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Section A.4: Project Organization and Responsibility

The Minnesota Pollution Control Agency (MPCA) will conduct project management for the
hydroponic experiments with wild rice. The organizational structure of the MPCA is shown in the
Minnesota Pollution Control Agency’s Quality Management Plan (2013) . The following sections
will detail the organization, responsibilities, and lines of communications for each of the
personnel involved with the project.

Section A.4.1: The University of Minnesota — Duluth Principal Investigator
The Principal Investigator will:

e Review and approve the Quality Assurance Project Plan (QAPP) including subsequent
revisions.

e With guidance from the MPCA Project Manager, design, develop, and implement the
hydroponic study, maintaining project notebooks and recording data in an
appropriate database.

e Provide administrative direction to assigned staff as needed.

e Critically examine all data generated for the project and annotate the data with any
concerns.

e Transfer all final data, including annotations, to the MPCA Project Manager.

e Make preliminary interpretations of the data.

e Prepare reports to the MPCA that summarize the experiments, results, preliminary
interpretations, and include an attachment of all final data in electronic database
format.

e At his discretion, publish results from the project in a peer-reviewed journal.

Section A.4.2: University of Minnesota — Duluth Project Staff
The University of Minnesota — Duluth’s project staff will:
e Ensure test procedures are followed.
e Document the test procedure and observations.
e Identify and report any problems to the Principal Investigator.

Section A.4.3: University of Minnesota — Duluth Biology Laboratory Staff

The University of Minnesota - Duluth Biology Laboratory staff will:
e Ensure analytical procedures for the analysis of metals in plant tissue are followed.
e Document the analysis and observations.
e Identify and report analytical problems to the Laboratory Manager
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Section A.4.4: MPCA Program Administrator
The Program Administrator will:
e  Approve the QAPP including subsequent revisions.
e Provide administrative direction to assigned staff and to the MPCA Quality
Assurance/Quality Control (QA/QC) coordinator as needed.
e Manage the budget to assure that goals are met and funds and resources are
responsibly allocated.
e Qversee the preparation of a project summary to include measurable benchmarks,
problems encountered regarding QA/QC, and recommended changes in procedures.
e Provide direct supervision and project assignment to assigned staff.

Section A.4.5: The MPCA Project Manager
The MPCA Project Manager will:

e Review and approve the QAPP including subsequent revisions.

e Provide technical direction to assigned staff and to the MPCA QA/QC coordinator as
needed.

e Implement the elements of the project as well as any required quality control
measures.

e Manage the budget to assure that goals are met and funds and resources are
responsibly allocated.

e Prepare a project summary to include interpretation of the data, measurable
benchmarks, and problems encountered regarding QA/QC, and recommended
changes in procedures.

e Review all project deliverables and strategies.

e Provide technical direction for the preparation of work plans and the tasks to be
performed.

e Represent the MPCA in meetings.

Section A.4.6: The MPCA Contract Manager
The MPCA Contract Manager will:
e Manage the budget to assure that goals are met and funds and resources are
responsibly allocated.
e Review and approve the QAPP including subsequent revisions.
e Review invoices to ensure proper billing for services provided by the contractor(s).
e Represent the MPCA in meetings.
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Section A.4.7: MPCA QA Coordinator
The MPCA QA Coordinator will:

Represent the MPCA with the contractor(s) ensuring adequate exchange of
information regarding project responsibilities and effective functioning of the
analytical project.

Coordinate analytical needs and projections, analytical data reports from the
contractor, and resolution of problems arising from contract provisions with the
analytical laboratory and MPCA staff.

Review invoices to ensure proper billing for services provided by the contractor(s).
Update and distribute the Hydroponics Wild Rice QAPP.

Provide an overview to the Project Manager of analytical results and quality control
data to ensure the laboratory has met project requirements.

Section A.4.8: The MDH Environmental Laboratory Section Manager
The MDH Environmental Section Manager is:

Responsible for all analytical work performed by MDH.
Responsible for all MDH Environmental Laboratory section staff and facilities.

Responsible for the QA function associated with duties performed by the MDH
Environmental Laboratory

Review and approve the QAPP including subsequent revisions.

Section A.4.9: The MDH Environmental Inorganic Laboratory Unit Supervisor
The MDH Inorganic Chemistry Unit Supervisor will:

Provide administrative direction to assigned staff as needed.

Implement the elements of the Project as well as any required quality control
measures.

Manage the budget to assure that goals are met and funds and resources are
responsibly allocated.

Review and approve the QAPP including subsequent revisions.

Section A.4.10: MDH QA Officer
The MDH QA Officer will:

Monitor and evaluate laboratory analytical activities as they pertain to this QAPP.
Conduct and document internal audits of MDH Environmental laboratory
procedures.

Review laboratory SOPs.

Schedule and document pertinent Method Detection Limit studies.

Maintain staff training records.

Maintain the laboratory corrective action program.

Review and approve the laboratory elements of the QAPP.
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Section A.4.11: The MDH Laboratory Staff
The MDH Environmental Laboratory staff will:

e Ensure analytical procedures for the analysis of aqueous samples are followed
e Document the analysis and observations.

e Identify and report analytical problems to the Inorganic Chemistry Unit Supervisor.
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Section A.5: Definition/Background

Minnesota currently has a water quality standard of “10 mg/L sulfate - applicable to water used
for production of wild rice during periods when the rice may be susceptible to damage by high
sulfate levels.” (Minn. R. 7050.0224, subpart 2). This 10 mg/L sulfate standard was adopted into
the MPCA water quality standards in 1973 to protect wild rice. Wild rice is an important
component of aquatic communities in parts of Minnesota, particularly northern Minnesota. It
provides food for waterfowl, and shelter for animals and fish. Wild rice is also a very important
cultural resource to many Minnesotans, and is economically important to those who harvest and
market wild rice. Based on testimony presented at public hearings leading to the adoption of the
sulfate standard, it was intended to apply both to waters with natural wild rice stands and to
waters used for paddy rice production.

The MPCA is striving to clarify current and future implementation of the wild rice sulfate
standard, which recently has come under increased questioning and contention. Based on a
review of available studies and information, MPCA believes that additional wild rice plant toxicity
studies are needed to evaluate the effects of sulfate and other variables on wild rice, across the
full life cycle of the plant, before a revision to the numeric standard can be considered. This QAPP
is associated with the part of the overall study that seeks to determine the effects of sulfate
exposure on wild rice seed germination and seedling growth via a hydroponic experimental
design. The outcomes of this part of the study are listed in Table 1 and Table 2, with target
analytes to be quantified in Table 3. The results and interpretation of the outcomes from this
specific experiment will be considered in cooperation with the other parts of the overall Wild
Rice Sulfate Standard study to inform a decision about the adequacy of the current sulfate water
quality standard to protect wild rice.
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Section A.6: Project Descriptions

Section A.6.1: Objective

The quality objectives will generally follow the guidance outlined on the MPCA Quality System
webpage: (http://www.pca.state.mn.us/index.php/about-mpca/mpca-overview/agency-
strategy/mpca-quality-system.html?expandable=1&menuid=&redirect=1). The Quality System
for MPCA’s environmental data describes the agency’s general policy for data quality assurance.
All of the specific values pertaining to precision and accuracy will be refined in the method
development phase of the project. These results will be used to amend and modify the values in
Table 3 so that the final QAPP reflects specific laboratory derived data quality objectives. This
QAPP falls under all requirements of the MPCA’s QMP which is approved by U.S. Environmental
Protection Agency (EPA) Region 5.

Section A.6.2: Scope

To test how wild rice responds to sulfate, sulfide, and assorted cations and metals, we will grow
wild rice seedlings in hydroponic solutions in which the concentrations of sulfur species and
cations will be controlled independently. The purpose of these experiments is to provide an
experimentally controlled measurement of wild rice growth that can then be compared to
observed wild rice distribution in relation to measured pore water concentrations of these
chemical parameters in lake sediments. This particular QAPP is concerned solely with the QA/QC
activities associated with the section of the experiment that seeks to determine the effects of
sulfate exposure on germination and seedlings growth in oxic (oxygen present) conditions.

The hydroponic experiments will be conducted by procedures modified from Li et al. (2009), who
examined the responses of cattail (Typha domingensis) and sawgrass (Cladium jamaicense) to
sulfate and sulfide concentrations. All experiments will be conducted in a Percival growth
chamber at a photon flux density of 1000 micromol m™ sec™. Wild rice photosynthesis is thought
to reach maximum rates at this photon flux density (Zhao et al. 2004; Sims, Pastor, Dewey,
Hildebrandt, unpublished data).

Characteristics of wild rice growth

Wild rice is a native plant of Minnesota and a member of the grass family of plants. Its growth
habits are as an annual aquatic plant, which means that its entire life cycle is completed in an
aquatic environment. Briefly, each year’s new plants come from seeds preserved in the sediment
from a previous year’s production. The growth of the new plants follows a pattern of seed
sprouting, roots that grow into the sediment, and leaves that grow toward the water surface and
establish a “floating-leaf” stage where the leaves lay flat along the air/water interface. Additional
growth from the root base establishes a “tiller” stage that is quite rigid and grows above the
water surface. More than one tiller may develop in each plant. This is the main stem that
eventually, after about four months of growth, develops the flowering portion of the plant. The
flowers, once fertilized, produce the seed for subsequent generations of the plant.
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It is within this context that these toxicity tests will be performed in efforts to better describe
effects of sulfate, sulfide, and other parameters on growth and survival of wild rice.

Method Development Objectives

This was an operational guideline used to develop appropriate methods for implementing
exposures using wild rice under a hydroponic test strategy. The intent of this test strategy was to
investigate the best approach for exposures of wild rice grown in control media and under
experimental test conditions using the experimental apparatus anticipated to be used in
subsequent toxicity tests. The intended output of these wild rice hydroponic studies is to
describe dose-response relationships for two intended toxicants tested separately: sulfate and
sulfide. Methods developed will be incorporated into the Appendix of this QAPP.

Table 1: Wild Rice Sulfate Standard Hydroponic Germination Study — Sulfate (Oxic conditions) Measurements

Measurement Unit Standard Operating Procedure

Observations of seeds every 2 days Date, Time, Treatment Level, Appendix C: Germination Test:
Replicate Number Oxic Conditions

Length of Plant Growth — Mesocotyl Growth Nearest millimeter Appendix C: Germination Test:
Oxic Conditions

Count of Seeds that Germinated Count Appendix C: Germination Test:
Oxic Conditions

Table 2: Wild Rice Sulfate Standard Hydroponic Juvenile Seedling Study — Sulfate (Oxic conditions) Measurements

Measurement Unit StandardOperating Procedure
Observation of Sprouts Observations and abnormalities noted Appendix C: Juvenile Seedling
with date, time, treatment level, and Growth Test: Oxic Conditions
replicate number
Measures of stem/leaf length nearest mm Appendix C: Juvenile Seedling
(mesocotyl growth) Growth Test: Oxic Conditions
Individual Whole Plant Biomass nearest 0.1 mg Appendix C: Juvenile Seedling
(dry) Growth Test: Oxic Conditions
Individual Plant Root Area and Nearest mm?/mm Appendix C: Juvenile Seedling
Length — Scan Growth Test: Oxic Conditions
Individual Plant Component nearest 0.1 mg Appendix C: Juvenile Seedling
Weight (Dry)- Roots and Growth Test: Oxic Conditions
Stems/Leaves

Table 3: Proposed Project Target Analytes and Chemistry Characteristics in Water to be analyzed by the MDH
Inorganic Environmental Laboratory
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Targe.t Analyte in Report Level Standard Operating Analytical Method Holding Time
Solution (mg/L) Procedures Reference
Alkalinity, Total 10 mg/L Appendix B SM 2320 B 14 Days
Ammonia 0.050 mg/L Appendix B EPA 350.1 28 Days
Arsenic 0.00100 mg/L Appendix B EPA 200.8 180 Days
Boron 0.0200 mg/L Appendix B EPA 200.7 180 Days
Calcium 2.00 mg/L Appendix B EPA 200.7 180 Days
Chloride 0.0500 mg/L Appendix B EPA 300.1 28 Days
Cobalt 0.00100 mg/L Appendix B EPA 200.8 180 Days
Copper 0.0100 mg/L Appendix B EPA 200.8 180 Days
Conductivity 0.2 micromhos/cm Appendix B EPA 120.1 28 days
Dissolved Organic 1.00 mg/L Appendix B SM 5310 C 28 Days
Carbon
Iron 5.00 mg/L Appendix B EPA 200.8 180 Days
Magnesium 2.00 mg/L Appendix B EPA 200.7 180 Days
Manganese 0.0100 mg/L Appendix B EPA 200.8 180 Days
Molybdenum 0.00100 mg/L Appendix B EPA 200.8 180 Days
Nitrate + Nitrite 0.050 mg/L Appendix B EPA 353.2 28 Days
Nitrogen, Total 0.050 mg/L Appendix B CDlwkChem 10-107-04-3- 28 Days
Phosphorous, Total | 0.0100 mg/L Appendix B EPA 365.1 28 Days
Potassium 0.500 mg/L Appendix B EPA 200.7 180 Days
Selenium 0.00100 mg/L Appendix B EPA 200.8 180 Days
Silica, Total Appendix B .
Reactive 0.500 mg/L SM 4500 SiO, C 28 Days
Sodium 0.500 mg/L Appendix B EPA 200.7 180 Days

Appendix B and
Sulfate 0.0500 mg/L Appendix C EPA 300.1 28 Days
Appendix B QuikChem 10-116-29-3-
Sulfide 0.0100 mg/L A and Standard Method | 14 Days
4500-S2- D Equivalent

Zinc 0.0100 mg/L Appendix B EPA 200.8 180 Days

Table 4: Proposed Target Analytes and Chemistry Characteristics in Water to be analyzed by the U of M Duluth

Biology Laboratory

Target Analyte in | Report Level (mg/L) Standard Operating | Analytical Method | Holding Time

Solution Procedures Reference

Sulfate 2.5mg/L Appendix C QuikChem  Method | 28 days
10-116-10-1-A

Project Schedule Timeline

Method development began in June 2012. Preliminary tests were conducted to determine
practicality of test design in preparation for full test implementation. Subsequent tests were
performed based on hypotheses to be tested and information observed from test outcomes, as
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determined in consultation between the Principal Investigator and the Project Manager. Final
experimental procedures were completed in early July, 2013 and the primary wild rice sulfate
toxicity experiments, with the goal of producing conclusive and defensible results, are to be
conducted at the end of July and beginning of August, 2013.

Section A.6.4: Intended Data Usage
The data is used to determine the effects of sulfate concentration on the growth of wild rice.

Section A.6.5: Technical Reports

The principal investigator will provide a draft report to the MPCA on the wild rice hydroponics
method development and research completed by December 2012. The MPCA project manager
and wild rice team will review and provide comments to the principal investigator. After revising
the report to reflect MPCA comments, the principal investigator will deliver a final report on the
hydroponics research completed in 2012 to the MPCA by January 15, 2013. This report will be
shared with MPCA management and distributed to interested parties in advance of a mid-project
review meeting that will be held on February 28-March 1, 2013. The Principal Investigator will
provide a final report on the protocol, results and raw data from the hydroponics research
completed in 2012 and early 2013 to the MPCA by March 29, 2013. Upon review, this report will
be shared with management at MPCA, MDH, the Wild Rice Standards Study Advisory Committee
and other interested parties. Subsequent toxicity testing results and data completed in 2013 will
be reported to the MPCA by October 31, 2013.A final report on the results of these experiments,
including spreadsheets with pertinent data, will be provided to the MPCA by November 27, 2013.
These reports will be distributed to the appropriate managers at the MPCA. The MPCA project
team also updates management about project process on a routine basis.
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Section A.7: Quality Assurance Objectives and Criteria

Section A.7.1: Overview
Research Directions and Decisions

The construct and need for these hydroponic tests are based on information received as part of a
scoping process that included participation by technical professionals with experience in wild rice
research, aquatic chemistry, aquatic ecology, and other interests pertinent to these studies to
test effects of sulfate on wild rice. A final protocol (The Sulfate Standard to Protect Wild Rice
Study Protocol found on the MPCA website) was developed as part of this endeavor, which laid
out a series of hypotheses used to provide questions to guide the direction of actual and
potential scientific research. In this series of hypotheses are elements of test design suited for
using water only (hydroponic) test media, which are amenable to controlled manipulations of the
test parameters.

Inputs to the Decisions

The project management team (Shannon Lotthammer, Edward Swain and Patricia Engelking)
along with the Principal Investigator (John Pastor) will be responsible for final decisions on the
project. These decisions will be informed by results of the hydroponics tests, scientific technical
expertise, outputs from other investigations associated with this study such as the field studies,
comments from the Wild Rice Standards Study Advisory Committee, and other sources of
technical information.

Laboratory Analysis

The Minnesota Department of Health’s (MDH) Environmental Laboratory will provide the
majority of the analytical testing for the project. The analytes of concern from an aqueous
medium (with Report levels and analytical methodologies) are detailed in Table 1. The MDH
Environmental Laboratory’s Quality Assurance Manual (QAM) appears in Appendix A while their
Standard Operating Procedures appear in Appendix B. The MDH QC acceptance criteria are listed
in Table 7. The University of Minnesota Duluth Biology Laboratory will run analyses on sulfate
concentrations to be cross checked for accuracy by the MDH. University of Minnesota Duluth
Biology Laboratory SOPs are listed in Appendix C.

Section A.7.2: Blanks

The samplers will use field blanks while sampling. Field blanks are submitted at a 5 percent rate
to the laboratory. Field blanks results verify that the field sampling and laboratory procedures are
free of contamination and do not contaminate blank samples.

The laboratory uses method blanks to verify the extraction procedures, glassware, and
instrument conditions have background below the laboratory reporting limits. The method
blanks are reported with MPCA samples to allow the project manager to determine that
laboratory contamination or analytical error could cause a false positive. The laboratory performs
method blanks at a rate of one for each analytical batch of twenty samples (5 percent) or less to
ensure a contaminant-free environment.
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Section A.7.3: Duplicate Samples

As is the case for field blanks, duplicate samples are collected as necessary to protect the
integrity of the sampling investigation. Duplicates are collected by co-locating samplers.
Duplicate sample analyses provide a check on sampling and analytical reproducibility, or
precision. The laboratory also prepares and analyzes replicate samples to gain a measure of
reproducibility. MPCA has a relative percent difference (RPD) goal for duplicates of 50 percent.

Section A.7.4: Spike Samples

Spiked samples will not be collected in the field, but MPCA does submit adequate samples to
ensure the laboratory has enough sample to allow for a spike analysis. MPCA policy allows a
maximum recovery of 150 percent and a minimum recovery of 30 percent. The laboratory uses
Municipal Section (MS) recoveries to measure accuracy in the analyses. Laboratory-generated
limits for spike recoveries are used in validation of data (when required). MPCA policy requires a
10 percent rate of spikes.

Section A.7.5: Laboratory Activities

The quality assurance objectives for accuracy, precision, completeness, representativeness,
reporting limits, and comparability to be met by the laboratory are described in the laboratory’s
Quality Assurance Manual (QAM) (If available).

Section A.7.6: Definitions of Precision, Accuracy, Representativeness, Comparability, and
Completeness

Section A.7.6.1: Precision

Where possible, laboratory precision is measured through the collection and analysis of duplicate
samples. The result for the duplicate sample is compared to the result of the known sample. The
relative percent difference (RPD) between the known sample result and the duplicate sample
result is calculated according to the following formula:

RPD = (Sample Conc. — Duplicate Conc.)*200

(Sample Conc. + Duplicate Conc.)
Precision can also be determined between the results of a laboratory control sample

(LCS)/laboratory control sample duplicate (LCSD) pair. RPD results should be < 50 percent for the
data to be acceptable.
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Section A.7.6.2: Accuracy

The accuracy of the measurement is gauged through the analyses of surrogate spikes, matrix
spike (MS), and/or laboratory control sample (LCS)/laboratory control sample duplicate (LCSD).
Surrogate compounds are spiked into every sample prior to extraction and analysis. Where
possible, a MS sample is collected. If a MS cannot be analyzed, an LCS/LCSD pair may be used to
measure accuracy. The percent recovery is determined by comparing the spiked sample
concentration to the environmental (unspiked) sample concentration. The formula for
determining percent recovery is as follows:

%R = (Spiked Sample Conc. — Environmental Sample Conc.)*100
(Spiked Concentration Added)

Acceptable data falls between 30 percent and 150 percent recovery.

Section A.7.6.3: Representativeness

Representativeness of the data set is the measure that expresses the degree to which the data
accurately represents the population as a whole. The methods for sample collection in the field,
sample preservation, transportation to the laboratory, sample preparation, and sample analysis
are reviewed to determine if appropriate procedures were followed. If the procedures as
described in this QAPP were followed, sample results are considered representative of the site.

Section A.7.6.4: Comparability

Comparability is the degree of confidence that one data set can be compared to another data set
and whether the data sets can be combined and used for decision-making purposes. The level of
comparability between data sets is determined by reviewing sample collection and handling
procedures, sample preparation and analytical procedures, holding times, and quality assurance
protocols. When a large difference in one of the methods or procedures exists, the comparability
of the data is considered low. If all of the procedures were followed, data from the same site is
considered comparable.

Section A.7.6.5: Completeness

Completeness is measured by determining the ratio of valid sample results compared to the total
number of samples for a specific matrix. During data verification, the data completeness is
determined by the following equation:

% Complete = (# of Valid Results) * 100
(# of Samples Tested)

A completeness of 90 percent in a year must be obtained in order for a laboratory report to be
considered acceptable. If the data set does not meet at least 90 percent completeness, the data
are rejected. If the laboratory is at fault, they will be responsible for securing the re-collection
and re-analysis of samples.
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Section A.8: Specialized Training/Certifications

University of Minnesota, Duluth (UMD Department of Biology) lab personnel have been trained
for proper sample handling, preparation, and analytical techniques and safety. They also receive
annual refresher training on such items as laboratory safety, right to know, and emergency
procedures. The documentation of this training is maintained by UMD.

The Minnesota Department of Health Environmental Laboratory personnel have been trained for
proper sample handling, preparation, and analytical techniques and safety. They also receive
annual refresher training on such items as laboratory safety, right to know, and emergency
procedures. The documentation of this training is maintained by the Laboratory’s Quality
Assurance Office.

Section A.9: Record Keeping

The water samples collected will be documented using established tracking methods of the
Pastor lab.

e All records will be kept in the laboratory.

e All data will be entered for statistical analysis in Excel spreadsheets.

e The lab coordinator for the Principal Investigator will oversee data entry and proof
checking.

o All data files will be sent to the MPCA project managers and coordinator.
o The effect of sulfate levels on wild rice seed, shoot, and root growth will be tested using a
randomized complete block analysis of variance.

The approved QAPP will be recorded and submitted those indicated on the distribution list. The
records are retained for a period of not less than five years.
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Section B: Data Generation and Acquisition

Section B.1: Sampling Design

This section describes the methods used for conducting toxicity tests using various wild rice
growth endpoints to examine effects of sulfate under oxic (aerobic) conditions. Toxicity tests use
a hydroponic (aqueous) exposure media to deliver selected concentrations of sulfate that provide
the conditions adequate for the normal growth of the wild rice test organism. Wild rice in two
different stages of growth is used for initiating the experiments either as a germinating seed
(Germination Test) or as seeds that have sprouted (Juvenile growth test). Specific details of each
test design are provided in the methods titled: 1) “Germination Growth Test: Oxic Conditions”,
and 2) “Juvenile Seedling Growth Test: Oxic Conditions” found in Appendix C.

