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FOREWORD

Work Plan versus QAPP:

This Sampling and Analysis Work Plan is an extension of the existing Watershed Assessment and Planning
Branch, October 2004 “Quality Assurance Project Plan (QAPP) for Indiana Surface Water Quality
Monitoring and Total Maximum Daily (TMDL) Program” and serves as a link to the existing QAPP as well
as an independent QAPP of the project. As per the U.S. EPA QAPP guidance, this Work Plan establishes
criteria and specifications pertaining to a specific water quality monitoring project that are usually described
in the following four groups (phases) or sections as QAPP elements:

Phase A. Project Management/Planning
The plan documents project history and objectives, and establishes Data Quality Objectives (DQOS).

Phase B. Measurement/Data Acquisition
The plan describes sampling procedures, analytical methods, sample and data acquisition requirements,
and the quality control measures specific to the project.

Phase C. Assessment/Oversight
The plan identifies the key elements of external and internal checks, audits, peer reviews, Data Quality
Assessments (DQASs), and the preparation of QA/QC Review Reports to management.

Phase D. Data Validation and Usability
The plan describes data handling and associated QA/QC activities including QA/QC Review Reports.
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LIST OF ACRONYMS

ADDA: 4E,6E-3-amino-9-methoxy-2,6,8-trimethyl-10-phenyldeca-4,6-dienoic acid
AIMS: Assessment Information Management System
AB: Assessment Branch

CEES: Center for Earth and Environmental Science
CFR: Code of Federal Regulations

CLP: Contract Laboratory Program

CRQL: Contract Required Quantification Limit

CWA: Clean Water Act

DO: Dissolved Oxygen

DQA: Data Quality Assessment

ELISA: Enzyme Linked Immunosorbant Assay

EPA: Environmental Protection Agency

GPS: Global Positioning System

HUC: Hydrologic Unit Code

IAC: Indiana Administrative Code

IC: Indiana Code

IDEM: Indiana Department of Environmental Management
IUPUI: Indiana University Purdue University at Indianapolis
MDL: Method Detection Limit

mg/L Milligram gram per liter

pmho/cm Micromho per centimeter

ml Milliliter

NHD: National Hydrography Dataset

NTU: Nephelometric Turbidity Unit(s)

owaQ: Office of Water Quality

QA: Quality Assurance

QAC: Quiality Assurance Coordinator

QAM: Quality Assurance Manager

QAOQ: Quality Assurance Officer

QA/QC: Quality Assurance/Quality Control

QC: Quality Control

QAPP: Quality Assurance Project Plan

RL: Reporting Limit

RPD: Relative Percent Difference

SM: Standard Methods

SOP: Standard Operating Procedures

SS: Stainless Steel

SuU: Standard Units

pg/l: Micrograms per liter

u.s. United States

USEPA: United States Environmental Protection Agency
WAPB: Watershed Assessment and Planning Branch
WHO: World Health Organization
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Cyanobacteria and Cyanotoxin Program Objective

The Indiana Department of Environmental Management’s (IDEM) Office of Water Quality (OWQ) is
responsible for sampling and assessing Indiana’s surface water pursuant to the Clean Water Act (CWA)
Section 305(b). IDEM has developed a surveillance program for lakes to warn the public when cyanobacteria
and cyanotoxins are present in large enough quantities to render recreation unsafe.

l. Project Management/Planning
(QAPP Elements A4, A5, A6, A7, A8)

Project/Task Organization and Schedule: (QAPP Element A4)

The IDEM Watershed Assessment and Planning Branch (WAPB) staff will sample for cyanobacteria and assess
for high cell counts and concentrations of the cyanotoxins microcystins, cylindrospermopsin and anatoxin-a
during the summer recreational season (May through August) at designated swimming beaches managed by
the Indiana Department of Natural Resources (DNR). Samples may be collected outside of this timeframe at
the request of DNR. Water samples will be collected for the following nutrient parameters: ammonia nitrogen,
nitrate/nitrite, total Kjeldahl nitrogen, and total phosphorous.The following reservoirs/lakes will be sampled:
Worster Lake at Potato Creek State Park, Sand Lake at Chain O’Lakes State Park, Lake James at Pokagon
State Park, Salamonie Reservoir (Lost Bridge West State Recreation Area), Mississinewa Reservoir (Miami
State Recreation Area), Cecil M. Harden Lake (Raccoon State Recreation Area), Monroe Lake (Paynetown
and Fairfax State Recreation Areas), Hardy Lake at Hardy Lake State Recreation Area, Whitewater Lake at
Whitewater Memorial State Park, Deam Lake at Deam Lake State Recreation Area, Starve-Hollow Lake at
Starve-Hollow State Recreation Area, Brookville Reservoir (Mounds and Quakertown State Recreation Areas)
and Kunkel Lake at Ouabache State Park. These sites will be sampled monthly unless cyanobacteria cell counts
exceed 100,000 cells/ml, at which point sampling will occur biweekly. Additionally, the Dog Park Lake at Fort
Harrison State Park will be sampled only for cyanobacteria identification and enumeration and cyanotoxin
analysis. Additional sites may be added depending on time and staffing constraints.

Background and Project/Task Description: (QAPP Elements A5, A6)

The presence of sufficient numbers of cyanobacteria in surface waters serves as an indicator that cyanotoxins
may be produced. Exposure to high levels of cyanobacterial cells and cyanotoxins may lead to various illnesses
in humans and animals when exposed through contact with or ingestion of surface water. Indiana has not
established cyanobacteria or cyanotoxin water quality criteria or standards for full body contact recreational
uses to protect human health, however, the World Health Organization (WHO) guidelines are commonly used
for this purpose and the United States Environmental Protection Agency (USEPA) has recently come out with
recreation guidelines. Indiana will use a combination of WHO and EPA recommended values as described in
Section 5.

The ELISA microcystins, cylindrospermopsin and anatoxin-a analysis will be performed using an Abraxis™
ADDA ELISA Immunoassay Test Kit. The ELISA analysis will be performed in the IDEM WAPB laboratory. In
addition to cyanobacteria sampling, field parameters of pH, DO, DO saturation, temperature, turbidity and
specific conductivity will be recorded. Water samples will be collected for ammonia nitrogen, nitrate/nitrite, total
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Kjeldahl nitrogen and total phosphorous. Samples will be analyzed for dissolved reactive phosphorous at such
time as the laboratory has the capability to do so. Atmospheric observations and lake/beach conditions will be
recorded during each sampling event. Only cyanobacteria and cyanotoxin samples will be collected at the Dog
Lake. Results will be entered into the WAPB AIMS database and posted on www.algae.IN.gov .

Data Quality Objectives (DQOs): (QAPP Element A7)

The Data Quality Objective (DQO) process (USEPA 2000) is a planning tool for data collection activities. It
provides a basis for balancing decision uncertainty with available resources. The DQO process is required for
all significant data collection efforts for a project. It is a seven step systematic planning process used to clarify
study objectives, define the appropriate types of data, and establish decision criteria on which to base the final
use of the data. The DQO for this project is identified in the following seven steps.

1. State the Problem

The waters in the previously identified recreational lakes have either a documented history of, or the potential
to support cyanobacteria blooms which may present a human and animal health hazard.

2. ldentify the Goals and Decisions of the Study

This project will provide information regarding the nature and extent of cyanobacteria populations in the selected
swimming areas, and will measure microcystins, cylindrospermopsin and anatoxin-a concentrations. By routine
sampling for cyanobacteria in these lakes, IDEM can determine if the conditions in the water pose an
unreasonable risk to swimmers and dogs, and can take steps to adequately warn the public of those risks.

3. Identify Information Inputs

Composite water samples will be collected at each swimming beach water sampling location for cyanobacteria
identification and enumeration, and cyanotoxin levels. Field parameters (pH, Dissolved Oxygen (DO), DO
saturation, temperature, turbidity, and specific conductance) will be measured at each site during each sampling
event. Water samples will be collected for ammonia nitrogen, nitrate/nitrite, total Kjeldahl nitrogen and total
phosphorous. Only cyanobacteria and cyanotoxin samples will be collected at the Dog Park Lake. Visual field
observations will include weather conditions and lake/beach conditions. All samples collected will be identified
and enumerated. Samples will be analyzed for the cyanotoxins microcystins, cylindrospermopsin and anatoxin-
a using the Abraxis™ ADDA ELISA ,ELISA, and RBA Immunoassay Test Kits respectively.

4. Define the Boundaries of the Study Area

The study areas consist of the designated swimming beaches at Worster Lake at Potato Creek State Park,
Sand Lake at Chain O’Lakes State Park, Lake James at Pokagon State Park, Salamonie Reservoir (Lost Bridge
West State Recreation Area), Mississinewa Reservoir (Miami State Recreation Area), Cecil M. Harden Lake
(Raccoon State Recreation Area), Monroe Lake (Paynetown and Fairfax State Recreation Areas), Hardy Lake
at Hardy Lake State Recreation Area, Whitewater Lake at Whitewater Memorial State Park, Deam Lake at
Deam Lake State Recreation Area, Starve-Hollow Lake at Starve-Hollow State Recreation Area, Brookville
Reservoir (Mounds and Quakertown State Recreation Areas), Kunkel Lake at Ouabache State Park and the
Dog Park Lake at Fort Harrison State Park.

2


http://www.algae.in.gov/

2017 Cyanobacteria and Cyanotoxin Monitoring Workplan for Selected Lakes in Indiana
B-032-OWQ-WAP-TGM-17-W-R0

5. Develop a Decision Rule

Cyanobacteria will be compared to the WHO and EPA guidelines. WHO guidelines recommend using an
action level of 100,000 cells/ml of cyanobacteria to post recreational advisory signs. New EPA guidelines for
microcystins recommend posting recreational advisories at 4 pug/l and DNR will issue an additional advisory at
4ug/l. Swimming will be prohibited at 20 pg/l, consistent with WHO guidelines. DNR will use the EPA
recommended cylindrospermopsin level of 8 pg/l. As EPA and WHO have not set levels for anatoxin-a, an
anatoxin-a level of 80 pg/l will be used as an additional advisory threshold, based on the State of Ohio’s
recommended thresholds. For cyanotoxin exposure for dogs, the California Environmental Protection
Agency’s Office of Environmental Health Hazard Assessment has developed action levels for microcystin,
anatoxin-a and cylindrospermopsin. A warning to dog owners will occur whenever any cyanotoxins are
detected and dogs will be prohibited from swimming at the values of 0.8 ug/l microcystin, any anatoxin-a and
1.0 pg/l of cylindrospermopsin. (Email correspondence with Regina Linville, PhD, Toxicologist Office of
Environmental Health Hazard Assessment, California Environmental Protection Agency.)

Table 1. Decision Levels

Action Thresholds for Cyanobacteria and Associated Toxins
WHO Level IN DNR Limits
Swimming Swimming
/exposure Advisory /exposure
Constituent of Concern Advisory levels |prohibitions |levels prohibitions
100,000 cells/ml =
Cyanobacteria Recreational
advisory warning
Humans
Cylindrosermopsin 20 ug/I 8 ug/l *
Microcystin 4 ug/l 4 ug/l
Anatoxin-a 80 ug/l **
Dogs *kk
Cylindrosermopsin 1.0 ug/l
Microcystin 0.8 ug/l
Anatoxin-a 0.8 ug/Il

ug/l = Microgram (1/1,000,000 gram) per liter
* US EPA Recommended level

** Based on Ohio EPA recommendations
*** Based on the California EPA Standard

6. Specify Tolerable Limits on Decision Error and Performance or Acceptance
Criteria

Good quality data are essential for minimizing decision error. By minimizing both sampling design error and
laboratory error more confidence can be placed in the cell counts and cyanotoxin levels reported to the public
through this program. Program-specific controls will be used to minimize the introduction of errors. Controls
for field sampling include the collection of field duplicates and blanks. Laboratory controls include thorough

3
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verification of species identifications and cyanotoxin analyses. Photographs of cyanobacterial identification
slides will be taken and stored on file.

7. Optimize the Design for Obtaining Data

Each beach swimming area will have composite samples taken in order to better represent the cyanobacteria
populations in the swimming area. Staff will wade in to about waist high, will stand for a minute to let the
water/sediment settle and take the sample using the integrated water column sampler. Samples will be
collected in the morning and early afternoon when the cyanobacteria are believed to be the most prevalent.
Sampling at the Ft. Harrison Dog Park Lake will be modified to reflect the characteristics of that lake.

Training and Staffing Requirements: (QAPP Element A8)

The Watershed Assessment and Planning Branch (WAPB) staff has written Standard Operating Procedures
(SOPs) and staff is trained by experienced peers on how to collect surface water samples, operate field and
lab equipment and perform required QA/QC procedures. Staff training and SOP techniques are based on
proven EPA sampling methods and recommendations for containers, preservation techniques, and holding
times as cited in the CFR (Code of Federal Regulations, 1999). IDEM staff and summer interns are provided
review and initial field instruction sessions by senior staff before the actual sampling begins.

Selected staff from the WAPB has received training in algal identification and enumeration from the staff at
CEES and PhycoTech in St. Joseph, Michigan. A representative from Abraxis™ has trained selected WAPB
staff on the use of the Abraxis™ ELISA System. Staff trained in cyanobacteria identification and enumeration
and the use of the Abraxis™ ELISA System will be performing those tasks at the IDEM WAPB lab.

Two staff will be assigned to each field sampling run, however one staff can sample if necessary. There also
will be a review for all participants on how to collect surface water samples, operate field and lab equipment,
and perform QA/QC Procedures.

Data handling and report development will be shared by staff of the Targeted Monitoring, Technical and
Logistical Services and Watershed Planning and Restoration Sections. Input of field observations and field
data into the Assessment Information Management System (AIMS) database will be conducted by staff of the
Targeted Monitoring Section. Likewise, QA/QC of all field data entry will be handled by the Targeted Monitoring
Section staff. Chemists from the Technical and Logistical Services Section will validate the data through QA/QC
procedures as cited in Section IV of this workplan.
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Il. MEASUREMENT/DATA ACQUISITION

Sampling Process Design/ Methods, Sample Handling and Custody

(QAPP Elements B1, B2, B3, B4, B5, B6, B7)
Sampling Sites/Sampling Design: (QAPP Element B1)

The initial sample site locations were selected by the Targeted Monitoring Section Chief based on the availability
of a public swimming beach at a state or federal managed recreation area. Table 1 lists the selected sampling
sites, plus lake names, AIMS Number, County Name, 8-Digit HUC, Quad Map, the latitudes and longitudes of
each sampling site. Figures 1 through 14 depict all sampling sites for each lake. The site numbers in Table 1
and the site maps in the Figures are used as quick reference points corresponding to the actual sampling site
locations of L-Site numbers in AIMS and will be referred to by the Site ID number rather than the AIMS number.
Final coordinates for each site were determined using a Trimble Juno™ Series GPS (Global Positioning

System) with an accuracy of 1-3 meters during the pre-survey phase of this project.

Table 2. Sampling Sites

Site AIMS . )
" Lake Name Numbers County HUC Latitude Longitude
1 Whitewater | GMW-07-0001 Union 50800030712 | 39° 36’ 54.9” | -84°57' 58.1"
2 Hardy WEM-06-0001 Scott 51202070604 | 38°46'55.2" | -85°41 53.8"
3 | CecllMHarden | \\\, 150002 | Parke | 51201081208 | 39°43 12.1” | -87°04 22.5”

Raccoon
4 Monroe WEL-07-0001 | Monroe | 51202080702 | 39° 04’ 49.1” | -86°25 51.1”
Paynetown ) )
5 '\égl"r‘frgf WEL-07-0003 | Monroe | 51202080703 | 39° 01’ 02.0" | -86°28 53.9"
6 M'Sls\;ﬁgﬁf""a WMI-06-0001 | Wabash | 51201030605 | 40° 42’ 09.2” | -85°56' 08.0"
7 Worster UMK-01-0005 | StJoseph | 71200010104 | 41°33 03.2” | -86°01 41.8’
8 Salamonie WSA-04-0001 | Huntington | 51201020405 | 40° 46’ 46.9” | -85°38’ 14.8"
Lost Bridge W
9 Sand LMJ-16-0024 Noble | 40500011601 | 41°19'50.0” | -85°23' 00.9"
10 Lake James | LMJ-08-0033 | Steuben | 40500010803 | 41°42'355" | -85°02 10.7”
11 Lakel r‘]]r?mes LMJ-08-0033 | Steuben | 40500010803 | 41°42 09.3° | -85°02’ 10.6”
12 Brookville | <\ nv.07-0005 | Union | 50800030715 | 39° 35 10.9” | -84° 59 41.5"
Quakertown
13 B,\';I%%kn"é';e GMW-07-0004 | Franklin | 50800030717 | 39°29'53.2" | -84°59' 12.6”
14 Deam Lake | OSK-07-0001 Clark 51401010702 | 38° 27 58.5" | -85°51 40.8"
15 Sta”’L‘Z'k"eO"OW WEM-09-0007 | Jackson | 51202070905 | 38° 48 50.4” | -86° 04’ 50.3”
16 Kunkel Lake | WUW-06-0005 | \vois | 51201010604 | 39°52 41.2” | -86° 01 03.9"
17 Fort Harrison - | WWU-09-0006 |\ -0 | 51202010004 | 40° 43 12.47 | -85° 06’ 21.0°
Dog Park Lake




Figure 1. Site Map of Worster Lake
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Figure 2. Salamonie Lake Site Map
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Figure 3. Mississinewa Lake Site Map
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Figure 4. Brookville Reservoir Site Map
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Figure 5. Whitewater Lake Site Map
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Figure 6. Sand Lake Site Map
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Figure 7: Lake James Site Map
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Figure 8: Raccoon Lake (Cecil M. Hardin) Site Map
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Figure 9: Monroe Reservoir Site Map
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Figure 10: Hardy Lake Site Map
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Figure 11: Deam Lake Site Map
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Figure 12: Starve-Hollow Lake Site Map
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Figure 13: Kunkel Lake Site Map
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Figure 14: Dog Park Lake Site Map
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Sampling Methods and Sample Handling: (QAPP Elements B2, B3)

Collecting Surface Water Samples for Cyanobacteria and Cyanotoxin Analysis
See Appendix A.

