity relationships shall be called: Bicarbonate/Carbonate,
Carbonate, and Carbonate/Hydroxide.

The sum of bicarbonate, carbonate, and hydroxide alkalinities must always equal
that of the total alkalinity calculated in 13.1.

Calculation of Bicarbonate/Carbonate Alkalinity
WhereP=00rP<1/2T.
Hydroxide: ~ OH~ (mg CaCO,/L)=0

(2x Px50,000% N)
Vv

Carbonate: C0,” (mg CaCO, /L)

Bicarbonate: HCOS_(mg /L CaCQO,/ |_) - (T —-2x P):/S0,000x N

Where:

P = mL of titrant to pH 8.3

T = Total mL of titrant to pH 4.5
N = normality of titrant

V = volume of sample in mL

Effective Date: June 10, 2014
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13.3.6 Calculation of Carbonate Alkalinity

Where P=1%T.

Hydroxide: ~ OH~(mg CaCO,/L)=0
2xPx50,000x N
Vv

Carbonate: 0032_ (mg CaCO,/ L) =

Bicarbonate: ~ HCO, (mg CaCO,/L)=0

Where:
P = mL of titrant to pH 8.3
N = normality of titrant
V = volume of sample in mL
13.3.7 Calculation of Carbonate/Hydroxide Alkalinity
WhereP>%TorP=T

2xP -T)x50,000x N

Hydroxide: ~ OH ~(mg CaCO,/L)= ( y

2(T - P)x50,000% N

Carbonate: CO32_ (mg CaCo,/ L) = Y

Bicarbonate: ~ HCO, (mg CaCO,/L)=0

Where:

P = mL of titrant to pH 8.3

T = Total mL of titrant to pH 4.5

N = normality of titrant

V = volume of sample in mL
13.4. Calculation for Total and Free CO, mg/L

13.4.1 Free CO;
free CO, (mg / L) = 2 x B x1(6-samele pH)

Where:
B = Bicarbonate Alkalinity (HCO3 (mg CaCOs/L))

13.4.2 Total CO,

total CO,(mg/L)= free CO,(mg/L)+(0.44((2xB)+C))

Effective Date: June 10, 2014
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14.0

13.4.3

13.4.4

13.4.5

Where:
B = Bicarbonate Alkalinity (HCO3 (mg CaCOs/L))
C = Carbonate Alkalinity (CO3* (mg CaCO4/L))

Generally both Free and Total CO, results will be reported out of hold (H
flagged) due to the tests 15 minute holding time.

The report generated by Poseidon automatically calculates the Free CO, and
Total CO, for all alkalinity determinations.

13.4.4.1 When reporting CO,, one sample per batch must be hand calculated.

CO, calculations are done using the manual titration procedure only when
requested.

13.4.5.1 These values are calculated by using a locked Excel spreadsheet. The
calculated values are then transferred into the LIMS.

13.4.5.2 One sample per batch must be hand calculated.

Method Performance

14.1.

14.2.

14.3.

14.4.

PT or “blind study” samples are routinely analyzed to check the accuracy of the total
alkalinity analysis.

MDL studies are done at a minimum of yearly. MDLs are completed the automated
procedure only, and must be prepared and analyzed over a minimum of three days.
Additional procedural requirements and the associated formulas can be found in the QAP.

A PQL check is performed yearly for the manual procedure.

MS/MSD limits will be established annually by control charting of MS/MSD recoveries.

15.0 Estimation of Uncertainty

15.1. Estimation of uncertainty is to be done on an annual basis.

1511

Collect, at least, 20 of the most recent LCS data points. Calculate the standard
deviation (s) and the average of all the readings. Calculate the 95% confidence
interval (2 times the standard deviation). Report the estimated uncertainty as
+2(s). Uncertainty data is kept on file in the method folders in the quality control
office. See current revision of QAP for the formulas required to calculate
uncertainty.

16.0 Demonstration of Capability (DOC)

16.1. Demonstration of Capability (DOC) samples are analyzed before an analyst is able to

independently generate data.

Effective Date: June 10, 2014
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16.2.

16.3.

16.4.

16.5.

DOC:s for total alkalinity consist of four replicate spikes.
A detailed description of DOCs can be found in the HEAL QA Plan.

See the current HEAL QAP for necessary calculation and statistical requirements for
DOC studies.

Annual Documentation of Continued Proficiency (ADOCP) is performed annually after
acceptable DOC has been established. See HEAL Quality Assurance Plan.

17.0 Pollution Prevention

18.0

17.1.

17.2.

Standard 0.02N H,SO; titrant comes pre-made and standardized. No preparation or
standardization is necessary.

The automated titration system uses more pH buffer volume. However, using this system
currently allows for at least three determinations to be done on a single aliquot of sample.

Data Assessment and Acceptance Criteria for Quality Control Measures

18.1.

18.2.

18.3.

18.4.

See Appendix A for a summary of batch QC requirements.
Total alkalinity value can be found on the generated report. The software calculates all
necessary values. These values are based on a 50mL sample size. If a different sample
volume was used, the value must be corrected.
pH Endpoints

18.3.1 The acceptable range for pH 8.3 endpoint is £0.05 pH units.

18.3.2 The acceptable range for pH 4.5 endpoint is £0.20 pH units

18.3.3 The acceptable range for additional 0.30 pH units for low level alkalinities is
+0.05 pH units.

Batch QC
18.4.1 The MB must calculate to <20mg/L when reporting to the 20mg/L PQL.
18.4.1.1Use the Total Alk value from the report.
18.4.2 The MB must calculate to <2mg/L when reporting to the 2.0mg/L PQL.
18.4.2.1Use the Low Level Titration value from the report.
18.4.3 The LCS must be recovered to within £20% of the assigned value.

Effective Date: June 10, 2014
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18.4.4 The MS and MSD must be recovered within control charted limits.
18.4.5 The RPD for the MSD must be <20%.
18.5.  Continuing Calibration Verification
18.5.1 pH CCV must pass within £0.1 pH units.
19.0  Corrective Actions for Out-of-Control Data
19.1. pH Endpoint
19.1.1 If sample is titrated to a pH greater than the required endpoint, add additional
titrant to bring pH into the acceptable range. If the sample has been titrated to

less than the required endpoint (pH overshot), the sample must be discarded and
re-titrated.

19.2. Batch QC

19.2.1 If the MB calculates >20 mg CaCOs, reanalyze using fresh DI from a different
location (i.e. any DI pump dispenser or wash bottle containing DI).

19.2.1.1 For low level alkalinities the MB must calculate to less than or equal
to 2.0mg/L.

19.2.1.2 If MB is failing this may be an indication that the DI water system may
not be producing ultra-pure water. Notify the Inorganic manager
immediately. If MB continues to fail discontinue analysis until to
source of the problem is fixed.

19.2.2 If the LCS fails, re-spike and reanalyze. If the spike continues to fail, remake
stock spiking solution, spike and reanalyze. If it continues to fail discontinue
analysis until the source of the problem can be fixed. The LCS value must be
blank corrected.

19.2.3 If MS or MSD fails, re-spike and reanalyze. If spike continues to fail, flag data
and report.

19.2.4 If RPD for MSD fails. Re-spike and reanalyze both MS and MSD, report
reanalysis. If RPD is still out flag data and report.

19.3.  Continuing Calibration Verification

18.3.1. If pH CCV fails, all alkalinity samples to the surrounding the failing CCV must
be reanalyzed to the next acceptable CCV.