Section B.2: Sampling Methods

Parameters of plant growth to be measured

This section describes the procedures of obtaining samples and performing specific
measurements of plant growth as described in the methods titled: 1) “Germination Growth Test:
Oxic Conditions”, and 2) “Juvenile Seedling Growth Test: Oxic Conditions” found in Appendix C.

Plant sampling

Following the 10 day experimental period plants will be measured for total length and total
weight (biomass) as described in the methods titled: 1) “Germination Growth Test: Oxic
Conditions”, and 2) “Juvenile Seedling Growth Test: Oxic Conditions” found in Appendix C. The
methods used for obtaining these physical measurements are cited in the test methods.

Growth media sampling

The toxicity tests described in the methods titled: 1) "Germination Growth Test: Oxic Conditions”,
and 2) “Juvenile Seedling Growth Test: Oxic Conditions” found in Appendix C require the
exposure solutions to be renewed every two days. Both the new solutions and 2 day old solutions
are sampled for analysis of water chemistry. The procedure for sampling and methods used for
chemical analysis are cited in the test methods (Appendix C)
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Parameters of plant growth to be measured

This section describes the procedures of obtaining samples and performing specific
measurements of plant growth as described in the methods titled: 1) “Germination Growth Test:
Oxic Conditions”, and 2) “Juvenile Seedling Growth Test: Oxic Conditions” found in Appendix C.

Plant sampling

Following the 10 day experimental period plants will be measured for total length and total
weight (biomass) as described in the methods titled: 1) “Germination Growth Test: Oxic
Conditions”, and 2) “Juvenile Seedling Growth Test: Oxic Conditions” found in Appendix C. The
methods used for obtaining these physical measurements are cited in the test methods.

Growth media sampling

The toxicity tests described in the methods titled: 1) “Germination Growth Test: Oxic Conditions”,
and 2) “Juvenile Seedling Growth Test: Oxic Conditions” found in Appendix C require the
exposure solutions to be renewed every two days. Both the new solutions and (2 d) old solutions
are sampled for analysis of water chemistry. The procedure for sampling and methods used for
chemical analysis are cited in the test methods (Appendix C)

Analytical Endpoints: Both Experiments

For both germination and seedling experiments newly made test solution and old test solutions
used throughout the experiment are stored in labeled bottles for analysis of various compounds
listed in Table 3. The analytical procedures used in the analyses of these various chemical
parameters are provided through the MDH inorganic environmental laboratory SOPs located in
Appendix B of this QAPP. Analytical holding times, preservation methods, and volumes required
for each analyte are listed below in Table 5. They are also listed in the U of M Duluth Biology
Laboratory Analytical SOPs (Appendix C) and MDH analytical SOPs (Appendix B).

Table 5: Sulfate Concentration Endpoints

Analyte/Endpoint Minimum Volume Holding Time Preservation
Needed Method
New Test Solutions 5ml Stored for a Stored at 4 °C
— Sulfate maximum of 25
days
Old Test Solutions 5ml Stored for a Stored at 4 °C
— Sulfate maximum of 25
days

All corrective actions taken during the experimental processes are documented by Dr. John
Pastor and Brad Dewey of the University Of Minnesota-Duluth Biology Department, and
appropriate MPCA personnel are notified. All corrective actions in analyte analysis conducted at
the MDH are documented by Jeff Brenner and appropriate MPCA personnel are notified.
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Section B.3: Sample Handling and Custody

All samples collected will be labeled to identify the sample for the database record. The labels
will include location, data, time, and other information documents as required. Sample labels
must be properly completed to include the sample’s identification number. Labels shall be
printed and affixed to the outside wall of the sample container in the lab, prior to going to the
field.

All laboratory-identified samples will be labeled for the database record. The labels will include
the abbreviation of date, method, location, size, and media.

The MDH Inorganic Environmental Laboratory QA Manual — Appendix 4, 5, and 6 and Sample
Receiving Procedure Manual outline the procedures for custody within the laboratory. These
manuals are found in Appendix A of this QAPP.

Section B.4: Analytical Methods

Information on the analytical methods to be employed by the Minnesota Department of Health is
detailed in Table 3. University of Minnesota - Duluth - Biology Department analytical methods are
available in Appendix C of this QAPP.
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Section B.5: Quality Control

Field and laboratory QC checks are identified in Table 6. The frequency of analysis and the control
limits are also listed. If the results do not meet the QC acceptance criteria, corrective actions are
defined. Table 7 lists the quality control acceptance criteria for the aqueous analytical chemistry
conducted by the MDH Inorganic Environmental Laboratory. A description of Dr. John Pastor’s
Lab and the U of M - Duluth’s Biology Lab quality control activities are described in this section

below and in Table 8.

Table 6: Quality Control Elements require by all laboratories performing analytical work for this study

QcC Type

Water

Blanks
Laboratory Blanks
Method Blanks

1 per analytical batch*
1 per analytical batch

Spikes
Matrix Spike
Laboratory Control Sample
Surrogates (as appropriate)

1 per analytical batch
1 per analytical batch
1 per analytical batch

Calibration Checks

1 per analytical batch

Duplicates
Matrix Spike Duplicates
Laboratory Duplicates

1 per analytical batch

1 per analytical batch

*An analytical batch is considered to be no more than 20 samples, not including the QC elements

Table 7: Aqueous Quality Control Acceptance Criteria

Target Analyte Matrix Spike Laboratory Control Spike Rel.ative Per Cent
(% Recovery) (% Recovery) Difference (%)
Alkalinity, Total 90-110 90-110 15
Ammonia 90-110 90-110 10
Arsenic 85-115 85-115 20
Boron 85-115 85-115 20
Calcium 85-115 85-115 20
Chloride 90-110 90-110 10
Cobalt 85-115 85-115 20
Copper 85-115 85-115 20
Dissolved Organic Carbon 90-110 90-110 10
Iron 85-115 85-115 20
Magnesium 85-115 85-115 20
Manganese 85-115 85-115 20
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Molybdenum 85-115 85-115 20
Nitrate + Nitrite 90-110 90-110 10
Nitrogen, Total 90-110 90-110 10
Phosphorous, Total 90-110 90-110 10
Potassium 85-115 85-115 20
Selenium 85-115 85-115 20
Silica, Total Reactive 90-110 90-110 10
Sodium 85-115 85-115 20
Sulfate 90-110 90-110 10
Sulfide 80-120 90-110 10
Zinc 85-115 85-115 20

Dr. John Pastor’s Laboratory Quality Control Elements
Germination Growth Test: Oxic Conditions Acceptability of Test Results

1.
2.

At least 90% of germinated seeds in control jars are living at test termination.

Seed are considered germinated when mesocotyl length from control exposures will
be at least 2.0 cm at the end of the 10 days duration of growth.

Control germinated seeds should not indicate any visible phytotoxic or
developmental symptoms at any time during the test.

Juvenile Seedling Growth Test: Oxic Conditions Acceptability of Test Results

At least 90% of control juvenile seedlings are living at test termination
Mesocotyl length of living juvenile seedlings from control exposures will be at least

5.0 cm at the end of the 10 d duration of growth.

Control juvenile seedlings should not indicate any visible phytotoxic or
developmental symptoms at any time during the test.

Plant Biomass QA Control Acceptance Criteria: Germination and Juvenile Seedling Growth Test

1.

Determination of stable dry weight is achieved by placing three individual weighing
pans plus plant material into the desiccator jar. Once cooled, the weight of each pan
is recorded, and the pans are placed back into the drying oven for one half hour.
After this, the pans are removed, placed into the desiccator jar to cool and weighed
once again. If the dry weight of each pan differs by less than 0.5 mg or 4%, whichever
is less, the weight is stable and the weighing of all individual weighing pans with plant
matter can be completed.

Area and Length QA Acceptance Criteria: Germination and Juvenile Seedling Growth Test using the Epson
Perfection 4990 photo scanner controlled by the image acquisition component of Regent Instruments,
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WinFOLIA software

1. The root image is observed and accepted or determined to be not acceptable (roots
extending outside of scanned area, fuzzy image due to roots “drifting”, air bubbles along root

surface)

2. Roots are scanned until an acceptable image is produced

U of M Duluth Biology Quality Control Acceptance Criteria

The University of Minnesota- Duluth’s Biology Laboratory, managed by Brad Dewey, will conduct
sulfate analysis on new renewal solutions and old renewal solutions via a Lachat Quik Chem 8000
flow injection autoanalyzer (QuikChem Method 10-116-10-1-A, Determination of Sulfate by Flow
Injection). The quality control elements for this analysis are listed in Table 6. Quality control
acceptance criteria are listed below in Table 8. All values are based upon the current laboratory
acceptance criteria and shall not exceed these values, otherwise the system will be deemed to be
out of control and corrective actions will need to be taken before the analytical batch is

reanalyzed.

Table 8: UMD Biology Lab Quality Control Acceptance Criteria

Target Analvte Matrix Spike Laboratory Control Relative Per Cent
& Y (% Recovery) Spike (% Recovery) Difference (%)
Sulfate 80-120 80-120 30
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Section B.5.1: QC Type

Section B.5.1.1: Method Blanks

One method blank is extracted and analyzed with each batch of up to 20 samples to demonstrate
that there are no interferences from the glassware, reagents, and analytical system. If any
method blank shows target analytes above % the report level, a solvent blank should be injected
to demonstrate that there was no carry-over from standards or samples. If there was carry-over,
clean the analytical system and re-inject the method blank. If the method blank contamination
cannot be attributed to carry-over, the samples that were associated with the blank should be re-
extracted and re-analyzed.

Section B.5.1.2: Matrix Spikes and Duplicates (MSs/MSD)

Matrix spikes are used to determine if there are any effects related to the sample matrix. One
spike should be spiked, extracted, and analyzed per batch of up to 20 samples. A matrix spike
duplicate should also be analyzed once per batch of up to 20 samples. The percent recoveries of
the MS are used to measure accuracy of the analysis. The percent recoveries should be 30-150
percent.

Section B.5.1.3: Laboratory Control Sample and Duplicate(LCS/LCSD)

A laboratory control sample (LCS) is an aliquot of clean matrix as the environmental samples. One
LCS is prepared with each batch of up to 20 samples. The LCS is spiked with the same target
analytes and at the same concentration as the MS. The percent recoveries of the LCS are used to
show that the analysis is in control if there is a matrix effect associated with the analysis of the
sample matrix in the MS. The percent recoveries should be 30-150 percent for all matrices.

Section B.5.1.4: Laboratory Duplicates

Laboratory duplicates are used to measure precision. One pair should be extracted and analyzed
per twenty samples or less. The relative percent difference (RPD) should be <50 percent for
acceptability of results.

Section B.5.1.5: Out-of-Control Situations

When the out-of-control situations listed in Sections B.5.1.1 through B.5.1.4 occur, the failing
analysis should be re-injected into the analytical system. If the re-analysis meets QC criteria,
report the second analysis. If the re-injection still does not meet criteria, the affected samples
should be re-extracted and re-analyzed. If the results of the re-analysis of the MS still fail to meet
criteria and the result of the LCS is acceptable, then the problem is related to matrix and the QC
batch requirements are considered to have been met. Report the results of the batch and qualify
the result of the environmental sample chosen for QC purposes as estimated. If the results for
the LCS fail again, instrument maintenance is required. After the maintenance has been
completed, another initial calibration must be performed.
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Section B.6: Instrument/Equipment Testing, Inspection, and Maintenance

Section B.6.1: Field Equipment

Delays in project schedules, poor output in performance, and erroneous results in investigative
operations can result from improperly maintained equipment. Therefore, preventative
maintenance of field equipment is performed routinely before each sampling event. More
extensive maintenance is performed based on hours of use and manufacturer recommendations.
Spare parts for all field equipment as well as back up instruments are kept at the laboratory. The
laboratory staff performs preventative maintenance on a routine schedule on all field equipment.
Standardized field sampling equipment (bailers, scoops, bowls, push probes, etc.) will be
maintained by the field staff.

Section B.6.2: Laboratory Equipment

The protocols for testing, inspection, and maintenance of laboratory equipment are addressed in
the laboratory QAMs. Additionally, the laboratory’s standard operating procedures (SOPs)
present the specific protocols to be followed as part of the analysis. The preventative
maintenance plan employed by the laboratory is described in the laboratory QAM. In general, the
preventative maintenance is performed on a scheduled basis on all instruments in the laboratory.
The preventive maintenance performed is documented in the instrument maintenance logbooks
kept at the instrument. Irregularities noted during operations are traced through the
maintenance logbook to allow for efficient corrective action to solve problems. Analysts are
trained in preventive maintenance of their assigned instruments. The laboratory utilizes in-house
service technicians in the event of instrument failures. Contracts are maintained on the computer
hardware and software. Backup instrumentation is generally available if a specific analytical
system becomes unavailable.
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Section B.7: Instrument/Equipment Calibration and Frequency

Section B.7.1: Overview

This section discusses calibration procedures laboratory instruments to be used for the
Hydroponics Wild Rice Project for Effects of Sulfate in oxic conditions. All laboratory equipment
used for analytical determinations is subject to periodic inspection and calibration. Frequency of
calibration is based on the type of equipment, inherent stability, manufacturer
recommendations, and intended use.

Section B.7.2: Laboratory Procedures

The frequency and procedures used to calibrate equipment including incubators, shakers, water
baths, spectrophotometers, pipettes and lasers are described in the manufacturing instructions
and/or dictated by the University of Minnesota laboratory Standard Operating Procedure
(Appendix C). The calibration procedures followed by the laboratory are outlined in the
Laboratory QAMs and SOPs.

Section B.8: Inspection/Acceptance of Supplies and Consumables

Standard procedure for inspection/acceptance requirements for supplies will be routinely
performed by trained technical personnel in John Pastor’s laboratory. The staff person inspects
all supplies and consumables for integrity and suitability for use. Any supply or consumable
judged to be of inferior quality or not suitable for the intended use is rejected.

All chemicals and solvents used in the laboratory are inspected to verify that they are of the
appropriate grade for their intended use. All consumables found to be contaminated are
removed from use.

Section B.9: Non-direct Measurements
Historical data may be used to initiate an investigation. However, all decisions are based on data
collected during the project.
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Section B.10: Data Management

The samples will be recorded as they are collected. The water samples collected will be
documented using established tracking methods of the Pastor lab. All records will be kept in the
laboratory. All data will be entered for statistical analysis in Excel spreadsheets. The UMD lab
coordinator for J. Pastor will oversee data entry and proof checking. Internally, the MPCA will
store all analytical data in their own database.

Section B.10.1: Data Transmittal

Data and laboratory experiment information are delivered to the MPCA using raw data
notebooks and forms. Analytical data are submitted to the MPCA as final analytical reports.
These reports have been reviewed and approved by the laboratory’s technical, QA/QC, and
project management staff. Data are then entered into a database by MPCA staff. A report of
Project activities is prepared by the Program Manager.

Section B.10.2: Data Rejection

Analytical data that does not meet the established QA/QC criteria defined in this QAPP is
rejected. Data is evaluated by the technical staff to ensure that it is compliant with the QAPP.
Data collected that is judged to be out of compliance are qualified, rejected, or re-collected if
possible.

Section B.10.3: Data Tracking
MPCA staff will contact the Principal Investigator on a regular basis regarding the status of
project work.

Section B.10.4: Data Storage and Retention

For MPCA, data storage and retention is dictated by Minnesota statute and department policy.
Official laboratory records are managed using an inventory of records with a schedule
establishing retention periods and disposal requirements.
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Section C: Assessment and Oversight

Section C.1: Response Actions

Section C.1.1: Field Audit Project
A field audit is not scheduled for the project.

Section C.1.2: Laboratory Audits
Section C.1.2.1: Internal Audits

The laboratory QA staff conducts internal audits of all departments involved with the
handling/analysis of the project samples. These internal audits take place on an annual basis.
These audits review the quality policies and implementation of the policies at the laboratory. The
reports of these audits are sent to the laboratory manager and quality assurance officer for
review and improvement in operations. The audit concentrates on the specific SOPs in each
section, quality assurance practices, sample handling, documentation, and follow-up on prior
audits. These audits are used by the laboratory to identify any problem in its operations before
data are affected. All audits are documented. If problems occur or corrective action is initiated,
the Quality Assurance Coordinator from MPCA is contracted immediately for assistance in
corrective actions. Copies of the internal audit findings (along with any required corrective
actions) are submitted to the MPCA’s QA Coordinator. As a result of the internal audits, the
MPCA may audit at its discretion.

Section C.1.2.2; External Audits

If external audits of the laboratories are performed, copies of the findings of these external
audits (and any identified corrective action) are submitted to the MPCA’s QA Coordinator. As a
result of these external audits, the MPCA may audit at its discretion.

Wild Rice Sulfate Standard Hydroponic Experiment on Response of Wild Rice to Sulfate — Quality Assurance Project Plan
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Section C.2: Corrective Action/Reports to Management

For each analytical activity employed in this Project, the laboratory regularly tracks the overall
quality assurance issues. When a quality control sample is found to be out of control, Corrective
Action (CA) are implemented. Corrective action includes re-analysis of samples, re-sampling,
flagging of data, or rejection of the data. MPCA is informed of any major CA that is performed on
any Project sample.

Section C.2.1: MPCA Corrective Actions

The individual identifying a potential issue first documents the problem in the laboratory
notebook. The project manager who has final sign-off authority on any problem or issue tracks
the problem. The project manager tracks all CA. The project manager (PM) is responsible for
identifying the problem, verifying proper documentation is written and implementing the correct
action. The project manager will place final documentation into the laboratory project record.
The MPCA project manager has final sign-off authority on issues dealing with project samples.

Section C.2.2: Laboratory Corrective Actions

Laboratories have a corrective actions system that is described in the laboratory QAM. Generally,
an individual involved in the analysis of the samples or review of the data discovers the problem.
The problem is identified and documented. The documentation is important to allow tracking of
the problem and ensure a proper solution is implemented. All analysts, QA staff, and
managers/supervisors must agree to the solution to the problem. The QA staff will go back and
verify that the solution corrected the problem. The documentation is archived with the client
project folder.

Section C.2.3: Laboratory Reports
The MDH Inorganic Environmental laboratory sends a complete report to the MPCA that includes
the following information:

a. A narrative discussing overall issues with the data (e.g. calibration, holding times,
internal QC, etc.),

b. Extraction date,

c. Sampling date,

d. Analysis date,

e. Alphabetical list of compounds,
f. Reporting limits,

g. Method of analysis and extraction,

Wild Rice Sulfate Standard Hydroponic Experiment on Response of Wild Rice to Sulfate — Quality Assurance Project Plan
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h. Signature of a laboratory officer,

i. Chain of custody,

j. Results of spike,

k. Spike duplicates,

I.  Results of surrogate samples (if applicable),
m. Blanks, and

n. Concentrations found of each analyte.

The laboratory report is given a final review by the laboratory project manager, then signed, and
sent to the MPCA. Specific procedures used by the laboratory will be found in the MDH QAM
found in Appendix A.

Section C.2.4: Reports to Management

The Principal Investigator will provide a draft report to the MPCA on the wild rice hydroponics
method development and research completed by December 2012. The MPCA project manager
and wild rice team will review and provide comments to the principal investigator. After revising
the report to reflect MPCA comments, the principal investigator will deliver a final report on the
hydroponics research completed in 2012 to the MPCA by January 15, 2013. This report will be
shared with MPCA management and distributed to interested parties in advance of a mid-project
review meeting that will be held on February 28-March 1, 2013. A final report on the protocol,
results and raw data from the hydroponics research completed in 2012 and early 2013 will be
given to the MPCA by March 29, 2013. After review, this report will be shared with management
at MPCA, MDH, the Wild Rice Standards Study Advisory Committee and other interested parties.

Subsequent toxicity testing results and data completed in 2013 will be reported to the MPCA by
October 31, 2013. A final report on the protocols and results of these experiments, including
spreadsheets with pertinent data, will be delivered to the MPCA by November 27, 2013.

These reports will be distributed to the appropriate managers at the MPCA. The MPCA project
team also updates management about project process on a routine basis.
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Section D: Data Validation and Usability

Section D.1: Data, Reduction, Verification, and Validation

Section D.1.1: Data Reduction

All data will be entered for statistical analysis in Excel spreadsheets. The UMD lab coordinator will
oversee data entry and proof checking. The effect of sulfate levels on wild rice seed, shoot, and
root growth will be tested using a randomized complete block analysis of variance. Photographs
will also be taken periodically during the growing season to visually document growth and
condition of the stems and overall experimental design.

Section D.1.2: Data Verification/Methods

The laboratory manager or designated experienced chemist verifies data is correct as reported. A
manager reviews 100 percent of the raw data against the report (to verify data interpretation
made by the chemist and that QC checks are correct) and makes sure no transposition errors
were made. The laboratory QA Officer reviews a percentage of all reports to verify that data
meets all requirements of the QAPP. The specific procedures to be followed by a laboratory are
described in that laboratory’s QAM. The laboratory stores all raw data in their archives for five
years. Raw data is available to MPCA staff as needed.
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Appendix A: MDH Environmental Laboratory - QA Manual
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INTRODUCTION TO SAMPLE RECEIVING

CLIENTELE _
The Minnesota Department of Health Environmental Laboratory receives samples from the
following clients:

State Agencies (Listed in order of sample volume received):

1. Minnesota Department of Health Environmental Health Division
Subdivisions (Sections): _
Asbestos and Radiation Section
Drinking Water Protection Section
‘Environmental Health Services Section
Well Management Section

2. Minnesota Pollution Control Agency

3. Minnesota Department of Transportation

4. Minnesota Occupational Safety & Health Agency (OSHA)
5. Minnesota Department of Agriculture

6. Minnesota Department of Natural Resources

Federal Clients:

- 1. U.S. Forest Service

2. Pipestone National Monument
3. Army Corp of Engineers
Private Companies:

1. Northshore Mining
2. LTV Steel
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PROGRAM CODES

Program/Client Specific Codes

Each client or program is assigned its own two-letter MDH Program Code, which is used for
billing. 'We are unable to perform initial data entry without a program code. More detail about
the program codes can be found in the client specific sections of this manual. Also, refer to the
Environmental Laboratory Handbook for a complete list of program codes. |

Miscellaneous Program Code

Program code LN is used for clients that we do not have a contract with. A billing name and
address must be included with these samples. Some LN samples will also be accompanied by a
check, which should be directed to the Assistant Lab Manager.

Laboratory Consult/Non-Billable Program Code
Program code LM is used for testing that is done internally for MDH and as described above,

we do not bill ourselves.

Quality Control Code

~ Program code LQ is used for several different types of special samples. The Bio- Terrorlsm/

Chemical-Terrorism group uses it for emergency and QC samples they receive. It is also used
for Proficiency Testing (PT) samples. ' ' '

Environmental Health Codes
Most samples from Environmental Health use codes that start with the letter H. Some special
programs will use an I program code.

Department of Transportation Codes
The DOT uses codes that start with the letter D.

Pollution Control Agency Codes
The MPCA uses codes that start with P, Q, R or S depending on the program.

DATA SHEETS

Data Sheets must accompany all samples submitted to the Laboratory. A wide variety of Data
Sheets are used, but they should all include the Program Code, Analysis Codes, Collection Date,
Etc. Each type of data sheet is described in more detail in the client specific sections of this
manual. - :
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GENERAL TASKS

Tasks to be performed in the morning
Check the refrigerator in Sample Receiving and the refrigerator in room L100 for 'samples that
may have arrived after-hours.

