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TABLE 1 CROSSWALK: UFP-QAPP WORKBOOK TO 2106-G-05 QAPP

Optimized UFP-QAPP Worksheets 2106-G-05 QAPP Guidance Section
1&2 Title and Approval Page 2.2.1 Title, Version, and Approval/Sign-Off
3&5 Project Organization and QAPP 2.2.3 Distribution List
Distribution 2.2.4 Project Organization and Schedule
4,7 & 8 | Personnel Qualifications and Sign-off 221 Title, Version, and Approval/Sign-Off
Sheet 2.2.7 Special Training Requirements and
Certification
Communication Pathways 224 Project Organization and Schedule
Project Planning Session Summary 2.2.5 Project Background, Overview, and
Intended Use of Data
10 Conceptual Site Model 2.2.5 Project Background/Description
11 Project/Data Quality Objectives 2.2.6 Data/Project Quality Objectives and
Measurement Performance Criteria
12 Measurement Performance Criteria 2.2.6 Data/Project Quality Objectives and
Measurement Performance Criteria
13 Secondary Data Uses and Limitations Chapter 3 | QAPP ELEMENTS FOR EVALUATING
EXISTING DATA
14 & 16 | Project Tasks & Schedule 224 Project Organization and Schedule
15 Project Action Limits and Laboratory- 2.2.6 Data/Project Quality Objectives and
Specific Detection/Quantitation Limits Measurement Performance Criteria
17 Sampling Design and Rationale 2.3.1 Sample Collection Procedure, Experimental
Design, and Sampling Tasks
18 Sampling Locations and Methods 2.3.1 Sample Collection Procedure, Experimental
Design, and Sampling Tasks
2.3.2 Sampling Procedures and Requirements
19 & 30 | Sample Containers, Preservation, and 2.3.2 Sampling Procedures and Requirements
Hold Times
20 Field QC 2.35 Quality Control Requirements
21 Field SOPs 2.3.2 Sampling Procedures and Requirements
22 Field Equipment Calibration, 2.3.6 Instrument/Equipment Testing, Calibration
Maintenance, Testing, and Inspection and Maintenance Requirements, Supplies
and Consumables
23 Analytical SOPs 2.34 Analytical Methods Requirements and Task
Description
24 Analytical Instrument Calibration 2.3.6 Instrument/Equipment Testing, Calibration
and Maintenance Requirements, Supplies
and Consumables
25 Analytical Instrument and Equipment 2.3.6 Instrument/Equipment Testing, Calibration
Maintenance, Testing, and Inspection and Maintenance Requirements, Supplies
and Consumables
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Optimized UFP-QAPP Worksheets 2106-G-05 QAPP Guidance Section
26 & 27 | Sample Handling, Custody, and Disposal 2.3.3 Sample Handling, Custody Procedures, and
Documentation
28 Analytical Quality Control and Corrective 2.3.5 Quality Control Requirements
Action
29 Project Documents and Records 2.2.8 Documentation and Records Requirements
31, 32 Assessments and Corrective Action 2.4 ASSESSMENTS AND DATA REVIEW (CHECK)
& 33
2.5.5 Reports to Management
34 Data Verification and Validation Inputs 251 Data Verification and Validation Targets
and Methods
35 Data Verification Procedures 251 Data Verification and Validation Targets
and Methods
36 Data Validation Procedures 251 Data Verification and Validation Targets
and Methods
37 Data Usability Assessment 2.5.2 Quantitative and Qualitative Evaluations of
Usability
2.5.3 Potential Limitations on Data Interpretation
2.5.4 Reconciliation with Project Requirements
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WORKSHEETS #1 AND #2: TITLE AND APPROVAL

PAGE

Document Title: Quality Assurance Project Plan for Onondaga Lake, Geddes Brook (GB), Ninemile
Creek (NMC) and LCP OU-1 Media Monitoring

Project Name and Site Onondaga Lake, Geddes Brook, Ninemile Creek and LCP OU-1

Location:

Prepared for: Honeywell

Prepared by: Parsons

Document Version 0

Revision Number: 2

Revision Date:

September 8, 2023

This QAPP addresses ongoing monitoring for Onondaga Lake, Geddes Brook, Ninemile Creek, and LCP OU-1 with
the exception of cap monitoring for Onondaga Lake which is presented in a separate QAPP (Parsons, Revision 2,
November 2022). This QAPP is an update of the November 2022 QAPP approved by NYSDEC.

Relevant plans and reports from previous investigations are described in Worksheets #10 and #13.

The following Signatures indicate the representatives of the subject organizations have reviewed this QAPP and
concur with its implementation as written.

Mark Arrigo, Parsons, Project

Manager 9/8/2023
Maryanne Kosciewicz, i i Date
Parsons, Project QA Officer T e ﬁﬂw-m_\_l 9/8/2023
Tracy Smith, NYSDEC Date
Senior Project Manager Concurrence provided via email
Date
QAPP- Onondaga Lake, Geddes Brook, Ninemile Creek and LCP OU-1 Media Monitoring Revision Date: 9-8-2023
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WORKSHEETS #3 AND 5: PROJECT
ORGANIZATION AND QAPP DISTRIBUTION

The QAPP will be distributed to members of the project shown in the organization chart below as well as to the
New York State Department of Environmental Conservation (NYSDEC) and US Environmental Protection Agency
(USEPA). The Parsons Project Manager (PM), or his delegate (i.e., the Assistant PM) shall be responsible for the
distribution of a modified QAPP, as necessary, when modifications are made and approved following NYSDEC
review. They shall also have the responsibility for proper document control of the QAPP versions. The QAPP will
be maintained by those staff, who are based in Syracuse, New York. Both a hard and electronic copy will be
locally maintained at the Site during the post-remediation long-term monitoring field activities.

Technical Support (OL)
Betsy Henry - Anchor QEA

Technical Director/Project Manager
Ed Glaza, Mark Arrigo
Parsons

Monitoring Coordination
Anne Burnham - Parsons
Jesse Carr - Parsons

Sample Collection Oversight Data Management Quality Assurance Officer
Michaela Kenward - Parsons Laura Drachenberg - Parsons Maryanne Kosciewicz - Parsons
Dave Matthews- UFI Heather Fettig - Parsons
John Formoza - Jacobs

. Analytical Laboratory
Field Data Analytical Data Rene Surgi

Field teams from Parsons Honeywell Technical Eurofins Frontier Global Sciences,
and Jacobs Services Eurofins Lancaster Laboratories
Environmental, and SGS North
America Inc. (Dayton and Wilmington)
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WORKSHEET #4, #7 AND #8: KEY PROJECT PERSONNEL, SPECIAL
PERSONNEL TRAINING REQUIREMENTS

Project Tile/Role

Name/Organization

Contact Information
(phone, fax, email)

Experience

Remediation
Manager

Shane Blauvelt, Honeywell

shane.blauvelt@honeywell.com

B.S. Engineering

Technical Director

Ed Glaza, Parsons

315-552-9691, 315-451-9570,
edward.glaza@parsons.com

B.S. Engineering

Project Manager
(OL/NMC/GB/LCP

Mark Arrigo, Parsons

315-552-9648, 315-451-9570,
mark.arrigo@parsons.com

M.S. Fisheries Biology/Aquatic Ecology
20 years’ experience

Technical Support
(OL)

Betsy Henry, Anchor QEA

518-886-0636, 518-321-6188
bhenry@anchorgea.com

B.S. Agronomy, PhD Environmental
Engineering, 30 years’ experience

Project Manager

Dave Matthews, UFI

315-431-4962, NA,
damatthews@upstatefreshwater.org

PhD in Water Resources Engineering,
20+ years’ experience

maryanne.kosciewicz@parsons.com

Monitoring Anne Burnham, Parsons 315-552-9775, 315-451-9570, M.S. Ecology

Coordinator Anne.Burnham@parsons.com 7 years’ experience
(OL/NMC/GB/LCP)