QA/QC Samples

For quality control, field blanks, equipment blanks and duplicates samples will be collected as generated
by AIMS. One field blank will be collected per sampling trip from a carboy with deionized water. Field
duplicates will be generated by filling two sample bottles from the churn. For each sampling event a Chain-
of-Custody Form is filled for quality assurance/quality control (QA/QC) and accompanies the sample bottles
to the IDEM lab and the CEES lab. More details about sampling procedures are described in the “Water
Quality Surveys Section Field Procedure Manual”, IDEM 2002.

The field parameters will be measured directly from the lake water using either a Hydrolab Quanta or YSI
data sonde. An optional method would be to use lake water collected in a separate stainless steel bucket

from the last sampling area at each beach. Notations on the field sheet will be made if the latter method is
used.

Analytical Methods: (QAPP Element B4)

Laboratory Procedure for Cyanobacteria Identification and Enumeration

See Appendix B.

Laboratory Procedure for Microcystins, Cylindrospermopsin and Anatoxin-a
Analysis
See Appendix C

Field Parameter Measurements:
The field measurements will be measured for DO, temperature, pH, conductivity, and turbidity each time a
water sample is collected. The field parameters to be measured at each sampling site and their respective

test methods and quantification limits are identified below in Table 2.

In addition to sampling, during each sampling run, field observations from each site are documented on
Field Sheets.

Table 3: Field Parameters Test Methods

Parameter Method * Limits of Quantitation Units
Dissolved Oxygen ASTM D888-09(C) 0.03 mg/L
(D.O.)
D.O. Saturation ASTM D888-09(C) 0.01 %
Turbidity SM 21308 Mod 0.30 NTU
Specific SM 2510B 3.00 umho/cm

20



2017 Cyanobacteria and Cyanotoxin Monitoring Workplan for Selected Lakes in Indiana
B-032-OWQ-WAP-TGM-17-W-R0O

Conductance
Temperature SM 2550B(2) 0.1 Celsius
pH EPA 150.2 +/- 0.01 SU

* Clesceri et al., 2012.

Nutrient Parameters Measurements:

Nutrient measurement analysis is performed at the TestAmerica-Chicago Lab, 2417 Bond Street, University
Park, IL 60484 in accordance with pre-approved test methods and allotted time frames. A chain-of-custody
form accompanies each sample set through the analytical process. The nutrient parameters and their
respective test methods and quantification limits are identified below in Table 3.

Table 4 Nutrient Parameters Test Methods

Parameter Method Limits of Units Preservative Holding
Quantification Times

Ammonia Nitrogen SM4500NH3-G 0.1 mg/L H2S04 <pH 2 28 days
Total Phosphorus SM4500P-E 0.03 mg/L H2S04 <pH 2 28 days
Nitrate/Nitrite SM4500NO3-F 0.5 mg/L H2S04 <pH 2 28 days
TKN SM4500N(Org) 0.3 mg/L | H2SOs<pH 2 28 days

Quality Control and Custody Requirements: (QAPP Element B5)

Analytical results from the Abraxis™ ELISA include quality control checks from which precision, accuracy
and completeness can be determined for each batch of samples. Raw data are archived by analytical
batch for easy retrieval and review. Chain-of-Custody procedures will be followed including day and time
of sample collection, time of sample set-up for microcystins analysis and the identification process, time of
reading the results, and time and method of disposal. Any method deviations will be thoroughly
documented in the raw data bench sheets and records. All QA/QC samples will be tested according to the
following guidelines:

Field Duplicate: Field Duplicates will be collected at a frequency of 1 per batch or at least 1 for
every 20 samples collected (= 5%).

Field Blank: Field Blanks will be collected at a frequency of 1 per batch or at least 1 for every
20 samples collected (= 5%).

Laboratory Blank: Laboratory Blanks (sterile laboratory water blanks) will be tested at a frequency of
1 per day or every time the laboratory is in use.

Nutrient Data

Sample bottles and preservatives certified for purity will be used. Sample collection containers for each
parameter, preservative and holding times will adhere to U.S. EPA requirements. Field duplicates and
matrix spike/matrix spike duplicates (MS/MSD) shall be collected at the rate of one per sample analysis set
or one per every 20 samples, whichever is greater. Additionally, field blank samples using ASTM D1193-
91 Type | water will be taken at a rate of one set per sample analysis set or one per every 20 samples,
whichever is greater.

Quality assurance documentation for each batch of samples consists of a Chain-of-Custody Form, bench
sheets, spreadsheets of results, and the Quality Control Report generated by staff from the Technical and
Logistical Services Section.
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Field Instrument Testing and Calibrations: (QAPP Elements B6, B7)

This project will benefit from the planned upkeep of the measurement instruments, which enhances the
instrument performance and ensures accurate and precise readings. Equipment logs are maintained that
record equipment calibration and status.

Measurement equipment requires periodic calibration or standardization to reliably produce accurate
results. The multi-parameter water analysis unit will be calibrated immediately prior to each week’s
sampling (IDEM 2002). Calibration results and drift values will be recorded, maintained, stored and
archived in the calibration laboratories at the WAPB laboratories. The drift value is the difference between
two successive calibrations. Field parameter calibrations will conform to the procedures as described in
the instrument users’ manuals (Hydrolab Corporation 2002; YSI 2002). The DO component of the
calibration procedure will be conducted using the air calibration method. When used in conjunction with
bacteriological and water chemistry sampling, the unit will be field checked for accuracy once during the
week by comparison with a Winkler DO test, as well as Hach™ turbidity, pH and temperature meters.
Weekly calibration records will be kept in the database field sheets. A Winkler DO test will also be conducted
at sites where the DO concentration is 4.0 mg/L or less. Procedures for field instrument calibration are
documented in the Surveys Section Field Procedure Manual. Revised June 2002, (Appendix G), Section 2
and will be followed by all staff participating in data collection for this study.

lll. ASSESSMENT/OVERSIGHT
(QAPP Elements C1, C2)

Field and laboratory performance and system audits will be conducted to ensure good quality data. The
field and laboratory performance includes precision measurements by relative percent difference (RPD) of
field and laboratory duplicate, accuracy measurements by percent of recovery of MS/MSD samples
analyzed in the laboratory, and completeness measurements by the percent of planned samples that are
actually collected, analyzed, reported, and usable for the project.

Field audits will be conducted to ensure that sampling activities adhere to approved SOPs. Audits are
systematically conducted by WAPB Quality Assurance staff to include all WAPB personnel that engage in
field sampling activities.

Data Quality Assessment Levels

The samples and various types of data collected by this program are intended to meet the quality assurance
criteria and Data Quality Assessment (DQA) Levels as described in the WAPB QAPP (IDEM 2004, pages
128-129). Data collected as specified in this work plan will adhere to DQA Level 3. All field data will comply
with DQA Level 2 requirements. All field data are QA/QC’d for completeness, precision and accuracy.
QA/QC Review Reports are developed as a final step of QA process/data assessment. The data and their
usability identified in the QA/QC Review Reports are used in the decision making for water quality
assessments.
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IV. DATA VALIDATION AND USABILITY
(QAPP Element D1, D2)

Quality Assurance/Data Qualifiers and Flags:
The various data qualifiers and flags that will be used for quality assurance and validation of the data are
found on pages 130-131 of the WAPB QAPP (IDEM 2004).

Data Usability:

The environmental data collected and its usability are finally qualified and classified into one or more of the
four Categories: Acceptable Data, Enforcement Capable Results, Estimated Data and Rejected Data.

1. Enforcement capable results are DQA Level 3 or 4 data which meet all QC checks.

2. Acceptable data are DQA Level 2, 3 or 4 data suitable for decision making.
Although a few data may be estimated or even unusable, the sample set as a whole
has scientific and statistical integrity. Scientific and statistical decisions may be
made with respect to the data quality objectives.

3. Estimated data may be suitable for enforcement or decision making on a case by
case basis. Estimated data are suitable for determining future sampling needs,
locating target parameters, and identifying possible contaminant levels.

4. Rejected data are not suitable for enforcement or for decision making.

Laboratory and Estimated Cost:

This project will take four sampling days (day trips) at a minimum of once per month with a maximum of
two per month. One vehicle and two staff will be required. Laboratory supplies will cost approximately
$5,375 and have been paid for through the laboratory account.

Laboratory analysis and data reporting for this project will comply with the Quality Assurance Project Plan
(QAPP) for Indiana Surface Water Quality Monitoring and TMDL Program (IDEM/100/29/338/073/2004,
see IDEM 2004), Request for Proposals (RFP) 16-074 (see IDEM 2016), and the Office of Water Quality
Assessment Branch Quality Management Plan (B-001-OWQ-A-00-08-R00, see IDEM 2008c). Analytical
tests on the nutrient parameters outlined in Table 3 will be performed by the TestAmerica-Chicago Lab at
a cost of $10,000.

There is no lodging and per diem required. Vehicle fuel cost for one vehicle is approximately $1000.
Excluding staff salaries and lab costs, the total estimated cost of this project is approximately $1000.

Reference Manuals and Personnel Safety:

All staff who participates in the field component of this study is required to have completed the National
Safety Councils basic courses in first aid and CPR. All staff will also have completed the required health
and safety training as specified by the WAPB management.

Additionally, field personnel will follow policies and procedures established in the Targeted Monitoring
Section:

Current Operating Procedure

Chemical Hygiene Plan,

Material Safety Data Sheets
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Hazard Communication Plan

Surveys Section Field Procedure Manual
Quality Assurance Project Plan

Hydrolab Standard Operating Procedure
YSI Standard Operating Procedure
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Appendix A- Collecting Surface Water Samples for Cyanobacteria and
Cyanotoxin Analysis

IDEM Collecting Surface Water Samples for Cyanobacteria

and Cyanotoxin Analysis
S-003-OWQ-WAP-TGM-17-T-R0
Technical Standard Operating Procedure (TSOP)
Office: Water Quality
Branch: Watershed Assessment and Planning
Section: Targeted Monitoring

Last Revised: N/A
Revision Cycle: Every 4 Years
Originally Effective: January 23, 2017

Purpose (of the TSOP)
This technical standard operating procedure (TSOP) outlines the process for collecting surface water
samples for cyanobacteria and cyanotoxin analysis.

This TSOP should be used by:
Office of Water Quality staff collecting surface water samples for cyanobacteria and cyanotoxin
analysis.

Authorizing Signatures
| approve and authorize this technical standard operating procedure:

/ 716(» \/’( s //33,//—7,
Cyndl Wagner Section Chief Date
Office of Water Quality, Targeted Monitoring Section

W/é - //93/ 7
ihael Suttop; Section Chief Date
Office of Water Quality, Technical and Logistical Services Section

(\ —\,f - .‘/k*ﬂe /_d_./(_.x\_f“ ottt el
Marylou Rénshaw, Ch%f A Date
Office of Water Quality, Watershed Assessment

And Planning Branch

i

N>

This technical standard operating procedure is consistent with agency requirements.

Piched 2. Sporor If25/17
Michael Spinar Date
Quality Assurance Staff

Office of Program Support
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1.0. Overview Flowchart

Not Applicable (N/A)

2.0. Procedure

2.1. Procedural Flowchart:

Arrival at sampling site

A A

Sampling staff SS proceeds to SS submerges the SS deposits
(SS) dons chest location and waits column sampler sample in Is this the third
waders and life > for water to settle. » and engages » stainless steel Sthis the thir

location?

vest. stopper. bucket.
SS empties and SS screws caps SS churns water SS dons gloves SS pours the
rinses sampling on vials and stores and fills vials from and labels composite sample
equipment with DI [«— them on ice in < spigot. < clear/amber glass |« into the churn.
water. cooler. vials.

Y
SSfills out Chain SS delivers
of Custody forms. samples to lab

—» manager. End process

2.2. Procedural Steps:

Note: One composite sample will be collected from three locations (each side and the
middle portion) at each swimming area.

Step 1. Sampling staff (SS) will don chest waders and a life vest before proceeding
into the water.

Step 2. Holding the integrated water column sampler, SS will walk slowly out into the
water to the first location until the water is approximately waist high, and stand
to let the water/sediment settle.

Step 3. SS will hold the depth integrated water column sampler and slowly submerge it
vertically until it just touches the wader boot to avoid getting sediment in the
sample. SS will move the sampler above and away from the boot and engage
the stopper (attached to the sampler via cable) to secure the sample in the
tube.

Step 4. SS will deposit the sample in a stainless steel bucket by holding the bottom of
the tube over the center of the bucket and slowly releasing the stopper.

Step 5. Repeat steps 2 through 4 at the other two locations in the swimming area.
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Step 6.

Step 7.
Step 8.
Step 9.

Step 10.
Step 11.

Step 12.
Step 13.
Step 14.
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SS will pour the composite sample that has been collected in the stainless
steel bucket into the churn.

SS will don latex gloves.

SS will label three 40 milliliter (ml) glass vials (one clear and two amber).

SS will begin to churn the water and fill each vial from the churn spigot. The
clear vial will be filled to the base of the collar. The amber vials will be filled to
half. Screw the caps on to close the vial.

SS will store all samples on ice in the cooler for transport to the lab.

SS will dump the bucket contents on the ground. Gloves may be removed and
disposed of at this point.

SS will rinse all sampling equipment with deionized water.

SS will fill out Chain of Custody forms.

SS will deliver samples to the on-duty WAPB laboratory manager.

2.3. Related Technical Issues:

A. Health and Safety Warnings:

N/A

B. Cautions:

Do not pull up on stopper too firmly or it will break.

Be sure to slowly release the stopper when emptying the composite sampler in order
to avoid splashing.

C. Interferences:

Be sure to allow the water sufficient time to settle before sampling in order to avoid
getting sediment in the composite sample.

D. Calibration:

N/A

E. Troubleshooting:

N/A

3.0. Roles

3.1. Responsibilities:

A. Sampling Staff (SS)

1. Responsible for following this TSOP.
B. Crew Chief

1. Responsible for training the SS on this TSOP.
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3.2. Training requirements:
A. Using the integrated water column sampler and churn

1. SS
B. Water sampling and Chain of Custody

1. SS
C. Annual branch safety training

1. SS
2. Crew chief

4.0. List forms, equipment, and/or software to be used
4.1. Forms:

A. Chain of Custody
4.2. Equipment:

Integrated water column sampler
Stainless steel bucket
Churn

40 ml clear glass vial
40 ml amber glass vial
Cooler with ice

. Deionized water
Latex gloves

Chest waders

. Life vest

4.3. Software:

ST IemMmmoOow»

N/A

5.0. Records Management

Records management is covered in the WAPB TSOPs “Analysis for Cyanobacteria Toxins in
Water Samples”, S-001-OWQ-WAP-TGM-16-T-R2, and “Cyanobacteria Identification and
Enumeration”, B-002-WAP-XX-15-T-R0.

6.0. Definitions

6.1. “Composite Sample” — A representative water sample made up of individual smaller
samples taken at periodic intervals and composited into one representative sample for
analysis.
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7.0. Quality Assurance / Quality Control

SS will undergo periodic field audits by a member of the Technical and Logistical Services
Section.

8.0. References

N/A

9.0. Appendices

9.1. Chain of Custody
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Appendix 9.1: Chain of Custody

- . .
. j Indiana Department of Environmental Project: 2013 Cyanobacteria and
> Management Cyanofoxins Beach Project
Uw Ch II'I orm Northern Roune 7, Nov 4, 2073
OWQ Analysis Set: 13LAW020
| Cortify that the sample(s} listed below wgu?'arﬂ collected by mae, or in my presence, Date: Nevewber §, 3003
- S | _— a4
Slgnature: St AT o V: Section:/ P CsE 1T "..i"l""""'uﬂ'é""",}‘f{rr’rt"i
= = -5 |20 |=o Date and Time Collected
Lab Assigned | IDEM Control |2 & o &3 |£2 |3 [EZ [E3 |E3 B
Number HNumber H fln § o '§_ = g5 |® by E o § o Date Time
AB14941 1 i - V-6 -i3 1040
AB14942 2 i A 13 | s B0
AB14943 ] 3 i M-k =3 | ju 3o
AB14944 1] 4 { R EINTET
i i Pl s
| P=Plastic ' G=Glass N.M. = Narrow Mouth . Bact = Bactericlogical Only | Should samples be iced? |” ¥ L7 N ]
Carriers

| certify that | have recelved the above sampleis).

e Signature : ; Date - Time Seals Intact Comments

Relinquished By: p’j’@% AT il B TS|y N
Recelved By: Gkﬁr_b{-tﬂ f_.rf]ﬂ-'lﬂw -
Relinquished By: )
Recelved By: I i -

e
Relinguished By:

L N
Recelved By:
Lab Custodian

| cartify that | have recalved the above sample|s), which has/have been recorded In the officlal record book. The same sample(s) will be in the

custody of copngetent laboratory persennel at all times, or locked In a secured area.
t -
Slgnature: :g LEZI ;H fjlﬂﬂﬂ JJ;C Date: I.”/'.‘lf" f!‘fg Time: f5 'ﬁ&

Lab: Addrass:

10028/2013 8:37:12 AM Chain of Cuslody Datasheet, Page 1 of 1
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Appendix B- Laboratory Procedure for Cyanobacteria Identification
and Enumeration

IDEM Cyanobacteria Identification and Enumeration
B-002-WAP-XX-15-T-R0O
Technical Standard Operating Procedure
Office: Office of Water Quality
1986 Branch: Watershed Assessment and Planning Branch
Section: All

Revised: N/A Revision Cycle: 4 years
o Effective date: December 21, 2015

Purpose (of the TSOP)

The purpose of this technical standard operating procedure (TSOP) is to describe the method for
counting and identifying cyanobacteria, commonly referred to as blue-green algae. Procedures are
performed by Targeted Monitoring Section (TMS) and Probabilistic Monitoring Section (PMS) staff of
the Watershed Assessment and Planning Branch (WAPB) in the Office of Water Quality (OWQ).
Water samples are collected by TMS staff from designated swimming beach waters managed by the
Indiana Department of Natural Resources (DNR) which are located in the state of Indiana. Samples
are collected monthly unless cyanobacteria cell counts exceed 100,000 cells/milliliter (mL), at which
point sampling occurs biweekly. Samples are brought to the WAPB laboratory for identification,
quantification, and toxin analyses (refer to the TSOP titled “Analysis of Cyanobacteria Toxins in Water
Samples”).