Tasks to be performed throughout the day

Check email and voicemail as needed.

Process and deliver samples to the labs. :

Bring data sheets and log lists to clerical periodically, so they receive a steady flow of Work

Tasks to be performed first thing in the morning on the first workday after any day(s) off
The weekend analysts leave the data sheets on the countér in Sample Receiving. Print a log list
for the samples that were processed on the weekend or day(s) off.

Compare the data sheets with the log.

Make corrections to data sheets or initial entry data as needed.

If any samples were past hold time, check email for responses from clients. Check rejectlon
pending list and make appropriate changes.

Tasks to perform at the End of Each Month
Prepare monthly report using sample receiving counts from Ed.
Add up bottle orders for the month and send report to Ron.

Tasks to Perform at the Beginning of Each Calendar Year

Reset the Rapidprint numbering machine to YY'Y00000 so the first number to print is
YYY00001. The Y’s represent the last three numerals of the current year. Example: For 2006,
the machine was set at 00600000 so the first number to print was 00600001.
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COMPUTER OPERATIONS

OVERVIEW OF SAMPLE ENTRY SCREENS .

Log-in by opening the Sample Entry website, than enter your Username and Password. This
initial screen is also used to change your password. Logging-in will bring you to a screen with
several menu options. Operations not used by Sample Receiving are not included in this
overview, although they may be available onscreen.

Bold, underlined text indicates a principal operation on the main screen.

Bold text indicates an operation that is accessed through the principal operation.

Italics text indicates second level menu options.

Bold Italics text indicates a field on the screen where information is entered by the user.

Editing

Initial entry: This is used to edit data that was entered on theinitial entry screen. Up to 20
sample numbers can be edited at one time.

Default lists: This is used to edit the Program Code/Analysis Code default lists.

Ed Labels/bottle: This is used to change the number of labels that will print for each analysis

code.

Entry
Initial Entry: This is used to perform initial data entry and to edit Trip Blank/Field Blank

information.

. Reject Pending List: This brings up the list of samples that have been placed in the rejection |

list. Based on responses from clients samples are checked either “Run Anyway” or “Reject”.

Logs/Lists
Daily Entry Log: This is used to print the Sample Entry Logs that we compare to the data

sheets before delivering them to clerical.

AN Analyte List;: We use four of the selections under this heading. Once a list is selected, it

will print automatically.

Bottle Type List: List of all'bottle types and all of the analysis codes that are run from each type.

Assoc An List:  List ofall analysis codes that are associated with other analysis codes. When
the listed code is assigned, the other code will automatically default in.

Def An by Prog: Lists by number all the default analysis lists that have been created for each
program code. ,

View

Lab Review: This is used to look up data (including results) via the

Sample #, PWS ID #, Collection Date, Collector, Program Code or AN Code.

PWS Table View: This is used to find PWS ID numbers, PWS names and addresses via the
facility name, city, zip code, etc.
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. INITIAL DATA ENTRY PROCEDURE

Most computer functions can be performed by using the keyboard or mouse or a combination of
both. The “Enter” or “Tab” keys are used interchangeably to move from one field to the next.

1. From the main screen select Entry and pull-down to select Initial Entry.
2. The cursor will be on the Beginning Sample # on the Initial Entry Screen.

3. Type in the 9-digit sample number, beginning with the year and then press Enter/Tab to go to
the next field. (Example: 200612345)

4. The same sample # will default into the Ending Sample # field, but you can enter a series of
samples together if they have the same program code, AN codes; and collection date. Use the
arrow keys to move the cursor and type over the number(s) you want to change.

5. Press Enter/Tab key twice to get to Program (Received date-time will default automatically),
and type in the two letter Program Code. The full name of the program should default into
Client Program box at the bottom of the screen..

‘ 6. The next field List # is optional. For most routine samples, analysis lists have been created to
make entering AN codes easier. Initially the list # will show the number “0”. To use a default
list, type in the chosen list number for that program and press Enter/Tab key. The analysis
codes from that list will appear in the AN (analysis) column.

If the “0” is left in the list # field, and the previous sample had the same program code, the
previous samples analysis codes will automatically be entered. So if you are entering a series
of similar samples with the same program code you can use list # O to repeat the same analysis
codes.

If you don’t want to use a list # and the sample has the same program code as the one before it,
you will need to use the mouse to move the cursor to the next field. If the program code is
different than the previous sample, you can just Enter/Tab past this field and no analysis codes
will be entered.

7. Enter Collection Date (if none enter Postmarked Date). The system will use this date to
calculate holding time for the sample. '

8. Use the mouse to move the cursor to the AN field on the right side of the screen under the
“Analysis Data” section. If a List # was entered, there will already be some analysis codes
here. Otherwise, manually enter the appropriate analysis codes as shown on the lab request
form.

. 9. Next to the AN field is the Priority field (Pri). If the lab sheet requests “Priority 1 Analysis”"
for the sample, change the “3” to a “1” in this field for each analysis code entered. This will
automatically add a surcharge for the faster service.



Minnesota Department of Health ' Sample Receiving Procedure Manual

Public Health Laboratory Division Revision:
Environmental Laboratory Effective Date: Date of last signature
' Page: 9 of 57

e
10. There are additional fields that are also sometimes used:

o Receiving Desk Comments field can be used to enter additional information about the
sample(s). Comments written on the lab sheets will also be entered by the clerical unit.

e Field Blank and Trip Blank fields are used to enter the sample numbers for field/trip
blanks if they accompanied the samples. These are most often used for organic samples
from the PCA. The data sheet will list the field/trip blanks and indicate which samples
they are associated with. Trip blanks are filled with specially prepared water at MDH and
are kept with the sample vials throughout the collection process. Field blanks are filled by
the collectors and then are kept with the samples during collection. The lab compares the
results of the trip/field blank with the sample results.

11. When all initial entry information has been entered, commit the record by hitting “F3” or
clicking “Save” (yellow disk icon) with the mouse. The system will then determine if the
analysis codes entered have short hold times.

12. If there is a short hold time you will be asked if you want to enter collection time. If this
information is available on the sheet hit “yes” and it will take you to a Time Entry Screen.
After entering the collection time(s) the system will check if samples have passed their hold
times. If so you will need to fill out the rejection email form tonotify the collector/client the
‘ samples are past hold time. On this screen the important information to enter is PWS # or
Location, and Collector ID or Collector Name. Once they receive the email they will have the
opportunity to respond whether they want the samples rejected or run anyways.

13. After all information entry is completed a prompt screen will appear asking if you want to
print labels now. Click on the appropriate box (Yes or No) or press the enter key to default to
“No”. It is often easier to print all labels together when you have finished entering a whole

batch of samples.
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REJECTION PENDING LIST PROCEDURE

When the LIMS system calculates that a sample has passed the hold time it will place it in the
Rejection Pending List and ask the user to fill out an email form. The email will be
automatically sent to the client(s) that are identified with the particular program code. The client
then needs to reply to confirm the rejection or ask that the sample be run anyways.

1. From the main screen select Entry and pull-down to select Reject Pending List.

2. The screen will list all the samples that are pending. Next to each sample there are two boxes
labeled “Run Anyway” and “Reject”. Based on the clients response check the appropriate box.
For samples that are rejected, the database will then indicate that they were past the hold time.
For samples that are run, the database will indicate that they were past, but run anyways at the
clients’ request. '

3. Bacteriological (An 327) samples that are between 30 and 48 hours will be put on the list
even though we routinely run them anyways by a business rule with Environmental Health. For
these samples both boxes will be checked. :

4. After making changes click the “Confirm Rejection” box which will commit the changes and
remove the samples from the list. '
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EDITING SAMPLE ENTRY INFORMATION

Sample entry information may need to be edited due to initial entry error or because the

collector, laboratory or EH DWP employee have requested changes to the analysis codes,

program code, etc. If you are making actual changes to the sample (not just correcting errors) be
sure and add a receiving comment to the sample so there will be a record of all changes made.

Using the Editing: Init Entry Screen

When using this screen, you may edit up to 20 sample numbers at one time. You may change the
Program Code, Receiving Comments, Analysis (AN) codes, Collection Date/Time, Priority and
Priority Memo Date.

1. From the main screen use the mouse to select eDiting and pull down to select Init Entry.

2. In the two boxes at the top of the screen, type in the first and last sample numbers for the
samples that need editing. Up to 20 samples can be edited together as a group.

3. After the numbers are entered the system will pull up the information on the samples. The
left side of the screen will show all the samples with the program codes. The right side of the
screen will show the analysis codes, priority and priority memo date (if any) for the sample
that is currently selected.

4. After making the necessary changes hit the F3 key or click on “commit” to save.

To change the Program Code for a sample, type over the current code.

Add or change the Receiving Comment by clicking on the field and typing. Hitting
“shift-F3” will copy the comment from the previous sample.

Toedit AN codes select the appropriate sample by clicking on the sample number on the
left side of the screen to highlight it. The analysis codes will appear in the right side box.
To add an analysis code, click on the AV column and arrow down to the last code
entered. Hit F4 to add a box and type in the analysis.

Repeat as needed:

You have the option to add the codes to all sample numbers in the group If this is desired
hit “yes” when asked to do so by the system.

To delete an analysis code, click on the code in the AN column and hit “shift-F9” or click
on the “delete record” button to remove the code. '

You can only delete codes from one sample at a time.

Change the Priority on a sample by clicking on this field on the right side of the screen.
The priority for each analysis code has to be changed separately.
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‘ o Edit the Priority Memo Date in the appropriate field on the right side of the screen. This
should be the date when the memo requesting the priority status was received. This date
is used to calculate the appropriate holding time.

o To edit Collection Date/Time click on the button near the middle of the screen. This will
take you to another screen where the date and time can be edited.

Editing Field and Trip Blank information
This information can only be edited through the initial entry screen, and only one sample can be

edited at a time.

1. Once inside initial entry, hit F7 or click on the “Enter Query” button at the top of the screen
to put it in Query Mode.

2. Type in the sample number and then hit F8 or the “Execute Query” button.

3. This will pull up the information on the sample and allow you to edit the Field Blank and/or
Trip Blank info.

4. After making changes, hit F3 to commit the changes to the database.

5. Repeat as needed to edit additional samples.
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USING THE VIEW SCREENS TO FIND SAMPLE RECORDS

The View screens can be used to obtain missing sample information, look up results or search
for specific samples. There are five options listed under View, but we only use the first and last
options, Lab Review and PWS Table View.

Lab Review Screen
1. From the main screen use the mouse to select View and pull down to select Lab Review.

2. The screen will read “Data Review by”, and will list four search options; Sample Number,
PWS Number, Collect Date and Collector and Program, PWSN, Collected Date, etc.

3. Sample # refers to the MDH number we assigned atlogin. Enter the number at the prompt
and press the enter key to retrieve additional information. If the sample # is known, this is the
quickest way to pull up the record. Once a sample record is retrieved you can check other
samples in the sequence by clicking the “Prev Samp” and/or “Next Samp” buttons at the top of
the screen.

4. PWS #is the Public Water Supply # assigned by Environmental Health. Enter the # at the
prompt and press the enter key to retrieve ddditional information.

5. To use the Collection Date and Collector option you must know the collector’s ID #. This is
a four digit number that is‘assigned to each EH collector. Enter the ID# and press enter/tab to
retrieve all sample records from that collector. A collection date can also be entered to narrow
the search.

6. The final option Program, PWSN, Collected Date, etc allows you to search for samples
using multiple criteria. This is the screen we use when searching for specific samples with little

* information to go on. Enter what information you have and leave the other fields blank. Click

on “Fetch Data” or hit enter/tab from the last field to retrieve samples. This method can be
useful when searching for samples for which we know the program and/or analysis codes.

PWS Table Review
This option is allows you to find a PWS number using the name or return address information. It
also allows you to find the name and address information for a given PWS #.

1. From the main screen use the mouse to select View and pull down to select PWS Table
Review.

2. Hit “F7” or click on the “Enter Query” button to put it in query mode.
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. 3. To find the PWS # for a sample you can use the name and/or address fields to search for it.
Enter the known information, using the “%” symbol to search for all systems with that word in
their name. For example, querying %BAY % will bring up all systems with the word “BAY” in
the name. Advance through the list using the arrow keys to find the right system. The other
fields can also be used to search using the same method.

4. To find the address information, enter the PWS # and click on the “Exécute Query” button.
This will bring up the complete record for that system.



Minnesota Department of Health Sample Receiving Procedure Manual

Public Health Laboratory Division Revision:
Environmental Laboratory . v Effective Date: Date of last signature
Page: 15 of 57

USING LAB REVIEW TO FIND A PROGRAM CODE

If samples are received with no program code indicated, the Lab review options can be used to
figure out what the code should be. This method will only work for facilities that have a PWS
ID #. If you do not know the PWS #, first use the PWS Table View screen to find it (see

previous section).
1. From the main screen use select View and pull down to select Lab Review.

2. Using either the PWS Number or Program, PWSN, Collected Date, etc search options, enter
the PWS # and execute a search. This should pull up all the sample records from that specific
system.

3. Click on individual samples to pull up more information aboutthe samples. Find the most
recent sample with the same analysis codes and use that program code. It is important to find a
previous sample with the same analyses because a system can have samples under different
programs depending on the analysis codes.

4. 1f you cannot find the program code by following these steps, contact EH for assistance. If
you are unable to obtain assistance before the sample must be submitted, choose the code that
seems most appropriate. The code can be changed when you do obtain the correct information.

General Information on EH Program Codes
While the information below is helpful, always look up the facility information in the computer
to determine the correct code (even for community samples).

HZ - SDWA Phosphorus study

HY - SDWA Lead/Copper-

HJ - new well, Well Management groundwater quality
HM - private well water

Community PWS ID #s begin with a “1”. Codes used are: HA, HB and HC. There will
normally be more than one code per community as determined by sample type.

HA - community bacteriology samples

HB - community fluorides _

HC - community code used for most other types samples

Non-community PWS ID #s begin with a “5". Codes used are HD, HU and HW. Some non-
community facilities use more than one code. Contact the EH Rep for assistance in such cases
as code assignment is not determined by sample type, but rather by facility type.

HD - non-community, licensed facilities

HU - non-community, non-licensed

HW - non-community, non-transient



Minnesota Department of Health - Sample Receiving Procedure Manual

Public Health Laboratory Division Revision:
Environmental Laboratory Effective Date: Date of last signature
Page: 16 of 57

ADMINISTRATIVE CODES

Administrative codes are used in the LIMS system to indicate various unusual changes to
samples. The administrative codes that are used by Sample receiving are: 981, 993, 994, 995,
997 and 999.

Codes 981 and 995- Samples Sent Out. These codes are added to samples when all or some of
the requested analyses will be sub-contracted to another lab. They can be added during the initial
data entry or after the fact through the editing screens.

Code 993- Analysis Canceled. This code is used when some or all of the requested analyses
need to be canceled after they have already been logged in..This may happen if the submitter
asks that some analyses be canceled, or if a problem is noticed in the lab that precludes testing.
e From the editing screen, add the code 993 to the sample and delete the appropriate
analysis codes. Add a receiving comment indicating which codes were removed who
requested the cancellation and the reason.

Code 994- No Sample Received. This code is used very infrequently to indicate that a sample
indicated on a lab sheet was not received. Environmental Health uses mostly preprinted lab
sheets for their sampling. In some cases not all the samples indicated on the sheets are collected.
The well may be out of service or.a sampling point may be inaccessible. Usually the collector
will indicate in some way that the sample was not collected, by crossing it out or writing a note
on the lab sheet.

e If this is the casejust do not assign that particular sample point a number. Code 994

should only be used in'cases where there is no indication why a sample is missing.

Code 997- Number Not Used. This code is assigned to a sample number when the number was -
assigned in error and a correction to the data sheet is not possible. When an error is noticed we
first try toCorrect it by moving the extra number to another sample or sheet. If no simply
solution is possible, code 997 is used. See the next section for more information on correcting
numbering errors.

Code 999- Analysis Can Not be Run. This code is assigned when a problem is noticed in
Sample Receiving that would prevent the sample from being analyzed such as a broken bottle.

e During initial data entry, type in code 999 1nstead of the affected codes, and a box will
appear next to the AN code column.

e Double click on the box and enter the list of analysis codes that are to be rejected,
separated by commas.

e This will bring up the rejection email screen, which is the sample screen used for samples
that are past the hold time. To the lower left of the sample section is the Rejection Reason
field. Several common sample problems are available as pull down menus, or other
information can be typed in.

e Continue with entry as described in the Initial Entry Procedure section.
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NUMBERING ERROR CORRECTION PROCEDURES

Numbers on a data sheet must be in sequential order, so if a number is stamped by mistake (or
missed) we try to shift the numbers around to keep everything in order.

If too many numbers were stamped on a data sheet try to move the extra number(s) to
another sheet. Check to see if there are any unnumbered data sheets that the extra number(s)
can be moved too. For example, if two extra numbers were stamped off and you find an
unnumbered data sheet with exactly two samples listed on it, write the extra numbers on this
data sheet. '

If not enough sample numbers were stamped on a data sheet it may be possible to add
sequential numbers from the next data sheet. For example, if two more numbers are needed
for a data sheet and the next data sheet has exactly two assigned numbers, write those two
numbers on the first data sheet and renumber the second data sheet.

In some situations the numbering error cannot be easily resolved by shifting the humbcrs
around.

It is not possible to add a number to the data sheet because the sequential number was used
on the next data sheet. Therefore all the sample numbers on the incorrect data sheet are extra.
All the remaining data sheets have multiple sample numbers so the extra number cannot be
reassigned to a single sample.

It is therefore necessaryo create a new data sheet for the extra sample number.

Using a new, blank MDH lab sheet, write the extra sample number(s) in the spaces at the top.
Use program code LM for extra sample numbers.

Write “997- Number not used” in the comments section.

Enter<code 997 for the sample(s).

If the error was noticed after initial data was entered it may be necessary to correct other sample
information through the editing screens. Make sure that all samples have the correct program:
codes, AN codes and date/time.

Deliver the data sheets (including the one for code 997) and sample log list to the clerical unit as
usual.
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CHAIN-OF-CUSTODY

CUSTODY FORMS

“Chain-of-Custody” means that sample possession must be traceable from the time samples are
collected until the samples or their derived data are used for enforcement purposes or are
introduced as evidence in legal proceedings.

A Chain-of-Custody Form (C-of-C) must accompany the samples and all parties handling the
samples must sign the form in the designated place (on the form)at the appropriate time.

There are several acceptable methods for submitting Chain<of-Custody samples:

1. The collector may use a MDH C-of-C in addition to their regular data sheet.

2. The collector may use the MDH C-of-C alone and write all of the necessary data on it.

3. The collector may use the Chain-of-Custody Form provided by their agency or company.

There are three custody status choices on the MDH C-of-C; Standard, Civil and Criminal.
Custody Forms provided by other agencies usually have the same three custody status choices.
When samples come in accompanied by a C-of-C form, ask the collector if the samples are
“Chain-of-Custody”. The collector or submitter should select the appropriate option by circling
it on the form, based on their desired level of custody.

Standard: This is for samples that do not require true Chain-of-Custody handlin.g. Often the C-
of-C form is used for regular sampling. The forms should still be signed, but there is no custody
code to assign for such samples and they should be processed as normal.

Civil: This is for custody samplés that may go to Civil Court. The collector or submitter has
determined that there was no criminal intent or that it cannot be proven. Analysis code 990
should beassigned in addition to the requested AN codes.

Criminal: This is for custody samples that may go to Criminal Court. The collector or submitter
has determined that there may have been criminal intent. Analysis code 991 should be assigned
in addition to the requested AN codes. ” ’

C-of-C .SAMPLE PROCESSING PROCEDURE

Sometimes C-of-C samples are sent in via courier in sealed containers. Check the seal to see if
it is intact or not, make note of the status on the C-of-C form. If the seal is intact make a note of
who cuts it. Sample Receiving personnel, Unit Supervisors and designated Management staff are
authorized to handle custody samples.

1. Record the sample temperature using the IR thermometer in sample receiving. You can add a
comment to the form such as “samples on ice” or “samples brought in immediately after
collection” if the statement applies to the samples.
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2. Follow basic sample proceséing procedures to check the Program Code, collection date/time,
sample/data sheet identification match and analysis code/bottle type match. Resolve any
discrepancies while the collector is still in Sample Receiving. :

3. Have the collector sign the C-of-C form in the “Relinquished By column.
4. Sign the form in the “Accepted By” column.

5. Give the collector the pink copy of the C-of-C form. If they also submitted a regular multi-
copy data sheet, give them the pink copy of that as well.

6. After the submitter has signed off custody and the samples are determined to be acceptable
they may leave. Once samples are in the possession of Sample Receiving personnel, they may
not be left unattended. It is permissible to ask another Public Health Laboratory employee to
watch the samples for a brief period of time.

A sample is considered to be in a person’s custody if:
e Itisin a person’s actual possession; OR
e Itis in view after being in a person’s physical possession; OR
e It was in a person’s possession and that person locked the sample up in a secure

. cabinet or other storage container/facility.

7. Write the appropriate Chain-of-Custody code (990 or 991) on the C-of-C form and any other
forms submitted with the samples. Depending on how the collector listed the samples, the
custody code may not need to be-added to each line of the form. Instead, it should be added
only once per SAMPLING POINT.

For example: If a submitter collected VOC and Metals samples from the same sampling
point,but listed them on separate lines on the form, we would assign a separate sample
number to each line but then assign the C-of-C code to only one of the sample numbers.
If the custody code were assigned to both sample numbers, the submitter would be
charged the custody fee twice for the same sampling point.

Most collectors now list all bottles from a single sampling point on one line so this does
not occur often;, but it is still something we must watch for.

8. Write the C-of-C Unique Form Number (found on the upper right corner of the form) on all
~other forms submitted with the C-of-C form.

9. Follow basic sample processing procedures to number the samples, date/time stamp the data
sheet and enter initial entry data in the computer. Be sure to enter the C-of-C code along with
the test codes where appropriate (see step 8).

‘ 10. Attach the labels to the samples.
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11. Separate the carbon copies of the C-of-C form and make a photocopy.
e The original white form will go in the C-of-C binder in room L250.
e The yellow copy will go to the submitting agency (usually the MPCA).
e The photocopy will go to clerical.

12.1f they also submitted a single copy data sheet make two photocopies of the data sheet.
e Staple the original data sheet to the original C-of-C form for the C-of-C binder in L250.
e Staple one copy of the data sheet to the yellow copy of the C-of-C form for the
~ submitting agency (usually the MPCA).
e Staple the other copy of the data sheet to the copy of the C-0f-C form for clerical.

13.1f they submitted a multi-copy data sheet.
e Separate the copies and make a photocopy if necessary to equal three copies.
e Then follow step 12.

14. Deliver the samples to the locked cooler in room L.250. The key for this cooler is kept in the
top left drawer by the numbering machine:

15. Place the original form(s) into the binder.

16. Carefully enter the samples into the Custody Lo’gbook in room L.250. Refer to previous
entries if necessary for examples. Be sure to sign off custody when completed.

17. Let the appropriate laboratory units know that they received Chain-of-Custody samples.
When Analysts are ready to perform the requested tests, they must sign the samples out
through the Custody. Logbook.

18. Print a daily entry log for the samples, verify all information was entered correctly and
deliver appropriate copies to clerical..