Monitoring Jesse Carr, Parsons 315-552-9756, 315-451-9570, B.S. Environmental Systems Science
Coordinator Jesse.carr@parsons.com 8 years’ experience
(OL/NMC/GB/LCP)

Sample Collection Michaela Kenward, Parsons 315-552-4821 M.S. Environmental and Forest Biology
Oversight Michaela.Kenward@parsons.com 2 years’ experience

QA Officer Maryanne Kosciewicz, Parsons 315-552-9703, 315-451-9570, B.S. Mathematics B.S. Chemistry

28 years’ experience

Data Management

Laura Drachenberg, Parsons

315-552-9687
Laura.Drachenberg@parsons.com

M.S. Environmental Pollution Control
20 years’ experience

Data Management

Heather Fettig, Parsons

315-552-9678
Heather.Fettig@parsons.com

B.S. Environmental Science
20 years’ experience

Project Manager
(OL/GB/NMC)

Tracy Smith, NYSDEC

518-402-9796, 518-402-9773,
Tracy.Smith@dec.ny.gov

Project Manager
(LCP)

Kristin Granzen, NYSDEC

518-402-9772,518-402-9772
Kristin.granzen@dec.ny.gov
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Contact Information

Project Tile/Role Name/Organization A Experience
(phone, fax, email)
Project Manager Victoria Rubino, U.S. EPA 212-637-4252
(OL/GB/NMC) Region 2 rubino.victoria@epa.gov
Project Manager Mark Granger, U.S. EPA Region 2 | 212-637-3351, 212-637-3966,
(LCP) Granger.Mark@epa.gov
Project Manager Natalie Luciano, Eurofins 717-556-7258 BA Biology
Lancaster Laboratories Natalie.luciano@eurofinset.com 14 years’ Experience
Project Manager Patrick Garcia Strickland, 206-351-9522 BS Chemistry

Eurofins Frontier Global
Sciences

Patrick.Garcia-Strickland@eurofinset.com

22 years’ experience

Lab Technical
Director

Richard Karam, Eurofins
Lancaster Laboratories

716-656-2300, 717-656-6766,
Richard.Karam@eurofinset.com

BS Environmental Studies

17 years’ experience

Project Manager

John Formoza, Jacobs

315-468-1663, 315-468-1644,
John.Formoza@jacobs.com

BS Civil Engineering
20 years’ experience

Project Manager

Kristin DeGraw, SGS North
America Inc.

609-240-8928, NA,
Kristin.degraw@sgs.com

M.S. Marine Biology
11 years’ experience

Account Manager

Stephen Grant, SGS North
America Inc.

732-355-4557
Stephen.grant@sgs.com

BS Chemistry
32 years’ experience

Senior Project

Tamara Burkamper, SGS North

910-794-2527

BS Chemistry; BS Marine Biology

Manager America Inc. tamara.burkamper@sgs.com 21 years’ experience
Technical Rene Surgi, AESI 847-835-0983, NA, ReneSurgi@aesi.us Ph.D. Analytical Chemistry
Consultant 32 years’ experience
Tr:i%?r?:'ll!izt?:or Pe(;fggssel/ Personnel Location of Training
Project Function Description of Training Provider Training Date Receiving T|tles/0rg§n!zat|o Records/Certificate
. nal Affiliation S
Course Training
Surface water
sampling for low- Clean hands - Parsons
pling dirty hands Honeywell/Parsons Annually ’ Field Staff Project Folder
level mercury . UFI
. sampling protocol
analysis
Fish tissue DC_379.2 (Fish | SGS North America | On the job training; SGS Filed with SGS N.A.
processing and . - Laboratory staff Inc
o Prep HRMS) Inc. SOP Attestation forms Chemists .
homogenization Quality Assurance

1 Training will be carried out annually prior to conducting relevant field activities.
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WORKSHEET #6: COMMUNICATION PATHWAYS

Communication Driver

Organization

Name

Procedure
(timing, pathway, documentation, etc.)

Point of contact with data users

Lead Organization and
Project Manager

Mark Arrigo-OL/GB/NMC/LCP

All materials and information about the project will be
forwarded to the data users by Mark Arrigo or his designee.

Manage all project phases

Lead Organization and
Project Manager

Mark Arrigo - OL/GB/NMC/LCP

Mark Arrigo will be the liaison with data users.

Coordinate field collection at Onondaga
Lake, Geddes Brook, Ninemile Creek
and LCP monitoring activities. Manage
field collection for Onondaga Lake

Monitoring
Coordinator/Sample
Collection oversight

Anne Burnham

Notify Mark Arrigo of problems by phone or email by COB
the next business day.

Manage field collection at NMC/GB/LCP

Sample Collection Oversight
at NMC/GB/LCP

Jesse Carr

Notify Anne Burnham of field-related problems by phone or
email by COB the next business day.

QAPP changes in the field

Monitoring Coordinator/QA

Anne Burnham/Maryanne

Notify Anne Burnham/Maryanne Kosciewicz by phone or
email of changes to QAPP made in the field and the reasons

Officer Kosciewicz within one business day. Any major changes to the QAPP
must be approved by Anne Burnham/Maryanne Kosciewicz.
Field progress reports Field Team Leaders Jesse Carr Notify Anne Burnham of any problems or issues.

Field corrective actions

Monitoring
Coordinator/Quality
Assurance Officer

Anne Burnham/Maryanne
Kosciewicz

The need for corrective action for field issues will be
determined.

Reporting lab data quality issues to
Parsons

Laboratory Project Manager -
Eurofins Lancaster
Laboratories, Eurofins Frontier
Global Sciences, and SGS
North America Inc.

Natalie Luciano/Patrick Garcia
Strickland/Kristin DeGraw

Notify when problems occur, report data and supporting
quality assurance information as specified in this QAPP.

QAPP amendments

Project Manager

Mark Arrigo

Notify Mark Arrigo by phone or email of changes to the
QAPP. Any major changes to the QAPP must be approved by
Mark Arrigo. Any major changes to the QAPP must be
approved by NYSDEC.

QAPP- Onondaga Lake, Geddes Brook, Ninemile Creek and LCP OU-1 Media Monitoring
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WORKSHEET #9: PROJECT PLANNING SESSION

SUMMARY

Date of planning session: Several (see comments below)

Location: Virtual

Purpose: To discuss monitoring, progress updates

Participants:
Name Organization Project Role Email/Phone
Mark Arrigo Parsons Project Management mark.arrigo@parsons.com
315-552-9684
Anne Burnham Parsons Coordinate Monitoring anne.burnham®@parsons.com
Activities, QAPP preparation | 315-552-9775
Maryanne Kosciewicz Parsons Quality Assurance Maryanne.kosciewicz@parsons.com
315-552-9703
Jesse Carr Parsons Sampling Oversight jesse.carr@parsons.com
315-552-9756
Dave Matthews UFI Sampling Oversight damatthews@upstatefreshwater.org

315-431-4962 x107

Natalie Luciano

Eurofins-Lancaster

OL, GB, NMC and LCP
Laboratory contact

Natalie.Luciano@eurofinset.com
717-556-7258

Patrick Garcia-
Strickland

Eurofins-Frontier

OL, GB, NMC, and LCP
Laboratory contact

Patrick.Garcia-Strickland@eurofinset.com
206-351-9522

Kristin DeGraw

SGS North America
Inc.

OL, GB, and NMC Fish
Laboratory contact

Kristin.degraw@sgs.com
609-240-8928

Tamara Burkamper

SGS North America
Inc.