This TSOP should be used by:

This TSOP applies to agency staff in OWQ, Targeted and Probabilistic Monitoring Sections
responsible for quantifying and identifying cyanobacteria cells. This TSOP covers the processes of
loading the nannoplankton counting chamber, counting and identifying cyanobacteria cells using a
microscope with Nomarski differential interference contrast (DIC) and epifluorescence capabilities,
calculating the cyanobacteria cells present in the sample, and preserving and archiving cyanobacteria
samples.

Authorizing Signatures

| approve and authorize this technical standard operating procedure:

ﬂ%ﬁ@r\ W@ /2. /1o ))5

Kristen Arnold, Senior Environmental Manager Date
Office of Water Quality, Targeted Monitoring Section
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/@Jm&t ADMA RS
Cyndi Wagner, Section Chief Date
Office of Water Quality, Targeted Monitoring Section

%/ﬁ\ )2 1¥0rs

%e Sutt\?/éection Chief Date
ffice of Water Quality, Technical and Logistical Services Section

Q%%W ﬂ Eﬁ/ [7 Dec 20/5

s Stahl, Environmental Technical Specialist Date
Office of Water Quality, Watershed Assessment and Planning Branch

Q& C g e AR =M A

Marylou Renshaw,kBranch Chief Date
Office of Water Quality, Watershed Assessment and Planning Branch

This standard operating procedure is consistent with agency requirements.

Vidpad 7 Srpurnon 12/i7/15

Quality Assurance Staff Date
Office of Program Support
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1.0 Overview Flowchart
2.2.1. Load 2.2.2. Count and 2.2.3. Count
Begin Process nannoplankton identify cyanobacteria cells
counting chamber cyanobacteria cells under
with sample under brightfield epifluorescence
using Nomarksi DIC
|

2.2.4. Calculate how 2.2.5. Preserveand
many cyanobacteria archive cyanobacteria
cells are present in samples
the sample

2.0 Procedure
2.1. Procedural Flowchart:

Procedural Flowcharts are shown in Section 2.2., followed by a step-by-step description.

2.2. Procedural Steps:

2.2.1. Loading the PhycoTech, Inc. nannoplankton counting chamber

1

2.2.1.3. Place a
#1, 22 mm?
cowerslip on the

2.2.1.2. Choose
a PhycoTech,

2.2.1.1. Select

. a sample and
Begin Process record pertinent Inc.
site information nannoplankton side of the
on benchsheet chamber to use chamber,
for counting leaving a small
space

cells
Yes

2.2.1.4. 2.2.1.5. Collect 2.2.1.6. Position
Thoroughly sample with the cowerslip
agitate the disposable owver the entire i‘ig.tl)ﬁzbgse
sample pipet and expel opening to seal present?
itinto the in the sample ’

nannoplankton
chamber
NO

\

2.2.1.8. Place
sample under
microscope and
let settle for 10
minutes
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2.2.1.1. All steps will be done by an IDEM biologist. Select a sample from the refrigerator and
record all necessary site information along with date and time on a Cyanobacteria Benchsheet
like the one shown in Appendix 1.

2.2.1.2. Choose a PhycoTech, Inc. nannoplankton chamber to use for counting cells and
record the chamber’s identification number on the Cyanobacteria Benchsheet. It is important
to record which chamber is used because each chamber is individually calibrated and holds a
slightly different volume than the other chambers. The volume of the chamber is part of the
calculation to determine total cyanobacteria cells/mL.

2.2.1.3. Place a 22 x 22 mm? glass coverslip on the side of the counting chamber and leave a
small opening to add sample (http://www.phycotech.com/products.html#Nanno).

2.2.1.4. Thoroughly agitate the sample.

2.2.1.5. Using a disposable plastic pipet, collect an aliquot of the sample and expel it into the
open space of the nannoplankton chamber that the coverslip is not covering
(http://www.phycotech.com/products.html#Nanno).

2.2.1.6. As the sample fills the chamber, it will draw the coverslip over the chamber. Position
the coverslip over the entire opening to seal in the sample
(http://www.phycotech.com/products.html#Nanno).

2.2.1.7. If air bubbles are present, repeat the filling process by starting over at step 2.2.1.3.
(Note: The chamber should be thoroughly rinsed and dried before starting over to remove any
adherent cyanobacteria from the previous attempt to fill the chamber.)

2.2.1.8. Place the nannoplankton chamber on the microscope stage and let the sample settle
for 10 minutes before beginning to count cells.

2.2.2. Cyanobacteria identification and enumeration using Nomarski differential interference
contrast (DIC) microscopy
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2.2.2.1. Turn 2.2.2.2. Mowe to 2.2.2.3. Hawe a
microscope and 20X objective multiple tally
light source on for counting counter ready

to keep track of
the # of grids
and cells
counted

!
2.2.2.4. Scana 2.2.2.5.
row, or transect Continue
of the chamber scanning
recording taxa transects until
and live units 100 live units or
on benchsheet 100 grids are

counted

2.2.2.1. Turn on the microscope and the light source. The power switch on the Nikon Eclipse
80i is located on the back left side of the microscope and the light source switch is on the front
of the microscope at the bottom. The manual for the Nikon Eclipse 80i microscope is located
in Suite #100 of the Shadeland Office in filing cabinet “S” in the Watershed Assessment and
Planning Branch area. (Make sure the upper turret is in a position other than #1 or #2).

2.2.2.2. Position the 20X objective over the nannoplankton chamber.

2.2.2.3. Make sure the multiple tally counter is set at “0” before counting begins. Be sure to
keep track of the number of grids that are counted since this is used in the calculation to
determine total cells/mL.

2.2.2.4. Choose a transect, or row, on the nannoplankton chamber to count. Using a gridded
reticle in the microscope eyepiece as a boundary, identify and count the number of
cyanobacteria cells that ocurr within that grid. Keep track of the number of cells that are
encountered in each of the grids using the multiple tally counter. The total number of cells is
needed to determine total cells/mL. Also remember to record the number of grids that are
scanned during the enumeration process. Record taxa and the number of natural units of
each taxon on a benchsheet. In most cases, multiple transects will need to be scanned.
Some colonies and filaments are only partially in the grid. The rule for counting cells that fall
partially outside of the boundary is to count them if they touch the upper and left boundaries.
They should not be counted if they touch the bottom or right boundaries of the grid.

2.2.2.5. Continue the identification and enumeration process until 100 natural units or 100
grids have been counted. For samples that are dense with cyanobacteria cells, it is common
to record 100 natural units before 100 grids have been counted which is fine. If cyanobacteria
cells are sparse, it is more likely to count 100 or more grids and potentially not even find 100
natural units. The latter is common at the beginning of the season in May and maybe June
when cyanobacteria are not yet blooming. Counting can end once one of these criteria are
met.
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2.2.3. Cyanobacteria identification and enumeration using epifluorescent microscopy

2.2.3.3. Mowe
upper turret to
Position #2 for
phycoerythrin /
phycocyanin

2.2.3.2. Turn on
Nikon
Intensilight (on
bottom right
corner of box)

2.2.3.1. Turn off
bottom light
source

y

2.2.3.7. Use

2.2.3.6. Turn

2234 Full 2235 St
nosepiece manual shutter light source on 20X objective
(A) out half way open "O' for the
Intensilight

y

2.2.3.11. When

2.2.3.8. Hawe a 2.2.3.9. Scan 2.2.3.10.
multiple tally transects, Continue done scanning,
counter ready recording the scanning clean chamber
to record the # number of transects until and cowerslip
with deionized

50 grids or 50
cells are
counted

solitary coccoid

of grids and
cells counted

cells counted

water

2.2.3.1. Turn off the bottom light source of the microscope.

2.2.3.2. Turn on the Nikon Intensilight (switch is located on the bottom right corner of the
Nikon Intensilight power box).

2.2.3.3. Move the upper turret to Position #2 for Phycoerythrin/Phycocyanin (you will see
green light emitting from the objective). Phycoerythrin will fluoresce bright orange-red.
Phycocyanin will fluoresce orange-yellow. (Epi filters for phycoerythrin/phycocyanin — Exciter:
D546/10x, 25mm, Dichroic: 560 DCLP, Emitter: 580/30m)

2.2.3.4. Pull the nosepiece analyzer filter (A) half-way out.

2.2.3.5. Be sure that the manual shutter at the nosepiece is set to open “O” (moved to the
right).

2.2.3.6. Turn light source on using the remote control. The intensity of the light can also be
controlled by this. (To return to DIC microscopy do the opposite of the steps listed above.)
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2.2.3.7. Position the 20X objective over the nannoplankton chamber.

2.2.3.8. Make sure the multiple tally counter is set at “0” before counting begins. Be sure to
keep track of the number of grids that are counted since this is used in the calculation to
determine total cells/mL.

2.2.3.9. Choose a transect, or row, on the nannoplankton chamber to count. Using the
gridded reticle in the microscope eyepiece as a boundary, identify and count the number of
solitary coccoid cyanobacteria cells that ocurr within that grid. Only small, solitary coccoid
cells, or picoplankton, that are fluorescing yellow should be counted. These cells are hard to
see under DIC. Using epifluorescence causes them to glow, thus making it much easier to see
and count them. It is best to perform the epifluorescent scan in a darkened room (lights off) in
order to better see the dimly lit fluorescing cells. Keep track of the number of cells that are
encountered in each of the grids using the multiple tally counter. The total number of cells is
needed to determine total cells/mL. Also remember to record the number of grids that are
used for counting in the enumeration process.

2.2.3.10. Continue the identification and enumeration process until 50 natural units or 50 grids
have been counted. Again, some colonies and filaments are only partially in the grid. The rule
for counting cells that fall partially outside of the boundary is to count them if they touch the
upper and left boundaries. They should not be counted if they touch the bottom or right
boundaries of the grid.

2.2.3.11. When scanning under both DIC and epifluorescent microscopy has been completed,

thoroughly rinse and dry the nannoplankton chamber and coverslip with deionized water to
avoid cross-contamination between samples.
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2.2.4. Calculating total cyanobacteria concentration (cells/mL)

2.2.4.3. Sum all

2.2.4.1. Multiply

2.2.4.2. Multiply

the number of the number of the cells
grids counted calculated in counted to get a
by the area of the previous total of all
the grid step by the cyanobacteria
depth of the cells

chamber

\

2.2.4.4. Divide

2.2.4.5.

‘ 2.2.4.6. Open the macro 2.2.4.7. Fill in the
the total Multiply the enabled Excel file titled appropriate boxes (grids
number of cells answer of the "20XX Cyano counted, taxa,
counted by the previous step Benchsheets" on the calculated cells) and
wlume of the by 1000 to get Shared drive under the cells/mL is automatically
sample counted total cells/mL Algae folder calculated by Excel

|

\

2.2.4.8. Enter
data into AIMS
database in the
"Concentration”
tab under
"Algae"

2.2.4.1. There are two separate sets of calculations per sample: one to determine the total
cyanobacteria concentration of the discernable cells that were counted using DIC microscopy
and another to determine the total cyanobacteria concentration of the picoplankton that were
counted using epifluorescent microscopy. The totals from the two calculations are added
together to determine the overall total cyanobacteria concentration (cells/mL) for the sample.
The calculations begin with the multiplication of the number of grids counted by the area of the
entire grid (0.246 mm? using 20X objective) to determine the area of the chamber that was
enumerated. Remember that these steps are done separately for each of the counting
methods. (Area = x number of grids counted x 0.246 mm?.)

2.2.4.2. Use the number calculated in the previous step (total area counted) and multiply it by
the depth of the nannoplankton chamber to determine the volume of the sample that was
counted. Each chamber has been individually calibrated so the number used in this
calculation will be different depending on which chamber is being used. This calculation gives
the volume in mm3. (Volume for chamber #715 = Area from step 2.2.4.1. x 0.373 mm.)

2.2.4.3. Sum all of the cells that were enumerated and identified to determine the total number
of cyanobacteria cells that were counted.

2.2.4.4. Divide the total number of cyanobacteria cells counted by the volume of sample that

was enumerated (determined in step 2.2.4.2. above). (Concentration = total number of cells
counted in step 2.2.4.3. / volume calculated in step 2.2.4.2.)
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2.2.4.5. Multiply the number calculated in the previous step by 1000 to get total cyanobacteria
concentration (cells/mL). (Concentration in cells/mL = concentration from step 2.2.4.4. X
1000.)

2.2.4.6. On the computer, open the macro-enabled Excel file titled “20XX Cyano
Benchsheets...” on the Shared drive in the Algae folder
(S:NIGCN\OWQ\WSP\OWM\Algae\Cyanobacteria\Cyano Benchsheets). Open the correct file,
which is determined by the analysis set number (also called “trip number”) and date. The trip
number is shown in the upper right corner of the Cyanobacteria Benchsheet.

2.2.4.7. On the benchsheet, fill in the appropriate boxes (grids counted, taxa hames,
calculated cells, etc.) and the total concentration is automatically calculated in the Excel
workbook. Using the Excel file with the calculations built into the spreadsheet eliminates the
need to hand calculate the total cells/mL as outlined in steps 2.2.4.1. — 2.2.4.5. Itis always a
good idea to hand calculate a few samples throughout the season to make sure the Excel
equations were not inadvertently altered.

2.2.4.8. Enter the data from the benchsheet into the Assessment Information Management
System database (AIMS) in the “Concentration” tab under “Algae”.

2.2.5. Preserving and archiving samples

2.2.5.1. Under 2.2.5.2. Collect 2.2.5.3. Expel

the fume hood, 10 mL of the sample into a
agitate the sample glass test tube
sample

y

2.2.5.4. Add
200 pL of

formalin to the

sample

2.2.5.5. Label
glass test tube
with appropriate
site information
and place on
shelf in the lab

2.2.5.1. The procedures in this section require the use of personal protective equipment in the
form of safety glasses or a safety shield and nitrile gloves.

Under the fume hood in the laboratory in Building 41, agitate the sample to randomly distribute
the cyanobacteria throughout the sample.

2.2.5.2. Collect 10 mL of the sample using an automatic pipettor.

2.2.5.3. Expel the sample into a glass test tube or vial with a screw top lid. The archival vial or
test tube should be a type with a lined cap with integrity so the sample will not evaporate over
time.
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2.2.5.4. Using a 1 mL automatic pipettor, add 200 uL of formalin to the sample. This will
preserve the sample for future use.

2.2.5.5. Label the glass test tube with appropriate site information such as the name of the
lake, date of collection, AB number and L-site number. Place the preserved sample on the
shelf in the laboratory in Building 41 with the rest of the cyanobacteria samples.

2.3. Related Technical Issues:
2.3.1. Health and Safety Warnings:

Location of safety equipment:

These procedures involve hazardous chemicals and glassware. The Safety Data Sheets
(SDS) for formalin which is used in this procedure are stored in a binder in a cabinet under the
fume hood in the laboratory in Building 41. An eye wash station, first aid kit, and overhead
safety shower are located in the laboratory where these procedures are performed.

Broken glass:

Handle glassware such as coverslips and the nannoplankton counting chamber with care.
Broken glassware should be disposed of in the “sharps” container rather than the regular trash.

Formalin hazards and safety:
e Physical hazards:
o Thermal decomposition can lead to the release of irritating gases and vapors.
Keep the product and empty container away from heat and sources of ignition.

e Health hazards:
o May cause an allergic skin reaction.
Causes serious eye damage.
May cause drowsiness or dizziness.
May cause cancer.
Causes damage to organs.
May cause damage to organs through prolonged or repeated exposure.
May cause birth defects or other reproductive harm.

0O O O 0O O O

e Environmental hazards:
o Harmful to aquatic life.

e Safety information:

o Formalin should be handled under the fume hood using appropriate personal
protective equipment (PPE) (Newhouse 1998); see “Personal Protective
Equipment”, below.

o Review the appropriate SDS before working with formalin.
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Required personal protective equipment (PPE):

For the purposes of this TSOP, PPE will consist of:

2.3.3.

chemical resistant gloves (latex or nitrile)
a laboratory coat; and
protective eyewear (safety glasses, face shield, or goggles).

. Cautions:

Handle glassware with care.
The nannoplankton chamber and coverslips should be stored in a protective case when
not in use to eliminate the possibility of them being broken as they are very expensive.

Be diligent about recording the correct sample number and site information on the
benchsheets. Also be sure to keep track of how many grids are counted during the
identification and enumeration process because this number is used in the total
concentration calculation. If the number of grids counted is not recorded, enumeration
and identification of the sample will need to be restarted.

Don’t let the sample dry out in the nannoplankton counting chamber. When dry patches
form, identification becomes difficult.

Make sure to thoroughly rinse the nannoplankton chamber and coverslip with deionized
water and dry it after each sample to eliminate the possibility of cross-contamination
between samples. Quality Assurance/Quality Control (QA/QC) field blanks help to
check for this. One field blank will be analyzed each week.

A new disposable plastic pipet should be used for each sample to eliminate the
possibility of cross-contamination between samples.

Be sure to double check calculations if completed by hand. If calculations are done in
Excel, it is still important to check a couple of calculations by hand periodically
throughout the sample season to ensure the equations in Excel are correct.

Interferences:

Make sure to thoroughly rinse the nannoplankton chamber and coverslip with deionized
water and dry it to avoid cross-contamination between samples. One field blank sample
is collected each week as a QA/QC check to ensure the samples are not getting
contaminated in the field or laboratory. It also serves as a way to ensure that the
coverslip and counting chamber are adequately rinsed between each sample.
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The multiple tally counter should be set at “0” before counting begins. Also make sure
to always record the number of grids that are encountered during the cell counting
process. Not having an accurate record of the number of grids used in the counting
process will result in an incorrect calculation of total cyanobacteria concentration.

To avoid having the sample dry out while counting, measure only 20 trichomes of each
species and use the average length of those trichomes as the length for all trichomes of
that taxa instead of measuring each trichome individually. Measure several cells in
different trichomes to come up with a standard cell size to be used for all samples.
Counting would take too long if the IDEM biologist measured each trichome and/or
counted all of the cells in each trichome. Using estimations where necessary ensures
that samples are counted before they dry out in the chamber.

Refer to taxonomic literature and keys and archived photographic images to resolve
uncertainty regarding taxa present in the sample in order to avoid making taxonomic
errors. Duplicate samples are collected at one site per week which serves as a QA/QC
measure so the IDEM biologist can compare their identification and enumeration results
from the same sample to ensure they are consistent with counts and identifications.