19. Deliver copies. to the submitting agency. For the MPCA samples place the sheets in the box
on the counter for their courier to pick up. ‘ '
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‘ PRIORITY LEVELS

Priority levels determine the length of time the laboratory has to analyze samples, from the time
of receipt until results are available on the computer. Assigning the more urgent priority levels
also automatically adds a surcharge to the sample analyses. The maximum analysis time for a
given test at each priority level varies. Refer to the chart at the end of this section for more
information.

There are four priority levels.

Priority 3: This is the routine priority level and is used for most samples." This priority level
defaults in upon initial entry of sample data.

Priority 2: This priority level was used for some of the bottle blanks prepared by laboratory
and laboratory services personnel. We do not currently use this priority level.

Priority 1: This is the priority level that submitters usually want when they request a faster turn
around on samples. Most Priority 1 requests come from the PCA, but occasionally EH will ask
for this priority -as well. Priority 1 samples are assessed a 50% surcharge because they require
special handling.

Priority 0 - Emergency: This is the highest priority level and usually is requested after
consultation with the lab. A'150% surcharge is assessed if samples are accepted and analyzed
during business hours. A 200% surcharge is assessed if samples are accepted and analysis is
begun during non-business hours.

PRIORITY SAMPLE PROCEDURE

A requestfor expedited sample analysis should be made in writing. This can be written directly
on the lab request or C-of-C form, or in a separate email, letter or fax. The memo should list all
of the analysis codes that the submitter wants run at the high priority status. For Emergency
samples, there should be an additional note on the memo or data sheet requesting Emergency
status.

1. Write “Priority 1” or “Emergency” at the top of the data sheet.

2. Process the samples up to initial entry. During initial data entry you will need to change the
priority level for each analysis code. In the Pri column change the “3” to a “1” or “0”.

3. Press the F3 key to commit the data when you are finished.
‘ 4. Use the eDiting screen to enter the received date in the Priority Memo date field. This date

is used to calculate the holding time for priority billing purposes. You can also change the
priority status at this time if you forgot to do so during initial entry.
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6. Make copies of the data sheet (and separate memo if necessary); one copy for each Unit
Supervisor involved, one for Sample Receiving, and one for the Lab Manager. Also make extra
copies of the data sheet to give to the lab analysts to help remind them of the priority status.

7. Deliver the samples to the appropriate labs making sure that the analysts are aware of the

priority sample status.

8. Runa Daily Entry Log List for the priority samples and deliver it to clerical. Write “Priority”
on top of the log sheet to ensure quick entry.

9. The Sample Receiving copy is kept in the file folder on thé overhead shelf. The most recent
should be put in the front of the folder.

Maximum Analytical Times/Priority Options Chart

Priority 3 Priority 1 Emergency
- Water Soil/Sed. Water/Soil Water

Bactichem ‘

Bacti only 2 days --- . 2days 24-36 hours .

General Chem 21 days 25 days 7 days 72 hours
Metals 21 days 21 days 5 days 48 hours
Organics _

Volatiles 21 days 21 days 3 days 24 hours

Non-volatiles 2] days 25 days 5 days 48-72 hours
Radiation 25 days 25 days 7 days 72 hours
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SPECIAL SAMPLE HANDLING

ORGANICS SAMPLES

e Make a copy of lab sheets for all VOC samples not collected by EH as part of regular
monitoring. This includes samples from MPCA, and any other special projects. The copy is
placed in the basket in the VOC room.

e Make a copy of lab sheets for all PFOS/PFOA samples and place it on the desk of Yongyi
(Julia) Jiang.

e Make a copy of lab sheets for Organics samples other than routine samples collected by EH
(analyses 407, 408, 409, and 415). The copy can be dellvered dlrectly to the appropriate
- analyst or placed with the samples in the cooler.

BACTI/CHEM SAMPLES

e Make a copy of lab sheets for all bacteriological samples other than 327s and deliver with the
samples to the Microbiology bench.

e TFor Cryptosporidium samples (code 347), note the received temperature of the samples and
make a copy of the sheet.Put the samples (either 10 liter jugs or plastic filter pipes) in the
walk-in cooler in bactichem and place the lab sheet copy on the lab bench.

OSHA SAMPLES

Samples from OSHA are always program code MG, specific analysis codes can be found in the
OSHA section later in the manual. The submitters will wait to leave until sample custody is
signed over. Make a copy of all OSHA sheets. For organics samples deliver the samples with the
original sheet and send the copy to clerical. For metals samples deliver the copy with the
samples and send the original to clerical.

MICROPARTICULATE SAMPLES

We no longer analyze micro-particulate or asbestos samples at MDH. They are subcontracted
out to Braun Intertec Labs. Most of the samples we receive for this type of analysis are from
Northshore Mining. They send both air and water samples. They are supposed to notify David
Foster before they send any samples. When they arrive let him know and he will fill out the
special form and make the arrangements to send them out. Some of the samples have very short
hold times so let David Foster know right away so he can get them processed.
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‘ SAMPLE RECEIVING EQUIPMENT
LABEL PRINTER

We use an Epson LQ-870 printer to print sample bottle labels. This printer is set up to print on
17 x 7/16” “piggyback” labels (in rows of 3 across). The labels are called “piggyback” because
they have 2 layers of self-adhesive backing. A supply of these labels is kept in the MDH
Stockroom, item #375-0503. There are 30,000 labels/box and we order 4-5 boxes at a time.

The correct ribbon for this printer is: Nu-kote BM203 Epson LQ800. A supply of these
ribbons is kept in the MDH Stockroom, item #375-0716. We order 2-3 boxes at a time.

Installing labels in the printer: '
1. Open the paper guides and slid the strip of labels up from undemeath the printer head.

2. Turn the manual feed wheel to move the labels up.
3. Fit the labels over the paper guide grips and close the paper guides.

4. Line up the labels by carefully turning the manual feed wheel. The top of the clear plastic
‘ guard should line up between 2 labels (at the perforation).

Instaliing a new ribbon:
1. Make note of how the current ribbon is installed before removing it.

2. Put on a pair of disposable gloves to keep ink from staining fingers.
3. Remove the ribbon cartridge by pulling it out and then gently pull the ribbon from the guide.

- 4. Lower the new cartridge into place and guide the ribbon between the printhead and the
guide. '

5. Turn the knob in the direction of the arrow to remove any ribbon slack.

DATE/TIME CLOCK

We use an Amano Cincinnati: PIX-3000 Electronic Time Recorder to stamp the date and
time on Data Sheets. Spare ink cartridges and the key to open the recorder are kept in the drawer

right below it. To change the ribbon cartridge or to re-program the time, date etc., refer to the
owner’s manual.

. To reset the recorder after a jam, unplug it and immediately plug it back in.
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PHOTOCOPIER

We have a Hewlett-Packard Model 280 Color Copler in Sample Receiving. The Copler
Manual and extra inkjet print cartridges are stored in the drawer just below.

Replacement inkjet print cartridges are available from the MDH Stockroom:
Black HP inkjet cartridges: Stockroom item #375-0025
Color HP inkjet cartridges: Stockroom item #375-0570

*Note: The color copy function no longef works. There appears to be a problem with the print
head. However, since we don’t make color copies this 1s not a problem.

FAX MACHINE

We have a Brother Intellifax 4100 Laser Fax Machine in Sample Receiving. It can also be
~  used to make copies. The number is 651-201-5362 and it is shared with Clinical
Accessioning.



Minnesota Department of Health Sample Receiving Procedure Manual

Public Health Laboratory Division Revision: _
Environmental Laboratory Effective Date: Date of last signature
Page: 26 of 57

SAMPLE RECEIVING MONTHLY REPORTS

The Sample Receiving Lead-worker 1s responsible for preparing monthly reports. The reports
include the following information:

1. A per Unit (Metals, Organics, etc.) sample count for the month, along with the totals from
the same month of the previous year.

2. Total number of samples received, all types (this is really the total of sample numbers used),
along with the same total from one year before.

3. News of procedural changes, additions and other pertinént news.

After the report is completed one copy is emailed to the Laboratory Services Supervisor and a
hardcopy is kept in the Sample Receiving Monthly Reports Logbook.

CREATING THE MONTHLY REPORT

The Monthly Sample Count is sent to sample receiving via email. This is a report of the total
number of samples received, listed by Unit. On the report, Unitnumbers are listed first,
followed by a date, then the sample totals. The Unit numbers are assigned as follows per Unit
(Metals, Orgamcs etc.) sample count for the month, along with the totals from the same month
of the previous year.

0 = Administrative code(do not put in the report)

2 = Metals

4 = Organics

6 = Radiation

7 = Micro-particulate

8 = Bactichem

~ To find the total number of samples received in a month use the Lab Review function to find the
first and last sample numbers used in the month. The total will be the Last sample number minus
the First sample number plus 1.

Make note at the bottom of the report of any procedural changes, new programs or analysis
codes or other important events that took place during the month. '
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TESTS WITH A ONE-DAY (24 HOUR) HOLD TIME

34 Chromium Hexavalent

54 UV Absorbance @ 254 nm
55 UV Absorbance @ 440 nm
302 MPN Total Coliform-P
304+ MPN Fecal Coliform-DW
305 MPN Fecal Coliform-P
309+ MF Fecal Coliform-DW Confirmatory
310* MF-Fecal Coliform

311* MF-E. Coli

312* MF-Enterococcus

313* . MF-Fecal Strep

*Refrigeration to 4 degrees C is required for these codes and is recommended for all other
microbiology samples.

Enforcement samples for fecal coliform and fecal strep (304, 305, 309, 310, 313) must be
. received within 6 hours of sampling. Any deviation from this standard must be okayed by the
collector and/or the Bactichem lab. Make note of it on the comment line when entering initial

data.

+All safe drinking water samples (DW) should be analyzed within 30 hours of collection. Any
samples older than 30 hours, but less than 48 hours will be analyzed and the data flagged as
possibly invalid:” Make note of it on the comment line when entering initial data.
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‘ TESTS WITH A 2 DAY (48 HOUR) HOLD TIME

6 Solids, settleable
11 Turbidity
12 Color
35 Surfactant
63 Orthophosphate, total
67  Nitrite, total :
69  Nitrate, UNPRESERVED W/ Yellow dot on cap
70 Orthophosphate, dissolved
73 Nitrite, dissolved
75  BOD (Bacterial Oxygen Demand), 20 day dissolved
76  BOD, 5 day dissolved
80  CBOD, 20 day NI Dissolved
81 .  CBOD, 5 day NI Dissolved
82 CBOD, 20 day NI
83 CBOD, 5 day NI
92  CBOD, 40 day NI
95  BOD, 20 day
96 BOD, 5 day
@ 301 MPNtotal DW Coliform
315 Heterotrophic Plate Count (PP)
320  General Micro
327 E.H. Community (Program HA) PA-Coliform
330, 331, 332, 333, 334, 335: Various MPN Colilert tests

59/63 Combined in one 250 ml general bottle w/ yellow fill line. Program code HZ. Put the
Total Phosphorus (59) label ON the bottle. Peel back 1/3 of Ortho Phos (63) label and place on

the cap.
TESTS WITH A 3 DAY HOLD TIME

327 PA-Total Coliform-DW Colilert All types except for E.H. Community (HA Program)
308 MF-Total Coliform-DW

TESTS WITH A 4 DAY HOLD TIME
809 Radon
TESTS WITH A S DAY HOLD TIME
‘ 807 Radium 226/228 (formerly test codes 805 & 806)

816  Gross Alpha, SDWA
SDWA Radiation samples must be ac1d1ﬁed within 5 days of collectlon
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|
' TESTS WITH A 7 DAY HOLD TIME

Solids

Solids, total volatile

Solids, suspended

Solids, suspended volatile

5 Solids, total dissolved

88 Sulfide

283  pH in sediment

402 = SVOC'’s in water by GCMS (BNA)
410  Dalapon SDWA

411 Haloacetic Acid ICR

420 PCB Aroclors in water

470  PAH in water by HPLC

474  DRO in water

476  DRO in sediment

500 PCB (oil)

510 PAH in water by GCMS

512 PAH in water by GCMS/SIM

W =

‘ TESTS WITH A 14 DAY (2 WEEK) HOLD TIME

22 Alkalinity, total

26 Cyanide, Free SDWA

69  Nitrate Drinking Water

86 Cyanide, total

90 Cyanide, amenable

406  Herbicides

407 BNA’s by GCMS, SDWA
409  Glyphosate

412  Haloacetonitriles

413  Chloral Hydrate

462  VOCs, special . .

463 VOCs & Gas/fuel

464 THMs

468 VOCs

473  GRO in water

475 GRO in sediment

498  VOCs White Caps
UNPRESERVED METALS (Includmg Copper/Lead)
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. TESTS WITH A 28 DAY (4 WEEK) HOLD TIME

14  Conductance @ 25 degrees C
23 . Chloride, total
27  Sulfate, total SDWA
28 Sulfate, total, turbidimetric
29 Fluoride, total
30  Silica
37 Fluoride, dissolved
46 Chloride, dissolved
48  Sulfate, dissolved
49 Sulfate, dissolved, turbidimetric
50 Silica, dissolved, reactive
59 Phosphate total
60  Phosphate dissolved
64  Ammonia Nitrogen total
65  Organic Nitrogen total
68  Kjeldahl Nitrogen total
69  Nitrate
74  Organic Nitrogen dissolved
‘ 77  Ammonia Nitrogen dissolved
78  Nitrate dissolved
79  Kjeldahl Nitrogen dissolved
85 Phenol
94  COD (chemical oxygen demand) dissolved
97  COD total
98  TOC (Total Organic Carbon)
99  Dissolved Organic Carbon
200 Mercury, low level total in water
202  Mercury, low level dissolved in water
294  Perchlorate
403 EDB & DBCP, SDWA
408 Carbamates
452  Chlorophyll A, lab filtered
637 Mercury, SDWA
698  Mercury, high level total in water
699 Mercury, high level dissolved in water

TESTS WITH A 30 DAY HOLD TIME
450  Chlorophyll A, field filtered

‘ 451  Pheophytin A

TESTS WITH A 6 MONTH HOLD TIME
Preserved metals (except mercury)
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ENVIRONMENTAL HEALTH SAMPLES

Environmental Health Public Water Supply samples must be handled in accordance with
Environmental Protection Agency drinking water rules and regulations. The Environmental
Health Division is organized as follows:

Division: Environmental Health
Section: Drinking Water Protection

Units: 1. Community Public Water Supply
Sub-unit: Corrosion Control

2. Non—Commimity Public Water Supply
3. Source Water Protection*
EH-PWS IDENTIFICATION NUMBERS AND PROGRAM CODES:

All EH-PWS samples are assigned a 7-digit Public Water Supply Identification Number (PWS
ID #).

COMMUNITY PROGRAMS: PWS ID numbers begin with “1”.
Program Codes used for Community/samples are:' HA, HB, HC & HY.

CORROSION CONTROL PROGRAM: PWS ID numbers can begin with 1 or 5 (even
though this is a Community sub-unit). The only Program Code used is HZ.

NON-COMMUNITY PROGRAMS: PWS ID numbers begin with “5”.
The Program Codes used for Non-community samples are: HD, HU, HW and HY.

* We rarely receive samples from this unit. The Program Code is IB and they do not use PWS
ID numbers (because they are not public water supply samples).

EH-PWS Unit Program Codes:

HA: Community Water Supplies - Bacteriology

HB: Community Water Supplies - Fluoride

HC: Community Water Supplies - Sanitarian Managed

HD: Non-Community: Licensed, Transient*®

HU: Non-Community: Non-Licensed, Transient™®

HW: Non-Community: Non-Transient**

HY: SDWA Lead-Copper (Community and Non- commumty)
HZ: SDWA Corrosion Control
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COMMUNITY SYSTEMS:

These public systems usually serve a variety of clients, i.e. one system may serve homes,
schools and businesses. However, some systems serve only one Mobile Home Park or
apartment building. The system operator usually submits the bacteriology, fluoride, nitrate and
other routine samples while MDH Sanitarians collect non-routine samples.

NON-COMMUNITY SYSTEMS:

These private systems usually serve one facility, and they are usually smaller than community
systems. However, it is possible for a large factory (private) to serve more clients than a Mobile
Home Park (public). The system owner usually submits routine samples while MDH
Sanitarians collect non-routine samples.

*Transient means that individuals use the system no more than 8 hours/day (on average). If the
facility is a business, it has no more than 25 employees.

**Non-transient means that individuals use the system more than 8 hours/day. If the facility is
a business, it has more than 25 employees. The same population uses the facility on a daily
basis. ‘

The HD Program Code is assigned to licensed facilities with short-term (transient) use.
Examples are: resorts, campground, golf courses, restaurants and supper clubs.

The HU Program Code is assigned to non-licensed facilities with short-term use. Examples are:
churches, parks, wayside rests and small businesses.

The HW Program Code is usually assigned to non-licensed facilities with long-term (non-
transient) use. Examples are: schools, daycare centers, factories and larger businesses.
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. : ENVIRONMENTAL HEALTH DATA SHEETS

MDH DATA SHEET

This type of data sheet is used to submit most samples collected for the Environmental Health-
Public Water Supply Unit. '
The following is a description of each section of the form.

1. Program Code: This is used for billing purposes.

2. PWSID #: This is reqﬁired for all samples submitted for Environmental Health Public
Water Supply samples. If there is no PWS# on the form, you can look it up on the computer
through Lab Review. -

3. Facility Name: If no facility name is given, you may look it up on the computer by using the
PWS ID# through Lab Review.

4. City, Town, Township: These can be looked up via the same method as the Facility Name.

5. Date Collected: This information is essential because we must know if the sample is valid.
‘ See section on Basic Sample Processing for instructions on handling samples that are
submitted without collection dates.

6. Time Collected: This information is important for samples with short hold times.
7. Collector ID and Collector Néme: The collector should fill in this information.

8. OriginalSample Number and Field Blank Number: These fields are not necessary to
process samples.

9. Sample type: If this information is missing, do not choose a type unless you are absolutely
sure of the correct-one. EH personnel will make corrections when they receive the lab report.
e O= Original/Routine: All scheduled routine samples fall into this category.
e R= Repeat: This type should be used for bacteriology repeat samples only.
e C= Confirmation: This type should be used for nitrate confirmation samples only.
e I=Investigative: This type should be used for all samples collected as part of follow-up
investigation of positive or MCL violations. '
¢ X=Other

10. Field Number: This number is assigned by the collector to a given sample. For example, if a
' collectors initials are A.B.C. they might assign their first sample of the quarter the number
ABC-001.

11. Location ID: there are 2 types of location ID’s:
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E = Entry point: This is used for Nitrate, Nitrite and most other samples (such as IOC, VOC
and SOC).
D = Distribution: This is used for Bacteriology samples, some Fluorides and Radiation
samples. '

If there is more than one entry point and/or distribution at one facility, the collector will
assign numbers along with the letter code. For example: EO1, DO1, E02, DO2.

Because the Nitrate/Nitrite and Bacteriology samples are collected from different locations,
they must be listed in separate columns on the data sheets. Usually, the Entry point is listed
in the first column and the Distribution is listed in the second column.

12. Sampling Point: This is the site the collector obtained the sample from. Examples are:
Women’s bathroom tap, Kitchen tap, Well #1, Well #2, ete.

13. Test Codes: the collector will check the requested test codes in the appropriate columns.

14.Lab Comments: Collectors sometimes write sampling comments in this space. We can also
use it to write brief comments about problems with the samples.

EH SAMPLES FROM NON-MDH COLLECTORS

There are specialized versions of the MDH #1 data sheet that are sent out to systems to collect
their own samples. The Sheets are color coded and edited to make it easier for them.

HA Bacteriology form: The program code HA and sample type “O” are preprinted on this -

form. The 327 test code is highlighted and an “X’*is preprinted in column one by the code.

Other test codes are blacked out. Only one sample is collected from each facﬂlty per sampling
cycle. The formand label are pink.

HB Fluoride form: The program code HB is preprinted on the form. The 29 test code 1s
highlighted and an “X” is preprinted in column one by the code. Other test codes are blacked
out. Only one sample is collected from each facility per sampling cycle. The form and label are

 blue.

HC Nitrate form: The program code HC is preprinted and test code 69 is highlighted but there
may or may not be a preprinted “X”. Multiple samples may be collected from one facility. The
form and labels are green.

HC Arsenic form: The program code HC is preprinted and test code 110 is highlighted but
there may or may not be a preprinted “X”. Multiple samples may be collected from one facility.
Code 601 (lab preservation) needs to be added for these samples. The form and labels are

. yellow.
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SAMPLE PROCESSING PROCEDURE

SAMPLE DELIVERY SCHEDULE

Samples are delivered via the following schedule Monday-Friday. Times are approximate and
each company normally delivers only once per day:

U.S. Mail 8:00 - 8:30 AM

United Parcel Service 9:00 - 10:00 AM

Spee-Dee Delivery v 9:00 - 10:00 AM

Federal Express Times vary, may not deliver every day

The U.S. mail is also delivered on Saturday, some Holidays and occasionally on Sunday (on
Holiday weekends). The other courier services do not deliver samples on Saturday, Sunday or
Holidays.

Individual collectors may bring in samples at any time of the day. They may also bring them in
after hours if necessary. Samples brought in after hours should be placed in the Sample
Receiving refrigerator or the after-hours refrigerator in room L100.

Opening Mailing Containers
Open boxes and other mailing containers carefully. You may need to use a retractable blade
“Exacto” knife to open some boxes. It is advisable to wear safety glasses while using a knife.

Do not discard a box until you make sure a data sheet has been included with the sample and
that it contains all of the necessary information*. If we receive a set of several boxes from one
facility, open them at the same time. The data sheets for all of the grouped boxes may be sent in
just one box

*If there is no data sheet, see Step 4 for directions.
CHECKING BOTTLES FOR IDENTIFICATION

MAKE SURE THERE IS SOME TYPE OF IDENTIFICATION ON THE BOTTLES, such as
facility name, PWS ID# or field number. If this information is missing, follow the directions
below.

- For samples collected by agencies other than MDH/EH, try to contact the collector directly.
This includes MPCA, MN/DOT, OSHA etc.

For unmarked EH samples from a single sampling point:

Write the PWS ID# or facility name on the bottle(s) for the following types of samples: HA
Bacteriology samples, HB Fluorides, HC nitrates sent singly, or any EH sample set/data sheet
received in its own box (so we know it is from that facility only).
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For unmarked EH samples from multiple sampling points:

Occasionally, groups of samples will be sent in from one facility with multiple sample points
but the sample points or field numbers are not marked on the bottles. If the samples were all
collected on the same day and the same test is being requested, randomly choose a bottle for
each sampling point. Write the following comment on the data sheet (for each sample number
involved): “No ID on bottles randomly chose one bottle for each sampling point”. Write your
initials by the comment so the clerical unit knows they need to enter the comment during
secondary entry.

If you are at all unsure about the samples, follow the directions below:
o If the samples were collected by an EH co'llector? contact the person directly.

o If the samples were collected by the facility or by a contract collector (such as a county) that
we do not have direct access.to, contact the appropriate EH Program Representative(s). Send
an email message to the appropriate group of people from the contact list. :

Compare Data Sheets with the Samples Submitted
Make sure the field numbers, location ID’s and samphng points-on the forms correspond with
the info on the samples.

If the information does not match:

Change the data sheet to correspond to the info on the bottles

Using a red pen, cross out the data sheet info and write in the new info.
On Lab Comment line write: “Sampling point altered”.

Determine that the Correct Bottles were Submitted )
Check the Analysis codes requested to be sure that all of the correct bottles have been submitted.
Refer to the bottle-type charts to make your determinations.