OL, GB, and NMC Fish
Laboratory contact

Tamara.burkamper@sgs.com
910-794-2527

Dates and title of QAPP documents written for previous site work, if applicable:

Title Date

LCP Bridge Street QAPP September 2009

QAPP for Onondaga Lake Construction Media Monitoring March 2015

QAPP for Performance Evaluation Media Monitoring at LCP (OU-1), Geddes | September 2016
Brook and Ninemile Creek (Surface Water, Sediment, & Biota)

Notes/Comments: This QAPP supersedes the above QAPPs and is an update to the approved 2021 QAPP. This QAPP
encompasses the following monitoring plans: Onondaga Lake Maintenance and Monitoring Plan (June 2018), Geddes
Brook Operation, Maintenance and Monitoring Plan (February 2011), Ninemile Creek Maintenance and Monitoring
Plan (August 2018), and the Operation, Maintenance and Monitoring Plan for the LCP Bridge Street Site (September
2009) and the Nitrate Addition Operation and Maintenance Plan (August 2014). Annual Scope Memos are prepared
as needed to document annual activities, including any recommendations. Annual kickoff meetings are held with field
monitoring teams and NYSDEC to discuss the scope and goals of the various sampling programs. In 2022, scoping
sessions were held to discuss surface water and nitrate addition on April 7% and to discuss MNR and fish on May 4.
In 2023, scoping sessions were held to discuss MNR on April 13 and to discuss surface water and nitrate addition on
April 18t

Consensus decisions made:

Action Items:

Action Responsible Party Due Date
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Honeywell P PARsONs

WORKSHEET #10A: PROJECT DESCRIPTION -
GEDDES BROOK, NINEMILE CREEK, AND
LCP OU-1

Problem Definition and Background

Linden Chemicals and Plastics (LCP) Operable Unit No. 1 (OU-1) is a former chemical production area that was
closed in 1988 and now contains a containment area where remediation was completed in 2008. The LCP OU-1
containment area is surrounded by a barrier wall, with capping completed in 2015 following the remediation of
Ninemile Creek, which was completed in 2014. Runoff from LCP OU-1 primarily drains to a series of wetlands
and then to the West Flume that drains to Geddes Brook and then to Ninemile Creek. Remediation of the West
Flume was completed as part of the LCP OU-1 remedy. Remediation in Geddes Brook and Ninemile Creek was
completed in 2012 and 2014, respectively. This monitoring will permit evaluation of changes that result from
remedial action and verification of remedy effectiveness in achieving the remedial action objectives and
preliminary remediation goals for fish, sediment and surface water.

Project Description

The primary tasks associated with monitoring these sites are discussed in their respective approved monitoring
and maintenance plans and includes collection and analysis of surface water, groundwater, sediment, and biota
samples and to assess wetland and upland habitat establishment in restored areas. Biota monitoring (depending
upon the area being sampled) has previously included fish, benthic macroinvertebrate, small mammal and
earthworm sampling as outlined in the respective approved OMM plans for each area. Future monitoring may
include a subset of these media, as negotiated in discussions with NYSDEC. Wetland and upland habitat
monitoring parameters include vegetation type, percent cover and frequency; hydrology (wetlands only); invasive
species abundance, and wildlife usage. Approved changes to these programs are documented in the sections of
the annual report devoted the respective areas. This QAPP will be modified in future years to include future year
monitoring work scopes.
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WORKSHEET #10B: PROJECT DESCRIPTION -
ONONDAGA LAKE

Problem Definition and Background

The purpose and background for the remediation of the Onondaga Lake Bottom Subsite are summarized in the
ROD (NYSDEC and USEPA 2005) and presented in detail in the Feasibility Study Report (Parsons 2004) and the
Final Design for Sediment Capping, Dredging, Habitat and SMU 8 (Parsons and Anchor QEA 2012). This
monitoring will permit evaluation of changes that result from remedial action and verification of remedy
effectiveness in achieving the remedial action objectives and preliminary remediation goals for fish, sediment
and surface water.

Project Description

The primary tasks are to collect and analyze surface water, biota tissues (typically zooplankton and fish),
sediment, and sediment trap from various locations around the lake. The below bullet points summarize tasks
that have occurred previously, which may also be needed in the future. Specific monitoring needs are detailed
in the OLMMP and in annual scope memorandums.

e  Surface water from the littoral and the profundal zone was sampled and analyzed to evaluate the effects
of remedy implementation on lake water quality in 2017 and 2018, with additional sampling in the lake
and tributaries in 2021. Surface water is also sampled from the profundal zone as part of the Nitrate
Addition program.

e Fish are collected from around the littoral zone of the lake to be analyzed to evaluate for achievement
of fish tissue goals and target concentrations. Zooplankton and benthic macroinvertebrate (2017 only)
sampling to help to evaluate the effects on fish mercury concentrations and increase understanding of
the effectiveness of the remedy in achieving fish tissue target concentrations.

e Analyses of surface sediment samples has been conducted every three years from the profundal zone
(SMU 8) to continue to assess ongoing natural recovery. 2022 represents the second of two years of an
expanded sampling event to assess compliance. Sediment trap slurries are also collected from the
profundal zone annually as part of the ongoing assessment of natural recovery.

e Note, a separate QAPP was developed for the cap monitoring component of the OLMMP.

Specifics on the scopes of work for each given component are described in the Onondaga Lake Monitoring and
Maintenance Plan (Parsons et al. 2018) and the OM Plan for Nitrate Addition to the hypolimnion of Onondaga
Lake. This QAPP will be modified as needed in future years to include future year monitoring work scopes.
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WORKSHEET #11A: PROJECT/DATA QUALITY
OBJECTIVES - GEDDES BROOK, NINEMILE
CREEK, AND LCP OU-1

Who will use the data?

Data collected will be used by Honeywell and its consultants/contractors, NYSDEC and its consultants, and
USEPA. These data will also be included in the approved annual report that is made available to the public.

What will the data be used for?

e Monitor short-term effectiveness of the remediation efforts

e Long- term monitoring will evaluate the long-term effectiveness of remediation efforts

e To measure achievement of the applicable remedial goals (RGs) for soil, sediment, groundwater, surface
water, and fish tissue established in the Record of Decisions for the respective sites

What type of data are needed?

It should be noted that the below summarizes data collected previously. Additional data collection may be
needed and will be determined in consultation with NYSDEC.

LCP OU-1: Groundwater, surface water, and sediment have been monitored since 2008. Biota tissue monitoring
(forage fish) were conducted from 2008-2012 and again in 2015, 2017, 2018, and 2021. Future monitoring is
dependent on discussions with NYSDEC. Target analytes for laboratory analyses are as follows:

e Total mercury and methylmercury in surface water, sediment; and total mercury in forage fish

e Total mercury in surface water and groundwater (USEPA Method 1631 (surface water) and 7470A
(groundwater))

e  Methylmercury analyses using (USEPA Method 1630)

Surface water and/or groundwater temperature, conductivity and pH will also be recorded.

Geddes Brook: Sediment and surface water were monitored annually for five years following completion of the
Geddes Brook IRM in 2012. Surface water and biota (forage fish) were also monitored in 2019. Biota tissue
monitoring at the Site has included forage fish, benthic macroinvertebrates, small mammals and earthworms.
Forage fish collection is planned for 2022. Target analytes for laboratory analyses are as follows:

e Total mercury and methylmercury in sediment, benthic macroinvertebrates, small mammals and
earthworms (USEPA Method 7471 [Total mercury] USEPA Method 1630 [Methylmercury])

o Dissolved mercury, total mercury in surface water and total mercury in fish (USEPA Method 1631 in
surface water and 7471A in biota)

e  Methylmercury in surface water using USEPA Method 1630

Surface water measurements are also collected for temperature, conductivity and pH when sampling occurs
Ninemile Creek: Surface water was monitored annually from 2015-2017, at which point it was determined that

monitoring could end as remedial goals were met. Biota tissue monitoring included sport fish and forage fish
from 2015-2017 and in 2019. Floodplain and channel sediment were collected in 2016 and 2018. Benthic
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macroinvertebrate, earthworms, and small mammals were collected in 2016. Sport and forage fish will be
collected in 2022. Target analytes for laboratory analyses are as follows:

e Total mercury in surface water, fish, sediment and floodplain soil, and biota other than fish (USEPA
Method 1631 in water and 7471A in biota and sediment). Methylmercury in sediment and floodplain
soil, and biota other than fish (USEPA Method 1630), and dissolved mercury analyses in surface water
(USEPA Method 1631)

e Percent moisture, PCB aroclors, lipid content and dioxins-furans in a sub-set of fish (various USEPA
methods)

Surface water is also monitored in-situ for temperature, dissolved oxygen, conductivity and pH when sampling
occurs. The channel may be surveyed, as has been done in the past, for elevation and composition of surface
material as dictated in the Ninemile Creek MM Plan.