Calibration:

Automatic pipettors are factory calibrated and come with a certificate of proof which is
located in the laboratory.

PhycoTech, Inc. nannoplankton counting chambers are individually calibrated by
PhycoTech, Inc. Each chamber comes with its own identification number and the exact
volume (in milliliters) that the chamber holds, along with instructions on how to calculate
the total number of cells/mL.

The gridded reticle in the eyepiece of the Nikon Eclipse 80i microscope was calibrated
with a stage micrometer to ensure that measurements are accurate. The calibration
was done before the ocular reticle was used for measurements.

It is unknown whether the stage micrometer is traceable to a National Institute of
Standards and Technology (NIST) standard.

Troubleshooting:

During the identification and enumeration process, the IDEM biologist might come
across trichomes and/or colonies that lie on the boundary lines of the grid on the
gridded reticle. To be consistent, trichomes and colonies that extend beyond the grid
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boundary should only be counted if they touch the left and upper boundary lines. Do
not count cells that touch the lower and right boundary lines.

For unidentifiable specimens, use the lowest possible classification level (e.qg., if the

family can be determined, but the genus is unknown record only the family name for the
identification. If no classification level can be determined use “unknown cyanophyte” for
the taxonomic identification.

Roles

For trouble with the microscope, contact a customer service representative from Nikon.

3.1. Responsibilities:
A. IDEM biologist

1.
2.
3.

o

Exercises proper laboratory safety — read SDS sheets and use appropriate PPE.
Loads the PhycoTech, Inc. nannoplankton counting chamber.

Identifies and enumerates cyanobacteria samples using both Nomarski DIC and
epifluorescent microscopy.

Calculates total cyanobacteria concentration (cells/mL).

Preserves and archives samples.

Records taxonomic information in AIMS.

3.2. Training requirements:

A. Training in the process of loading the nannoplankton counting chamber.
1. IDEM biologist

B. Training in the identification and enumeration of freshwater cyanobacteria.
1. IDEM biologist

C. Training in sample preservation and archiving subsamples.
1. IDEM biologist

D. Training in AIMS database management.
1. IDEM biologist

4.0 Listforms, equipment, and/or software to be used

4.1.

Forms:

A. Cyanobacteria Benchsheet
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B. Field Chain of Custody Form
C. Cyanobacteria Lab Datasheet

4.2. Equipment:

Nikon Eclipse 80i microscope

PhycoTech, Inc. nannoplankton counting chambers
Disposable plastic pipets

Kim-Wipes

22 x 22 mm? glass coverslips
Epifluorescence capability on microscrope
Multiple tally counter

Gridded reticle

10 mL automatic pipettor

10 mL pipettor tips

Glass test tube with screw top lid

. Formalin

M. 1 mL automatic pipettor

N. 1 mL pipettor tips

rFrASTIOMTmMOUOWR

4.3. Software:
Not applicable.

5.0 Records Management

Original copies of the field chain of custody forms and benchsheets are stored indefinitely in a file
cabinet in the laboratory in Building 41. Identification and enumeration information from the
benchsheets are stored in AIMS. Chain of custody forms and benchsheets are scanned and stored
as attachments in AIMS.

6.0 Definitions

6.1. “AA/AB Number” — A number assigned to each individual watershed sampling event conducted
by IDEM staff. This number is automatically generated in the Assessment Information
Management System (AIMS) database.

6.2. “Agency staff” — Any employee or representative of the Indiana Department of Environmental
Management including regular employees, temporary employees, contractors and interns.

6.3. “Assessment Information Management System database (AIMS database)” — IDEM database
containing information related to water chemistry, aquatic habitat, macroinvertebrate, fish, and
algae communities, fish tissue analyses, sediments, and E. coli bacteria data collected by
agency staff from watershed sampling events.
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6.4. “Benchsheet” — A paper form where data such as cyanobacteria taxa names and cell count
information is recorded.

6.5. “Chain of Custody (COC)” — The chronological documentation or paper trail showing the custody
and transfer of a sample.

6.6. “Cyanobacteria” — A division of microorganisms that are related to the bacteria but are capable
of photosynthesis. They are also referred to as blue-green algae.

6.7. “Deionized water” - A type of water produced through a process called ion exchange. Water is
placed in a container with a special negatively charged resin that attracts minerals, such as
sodium and calcium, removing them from the water.

6.8. “Gridded reticle” — Clear disc marked with a grid pattern that fits in the eyepiece of a microscope.

6.9. “IDEM biologist” — Indiana Department of Environmental Management scientist educated and
trained to understand the life of living organisms, including their structure, function, growth,
origin, evolution, and distribution. In this particular case, the IDEM biologist needs to have
specific knowledge of algae and the taxonomy of cyanobacteria.

6.10.“Nannoplankton counting chamber” — Microscope slide counting chamber that holds a known
volume of sample for quantitative counting of cells with a microscope.

6.11.“Natural Units” — Natural grouping of algae (i.e., individual filament, colony, or isolated cell). An
individual filament, colony, or isolated cell all count as only one natural unit even though the
natural unit might be comprised of several cells.

6.12.“Nomarski differential interference contrast (DIC)” — An optical microscopy illumination technique
used to enhance the contrast in unstained, transparent samples.

6.13.“Picoplankton” — The fraction of plankton composed of cells between 0.2 and 2 um in size. This
technical standard operating procedure (TSOP) is only concerned with cyanobacterial
picoplankton that glows yellow under epifluorescence.

6.14.“Safety Data Sheet (SDS)” — Information intended to provide workers and emergency personnel
with procedures for handling or working with that substance in a safe manner.

6.15.“Taxonomist” — A biologist that groups organisms into categories.

6.16.“Technical standard operating procedure (TSOP)” — A standard operating procedure that
involves environmental data generation, manipulation or compilation of an analytical process.

6.17.“Trichome” — A strand or chain of cells (as in a filamentous colony of bacteria or algae).

7.0 Quality Assurance / Quality Control

QA/QC of the cyanobacteria project will be documented by checks of both field and laboratory data.

A field blank is collected and analyzed each week. The field blank is kept in the cooler with the

normal samples and analyzed under the microscope. This QC check ensures that the sample was

not somehow contaminated in the cooler and it is a way for the IDEM biologist to assess whether the
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nannoplankton chamber and coverslip are adequately rinsed between samples. If cyanobacteria
cells are ever found in the field blank sample, it can be assumed the nannoplankton counting
chamber and/or coverslip were not thoroughly rinsed after the last sample or that the sample got
contaminated in the cooler. Duplicate cyanobacteria field samples are collected at one site every
week. The duplicate sample is analyzed under the microscope in the same way as the normal
samples. This helps the IDEM biologist to determine whether there is consistency between samples
for both identification and enumeration purposes.

8.0 References

8.1. PhycoTech nannoplankton chamber product page

8.2. Analysis of Cyanobacteria Toxins in Water Samples, S-001-OWQ-W-TM-14-T-R1, October 31,
2014.

8.3. Newhouse, S.A. 1998. Field and Laboratory Standard Operating Procedure (SOP) for the
Transportation, Use, Handling, and Storage of Solutions Which Contain Formaldehyde (HCHO).
Biological Studies Section, Assessment Branch, Office of Water Management.
IDEM/32/03/006/1998.

9.0 Appendices

Appendix 1 — Example of a Cyanobacteria Benchsheet that is used for data entry
Appendix 2 — Example of a Field Chain of Custody form used when cyanobacteria were collected
Appendix 3 - Cyanobacteria Lab Datasheet

Appendix 4 — List of cyanobacteria taxonomic references (located in the laboratory)
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Appendix 1 — Example of a Cyanobacteria Benchsheet that is used for data entry

Cyanobacteria Bench Sheet

AIMS Sample Number AB22639 TRIP#: 15LAWO018
Lsite # OLP-04-0010 County: Dubois
Lake Name: Ferdinand State Forest Lake
Site Description Beach at Ferdinand State Forest Lake
Sample Type Normal .
Date Sampled: d’ﬂf I()z& HE 07&0 Dilution Factor 1
Protocol Chamber #715 Grid Area (mm?): 0.246
Objective (+15X) 20
Grids Counted /10 Volume Counted| /(.09 3 06681 :
Grids Counted Epifluorescence (75 Volume Counted|5, (-« 9-868 |
ClsMYPALAS ) | / [ T5101 5439
WhaNAaOSA =50 . 7 03 | U755 (4138
Dofichosgeciurh =4 N 7/ 003y 169473
| Aphanizdmentn 5. 2 3% 19130
Picoplankton [ & g 16937 i
|Total Taxa (excluding Picoplankton) | /5 B 573 o @,25}} -1
Total Cyanobacteria (cells/mL) o & g79- _ FRLOEC 87000 @/b fmi

Analyst Initials

KA
Date Counted: 3//0/;:‘.0/6"
Comments:

Nannoplanktoen chamber #715

VOLUME COUNTED MM? = GRIDS X GRID_AREA X CHAMBER_DEPTH
CELLS/ML = TOTAL_CELLS / VOLUME_COUNTED X 1000

G\ ANY 4130 1@

2015 Cyano Benchsheet 15LAW018 8_10_15.xlsm!Sample7? 7/31/2015 10:41 AM
Evitied in Ay EMA Glalis
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Appendix 2 — Example of a Field Chain of Custody used when cyanobacteria were sampled

. :! Indiana Department of Environmental Project: 2013 Cyanobacteria and
> Management Cyanofoxins Beach Project
OWQ Chain of Custody Form Northern Route 1, Nov 4, 2013
OWQ Analysis Set: 13LAW020
| Certify that the sample(s) listed below wafﬁvere collected by me, or in my presence, Date: l\:{lw? m Ber >0 +3
Signature: ) _ ")f\v().&,; Section:{ ARGCTE D) /V/NJ i nd§5<.”<‘l[f'3» 1
- \ —e |- — Date and Time Collected
Lab Assigned IDEM Control ?;; ) o |E = |52 |E2 §§ Ez |EZ
Number Numb: s= gL |85 = - -
Hmber ar 2o |Bd |¥7 |Fg [Ba |&a Date Time
AB14941 1 i /€ =732 1040
AB14942 2 i i —13 | SO B2
AB14943 B 3 j M-k =3 | je 3o
AB14944 D 4 [ b 21 030
f P = Plastic: G = Glass N.M. = Narrow Mouth - Bact = Bacteriological Only | Should samples be iced? Y ,Y/I/J/ N |
Carriers
| certify that | have received the above sample(s)
Signature Shdies T Date - Time Seals Intact Comments
Rellnquished By: o W 2 ]
it 2 15 o0 Y N
Received By: o)y oalr ([fitnlA/ {
Relinquished By i
Y N
Received By:
Refinquished By:
q ¥ v N
Received By:
Lab Custodian
| certify that | have recelved the above sample(s), which has/have been recorded in the official record book. The same sample(s) will be in the
custody ofgﬁ:nt laboratory personnel at all times, or locked In a secured area.
-1,
Signature: MQ/LLQ Date: _”'/{47 [[3 Time: [5 ‘(30 1
Lab: Address:
10/28/2013 8:37:12 AM Chain of Custody Datasheet, Page 1 of 1
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Appendix 3 — Algae Concentration Lab Datasheet

DEM

2017 Cyanobacteria and Cyanotoxin Monitoring Workplan for Selected Lakes in Indiana

Algae Concentration Lab Datasheet

B-032-OWQ-WAP-TGM-17-W-R0

Stroam Name

o _D;al-e.counlec! =

Sample# | Site : :
AB22622 ! WEL-07-0003 (Fairfax SRA) | Monroe Lake - 4[2&1?7 - -
Dilution Factor = Units Dominant Taxon 1 1 Dominant Taxon 2 Dominant Taxon 3
Ve Aphanizomenan flos-
1 cells/mL nannoplankton Planktolyngbya limnetica Planktothrix sp.
chambl:ér aquae
= Concentration o
e e e e B :
Aphanizomenon flos-aquae (14137) 28430
Chroococcales (16948) 3963
Cylindrospermopsis raciborskii (14674) 12225
Dalichospermum sp. (16960) 3222
Planktolyngbya limnetica (16234) 67569
Planktothrix sp. (16235) 14784
= Total; 130183 |
Identifier Reviewer 1 Date Reviewer 2 Date = Notes:
PAW 08/13/2015
KMA Nannoplankton chamber #715
[/ Review 1 Completed [ Review 2 Completed

10/8/2015 15:41:16 PM Algae Concentration Lab Dalasheet, Page 1 of 1

Appendix 4 — List of cyanobacteria taxonomic references (located in the laboratory)
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Clercin, N. 2010. An Identification Guide to the Cyanobacteria of Indiana, Center for Earth
and Environmental Science, Indiana University Purdue University Indianapolis.

John, D. M., Whitton, B. A. & Brook, A. J. 2002. The Freshwater Algal Flora of the British
Isles, Cambridge University Press, New York, New York.

Komarek, J. & Zapomelova, E. 2008: Planktic morphospecies of the cyanobacterial genus
Anabaena = subg. Dolichospermum — 2. part: straight types. Fottea 8:1-14.

Prescott, G. W. 1951. Algae of the Western Great Lakes Area, Cranbrook Institute of
Science, Bloomfield Hills, Michigan.

Prescott, G. W. 1970. How to Know the Freshwater Algae, Third Edition, WCB McGraw-
Hill Burr Ridge, lllinios.

St. Amand, A. & Wagner, K. J. 2012. Collection, Identification, Ecology of Freshwater
Algae, PhycoTech, Inc.

Wacklin, P., Hoffmann, L. & Komarek, J. 2009: Nomenclatural validation of the genetically
revised cyanobacterial genus Dolichospermum (Ralfs ex Bornet et Flahault) comb. nova.

Fottea 9:59-64.

Wehr, J. D. & Sheath, R. G. 2003. Freshwater Algae of North America, Academic Press,
Boston, Massachusetts.
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Appendix C- Laboratory Procedure for Microcystins,
Cylindrospermopsin and Anatoxin-a Analysis

Analysis of Cyanobacteria Toxins in Water Samples
S-001-OWQ-WAPTGM-16-T-R2

Technical Standard Operating Procedure
Office: Office of Water Quality
Branch: Watershed Assessment and Planning Branch
Section: Targeted Monitoring Section

Revised: September 30, 2016 Revision Cycle: 4 years
Originally effective date: June 12, 2013

Scope of operations

This technical standard operating procedure (TSOP) ensures that sample preparation and analysis using the enzyme-
linked immunosorbent assay (ELISA) kits for microcystins, anatoxin-a, and cylindrospermopsin toxins and Anatoxin-a
receptor-binding assay (RBA) kit for anatoxin-a toxin are conducted in a consistent manner in order to yield high quality
data that is reproducible.

Scope of applicability

This TSOP applies to agency staff located in the Office of Water Quality (OWQ), Watershed Assessment and Planning
Branch (WAPB) responsible for preparing and analyzing cyanobacteria toxins in samples collected from surface water as
part of the agency’s ambient water quality monitoring program.

Authorizing Signatures

| approve anc)i authorjze this technical standard operatlng procedure
W‘ 8/a/iE

Ke Sutto hief, WAPB Quality Assurance Manager . Date
echnicakand Logistical Services Section, Office of Water Quality

W W=, MQ

Cyndi Wagner, Sectidn Chief Date
»aTg ted Monitoring Section, Office of Water Quality
1

e é DAl g e | 07(,2.[((?
L@ e Date

Marylou Renshaw, Branch Chief
Watershed Assessment and Planning Branch, Office of Water Quality

This Technical standard operating procedure is consistent with Agency requirements.

,) -
@/w@vu« _10/3/ /6
Quality Assurance Staff () Date
IDEM Office of Program Support
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1.0 Overview Flowchart

Review Lyse Samples ELISA
Samples and | Freeze/Thaw | Assays
Chain of Custody Method
521 522 523

v
Analyze Data Quality
Chromate Reader Assurance Reporting
d Protocol
524 5.25 526
|
v

Electronic

Data Interface
5.2.7

2.0 Definitions

2.1 “AA/AB Number” — A number assigned to each individual watershed sampling event conducted by Indiana
Department of Environmental Management (IDEM) staff. This number is used to identify the sampling event
in the Assessment Information Management System (AIMS) database

2.2 “Agency staff” — Any employee or representative of IDEM including regular employees, temporary employees,
contractors and interns.

2.3 “Assessment Information Management System (AIMS) database” — IDEM database containing information
related to water chemistry, aquatic habitat, macroinvertebrate and fish communities, fish tissue analyses,
sediments, algae, and E. coli bacteria data collected by Agency staff from watershed sampling events.

2.4. *“Chain of Custody (COC)” — The chronological documentation or paper trail showing the
custody and transfer of a sample.

2.5. “Deionized” — A process called ion exchange. Water is placed in a container with a
special negatively charged resin that attracts minerals, such as sodium and calcium,
removing them from the water.

2.6. “Indiana Department of Environmental Management (IDEM)” — An agency of Indiana State Government
whose mission is to implement federal and state regulations to protect human health and the environment
while allowing the environmentally sound operations of industrial, agricultural, commercial and government
activities vital to a prosperous economy.

2.7. “Laboratory notebook” - A notebook used by the laboratory scientist to record analysis results, calibrations,
audits, monitor checks, or any other notation necessary regarding the data. This document can be used for
troubleshooting or data validation.

2.8. “Laboratory custodian (LC)” — The WAPB staff person responsible for checking in the sample and for the
initial curation of algae, fish and macroinvertebrate samples brought into the laboratory from field sampling.

2.9. “Laboratory scientist’- The agency staff person responsible for preparing and analyzing water samples
following a strict preparation and analysis protocol.

2.10. “Office of Water Quality (OWQ)” — The Office of Water Quality is within IDEM and its mission is to monitor,
protect, and improve Indiana’s water quality to ensure its continued use as a drinking water source, habitat
for wildlife, recreational resources and economic asset. The office achieves this by developing rules,
guidance, policies, and procedures; assessing surface and ground water quality; regulating and monitoring
drinking water supplies and wastewater treatment facilities; protecting watershed and wetlands and providing
outreach and assistance to the regulated community and the public while supporting environmentally
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responsible economic development.

2.11. “Portable document format (pdf)” — is an open standard for document exchange created by Adobe Systems in
1993.

2.12. “Probabilistic Monitoring Section (PMS)” — A section within the Watershed Assessment and Planning Branch
of the Office of Water Quality.