If you determine that the wrong bottles have been submitted, some substitutions can be made:
Non-thiosulfate Bacteriology bottles can be used for fluoride, nitrate, nitrite and sulfate.
General bottles can be used for nitrate, if sample is 2 days old or less.

Nutrient bottles can be used for nitrate (this is routinely done by the MPCA).

Free Cyanide and Total Cyanide bottles are interchangeable if there is adequate sample volume.
Other substitutions may be possible, check with the lab when incorrect bottles have been
submitted.

In all cases above, check with the laboratory before submitting the sample and write a receiving
comment that briefly describes the bottle substitution.
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Bacteriology samples must be submitted in a sterile bottle, preferably our own Colilert,
Thiosulfate or Non-Thiosulfate bottles. Occasionally, a collector may submit a bacteriology
sample in their own sterile bottle, and this is usually acceptable, but check with the laboratory
before submitting.

If the bottle submission problem cannot be resolved:
Notify the collector or appropriate EH Rep via phone or email. List the analyses that cannot be

run and why.
If some of the analyses can still be run, cross out the codes that willnot be run. Make note of
the cancelled analyses and the date the collector was notified under “Receiving Comments” on

the data sheet.

NUMBERING THE SAMPLE DATA SHEETS

Use the Rapidprint Machine to number the samples.

On the MDH #1 data sheet, there are 4 spaces across, corresponding to 4 columns. Make suré
the numbers are stamped in corresponding fashion. For example, if samples are hsted only in

columns 3 & 4, stamp numbers in spaces 3 & 4 only.

On some types of data sheets we must also write the sample number(s) in designated places after
stamping all of the numbers on the top This includes the C-of-C forms, Rad1at1on data sheets,
OSHA forms, etc.

Some data sheets have columns or rows for 10-20-samples; we cannot stamp all of the numbers
across the top of this type of sheet.

1. Stamp the first number; write “thru” or “through” after it.

2. Write the sample numbers in the designated spaces on the data sheet.

3. Use scratch paper to punch off additional number.

4. Stamp the last number of the sequence on the slab sheet.

: Stamplng the date/time on Data Sheets

Use the AMANO PIX 3000 Electronic Time Recorder (Time Clock) to stamp the date and time
on the upper right corner of the data sheets. Do not stamp over a sample number or other

pertinent information. Make sure that every sheet gets the Date/Time stamp so we can prove

when the samples were received.



Minnesota Department of Health Samplé Receiving Procedure Manual

Public Health Laboratory Division Revision:
Environmental Laboratory Effective Date: Date of last signature
Page: 38 of 57

. SAMPLES SUBMITTED WITHOUT A LAB SHEET

Occasionally samples are received without a lab sheet. We first try to fill out a sheet in Sample
Receiving using information that may be on the mailing carton or bottle. To do this you must
have at least a PWS # or location and be able to determine what type of sample analysis it is

~ supposed to be for. If it is unclear what it is for or if there are other problems in filling out a lab
sheet, email the Community or Non-Community groups in Environmental Health.

1. Use what ever information may be provided on the bottle or shipping container to look up
site information from the LIMS (see section on Lab Review Screens).

. 2. As you obtain information, record it on an MDH Lab sheet. The minimum information
‘needed to submit a sample to the laboratory is as follows:
e Program Code
e PWS ID# or Facility Name
e Collection date or postmark information
e Analysis Code(s)

3. If you can not figure out enough information to submit the sample contact an EH
. representative for assistance.
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LABELING THE SAMPLE CONTAINERS

Most bottles wg use now are single-use disposable bottles. For these bottles we can place the
whole label }8 the bottles. We still use some bottle types that are washed and reused multiple
times. For these bottle types (Fluoride, Nitrate, Cyanide and Microbiology), we need to peel
back 1/3 of the backing on both sides of the label and fold the backing toward the middle of the
label. Place the label on the bottle so that only the sides of the label adhere to it. This makes it
easier to remove the labels for cleaning.

Refer to the data sheets as you label to ensure labels are placed on the correct samples.

If bottles are wet, wipe them off with disposable towels and/or use rubber bands to hold the
labels in place.

The labels will print out grouped by bottle type. The upper right label for each group should
describe which bottle they are for.

Special Sample Bottle Labeling

BOD/CBOD samples: As part of the processing of these samples the lab will submerge them in
water, so the regular labels will not work. Using a black sharpie permanent marker, write the
sample number on a 1 x 2-1/2" white shamrock label. Place this label on the shoulder of the
bottle and deliver the printed labels along with the samples to the lab.

Chlorophyll/Pheophytin filter: Unwrap the filter(s) and make sure the filtered volume is written

“on the petri dish. If it is not, check the data sheet for this info and write it on the dish. If the
volume is not on the data sheet €ither, call the collector. Place one label with just the sample
number (no test.code) on the petri dish containing the filter. Do not cover any information
written on the dish. Re-wrap the filter or group of filters in foil. Place another label with sample
number only on the foil. For a group of samples, use a label from the first and last numbers only;
it is not necessary to put a label from each number on the foil. Clip all of the labels from one
group together and save them for delivery to the lab.

Total/Ortho Phosphate samples: These samples are collected by community systems on behalf
of Environmental Health. They are collected in an unpreserved nutrient bottle. Put the Total
Phosphorus label on the bottle as normal. For the Ortho label, peel back 1/3 of the backing and
stick it to the cap.

Multiple program samples: Occasionally the MPCA will submit samples that they want
analyzed under two different programs. The sheets are given separate numbers and the labels are
attached similarly to phosphate samples. One programs label on the side of the bottles and one
on the top.

Metals bottles: Place the entire label on the bottle. Peel off one label with just the sample
number and place on top of the bottle cap. The metals lab holds samples for several months.
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| |
‘ Having the numbers visible from the top makes it easier for them to find samples on their carts J

Organics bottles: Place one small label with the sample number and test code on the upper part
of the bottle or vial. Most organic analyses will have their own bottle so the lab doesn’t need the
rest of the labels.

Radiation samples: Place one small label with just the sample number o'n the samples and save
the rest of the label for delivery to the lab. For samples that have a paper tag, put the label on the
tag.

 Duplicate sample containers: Sometimes collectors will submit more than one of the same type
of container for a sample. In these cases write “1 of 2” or “2 of 2” on a single label and put it on
each container. Attach the rest of the labels to one of the containers or deliver them to the lab
separately as needed.

OSHA samples: Do not remove the samples from their bags (the labs will do this). Just clip the
labels and paperwork to the bag containing the samples. People in the labs will deal with
labeling themselves.

PRINTING SAMPLE ENTRY LOG AND COMPARING TO DATA SHEETS

After samples have been delivered to the lab print a Daily Entry Log and compare it to the data
sheets.

1. From the main screen select Log/lists and pull-down to select Daily Entry log.

2. Type in the beginning and ending sample numbers for the lab sheets.

W

Select the printer “Labserv.2” to print the log list.

e

The log will list all the sample numbers with some basic information about each one. The
information we are checking for is: Program Code, Analysis Codes, Priority, and Field/Trip
Blank. As you are checking the samples, draw a line along the log list to indicate to Clerical
staff that the log has been verified.

5. If there are any errors make changes using the edit screens and note the changes on the log
list. If any analysis codes were entered incorrectly it is necessary to reprint the corrected labels.
Find the sample bottles in the lab and attach the correct labels.

. 6. When you are finished paper clip the log list on top of the stack of lab sheets and deliver it to
‘ clerical. There is a basket for incoming work in the filing room.
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. DELIVERING SAMPLES TO THE LABORATORY

Deliver samples with short hold times first and notify lab personnel. It may be helpful to load
samples onto the transport cart in the same order that they will be needed in the labs. Refer to
the following descriptions for the correct ordering method.

Refer to the Labs Map, South for the following sample delivery locations.

C-of-C Room: All Chain of Custody Samples must go in the locked cooler in this room. The C-
of-C log book is also located here. ’

1. Place radon samples in racks on this counter.

2. Place all other radiation chemistry samples on this lab counter and put extra labels in the
basket. If it is late in the day and no one is in the radiation area put milk, crops, or other
perishable samples into the fridge (2a).

3. Place all metals samples on this counter..Put samples in order left to right and front to back.
Line up Metals samples and Mercury samples separately. Put any non water samples just to the
right.

‘ 4. This is the preserved samples bench. There are trays for three different sample bottles;
cyanide, nutrient and nitrate. All bactichem samples should be lined up in order, left to right
and back to front (exceptas noted). When a tray is full (or the tray is missing) more can be
found in the cabinet just below the counter.

5. There are two trays on this counter. Nitrite samples go on the tray to the right, fluoride
samples go on the tray to the left. The lab only runs fluorides every few weeks so the samples
tend to accumulate. When a tray is full put a new tray on top and continue to line up samples as
before.

6. This is the general (unpreserved) samples counter. There are not specific trays since many
different types of samples and bottles are placed here. Try to keep similar samples grouped
together as much as possible. In addition to samples collected in general bottles, any sample
that is unpreserved should go on this counter. BOD/CBOD samples are placed on this counter,
with the printed labels paper clipped together and sitting on top of the bottles for the lab
analysts. The baskets for chlorophyll labels are located on this counter, just to the right of
where the samples are put.

7. Put chlorophyll filters, wrapped in tinfoil in this freezer; labels go in the (field-filtered
chlorophyll) basket on the general counter (6).

‘ 8. Put chlorophyll bottles in the walk in cooler. Line them up on the shelves in the back left
corner. Labels go in the (lab-filtered chlorophyll) basket on the general counter (6).



Minnesota Department of Health | Sample Receiving Procedure Manual

Public Health Laboratory Division Revision:
Environmental Laboratory Effective Date: Date of last signature
Page: 42 of 57

9. Cryptosporidium filters or water jugs go on the middle shelf just inside the cooler door.

10. Bromate/Chlorite samples should be collected in 250ml unpreserved plastic bottles, wrapped
in tinfoil. Place them on the middle shelf in the cooler. '

11. All bacteriological samples are placed on this counter. Line up samples in groups of five,
front to back and right to left. For non routine bacti analyses, put copiesOf the lab sheets on top
of the samples for the lab analysts.

12.Put copies of cryptosporidium lab sheets on this counter.

Refer to the Labs Map, North for the following sample delivery locations.

1. Most non-volatile organics samples, (PFOS , SOC, PCB, SVOC, etc) are placed in this
refrigerator. This cooler is often quite full, but try to follow the shelf labels for the correct
placement of samples. For PFOS samples, put a copy of the lab sheets on Julia’s desk. For
other non-routine samples, leave a copy of the lab sheet with the samples in the cooler.

2. All volatile organics samples go in this fridge. The top two shelves are for 468 VOCs, the
lower shelves are for 498 VOCs. Lab sheet copies go in the basket just opposite the cooler.

3. OSHA organics samples go in the locked half-size cooler in this room. Paperclip the bagged
samples, labels and original lab sheets together and place in the cooler.
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' . MINNESOTA POLLUTION CONTROL AGENCY (MPCA) SAMPLES

The MPCA collects a great variety of samples from numerous locations around the state. They
submit water samples from lakes, streams, rivers, feedlot run-off, closed landfill monitoring
wells, drinking water (rarely), Superfund sites, etc. They also submit sediment/soil, sludge, fish
filters, paint and other samples. They collect some samples on a routine basis for monitoring
purposes. In other cases, they respond to complaints, spills, fish kills or other crises.

>

The MPCA submits most of the high priority and Chain-of-Custody samples that we receive.
They also submit most of our sediment/soil, fish, sludge and paint samples.

Sh1pp1ng Protocol:

Most MPCA samples are transported/shipped on ice, in€oolers because they are supposed to be
maintained at a temperature of 4 degrees Celsius or less. The temperature needs to be checked
and noted when the samples arrive.

Program Codes:
The MPCA uses over 50 different MDH Program Codes. There are a few that are used for
routine samples, but many that are specialized. It is nearly impossible for us to determine the
correct code if it is not provided by the collector. The routine codes are as follows:

‘ PC MPCA-23 EOD-Lake Monitoring
PG MPCA-27 EOD-Routines
QW MPCA Closed Landfill Assessment

MPCA SAMPLE PROCESSING PROCEDURE

The MPCA courier delivers most of the samples we receive from them. Samples may be
delivered by other courier services depending on where they are coming from.

Open coolers and boxes carefully. You may need to use a retractable blade “Exacto” knife to
cut through the sealing tape. /It is advisable to wear safety glasses while using a knife. Make
sure that data sheets were included with the samples. Collectors usually put data sheets in
plastic bags to protect them from moisture and they sometimes tape the bag to the lid of the
cooler. If there are no data sheets (a very rare occurrence), refer to the return address to help
you track down the collector. At the very least, you would then be able to contact the MPCA
office that the samples were shipped from.

RECEIVING SAMPLES AND DATA SHEETS VIA IN-PERSON DELIVERY

When the MPCA courier (Ed Norw1g) delivers samples, he will arrange them in order, on the
counter. He never delivers samples without data sheets.

When other MPCA collectors bring in their samples, ask them to arrange them in order, on the
counter. Make sure they filled out their data sheets completely and correctly. Do not allow
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them to leave until the data sheet is complete and you have had a chance to compare the sample
containers to the data sheets. In other words, go through steps 4,5,6,7, & 8 before the collector
leaves.

CHECKING THE TEMPERATURE OF SAMPLES UPON ARRIVAL:

We normally check the sample temperature by using a temperature blank bettle that is kept in

the cooler with the samples (see background information). It is most important to record the |
temperature information for bacteriology, BOD and Organic samples, but we should record it |
for all types of samples. : :

The MPCA courier takes and records the temperature for the samples he brings in and most
other MPCA collectors do this for their own samples as well.

If there is no temperature blank, use a general bottle (be sure to clean the thermometer
thoroughly first).

If there is no general bottle, you may use water that has pooled in the bottom of the cooler.

If there is no pooled water, but the samples are on ice or freezer packs, record the comment “no
temperature blank, but samples on ice” on the data sheet.

If the samples are not on ice, record the comment “no temperature blank, samples not on ice”.
If there is ice IN a sample, also make note of this. .

CHECKING DATA SHEETS AND COMPARING THEM TO THE SAMPLE CONTAINERS:

Make sure there is a Program (Billing) Code on the Data Sheet. We cannot enter any
information in the computer without a program code. If there is no code, contact the collector or
the “report to” person listed on the data sheet. If you are unable to obtain the information before
the samples must be submitted for testing, choose the code that seems most appropriate. Refer to
the Chemistry Lab Handbook (and background information in this section) to aid you. The code
can be changed once you obtain the correct information.

Make sure the station numbers, field numbers, sampling points and site ID’s on the forms
correspond with the information on the samples.

Compare the collection time on the bottle with the time listed on the data sheet. If there is a
discrepancy, make note of it on the data sheet. '

Compare the analysis codes requested with the bottles submitted. See step 6 for more detail on
this. '

DETERMINING THAT CORRECT BOTTLES WERE SUBMITTED FOR THE
REQUESTED TESTS -

Check the Analysis codes requested to be sure that all of the correct bottles have been submitted.
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Refer to the bottle-type charts to make your determinations.

If you determine that the wrong bottles have been submitted, some substitutions can be made:
Thiosulfate Bacteriology bottles can be used for fluoride and nitrite, but not for nitrate or sulfate.
Non-thiosulfate Bacteriology bottles can be used for fluoride, nitrate, nitrite and sulfate. -
General bottles can be used for nitrate, if sample is 2 days old or less.

Nutrient bottles can be used for nitrate (this is routinely done by the MPCA).

Free Cyanide and Total Cyanide bottles are interchangeable if there is.adequate sample volume.
Other substitutions may be possible, check with the lab when incorréct bottles have been
submitted.

In all cases above, check with the laboratory before submitting the sample and record a
receiving comment that briefly describes the bottle substitution.

Bacteriology samples must be submitted in a sterile bottle, preferably our own Colilert,
Thiosulfate or Non-Thiosulfate bottles. Occasionally, a collector may submit a bacteriology
sample in their own sterile bottle, and this is usually acceptable, but check with the laboratory
before submitting.

MPCA collectors rarely request code 327. The bacteriology codes they most commonly request
are 310: fecal coliform and 311: fecal strep.

If the bottle submission problem cannot be resolved:

Notify the collector or “report to” person via phone or email. List the analyses that cannot be
run and why. ,

If some of the analyses can still be run, cross out the codes that will not be run. Make note of
the cancelled analyses and the date the collector was notified on the data sheet.

MPCA SAMPLE SIGN-IN PROCEDURE (SEE EXAMPLE OF DATA SHEET):

Most MPCA Data Sheets must be signed like a chain-of-custody form, even when the samples
are not officially chain-of-custody. They use the following forms:

Standard MPCA form for water

Standard MPCA form for sediment

MPCA chain-of-custody form -

MDH chain-of-custody form

MDH Organics Data Sheet

Forms from MPCA sub-contractors

The most common sub-contractors are Interpoll Labs, Conestoga-Rover and Foth & Van Dyke
(the facilities that collect closed landfill samples).

The two standard MPCA forms are signed on the back of the white copy of the form. This is not
strictly enforced, but if the collector or courier signs the form, then we should as well. The lab
received date should also be recorded in the space provided on the front of the form, upper right.
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The' other forms are signed on the front of the top copy so that the information goes through all
copies.

For all types of forms, the collector or courier will sign their name in the “relinquished by”
column. They will also record the date and time of sample delivery.

A Sample Receiving employee must sign their name in the “received by” column, then record
the date and time of sample acceptance. :

MPCA SAMPLE SCHEDULING

Some MPCA collectors send us samples on a routine basis while others send samples more
sporadically. They are all supposed to inform us of any BOD, CBOD, Fecal Coliform, Fecal
Strep, and Ortho Phosphorus samples they will be submitting. The most important samples to
know when they are coming are the Fecal Coliform samples since they only have a 24 hour hold
time. They should also inform us of any other unusual samples they will bring in, such as Chain
of Custody or Priority One samples. They may notify us by phone, email or fax.

. If a collector calls, ask them for the following information:
Collector Name
Date and time samples will‘arrive at MDH
Total number of samples
Analyses requested on each sample
- Sample type (lake water, stream water, sediment, paint, etc)
Priority One/Chain of Custody Information

If they dofiot provide enough information in an email, fax or phone message, contact them for
more detail.

Pass this information onto the lab by sending a “New Task” through GroupWise to the
bactichem unit. Be sure and mark the correct day of delivery in the message.

Sandy Bissonette and Beth Endersbe of the MPCA collect water samples on a routine basis from
the spring through the fall of each year. They provide us with their planned schedule ahead of
time, usually via email. They frequently order BOD and Fecal Coliform tests. They collect
these samples from six different routes (or loops).

MPCA SAMPLE BOTTLE ORDERS

MPCA Warehouse Bottle Supply
The MPCA stocks their warehouse with MDH bacteriology, cyanide, metals, mercury, nutrlent




Minnesota Department of Health : Sample Receiving Procedure Manual

Public Health Laboratory Division Revision:
Environmental Laboratory , Effective Date: Date of last 51gnature
Page: 50 of 57

and general (all 3 sizes) bottles. They fill most of their bottle orders from that supply. The
MPCA courier (Ed Norwig) drops off and picks up bottle orders when he brings samples in.

Standing (Monthly) Bottle Orders

Periodically, Sandy Bissonette and Beth Endersbe send us their “standing” bottle order.
Generally, Lab Services Shipping personnel fill these orders on a monthly basis. The MPCA
courier picks up the orders and delivers them to the MPCA warehouse.

Specialized Bottle Orders

Local MPCA collectors frequently place more complicated and specialized bottle orders directly
with us. Many of these orders are for emergencies and we try.to fill them as needed. Most
organic bottle orders are placed this way. If you are unsure what type of bottle the collector
needs, refer them to the appropriate Unit Leader or other laboratory personnel for assistance.

Out-state Bottle Orders

Occasionally, out-state MPCA collectors place orders that they want shlpped directly to them
and we try to accommodate them. However, it the order is for a large number of routine bottles
(general, nutrient, metal, cyanide, bacteriology ete), refer them to Ed Norwig in the MPCA
warehouse.
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MPCA CLOSED LANDFILL PROGRAM

The Minnesota Pollution Control Agency (MPCA) administers this program in order to monitor
the groundwater quality of sanitary landfills that are no longer in active use. The MPCA
subcontracts with various private labs to collect the samples and deliver them to MDH for
testing. We also provide sample bottles for these collectors.

We have standing (routine) bottle orders set up for some of the landfills that have a regular
sampling schedule. The order information is in a yellow folder that is stored in a rack on the
counter.

The parameter (test code) lists for these standing orders aren the desk file drawer, each in their

own labeled folder. The parameter lists should be brought with the lab sheet every time.

Interpoll Labs faxes their bottle orders to us as needed. Their bottle orders list the parameters -
that will be run on the samples and we must determine the necessary bottles from this list. The
parameter list is in alphabetical order, rather.than by bottle type or numerical order. This makes
it difficult to figure out the type of bottles needed when a person is new to sample receiving.
Listed on the next page are the codes in the parameter list order with the bottle type listed by
each code. A list of codes in numerical order follows; and finally a list of codes taken from each
bottle type are listed. '

A}

Alphabetical List Test Code ‘Bottle type
Alkalinity 22 General 1 liter
Ammonia Nitrogen 64 Nutrient
Arsenic 108/109 Metals
Barium ' 113/114 Metals
BOD (bacti oxygen demand) 96 General 2 liter
Bromide (rarely ordered) 455 two 40 ml vials (ask organics)
Cadmium 122/123 " Metals '
Calcium - 694/695 Metals
CBOD 83 General 2 liter
Chloride 23 General 1liter
Chromium 129/130 Metals '
Cobalt 136/137 Metals

- Copper 145/146 Metals
Iron 152/154 Metals
Lead 157/158 Metals
Magnesium 696/697 Metals
Manganese 166/168 Metals
Mercury 200/202 Mercury
Nickel 171/172 - Metals
Nitrate (nitrate/nitrite) 69 Nutrient

Nitrite 67 General 1 liter
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Nutrient

Metals

Metals

General 1 liter
General 1 liter
General 1 liter
40 ml VOC vials
Metals

Metals

*Special dissolved analyses: Some of the metal and mercury samples will be filtered in the field.
Make sure that you make note of which ones are filtered on the paperwork. The paperwork
should be noted, but many times the paperwork is incorrect and it needs to be checked. When
entering the analytical codes, make sure dissolved codes are entered in for the samples that were
filtered. The parameter lists might not indicate what the dissolved codes are, so they will have to
be look up in the Environmental Laboratory Handbook: This tends to take up a lot of time, so if
there are any other samples that need to be delivered to the labs, do that before working on the

Interpoll samples.

Numerical List

Analysis Test Code Bottle Type
Solids, total suspended 3 General 1 liter
Solids, total dissolved 5 General 1 liter
Alkalinity 22 General 1 liter
Chloride 23 General 1 liter
Sulfate 28 General 1 liter
Phosphate (dissolved)* 60 Nutrient
Nitrogen (Ammonia) 64 Nutrient
Nitrite (total) 67 General 1 liter
Nitrate (total) 69 Nutrient
Nitrite (dissolved)* 73 General 125 ml -
Nitrate (dissolved)* 78 Nutrient
CBOD 83 General 2 liter
BOD 96 : General 2 liter
Arsenic 108/109 Metals
Barium 113/114 Metals
Cadmium 122/123 Metals
Chromium 129/130 Metals

Cobalt 136/137 Metals ,
Copper 145/146 Metals

Iron 152/154 Metals
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‘ Lead - 157/158 Metals

Manganese 166/168 Metals

Nickel 171/172 Metals .