20.0  Contingencies for Handling Out of Control Data

Effective Date: June 10, 2014
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21.0

22.0

20.1. All out of control data is flagged and reported to the client.

20.2. Corrective actions shall be filled out when there are deviations from the method or this
SOP.

Waste Management

21.1. Analytical results are used to characterize their respective sample contamination level(s)
so that the proper disposal can be performed. These wastes will be disposed of according
to their hazard as well as their type and level of contamination. Refer to the Hall
Environmental Analysis Laboratory Chemical Hygiene Plan for details regarding waste
disposal.

References

22.1. Standard Methods 20™ Edition, Method 2320B.

22.2. Standard Methods 20" Edition, Method 4500-CO, C.

22.3. Quality Assurance Plan, HEAL.

22.4. Chemical Hygiene Plan, HEAL.

22.5. Health and Safety SOP, HEAL.

22.6. Tiamo Software, Online Help, Metrohm.
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Hall Environmental
Analysis Laboratory

Common Name: S.0.P. Number:

Standard Methods 2510B S-SM2510B-1

Method: )

Electrical Conductivity in Aqueous Samples

Effective Date: Supersedes:

March 7, 2014 SM2510B-0

Laboratory Manager: Quality Assurance/Quality Control Officer:

1. Scope and Application

1.1. This S.O.P. is applicable to domestic, surface, and saline water, domestic and industrial waste and
acid rain.

2. Summary of Method
2.1. This SOP does not cover the appropriate calibration and use of the Oakton handheld meter/probe.
2.2. The specific conductance of a sample is measured by use of the 855 Robotic Titrosampler.
2.2.1.The process for eC using the automated analysis is discussed herein as a single determinative
method/procedure. However, analysis can be done conjointly with pH and alkalinity
determination without any procedural deviation based on this SOP.

3. Detection Limits

3.1. The probe on the Titrosampler has a cell constant of 0.77. This is applicable to a 0.00umhos/cm —
19,900umhos/cm analytical range. The cell constant has an auto adjust feature

3.1.1.Non-diluted samples can be reported with values <10,000pmhos/cm.
3.2. The PQL shall be set to 0.01umhos/cm.
4. Definitions

4.1. Sample Duplicate (DUP) — Identical split of a sample that is analyzed to determine reproducibility
of a method in a given matrix.

Effective Date: March 7, 2014
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7.

4.2. Continuing Calibration Verification (CCV) — Standard from the same source as that of the
calibration. A standard analyzed as a sample and used to asses the stability of the instrument.

4.3. Initial Calibration Verification (ICV) — Standard from a different lot than that of the calibration.
Used to verify the calibration immediately after calibrating. At a minimum the ICV shall be from a
different lot than that from which the calibration standard and CCVs are from.

4.4. Practical Quantitation Limit (PQL)/Reporting Limit — The minimum limit to which an analyte can
be routinely reported.

4.5. DI Water (DI) — De-ionized water/reagent free water. Water that is passed through a purification
system and is free from interferences.

Interferences

5.1. Very oily or exceptionally dirty samples may require cleaning of electrode prior to further sample
analysis.

5.2. Poor reproducibility may be due to inadequate sample mixing during preparation.
5.3. Air bubbles trapped against the probe can cause inaccurate results.

5.4. Samples are preferably analyzed at 25°C. All samples should be allowed to equilibrate to room
temperature.

5.5. Improperly stored conductivity probe. The probe should always be stored in DI H,O or Distilled
H,0.

Safety
6.1. For handling procedures and exposure information always refer to the MSDS. To keep exposure to
reagents and standards to a minimum, analysts must wear appropriate laboratory safety attire when
working in the laboratory.
Apparatus and Materials
7.1. Poseidon- Metrohm 855Robotic Titrosampler equipped with a 712 Conductometer and auto-
sampler rack and Tiamo Software. The current method details for the instrument are on file in the
control document logbook.
7.1.1.Disposable auto-sampler beakers for use on auto-sampler rack.
7.1.2.Cleaning solution
7.1.2.1. 1% nitric acid/soap cleaning solution. To a clean 50mL centrifuge tube containing

25mL DI water, add 0.5mL of concentrated nitric acid and 0.5mL Citrinox or
Alcojet cleaning solution.

Effective Date: March 7, 2014
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7.1.2.2. To clean probe, dip in cleaning solution and swirl probe for 3 minutes. Rinse
thoroughly with DI water. Cleaning solution may be reused.

8. Reagents and Standards
8.1. DI water
8.2. Calibration Standards
8.2.1.Meter calibration is conducted with NIST traceable conductivity standards.
8.2.1.1. 100pmhos/cm — VWR p/n 23226-589
8.2.1.2. 1000umhos/cm — VWR p/n 23226-603
8.2.1.3. 10000pmhos/cm — VWR p/n 23226-625
8.3. Calibration check (ICV) is performed using a NIST traceable standard.
8.3.1. 1413pumhos/cm - VWR p/n 62344-936

9. Sample Collection, Preservation, and Storage

9.1. Samples are to be collected in unpreserved plastic containers. Samples are stored at above
freezing to 6°C

9.2. Sample Holding time is defined as 28 days.
10. Quality Control
10.1. Initial Calibration
10.1.1. Poseidon.

10.1.1.1.  Calibration should be done weekly using the 1000umhos/cm standard, or as
needed.

10.1.1.2.  An ICV conductivity standard at 1413umhos/cm is used to validate calibration.
10.1.1.2.1. The ICV is analyzed daily prior to sample analysis and after all calibrations.
10.1.1.2.2. The resultant value must be within £10% of the known/expected amount.
10.2. Continuing Calibration

10.2.1. At the beginning of each analysis the Titrosampler calibration is checked using the ICV
1413 pmhos/cm conductivity standard.

10.2.1.1.  The resultant value must be within £10% of the known/expected amount.
Effective Date: March 7, 2014
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10.2.2. A CCV isrun every 20 samples and at the end of analysis, not including batch QC (i.e.
run 20 samples, then duplicate, then CCV). Rotate between the 100, 1,000, and 10,000
pmhos/cm conductivity standards.
10.2.2.1.  The resultant value must be within £20% of the known/expected amount.
10.3. Batch QC requirements
10.3.1. A batch consists of 20 samples, and a DUP.
11. Calibration Procedure
11.1. Poseidon.
11.1.1. If eC is only parameter of interest, go to Section 11.1.8.
11.1.2. Empty the waste container into the sink if container is more than half full.
11.1.3. Fill DI reagent container with DI water.
11.1.4. Fill titrant container with 0.02N H,SO.,.

11.1.5. Remove pH probe for storage container and rinse with DI water.

11.1.6. Remove plug in electrode fill hole and add appropriate filling solution (see current pH
SOP for instructions).

11.1.7. Place pH probe into glass beaker on instrument.
11.1.8. Log into the Tiamo software.

11.1.8.1.  When done with software, always log out. A new analyst will not be able to log
into the software until the original analyst has logged out of the system software.

11.1.9. Select Workplace icon.
11.1.9.1.  Select the Determination Series tab.
11.1.9.2.  Click the Sample Tab and select New.
11.1.9.2.1. This will reset the table (sequence list).

11.1.9.3.  Double click on the first line and choose the Prep System method from the scroll
down menu. Click Apply, and then Close.

11.1.9.4. Double click on the next line and select Cond. Calibration 1000uS method from
the scroll down menu.

Effective Date: March 7, 2014
SOP Number: SM2510B-1
Page 4 of 10



11.1.9.4.1. On ID1 line, enter the unique standard identification number and the exact
pmohs/cm of the standard being used for the calibration.