2.13. “Quality control samples” — Additional samples collected in the field and prepared in the laboratory for
each sampling event of 1 to 20 samples which includes: field blank, field duplicate, lab blank, and lab
duplicate. For a sampling event of more than 20 samples, an additional set of quality control samples are
collected. For each increment of 20 samples, quality control samples are collected.

2.14. “Quality assurance officer (QAQ)” — An agency staff member in the program areas responsible for ensuring
that quality assurance criteria are met.

2.15. “Receptor-Binding Assay (RBA)” — Receptor-binding assay for the detection of anatoxin-a in fresh
water samples.

2.16. “Sample collector’-The agency staff person responsible for collecting water samples from
designated beaches following assigned protocol.

2.17. “Sampling event” — The occasion during which environmental samples (i.e., soil, sediment, water) are
collected and submitted to a laboratory for analysis.

2.18. “Sample set #/ Event ID”- A unique number assigned to a group of samples collected for a single sampling
event. This number is used in the AIMS database to identify samples with quality control samples as a group.

2.19. “Targeted Monitoring Section”- A section within the WAPB of the OWQ.
2.20. “Technical and Logistical Services Section (TLSS)" — A section within the WAPB of the OWQ.
2.21. “Technical standard operating procedure (TSOP)” — A standard operating procedure

that involves environmental data generation, manipulation or compilation of an
analytical process.

Roles
3.1. Responsibilities:

A. Sample collector

e Collects water samples for the analysis of microcystins and cylindrospermopsin toxin in
recreational waters.

B. Laboratory custodian
e Checks in algae samples brought into the laboratory from the field.
C. Laboratory scientist

e Extracts and quantifies microcystins and cylindrospermopsin toxin from water samples.

D. Project leader
o Makes final decisions on problems and changes to procedures concerning the cyanobacteria
toxin sample preparation, ELISA, and reports to the section chief of the Targeted Monitoring
Section.
E. Section chief
e Responsible for the algae project and approves results for release to the public.
F.Quality assurance officer
e Prepares data entry forms, validation of the quality of ELISA results in AIMS, and releases data
for use in AIMS.
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3.2. Training requirements:

A. Training in collecting algae samples in the field.
e Sample collector
B. Training in receiving and checking algae samples into the laboratory.
e Laboratory custodian
C Training in extraction, analysis, and reporting of microcystins and cylindrospermopsin toxin from

water samples.
e Laboratory scientist

List forms, equipment and/or software to be used

4.1. Forms

Biological Samples Field Chain of Custody Form
Microcystins ELISA Procedure Form
Cylindrospermopsin ELISA Procedure Form
Anatoxin-a Receptor-Binding Assay Procedure Form
Anatoxin-a ELISA Procedure Form

mmoowp

4.2. Equipment:

Microcystins ADDA Lab Book

Micropipette (sizes 10-100uL, 100-1000pL)
Multichannel pipette (25-300uL)

Para film

Vortex Mixer

Centrifuge

Pipette tips (1-200uL, 100-1000pL)

. Light Protection Cover

. Laptop

Shell vials

Nitrile gloves

Incubator set at 37-C+ 1-C

Centrifuge tubes

Borosilicate glass, Teflon-lined screw cap vials
Titer-Tops Clear Adhesive Film

P. Squirt bottle

Q- Chromate Reader

4.3. Software
A. Chromate

—IOTMMUO®>

ozzrAe

Procedure

5.1. Procedural Flowchart:

Procedural flowcharts are shown in Section 5.2 followed by a step by step description.

5.2.Procedure

5.2.1. Receiving samples and completing the Field Chain of Custody form.
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5.2.1.1.

5.2.1.2.

5.2.1.3.

5.2.1.4.

5.2.1.5.

5.2.1.6.

5.2.1.7.

5.2.1.8.
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Sample collection Sample records & Bottle # & sample
verification IDEM i#s verification type verification
5212

5211 5213
Sample volume Date, time, & quality Sample storage
verification control documentation

verification
5214 5215 5.2.16
Final signatures File completed chain

of custody
52.1.7-11 5.2.1.12

Laboratory custodian (LC) verifies that the sample collector has signed the biological
samples field COC form certifying that the sample(s) listed below was/were collected by
him/her in his/her presence. Laboratory custodian also verifies the date that the samples
were turned into the lab and the sample type (i.e. algae).

LC verifies that each sample is recorded on the field COC form. LC makes sure that the
Event ID and the IDEM Sample # on the field chain of custody form matches the Event ID
and the IDEM Sample # on the algae samples.

LC makes sure that the correct number of bottles is listed in the Volume (ml) column for type
of bottle(s) on the field COC form. (Note: There should be two forty-ml bottles approximately
half full (20 ml).) If Anatoxin-a analysis will be run on sample, then one of the two bottles
should be amber colored.

LC checks that 40 is written in the “Volume (ml)” column heading. The bottles should be
approximately half full. If the volume is much greater than half full it should be noted on the
field COC form. (Note: If some of the sample is to be removed before placing the 40 mL
bottle into freezer due to breakage during the freeze, the sample must be adequately mixed
immediately prior to removing some of the liquid.)

LC check the date (mm/dd/yyyyy) and time (24 hr) collected for each sample. Look for field
duplicate (FD) and field blank (FB) samples. Identify on the field COC form with a “FD”
and/or “FB.” Each sample set ID/event ID should contain at least one FB and one FD. If
field QC samples are missing, request an explanation from sample collector and note the
explanation on COC and in lab notebook.

LC fills in the sample delivery building number in the final column of the COC and places a
check mark for each bottle of a sample. (Note: There should be two check marks for each
sample number.) If two samples were not received, request an explanation from sample
collector and note the explanation on COC and lab notebook.

Sample collector signs next to “Relinquished by:” in order to relinquish the samples to the
lab custodian.

LC then signs next to the “Received by:” stating that he/she has physically verified and

received all the samples listed on the field chain of custody form. Fill in date and time that
samples were received from sample collector.
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5.2.1.9. LC signs and records the date and time at the very bottom of the field chain of

custody form.
5.2.1.10. Sample collector is now finished with the sample receiving process and may leave.

5.2.1.11. The LC fills in the date and time that samples are placed in storage. The samples for algae
cell enumeration are stored in the laboratory refrigerator or delivered to lab scientist in a
different location. The samples for the toxin analysis are stored in the lab refrigerator until a
2- mL aliquot is removed for the lysing by freeze/thaw process (5.2.2) and then the original
samples are stored on their sides in the lab freezer. The Anatoxin-a ELISA samples are
received in separate amber bottles with 2 ml of 10X Buffer added to bottle before sample is
collected. The 10X Buffer is supplied in each kit. The total volume in these bottles will be
approximately 20 ml or half full.

5.2.1.12. Scan and create a pdf of the field chain of custody (COC) form. Save the PDF file to the
proper folder on the “S” drive using the following pathway
OWQ/WSP/WSP/OWM/Algae/Cyanobacteria, and the current year of the Lab Results, and
finally under the weekly folder named with the Trip number and the date of the analysis.
Example pathway would be (SA\IGCN\OWQ\WSP\OWM\Algae\ Cyanobacteria\2016 Lab
Results\16LAW006-20160621). Name the COC file with COC and then the trip number.
Example of COC file name would be COC16LAWO00L1.

Lyse samples using Freeze-Thaw Method (Exclude the Anatoxin-a ELISA assay samples).

All steps in this procedure are to be completed by the laboratory scientist.

-

Label Borosilicate
glass vials with the
AA/AB number
5221

Transfer 2 mL of raw
samples into Teflon-

lined screw cap vials

5222

v

Prepare Lab
Duplicate & Lab
Blank
5.2.2.3

A 4

Place original raw
samples in freezer

5224

Freeze 2 mL samples
& record time
5225

v

Thaw 2 mL samples
& record time

5226 >

Repeat Freeze and
Thaw steps 2 more
times
5.2.2.7

Transfer sub sample
into centrifuge tube
5228

v

Balance centrifuge and
spin for 10 minutes

y

5229

Label screw top vials
for sample storage

Transfer 1 mL of
centrifuged samples

into screw top vials
52211

5.2.2.10
Store prepared
samples in
refrigerator
5.2.2.12

5.2.2.1. For Microcystins ELISA, Cylindrospermopsin ELISA, Anatoxin_a RBA analysis, the laboratory
scientist (LS) labels borosilicate glass, screw cap vials. The AA/AB number of sample, the
sample collection date, and a brief name is required for keeping track of the sample through
the process. Anatoxin_a ELISA samples are pipetted directly from the collection bottle.
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5.2.2.2. The LS, using the 100-1000 pL micropipette and corresponding tip, transfers 2 mL of well-
mixed raw sample into the corresponding Borosilicate glass, screw cap vials.

5.2.2.3. The LS prepares quality control samples as follows: for a lab duplicate sample, transfer an
additional 2 mL aliquot from one of the field samples; and for a lab blank sample, transfer 2
mL of de-ionized water from the laboratory into another Teflon-lined screw cap vial. The lab
duplicate sample will be labeled using the original sample number with LD added. The lab
blank naming protocol is the current year, month, and day and add LB to the end. (Example:
“20120712LB").

5.2.2.4. The LS places the original raw samples in freezer for storage.

5.2.2.5. The LS places 2 mL sample vials and quality control vials on their sides in freezer until
completely frozen. Record the start of freeze time on the ELISA Bench Sheet form.

5.2.2.6. The LS removes sample from freezer and allows it to thaw completely with no visible ice
crystals remaining in samples. The sample may be placed in a room temperature or up to
37-C water bath. Record the start of thaw time on the ELISA Bench Sheet form..

5.2.2.7. The LS repeats the freeze and thaw cycle two more times. Record each freeze and thaw time
on Bench Sheet. (Note: each freeze step should take between 17 and 30 minutes and each
thaw step should take between 17 and 30 minutes).

5.2.2.8. The LS transfers thawed samples into labeled centrifuge tubes. (Suggestion: place centrifuge
tubes in a test tube rack being careful in maintaining sample order.)

5.2.2.9. The LS balances centrifuge with sample tubes, sets speed at 3.2 setting (3.2 x 1000 rpm)
and spins for 10 minutes.

5.2.2.10. The LS labels screw top shell vials for each spun-down sample with AB #, site name,
preparation date, and if it is a quality control sample.

5.2.2.11. The LS transfers 1 mL of sample from the top layer of centrifuge tube to corresponding
Teflon-lined screw top lid shell vial. This is 1X (non-diluted) lysed sample.

5.2.2.12. The LS stores covered samples in refrigerator until ready for analysis. After sample aliquot is
removed for ELISA analysis, store samples in refrigerator for possible repeat analysis.

5.2.3. Assay Preparations and Cyanobacteria Analysis Procedures for Prepared samples.

All the following steps are to be completed by the laboratory scientist(s).

57



2017 Cyanobacteria and Cyanotoxin Monitoring Workplan for Selected Lakes in Indiana

B-032-OWQ-WAP-TGM-17-W-R0
Check & record lot #s Record information
and expiration dates o on bench sheet
5231 5232

A

v
Allow microtiter Prepare wash solution Set up and run
plate & reagents to .|  formicrotiter plate Chromate Module for
adjust to room temp g 5234 analysis
5.2.3.3 5.2.35
v

Cyanobacteria
ELISA and/or RBA
Procedure(s)
5236

5.2.3.1.

5.2.3.2.

5.2.3.8.

5.2.3.4.

5.2.35.

The LS opens cyanobacteria toxin kit(s). With a marker or pen, write date opened and LS
Initials. Check expiration date of kit. Remove metal seals from standards and control. (Note:
laboratory forceps is a good instrument to use to peel off the seals quickly.)

The LS begins filling out bench sheet specific for the toxin analyzed. Add the start date, LC
names, titer well position for samples (use duplicates), date and time sample was collected,
sample AB number, location, assay name, and any additional notes. The Freeze/Thaw dates
and times should already be on one of the bench sheets from an earlier step. The LS records
lot numbers, expiration dates, and dates opened for all reagents and solutions. If opening a
new container, write the date and initials on the container itself. Add lot #s and expiration
dates for each item used in the kit onto the appropriate bench sheet (Note: bench Sheets are
located in top drawer of Building 41 file cabinet in a labeled file.)

The LS removes from the analysis kit the predetermined microtiter plate strips/rows needed
for analysis from the microtiter plate. The LS places the strips into a microtiter plate from a
previous run (reused plates located in lab supply drawer). Reseal zip-lock foil bag with the
remaining strips and put back into analysis kit for later use. Place the microtiter plate with the
required plate strips/rows (Note: do not use a partial row), the reagents to be used early for
the analysis, and the lysed samples on the bench top and allow them to adjust to room
temperature.

The manual wash requires wash solution from the ELISA or RBA kits. The analysis kit wash
solutions are the same solution for Microcystins, cylindrospermopsin, and both the Anatoxin-a
analysis. The wash solution is a 5X concentrated solution that needs to be diluted with de-
ionized water in a 1:5 ratio by LS. Prepare solution by adding the 5X concentrate and four
equal volumes of de-ionized water into the 1L container. (Note: This solution can remain until
used or until the summer sampling season is over.)

LS sets up the Abraxis module for running the toxin analysis on the Chromate Reader. The
Chromate program is on a designated laptop stored in the Building #41. This process should
take less than 30 minutes and can be started anytime during the analysis. (The analysis and
storage of results are described in a later section of this SOP.)

A. Turn on Chromate Machine. Toggle switch is in back (“ON” position is when the top half
is flat and pushed in).

B. Connect the lap top to the Chromate Reader (Reader must be on before connecting lap
top).

C. Open Chromate Manager ICON on the Desk Top.

D. Click on “Assay Calibration” on bottom to load the assay method onto plate.
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m

From drop down menu on top left, select “Microcystin ADDA” or “Cylindrospermopsin 1X”
or “Anatoxin-a 1X” or “Anatoxin-a ELISA”. Microcystin ADDA means analyzing samples
for Microcystin toxin at no dilution or 1X as a freeze-thaw process.

To add calibration test, go to top right and on drop down click “ALL”.

Click on “Add to Plates” on bottom right. See wells are assigned.

If everything is connected correctly the tray will now come out. Click “Tray In” on left.
Click “Add Sample” on bottom of screen.

Click “Add Sample ID” on bottom left.

Click “Edit” & then add AB#s on bottom or do not click “Edit” and choose AB # from list.
The AB # may already be there from a different analysis. If some are there and some of
the sample #s are not, you may get in and out of the edit mode depending on whether
you need to add a hew AB # or select from the list.

L. Identify sample, for example, if sample is a field duplicate put “duplicate” in 3 column
under “List Name”.

Click “Done”.

From Sample Database, select sample number you want to add to the analysis and in
bottom of 15t column click “Choose”. Must be selected in the correct analysis order.

O. See them on left side (top) ID column. Look to see if all are there and order is correct.
Highlight all.

Close the Sample ID list.

Click on Test column and highlight “Microcystins ADDA” or “Cylindrospermopsin 1X” or
“Anatoxin-a 1X” or “Anatoxin-a ELISA” to right.

Click “Add Test” on 3 column at bottom of screen. See work list on right and check if
highlighted.

S. Click “Add to Plate”. If plate is not ready to be read, you can leave the program here until
plate is prepared.

AeTTITOM
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5.2.3.6. Cyanobacteria toxin analysis Procedures. (Note: Steps 5.2.2.1 through 5.3.2.5 are to be
completed in preparation for this analysis.)
A. LS procedures for the Microcystins ELISA (Note: approximately 3.5

hours)

e Add 50 pL of standards, control, and samples into corresponding wells of the test
strips in duplicate according to the plate layout and the Microcystins ELISA
Procedure form. Use the same tip for standards 0-5 in successive order. Prime all
new tips by extracting and expelling liquid at least 3 times.

e Add 50 pL of antibody solution into each well successively using the multichannel
pipette. Cover titer tray with Titer-Tops Clear Adhesive Film. Mix by moving the tray
in a circular motion on the bench top for 30 seconds. Incubate for 90 minutes at room
temperature.

e Remove Titer-Tops Clear Adhesive from titer tray. Wash wells manually with squirt
bottle of wash solution on countertop. Fill each well to top with Wash buffer and
empty buffer in sick by shaking vigorously. Repeat 3 times. Make sure all liquid is
taken out from wells and that no bubbles are present in each well. If bubbles are
present, strongly tap the titer tray upside down on a paper towel on the bench top.
Keep tapping until there are no bubbles present at bottom of wells. (Note: Do not
wrap the plate with paper towels. Fibers from the towels can cause errors in the
analysis. Bubbles left in wells can also cause erroneous results.)

e Add 100 pL of enzyme conjugate into each well successively using the

Multichannel pipette. (Note: make sure enzyme conjugate has been equilibrated
to room temperature before using.) Cover titer tray with Titer-Tops Clear Adhesive
Film. Mix by moving the tray in a circular motion on the bench top for 30 seconds.

e Incubate for 30 minutes at room temperature under light-safe box/cover. Remove
Titer-Tops Clear Adhesive from titer tray. Wash wells manually with squirt bottle of
wash solution on countertop. Fill each well to top with wash buffer and empty buffer
in sink by shaking vigorously. Repeat 3 times. Place titer tray in plate washer. Make
sure all liquid is taken out from wells and that no bubbles are present in each well. If
bubbles are present, strongly tap the titer tray upside down on a paper towel on the
benchtop. Keep tapping till there are no bubbles present at bottom of wells.
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e Add 100 pL of color substrate solution into each well successively using the
multichannel pipette. (Note: make sure color substrate has been equilibrated to room
temperature before using.) Cover titer tray with Titer-Tops Clear Adhesive Film.

e Incubate for 25 minutes at room temperature under light-safe box/cover.

e Add 50 pL of stop solution into each well successively using the multichannel pipette.
(Note: make sure stop solution has been equilibrated to room temperature before
using.) The color of the liquid in the wells will turn from blue to yellow instantly.

¢ Read tray using the assay named in step 5.2.4.

B. LS procedure for the Cylindrospermopsin ELISA (Note: approximately two

Add 50 pL of standards, control, and samples into corresponding wells of the test strips in
duplicate according to the plate layout and the Microcystins ELISA Procedure form. Use
the same tip for standards 0-5 in successive order. Prime all new tips by extracting and
expelling liquid at least 3 times.

Add 50 pL of enzyme conjugate solution into each well successively using the
multichannel pipette.