Zinc 194/195 Metals

Mercury 200/202 Mercury

Vanadium 248/249 Metals

Potassium 255/256 Metals

Sodium 257/258 Metals

Calcium 694/695 Metals

Magnesium _ 696/697 Metals

Bromide (rarely ordered) 455 2 - 40 ml vials (ask organics)

VOC'’s ' 498 3 VOC vials/set

Parameter List by Bottle Type:
General 1 liter: 3, 5, 22, 23, 28, 67
General 125 ml: 73

. General 2 liter: 83, 96

Metals: 108, 109, 113, 114,122, 123, 129, 130, 136, 137, 145, 146, 152, 154, 157, 158, 166,
168, 171, 172, 194, 195,248, 249, 255, 256, 257, 258, 694, 695, 696, 697

Mercury: 200, 202

Nutrient: 60,64, 69, 78
VOC Vials: 498, 462 (3 vials for each code)

Tests not run at MDH: Sometimes there are parameters on the list that are not run at MDH but
are analyzed by the collectors in the field. They are not assigned test codes on the parameter list
(or by us).

These analyses are as follows:

Eh (mV), Iron I, Methane and Sulfide. Note that when Iron II is field analyzed, our lab must
run Iron (codes 152/154). This may not be marked on the parameter list.

Cation-Anion Balance, Code 996: If this code is on a parameter list, do not enter it in the
computer. It is a calculation that is done automatically when certain other tests are ordered.
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Anoka Landfill Wetlands Samples: These are collected on a monthly basis, but Interpoll always
faxes the order when needed; it is not a standing order done on a specific day. The order
includes the parameter (analysis code) list. You can recognize the order by the sampling points:
Cascade, Lift Station, Sed Basin, Splitter Tank, Manhole (MH)- 1AB, -2AB, -3AB, -4AB and
MH-1BC, -2BC, -3BC, -4BC. This is a total of 12 sites, and they will need one set of VOC trip
blanks. '

BOD (code 96) and TSS (code 3) are run on these samples, so we givethem 2 liter General
bottles. We also provide Nutrient bottles and VOC vials for routine tests.

Therefore, the bottle order for this site is as follows:

12 Two liter General bottles
12 Metals bottles

12 Mercury bottles

12 Nutrient bottles

12 sets of VOC vials

1 set of VOC Trip Blanks

MPCA- BAYWEST

Meth Samples:
The samples from Baywest are usually Meth samples. The normal numbering procedure is still
used. The program code for these samples is LG. The analysis code should be 484, which is the

drug analysis code.

The distribution of the paperwork is however different. The paperwork is one of the three-page
Chain of Custody forms. The pink copy goes to the collector. The yellow copy will be the one
sent to Clerical. The white copy will be sent with the samples upstairs to the Organics Lab. They
will keep a log book of the forms.

DRO Samples:
Baywest will bring in DRO samples for the Reserve Mining Project from time to time. Do not

change the program code to LG. The pH of these samples will have to be checked and recorded
on the pH verification sheet. A copy of this sheet will go with the samples and another one will
go to Bill Scruton. The pH will have to be less than 2, so you might have to adjust as needed.
When entering in the samples, a comment must be made for samples that are to be used for
Matrix Spikes (MS) or Duplicate (MSD). This helps to notify the laboratory personnel that they
have to do some spikes. Also put an orange dot with MS or MSD on the bottle. Deliver the
samples to the Organics Laboratory with copies of the paperwork.



Minnesota Department of Health Sample Receiving Procedure Manual

Public Health Laboratory Division Revision;
Environmental Laboratory Effective Date: Date of last signature
Page: : 55 of 57

MINNESOTA OSHA (LABOR AND INDUSTRY) SAMPLES

Minnesota OSHA is part of the State Labor and Industry Agency. They collect 1nvest1gat1ve
samples from worksites as part of their response to complaints.

OSHA very rarely submits any water samples. Instead they submit:
Bulk samples for Metals and Asbestos

Carbon Air filters for solvents

Cartridge filters for formaldehyde

Cassette filters for Metals and Silica

Dust samples for Metals

Paint samples for Metals

Wipe samples for Metals

Other Miscellaneous samples.

‘THE PROGRAM CODE FOR ALL MN/OSHA SAMPLES IS MG.

The Data Sheet used for MN/OSHA samples does not have analysis code columns, nor does it
have the Program Code printed anywhere. This makes it more difficult to process the samples
because we have to look up the analysis codes for each set of samples that come in.

One section of the form has a list of Analytical Methods that looks like this:

Metals AAFL AAFU ICP

Solvents GC GC/MS HPLC

Asbestos Ph.C PLM TEM

Silica X-ray

Misc.
Analysts are supposed to circle the method they want and we use the 1nformat10n to help
determine which analytical codes to assign and which Lab Unit should receive the samples.
Sometimes they write their analysis requests on the bottom of the form instead.
Solvent samples are for the Organics Lab.
Bactichem and Radiation rarely receive OSHA samples.

Metals: The Periodic Table of Elements Chemical Symbol of each Metal is listed after the name
because OSHA collectors often request metals tests this way.

Metals Analysis Codes: Metals Digest/Prep Codes:
653 Aluminum Al 682 Miscellaneous
654  Antimony Sb 683  Filters

655 Arsenic As 684  Wipes

656 Barium Ba 685 Bulks

657 Beryllium Be 686 Dust
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658
659
660
661
662
663
664
665
666
667
668
669
670
671
672
673
674
675
676
677
678
679
680
688
981

Boron B

Cadmium Cd
Calcium Ca
.Chromium Cr ‘
Chromium, Hexavalent Cr-6
Cobalt Co
Copper Cu
Iron Fe
Lead Pb
Magnesium Mg
Manganese Mn
Mercury Hg
Molybdenum Mo
Nickel Ni
Potassium K
Selenium Se
Silver Ag
Sodium Na
Thallium Tl
Tin Sn
Titanium Ti
Vanadium Vv
Zinc Zn
Bismuth : Bi1

687
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Paint

One Digest/Prep Code must
be assigned to each OSHA
Metals sample along with the

“Analysis Codes.

If Metals Group 1 is requested,
it consists of the following codes:

661
664
665

668

671
680

Chromium (+Insol. Salts)
Copper (fume, as Cu)
Iron (oxide fume)
Manganese (fume as Mn)
Nickel (+Insol. Comp.)
Zinc (oxide fume)

Formaldehyde, Cartridge: These samples must be sent to a private lab. They should be
delivered to the metals unit. -

Organics Code:

597

Solvents (Air)

This code is assigned to allOSHA Organics samples. The following is a partial list of solvents
that fall under this code: :

Epichlorohydrin
Ethanol

Ethyl Benzene
Heptanon

Isobutyl Alcohol
Methylene Chloride
Petroleum Distillates
Stoddard Solvents
Toluene

Xylenes
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We do not analyze for formaldehyde as a solvent but the Metals unit can run a different type of
analysis for it. "See metals codes on previous page.

Misc. Samples:
If there are no codes for the wanted tests (ex. Ozone) contact the assistant lab manager to set up

subcontracting them to a different laboratory.

MINNESOTA OSHA SAMPLE PROCESSING PROCEDURE:
LABELING OSHA SAMPLES:

Do not remove the samples from their bags (the labs will do this).
Just clip the labels and paperwork to the bag containing the samples The laboratory personnel
will deal with labeling themselves.

MAKE A COPY OF THE DATA SHEET:

The copy is for the clerical unit.

Attach the original to the bag/labels.

The Metals Department wants the copy of the sheet to be delivered to them and the orlgmal to
be sent to the Clerical Unit. '

MISCELLANEOUS SAMPLES
PRIVATE WELL WATER TESTING

The only analysis that we do for private homeowners on a routine basis is the testing of new
homeowner-drilled wells through the New Well Program. These samples should be
accompanied by the appropriate paperwork.

We also test flooded well samples when there has been flooding in a given area of the state. In
this case, we will be notified ahead of time that the Flooded Well Program has been activated
and we should expect samples These samples should also be accompanied by the appropriate
paperwork.

All other private well testing must be pre-arranged through the Well Management program.
In most cases, the homeowner will be directed to a local or county program for their testing
needs. v

Direct any inquiries to:

Well Management at 651-201- 4600 OR
Francine Lafayette at 651-201-4592
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Sample Acceptance Policy

The Operations Unit of the MDH Environmental Laboratory is responsible for the use and updating of this
policy. In general, the staff attempts to resolve issues before the laboratory must reject a sample.

When we note a sample does not meet the conditions for acceptance for accurate testing, we will contact
the responsible party for instructions. We define our minimum level of acceptability by the terms required
in federal law, state laws and regulations, or agreements established for particular projects.

When we are not certain of the category for acceptance (CWA, SDWA, RCRA, etc.) for a particular sample
(i.e. the collector did not provide the project identification or indicate specific tests), we will use the most
stringent criteria to assure that the data are usable. For missing items not affecting the outcome of the
analysis (e.g. collector name, collection year), we will leave the information blank or, in the case of the
collection year, we will document the sample was collected within the past twelve months, a reasonable
assumption. We will retain records of these discrepancies but will not contact you so please be sure you
maintain your sampling logbook should questions arise.

The following items will prevent us from analyzing your samples and supplying valid results:

« The sample containers were broken in shipment or the containers are leaking.

« The samples were preserved, but they require no preservation for accurate testing.

« The samples submitted for volatile organics analysis have headspace (i.e. air bubbles larger than pea
size).

« We did not receive enough sample volume to perform the tests you requested.

« The sample container cap is loose and allows extraneous water or materials to seep into the samples.

We consider the following items crucial to valid testing. We may be able to test the samples after
we obtain more information from you. The samples will be placed on hold in our sample receiving area
until our staff receives the necessary information and authorization from you to proceed.

« The paperwork submitted with the samples does not match the information on the sample container.

« The laboratory receives the samples after the method specified holding time.

« A sample submission form or chain-of-custody was not provided, or the form supplied is incomplete.

« The labels on the bottles do not have a unique identifier that matches a corresponding item on the
form.

*  We cannot read the sample labels.

« The collector did not use the correct sample containers for the tests requested.

« The samples were not maintained at the proper temperature to prevent deterioration.

« Legal chain-of-custody samples received with evidence of tampering (e.g., the custody seals are
broken).

If you have questions or comments about this policy or about samples you have submitted to our
laboratory, please contact our Operations Unit at 651-201-5300.

MINNESOTA

Environmental Laboratory
ops010 Sample Acceptance Policy 601 Robert Street N.

rev. 1, revised: September 19, 2011 St. Paul, MN 55164
Page 1 of 1 DEPARTMENT of HEALTH 651-201-5300
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SECTION 1.0: LIST OF ACRONYMS

The list of acronyms herein is limited to terms that are used in this Quality Assurance Manual
outside of those listed in Section 2.0 “Definitions of QC Terms”. The reader is directed to
Section 2.0 for acronyms that correspond to various QC terms adopted by this laboratory and
used in this Quality Assurance Manual.

CFR Code of Federal Regulations

CWA Clean Water Act

LIMS Laboratory Information Management System

MDH Minnesota Department of Health

NELAC National Environmental Laboratory Accreditation Conference
NELAP National Environmental Laboratory Accreditation Program
OSHA Occupation, Safety and Health Administration

PHLD Public Health Laboratory Division

RCRA Resource Conservation and Recovery Act

SDWA Safe Drinking Water Act

USEPA United States Environmental Protection Agency

SECTION 2.0: DEFINITIONS OF QC TERMS

The QC definitions and QC terms listed herein are standardized for use in this laboratory.
Employees in this laboratory recognize that, in some cases, a particular USEPA-approved
method and, in turn, a particular Standard Operating Procedure (SOP) may use different QC
definitions and QC terms. In those situations, the QC in those particular SOPs supersedes the QC
definitions and terms in this Quality Assurance Manual.

Acceptance Limits: A range within which specified measurement results must fall to be.
compliant. Acceptance limits may be mandatory, requiring corrective action if exceeded, or
advisory, requiring that noncompliant data be flagged.

Accuracy: The degree of agreement between an observed value and an accepted reference value.
Accuracy is a data quality indicator that.ncludes a combination of random error (precision) and
systematic error (bias) components which are due to sampling and analytical operations. Refer to
the “Data Quality Section” of Standard Methods, for a more detailed explanation.

Aliquot: A representative portion of a sample taken for sample preparation and/or analysis and
assumed to have been taken with negligible sampling error.

Analyte: The element, ion, compound, or other substance that an analytical procedure
determines.
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Analytical Run: The continuous analysis of one or more analytlcal batches using the same
callbratlon

Batch: Field and QC samples that are prepared and/or analyzed together. A preparation batch
is a group of field and QC samples of the same matrix, prepared with the same process and

. personnel, using the same lot(s) of reagents. An analytical batch is composed of field and QC
samples that are analyzed together as a group. An analytical batch can include prepared samples
originating from various matrices provided that the matrices do not adversely affect other
matrices, such as by carrying over to another sample matrix.

Bias: The systematic or persistent deviation of a measurement process which causes errors in
one direction.

Blank Filter (BF): This applies to analyses where a filter is used to collect and retain the

sample. The filter is processed and analyzed for the target analyte(s). Blank filters should be
taken from the same lot as the sample filters and should be submitted by whoever provides the
sample filters. The blank filter is used to determine background levels of the target analyte(s) that
might be in or on the filters.

Blind Sample: A sample submitted for analysis to the laboratory with the true value(s) known
only by the submitter. It is used to test the laboratory’s proficiency in the execution of the
measurement process.

Bottle Blank (BB) or Container Blank: A QC check of sample containers in which a blank
matrix (reagent water, methanol, etc.) is added to selected containers and then processed and
analyzed like any other sample. A representative number of bottle blanks, usually an amount
equal to 1% of lots larger than 100 bottles, are tested from each lot of sample containers to
determine whether container lots are free of target analyte(s) or interferences that may give
positive results that are not from the actual sample(s). For further details see the “Bottle Blank
procedures” for individual Laboratory Units.

Calibration: The process of quantifying an instrument’s response to known values under
specified conditions.

Calibration Blank: A zero standard that contains the reagents present in the calibration
standards, but does not contain the target analyte(s). It can be used as a zero point standard in a
calibration or for background subtraction.

Calibration Curve: The mathematical relationship between the known values, such as
concentrations, of a series of calibration standards and the instrument response to a single
analyte.
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Calibration Range: The working range between (and including) the lowest and highest
calibration standards, from which the value of unknown samples can be determined.

Calibration Standard: A substance or reference material used to calibrate an instrument.

Calibration Verification Standard (CVS): A standard, analyzed with an analysis batch that
verifies the previously established calibration curve and confirms accurate analyte quantitation
for all samples. The concentration of the CVS should be near the mid-point of the calibration
curve. Also known as a Continuing Calibration Verification (CCV).

Certified Reference Material (CRM): A reference material, one or more of whose property
values are certified by a technically valid procedure, accompanied by or traceable to a certificate
or other documentation, and which is issued by a certifying body.

Chain of Custody (C of C): The procedures and records that document the possession and
handling of samples from collection through disposal. See Section 8.0 of the Quality Assurance
Manual for more details.

Chain-of-Custody Form: A record that documents the possession of the samples from the time
of collection to receipt in the laboratory. This record generally includes: a unique Chain of
Custody identification number; the number and types of containers; the mode of collection;
collector; time of collection; preservation; and requested analyses.

Clean Water Act, CWA (Federal Water Pollution Control Act): The enabling legislation
under 33 U.S.C. 1251 et seq., Public Law 92-50086 Stat. 816, that empowers USEPA to set
discharge limitations, write discharge permits, monitor, and bring enforcement action for non-
compliance.

Continuing Calibration Blank (CCB): A blank that is run with each batch of samples and at
the end of the analytical run. The CCB may indicate contamination, carryover, baseline drift or
other instrument or reagent changes occurring over the course of an analytical run that
contributes to the value obtained for the quantity in the analytical procedure.

Continuing Calibration Verification (CCV): A standard, analyzed with an analysis batch that
verifies the previously established calibration curve and confirms accurate analyte quantitation
for all samples. The concentration of the CCV should be near the mid-point of the calibration
curve. Also known as a Calibration Verification Standard (CVS).

Control Charts: Day-by-day or batch-by-batch plots of QC data, such as precision or accuracy,
to visually monitor a process or analysis.

Control limits: The limits on a control chart such that, when data points fall outside them,
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special causes of variation must be suspected. Control limits are usually defined as three standard
deviations either side of the mean. '

Corrective Action: The action taken to eliminate the causes of an existing nonconformity,
defect or other undesirable situation in order to prevent recurrence.

Daily: Applies to the days during which the analytical process (including preparation of
samples) is performed. '

Data Quality Objectives (DQO): A statement of the appropriate type of data and overall level
of uncertainty that a decision-maker is willing to accept in results derived from analytical data.
DQOs are often expressed in terms of precision, accuracy, reliability, representativeness, and
comparability.

Data Reduction: The process of transforming raw data by arithmetic or statistical calculations,
standard curves, concentration factors, etc., and collation into a more useable form.

Data Validation: A process used to determine if data are accurate, complete, or meet specified
criteria.

Detection Level or Detection Limit (DL): The lowest concentration or amount of the target
analyte that can be identified measured and documented with confidence that the analyte
concentration is not a false positive value.

Detection Level Study (DLS): The broad term for any study that determines the detection level
for a given analyte or analysis. An MDL Study is one type of DLS.

Dissolved Analyte: The analyte in an aqueous sample that will pass through a 0.45 pm
membrane filter prior to any sample preservation.

Duplicate: See field duplicates or laboratory duplicates.

Equipment Blank: A sample of analyte-free media which has been poured over or through the
sampling equipment. It is collected after completion of decontamination and prior to sampling.
This blank is useful in documenting adequate decontamination of sampling equipment.

External Standard Calibration: The process of creating a mathematical relationship by directly
comparing the concentrations of target analytes to their instrument responses in calibration -
standards. Samples are quantitated by using this mathematical relationship to calculate the
concentrations of target analytes from the instrument responses to the same target analytes in
samples.
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Field Blank: An aliquot of reagent water or other appropriate blank matrix that is placed in a
sample container in the field and treated as a sample in all respects, including exposure to
sampling site conditions, equipment, storage, preservation (if necessary), and all analytical
procedures. The purpose of the field blank is to determine if the field procedures or sample
transporting procedures and environments could have contaminated the samples.

Field Duplicates (FD1 and FD2): Two separate samples collected in separate sample containers
at the same time and place, under identical circumstances and treated exactly the same
throughout field and laboratory procedures. Analyses of FD1 and FD2 give a measure of the
precision associated with sample collection, preservation, and storage, as well as with laboratory
procedures.

Filter Blank (FB): For each batch of lab filtered or field filtered samples, reagent water is
passed through one or more unused 0.45 pm filter(s) and the filtrate from each is collected. The
filtrate is treated like all other dissolved samples in the batch. Analysis of the filter blank will
reveal contamination from the filter or filtration process.

Holding Time (Maximum Allowable Holding Time): The maximum time that a sample may
be held prior to preparation and/or analysis and still be considered valid or not compromised.

Initial Demonstration of Capability (IDC): A procedure by which an analytical team must
demonstrate acceptable precision, accuracy, sensitivity, and specificity for the analysis prior to
its initial use. For additional information see the “Policy and Procedure for Initial Demonstration
of Capability Study” in Appendix 10, p. 57-58, of the QA Manual.

Intermediate Standard: A solution made up from the stock standard solution and diluted as
necessary to prepare working standard solutions.

Internal Standard (IS): A constant amount of non-target analyte that is added to all samples,
blanks, and standards. The internal standard calibration process may be used to calculate the
concentration of target analyte(s) and surrogate(s) that are components of the sample or solution.
The internal standard should not be present in the original test sample at interfering levels and
should behave similarly to the target analyte(s). Ideally, the retention times of internal standards
should be near the retention times of the associated target analytes. See individual SOPs for
additional criteria applicable to the use of internal standards.

Internal Standard Calibration: The process of creating a mathematical relationship by
comparing the instrument response of a target analyte in a calibration standard to the response of
an internal standard added to the calibration standard. The relative response factor (RRF) created
by this process is used to calculate the concentration of the target analyte in other samples to
which the internal standard has also been added. Internal standards are used to correct for routine
variations in instrument response, extraction efficiency, and/or for variations in the exact
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volumes of the samples or sample extracts. The internal standard(s) is added to all samples,
blanks and standards at a constant amount, should not be present in the original test samples in
interfering amounts, and should behave similarly to the target analyte.

Laboratory Control Sample (LCS): An aliquot of reagent water or other blank matrix, known
to be free of interfering amounts of target analytes or other interferences, to which known
quantities of the target analytes are added in the laboratory. The spiking solution for the LCS
should be prepared from the same source as the calibration standards. It is prepared and analyzed
exactly like a sample. Its purpose is to verify that the procedure is in control and that the
laboratory is capable of making accurate measurements. A LCS is also known as a Laboratory
Fortified Blank (LFB).

Laboratory Control Sample Duplicate (LCSD): A second aliquot of reagent water or other
blank matrix, known to be free of interfering amounts of target analytes or other interferences, to
which known quantities of the target analytes are added in the laboratory. The LCSD is prepared
the same as the LCS. The LCS and LCSD are treated exactly as samples throughout the
laboratory procedure. The percent recoveries for the target analytes are a measure of accuracy
while the Relative Percent Difference (RPD) between the LCS/LCSD measures is a measure of
precision. It is also known as a Laboratory Fortified Blank Duplicate (LFBD).

Laboratory Duplicates (LD1 and LD2): Two aliquots taken from a single sample container in
the laboratory and analyzed separately using identical procedures. Analysis of LD1 and LD2
indicates precision associated with laboratory procedures for a specific sample matrix, but not
with sample collection, preservation, or storage procedures.

Laboratory Fortified Blank (LFB): See Laboratory Control Sample (LCS).

Laboratory Fortified Blank Duplicate (LFBD): See Laboratory Control Sample Duplicate
(LCSD). :

Laboratory Fortified Matrix (LFM): See Matrix Spike (MS).
Laboratory Fortified Matrix Duplicate (LFMD): See Matrix Spike Duplicate (MSD).
Laboratory Reagent Blank (LRB): See Method Blank (MB).

Linear Calibration Range (LCR): The concentration range, as determined by the analysis of
calibration standards, over which the calibration curve is linear.

Linear Dynamic Range (LDR): The concentration range over which the instrument response is
linear. The LDR may extend beyond the calibration range. A LDR study is required to confirm
the validity of reporting data beyond the calibration range.
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Material Safety Data Sheet (MSDS): Written information provided by vendors concerning a
chemical’s toxicity, health hazards, physical properties, fire hazard, and reactivity including
storage, spill, and handling precautions.

Matrix: The predominant material of the sample to be analyzed. Matrices include, but are not
limited to: air, drinking water, non-potable water, sewage sludge, solids, and chemical materials.

Matrix Spike (MS): An aliquot of a field sample to which known quantities of the target
analytes are added in the laboratory prior to sample preparation and analysis. The spiking
solution for the MS should be prepared from the same source as the calibration standards. The
MS is prepared and analyzed exactly like a sample. The background concentrations of the
analytes in the sample matrix must be determined in an unspiked aliquot of sample and
subtracted from the MS concentrations. The purpose of the MS is to determine whether the
sample matrix contributes bias to the analytical results. MS is the same as Laboratory Fortified
Matrix (LFM).