11.1.9.4.1.1.  The range of analysis is 0.01 to 20000umohs/cm. Use a
1000umohs/cm conductivity standard.

11.1.9.4.1.2.  Obtain desired standard and shake to thoroughly mix contents.
Pour enough standard into a disposable beaker to fill % of the
volume (approximately 40mL). Place beaker into position 49
(labeled 1000uS).

11.1.9.5.  Double click on the next line and select 2™ Source EC Check method from the
scroll down menu.

11.1.9.5.1. On ID1 line, enter the unique standard identification number and the exact
pmohs/cm of the ICV standard being used for the calibration.

11.1.9.5.1.1.  Obtain the 1413umohs/cm ICV and shake to thoroughly mix
contents. Pour enough standard into a disposable beaker to fill %
of the volume (approximately 40mL).

11.1.9.5.1.2.  Place beaker into a position on the auto-sampler. Enter this
number into the sample position number box just above ID1 line.

11.1.95.1.3.  Click Apply, and then Close.
11.1.9.6.  The probe should always be stored when not in use. Double click on the next
line and select Standby method from the scroll down menu. Set the sample
position number to a cup containing DI H,O.
11.1.9.6.1.1.  Click Apply, and then Close.
12. Sample Analysis

12.1. Remove samples from refrigerator and set them out on the counter for at least two hours before
analysis.

12.2. Analyze 1413umhos/cm ICV before sample analysis. Standard must fall within acceptable
range before sample analysis can begin.

12.3. Poseidon
12.3.1. Select the Workplace icon. Click on the Determination Series tab.

12.3.1.1. Double click on the first line and choose the EC ONLY method from the scroll
down menu.

12.3.1.1.1. Enter the HEAL sample ID on ID1 line.

Effective Date: March 7, 2014
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12.3.1.1.2. Enter additional notes for sample (dilutions, etc.) on ID2 line.
12.3.1.1.3. Enter the sample position number.

12.3.1.1.4. Click the right scroll arrow on the bottom left of the window to advance to
the next sample position.

12.3.1.1.5. Click Apply, and then Close when finished entering IDs for all desired
analyses.

12.3.1.2.  The probe should always be stored when not in use. Double click on the next
line and select Standby method from the scroll down menu. Set the sample
position number to a cup containing DI H,0.

12.3.1.2.1. Click Apply, and then Close.

12.3.1.3.  Shake sample to thoroughly mix and pour into beaker to % volume. Place
samples in the auto-sampler tray in the appropriate sample positions.

12.3.1.4. Remember to load and analyze a sample duplicate for each sample batch.
12.3.1.5. A passing CCV must also be analyzed for each sample batch.
12.3.1.5.1. This shall be done after the last analysis of a sample or DUP for every batch.

12.3.1.6. A sample with a resultant value over 10000umhos/cm should be reanalyzed at a
dilution (this value is equal to the highest CCV that will be analyzed).

12.3.1.6.1. All dilutions shall be done with DI water.

12.3.1.6.2. Record dilution factor of sample on ID2 line.
12.3.2. The auto-sampler rinses the probe three times between each sample analysis.
12.3.3. Sample Reports will print after each determination is complete.

12.3.4. After sample list has been filled appropriately, and prior to analysis, the list should be
printed. The list shall be used to ensure that samples are located in appropriate positions
on the auto-sampler rack.

12.3.4.1.  Click on Sample table and select Print (PDF). This will generate a temporary
PDF file.

12.3.4.2.  Print the PDF file. Save the PDF file to the Sample list directory located on the
desktop with the file name corresponding to the analysis date.

12.3.5. Once sample list is complete and has been printed, prepare and load samples according to
the sample list. Using this sequence should reduce analyst error of loading the auto-
sampler incorrectly.

Effective Date: March 7, 2014
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12.3.6. Click Start to begin analysis.

12.3.7. After analysis complete the Poseidon analytical summary sheet. Include the completed
sheet with the data pack. See the controlled document logbook for the current sheet.

13. Calculation

13.1. Conductivity is directly reported from the instrument. However periodically dilutions into DI
are necessary.

13.2. The conductivity for diluted samples is calculated as follows:
pmohs/cm=C x D
Where:

C = sample conductivity from instrument
D = dilution factor

14. Method Performance
14.1.Method Performance

14.1.1. PT or “blind study” samples are routinely analyzed to check the accuracy of the conductivity
analysis.

14.2. Estimation of Uncertainty
14.2.1. Estimation of uncertainty is to be conducted on an annual basis.

14.2.2. Collect at least 20 of the most recent 1413 umhos/cm ICVs and calculate the standard
deviation (s) and 95% confidence interval (2 times the standard deviation). Report the
uncertainty as £2(s).

14.2.3. Calculate standard deviation (s) and 95% confidence interval according to the formula in
the HEAL QAP.

14.3. Demonstration of Capability (DOC)

14.3.1. Demonstration of Capability (DOC) samples are analyzed before an analyst is able to
independently generate data.

14.3.2. DOCs for eC consist of four replicate analysis of the 1413umhos/cm ICV standard.
Average percent recovery and relative standard deviation are then calculated and must
pass within +20% and 20% respectively. A detailed description of DOCs can be found in
the HEAL QA Plan.

14.3.3. Annual Documentation of Continued Proficiency is done annually after an acceptable DOC
has been established. See HEAL QAP for further information.
Effective Date: March 7, 2014
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15.

16.

17.

Pollution Prevention
15.1. Small amounts of standards are used during calibration.

15.2. Using the automated instrumentation reduces the amount of sample needed for multiple tests by
using one aliquot of sample for up to three determinations.

Data Assessment and Acceptance Criteria for Quality Control Measures

16.1. A summary of the calibration acceptability requirements and QC acceptance criterion is
summarized in Appendix A.

16.2. Data is to be entered into LIMS in pmhos/cm.

16.2.1. The sample reports from Poseidon report in umhos/cm. There should be a direct transfer
of the value. Make certain to include dilution factors if necessary

16.2.2. If the result from the handheld meter is in mmhos/cm simply multiply the value by 1000
before entering it into LIMS.

16.2.3. If sample was diluted, sample dilution must be included in the LIMS.
16.3. Initial Calibration

16.3.1. ICV 1413 pmhos/cm must read within £10% of the assigned value.
16.4. Continuing Calibration

16.4.1. Prior to sample analysis an ICV 1413 pumhos/cm must analyzed and read to within £10%
of assigned value.

16.4.2. The CCVs must vary in concentration with each analytical batch.
16.4.2.1.  The resultant value must be within £20% of assigned value.

16.5. Batch QC

16.5.1. RPD for DUP sample must be less than 20%.
Corrective Actions for Out of Control Data
17.1. Initial Calibration

17.1.1. If ICV 1413 pmhos/cm fails reanalyze by preparing a new cup. After the second failure,

recalibrate. If the ICV fails after recalibration, clean probe with cleaning solution,

recalibrate, and reanalyze. Replace probe if failure continues.

17.1.2. Sample analysis cannot proceed without an acceptable ICV.

Effective Date: March 7, 2014
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17.2. Continuing Calibration

17.2.1. If CCV is unacceptable, reanalyze. If CCV continues to fail, clean probe, recalibrate
probe, and reanalyze all samples to the previous acceptable CCV.

17.2.2. Sample analysis cannot proceed without an acceptable CCV.
17.3. Batch QC
17.3.1. If sample DUP is unacceptable, reanalyze. If DUP continues to fail reanalyze both
sample and DUP and report reanalysis. If DUP is still unacceptable report as is and flag
DUP.