Add 50 pL of antibody solution into each well successively using the

Multichannel pipette. Cover titer tray with Titer-Tops Clear Adhesive

Film. Mix by moving the tray in a circular motion on the bench top for 30

seconds.

Incubate for 45 minutes at room temperature. Remove Titer-Tops Clear Adhesive from
titer tray. Place titer tray in plate washer. . Wash wells manually with squirt bottle of wash
solution on countertop. Fill each well to top with wash buffer and empty buffer in sick by
shaking vigorously. Repeat 4 times. Make sure all liquid is taken out from wells and that
no bubbles are present in each well. If bubbles are present, strongly tap the titer tray
upside down on a paper towel on the benchtop. Keep tapping till there are no bubbles
present at bottom of wells.

Add 100 pL of color substrate solution into each well successively using the multichannel
pipette. (Note: make sure color substrate has been equilibrated to room temperature
before using.) Cover titer tray with Titer-Tops Clear Adhesive Film.

Incubate for 30-45 minutes at room temperature under light-safe box/cover.

Add 100 pL of stop solution into each well successively using the multichannel pipette.
(Note: make sure stop solution has been equilibrated to room temperature before using.)
The color of the liquid in the wells will turn to yellow instantly.

Insert tray into Chromate Reader and read tray within 15 minutes of adding stop solution.

C. Assay procedure for the Anatoxin-a RBA (Note: approximately five
hours)

Add 25 L of the standard assay buffer or 25 L of the sample assay buffer into the
appropriate wells of the test strips according to the plate layout in the Anatoxin-a RBA
Procedure form.

Add 100 pL of the standard solutions and samples into the appropriate wells of the test
strips, containing the appropriate assay buffer. Analysis in triplicate is recommended.
Cover the wells with parafilm or tape and mix the contents by moving the strip holder in a
circular motion on the benchtop for 60 seconds.

Incubate the strips in an incubator at 37 - C £ 1 » C for 2 hours.

Add 50 pL of biotinylated alpha-bungarotoxin solution to the individual wells successively
using a multichannel pipette. Cover the wells with parafilm, mix the contents by moving
the strip holder in a circular motion on the benchtop for 60 seconds.

Incubate in an incubator at 37 - C £ 1 - C for 30 minutes.

Remove the covering and vigorously shake the contents of the wells into a sink. Wash
the strips three times using 1X washing buffer solution. Use at least a volume of 250 uL
of washing buffer for each well and each washing step. Remaining buffer in the wells
should be removed by patting the plate dry on a stack of paper towels.

Add 100 pL of reconstituted streptavidin-HRP conjugate solution to the individual wells
successively using a multi-channel pipette. Cover the wells with parafilm and mix by
moving the strip holder in a circular motion on the benchtop for 60 seconds.
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Incubate in an incubator at 37 - C for 30 minutes.

Remove the covering and vigorously shake the contents of the wells into a sink. Wash
the strips three times using 1X washing buffer solution. Use at least a volume of 250 uL
of washing buffer for each well and each washing step. Remaining buffer in the wells
should be removed by patting the plate dry on a stack of paper towels

Add 150 pL of substrate (color) solution to the wells using a multi-channel pipette. Cover
the wells with parafilm and mix the contents by moving the strip holder in a circular
motion on the benchtop for 60 seconds.

Incubate for 30 minutes a room temperature. Protect the strips from direct sunlight.

Add 100 pL of stop solution to the wells using a multi-channel pipette or a stepping
pipette in the same sequence as for the substrate solution.

Read the absorbance at 450 nm using a microplate ELISA photometer within 0 to15
minutes after the addition of stopping solution. (Note: color will start to break down after
15 minutes.)

D. LS procedure for the Anatoxin-a ELISA (Note: approximately two and a half

Add 50 pL of the standard solutions, control, or samples into the wells of the test strips
according to the working scheme given. Analyze in duplicate.

Add 50 pL of the reconstituted enzyme conjugate solution to the individual wells
successively using a multi-channel pipette.

Add 50 pL of the reconstituted antibody solution to the individual wells successively using
a multichannel pipette. Cover the wells with parafilm or tape and mix the contents by
moving the strip holder in a circular motion on the benchtop for 60 seconds. Be careful
not to spill the contents. Incubate the strips for 60 minutes at room temperature.

Remove the covering and decant the contents of the wells into a sink. Wash the strips
four times using the 1X wash buffer solution. Use at least a volume of 250 pL of wash
buffer for each well and each washing step. Remaining buffer in the wells should be
removed by patting the plate dry on a stack of paper towels.

Add 100 pL of substrate (color) solution to the individual wells successively using a multi-
channel pipette. Cover the wells with parafilm or tape and mix the contents by moving the
strip holder in a circular motion on the benchtop for 30 seconds. Be careful not to spill the
contents. Incubate the strips for 20-30 minutes at room temperature. Protect the strips
from sunlight.

Add 100 pL of stop solution to the wells in the same sequence as for the substrate (color)
solution using a multi-channel pipette or a stepping pipette.

Read the absorbance at 450 nm using a microtiter plate ELISA photometer within 15
minutes after the addition of the stopping solution.

5.2.4. Analyze data in Chromate Reader using the Chromate Module Continued from section 5.2.3.5.

5.2.4.1. LS inserts prepared microtiter plate in Chromate reader. LS positions plate
according to diagram on lap top screen.

5.2.4.2. Click “Read Plate”.

5.2.4.3. After analysis is read (takes approximately 2 minutes), click “Select All” test results.

5.2.4.4. Click “Accept” test results. (Proceed to 5.2.4.5).

5.2.4.5. Save assay calibration and test reports on desk top of the laptop computer.

1.

2.

To observe results for standards and control, click “Assay Calibration” button on bottom of
screen.

Click “Print Preview” to look at curve, CV%, and R? and then click “print” (pull down) to make the
file for Standards. The following is an example of the naming “st2012M0614”. The “st” identifies
this file as a standard curve file, “2012” identifies year. “M” identifies Microcystins ELISA and, if a
Cylindrospermopsin ELISA, “C”, and if an Anatoxin-a RBA, “A” would be used. “0614” identifies
month and day of the analysis.
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3. Click “Report” to look at sample run file.

4. Click “Select ALL".

5. Click “Export” to make txt file and to make an xIs file. The following are examples of both file

names: “run20120901.txt and run20110901.xIs.”

Click “Print Preview” to look at the run file in a format and then click “Print” to get a file of results.

Save all 4 files (Standards , Sample , Sample TXT, and Sample XLS ) and save to Cyanobacteria

file folder on lap top under the year of analysis sub folder, and either the Microcystins,

Cylindrospermopsin, or Anatoxin-a sub folders on laptop’s desktop or on H drive.

8. Email through Outlook the four files to self and other staff assigned to this project. This
quick and visual look at the results will provide immediate information for determining if the ELISA
assay should be repeated.

9. Review using quality control decision tree specific for each assay. Copies of each quality control
and decision tree are found in this TSOP in the Appendice 10.3. Results of QC elements are put
into lab notebook.

5.2.5. Quality Assurance Protocol

5.2.5.1. LS will review results following Quality Assurance Protocol as detailed in the
Appendice 10.3.

5.2.5.2. LS follows the Quality Assurance Process and documents in Laboratory Notebook any
step that does not comply with QA limits. See checklist for QA review in appendice 10.3.

5.2.5.3. Following QC protocol and recommendations from Abraxis labs, if LS determines a
critical QC element is out of specification and cannot be fixed with eliminating two or less standards, the
analysis must be rerun.

5.2.6. Reporting

5.2.6.1. LS will prepare final reports for the Cyanobacteria and Cyanotoxin Program Manager
or his/her designated representative and the Quality Assurance
Officer assigned to the project.

5.2.6.2. LS prints out Standard file, the Run file with LS’s signature on bottom,
and an Excel report with sample name, sample number, collection date of samples, and results and create
one file from the copier/scanner. Send this pdf and a separate Excel
report to Cyanotoxin Program Manager or his/her designated representatives by Friday 10 AM through email.
An example of the pdf file name is “Microcystins ELISA Results for August 8, 2012.” Store pdf file in
designated location. See example of final report in appendice 10.4.

5.2.6.3. LS combines COC with pdf file developed from 5.2.6.2 to be saved on the shared drive. This file will
be used for the assigned Quality Assurance Officer (QAO) to review data after uploaded into Assessment
Information Management System (AIMS).

5.2.7. Electronic Data Interface for Importing ELISA Analytical Results.

5.2.7.1 LS will provide an electronic folder in the Branch Share drive of all documents involved with analysis
including COC and Bench Sheet for QA Officer to review and to build an Electronic Data Interface for
Importing ELISA Analytical Results into the Assessment Information Management System.

5.3. Related Technical Issues:

5.3.1. Health and Safety Warnings:

e Gloves should be used whenever handling samples, standards, solutions, and reagents.
e The ELISA MSDs are stored in Algae Project information folder kept on lab benchtop and in the
MSDS binder for the lab.
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e The substrate solution contains tetramethylbenzidine (TMB) and the stop solution contains diluted
sulfuric acid. Avoid contact with skin and mucous membranes. Wash with water if contact occurs.
(Abraxis users guide).

e Lab safety glasses should be worn when working in the laboratory.

Cautions:

¢ Original raw samples need to be stored in the freezer when not in use.

e Standards and solutions should be stored in refrigerator when not in use.

e Opened standards and solutions may not be as active as needed if stored over a month in
refrigerator.

Interferences:

Always pre-wet pipette tips before adding samples, standards, and reagents to titer wells.

Always add reagents to the titer wells in the same order.

Splash backs can cause errors in readings.

Always vortex samples (a few seconds) and standards before pipetting from them.

Bubbles left in plate wells after wash step causes analysis errors.

Dust and fibers from outside sources such as paper towels in wells causes analysis errors.

e Standards, controls, samples, check samples should be equilibrated at room temperature before
using.

o Failure to mix original sample before collecting sub sample can result in non-repeatable results.

o Do not use reagents past the expiration date.

e Prolonged exposure to light and room temperature will result in reduction of activity in reagents. If the
activity is too low the Chromate program will not analyze results.

¢ Do not touch the top of microtiter cells containing solution with the analyst’s gloves. This will ruin the
cells affected.

e Do not over aerate samples by pre-wetting tips more than 5 times.

Calibration:

Run check samples monthly during sampling season.

Run controls, standards, and samples during the analysis.

Field blanks and field duplicates are collected by sample collector and added to the analysis.
Lab blanks and lab duplicates are added to analysis by laboratory scientist for each event.
Relative percent differences are calculated on both field duplicates and lab duplicates.
Regression analysis limits must be met.

Troubleshooting:

e Contact customer service representatives from Abraxis for advice and opinions on problems that
occur with analysis.
XXXXX@abraxiskits.com
e For chromate computer module problems’ contact “Awareness Technology” Model 4300 Serial
Number 4300-1315. Tech Support mstandt@awaretech.com.
Chromate computer module should be updated yearly.
Refrigerated samples should be disposed of at end of season.
Bubbles must be eliminated from wells before continuing with analysis.
A second laboratory scientist may observe analyst or run analysis to identify operator error.
When adding a new assay to Chromate Manager, the report template for the new assay should be
attached to custom report format with IDEM logo. Steps on how to set the IDEM Report Template in
Chromate Manager for a new assay calibration report or to reset the templates for any of the assay
calibration reports are shown below. In the Chromate Manager program:
e (o to Settings -> Custom Report,

o click to highlight the assay for which you want to set the template (i.e. Anatoxin a ELISA (2
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e click Set Template button,
e Navigate, if needed, to the .rpt template file. (It should be the RptCustom folder.),
e select IDEM Assay Calibration Report rpt. (or the template for the results if setting the result

report),
¢ click Open button, and
e Click OK.

Records Management

Original copies of field chain of custody forms, bench sheets, and calculations are stored in top
drawer of lab file cabinet and electronic copies are found on Shared Drive.
(SNIGCN\OWQ\WSP\OWM\AIgae\ Cyanobacteria\2016 Lab)

A summary of the analysis and comments are reported in lab notebook stored in top drawer of lab file
cabinet or at LS’s desk.

Final reports and QA reports are stored both electronically ion the Shared Drive.
(SNIGCN\OWQ\WSP\OWM\AIgae\ Cyanobacteria\2016 Lab)

Completed field chain of custody forms are stored on the Shared Drive.
(SNIGCN\OWQ\WSP\OWM\AIgae\ Cyanobacteria\2016 Lab)

Analysis results are stored electronically on the Shared Drive. (S:\IGCN\OWQ\WSP\OWM\Algae\
Cyanobacteria\2016 Lab)

Accepted analysis from Chromate reader are stored electronically in the Abraxis program module on
designated secured lap top that is stored in laboratory 41.

Final results are stored in AIMS.

A copy of the Root file in Chromate program is stored electronically on the Shared Drive in case the
Root file is erased during updates and re-imaging of computer. (S\IGCN\OWQ\WSP\OWM\Algae\
Cyanobacteria\Backups of Chromate)

Quality Assurance / Quality Control

The LC that oversees the lab will evaluate laboratory procedures for quality control and quality
assurance compliance with TSOP.

The designated overseer of the laboratory will, with recommendations from Abraxis technical support,
approve minor changes to standards, samples, and quality control results on a case by case basis.

References

8.1

8.2

Instructions on the Building of an Electronic Data Interface for Importing Microcystin-
ADDA Analytical Results into the Assessment Information Management System.
S:\Algae|Cyanobacteria|Microcystins ELISA|EDI

Abraxis Microtiter Plate Washer Manual, S;Algae|Cyanobacteri|Microcystins ELISA|Auto

Plate Washer — Awareness Technologies.

8.3

Abraxis training Manual, MSDS, and step by step instructions for ELISA kits are located

in black folder in the Building 41 ALGAE Lab on the bench top.

History of Revisions

The original version was approved June 2013. Second revision was approved October 2014.This third revision
includes the addition of procedures for the Anatoxin-a ELISA analysis.

Appendices

10.1. Field Chain of Custody Form
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10.2. Copy of Bench Sheet for Microcystins, Cylindrospermopsin, and both Anatoxin-a
10.3. Checklists for QA Review of Data for Microcystins, Cylindrospermopsin, and Anatoxin-a
10.4  Example of Final Report Formats
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10.1.  Field Chain of Custody Form

B-032-OWQ-WAP-TGM-17-W-R0

Project:
indiana Department of Environmental Management }

CWQ Chain of Custody Form

owWa Sample Set or Trip #:

1 Certify that the sample{s} listed below wasiwere collected by me, or In my pr Date:
Signature; Section:
Sample Media {1 Water, [T Algae,[3 Fish, [J Macre, [1 Cyanobacteria/Micrecystin, I Sediment)
Lah @ - _ =Tl 20| we| - Date and Time Collected
Assigned IDEM 5 & Fe |Ex|Ex | B3/ E5|EE | B2 Cne check
Eon 4] P B PP SElgn i Boladlwd per bottie
Number / Gontrol & 2Z gz |g> (8= 18§ 88|96 . !
Event ID Number | @ Sa | 26 olag ] Ne Date Time preser
CPEPlastic i G 2 Glass 1 N.ME Narrow Mouth - Bact = Bacteriological Only” Should samples beiced? | Y | N
M= MSMSD IR e Blank P = Duplicate R=RVISH o e e
Carriers
| certify that | have received the above samplels).
: “rBignature BT soDate ] oo Thne ‘Seals Intact Commenis -
Relinquished By:
q V! v N
Received By:
Relinquished By:
q ¥ v N
Regeived By:
Refinguished By:
L Y v N
Received By:
IDEM Storage Room #
Lab Custedian

T ceriify that | have received the above sample{s), which has/have been recorded in the official record book. The same sample(s) wili be in the

custody of competent iaboratory personnet at all imes, or focked in a secured area,

Signature: Date: Time:,

Lab; Address:

Revision Date: 4/27/2016
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10.2. Copy of Bench Sheet for Microcystins, Cylindrospermopsin, and both Anatoxin-a

Microcystins ELISA Procedure Form
Start Date Analysts

End Date

Titer Tray Sample AB Number S5ample Name Motes
Well Position Date
1A-2F - Standards 0-5, control * all samples in duplicate
2G-H
1.
L]
3E-F
3G-H
IrE
4.0
3E-F
45-H
LF. .

SE-F
5G-H

Cycle Freeze Date & Time Thaw Date & Time Motes

Aszay Name Drilution

Lot # Exp. Open Lot # Exp. Open

Std 0 Antibody

Std 1 Conjugate
“Tid I Substrate

Srd 3 Stop
“Std & Thlutant

Std 5 Wash

Control Plate

Kit
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Cylindrospermopsin ELISA Procedure Form
Start Date Analysts
End Date .
Titer Tray Sample AH Number Sample Name Notes
Well Position Date
1A-2H - Standards 0-7, control *alt samples in duplicate
3A-8
3C-D
BE-F
3G-H
4A-B
AC-D
AEF
AG-H
5A-B - o
5C-D
BE-F
5G-H
Cycle Freeze Date & Time " Thaw Date & Time Notes
i
2
3 »
Assay Name DHution
Lot # Exp. Open Lot # Exp. Open
Std G Antibody
St i Conjugate
Sid2 Substrate
§id3 o Step T T
swld Dilutant
sSids Wash
Std o Plate
Coniral [
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Anatoxin-a Receptor-Binding Assay Procedure Form

Start Date Analysts

End Date I . —

Titer Tray Sample AB Numbher Sample Name Notes
Well Position Date
1A-2G - Standards 0-4 * all samples in triplicate

ZH-3B -

3C-E

- oo . .
——me— —— - :

4D-F

4G-5A

5B-D
—

5H-68
6C-E
6F-H
7AC
S

Cycle Freeze Date & Time Thaw Date & Time Notes

Assay Name Dilution :

Lot # Exp. Open Lot # Exp. Open

Biotinylated alpha-
Std O bungartoxin

Std 1 Conjugate

Std2 T Substrate

<d3 i o

Std4 Diluent”
Wash

Siandard Buffer Assay Plate

“Sample Suffer Assay Kit |

69



Start Date

End Date

Titer Tray Sample

Well Position
1A-2F

Date
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Anatoxin-a ELISA Assay Procedure Form Duplicate

Analysts

B-032-OWQ-WAP-TGM-17-W-R0

AB Number Sample Name

Notes

- Standards 0-5, control

all samples in duplicate

2G-H

L]

ELeR ]

3E-F

3G-H

L

-0

IET

4G-H

oA

SE-F

5G-H

LA

BE-F

Bl-H

Aszay Mame

Dilution

Exp. DOpen Lot # Exp.