SYW-10: SYW-10 is located at the mouth of Ninemile Creek, where it meets Onondaga Lake (See NMC MM Plan
for detailed figures). Soil/sediment were monitored for three years following completion of the remedy. Biota
tissue monitoring included small mammals and earthworms. Samples will be collected in both the remediated
and unremediated areas in the years sampling is conducted. Target analytes for laboratory analyses are as
follows:

e Total mercury in sediment and earthworms (USEPA Method 747 1A in sediment and biota)
e Total mercury in small mammals (USEPA Method 747 1A in sediment and biota)
e  Methylmercury analyses in sediment and earthworms (USEPA Method 1630)

How “good” do the data need to be in order to support the environmental decision?

The data must support comparison to remedial goals for chemical concentrations in groundwater, surface water,
sediment and biota. The key analytes in terms of decision-making are total mercury and methylmercury. Analytes
will be subject to data validation in accordance with prescribed guidelines as described in Worksheet #36.

How much data are needed? (number of samples for each analytical group, matrix, and concentration)
See Worksheet #18
Where, when, and how should the data be collected/generated?

Samples for chemical analyses will generally be collected from May through November (with the exception of
groundwater at LCP OU-1, which is quarterly) using field sampling techniques summarized in Worksheet #21
and provided in Appendix A.

Who will collect and generate the data?

At LCP OU-1 Jacobs will collect groundwater samples; Parsons will collect surface water, sediment and biota
samples. Parsons will collect surface water, sediment samples, biota samples, and conduct physical monitoring
at Geddes Brook, Ninemile Creek and in SYW-10. Laboratory analyses of mercury, PCBs, dioxins-furans, and lipid
content will be performed by commercial laboratories procured through Honeywell.

How will the data be reported?

Chemical data will be presented in one or more annual Data Usability Summary Reports and summarized along
with physical monitoring and survey data in annual reports. All laboratory data will also be reported in EDD format
for Geddes Brook, Ninemile Creek and LCP OU-1.
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How will the data be archived?

Field and laboratory data and chain-of-custody information will be stored in a data management system
maintained on behalf of Honeywell.

Additionally, field databases, if used during sample collection, will be archived. Electronic data management
systems will be implemented to process the information effectively without loss or alteration.

The laboratory will store laboratory data and related records in a secure fashion. Records will be stored in
archived storage, and electronic records consist of hard copies, write-protected backup copies, or an electronic
audit trail controlling access. Electronic records will be backed up on the laboratory’s archive server on a local
area network. Records will not be removed from the archive, unless otherwise specified.
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WORKSHEET #11B: PROJECT/DATA QUALITY
OBJECTIVES - ONONDAGA LAKE

Who will use the data?

Data collected will be used by Honeywell and its consultants/contractors, NYSDEC and its consultants, NYSDOH,
and USEPA. These data will also be made available to the public once validated.

What will the data be used for?

The primary data uses are presented in Worksheet #10.

What type of data are needed?

It should be noted that the below summarizes data collected previously. Additional data collection may be
needed and will be determined in consultation with NYSDEC.

Target analytes for laboratory analyses are as follows:

Total mercury and total dissolved mercury in surface water (USEPA Method 1631)
Total mercury in zooplankton, benthic macroinvertebrates, and fish (USEPA Method 1631 in
zooplankton/invertebrates and 747 1A in fish)
Total mercury and Total Fixed/Dissolved Solids in sediment trap slurry samples (USEPA Method 1631
for mercury)
Methylmercury in surface water, zooplankton and benthic macroinvertebrates (USEPA Method 1630)
PCBs in surface water (Method 1668A)
PCB aroclors, DDT and metabolites, hexachlorobenzene, lipid content, percent moisture and dioxins-
furans in fish as needed (various USEPA methods)
Volatile organic compounds, semivolatile organic compounds (surface water compliance sampling only)
(Methods SW8260C/8270D). Note: analyzed in 2017 and 2018; not part of current monitoring
program.
Various wet chemistry parameters such as multiple forms of nitrogen, phosphorus, and total suspended
solids from profundal zone surface water samples
Total mercury in profundal and littoral zone lake sediment for assessments of monitored natural
recovery (SW7471).
Physical parameters to be measured for fish include:
o Weight (in grams) and total length (in mm)
o Age and sex for adult sport fish
On-site measurements for water quality will also be made for:
o Temperature
o Dissolved oxygen
o Nitrate -nitrogen at numerous locations associated with nitrate addition and measured using
an in situ ultraviolet spectrophotometer (ISUS) or a submersible ultraviolet nitrogen analyzer
(SUNA).
o Conductivity, turbidity and pH. Note: Turbidity data was collected as a part of the nitrate
program as well as related to the Wastebeds 1-8 Shoreline Stabilization area (conducted in
2017).
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Concentration levels (i.e., project action and quantitation limits, analytical and achievable laboratory method
detection and quantitation limits) for the laboratory analytes are documented in Worksheet #15, field sampling
techniques are referenced in Worksheet #21, and laboratory analytical techniques are referenced in
Worksheet #23.

How “good” do the data need to be in order to support the environmental decision?

The data must support remedial goals for chemical concentrations in surface water, sediment and fish. All
analytes will be subject to Level lll validation as described in Worksheet #36. In addition, 10 percent of the
analytical data will be validated based on Level IV protocols as described in Worksheet #36.

How much data is needed? (number of samples for each analytical group, matrix, and concentration)
See Worksheet #18.
Where, when, and how should the data be collected/generated?

Samples for chemical analyses will generally be collected in Onondaga Lake from May through November using
field sampling techniques summarized in Worksheet #21 and provided in Appendix A.

Who will collect and generate the data?

Samples are collected by Upstate Freshwater Institute and Parsons field teams for media except fish tissue. Fish
samples have been and will generally be collected by the State University of New York College of Environmental
Science and Forestry (SUNY-ESF) and processed by Parsons. Ages of adult sport fish will be quantified by SUNY
ESF based on evaluation of fish otoliths from Smallmouth Bass, Common Carp and Walleye, and scales from
Pumpkinseed.

Laboratory analyses for mercury, PCBs, PCDDs/Fs, etc. will be performed as dictated by the scopes of work by
one or more commercial laboratories to be procured for 3 years as possible. UFI will analyze water samples for
more conventional “wet chemistry” parameters.

How will the data be reported?

Data will be presented in one or more annual Data Summary Reports and/or accompanying Data Usability
Summary Reports. Data will also be provided in EDD and flat file (excel) formats.

How will the data be archived?

Field and laboratory data and chain-of-custody information will be stored in a data management system
maintained on behalf of Honeywell. Additionally, field databases used during sample collection will be archived.
Electronic data management systems will be implemented to process the information effectively without loss or
alteration.