18. Contingencies for Handling Out of Control Data

18.1. All out of control data is flagged, a corrective action generated, and results reported to the
client.

19. Waste Management
19.1. After analysis, all samples, sample rinsates, and standards are disposed of down the drain.
20. References

20.1. EPA Method 120.1, Conductance (Specific Conductance umhos at 25°C). NPDES Editorial
Revision, 1982.

20.2. SM2510B: Laboratory Method for Conductivity, Standard Methods 21° Edition, 2005.
20.3. SM2510B: Laboratory Method for Conductivity, Standard Methods 20" Edition, 1999.
20.4. 855 Robotic Titrosampler, Teachware, Metrohm AG, 8.855.1303.

20.5. 712 Conductometer, Metrohm, 8.712.1003.

20.6. Tiamo Software Help Section.

20.7. Hall Environmental Quality Assurance Plan (QAP).

Effective Date: March 7, 2014
SOP Number: SM2510B-1
Page 9 of 10



00 DUE o) R P se s eriEueey 2 TSR S TR
ADO szipussy | BB WOy o) %OZF BENSaY &) jo pus ay) pue sedwes oF Leng| uogeIgUS,), uokEIgEED Buinuguog
dna pue sdwes Bey pue podey ¢
N0 pue sdwes yog seigussy 2
adwes 40 sTdEuesy ‘| 407 UEL 89 OdY saqdes wau (7 ang {dna) sesndng axdwes
S RS S EDS) SOURUSIURL WOUS 4 ‘T
SRS pUE WSWNGEW SEIIESY 2 sisdEue sdwes|
AD| sripuesy L SN B0 WO 01T SHNSS Y 04 Joud Jopur uolRIgEED BINUSIY]  (AD) VORESUS A UORIGIED BN
uEpues]  ssiEue adwes o oud e e jo| AupEusy )
OGRS L 1R s il sluing B eous B[ Busudeg sl e Agemeed ' AEsoousd lisd L) vossigied BN WA 0 LZSWS
UORDY SADSUGT) S T SouR ety Aousnbsl4 WSWSE a0 ISpwRied | pouls iy ED ey

S8INpasoid UOoljoy 8A0a1I09 puy uonesiynadsg uoleiqien

g0LZSIS Buisn sisAleuy Ayanonpuoy snoenby
v x1puaddy

Effective Date: March 7, 2014

SOP Number: SM2510B-1

Page 10 of 10




















































































































































































Spectrometer Parameters

Hall Environmental
Analysis Laboratory

Appendix E
Optima 8300DV Instrument Settings and Method Parameters

Peristaltic Pump Parameters

Read Delay: 22 sec Sample Flow Raie: 0.65 mL/min
Replicates: 4 Sample Flush Time: 15 sec
Read Time: Auto
min: 2 sec
max: 5 sec Plasma Parameters
Wash Parameters Source Equilibration Delay: 0 sec
Wash Frequency: Between Samples Plasma Flow: 9 L/min
Wash Flow Rate: 0.7 mL/min Aux Gas Flow: 0.2 L/min
Wash Time: 25 Nebulizer Gas Flow: 0.55 L/min
RF Power: 1500 watts
View Distance: |5
Plasma View, Spectral Windows, and Correction Type
Spectral Windows
| Annlyte | Wavelength Plasma View Lower | Upper Correction
‘Alummum 0396453 Axial H 396.055 | 396.276 Area 2pt BGC
206836 | __Axial 1 206794 | 206.889 MSF |
188979 1 Axial ! 188939 189,025 ___MSF
193,696 Axial L 193.635 | 193.743 MSF
______ 233.327 Axial 233.423 ¢ 233.588 Area 2pt BGC
313107 | Axial |...312.979 313099 1 MSF
Bor 249,772 Axial 249.588 219.845 MSF
Boron® 249.667 Anial 249588 249.845 MS!
Cadmium® 226.502 | Axial [ 226453 1 226612 MSF__ |
Cadmium 228802 1 Axial | 228753 228.858 MSF |
Caleium i 317.933 | Radial____|__ 317.865 318011 Arca 2p1 BGC |
IChy 205560 1 Awial 1205508 205.602 MSF__
iChromium® 7 267716 | Axial 1 367,532 267786 | Areu dpt BGC |
| 228616 ! Axial : 228.567 228.672 i MSE
| 32752 Do 38 | 32483 § __MSF__ |
| i 238as3 238.262 i Area 2pt BGC
: P 217082 __5 ___MSF !
220.451
283052 i 2B5.2083
1 B T A 2pl BGC !
202.031 201987 1 202079 MSF _'
I 231.604 L 231.554 | 231.66) MSF |
: §_ 76649 166309 766.718 Area 2pt BGC |
iSelcnium 1196026 P 195984 ¢ 196.074 MSF |
{Sclemium | 203.983 203041 1 204.035 MSF |
| Sith b _212347 212,183 Area 2pt BGC |
1Silver | 328068 ! 432799 328.148 MSF_ |
{Sodium 589,592 Radial | 589425 589.800 Area 2pt BGC |
{Strontium 421,552 Axial [ 421331 421,782 Area 201 BGC |
{Thallium —_190.801 Axial i 190.743 190.865 i MSF |
Tin 189.927 Axial 189.864 190.032 $ MSF |
i Titanium 334,940 Axial 334,840 335.158 ] MSF |
{Uranium® 385.958 Axial i 385855 ___386.086 MSF
: Axial i 093330 1293475
xial _ 206101 | 206. :
Axial _ 423976 ! 124386 | Arca2pt BGC |

e etk ea b —

Effective date: July 3, 2014
S.0.P.Number: S-6010-10
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Hall Environmental

Analysis Laboratory

Appendix F

Optima 4300DV MSF Model Summary

Model Contents
I Analyte Wavelength Correction Blank ] Analyte (po/mlL) I Interferent (ppm)
iAluminum 396.153 MSF blank 05 i Ca 7 500
206,836 MSF blank 1.0 [ AL 100, Ca @ 3500, Cr /@ 10, Fe @ 200, Ti @ 10
188.979 MSF . blank 1 ! Ca f; 500, Cr @, 10, Ti @, 10
MSF bk § 0 Ca fi 500, Fe %) 200, V @, 10
Area 2pt BGC ; = | » {
MSF G blank 05 | Ti@ 10
_____ ISF blank i Ca (@ 500. Fe & 200, Mu /@ 200
Area 2pt BGC - i
226502 MSF blank | 1 Fe i 200 T
iCs 228,802 MSF blank | [ As@ 1, Fe @ 200
{Caleium 317933 Area 2pt BGC - {
(Chromium 1 205.560 Area 2pt BGC - H -
iChromium® | 261.716 MSF blank I Fe 4 200, Mg 7 200
Cobalt 228616 MSF blank i 1 Ba @ 200, Ti @ 10__
Copper 13247582 i MSF blank 0.5
238204 | Area2m BGC T I I
217000 | MSF blank h b ALE 100, Ca @ 500, Fe 4 200
220353 | MSF__ | blwk i HE Ca %} 300, Fe 4 200 o
5 YT o R MO S
257.610 Area2ptBGC | - :
202031 MSF i blank i ] Al @ 100, Ca @ 500, Fe @ 200
231.604 MSF 1 blank ! Fe 7, 200
i 766490 | Arca2piBGC | - L .
4. 196026 MSF i blank 1 —______ Caqi 500, Fe 5 200
b ansess MSI . blank 1 AL@ 100, Ca @ 500, Cr @ 10, Fe @ 200, Mn @ 10
i 212412 Arw2mBGC P -] -
328068 CMSE T hlank | 0.5 Fe (i, 200, 11 %) 10, V @ 10. Y @5
D 589592 1 Arca2ptBGC i - 1 - i . i
IR Area 2pt BGC - - i
Thalliom | 190801 | Msr __ blank [ L Ca @ 200, Fe @) 200, V @ 10
Tl 189927 MSF blank [ Ca @ 500. Mg @ 200, Ti (@ 10 .
Titanium 334.940 MSF blank 05 Ca @ 500 !
Uranium 385,958 MSF blank ] Ca @ 500. Fe @ 200 i
Vanadium 292.402 MsF blank 0.5 __ Fedn 200 ;
Tine 06200 | MSF___ 1 blamk T Craglo 1
Uraniom 424167 ! AreadpBGC 1 - 7. — 1