Open

Std O

Conjugate

Std 1

Entibody

Std 2

Substrate (Color)

“Tid 3

“SRop

Std &

Diluent 10X

“Std &

Wash

NC_0.75 ppb *0.185
(0.585-0_335)

Plate

Conjugate Diluent

Fit

Antibody Diluent
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10.3 Checklists for QA Review of Data for Microcystins, Cylindrospermopsin, and Anatoxin-a

Microcystins ADDA ELISA
Checklist for QA Review of Data

Rewision 0ao 12 Novemnar 7013

Daclsion Trag

1. Review mesn absorbunce for any uveriap. | mean absorbance overfap, review
irdividual absorbance values of the standards. Ao thase any svarkspplag wedvidial
absorbarca values hebween standardy?

Adjusimeants are allgwed within the Chromate sofware 19 rem ove the individial
standard absorbance value thal js cut of rango from the caleylatad callbsallon cure,

Mote: we are only allowed 1o remove points for valld cause such as pipetting arrors,
spiagning, residuals, and contamination.

I mean overtap is slill oecund g, than the i should be rejecled.
2. Iz Norma: Contrel (NG concentraiion within its acoeptable range .75¢ +- 0,186
{0.685-0.935}7 Vary with packaga direclion [ he iun can be seoepted:
+ [fboth of the NC concenirallans ara wilkin range,
o iftha NG mead ls wilin Ihe acceptabls range,
«  Ifape NG is witinn the scceptzble range and H 1s sbvious hat the
3econd value was a pipetting crrar or 8 resalt of conlarminaticn,

It rene of these ondilions are met tho run shoeuld be rejecled.

. 15 % Ceaflclart of Varience (% GV} of the repficale absorbances of each standard
< 10%7 Stive for < 6%

ta

Adiuslinanls are allowed wilhin the Chromate soltware 1o remcve the indivsdual
stangard absorbance vaiuo that is out of rango frorm he calcualad callbeatian eurvg.

Hote: we are only allowed to semove poinis for valid catsa such as mpottlag errors,
splashing, and contarplpation,

After the allowed adlusimens, f ane 3% O is 2 10% but <15% the run can sl be
accepted. If bwe or more slendords ¥ CWs from tho acceplod valucs aro = 10% the
run should be rejectad.

CV %= standard daylatinfimean) x100

i3 Mae 2015
Fagadald

Microcystins ADDA ELISA
Checklist for 4A Reviaw of Data

Ravislon Dale 3 November 2003

8. |5 RPD of mean concenbialion between sample and its lsboratony dusticate £ 30%7
If ane o more valyas ara salow the L, Ihe BFL cannat be measurad of Q0 Mags
appiied in e AIMS I,

8, [fresullls = the ol 'brafien range (5.0 ppY), the sample should be dilutod Sx snd
rerun to obtain a result withir. the calibration range. Results above calibration range
will nal be reported. (From the dilutad dun, a mean valde of 6 fepllcale results will
b dho accepad rosalk}

Cbservallonal Checkllsl

10.\Waz the titar tray read in the specirepholometer within 15 minutes of Inlroducing the
Slop Selution i the 1iter wedls?

Mele: Abraxis recurmmencds readicg within 15 minkles as abserbance begins io
attenuate afier this lime rame and [he chances of mecting 04 oritetia decreases
afier this fime pedod due o decresse in binding snd 1he % CV ises.

11, I5 the mean absorbanse of standard 0 =1.00G7 {=1.400 peferad),
12 Caleulale percent recovery of Nenmal Cantret
%R = [[A-B) x 100)/C.

Recard ca'enlatlon and reeard in log baok for later assessinent.
‘Where: A = Anilyte concentration determined experimantally with known
queility of rafgrenca matarial addad,
= fackground conceniration determined by soparate fiek? blank.
o= True value of refarence slandand added {x dilGan faetor)

3. Catoulate each BuyBa
2. Each BBy should be less than 0.4 (Bzis the mean absorbance of tho
replicates fui slandard & and By s Ihe mean abeoibanze of the eplicates of
standard 0. .

b. Eacrh B./Bg shou'd decrease by about 3,153 witn each successive standard
(eash By s Me mean absarbance fas eact ¥ standard).

13 deng 2013
Page 3 at4
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Microcystins ADDA ELISA
Checkiist for @A Review of Dafa

Favislon Gala 22 Hoyomaer 213

-

. For saengkes, |2 the % OV ol tha replcata ebsorbance for each samgle < 15%7 |f
samgfe absorbance % CWs are =15 bul £ 20% this showld ba nated, |If lhe sample
absarbance % CV is > Z0% fhen tha samjle result shaukd be rejected.

Mata: Module does not calculala fhia % W for duplicatsa semples for you.

Websia ystann deviation. phg

Rasyrateulttion, cornstalisti

o

. i3 tha R? of the calibratian curve 0,990 or beller? Flowever this |s not necessarily a
reasan for rejecing the run. Best professianal judgment should Ee usad, kvalale
aaeh raplicala slandard whera the % CV s bigh. For Ihe guipnsa of obtaining ar R?
wvalee of 0.550 or greater, individual absorbanca polnis of a parllcular standand that is
out of lina can ba remevod Fam e calibrativn corve dedvation as alowed by o
Chramata rocule.

Instruetions: Femeval of points due to pipetting or other xnown crrers in those walls
should aiow for the seleclion of e cormbinelion of stenderd thet meel e R? 0f0.99
ani positians the Mermal Gonirol canceniration closestio the known cancontration of
(750 fgml. This will zlfew for a stralghl cahbration line In $he corect vestical positicn
resuiling In the musl accirate sample @suls.

Warning: Foous an rermaving arly fat which you know 1s invaltd and avoid just irying
ta forco tha fun into meating tha acceptabilily eritarls when i may huve other izsues
thatt need Lo be addressed.

11 an. R valua of 0,98 s ot obteined aad for cansistency, the run could be rojected,

€, |g Ehe ek Blank result < Raporing Limtt (R} £ Method Deteclion imil (80L17 and |s
the izboralory biank= RL? RUMDL = 0.18 pgfL. {Limils vary batween ragular qlis or
anhanced K15,) [ Larks ara contaminated to a [evel that will impact the resulis, the
run may be refecied. Fxample of non rajacted sampte results: if sa-mpla result [s
Biwsexd high ancd the results are still below ihe detsction limils then rasults can ba
accepled. IDCM QA fags will be applicd In fha EOI

~

. |z Relalive Percenl Difference [RPD) of tha moan conceriration batweesn samgle and
Its field duplicaie 5 30% (not crlculated yel)? if ene o mare values are below the RL,
the: RPDr cannot be measutad or QC fiags apaflad in the AIMS k13,

RED=|5.D} x 200/ S+ DY

WWhere: 5 = sample concentration
[ = diglicate samie concentration

13 dunie 2013
Page 2atq

Microcystins ADDA ELISA

Checklist for QA Review of Data

RevIaipa Date 37 Movemper 2093

14. Tha concenlration of aach siandard {0.00, 016, 0.40, 1.0, 2.0, and 5.0 pgil) shauts
ba withler +- 20% of the ex; veduz, Adju will be necessary to accaunt
for dilutians for the run. Ranges are lsted nexl.

0.15 rarge 012 - 048
0.40 range D22 -0.48
1.0 range 0.60- 1.2
on ranga 1.6 -2.4
50 range 40 -840

15. Check Samples Concentrations for 2013 Spring & S ummer
+ Chack Sample A4 expectod valuo <015 ppb
+ Check Samplo B aspactad valus 2.0 +- 0.5 pph
= Check Sample C expected value 2047 5 ppb

Bloter Alf £28 Checklist rasults will be nolaled in Laboratory Notobaok.

For technical assistance for detevmining tha accoptance of @ run Gall Dave Deardor’
arother bachnlcal sugget slalf a1 abraxis 218-357-3911. Email 8 copy of nm ko
Abraxis {Lisa Kamp or Dave Deardorfy so they conmake an accurato detenméinatlar,
Tkamp@dabraxls «ils. som or doeardor [fEda brasiskils. o

19 Jurca 2013
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2017 Cyanobacteria and Cyanotoxin Monitoring Workplan for Selected Lakes in Indiana
B-032-OWQ-WAP-TGM-17-W-R0O

Cylindrospermopsin ELISA

Checklist for QA Review of Dafa

Hovislon Data 13 November 2013
DALz nerha cle iR PraceduresToxing & PinetsyCylindrasperriapsin ADDA ELESA OA Anabysis critetla 11-
282013 ok
Deslsion Treg
1. Review mean absorbange for any averdap. If mean absorbance overlap, review
individ gl absorbangs values of the slendards. Are there any overlapping individual
absorbance values between standards?

Adlustments are allowed within the Chromate software (o remove the individuak
sizndard absmbance value hat 15 cul of range fiom the calculsted ealitrasion curve,

Note; we ora onty allowed o remove polnts for valld cause such as pipelting creors,
splashiing, reslduals, srd eomamination

IF mean overlap is still ecouring, lhen the run should be rejected

2. |18 Mormal Contnol (NC) concenlration within its acceptable rango 0,750 +- 0,150
{0.600-0.900}7 The run can ba asceptad:
¢+ ilbolhof the NG concenirations are within range,
« if{he MC mean is within the acceptable rangs,
¢ ifone MG is witkin the accaptable range and 1 is abvicus that the
second value was a pipetting < mor or a result of cantaminalion.
I nane of these condiflans are met the run should be refected,
3. Is % Cosfficient of Varance (% CV} of the replicale absorbances of each standard
< 10%7 Strive for < 6%.
Adjustments are sllowed within the Chromats software ko remove the individual
slandard absobance value that Is out of range from the calculated calibralion curve.
How we are enly alfowed 10 remove: peints far valid esuse suth as plpeting amors,
splashing, and contaminatian,
After the allewed adjustments, if one % 0V is 2 10% bul <16% the nin ¢an st ke
accapted, i two or mora standards % CWs from 1he accepted values are 2 10% the
run should be rejected.
CV %={ standard deviation/mean} x100
77 hpnl 7014
Paga Lal4
Cylindrospermopsin ELISA
Checklist for QA Review of Data
Ravizini Dale 13 Navember 2013
DiigachCyanchacteslahQa P Toxins & Plpet ARD, ELIRA CA An alysis crileria L1~

1 201 Tefmex

Wiere: & = samiple concentration
D = duplicaie sample cancenirafion

8. 1s RPD ofinean concentration bakween sampie and It labdratery duplicats < 30%7
If ore v Imcie values are below the RL, the RPD cannot be measured or GC Hags
appliad in the A/MS FDI,

9. ¥iresult is > {he calibrafion range (2.0 ppb), the sampls should be diiuied 5x and
reun to oktain g fesult wilhin the calibration 1angs, Results above catibration range
will not be reparted. (From fhe diutad run, a mean value of 3 samples ar 6 raplicate
results will be the acceptad result.)

Observational Checklist

10, 'Was the liler tray read in tho specirophetameter within 15 minules of inldusing the
Stop Subulian ko fhe ter welis?

Mote: Abrase recomim ends reading witiin 15 minues as absorbance beglns to
allenuata afier this fime frame and the chances of mesting QA citera decreasgs
after ihis lime pariod due to decrease in Binding and the % GV rises.

11.15 Ihe rean absorbance of standard 0 =1.0007 {1.400 prefered).
12.Caleulate percent resovery of Nanmal Cartrol:
%R = [{A-B} x 100)iC,

Record calzulation and record in leg book for tater assessment,
Wheret A = Anafyle concentratlon detennined expedmentally with kaowen
quaniity of reference malerial added,
B = Background concentralion delemined by separate field blank.
G = Truo value of reforonen standard added {x dilution fackos)

13, Calculate cach By/Fy
a. Each BBy should be less than 0.4 (B is the mean absorbance of the
replicates for standard & and By is the mean absorbance of the replicates of
signdard Q).

AT Apel 2014
Pago 3ot 4

72

Cylindrospermopsin ELISA

Checkiist for QA Review of Data
Ravislom Daia 13 Movembaor 1043

halgaeCyanabat el ProcedusesToxins & Fipets\Cylindrospermopsin ADDA ELIZA GA Analysls eriterla 11-

FA-FOLE decy

=

For samples, is the % Cv of the replicata absorbance for oach sample < 15%7 §f
sample absorbance % GVs are =15 but 5 20% this should be noted, If the sample
dbsorbance % GV is » 20% fhcn the sample result should be pejectad.

Mote: Module daes not calculato Ino % CV for duplicate samplses for yoe.

Websle: hitp:feasyeatculztion dsrd-devialion,php

15 the R® of the calibratlon curve 0,390 ar botter? However this is not necessaiily a
reason for reacting the nun. Best professlenal judgmen: should be uvsed. Evalualte
eazh replicate standard where the % GV is high. Far the purposo of obtaining an RY
valug of 0.994 of greater, individual absarbante points of a particular standard that is
ol of line ¢an be remaved frem the calibratlen curve darvalion as allowed by the
Chromate moduls,

i

Instructions: Removal of puints due [o pipelting or other known arrors in (hogs weils
shautd alfow for the selestion of the cambination of stardard that moet tha R? of 0,99
and pusitions the Mormal Contrad cancentrafien casost to the known concentration of
Q780 rfigfml. This will allow for & stealght calibration fine In the comect vertical position
resUting In the most accurate sampla rasults,

warning: Focus on removing only Ihat which yau know |5 invelid and avoid just ‘rying
(o foree the run inke mesting the acceptavility criteria whan it may lsave other lssues
that nead o be addressed.

¢ 51 REyaluc of 0,98 is nat ablained and for consisiency. the run could be refected.

|5 Tha fiald blank rasull < Reporling Limit {RL} / Methad Detection (it {MDLY? and is
tha laboratory hlank< RL? RL/MDL = 0,158 yg/L. {Limils vary belween régular kits cr
enhancad kits ] IF blanks ane contamineted o a level that wil lmpact the resalts, the
run may be rejected. Example of non rejected sample resulls: if sample rasull is
biased high and the rasults are still Below Ma datection [imils then resulls can be
accepled. IDEM QA flags will be applied in the EDI

m

-

. Is Relalive Percenl Difierence (RPL} of the mean cencentration betwaen sample and
Its fieid duplicate = 30% {not calcukated yat}? If ona or mare valuss ars betow the RL,
the RPD cannot e measured or OC fags applied in the AIMS EOL

RPD=(5.11) x 200/{S+D}

T Al 214
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Cylindrospermopsin ELISA
Check//st for QA Review of Dala

Revizion Date i3 November 2813

0:\Wrae\Cyanabactenia\Qs ProcedurasTaring B PilressyCylindraspermapsin ALLA £LISA Cta Analysis €5 letia 11
382013 cloca,

b, Each 2./By sheuld decrease by about & 140 with each surcessive slandard
(each B, Is the mean sbeorbance for each x standard).

14.The concerdration of each standard {0.00, 0,05, 0,25, 060, 1.0, and 2.0 ng/l) should
he within +f. 20% cf 1he expecled value. Adjustments wil be necassary ta account
far ditutionz for the run, Rangas arg listed naxl.

a.0s range 104 - D06
Q.10 range .08 -0.12
0.25 range ©.20-0.30
o 1v] range 040 -0.50
1.0 range (80-1.20
20 range .60 -2.40

Mote: All QA Checklist resulis will be notated in Labaratory Nelebook,

For technical assistance for detsrmining e accoptance of a run call Dave Deardort
er other technical suppor staff at Abraxis 215-357-3911. Email a copy of run to
Abraxls {Lfsa amp or Dave Deardorfl} so they can make an accurato doterrination.
Ikamp@abraxlskits. cam o ddeardorfEatramskiiz.com

Warming: Gloves musl ba tigt Atting, Fouching We sclulion In cells bafore the first wash
with gloves can muin thal sample. Tho egls along 1he edges (hat abvicusty show low
rosUlts must he rejectad from analysis.

o7 Agiil 2014
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2017 Cyanobacteria and Cyanotoxin Monitoring Workplan for Selected Lakes in Indiana
B-032-OWQ-WAP-TGM-17-W-R0O

Anatoxin-a RBA
Checkilsf for QA Review of Dafa

RovI£ian Dare 27 Apth 2004

Decision Tren

1

~

-

&

Review mean absarbance for eny overtap. IF mean absorbance overlan, review
ndividual absarbanca values of tha standards. Are there any avedapping Individual
absorbance values babveen slandards?

Adjusimants are allovwad within the Ghromato software ta remoyo the Individual
standard absorbance valua that is out of range from #e calculated calibration curve.

Note: e ane only aflowed o remove painks for valid calse such 85 pipetling erors,
splashing, raslduals, and contarnin ulicn.

If mean avedlap is slill eccurring, then (ke rua should be rajected

. 15 % Cordlicient of Variance (% CV) of the replicate absorbances of each stardard

= 10% 7 Strive for = &%,

Adjrstnenis ara allowed within the Shromale software io remowe the individal
stanchard absorbanee value that is out of range from Lhe calcutated calibration cunve.

Fotle: we are only sflowed to rermave paints for valid cause such as pipeting eirors,
splashing, and contamination.

Afar the allowed adjustrsnts, if ons % CV [s = 0% hut <15% Iha run can sill bo
accepted. IFbwo ar more slaadards % C¥s fram the accepled values are 2 {0% Lhe
run should be rejectod.

Cv %=1 standard devlationimean} x100
For samglas, is #ha % CV of the replicate absorbance {or aach sample < 15%7 I
sample ebsebancs Y% CVs are =15 buk 5 20% this should te noled. If te sample
absorhanes % TV s = 20% then the sample result should be rejected.
Noie: Madule does nol caiculate tha % CV for duplicate samples for you

Websita: Ritp:feasyealeulalion corvstatisiesfstandars-deylalion ghn

. 15 Ihe R? of Ihe cafibration curve 0,990 ar better? Howover dis is not necessanly a

reason for rejecting the run. Best profassional judgment should bo uscd. Evalvate
2ach replicats standard where the % CV is high. Far ihe purpese of obtaining an R
wa'ue of 0.990 or greater, ndividual abserbance points of a particulsr standard that is

27 Azl 2014
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Anatoxin-a RBA
Checkiist for QA Review of Data

Revision Dafe 27 ApI 7614

Observaliona’ Checklist

2

‘Was the liter ray read in the speclraphotameter withla £ minules of Intodusing the
Stop Salerllon to the tar wels?