The laboratory will store laboratory data and related records in a secure fashion. Records will be stored in
archived storage, and electronic records consist of hard copies, write-protected backup copies, or an electronic
audit trail controlling access. Electronic records will be backed up on the laboratory’s archive server on a local
area network. Records will not be removed from the archive, unless otherwise specified.
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WORKSHEET #12: MEASUREMENT PERFORMANCE CRITERIA

Matrix: Biota Tissue

Analytical Group or Method: Total Mercury
Concentration Level: Moderate

Lab: SGS Dayton

QC Sample Assesses Error for
Analytical Data Quality Indicator QC Sample and/or Activity Used to
Sampling Proceduret Measurement Performance Sampling (S), Analytical (A), or
Method/SOP2 (DQI) Criteria Assess Measurement Performance
both (S&A)
Precision RPD 20% Matrix spike, matrix spi!«e duplicate, A
laboratory duplicate
Control limit recovery 80-120% Matrix spike a.nd matrix spike A
duplicates
Accuracy/Bias
Control limit recovery 80-120% Laboratory control samples
21909 i CRM (DORM-5)3
Appendix AS-2, S-15 | EPA Method 80-120% of certified value

through S-17 7471B, L-3E Lab Contamination Less than reporting limit Method Preparation Blank A

Representativeness Use of standardized collection Field audits and laboratory audits S&A
and analytical methods

Sensitivity 0.033 pg/g wet Reporting limits A
Completeness 95% for all analyses Data completeness check S&A
Comparability Based on accuracy and media Use of standardized SOPs by field S&A

comparison and analytical contractors

1Reference number from QAPP Worksheet #21
2 Reference number from QAPP Worksheet #23
3 Per attachment 1, DORM-4 was previously used as the certified reference material for mercury in fish tissue. DORM-4 is no longer commercially available. Therefore, DORM-5 will be used.
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Matrix: Sediment

Analytical Group?! or Method: Total Mercury
Concentration Level: Moderate

Lab: Eurofins Lancaster

QC Sample Assesses Error for

media comparison

field and analytical contractors

Analytical Data Quality Indicator C Sample and/or Activity Used to
Sampling Procedure2 . ey Measurement Performance . P / W Sampling (S), Analytical (A), or
Method/SOP3 (DQI) Criteria Assess Measurement Performance
both (S&A)
Control limit recovery 80- Matrix spike and matrix spike A
. 120% duplicates
Accuracy/Bias
Control limit recovery 80- A
120% Laboratory control samples
Precision - Lab RPD 20% Lab duplicate samples S&A
Precision - Field RPD 50% Field duplicate samples S&A
Appendix A S-3, S- USEPA - No analytes detected > 1/2
13 7471B,L-2A |  Contamination RL or >1/10 the amount Method blank A
measured in any sample
) Use of standardized Field audits and laboratory
Representativeness collection and analytical . S&A
audits
methods
Sensitivity 0.1 mg/kg Reporting limits A
Completeness 95% for all analyses Data completeness check S&A
Comparability Based on accuracy and Use of standardized SOPs by S&A

1TNI/NELAC and ELAP certified method.
2 Reference number from QAPP Worksheet #21.
3 Reference number from QAPP Worksheet #23
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Matrix: Groundwater

Analytical Group?! or Method: Total Mercury
Concentration Level: Moderate

Lab: SGS Dayton

QC Sample Assesses Error for

comparison

and analytical contractors

Analytical Data Quality Indicator QC Sample and/or Activity Used to
Sampling Procedure2 Measurement Performance Sampling (S), Analytical (A), or
Method/SOP3 (DQI) Criteria Assess Measurement Performance
both (S&A)
Accuracy/Bias Control limit recovery 75-125% Matrix spike and matrix spike S&A
duplicates
Precision - Field RPD 30% Field duplicate samples S&A
Precision - Lab RPD 20% Laboratory duplicate samples/Matrix S&A
° Spike Duplicate
Contamination <1/2 RL Method Blank A
Appendix A S-21 USEPLA324701
Representativeness Use of standardized collection Field audits and laboratory results S&A
and analytical methods
Sensitivity 0.2 ug/L (groundwater) Reporting limits A
Completeness 95% for all analyses Data completeness check S&A
Comparability Based on accuracy and media Use of standardized SOPs by field S&A

Note: Groundwater analyzed by SGS North America Inc.
1TNI/NELAC and ELAP certified method
2 Reference number from QAPP Worksheet #21
3 Reference number from QAPP Worksheet #23
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Matrix: Surface water, sediment slurry, and biota
Analytical Group?! or Method: Total Mercury (including dissolved mercury)
Concentration Level: Low

Lab: Eurofins Frontier

QC Sample Assesses Error for

media comparison

field and analytical contractors

Analytical Data Quality Indicator C Sample and/or Activity Used to
Sampling Procedure? . ey Measurement Performance . P / W Sampling (S), Analytical (A), or
Method/SOP2 (DQI) Criteria Assess Measurement Performance
both (S&A)
Control limit recovery 71- Matrix spike and matrix spike A
. 125% duplicates
Accuracy/Bias
Control limit recovery 80- Laboratory control samples A
120%
Precision - Field RPD 30% Field duplicate samples (with the S&A
exception of biota samples)
RPD 24% Laboratory duplicate samples A
Precision - Lab Oneol — "
EPA Method 77-123% ngoing pricgzorlwezn recovery A
Appendix AS-7,S-14; | 1631 series, 3 ™ T P
S-11; 54,58 L-2C, L-2G, L- L ess than reporting limit 0. . :
20, LoF Contamination ng/L (water) 0.4 ng/g wet Field, method, and instrument A
. blanks
(biota)
) Use of standardized
Representativeness collection and analytical Field and laboratory audits S&A
methods
Sensitivity 0.5 ng/L for water Reporting limits A
0.4 ng/g wet biota

Completeness 95% for all analyses Data completeness check S&A
Comparability Based on accuracy and Use of standardized SOPs by S&A

1 Reference number from QAPP Worksheet #21
2 Reference number from QAPP Worksheet #23.
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Matrix: Surface water and biota
Analytical Group or Method: Methylmercury
Concentration Level: Low

Lab: Eurofins Frontier

comparison

and analytical contractors

Analytical Data Qualty Indicat ocs | d/or Activity Used t QC Sample Assesses Error for
nalytica ata Quality Indicator ample and/or Activity Used to
Sampling Procedure? Measurement Performance Sampling (S), Analytical (A), or
Method/SOP2 (DQI) Criteria Assess Measurement Performance
both (S&A)
Precision RPD 35% (lab duplicate) Laboratory and field duplicate S&A
RPD 30% (water field duplicate) samples
Control limit recovery 65-130% Matrix spike a.nd matrix spike A
. duplicates
Accuracy/Bias
Control limit recovery 70-130% Laboratory control samples A
Precision - Lab Less than reporting limit
_ USEPA 1630 o 0.05 ng/L (water) Method preparation blank A
Appendix A S-7, S-14, series Contamination 2.0 ng/g wet (biota)
S-4,S-8 methods, L- -
2B, L-2H, L-2E | Representativeness Use of standardized collection Field audits and laboratory audits S&A
and analytical method
Sensitivity 0.05 ng/L (water) Reporting limits A
2.0 ng/g wet (biota)
Completeness 95% for all analyses Data completeness check S&A
Comparability Based on accuracy and media Use of standardized SOPs by field S&A

1 Reference number from QAPP Worksheet #21
2 Reference number form QAPP Worksheet #23
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Matrix: Sediment

Analytical Group?! or Method: Methylmercury

Concentration Level: Moderate
Lab: Eurofins Frontier

QC Sample Assesses Error for

Comparability

comparison

and analytical contractors

Analytical Data Quality Indicator QC Sample and/or Activity Used to
Sampling Procedure2 Measurement Performance Sampling (S), Analytical (A), or
Method/SOP3 (DQI) Criteria Assess Measurement Performance
both (S&A)
Matrix spike and matrix spike
Control limit recovery 65-130% . A
. duplicates
Accuracy/Bias
Control limit recovery 70-130% Laboratory control samples A
Precision - Lab RPD 35% Lab duplicate samples A
Precision - Field RPD 50% Field duplicate samples S&A
Appendix A S-13 USET_A;BG?’O'
i Representativeness Use of standardized collection Field audits and laboratory audits S&A
and analytical methods
Sensitivity 0.05 ng/g Reporting limits A
Completeness 95% for all analyses Data completeness check S&A
Based on accuracy and media Use of standardized SOPs by field S&A