Matrix Spike Duplicate (MSD): A second aliquot of sample to which known quantities of the

target analytes are added in the laboratory prior to sample preparation and analysis. The MSD is
treated exactly the same as the MS. The percent recoveries for the target analytes are a measure

of accuracy while the Relative Percent Difference (RPD) between the MS/MSD is a measure of
precision. The MSD is the same as Laboratory Fortified Matrix Duplicate (LFMD).

Maximum Contaminant Level (MCL): The maximum permissible level of a contaminant in
water which is delivered to the free flowing outlet of the ultimate user of a public water system.
See 40 CFR Part 141.2.

Maximum Contaminant Level Goal MCLG): The maximum level of a contaminant in
drinking water at which no known or anticipated adverse effect on the health of persons would
occur, and which allows an adequate margin of safety. Maximum contaminant level goals are
nonenforceable health goals. See 40 CFR Part 141.2.

May: Denotes a permitted, but not a required action.

Method: A scientific technique for performing a specific measurement as published by a
recognized authority.

Method Blank (MB): An aliquot of reagent water or other blank matrix known to be free of
interfering amounts of target analytes or other interferences. The MB is treated exactly as a
sample, including exposure to all glassware, equipment, solvents, reagents, acids, internal
standards and surrogates that are used with samples. The Method Blank is used to determine if
target analytes or other interferences are present in the laboratory environment, reagents or
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apparatus that may give false positive results. The MB is also known as a Laboratory Reagent
Blank (LRB), laboratory blank, laboratory method blank, reagent blank, or preparation blank.

Method Detection Limit (MDL): The minimum concentration of an analyte that can be
measured and reported with 99% confidence that the concentration is greater than zero. The
MDL is determined from multiple analysis of samples in a given matrix containing the analyte.
See 40 CFR 136 App. B for the procedure used to determine the MDL.

Minimum Reporting Level (MRL): The lowest concentration for which future recovery is
predicted to fall, with high confidence (99%), between 50 and 150%. For additional information
see the UCMR2 Laboratory Approval Manual, version 2.0, October, 2006.

Monthly: Applies to those months during which the analysis is performed.

Must: Describes an action, activity or procedural step that is required. Must is synonymous with
shall.

National Environmental Laboratory Accreditation Conference (NELAC): A voluntary
association of state and federal agencies whose purpose is to establish and promote mutually
acceptable performance standards for the operation of environmental laboratories. The current
name for this association is The NELAC Institute (TNI).

National Environmental Laboratory Accreditation Program (NELAP): The overall National
Environmental Laboratory Accreditation Program of which NELAC is a part.

Percent Recovery: A measure of the accuracy of a measurement in a given matrix. A known
amount of analyte is added to a blank or sample and the concentration found is divided by the
concentration of the spike. The result is multiplied by 100 to express the value in percent. The
formula is as follows:

Cs—-Cu

t

x 100

% Recovery =

where:
Cs = Measured concentration of the spiked sample aliquot or blank
C, = Measured concentration of the unspiked sample aliquot (Use O for an LFB or LCS)
C; = True value of the concentration of the spike added to the sample or blank

Percent Relative Standard Deviation (%RSD): A measurement of the precision of a series of
replicate analyses where the Standard Deviation (S) of the replicates is expressed as a percent of
the mean (X) value. To calculate:
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%RSD=%X100

where:
S = Standard Deviation
X = Mean value

Post Digestion Spike (PDS): An aliquot of a sample to which known quantities of the target
analytes are added after digestion to determine matrix effects.

Precision: The measure of mutual agreement among individual measurements of replicate
samples under similar conditions. The most commonly used estimates of precision are standard
deviation (S), percent relative standard deviation (%RSD), and relative percent difference (RPD).

Preservation: Chemical or physical treatment of the sample to retard the chemical and -
biological changes that occur after the sample was collected from the parent source.

Procedural Standard Calibration: A calibration method in which aqueous calibration
standards are prepared and processed (e.g., extracted, and/or derivatized) in exactly the same
manner as the samples. All steps in the process from addition of sampling preservatives through
instrumental analyses are included in the calibration. Using procedural standard calibration
compensates for any inefficiencies in the processing procedure.

Proficiency Testing (PT): A procedure for evaluating an analyst’s or laboratory’s performance
relative to a given set of criteria through the analysis of unknown samples provided by an
external source.

Proficiency Test Sample: A sample obtained from an approved provider to evaluate the ability

- of the laboratory to produce an analytical test result meeting the definition of acceptable
performance. The concentration of the analyte(s) in the sample is unknown to the laboratory at
the time of analysis.

Quality Assurance (QA): An integrated system of activities involving planning, quality control,
quality assessment, reporting and quality improvement to ensure that a product or service meets
defined standards of quality with a stated level of confidence.

Quality Assurance Manual (QAM): A document stating the management policies, objectives,
principles, organizational structure and authority, responsibilities, accountability, and
implementation of a laboratory or other organization, to ensure the quality and the utility of its
product to its users.

Quality Assurance Plan (QAP): A comprehensive plan detailing the specific quality assurance
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required of the Laboratory to adequately fulfill the data requirements of a program.

Quality Assurance Project Plan (QAPP): A formal document describing the detailed quality
control procedures by which the quality requirements defined for the data and decisions
pertaining to a specific project are to be achieved.

Quality Control (QC): The routine technical activities that give insight into the precision and
accuracy of analysis results.

Quality Control Sample (QCS): A standard containing target analytes of known concentrations
which is used to verify the initial calibration. The QCS is obtained from a source different from
the source of the calibration standards or from a different lot if a second source is not available.

Quality System: A set of policies, objectives, principles, organizational authority,
responsibilities, accountability, and implementation plan of an organization for ensuring quality
in its work processes, products (items), and services. The quality system provides the framework
for planning, implementing, and assessing work performed by the organization and for carrying
out required QA and QC. '

Raw Data: Describes any original factual information from a measurement activity or study
recorded in laboratory notebooks, worksheets, records, memoranda, notes, or photo copies
thereof, that are necessary for the reconstruction and evaluation of the report of the activity or
study. Raw data may include photography, computer printouts, magnetic media, and recorded
data from automated instruments. After processing, some raw data are passed to the laboratory’s
database (Laboratory Information Management System or LIMS) which enables the data to
become compiled into reports or to become accessible for further analysis or processing.

Reagent Blank (RB): See Method Blank.

Reagent Water: Water known to be free of interfering amounts of target analytes or other
interferences. Individual SOPs may have additional requirements.

Reference Method: A test method issued by a nationally recognized organization from which
the laboratory’s analytical Standard Operating Procedure (SOP) is derived.

Relative Percent Difference (RPD): A measure of precision between two values, such as
analysis of duplicates, MS/MSD, or LCS/LCSD. It is calculated with the formula below:

‘CI*CZI
=—————-—x1

(C1+C2)
2

RPD 00
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where: '
C1 = Measured concentration of the first sample aliquot.
C2 = Measured concentration of the second sample aliquot.
OR more simply:

_ Difference between duplicates y

RPD 100

Mean of duplicates

Relative Standard Deviation (RSD): See percent relative standard deviation.

Replicate: Two or more aliquots of a sample analyzed independently and used to determine
precision. In some analytical methods, the reported value is an average of all of the replicate
analyses.

Report Level (RL): The lowest concentration of a target analyte that can be reliably measured,
within specified limits of precision and accuracy, during routine laboratory operating conditions.
RL is also known as reporting level, report limit, reporting limit and quantitation level.

Report Level Verification (RLV): A procedure that determines whether the established report
level is valid for a target analyte within an analysis and/or analytical run. This procedure is
performed by the analysis of a standard at or below the report level. For further details, see the
“Policy and Procedure for Report Level Verification” in the Appendices to the QA Manual.

Requirement: Denotes a mandatory specification, often designated by the terms “shall” or
“must”.

Resource Conservation and Recovery Act (RCRA): The enabling legislation under 42 USC
321 et seq. (1976), that gives USEPA the authority to control hazardous waste from the “cradle-
to-grave”, including its generation, transportation, treatment, storage, and disposal.

Run: See analytical run.

Safe Drinking Water Act (SDWA): The enabling legislation, 42 USC 300f et seq. (1974),
(Public Law 93-523), that requires the USEPA to protect the quality of drinking water in the U.S.
by setting maximum allowable contaminant levels, monitoring, and enforcing violations.

Sample: A representative portion of material (water, soil, etc.) collected for analysis in the
laboratory. A sample must be uniquely identified. When the sample is further prepared by
subdividing, mixing, or grinding, or a combination of these operations, the result is a test sample.
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When no preparation of the sample is required, the sample is the test sample. An aliduot is
removed from the test sample for the performance of the test or for analysis.

Shall: Denotes a mandatory requirement. Shall is synonymous with must.
Should: Denotes a recommended but not required action.

Spike: A known quantity of target analyte(s) added to a blank or sample aliquot. This QC
standard is used to determine recovery or for other quality control purposes. See MS or LCS.

Spiking solution: A solution containing a known concentration of target analyte(s) used to
fortify a blank or sample for quality control purposes.

Standard: A solution or other material with a known value that is used in the laboratory to
perform calibrations or QC checks.

Standard Curve: See calibration curve.

Standard Reference Material (SRM): A certified reference material produced by the U.S.
National Institute of Standards and Technology (NIST) and characterized for absolute content,
independent of any analytical method.

Standard Operating Procedure (SOP): A written document that details the techniques and
procedures of an operation, analysis, and/or action and is officially approved as the method for
performing certain routine functions. The SOP is written to ensure the generation of usable and
consistent results.

Stock Standard: A concentrate containing one or more target analytes that is purchased from a
commercial source or prepared in the laboratory. The stock standard is used to prepare
intermediate standards, and calibration standards.

Surrogate: A non-target analyte added to samples, blanks, and standards before sample
preparation. The surrogate is added at a known concentration and is used to determine the
efficiency of the sample preparation process. Surrogates should possess chemical properties
similar to those of the target analytes, but should not be present in the original test sample.
Target Analyte: The analyte in a given matrix that is determined by an analytical procedure.

Test Sample: The prepared sample from which test portions are removed for analysis.

Trip Blank: An aliquot of reagent water or other appropriate blank matrix taken from the
laboratory to the sampling site and returned to the laboratory unopened. A trip blank is used to
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document contamination attributable to shipping and field handling procedures. This type of
blank is useful in documenting contamination of volatile organics samples.

Unregulated Contaminants: Contaminants that require monitoring under the National Primary
Drinking Water Regulations but have no MCL.

Weekly: Applies to the weeks during which the analytical process (including preparation of
samples) is performed.

SECTION 3.0: GENERAL LABORATORY INFORMATION AND POLICIES
A. Organization

The Environmental Laboratory is located within the Minnesota Department of Health’s
Public Health Laboratory Division (PHLD). In addition to the Environmental Laboratory
Section, division management oversees the Environmental Laboratory Accreditation
-Program, the Clinical Laboratory Section, and the Newborn Screening Section. The
Technical Services Unit and Clerical Services Unit are directly supervised by the
Assistant Division Director. The PHLD organizational chart, focusing on the
environmental testing units, is presented in Appendix 1, p. 42.

The Environmental Laboratory Section supports public health and environmental
protection functions of state government by performing chemical, bacteriological and
radiological analyses of environmental samples including drinking water, surface water,
waste water, sediment, air, fish, soil and hazardous waste. The laboratory provides these
testing services for programs in the Environmental Health Division at the Minnesota
Department of Health, for the Minnesota Pollution Control Agency, the Minnesota
Department of Transportation, the Minnesota Department of Labor and Industry, and
various agencies of local government. The MDH Environmental Laboratory Handbook
(http:/fyi.health.state.mn.us/phl/environmental/index.html) lists current partners and
clients along with established LIMS project codes. The laboratory maintains the
capability to respond to chemical and radiological emergencies within Minnesota and
with limited abilities to analyze clinical specimens. The laboratory also develops new
analytical methods and provides technical training and consultation at the request of its
clients. The Environmental Laboratory ensures that testing capacity is available to
support the public health and environmental protection objectives of the state.

The MDH Environmental Laboratory Section is organized into 4 units. Three of these
units, viz. the Inorganic Chemistry Unit, the Organic Chemistry Unit, and the Operations
Unit comprise the environmental testing units. They include the following technical
areas: General Chemistry, Metals Chemistry, Organic Chemistry, Radiation Chemistry,
Water Microbiology as well as administrative functions carried out in the Operations
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Unit. Additional administrative and technical support is provided by the Sample
Receiving Unit.

B. Facility Description and Location

The Public Health Laboratory Division is located at 601 Robert Street North, St. Paul,
Minnesota. The laboratories are co-located with the Minnesota Department of Agriculture.
The two departments operate under separate quality systems, analytical staff, and
management. The MDA/MDH laboratory building measures 176,500 gross square feet; three
levels are occupied, and the fourth level houses the air handling systems. Approximately
60% of the building’s space is utilized by the PHLD.

The building ventilation system includes a state-of-the-art heat-recovery wheel to save on
long-term energy costs and air filtration. The building has 100% outside air running through
the labs with no recirculation. In addition, the air in the metals clean room area is HEPA-
filtered. The metals clean room, the routine metals area, and the radiation chemistry area are
equipped with polypropylene hoods to protect the integrity of the hood surfaces and reduce

 risk of contamination from corrosion. Ventilation hoods have digital sensors (monitoring for
image detection as well as movement) to automatically adjust for appropriate airflow: The
automated system reduces the amount of heat loss through the hoods while protecting the
health and safety of the workers.

C. Building Security

The MDA/MDH Laboratory building is a locked, secure area, and it is not open to the public.
Visitors must register at the Orville Freeman Office Building reception desk and receive one
of three types of security badges:

1) "Lab Visitor" badges provide access to the front door and the atrium's turnstiles
during regular business hours. These visitors then have access to the elevators and
conference rooms on the 2nd and 3rd floors. ’

2) "Lab Staff" badges provide access to the general lab spaces throughout our building
and general spaces in the Freeman Building during regular business hours.

3) "Contractor" badges provide access to all of the general lab spaces throughout our
building and general spaces in the Freeman Building. The "Contractor" badges also
provide access to the engineering spaces in both buildings.

Visitors must be escorted by an authorized employee while in the laboratory facility.

SECTION 4.0: POLICIES
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D.

E.

Quality Assurance Policy

Laboratory staff members provide quality data and services to clients, according to their
needs. The laboratory management team considers quality to be an ongoing process of
improvement and an integral part of the laboratory’s testing and support operations. To
support the quality goals, the laboratory management team ensures that adequate facilities,
supplies, staffing, and supervision are available to perform the testing required. The
laboratory’s management team ensures that quality measures are documented and data are
stored and disseminated in a manner that allows access to public data while protecting client
confidentiality. This manual and its related procedures specify the activities performed to
achieve the quality goals of the laboratory and its clients.

Ethics Policy

Minnesota Statutes, 43A.38 lists the required code of conduct for all state employees. This

statute defines policies that relate to gifts and favors, use of confidential information, use of

state property, and declared or potential conflicts of interest. The full text of the Minnesota
Statute is available online at: http://www.revisor.leg.state.mn.us/stats/43A/38.html.

Data Practices Policies

Minnesota Statutes, Chapter 13, Government Data Practices, describe the regulations that
govern the collection, storage, maintenance, dissemination and access to government data in
government entities. They presume that government data are public and are accessible to the
public for both inspection and copying unless there is federal law, state statute, or a
temporary classification of data that provides that certain data are not public. The full text of
the Minnesota Statutes, Chapter 13, and other MDH policies regarding data practices are
online at: http://fyi.health.state.mn.us/datapractices/index.html

Computer Security Policy see Section 6.0 of this manual.

Corrective Action Policy see Section 15.0 of this manual.

SECTION 5.0: PERSONNEL

A.

Positions and Responsibilities

- Public Health Laboratory Division Director: sets policies for the operation and management

of the Public Health Laboratory Division.

Environmental Laboratory Management Team: authorizes training and development for
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laboratory personnel, approves staffing plans, and has overall responsibility for the
administration of the Environmental Laboratory. Management includes laboratory operations
and project management functions which have responsibility for ensuring that analyses are
conducted according to program requirements, establishing contracts, compiling and
distributing reports and preparing budgets.

Environmental Laboratory Quality Assurance Officer: ensures that the quality of the data
generated by the laboratory meets the goals of the laboratory’s policies, maintains quality
assurance records, conducts internal audits, requires and tracks corrective actions and
responds to requests for corrective actions due to deficiencies noted during external audits by
the USEPA, clients, or proficiency testing studies.

Environmental Laboratory Testing Unit Supervisors: are responsible for supervision of
analysts. They also ensure that testing procedures are current and accurate, adequate training
is provided and documented for all analysts, required quality control practices are performed,
analysts perform timely review of QC results, data are appropriately reviewed for errors in
calculations or transcriptions, and all out-of-specification situations are resolved and
documented according to QA procedures.

B. Training
1) General Employee Training (for all staff)

New employees are asked to participate in a six hour “New Employee Orientation” training,
hosted by the department training coordinator, within the first three months of their
employment. This training provides information about functions and policies of MDH and
the State of Minnesota.

All employees in the environmental testing units are required to read, understand and agree
to comply with the contents of the laboratory’s Quality Assurance Manual and the specific
referenced policies and procedures that are pertinent to the individual analyst. These include
pertinent sections of the references listed in Section 16.0, “References”, pp. 36-37, pertinent
appendices included in this Quality Assurance Manual, and pertinent Standard Operating .
Procedures (SOPs). Copies of the completed Quality Assurance Manual Agreement Form are
kept in the training files for all employees. The text of the agreement is as follows:

Quality Assurance Manual Agreement
As an employee in an environmental testing unit of the MDH Public Health

Laboratory Division, I have read and understood the contents of the
currently approved Quality Assurance Manual. I have also read and
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understood the referenced policies and procedures that are pertinent to my
analytical assignments. I understand that I am expected to comply with the
Quality Assurance Manual and the referenced policies and procedures.

The professional development of staff is a vital component of fiscal planning throughout the
department. Laboratory management encourages memberships in professional organizations.
The department maintains membership in the American Water Works Association and the
Association of Public Health Laboratories. Laboratory staff maintains membership in
associations related to their technical disciplines such as the Minnesota Chromatography
Forum, the American Chemical Society, the American Society for Microbiology, the
American Society for Mass Spectrometry, and the American Water Works Association.

Additional educational opportunities at colleges or universities are encouraged and may be
paid in-part or in-full at the discretion of the unit supervisor and division management.
Supervisors may recommend attendance based on the applicability of the course to current
duties of the applicant or based on the course’s applicability to future goals of the division or
department. In some cases, release time from work to attend courses may be permitted in
addition to or in lieu of registration payment.

The PHLD Health and Safety Officers provide safety training to all new PHLD employees.
They also conduct safety and Right-to-Know training annually for all lab employees.
Employees are expected to be familiar with the documents posted on the PHLD Safety
website: http://fyi.health.state.mn.us/phl/safety/index.html. These include the Chemical
Hygiene Plan, the Hazardous Waste Manual, Radioactive Waste Management, First Report
of Injury Form, and Emergency Procedures. Safety training related to the specific
assignments of the employee is provided by the supervisor, in consultation with the PHLD
Health and Safety Officers. The training meets the requirements of OSHA’s Hazard
Communication Program (29 CFR 1910.1200).

In addition to courses required of all division employees, supervisors and managers must
attend core management training courses offered by the Minnesota Department of Employee
Relations (DOER). Both MDH and DOER publish training bulletins to inform employees of
a wide variety of course offerings.

2) Radiation Safety Training (for selected staff)

Initial radiation safety training and annual refresher training are required for staff who will
work with or in the vicinity of radioactive materials. Training for the selected staff covers
radiation hazards, appropriate precautions, and emergency procedures. For staff who will
handle radioactive materials directly, the training also includes special procedures related to
their specific laboratory use of radioactive material.
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Training is presented through lectures, demonstrations, and self-directed media. Participants
are required to sign an attendance log or a statement acknowledging that they have completed
the training requirement. Training records are maintained by the Radiation Safety Officer.
The laboratory’s Radiation Emergency Plan is available to all employees on the PHLD
Safety website: http://fyi.health.state.mn.us/phl/safety/index.html

3) Initial Demonstration of Capability (for laboratory analysts)

Analysts who are learning analytical standard operating procedures (SOPs) receive technical
training from the supervisor, the lead worker, or an experienced analyst for all assigned
procedures. Initially, the trainer demonstrates and explains the process to the trainee. After
observing the trainer, the trainee performs the analysis while the trainer observes. The analyst
(trainee), experienced analyst (trainer), and supervisor document the demonstration of
capability and submit a completed training record to the Quality Assurance Officer.
Appendix 2, p. 43, displays the “Training Record for an Individual Standard Operating
Procedure”. [Note: Section 13.0, “Quality Control”, pp, 32-33, describes the policies,
procedures, and worksheets germane to these aspects of the analysts’ training.]

4) Ongoing Demonstration of Capability (for laboratory analysts)

On an annual basis, laboratory analysts must demonstrate their continued capability to
perform the assigned procedures. Acceptable demonstrations of capability may include any
of the following: successful analysis of a series of laboratory control samples with results
statistically comparable to those of a trained analyst, successful completion of a proficiency
testing study, or successful repetition of the initial demonstration of capability. The
laboratory staff must verify the demonstration of capability option selected meets method-
specific or client requirements.

Training of employees in the technical areas may require participation at conferences,
workshops, and courses. Subscriptions to scientific journals and participation in analytical
laboratory organizations assist analysts in maintaining knowledge of the latest technology.
On-site training conducted by manufacturers on the operation of their instruments is
common. Appendix 3, p. 44, contains a copy of the “Record of Personnel Education and
Training”, which is completed by each analyst and filed in the Quality Assurance Office.

SECTION 6.0: INFORMATION TECHNOLOGY
A. Specifications for the Laboratory Information Management System (LIMS)
The PHLD uses the Promium LIMS product Element, which is a Client Server Application

running against Oracle Database 10.2.0.4. Backup of data is accomplished using Commvault
backup software where tapes are cycled weekly to an offsite vendor on a 2-week rotating
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system.
B. Computer Security

All laboratory employees must follow the MDH Information Resources Security Policy,
http://fyi.health.state.mn.us/comm/irm/sc/infosec/se010122securitypolicy.pdf. This policy is
designed to counter risks to information security that are internal and external to the
organization. Such risks include loss of privacy (reading of information by unauthorized
persons), loss of data (corruption or erasure of information), and loss of service (filling of
data storage space, use of computational resources, denial of network access). Although
intruders on security systems and computer viruses are the most highly publicized security
breaches, many computer security surveys show that the greater risk is from individuals
working inside an organization. In order to design cost-effective security policies and plans,
the threats to the security of the information resources of an organization must be analyzed in
terms of how they affect the availability, confidentiality, and integrity of those resources.

The departmental security policy was developed by the Information Resources Management
(IRM) Steering Committee, through its Security Subcommittee. The Security Subcommittee
is a cross-divisional group of managers with budget and policy authority and IT staff with
technical expertise. The security policy was created with input from individuals throughout
the department who have responsibilities for the security of information resources.

C. Additional Software

The laboratory uses a variety of software programs for data production, reduction,
verification and validation. In addition to routine office software (MS Office Professional),
the laboratory uses instrument software that varies according to the vendor and the intended
purpose. The laboratory uses validated software as supplied, installed and maintained by the
vendor.