* These wavclenpths are used for confirmation anly,

Vadum
Yoowm

Effective date: July 3, 2014
S.0.P.Number: S-6010-10
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Hall Environmental
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Appendix G
Optima 8300DV MSF Model Summary
Maodel Contents

| Analvte | wavelength I Correction Blank I Analyte ipe/mL) | Interferent (ppm)
WMuminum | 396153 1 Area2pBGC | - - I
;.r\ timony ;... 206836 :r__ MSF bl:ln'i':-j_i’_m 0.5 } Mo @ fU_E;}f?_E_Ea- i 500 R

188579 i MISF blank ! 05 : Cr @ 10, Ca @300

193696} MSF blank | 05 | V@10, Al @ 100, Ca@ 500, Fe (@ 200, Mg @ 500
"233.527 ! Arca2pt BGC - - |
313007 ¢ ' Tiglo

I!ornn - Fe @ 10, Co @ 10
'Boron' -; ¢
: 226502 | Fe @ 200 Ni /@ 10
. 228.802 b 3 ) @ 0.5, Co @ 10, Ni 7 10, Fe %) 200
i 317933 | Area2pi BGC - - i

205,560 MSF blank | 0.5 i_Ca @ 500. Mo @ 10. Ni @ 10, Be @ 10, Fe @ 200
Chromiu 267716 Area2piBGC R T
Cobalt 228,616 MSF T hlank |05 Ba@loMoglo
\Copper 324752 | MSF Tolwk | . Y @10, Com 10 ki
ilron 238.204 p AmalptBGC ¢ . .
Lead™ 207000 MSF: blank a5 ____ Fe @ 200, Mo 4 10, Mg @i 500
L,cad : 220353 MSF i blank CaZa 500, Fe @200 i
Magnesium ¢ 285213 Aral2pBGC P - | B
:\’ ngancse j 257.610 __Area 2pt BGC - ___:
I\iu]\bﬁimum | 202031 : __MSF blank Ca @ 500, Fe @ 200 sl

21600 T MSF __blank o Co@ 10 ;
“Potass 766430 T ArazpiBoC | - i
Selemium 1196026 ;  MSF blank Ca @ 500, Fe @ 200
Seleaium® (203585 1 TMSF__ T blank _Ce@10. Mo @ 30.Ca@ 300
' Arca 2pt BGC ¢ - ]

: V@Y @10, Fe@oo ¢

\tmnlmm .
.lh.tl[unn ‘

T Cudd @ 500 Mo @ 10, Mn @ 50, Co & IU T
Cn {i‘ SUU \-ft. i 500, Tidd 10
Ca% 10
!L@"OO

Mo 4 10, Fe fF 200, Crf:i‘ 10
t—:ffgznu Cr "11!1

Effective date: July 3", 2014
S.0.P.Number: S-6010-10
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Appendix H
Method 6010B - Acceptance Criteria and Corrective Action Procedures

Analytical Method| Parameter

QC Element

Frequeney

Acceptance Criteria

Corrective Action

SW-B46 60108 |Metals

Catibration
(3-4 poinis + blank minimumy)

Daily prior to analysis

Corrclation coeflicient r* > 0.9995

l. Recalibraic,

Initial Calibralion Verification
(Icv)y

Afier calibralion, prior to sample analysis

% Recovery #10% of assigned value
RSD = 5%

1. Reanalyze I additional time; report re-sun.

2. Failing analytes cannot be reported. Recalibrate and
reanalyze,

3. Recalibrate if [CV still out.

Initial Calibration Blank (IC13)

Alicr calibration, prior to sample analysis

< Practical quantitation limit (PQL),
> -PQI.

1. Reanalyze T additional time: report ce-run.

2. Failing analytes cannol be reported. Recalibrate and
reanalyze.

. W still failing, clean system, recalibeate.

(%3

PQL. Check Standard (PQL)

Afer calibration, prior to sample analysis

% Recovery £50% of assigned value

Reanalyze | additional time; repont re-rin.

Failing anulytes cannol be reported. Recalibrate and
reanalyze.

17 still failing, clean system, recalibrate.

=

e

laterlerence Check Standard +
Elements (1CS Elem)

At the beginning of each run,

Results + 20% of assigned value

Reanalyze 1 additional lime; report re-run.
Analytes that are (ailing {ow cannot be reported for
enlire run. Recaiibrate and reanalvze.

Analytes that are failing high may be reported if
samples are ND for those analytes. Othenwise
recalibrate and reanalyze.

[

=

Interference Check Srandard (ICS)

Al the beginning of each run

< 2 times the PQI.
>5 times -PQL

Reanalyze | additional time: report re-run.

N

. Analytes that arc failing high may be repoeted it
samples are KD for those analytes, Otherwise
recalibrale and reanalyze.

[}

Analytes that are fajling {ow miay not be reported.
Recalibrate and reanalyze.

Mcthod Blank (MB3)

1 per preparation/analysis batch (< 20
sanples)

< IPQL or must nol contain analytes,
> 5% of the lowest reported sample
concentrution,

> POl

Reanalyze MB and associated samples

I MB contains analytes above the PQL and the

associated samples are ND, the analyte can be

reported for those samples,

. I MB contains analytes shove the PQL. hot less than
5% of lowest sample concentration il out
corrective action and report results,

. Any analytes with @ concenlration less than negative
the PQL cannol be reported.

5. Reprep aond reanalyze analytical bateh is appropriate

2

[

L

Continiwend on nexe page

Effective date: July 3, 2014

5.0.P.Number: S-6010-10
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Appendix

H

Mecthod 6010B - Acceptance Criteria and Corrective Action Procedures

Analytical Method] Parameler

QC Element

Frequency

Acceptance Criteria

Correclive Action

SW-846 60108 |Metals

Laboratory Contro! Spike {LCS)

1 per preparation/analysis batch (< 20
samples)

% Recovery £20% of assigned value

I Reanalyze 1.CS and associated samples,

2, Analytes that ase failing high may be reported if
sumples arc ND (or those analytes, Otherwise
recalibrate and reanalyze.

. Reprep and reanalyze analytical balch as
approprialc

[

Laboratory Control Spike Duplicatd
(LCSD)

1 per preparationfanalysis batch for
SAR/ESPs ar when sample volume does
not allow an MSD to be prepped

(< 20 samplvs)

% Recovery $20% of assigned value
Relative percent difTerence (RPD) <
NOD\@

- Reanalyze 1.CSD and associated samples.

Analytes that are failing high may be reported il

samples are ND for those analyles. Qtherwise

recalibrate and reanalvze.

If RPD >20 reanalyze and report reanaly:

corrective action and report.

. Reprep and reanalyze analytical butch as
appropriatc

i

“ill out

bt

N

Matrix Spike (MS)

1 per preparationfanalysis batch (< 20
samples)

% Recavery £25% of assigned value

. Asses data. If analyte greater than highest standard
in the sample, no recovery reguired.