1TNI/ELAC and ELAP certified method

2 Reference number from QAPP Worksheet #21
3 Reference number from QAPP Worksheet #23
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Matrix: Profundal zone? surface water

Analytical Group? or Method: Nitrate plus nitrite and also nitrite
Concentration Level: Low
Lab: Upstate Freshwater Institute

QC Sample Assesses Error for

comparison

and analytical contractors

Analytical Data Quality Indicator QC Sample and/or Activity Used to
Sampling Procedure3 Measurement Performance Sampling (S), Analytical (A), or
Method/SOP4 (DQI) Criteria Assess Measurement Performance
both (S&A)
Precision - Field RPD 30% Field duplicate samples S&A
RPD 10% for warning limits and Laboratory duplicate
15% for control limits
o RPD 10% for warning limits and
Precision - Lab 15% for control limits, and 90- A
110% recovery for warning Matrix spike duplicate samples
limits and 85-115% recovery for
control limits
Matrix spike A
) 90-110% recovery for warning
Accuracy/Bias limits and 85-115% recovery for Laboratory control samples A
control limits Reference samples A
SM 22nd ed. Less than or equal to achievable
S-7 4500-NO3-F, Laboratory Method Detection Instrument blanks A
L-1A Limit
Less than or equal to half of the
Contamination achievable Laboratory Method Method blanks A
Quantitation Limit
Less than or equal to achievable ]
Laboratory Method Detection Field blanks S&A
Limit
Representativeness | Use of standardized collection Field audits and laboratory audits S&A
and analytical methods
Sensitivity NOX: 30 pg/L ing Limi A
NO2: 6 pg/L Reporting Limit
Completeness 95% for all analyses Data completeness check S&A
Comparability Based on accuracy and media Use of standardized SOPs by field S&A

1 Profundal zone is generally defined as areas of the lake where total water depths exceed 30 feet (9 meters)
2TNI/NELAC and ELAP certified method
3 Reference number from QAPP Worksheet #21
4 Reference number from QAPP Worksheet #23
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Matrix: Profundal zone! surface water
Analytical Group? or Method: Ammonia

Concentration Level: Low
Lab: Upstate Freshwater Institute

QC Sample and/or Activity Used to

QC Sample Assesses Error

comparison

and analytical contractors

Sampling Analytical
Data Quality Indicator (DQI) Measurement Performance Assess Measurement for Sampling (S), Analytical
Procedure3 Method/SOP4 Criteria
Performance (A), or both (S&A)
Precision - Field RPD 30% Field duplicate samples S&A
RPD 10% for warning limits .
and 15% for control limits Laboratory duplicate
o RPD 10% for warning limits
Precision - Lab and 15% for control limits, A
and 90-110% recovery for Matrix spike duplicate samples
warning limits and 85-115%
recovery for control limits
Matrix spike
90-110% recovery for warning
Accuracy/Bias limits and 85-115% recovery Laboratory control samples
for control limits Reference sample
Less than or equal to the
57 SM 22ND ed. achievable Laboratory Method Instrument blanks A
i 4500-NH3-H, Detection Limit
L-1B Less than equal to or half of
Contamination the achievable Laboratory Method blanks A
Method Quantitation Limit
Less than or equal to the i
achievable Laboratory Method Field blanks S&A
Detection Limit
Representativeness Use of standardized collection | ;o4 5,its and laboratory audits S&A
and analytical methods
Sensitivity 48 pg/L Reporting Limit A
Completeness 95% for all analyses Data completeness check S&A
i Based on accuracy and media | Use of standardized SOPs by field
Comparability S&A

1 Profundal zone is generally defined as areas of the lake where total water depths exceed 30 feet (9 meters)

2 ELAP only certified method

3 Reference number from QAPP Worksheet #21
4 Reference number from QAPP Worksheet #23
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Matrix: Profundal zone? surface water

Analytical Group? or Method: Soluble Reactive Phosphorus

Concentration Level: Low
Lab: Upstate Freshwater Institute

QC Sample Assesses Error for

Comparability

comparison

and analytical contractors

Analytical Data Quality Indicator QC Sample and/or Activity Used to
Sampling Procedure3 Measurement Performance Sampling (S), Analytical (A), or
Method/SOP4 (DQI) Criteria Assess Measurement Performance
both (S&A)
Precision - Field RPD 30% Field duplicate samples S&A
RPD 10% for warning limits and Laboratory duplicate samples
o 15% for control limits
Precision - Lab Percent Recovery Matrix spike duplicate samples A
90-110% for warning limits
85-115% for control limits
Matrix spikes A
) Percent Recovery
Accuracy/Bias 90-110% for warning limits Laboratory control samples A
85-115% for control limits
Reference samples A
Less than or equal to achievable
Laboratory Method Detection Instrument blanks A
S-7 SM 4500-P E- Limit
99, -11, L-1C Less than or equal to half of the
Contamination achievable Laboratory Method Method blanks A
Quantitation Limit
Less than or equal to half of the )
achievable Laboratory Method Field blanks S&A
Quantitation Limit
Representativeness Use of standardized collection Field audits and laboratory audits S&A
and analytical methods
Sensitivity 2.9 pg/L Reporting Limit A
Completeness 95% for all analyses Data completeness check S&A
Based on accuracy and media Use of standardized SOPs by field S&A

1 Profundal zone is generally defined as areas of the lake where total water depths exceed 30 feet (9 meters)

2TNI/NELAC and ELAP certified method

3 Reference number from QAPP Worksheet #21
4 Reference number from QAPP Worksheet #23
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Matrix: Profundal zone! sediment trap slurry (performed by UFI)
Analytical Group? or Method: Total, fixed and volatile suspended solids

Concentration Level: Low
Lab: Upstate Freshwater Institute

QC Sample Assesses Error for

Analytical Data Quality Indicator QC Sample and/or Activity Used to
Sampling Procedure3 Measurement Performance Sampling (S), Analytical (A), or
Method/SOP4 (DQI) Criteria Assess Measurement Performance
both (S&A)
Precision - Field RPD CV 50% (flux Field duplicate samples S&A
measurements)
Precision - Lab RPD 5% for warning limits and : A
5% for control limits Laboratory duplicate
Not applicable A
) Within 2 standard deviations of -
Accuracy/Bias the mean value for warning Not applicable A
limits and 3 for control limits Not applicable A
Less than Achievable Laboratory Not applicable A
Method Detection Limit
SM 2540 D- ;
: Contamination Less than Achievable Laboratory Method blanks A
S11 97,-11, L-1E, Method Detection Limit
L-1G
Less than Achievable Laboratory Not applicable S&A
Method Detection Limit
Representativeness Use of standardized collection Field and laboratory audits S&A
and analytical methods
Sensitivity 2.5mg Reporting Limit A
Completeness 95% for all analyses Data completeness check S&A
Comparability Based on accuracy and media Use of standardized SOPs by field S&A

comparison

and analytical contractors

1 Profundal zone is generally defined as areas of the lake where total water depths exceed 30 feet (9 meters)
2 There is no NELAC/ELAP certification available for DOC. UFI is TNI/NELAC and ELAP certified for TOC. DOC samples are filtered and run as a TOC.
3 Reference number from QAPP Worksheet #21
4 Reference number from QAPP Worksheet #23
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Matrix: Fish Tissue