Mede: Abraxis racormeneds reating within 15 minutes as absorbance begirs 1o
atlanuate after this Lme frame and (e chances of meelirg QA criteria dacreases
aftar this lime poriod dup to dacrease in binding and e % CV rises.

0.1 tho mean absorbanca of sfandard 0 =1.0007 {+1.4C0 prefered)

1. Calculate cach B, /By

a. Each By/Ba shou'd be less than 0.4 (Bs is the mean absorbanes o* ke
replicates for slandard 4 and g |s the mean absorbance of the replicates of
standerd 0}

b. Bach ByBsshould decrease by about 9 140 with each syccessive standard
(each B, |3 e maan absolkanca for each x slandard),

12.Fhe cancentration of aach standard (0.00, 10, 35, 125, and 600 pg/l} sheuld be

within +- 20% of tha exgerlad wa'ue. Adjustments will be necessary 1o ascount for
dilutions for ffie run. Ranges anz listed nod.

10 range 6. 12

35 range 28 - 42
125 range 100 -150
500 range 400 - 600

Meta: Al QA Checkisl resufts will ha notatod in Lakoratory Notobeok.

Far tecnnical assistance for the acgeptanca of a nn call Pave Doarkorf
or ahor ‘echnical supper staff st Abraxis 21§-357-3%11. Email a copy of un lo
Abraxls tLisa Kamp or Dayve Doardarff} so they can make an accurate determination,
lkamp@ abraxiskits.oom ar ddea-derfi@ sbraxiskits com

& barit 2014
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Anatoxin-a RBA
Checkiist for QA Review of Dala

Aurision (ata 27 Apdi 2014

ut of line £an ba removed from the calibrasion curve derivation as allowed by the
Chramala madulo.

Instrustions: Remayal of polnls due o pleetting or ather known errars it those wells
shoutd allow for the sefection of the combination of slandard that meel the R? of .89
andf poskions ha Mormal Contml concentrallen closes! to the known concerration of
.75 fadml This well atlow for a stralght calibration [Ine in e carrest verical positior
restling |t lha most accurate sampls rosults,

Warning: Focus on removing only that which you know is invalid and avoid just tying
to force the run into meeting the acceplability citeria when it may have other issees
that need 1o be addressed.

I an R? value of 0,94 |s 01 oblalned and fo: conslstency, tie vun could be refected.

. I tha fieid blank resull < Reporling Limit (R} f Method Detaction limit (MDLY? and Is

{he labgralory blank<RL? RLMDL =10 po/L- (Limits vary betwesn regular kits or
anhanced kits,) IF bfanks are cantarminated o a leved thatwil [mpact the nesuits. the
run may be rejecled. Exampte of non rojected samplo resulls:  sampio result is
biased high and lhe rasulls are slill below the dalaclion dimits then resulls can ba
accepted. IDEN QA flags will be applied in the EDI.

. |8 Relalive Parcant Dvifarance (RPD) of the mean cancentration beiween sample and

ds fizld duplicate £ 30% {not catculated yet)? If one ar more values are below the RL,
the RP [ cannot be measdrad or QC flags applled in the AIMS ECI.

REB={S-D) % Z00/(SHD)

Whaig: 3 — sample concaniration
D = duplicate sampla concentration

is RPD of mean cencemration Hebween sample and ils laboratory duplicats S 30%7?
if ane or mare values are below the RL, the RPD cannot ba measured or G flags
applied in the AIMS EDI.

. I result 15 = the eaibration rarge {500 ppby. the sampie should be diluted Sx and

re;ur to obtain & resull within the calibration range. Resulis abave calllration range
will not be raportod, (From o disted run, a mean value of § aplicata rsults wil
e the acecplod rosult.)

27 Agrt 2014
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2017 Cyanobacteria and Cyanotoxin Monitoring Workplan for Selected Lakes in Indiana
B-032-OWQ-WAP-TGM-17-W-R0O

Anatoxin-a ELISA
Checkiist for QA Review of Data

Reyision (ats B July 2015

Decision Treg
4. Review mean sbsorbance for any cvatlap, I eean sbsorbance oyvstiap, reyvisw
Ineividual absorbance values of e slandands, Are there any overlapping individusl
absorbance values Detwesn standards?

Adjustmends are aflowed within the Chromate software o remova tie Indhiduat
standard absorbance yaiue that /s aul of range from the calouleted calibration curve,

Hote: we are only alfowed to remove pelnts for valid cause such as pipeliing errors,
splashing, restduals, and contaminatior.

I rawae) overap ts stifl ccourring, then the run shauld be rejected.

W

1 Normal Canfeol (NC) concentration within ifs acceplable range 8,750 +/- 0.185
{0.565-0.935)7 Vary with package direction, The mn ¢an ba accepted:

it both of the NG concentralions are within renge,

it the MC mean ks within the acceplable rangs,

T one NG ks wilhia the acceptable tenge and s obvious that the
secand valus was 2 pipalting error or & result of contamination,

If none of thess sopditions are met the run should be rejected.

bad

is % Contficierd of Varianca (% CV) of the replicate absorbances of each standard
< 10%7 Shive for < 6%.

Adjustmeris are affowsd withis the Chrornate software to remove the Individual
standard absorbance value that is out of ranga from the calculated cafibration curve.

tote: we are erfy afiowed fo remove polnts for valid cause such as pipetfing erors,
sptashing, and contamination.

After e allowsd adjustmenis, ¥ one % CVis 2 10% but <18% the run can st e
accepted. if two ar more standards % CVs from the accepted values are 2 10% the
zun should be rejested.

CV %={ standard deviationfmean) x100

13 June 2013
Pagad ot

Anatoxin-a ELISA
Lhecklist for QA Review of Dalg

Paviston Tate 8 July 2016

8, i3 RPD of mean concentration bebwean sarmple and s lahoratory duplicats 5 30%7
If ona or more values aro befow the RL, the RPD cannet be maasured or QC flags
appliad In the AlMS EOL

8, M resuitis > the calibrallon range (5.0 pph}, the sample should be diktad Sx and
rerun to oblain @ result within the celibration range. Results above calibration range
wilt nat be reported, (From the diluted run, a mean valua of 6 replicate rasuits wiit
bo the accepled result)

Obzervalione! Checkiist

10.Was the filer tray read in the specirephatometer within 15 minutes of ntrodusing the
Stop Solutior o the titer wells?

Note: Abraxis recortmends reading within 18 minutes as absorbance begins fa
attenuates after this time frame and the chances of meeting OA criteria decreases
afer this ime period dut 1o detraass 1 bitding and the % CV rises.

1.1 (he mean sbsorbance of standard 0 >1.000% (>1.400 preferred).
12.Galoulate percent recovary of Nermal Confrol
%R.= (A} x T00¥B.

Record calculation and record in log book for inter assessrrent.
Whers: A = Analyls conceniration determined exparimentally with known
quantily of reference material added,
B = True value of eferance stendard added {x dittion fastor}

13.Calovdate pach BBy
a. Each Be/fh should be less than 0.4 {3 is the mean absorbance of tho
repicates for stangard 5 and 8o is the mean absorhence of the replicates of
standard 0,

. Each B8, should decrease by about 0150 with each sudcessive standard
{sach B, is the mean absorbance for each x slandard).

1 Jursa 2092
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Anatoxin-a ELISA

Chacklist for GA Review of Data
Frovistan Date & July 2018

4. For samples, is the % CV of the replicate abserhance for each samgle < 15%7 I
sarmple absorbance % CVs gra =15 bul < 20% #is should be noled, I the sample
absorbancs % CV is > 20% then the sample resait should ke rejected.

Hate: Modula dees nol exiculate the % CV for duplicate samples for you,

‘Wabsite: hllo:feasyealoutation. cornfstallsticsfstandard-davialion.phn

=

. 15 the R of the callbration cusve 6.990 or betier? Howaver tis 15 nol HBcessary 4
reason for fejesting the run. Best professionat judgment should be used, Evaluale
earh repficate standard where the % GV is high. For the plepose of ablaining an 82
value of 0,990 or greater, Individuat absorbance points of a particular stanciand that is
oUtOf e can be raraoved from e callbration cuve desvalion &s alowed by the
Chromate module,

Instrastions: Removal of points due to pigeting or othor known emors i those wells
should aflow for the sefection of the combination of standerd that mest the R® of 0.99
and positions the Normal Confrol consentration tiasest to the knovin concentration of
4,750 rigim}. This witl aliow for a straight calibration line i the cemect vertical positlon
resulting i the most accurate sample results.

Warning: Focus on removing only that which you know Is Invalld snd avolt just trying
to forca the run into mesting the accaptability criteriz when It may hava other issuss
that nead to be addrassed.

if an R?valie of 0.88 [s not obizined and for consistancy, the ran sould be rejected.

@

. 15 the feld blank result < Repocing Limit {RU} F Mothod Detection Emil (MDLY? and is
the laboratory Dlank< RLY RLIMDL = 9,15 p4il, (Limis vary between regular kits or
anhanced kits.} If blanks are contaminated o & lavel hat will impact the results, the
ran may be rejected. Example of non refected sample resulls: if sample rasuitIs
biased Mgh and the results wre sl below e defecton fmits then results canbe
ateepted. [DEM QA flags will be appliad in the £DJ,

~d

. 15 Refative Percent Difference {RPD} of the mean concentration between sample and
its fiald duplicale = 30% {not calculated yet}? If one or mora values are below the RL,
{he RPL cannot bs massurad or OO flags applied in the AIMS EDL

RPD={S-D) x 200{(S+D}

Whaie: S = sample concentrafion
D = guplicate sample concentration

13 Juna 2043
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Anatoxin-a ELISA
Checklist for GA Review of Dafa

Ravisloir Date 3 Juiy 2016

44, The cencentraion of each standard (G.60, 0.15, 0.49, 1,0, 2.8, and 5.0 pyfl} should
e within +F- 20% of the vala, Adustments will be ¥ to account
far dilttions for the run. Ranges are listed next.

045 fangs 0.12-0.18
040 range G.32- 048
1.0 ienge C.80- 1.2
.5 rangs 2.0 -3.0
50 range 4.0 -80

Moter Al QA Checkiist resuits will he notated in Laboratory Notebaok,

For tochnieal assistance for determining the acceptance of & wun call Dave Deardort
ar other technfcal support staff ot Abrds 216-367-3841. Email & copy of runto
Abraxis (Lisa Kamp or Dave Daardafff) 8o they can make an accurate delepmination,

44 June 08
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2017 Cyanobacteria and Cyanotoxin Monitoring Workplan for Selected Lakes in Indiana

10.4 Examples of Final Reports

Assay Calibration Report

B-032-OWQ-WAP-TGM-17-W-R0

I Assay Information

number to use:

number to use:

number to use:

Assay Name: Microcystins ADDA Units: ng/mL Controls:

Assay Mode: 4-Parameter Logistic # of decimals: 4 Normal Contro!

Normal: 0.1500 - 5.0000 Assay Description: Standards:
Std1, C =0.0000,
Std2, C { .1500,
Std3, C 4000,
Std4, C 0000,

number to use:

:0000: Minimum number to use:
Std6, Concentration = 5.0000, Minimum number to use:

NRNNNNN

Curve valid interval: 7 days 0 hours
Axis Mode: Y = Abs, X = Log(Conc)

Assay Calibration and Statistics 4[

Name Absorbance Concentration Position
8/22/2012 10:37:57 AM
Std1 1.289 Abs <0.0000 ng/mL A01
Std1 1.260 Abs 0.0157 ng/mL BO1
Std2 1.133 Abs 0.1110 ng/mL Co1
Std2 1.072 Abs 0.1640 ng/mL DO1
Std3 0.909 Abs 0.3564 ng/mL EO1
Std3 0.812 Abs 0.5360 ng/mL FO1
Std4 0.657 Abs 1.1020 ng/mL Go1
[ sw4 0.716 Abs 0.8200 ng/mL HO1
Std5 0.568 Abs 1.9500 ng/mL A02
Stds 0.576 Abs 1.8350 ng/mL B02
Stdé 0.460 Abs >5.0000 ng/mbL C02
Stdé 0.495 Abs 4.2850 ng/mL D02
8/22/2012 10:37:57 AM

Normal Control 0.702 Abs 0.8765 ng/ml. | E02 |

Normal Control 0.691 Abs 0.9250 ng/mL F02
Name Mean Abs | SD Abs CVAbs | Mean Conc | SD Conc [ CVConc | Diff Conc
Std1 1.275 0.021 1.61
Staz 1.102 0.043 3.91 0.138 0.037 27.26 -8.00
Std3 0.860 0.069 7.97 0.446 0.127 28.46 11.50
Std4 0.687 0.042 6.08 0.961 0.199 20.75 -3.90
Stds 0.572 0.008 0.99 1.893 0.081 4.30 -5.35
Stdé 0.478 0.025 5.18 -100.00

Normal Control 0.697 0.008 1.12 0.901 0.034 3.81
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Test Report
r Test Information __I_
Name/ID l Assay [ Absorbance | Concentration [ Interpretation | Reference | Position
8/22/2012 10:37:57 AM

Std1 Microcystins ADDA 1.289 Abs <0.0000 ng/mL AO01

td1 Microcystins ADDA 1.260 Abs 0.0157 ng/mL BO1
Std2 Microcystins ADDA 1.133 Abs 0.1110 ng/mL Cco1
Std2 Microcystins ADDA 1.072 Abs 0.1640 ng/mL DO1
Std3 Microcystins ADDA 0.909 Abs 0.3564 ng/mL EO1
Std3 Microcystins ADDA 0.812 Abs 0.5360 ng/mL FO1
Std4 Microcystins ADDA 0.657 Abs 1.1020 ng/mL GO01
Std4 Microcystins ADDA 0.718 Abs 0.8200 ng/mbL HO1
Std5 Microcystins ADDA 0.568 Abs 1.9500 ng/mL A02
Stds Microcystins ADDA 0.576 Abs 1.8350 ng/mL B02
Stdé Microcystins ADDA 0.460 Abs >5.0000 ng/mL Cc02
Stde Microcystins ADDA 0.495 Abs 4.2850 ng/mL D02
Normal Control Microcystins ADDA 0.702 Abs 0.8765 ng/mL E£02
Normal Control Microcystins ADDA 0.691 Abs 0.9250 ng/mL F02
AB09103 Microcystins ADDA 0.615 Abs 1.4050 ng/mL 0.1500 - 5.0000 G02
AB09103 Microcystins ADDA 0.584 Abs [0.5995] 1.7300 ng/mL [1.5525] 0.1500 - 5.0000 Ho2
AB09104 Microcystins ADDA 1.162 Abs 0.0880 ng/mL LOW 0.1500 - 5.0000 A03
AB09104 Microcystins ADDA 1.109 Abs [1.1355] 0.1310 ng/mL [0.1090] Low [Low] 0.1500 - 5.0000 BO3
AB09105 Microcystins ADDA 1.248 Abs 0.0245 ng/mlL LOW 0.1500 - 5.0000 C03
AB09105 Microcystins ADDA 1.276 Abs [1.2620] 0.0000 ng/mL [0.0142] Low [Low] 0.1500 - 5.0000 D03
AB09109 Microcystins ADDA 1.083 Abs 0.1540 ng/mL 0.1500 - 5.0000 EO03
AB09109 Microcystins ADDA 1.146 Abs [1.1145] 0.1006 ng/mL [0.1265] Low {Low] 0.1500 - 5.0000 FO3
AB09843 Microcystins ADDA 0.621 Abs 1.3550 ng/mL 0.1500 - 5.0000 GO03
AB09843 Microcystins ADDA 0.638 Abs [0.6295] 1.2250 ng/mL [1.2870] 0.1500 - 5.0000 H03
20120820LB Microcystins ADDA 1.334 Abs <0.0000 ng/mL Out(LR) 0.1500 - 5.0000 A04
20120820LB Microcystins ADDA 1.338 Abs [1.3360] <0.0000 ng/mL [< 0.0000] Out(LR) [Out(LR)] 0.1500 - 5.0000 B804
AB09843LD Microcystins ADDA 0.661 Abs 1.0790 ng/mL 0.1500 - 5.0000 Co4
AB09843LD Microcystins ADDA 0.657 Abs [0.6580] 1.1020 ng/mL [1.0905] 0.1500 - 5.0000 D04
AB09106 Microcystins ADDA 1.038 Abs 0.1970 ng/mlL 0.1500 - 5.0000 E04
AB09106 Microcystins ADDA 1.053 Abs [1.0455] 0.1822 ng/mL [0.1895] 0.1500 - 5.0000 Fo4
AB09107 Microcystins ADDA 0.860 Abs 0.4380 ng/mL 0.1500 - 5.0000 G04
AB09107 Microcystins ADDA 0.798 Abs [0.8290] 0.5690 ng/mL [0.4990] 0.1500 - 5.0000 HO4
AB09108 Microcystins ADDA 1.323 Abs <0.0000 ng/mL Out(LR) 0.1500 - 5.0000 A05
AB09108 Microcystins ADDA 1.268 Abs [1.2955] 0.0095 ng/mL [< 0.0000] Cow [Out(LR)] 0.1500 - 5.0000 BOS
Check A Microcystins ADDA 1.206 Abs 0.0550 ng/mL LOW 0.1500 - 5.0000 Co05
Check A Microcystins ADDA 1.201 Abs [1.2035] 0.0587 ng/mL [0.0569] Low [Low] 0.1500 - 5.0000 D05
Check B Microcystins ADDA 0.583 Abs 1.7405 ng/mL 0.1500 - 5.0000 EO05
Check B Microcystins ADDA 0.555 Abs [0.5690] 2.1700 ng/mL [1.9350] 0.1500 - 5.0000 F05
Check C Microcystins ADDA 0.412 Abs >5.0000 ng/mL Out(LR) 0.1500 - 5.0000 GO05
Check C Microcystins ADDA 0.444 Abs [0.4280] >5.0000 ng/mL [>5.0000] Out(LR) [Out(LR)] 0.1500 - 5.0000 HO5

Notes
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