If on-scale perform post spike.

If anulye E flagged in MS, no recovery required.

Matrix Spike Duplicate (MSD)

| per preparationfanalysis batch (< 20
samples)

%o Recovery £25% ol assipned value
Relative pereent diflenence (RPPIY
<20%

bl il

Asses data, 1T analyte greater than highest standard
in the sample. ne recovery needed.

[fon-seale perform post spike on lowest reported
dilution.

- IFRI'D >20 reanalyze and report reanalysis, Fill out
comrective action and report for analytes >10x POL,
in the sample.

[

[

Post Spike (PS)

1 per analysis batch il MS, MSD fai

% Recovery $20% of assipned value

Open CAR for failing analytes,

Continuing Calibration Verificatian
(CCV)

Every 10 samples and the end of the
analytical sequence

Resulls £10% ol assigned value
RSD £ 5%

. Reanalyye | additional tiine; report re-run.
Analytes that are failing high may be reported il
samples are ND for those analytes. Otherwise
reanalyze alfecied samples,

Analytes failing low cannol be nepanted. reanalyze
aflected sanples preceding and following the failed
CCv,

1£RSD) fails, reonalyze alfected samples.

i

bl

Continuing Calibration Blank
(CCRY

Ewvery 10 samples after cach CCV and the
end of the analytical sequence

< PQL,
> -PQL

Reanalyze | additional time: report re-run,
Analyies that are failing high may be reported if
samples are ND for these analytes, Otherwise
reanalyze altected samples.

Analytes fiiling low cannot be reported, rea
affected samples preceding and follewing the faifed
CCR.

o

[}
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Common Name: S.0.P. Number:
Method 7470A Mercury in Liquid Waste (manual Cold S-245.1 7470A-5

Vapor Atomic Absorption Technique)
Method 245.1 Mercury, (Cold Vapor Atomic Absorption
Technique), Manual

Method:

Mercury in Drinking Water and Liquid Waste (Cold Vapor Technique).

Effective Date: Supersedes:

24 January 2014 S-245.1_T7470A-4

Laboratory Manager Quality Assurance/Quality Control Officer
1. Scope and Application

1.1.

1.2.

This method is a cold-vapor atomic absorption procedure approved for determining mercury
concentrations in drinking water, mobility procedure extracts (TCLP/SPLP), aqueous wastes, and
ground waters. All samples must be subjected to a “HotBlock™ digestion procedure prior to analysis.

This method is restricted to use by, or under the supervision of analysts experienced in the use of
atomic absorption or emission spectrometers for metals analysis, and skilled in the interpretation of
atomic absorption or emission spectra and their use as a quantitative tool. Each analyst must
demonstrate the ability to generate acceptable results with this method. Each analyst must establish
and maintain Demonstrations of Capability (DOC) in accordance with the HEAL QA Plan.

Summary of Method

2.1.

2.2.

The cold vapor atomic absorption technique is based on the absorption of radiation at 253.7nm by
mercury vapor. The mercury is reduced to the elemental state and aerated from solution in a closed
system. The mercury vapor passes through a cell positioned in the light path of an atomic absorption

spectrophotometer. The absorbance, recorded as a peak height, is used to determine the analyte
concentration.

Notable deviations from the EPA Methods include: 2.2.1. Use of an Environmental Hot Block with
disposable 50mL polypropylene digestion tubes.

2.2.2. Use of 20mL of samples instead of 100mL of sample. All volumes of digestion reagents
are adjusted in accordance with the smaller digestion volume being used.

2.2.3. Instrument calibrated from 0.1 to 5 pg/L.

2.2.4. Reductant is added "on-line” using a “flow injection” type instrument.

Detection Limits

3.1. MDLs shall be empirically established annually and are subject to change. The current MDLs are

located in the LIMS.

3.2. The PQL for this method is 0.0002mg/L.

Definitions

Effective Date: January 24, 2014
S.0.P. Number: S-245.1_7470A-5
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4.1.

4.2.

4.3.

4.4.

4.5.

4.6.

4.7.

4.38.

4.9.

4.10.

4.11.

4.12.

4.13.

Calibration Blank (CalBlank) — Blank Solution used as a zero point on the calibration curve.

Initial Calibration Verification (ICV) — Second source standard used to determine the
state of calibration of an instrument after initial calibration.

Initial Calibration Blank (ICB) — Analysis of Calibration Blank solution after initial
calibration to check the cleanliness of blank. Should report below reporting limit.

Continuing Calibration Blank (CCB) — Analysis of blank solution as a continuing
verification of instrument cleanliness. Should report to or less than the reporting limit.

Continuing calibration Verification (CCV) — Standard from the same source as the calibration
curve. This standard is used to check the stability of the instrument and is analyzed as a
sample. Must quantitate within 20% of actual value.

Method Blank (MB) — Laboratory blank

Laboratory Control Spike (LCS) — Laboratory fortified blank.

Laboratory Control Spike Duplicate (LCSD) — Laboratory fortified blank duplicate.

Matrix Spike (MS) — A spiked sample that is evaluated with a known added quantity of
a target compound. Helps to determine the matrix effects on analyte recovery.

Matrix Spike Duplicate (MSD) — Duplicate of MS.

Method Detection Limit (MDL) — The constituent concentration that when processed
through the complete method, produces a signal with a 99% probability that it is
different than the blank.

Practical Quantitation Limit (PQL)/Reporting Limit — The minimum limit to which an
analyte can be routinely reported.

DI Water (DI) — De-ionized water/reagent free water. Water that is passed through a
purification system and is free from interferences.

5. Interferences

5.1.

5.2.

5.3.

54.

5.5.

Potassium permanganate is added to eliminate sulfide interference.

Copper has been reported as interference. However, copper concentrations as high as
10mg/L had no effect on recovery spiked mercury samples.

Chloride present in high concentration (seawater samples, brines or industrial discharge
samples) can be converted to free chlorine during the oxidation step. This free chlorine also
absorbs at 253.7 nm. Therefore, care must be taken to ensure that the free chlorine is absent
by use of additional Sodium Chloride/Hydroxylamine hydrochloride before the Mercury is
reduced.

Volatile organic compounds which absorb at 253.7nm cause interference. A preliminary run
without reagents can determine if interferents are present.

All glassware must be scrupulously clean. Clean volumetric flasks with HNO3 only. Do not
use soap to clean glassware. Separate sets of volumetric glassware and DI bottles must be
kept for digestion/analysis reagents and mercury standards. These should be clearly labeled
for Hg use only.
Effective Date: January 24, 2014
S.0.P. Number: S-245.1_7470A-5
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5.6.

6. Safety

6.1.

6.2.

Instrument cleanliness and maintenance is also very important. For the FIMS-100 pump tubes
must be changed on a routine basis. System must be cleaned with DI water after each use.

The toxicity or carcinogenicity of each reagent or standard has not been fully defined. For
handling procedures and exposure information always refer to the MSDS. Exposure to
reagents and standards must be kept to a minimum. Gloves, lab coats, and safety glasses
must be worn when handling samples, standards, or reagents.

Digestion and acid addition shall only be performed in the fume hood.

7. Apparatus and Materials

7.1.

7.2.

7.3.

7.4.

7.5.

7.6.

7.7.

7.8.

7.9.

Perkin EImer FIMS 100 with AS-91 Autosampler. See a detailed description of the FIMS-100
Operating Conditions in Appendix B.