Analytical Group?! or Method: Pesticide compounds
Concentration Level: Low

Lab: SGS Dayton

QC Sample Assesses Error for

comparison

Analytical Data Quality Indicator QC Sample and/or Activity Used to
Sampling Procedure2 Measurement Performance Sampling (S), Analytical (A), or
Method/SOP3 (DQI) Criteria Assess Measurement Performance
both (S&A)
Precision RPD 50% when <5x the MDL, Laboratory duplicate* samples S&A
30% when >5x the MDL
+/-30% Matrix spike duplicate samples A
Matrix spike A
_ 0,
Accuracy/Bias */-30% Laboratory control samples A
70-130% of certified value CRM (NIST 1947) A
Less than Achievable Laboratory Instrument blanks A
Method Detection Limit
_ USEPA .
S2 8081B, L-3D Contamination Less than Achievable Laboratory Method blanks A
Method Detection Limit
Less than Achievable Laboratory Blanks S&A
Method Detection Limit
. Use of standardized collection
Representativeness and analytical methods Field audits and laboratory audits S&A
Sensitivity 0.0031-0.0037 pg/g wet Reporting Limit A
Completeness 95% for all analyses Data completeness check S&A
Comparability Based on accuracy and media Use of standardized SOPs S&A

1TNI/NELAC and ELAP certified method.
2 Reference number from QAPP Worksheet #21.
3 Reference number from QAPP Worksheet #23.
4 A laboratory duplicate will be analyzed for this method based upon sample volume available.
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Matrix: Water

Analytical Group! or Method: Temperature
Concentration Level: Average

QC Sample Assesses Error for

comparison

and analytical contractors

Analytical Data Quality Indicator " QC Sample and/or Activity Used to
Sampling Procedure2 Measurement Performance Sampling (S), Analytical (A), or
Method/SOP3 (DQI) Criteria4 Assess Measurement Performance
both (S&A)
Precision - Field + 0.0003°C Field calibration A
Representativeness Use of standardized collection Field audits S
$10,5$-12, S-14 NA methods
Completeness 95% for all analyses Data completeness check S&A
Comparability Based on accuracy and media Use of standardized SOPs by field S&A

1 No NELAC/ELAP certification for this test is available.
2 Reference number from QAPP Worksheet #21.
3 Reference number from QAPP Worksheet #23.
4 Sensors are factory calibrated annually and maintained according to manufacturers’ instructions.

Matrix: Water

Analytical Group?! or Method: pH
Concentration Level: Average

QC Sample Assesses Error for

comparison

and analytical contractors

Analytical Data Quality Indicator QC Sample and/or Activity Used to
Sampling Procedure2 Measurement Performance Sampling (S), Analytical (A), or
Method/SOP3 (DQI) Criteria4 Assess Measurement Performance
both (S&A)
Precision - Field +0.2 pH unit Field calibration A
Representativeness Use of standardized collection Field audits S
$-10, S-12, S-14 NA methods
Completeness 95% for all analyses Data completeness check S&A
Comparability Based on accuracy and media Use of standardized SOPs by field S&A

1 No NELAC/ELAP certification for this test is available.
2 Reference number from QAPP Worksheet #21.
3 Reference number from QAPP Worksheet #23.
4 Sensors are factory calibrated annually and maintained according to manufacturers’ instructions.
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Matrix: Water

Analytical Group?! or Method: Specific conductance
Concentration Level: Average

QC Sample Assesses Error for

comparison

and analytical methods

Analytical Data Quality Indicator " QC Sample and/or Activity Used to
Sampling Procedure2 Measurement Performance Sampling (S), Analytical (A), or
Method/SOP3 (DQI) Criteria4 Assess Measurement Performance
both (S&A)
Precision - Field + 0.5% of reading in pS/cm Field calibration A
Representativeness Use of standardized collection Field audits S
S-10, S-12,S-14 NA methods
Completeness 95% for all analyses Data completeness check S&A
Comparability Based on accuracy and media Use of standardized SOPs by field S&A

1 No NELAC/ELAP certification for this test is available.
2 Reference number from QAPP Worksheet #21.
3 Reference number from QAPP Worksheet #23.
4 Sensors are factory calibrated annually and maintained according to manufacturers’ instructions.

Matrix: Water

Analytical Group?! or Method: Dissolved oxygen
Concentration Level: Average

QC Sample Assesses Error for

comparison

and analytical methods

Analytical Data Quality Indicator " QC Sample and/or Activity Used to
Sampling Procedure? Measurement Performance Sampling (S), Analytical (A), or
Method/SOP3 (DQI) Criteria4 Assess Measurement Performance
both (S&A)
Precision - Field + 0.2% of reading in mg/L Field calibration A
Representativeness Use of standardized collection Field audits S
S-10, S-12,S-14 NA methods
Completeness 95% for all analyses Data completeness check S&A
Comparability Based on accuracy and media Use of standardized SOPs by field S&A

1 No NELAC/ELAP certification for this test is available.
2 Reference number from QAPP Worksheet #21.
3 Reference number from QAPP Worksheet #23.
4 Sensors are factory calibrated annually and maintained according to manufacturers’ instructions.
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Matrix: Water
Analytical Group?! or Method: Nitrate
Concentration Level: Low to high

QC Sample Assesses Error for

comparison

and comparison to laboratory results

Analytical Data Quality Indicator " QC Sample and/or Activity Used to
Sampling Procedure2 Measurement Performance Sampling (S), Analytical (A), or
Method/SOP3 (DQI) Criteria4 Assess Measurement Performance
both (S&A)
Precision - Field +2M Control sample A
Accuracy/Bias £2uM Control sample A
S-9 NA Representativeness Use of standardized collection Field audits S
methods
Completeness 95% for all measurements Data completeness check S&A
Comparability Based on accuracy and media Use of standardized SOPs in field S&A

1 No NELAC/ELAP certification for this test is available.
2 Reference number from QAPP Worksheet #21B.

3 Reference number from QAPP Worksheet #23.

4 Sensors are factory calibrated annually and maintained according to manufacturers’ instructions.

Matrix: Water
Analytical Group* or Method: Turbidity
Concentration Level: Low to high

QC Sample Assesses Error for

comparison

and comparison to laboratory results

Analytical Data Quality Indicator QC Sample and/or Activity Used to
Sampling Procedure2 Measurement Performance Sampling (S), Analytical (A), or
Method/SOP3 (DQI) Criteria4 Assess Measurement Performance
both (S&A)
Precision - Field +0.25 NTU Control sample A
Accuracy/Bias +0.25 NTU Control sample A
S-9 NA Representativeness Use of standardized collection Field audits S
methods
Completeness 95% for all measurements Data completeness check S&A
Comparability Based on accuracy and media Use of standardized SOPs in field S&A

1 No NELAC/ELAP certification for this test is available.
2 Reference number from QAPP Worksheet #21B.

3 Reference number from QAPP Worksheet #23.

4 Sensors are factory calibrated annually and maintained according to manufacturers’ instructions.
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Matrix: Fish Tissue

Analytical Group or Method: Percent Lipids by method 3550C

Concentration Level: Low to High

Lab: SGS Wilmington

QC Sample Assesses Error for

comparison

and analytical contractors

Analytical Data Quality Indicator QC Sample and/or Activity Used to
Sampling Procedure Measurement Performance Sampling (S), Analytical (A), or
Method/SOP (DQI) Criteria Assess Measurement Performance
both (S&A)
Precision 30% RPD Laboratory duplicate sample 1 A
Accuracy/Bias 70-130% of certified value CARP-2 A
Sensitivity 0.05% Reporting limits A
. Meth Representativeness Use of standardized collection Field audits and laboratory audits S&A
Appendix A S-2, S-17 355823/(&13A and analytical methods
Comparison of number of confident
Completeness 95% quantifications to total A
quantifications
Comparability Based on accuracy and media Use of standardized SOPs by field S&A