SECTION 7.0: SAMPLING

The laboratory does not perform its own sampling; nonetheless, the laboratory and the
sample accessioning/receiving area do provide guidance to field personnel for proper
submission of samples to the laboratory. The laboratory’s clients, or their contracted staff or
volunteers, are responsible for training collectors, collecting samples, and delivering samples
to the laboratory. The laboratory does not routinely accept samples collected by the general
public. ‘

Instructions on the proper submission of samples (bottle type, preservative, labeling, and
forms) are included in various sample receiving area procedures and in the MDH
Environmental Laboratory Handbook. The handbook is posted at both the internal website:
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http://fyi.health.state.mn.us/phl/environmental/index.html and the external website:
http://www.health.state.mn.us/divs/phl/environmental/handbook/internet/envhandbook.html

SECTION 8.0: SAMPLE CUSTODY, HANDLING AND TRACKING

A. Receiving Hours _
The laboratory accepts samples at the loading dock area between the hours of 7 a.m. and 6
p.m. (or from 8 a.m. to 4:30 p.m. for civil or criminal chain-of-custody samples) Monday
through Friday. The laboratory recommends pre-arranged drop-off schedules for all samples
requiring special receiving conditions (e.g. civil or criminal chain-of-custody samples) and
sample deliveries outside regular hours.

B. Sample Acceptance/Rejection Criteria
For all samples, the person delivering the samples submits the appropriate “sample analysis
request forms” (a.k.a. chain-of-custody forms). Information to be included on the form
includes the appropriate analysis and project codes, the sample collection dates and times, the
date of delivery to the laboratory, the field numbers, the name or identification number of the
site from which the samples were collected, and whether the samples were split with another
laboratory. Examples of “sample analysis request forms” (a.k.a. chain-of-custody forms) are
provided in Appendices 4 and 5, pp. 45-47.

After the sample bottles have been examined and the sample receipt custodian is satisfied the
samples have been collected in appropriate containers, shipped properly, and arrived in
acceptable condition, the samples are accepted. Samples accepted by the sample receipt
custodian are logged into the LIMS. With samples that require thermal preservation, the
sample receipt custodian records the temperature of a representative sample on the “sample
analysis request form.” The sample receipt custodian assigns sample identification numbers,
documents these sample identification numbers on the “sample analysis request form”, and
attaches the sample identification numbers (using LIMS-generated labels) to the ‘
corresponding sample containers.

The LIMS automatically evaluates information for received samples to determine if holding
times have been exceeded. If samples were received past the holding time for the tests to be
conducted, the LIMS generates a message via electronic mail to the authorized recipient for
the project code requested. All issues are referred to the Operations Unit for resolution. The
electronic message requests a reply from the recipient for permission to reject the sample or
for permission to analyze the sample and report the associated data with qualifiers.

For some projects, the client’s project manager has pre-approved the laboratory to take
specific actions. These exemptions from the notification process are programmed in the
LIMS as business rules. When samples are received and do not meet the laboratory’s
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acceptance criteria, the LIMS determines whether a business rule applies. If a business rule
applies, the LIMS will allow the sample receipt custodian to accept or reject the samples and
generate an electronic message with no need for a response. Approval for these conditions
has already been given by the client. In those instances, the LIMS will qualify the data on the
final report without further interaction from the operations unit or laboratory staff.

If the custodian determines that samples do not meet receipt requirements, sample receiving
personnel enter into the LIMS the condition of the samples or sample containers and the
reason for rejection. The most common errors in submission or reasons for rejection of
samples are available as drop-down options in the LIMS; nonetheless, the sample receiving
staff has the option to enter free text for particular conditions not otherwise identified. When
problems are identified by the sample receiving staff and entered into the LIMS, the sample
receiving personnel initiate requests for resolution of discrepancies according to a procedure
similar to those for messages sent for holding time issues as explained above.

. Civil or Criminal Chain-of-Custody Procedures

Due to the evidentiary nature of samples collected during enforcement investigations, sample
possession must be traceable from the time samples are collected until they are disposed and
until their derived data are used for enforcement purposes or are introduced as evidence in
legal proceedings. The laboratory uses civil or criminal chain-of-custody procedures to
maintain a record that tracks each sample and each individual responsible for sample

" collection, receipt, analysis, and disposal. An example of a chain-of-custody form associated
with receipt of samples involved in enforcement actions is provided in Appendix 5, p. 47.
The laboratory maintains a bound, civil or criminal chain-of-custody logbook to internally
track samples that are associated with enforcement activities. A page from the civil or
criminal chain-of-custody logbook is contained in Appendix 6, p. 48. The laboratory’s civil
or criminal chain-of-custody procedure is described below.

The laboratory considers a sample “in custody” if the sample is: in a person’s actual
possession; in view after being in a person’s physical possession; or in a person’s possession
and that person placed the sample in a secured area.

For custody samples, the samples and submission forms are hand-delivered or sent in a
sealed shipment container and are received at the laboratory by a designated sample receipt
custodian. If a tag was used to seal the shipment container, the custodian examines the seal
tag to check for tampering. The custodian breaks the intact seal and opens the container to
verify that the tag number written on the custody form matches the number on the container
seal.

If the samples are being hand delivered by someone other than the person who signed for
custody of the samples on the chain-of-custody form or the tag on the sealed shipment
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container is not intact, the sample receipt custodian does not accept the samples. The sample
receipt custodian records the information in the comments section on the chain-of-custody
form and notifies the Quality Assurance Officer or a unit supervisor. The sample receipt
custodian notifies the client of the discrepancies and obtains further instructions.

The custodian examines the samples to determine that they meet laboratory requirements,
that no damage to the sample bottles has occurred, and that the sample seal tape, if used on
the bottles, is still intact. The custodian compares the field numbers assigned to the samples
by the sampling team leader to those recorded on the custody form. If anything is not in
order, the custodian records information in the comments section on the chain-of-custody
form and notifies the client.

Entries into all records must be written legibly and erasures or marking shall not obliterate
entries in records. All corrections must be made by one line marked through the error leaving
the original record visible. The individual making the correction must sign or initial and date
the correction.

The chain-of-custody form, which is completed in triplicate, is distributed as follows: the
original is kept by the laboratory in a three-ring binder, the yellow copy is attached to the
“sample analysis request form” and returned to the client upon completion of the analytical
work, and the pink copy is given to the sampler upon relinquishing custody of the samples.

When the samples have been properly accepted and logged into the LIMS, the sample receipt
custodian delivers the samples and any chain-of-custody forms to the laboratory. Information
concerning the identification and transfer of civil or criminal chain-of-custody samples is
recorded in a bound log book, and the samples are placed in a designated, secure storage
area. While access to general laboratory areas is restricted to authorized personnel, the civil
or criminal chain-of-custody samples are further protected in a secure location with access
restricted to a smaller number of authorized personnel. '

Additional information entered into the chain-of-custody logbook includes chain-of-custody
record number, site or I.D. number, matrix, sample collector, all types of bottles received,
and whether the samples are involved in a civil or criminal investigation.

For the anal&sis of samples associated with criminal investigations, only designated analysts
receive the samples, thereby limiting the number of people handling the samples.

The analysts are responsible for the care and custody of the samples once they are in their
possession. Analysts should be prepared to testify that the samples were in their possession
and view, or locked in a secure area, from the time they received the samples until they
returned the samples to be placed in the appropriate secured storage area. Aliquots of the
original samples undergoing analysis remain within the secured areas of the laboratory at all
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times.

Upon completion of the analytical work, the samples are returned to the secured storage area.
The date and time of the return are recorded in the chain-of-custody log along with the
initials of the analyst. In the event that the entire sample was used for the analysis, the empty
sample container is returned to the secured storage area and the date and time of the return
are recorded with the initials of the analyst.

Once all analyses are completed, the original sample containers are stored in the secured
storage area until the disposal of the samples has been approved by the client. The laboratory
provides the client with a list of chain-of-custody samples which are ready for disposal on a
quarterly basis. Upon client approval, the laboratory properly discards the samples. The dates
of disposal of such samples are recorded in the chain-of-custody log book.

. Data Records for Custody Samples

Upon the completion of the analytical work and computation of the data, a report is
generated. The analytical results are reviewed by appropriate laboratory staff. Once the data
have been reviewed and approved for release to the client, the data packages are prepared.
Data generated from the analysis of any sample collected by the client shall not be released to
any outside interested party unless the client has provided the laboratory with prior written
approval.

The data package is sent to the client’s designated staff person for review. The data package
includes: the original “sample analysis request form”; final results recorded on the form or
supplied on attachments; the yellow copy of the chain-of-custody form; and any
corresponding quality control data requested by the client. The laboratory maintains complete
copies of all laboratory records.

. Sample Custodians

A member of the Environmental Laboratory Management Team is designated as the custody
coordinator. The custody coordinator maintains a list of sample custodians and ensures
proper training and appropriate access to custody areas. The following positions are
designated sample custodians for the laboratory: sample receiving personnel, quality
assurance officer, and unit supervisors or their designees.

. Additional Instruction

Additional guidelines for sample collection, storage and delivery for civil or criminal chain-
of-custody samples are available on the department’s intranet site
http://fyi.health.state.mn.us/phl/environmental/handbook/intranet/custodyprocedures.pdf
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G. Sample Tracking

All samples that are analyzed in the laboratory follow a standardized tracking process. A
“sample analysis request form” accompanies each sample when it arrives at the laboratory.
The collector enters information about the sample on this form. A one-page set of
instructions about completing the “sample analysis request forms” is provided to the
collectors in the “MDH Environmental Laboratory Handbook”. The handbook also covers
information about ordering bottles, scheduling samples with the lab, delivering samples, and
special custody guidelines. The handbook is posted at both the internal website:
http.//fyi.health.state.mn.us/phl/environmental/index.html and the external website:
http://www.health.state.mn.us/divs/phl/environmental/handbook/internet/envhandbook.html

Information on all samples is entered into the laboratory’s computer data base. First, the
sample receiving staff records a unique laboratory sample number, which is then associated
with all the analyses that are requested on the sample. The sample receiving staff also enters
a project code ID and the received date. Labels which indicate which analyses are to be
performed on each of the sample containers are then printed and put on the bottles. Secondly,
the sample receiving staff enters information about the site, location, and the date and time of
collection.

Samples are delivered from the sample receiving area to the Inorganic Chemistry Unit or the
Organic Chemistry Unit to perform tests. All samples are stored separately from standards
and reagents to prevent cross-contamination and are returned to the appropriate storage area
after sufficient sample has been obtained for analysis. Sample fractions, extracts, and other
items created during sample preparation are stored in accordance with the requirements of
the analytical procedure.

Analysts use queries to generate work lists for analyses as needed. The printed sample
numbers from the labels are used to identify their sub samples. A variety of queries to track
progress and to generate workload summaries are used by the analysts, supervisors and
management team.

H. Subcontracting of Analytical Services

When the laboratory is requested to analyze samples for tests it is not able to perform (either
because the technology is not available or the capacity is not sufficient), the samples may be
subcontracted to another laboratory. Subcontracting processes depend on the dollar amount
of the work to be performed. If the project is >$25,000 and is performed over an extended
period of time, then the laboratory must issue a formal Request for Proposals through the
Minnesota Department of Administration and receive bids from other laboratories interested
in performing the work.
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For projects <$25, 000, the laboratory may choose from a qualified list of laboratories
capable of performing the tests. For Safe Drinking Water Act compliance, a laboratory is
chosen based on its certification status and approval through the state. For tests not certified
by the state, the laboratory may choose a subcontractor that is certified through another
agency appropriate to the testing requested. For example, the laboratory considers
certification by the American Industrial Hygiene Association (AIHA) for analysis of metals
in air samples.

The Operations Unit supervisor acts as the project manager and provides oversight to ensure
that clients’ needs are met. All subcontracted data are entered into the LIMS, and the
subcontracted data report generated by the subcontracting laboratory is attached to the MDH
final laboratory report.

I. Sample Storage

Samples are stored in walk-in coolers, refrigerators, shelving areas or temporarily on carts in
the laboratory analytical areas. Storage conditions comply with the preservation and holding
time requirements specified in regulation or method. More information on monitoring storage
conditions is in Section 11.0 of this manual.

J.  Sample Disposal

For routine (non-custody) samples, analysts in the Inorganic Chemistry Unit and the Organic
Chemistry Unit monitor the received dates printed on the sample bottle labels. Personnel
authorized by the unit supervisor dispose of most samples between 30 and 60 days after
receipt. Water microbiology samples are discarded on the day of analysis. Personnel in the
Sample Receiving Unit dispose of samples when final reports have been issued and storage
space is needed for incoming samples.

The laboratory staff queries the LIMS for samples to be disposed. Custody samples are
retained for at least 90 days after the report issue date or a date specified by the client during
the project set-up. For custody samples, the Operations Unit will notify the client prior to
disposal. The laboratory staff scans the sample barcode to record which sample containers
the staff included in the disposal batch. The LIMS records the disposal and the date of the
disposal for each scanned container.

All aqueous samples that are non-hazardous are neutralized (if needed) and enter the
laboratory’s general waste stream. The building contains a neutralization flow-through
system in the basement area to filter and neutralize laboratory waste prior to entering the City
of St. Paul sewer. The neutralization tanks are monitored at least annually for volatile and
semivolatile organics, radiation, metals (including mercury), and pH. The laboratory
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monitors the tank contents to determine point-source pollution and to take corrective action
to avoid disposing of waste above regulatory limits. All soil/sludge samples that are non-
hazardous are discarded as trash. Any hazardous samples are disposed according to the
guidelines in the PHLD Chemical Hygiene Plan and the PHLD Hazardous Waste Manual.
Both of these documents are accessible on the safety page of the PHLD website
http://fyi.health.state.mn.us/phl/safety/index.html.

K. Records Retention

Paper copies of raw data, sample receipt documentation, quality assurance documents, and
final reports are maintained at the laboratory for a minimum of one year and then stored at a
records storage facility for a total of ten years from the date of creation. The lead/copper data
germane to the Safe Drinking Water Act are retained for a total of twelve years from the date
of creation. OSHA reports are kept as required by its program. Civil or criminal chain-of-
custody documentation is retained at the laboratory for twelve years from the date of
creation. Electronic copies of laboratory reports are maintained at the agency. Electronic
records are backed up nightly by the information technology staff of MDH or the Office of
Enterprise Technology, the statewide IT personnel, as appropriate.

SECTION 9.0: DATA QUALITY OBJECTIVES

Monthly, the laboratory management team (including the Quality Assurance Officer) meets
with clients in the MDH Environmental Health Division and the Minnesota Pollution Control
Agency to ensure compliance with the particular data quality objectives pertinent to the
projects. Report limits for each field of testing are in the Environmental Laboratory
Handbook (http:/fyi.health.state.mn.us/phl/environmental/index.html). At the request of
clients, report limits may be modified to meet data quality objectives of specific projects.

The laboratory works closely with its clients to develop Quality Assurance Project Plans
(QAPPs) for specific studies. These QAPPs define the general problems that are being
addressed as well as outlining the boundaries of the investigations, including the quality
assurance activities conducted by the laboratory to ensure that the needs of the study are met.

SECTION 10.0: ANALYTICAL PROCEDURES

The laboratory analyzes samples from a wide range of matrices: drinking water, ground
water, surface water, air, soils, sediments, tissue, and wastes. The Laboratory’s internal
Standard Operating Procedures (SOPs) are based on reference methods developed or
approved by various state and federal agencies. The analytical procedures and reference
methods used by the Environmental Laboratory Section for various state and federal
programs are listed in the Environmental Laboratory Handbook. The handbook does not list
sensitive information, such as the procedures and methods for chemical terrorism response.
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The handbook is posted at both the internal website: .
http://fyi.health.state.mn.us/phl/environmental/index.html and the external website:
http://www.health.state.mn.us/divs/phl/environmental/handbook/internet/envhandbook.html

© The actual analytical procedures used by the laboratory are described in its Standard

Operating Procedures (SOPs). Copies of the analytical procedures are on file in the
laboratory’s Quality Assurance Office and in the pertinent units of the laboratory. The
internal website http://fyi.health.state.mn.us/phl/environmental/index.html is used for
controlled copy distribution to all staff. The reference methods are on file with the
laboratory’s Quality Assurance Officer.

SECTION 11.0: EQUIPMENT AND SUPPLIES

A.

Maintenance

A current equipment inventory is maintained; the inventory is updated as needed and
includes itemization of spare parts stored at the laboratory. Except where available online,
the laboratory ensures that copies of instrument manuals are accessible to the analyst either
by storing near the instrument or on a bookshelf in the laboratory area.

Before being placed into service, laboratory equipment is calibrated or checked to establish
that it meets the required specifications to produce quality data.

Laboratory equipment is maintained according to the manufacturer’s specifications and in
such a way that the quality control requirements of the laboratory are met for all analyses
performed. The laboratory maintains a record in the LIMS of all regularly scheduled
preventive maintenance for the equipment. In general, the laboratory maintains a preventive
maintenance contract with Specialty Underwriters for major analytical equipment (e.g. the
mass spectrometry instruments, the ion chromatography, the alpha-beta radiation chemistry
instruments, and others). The contract is managed by the State of Minnesota Department of
Administration and reviewed internally by the individual testing unit supervisor. Other
instrumentation is maintained and repaired by the unit supervisor or experienced analyst.
Appendix 7, pp. 49-50, contains examples of equipment maintenance logs to show
representative items recorded in the LIMS.

Monitoring Conditions

Where required or needed for internal quality control, temperatures for walk-in coolers,
refrigerators, ovens and water baths are electronically monitored and logged using an
Isensix™ system. The system operates through a series of remote radio-controlled sensors
with uniquely identified thermocouples at each monitoring location. Acceptance ranges for
each monitored area are programmed into the system to activate various alarm categories
ranging from an audible alarm to a phoned alert message sent to an individual or group of
individuals responsible for monitoring the storage or analytical conditions. When alarms are
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silenced (either locally or remotely), the system requires documentation of the user
identification and a comment. This information is stored in the Isensix™ database along with
the system’s automatic log of the resulting action. Pre-programmed actions are in place to
allow the system to auto-correct when warming or cooling is required. Data can be retrieved
from the database either in tabular or graphic form. Thermocouples are calibrated on-site by
an Isensix, Inc. technician once a year.

In instances where monitoring or control is specified in a test method or by regulation, the
laboratory shall meet and document adherence to those monitoring requirements.

C. Procurement of Supplies
Procedures for the procurement of chemicals and supplies and information on safety and
proper handling of chemicals are documented in the Public Health Laboratory Division
(PHLD) "Chemical Hygiene Plan" as posted on the division’s intranet site
http://fyi.health.state.mn.us/phl/safety/chemhygieneplan.pdf.

For high-turnover, consumable, laboratory supplies, the purchasing system automatically re-
stocks the item at a pre-set interval or to maintain stock levels. For specialty items, such as
gas chromatography columns, the unit supervisors or their designees submit requests to
purchasing personnel as needed. Each unit monitors its own stock of supplies and orders
more when needed. Shared gases which are piped through the laboratory from the loading
dock area have re-stocking procedures pre-arranged with the vendor. The laboratory has the
ability to request emergency purchases which can be delivered overnight.

Specialty gases are categorized as bulk gases (piped from the loading dock area through the
building), manifold gases (piped from the gas-manifold storerooms through the building),
and point-of-use gases. Argon and nitrogen are supplied as bulk gases. The argon tanks are
assembled into a primary and a backup bank of tanks. When the primary tanks are emptied,
the manifold automatically switches to the backup tanks. New argon tanks are delivered
every two weeks or as needed. The liquid nitrogen supply is monitored remotely by the
vendor. When the tank level falls below a pre-set mark, the vendor is automatically notified
via phone that re-stocking is needed.

The gas-manifold room has both a primary and a backup bank of helium gas cylinders. When
the primary tanks are emptied, the manifold automatically switches to the backup tanks, and
a light indicates that the backup tanks are in use. The laboratory routinely monitors the gas
usage rate and takes corrective action if any possible “overuse” could be attributed to a leak
in the system. The normal turnover rate is 1-1 % weeks per bank. ‘

For selected specialty gases, the cylinders are kept at the instruments and monitored regularly
by the analysts. For radiation chemistry, the liquid nitrogen used in the gamma instruments is
monitored by the analysts and refilled weekly.
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SECTION 12.0: CALIBRATION

A. Analytical Balances
Laboratory staff members maintain the analytical balances. Staff checks the calibration daily
by analyzing weights that are near the approximate weight of material that will be
determined. An external vendor calibrates the analytical balances annually to NIST-traceable
standards. The Quality Assurance Officer is responsible for contracting a qualified vendor to
calibrate the analytical balances to specified ranges determined by individual manufacturers.
The QA Officer also is responsible for tracking, verifying calibration results, and maintaining
accurate records of calibration data sheets.

B. Weight Sets
The weight sets for each analytical unit are calibrated every five years by an external vendor.
The vendor is responsible for calibrating the weight sets and supplying MDH with a
Certificate of Calibration. The Quality Assurance Officer is responsible for tracking, sending
out, verifying weights are returned within acceptable limits, and maintaining accurate records
of Certification of Calibration certificates for each weight.

C. Mechanical Pipettes
The mechanical pipettes are calibrated semi-annually by an external vendor to ensure
accurate and precise delivery of measured volumes of standards. The Quality Assurance
Officer is responsible for contracting a qualified vendor to calibrate pipettes to specified
ranges determined by individual manufacturers. The QA Officer also is responsible for
tracking, verifying calibration results, and maintaining accurate records of determined
calibrations.

D. Analytical Instruments
Calibration procedures for analytical instruments are specified in the laboratory’s standard
operating procedures. At a minimum, the calibration procedures meet the requirements of the
approved method.

SECTION 13.0: QUALITY CONTROL

A. QC in the QA Manual and in SOPs
The QC policies and procedures listed herein are standardized for use in this laboratory.
Employees in this laboratory recognize that, in some cases, a particular USEPA-approved
method and, in turn, a particular Standard Operating Procedure (SOP) may describe different
QC policies and procedures. In those situations, the QC policies and procedures in the SOP
supersede those in this Quality Assurance Manual.

B. Detection Level
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The policy and procedure for conducting a Detection Level Study are described in Appendix
8, pp. 51-52. The worksheet for determining the Method Detection Limit (MDL) for analyses
involving single analytes is provided in Appendix 9, p. 53. Instructions for completing this
worksheet are provided in Appendix 9, pp. 54-56.

C. Initial Demonstration of Capability
The policy and procedure for conducting an Initial Demonstration of Capability Study are
described in Appendix 10, pp. 57-58.

D. Report Level Verification
The policy and procedure for conducting a Report Level Verification are described in
Appendix 11, pp. 59-60.

E. Other QC Checks
The analytical Standard Operating Procedures (SOPs) for each field of testing list the quality
control procedures that are required for laboratory staff. At a minimum, the SOPs include the
following:

For chemistry and radiochemistry, the quality control included or referenced:
instrument performance check standards;

frequency and acceptability of method detection limit (MDL) calculations;
frequency and acceptability of demonstration of low-level capability;
calibration, internal and surrogate standards;

laboratory reagent blank, field reagent blank and trip blank;

field and laboratory matrix replicates;

quality control and proficiency testing samples;

laboratory control sample and matrix spike replicates;

initial demonstration of method capability;

use of control charts;

qualitative identification/confirmation of contaminants.

VVVVVVVVVVY

For microbiology the quality control included or referenced:
positive and negative culture controls;
» confirmation/verification of presumptive total-coliform-positive samples;
» sterility controls; |
» proficiency testing and quality control samples.

SECTION 14.0: DATA REDUCTION, VERIFICATION, VALIDATION, AND
REPORTING

The laboratory performs data reduction and validation in accordance with the requirements in
the approved methods and as cited in the Code of Feder