7.1.1. Compressed argon — industrial grade or better.
7.1.2. 3-stop pump tubes
7.1.2.1. Yellow/Blue (ID: 0.060” WALL: 0.033")
7.1.2.2. Red/Red (ID: 0.045” WALL: 0.033”)
7.1.2.3. Black/White (ID: 3.17mm WALL.: 0.86mm)
Environmental Express 54 position Hot Block for 50mL digestion tubes.
SC475 Digestion Vessel with caps.
Environmental Express Ribbed Watch Glasses.
Hand-held manual pipettes of various volumes.
Certified clean plastic and glass containers: 1L, 500mL, and 125mL.
100mL volumetric flasks for Hg standard preparation only.
Fume hood.

Analytical balance.

8. Reagents and Standards

8.1.

8.2.

8.3.

8.4.

8.5.

DI Water (reagent water).

TCLP Extraction Fluids 1 and 2. (See current HEAL TCLP SOP for 1311 procedure).
Concentrated Sulfuric Acid (H.SO.): Trace Metals Grade.

Concentrated Nitric Acid (HNO3): Trace Metals Grade.

Hydrochloric Acid 3% solution (HCI): In Teflon vessel, fill 2/3 of the way to the mark with DI
water. Add 30mL high purity concentrated hydrochloric acid and fill to line. Cap and mix.

Effective Date: January 24, 2014
S.0.P. Number: S-245.1_7470A-5
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8.6. Stannous Chloride: 1.1% Solution (SnCl>*2H,0): Add 11g stannous chloride to 1L Teflon
vessel. To vessel add 10mL DI and 30mL concentrated HCI. Swirl to mix. Allow stannous
chloride to dissolve for 10 minutes. Bring to the 1L mark with DI. Swirl to mix.

8.7. Sodium Chloride/Hydroxylamine Hydrochloride Solution (NaClI/NH>OH<HCI): In a 500mL
certified plastic bottle, dissolve 60g of sodium chloride and 60g hydroxylamine
hydrochloride in approximately 250mL DI water. Bring to 500ml final volume with DI.

8.8. Mercury-Free Potassium Permanganate (KMnO.) - 5 % solution: Into a certified clean, 1L
amber with a mark at the 900mL level, dissolve 45 g of potassium permanganate in
approximately 500mL DI water. Bring to 900mL final volume with DI.

8.9. Potassium Persulfate (K.S;0g) - 5% solution: In a 500mL plastic dissolve 25g potassium
persulfate in approximately 250ml DI water. Bring to 500mL final volume with DI.

8.10. Dilution Solution for FIMS-100

8.10.1.  All samples that exceed the calibration range must be diluted on scale
with an acid solution.

8.10.2. To prepare acid solution: To a 50mL digestion vessel add 20mL DI, 1.0mL
concentrated H2S04, and 0.5mL concentrated HNOs. VVolume up to 30mL, cap
vessel and mix.
8.11. Stock Standard Solution and Calibration standards
8.11.1.  Primary stock standard is a 1000pg/mL certified standard.

8.11.2.  Working standard: 1 pg/mL cut from stock. See the current version of the
summary sheet in the controlled document logbook.

8.11.3.  Primary stock and working standards must be logged into the LIMS and
appropriately labeled.

8.11.4. Calibration standards are digested like samples.
8.12. Second Source Standard and Continuing Calibration QC standards

8.12.1. Second source certified stock standard is purchased from an alternate vendor at
1000 pg/mL.

8.12.2.  Working standard: 1pg/mL cut from second source stock. See Appendix A for
summary.

8.12.3.  Secondary stock and working standards must be logged into the LIMS, and
appropriately labeled.

8.12.4.  Second source standard and continuing calibration QC are all digested like
samples.

9. Sample Preservation and Handling

9.1. Total mercury samples must be preserved with 0.5 mL concentrated HNO3/125 mL sample to a
pH<2.

9.2. Samples must be digested within 28 days of sampling.

Effective Date: January 24, 2014
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9.3. Digestates must be analyzed within 24 hours.

9.4. TCLP extracts must be digested within 28 days of being tumbled.
10. Quality Control

10.1. Initial Calibration

10.1.1. A five point curve plus a zero point is analyzed daily before sample analysis.
10.1.2. AnICV and ICB are analyzed after calibration.

10.2. Continuing Calibration
10.2.1. A CcCV followed by a CCB is analyzed every 10 samples.
10.3. Batch QC requirements
10.3.1. AnMB, LCS, MS, and MSD must be digested every 20 client samples.

10.3.1.1. Inthe event that there is insufficient volume for an MSD to be prepped,
an LCSD must be digested.

11. Calibration

11.1. For the FIMS-100 a calibration curve must be digested for each day of use (including
intermediate standards).

11.2. Initial Calibration for FIMS-100

11.2.1. Initial calibration consists of a Calibration Blank, five Calibration Standards, an
Initial Calibration Verification Standard (ICV), and an Initial Calibration Blank
(ICB).

11.2.2. The calibration is based on the external standard calibration technique; by
plotting the height of the absorbance peak versus the analyte concentration in
pg/L. The calibration equation is linear. See HEAL QAP for linear calibration
formula.

11.2.3. Calibration levels are summarized in Appendix A.

12. Sample Preparation and Analysis

12.1. Sample Preparation

12.1.1. Open a new Prep. Batch in LIMS and load samples, appropriate spikes, and
reagents. For additional information see the HEAL Sample Prep SOP.

12.1.1.1. For each digestion batch of 20 samples, an MB, LCS, MS, and MSD
must be digested.

12.1.2. Label each tube with appropriate HEAL number or identification. Verify that all
reagents and spikes and their IDs are current and accurately noted on the prep.

12.1.3. Check HotBlock temperature. Adjust front panel temperature to ~120.0°C to
achieve required digestion temperature of 90-95°C.
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12.1.4.

12.1.5.

12.1.6.

12.1.7.

12.1.8.

12.1.9.

12.1.10.

12.1.11.

12.1.12.

12.1.13.

12.1.14.

12.1.15.

12.1.16.

Fill the digestion block sample thermometer with 50mL 5% HNOs solution
and cover with a watch glass. Record temperature of immersed probe after 30
mins-1hr on the block. Immersed probe temperature should be between 90-
95°C.

Check the pipette calibration, for each volume dispensed, according to the current
HEAL Pipette Calibration Check SOP. Record the calibration check information
for the pipettes.

Prepare intermediate standards and curve for digestion according to Appendix A.
Spike the appropriate amounts into each of the labeled calibration standard tubes
and QC tubes. Use a fresh pipette tip for each aliquot dispensed.

12.1.6.1. For TCLP extracts, all intermediate standards and the curve must be
prepared in the most common TCLP fluid used in the samples.

Bring each of the calibration tubes, blanks, and LCS to 20 mL with DI water, (or
TCLP fluid if digesting TCLPs).

12.1.7.1. If TCLP fluids 1 and 2 were used during extraction, a blank using
TCLP fluid 1 and a blank using fluid #2 must be digested with the
samples.

To each sample tube add 20 mL of sample.

12.1.8.1. If sample requires a preparatory dilution volume up the remainder
of the sample to 20mL with DI water.

Add 0.5mL HNOs and 1.0 ml H,SO4 to each vessel. Swirl to mix.

Add 3 ml of 5% KMnO, to each vessel and let stand for 15 minutes. If sample
does not maintain purple or brown color, add additional 3 ml of KMnO,4to ALL
samples, standards and QC. If sample still does not maintain color, discard set
and dilute prior to digestion.

Add 1.60 ml of 5% Potassium Persulfate solution to each vessel.

Cover each tube with a watch glass to allow pressure to vent, minimize
evaporative loss, and to minimize contamination.

Place samples in Hot Block and digest, covered, at 90-95°C for 2 hours.
Record digestion start and end times on the Mercury Prep Summary
Sheet.

Remove samples from Hot Block and let cool to room temperature.

Update the prep batch with any prep dilutions and close prep batch in LIMS.

When samples reach room temperature, discard watch glasses continue with
the de- colorization step.

12.2. De-colorization of Samples Using Sodium Chloride/Hydroxylamine Hydrochloride

12.2.1.

Decolorize calibration, QC, and aqueous samples immediately before analysis by
spiking 1mL Sodium Chloride/Hydroxylamine Hydrochloride solution into each
tube.
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12.2.2.  Bring each tube to 30mL final volume with DI water, cap and mix.

12.2.3.  Allow aqueous extracts (TCLP, SPLP) to sit de-colorized for at least 30
minutes before analysis.

12.2.4. Samples are now ready for analysis.
12.3. Analysis using FIMS-100
12.3.1. Open WinLab32 for AA software.

12.3.2.  If necessary, prepare fresh Stannous Chloride (reductant) and/or 3%HCI
(carrier). Also, replace any tubing if they appear worn. Record any maintenance
and freshly made reagents in the maintenance logbook.

12.3.3.  Load the appropriate method in the instrument control software. Each method
contains all of the instrument control settings and QC limits. See Appendix B
for the instrument settings.

12.3.4. Load calibration standards, continuing and opening QC standards into
appropriate locations.

12.3.5.  Open Sample Information file and enter all samples to be analyzed. Be sure to
include their location on the autosampler and also that the LCS, MS, and
MSD are referencing their correct samples. Save the Sample Information
File.

12.3.6.  Create a new Results table by saving the Results table with the same name as
the Sample Information Table. The software will automatically place the curve
and continuing and closing standards in their appropriate places based upon the
settings in the method.

12.3.7. Samples are poured off into clean 15mL tubes and placed in the autosampler
positions listed on the Sample Information file.

12.3.8.  Click Analyze All. The instrument will automatically run the curve, initial
calibration QC, all samples in the Sample Information file, and all continuing
calibration and closing QC required.

13. Calculations

13.1. The result from the instrument data sheet is converted to mg/L using the following calculation:

mg/LHg = Ax —x M9, p
| 1000y

A = result from instrument in pg/L
F = Final volume after digestion (mL)
I = Initial sample volume used for
digestion (mL) D = Dilution factor

14. Method Performance
14.1. Method Performance
Effective Date: January 24, 2014
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14.1.1.  PT or “blind study” samples are analyzed every 6 months to check the
accuracy of the mercury analysis.

14.2. Estimation of Uncertainty
14.2.1.  Estimation of measurement uncertainty is to be conducted on an annual basis.
14.2.2. At least 20 of the most recent LCS data points are collected for calculation of
estimation of measurement uncertainty. See current HEAL QAP for details on
calculating uncertainty.

14.3. Demonstration of Capability

14.3.1. IDOC (Initial Demonstration of Capability) samples are analyzed before an
analyst is able to independently generate data. IDOC samples consist of four
replicate LCS spikes digested and analyzed. Average percent recovery and
relative standard deviation are then calculated and must pass within £20% and
<20%, respectively. A detailed description of IDOCs can be found in the HEAL
QA Plan.

14.3.2.  ADOCP (Annual Documentation of Continued Proficiency) samples are to be
analyzed annually by all analysts who perform analysis using Methods
740A/245.1. See HEAL QAP for more information.

15. Pollution Prevention
15.1. Small sample sizes are used during digestion.
15.2. Reagents that are not used during analysis are saved and used for the next analysis.

16. Data Assessment and Acceptance Criteria for Quality Control Measures

16.1. For each analysis the height of the absorbance peak is used to determine the analyte
concentration in pg/L.

16.2. If the sample absorbance peak height exceeds that of the highest calibration point
absorbance peak height, the sample must be diluted using the dilution solution and re-
analyzed.

16.3. See Appendix C for a summary of the calibration, continuing calibration, and batch QC
requirements.

16.4. Acceptance Criteria for Quality Control Measures
16.4.1. Initial Calibration
16.4.1.1. A Linear 5pt calibration curve with a correlation coefficient >0.995.

16.4.1.2. ICV must fall between 90-110% of assigned value and the replicate
concentrations must have an RSD <5%.

16.4.1.3. ICB must not contain the analyte above the PQL.
16.4.2.  Continuing Calibration

16.4.2.1. CCV recoveries must fall between 80-120% of assigned value and
the replicate concentrations must have an RSD <5%.
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Appendix C

Aqueous Mercury Analysis Using SW-846 7470/245.1

Calibration Specification And Corrective Action Procedures

Analytical Method

QC Element

Frequency

Acceptance Criteria

Corrective Action

SW-846
7470A/245.1

Initial Calibration (5 points +
Calibration Blank)

Dalily; prior to analysis

Correlation coefficient = 0.995

. Recalibrate
. Redigest calibration curve and recalibrate

Initial Calibration Verification (ICV)

After initial calibration and/or prior to
sample analysis

Results £10% from actual value
RSD <5%

. Reanalyze ICV.

. Recalibrate instrument and reanalyze.

. RSD: Perform maintenance, recalibrate,
reanalyze.

4. Redigest calibration curve, ICV, ICB, and all
samples.

1
2
3. Redigest calibration curve and all samples.
1
2

w

Initial Calibration Blank (ICB)

After initial calibration and/or prior to
sample analysis

< Practical quantitation limit (PQL)

1. Reanalyze ICB.

2. Recalibrate instrument and reanalyze.

3. Redigest calibration curve, ICV, ICB, and all
samples.

Method Blank (MB)

1 per preparation/analysis batch (< 20
samples)

<PQL

1. Reanalyze
2. Reprepare/reanalyze all samples in digestion
batch.

Laboratory Control Sample (LCS)

1 per preparation/analysis batch (< 20
samples)

% Recovery = 20% of actual value

1. Reanalyze
2. Reprepare/reanalyze all samples in digestion
batch.

Laboratory Control Sample
Duplicate (LCSD)

1 per preparation/analysis batch (< 20
samples)

% Recovery + 20% of actual value,
Relative percent difference (RPD)
<20%

1. Reanalyze

2. Reprepare/reanalyze all samples in digestion
batch.

3. RPD: Reprepare/reanalyze all samples in
digestion batch (if possible), otherwise flag
unacceptable RPD, appropriately document failure,
notify client.

Matrix Spike (MS)

1 per preparation/analysis batch (< 20
samples)

% Recovery = 25% of actual value

1. Conduct dilution test on sample and MS report
diluted results. Appropriately document failure on
data and in LIMS.

Matrix Spike Duplicate (MSD)

1 per preparation/analysis batch (< 20
samples)

% Recovery + 25% of actual value

Relative percent difference (RPD)
<20%

1. Conduct dilution test on sample, MS, and MSD
report diluted results. Appropriately document
failure(s) on data and in LIMS.

2. RPD: Flag unacceptable RPD, appropriately
document failure, notify client.

Continuing Calibration Verification
(CCV)

Every 10 samples and the end of the
analytical sequence

Results +20% from calibration
standard

1. Reanalyze CCV
2. Reanalyze samples surrounding failing CCV

Continuing Calibration Blank (CCB

Every 10 samples after each CCV and
at the end of the run

< Practical quantitation limit (PQL)

1. Reanalyze CCB

2. Reanalyze samples surrounding failing CCB
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