1 A laboratory duplicate will be analyzed for this method based upon sample volume available.

QAPP- Onondaga Lake, Geddes Brook, Ninemile Creek and LCP OU-1 Media Monitoring
P:\Honeywell -SYR\453069 2022 Onondaga Lake PVYM\13.0 Quality\13.2 QAPP Updates\13.1 2022 QAPP updates\Rev 4\R37676 Onondaga Lake_2023 Sep_OM&M_QAPP Rev4_Final

Rpt.docx

Revision Date: 9-8-2023

32 0f 133




Honeywell

P PARSONS

Matrix: Fish Tissue

Analytical Group or Method: PCBs (Aroclor)
Concentration Level: Low

Lab: SGS Dayton

QC Sample and/or Activity Used to

QC Sample Assesses Error for

Comparability

comparison

and analytical contractors

Analytical Data Quality Indicator
Sampling Procedure Measurement Performance Sampling (S), Analytical (A), or
Method/SOP (DQI) Criteria Assess Measurement Performance
both (S&A)
Precision RPD < 50% when < 5x the MDL, | Matrix spike, matrix spike duplicate, A
30% when >5x the MDL lab duplicatet
<MDL Laboratory blank A
+/-30% Matrix spike a_nd matrix spike A
duplicates
Accuracy/Bias +/-30% Laboratory control samples A
Aopendix AS-2. S-17 | SW 8082A, L- Lab statistical surrogate control | All samples and associated quality A
PP ’ 3C recovery controls
70-130 % of certified value CRM (NIST 1947) A
Representativeness Use of standardized collection Field audits and laboratory audits S&A
and analytical methods
Sensitivity 34 ug/kg wet Reporting limits A
Completeness 95% for all analyses Data completeness check S&A
Based on accuracy and media Use of standardized SOPs by field S&A

1 A laboratory duplicate will be analyzed for this method based upon sample volume available.
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Matrix: Fish Tissue

Analytical Group or Method: Dioxins-Furans
Concentration Level: Low

Lab: SGS Wilmington

QC Sample Assesses Error for

Comparability

comparison

and analytical contractors

Analytical Data Quality Indicator QC Sample and/or Activity Used to
Sampling Procedure Measurement Performance Sampling (S), Analytical (A), or
Method/SOP (DQI) Criteria Assess Measurement Performance
both (S&A)
Method defined QC windows for | Laboratory Control Sample/On-going
Precision LCS, OPR, and internal standard Precision Recovery (OPR) Sample A
recoveries and laboratory duplicatel
Less than the lower limit of
quantitation (LLOQ) Laboratory blank A
Accuracy/Bias Method defined QC windows for | Laboratory Control Sample/On-going A
LCS and OPR Precision Recovery (OPR) Sample
Appendix A S-2, S-17 SW-8290, L- 70-130% of certified value CARP 2 A
3F
Representativeness Use of standardlzed collection Field audits and laboratory audits S&A
and analytical methods
Sensitivity 0.5-5 pg/g Reporting limits A
Completeness 95% for all analyses Data completeness check S&A
Based on accuracy and media Use of standardized SOPs by field S&A

1 A laboratory duplicate will be analyzed for this method based upon sample volume available.
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WORKSHEET #13: SECONDARY DATA USES AND LIMITATIONS

Secondary
Data

Data Source (Originating
Organization, Report Title,
Date)

Data Generator(s) (Originating Organization, Data
Types, Data Generation/Collection Dates)

How Data Will Be Used

Limitations on Data Use

Robotic
measurements
from multiple
depths at South
Deep

UFI robotic buoy data are
available at
www.upstatefreshwater.org

UFI; data include dissolved oxygen, temperature, specific
conductance, pH, fluorometric chlorophyll, and turbidity
monitored at multiple water depths.

Seasonality of thermal
stratification, oxygen depletion,
density of water layers, general

water quality conditions.

No limitations.

OCDWEP surface
water and fish
data

Onondaga Lake Ambient
Monitoring Plan Annual
Reports, Onondaga County
Department of Water and
Environment Protection.

OCDWEP data include various surface water parameters
as well as fish count, length, weight and unit effort for
fish.

The fish data will be used to

continue to assess trends in

abundance and community
composition.

No limitations.

NYSDEC fish
data

NYSDEC database

Data include mercury concentration and percent

moisture from fillet samples in largemouth and

smallmouth bass. PCBs, DDT and metabolites,
hexachlorobenzene analyzed in select years.

The data will be used for
comparison of current mercury
levels to historical data.

No limitations.

Baseline
Monitoring
Program

Honeywell/Parsons

Includes data as part of the baseline monitoring program

collected beginning in 2008 pertaining to surface water,

sediment, and biota sampling for a full scope of analytes
(i.e., mercury, methylmercury, dioxin/furans, etc.).

The data will be used for
comparison of current levels to
historical data.

No limitations.

Construction
Completion
Reports

Honeywell/Parsons

Includes as-built survey data (one per site i.e., Onondaga
Lake, Geddes Brook; Ninemile Creek Reach CD;
Ninemile Creek AB/BC, LCP; etc.).

The data will be used for
comparison of current conditions to
as-built.

No limitations.

Annual
Monitoring and
Maintenance
Reports

Honeywell/Parsons

Presents comprehensive results from lake monitoring
program, including data related to SMU 8 monitored
natural recovery, biota tissue, surface water, cap
maintenance and monitoring, habitat reestablishment
and biological response, Wastebeds 1-8 shoreline
stabilization turbidity monitoring, institutional controls,
and nitrate addition.

Presents comprehensive results for Geddes Brook,
Ninemile Creek, and LCP OU-1 monitoring program,
including data related to soil, sediment, groundwater,
surface water, and biota tissue.

Data will be used to track progress
and ultimately verify remedy
effectiveness in achieving the
preliminary remedial goals (PRGs)
and remedial action objectives
(RAOs) specified in the Record of
Decision (ROD)

Due to a potential misinterpretation of
the lipids analysis SOP by the
laboratory in 2017 and 2018, lipid
results for many of the 2017 and 2018
fish were potentially biased high.
Archived samples with sufficient mass
remaining have been reanalyzed and is
included in the 2019 Annual Report.
2019 fish tissue data not considered
usable due to processing/
homogenization challenges

20109 fish tissue data not considered
usable due to
processing/homogenization challenges
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WORKSHEET #14A AND #16A: PROJECT TASKS & SCHEDULE -
GEDDES BROOK, NINEMILE CREEK, AND LCP OU-1

Sampling Tasks:

Note: The scope for annual sampling is discussed in the years’ respective Monitoring Scope Memos (beginning with 2019, as approved by NYSDEC and any
supplemental work plans. The below is a general summary of sampling tasks that have occurred in the past and may occur in the monitoring year covered
in this QAPP or in the future.

1.
2.
3.

Groundwater will be collected from piezometers and monitoring wells associated with LCP OU-1..
Surface water will be collected as surface grabs at multiple locations as per the approved Monitoring Scope Memos as applicable.

Sediment and floodplain soil will be collected as grab samples at multiple locations as per the approved Monitoring Scope Memos and/or
supplemental work plans. Samples are collected per the approved SOP at the given intervals in the respective Plan(s).

Adult sport fish and prey (forage) fish will be collected as per the approved Monitoring Scope Memos using seine netting, angling, minnow traps,
and/or electrofishing. Fillets will be processed from adult sport fish collected in Ninemile Creek consistent with the NYSDEC SOP PrepLab4 (May
2014) and SOP L-3I (SGS Wilmington’s processing SOP) while whole body composites for prey fish will be collected and composited at the
laboratory. Total length and weight measurements of individual adult sport fish and all prey fish individuals used in composites will be measured
in the field (see Worksheet #21, main text).

For adult sport fish individuals, the downstream location in Ninemile Creek has been sampled to collect up to 8 individuals from up to three species
in years that sampling occurs. The upstream reference location in Ninemile Creek has been sampled for up to 6 individuals from one species in
years that sampling occurs. The individuals sampled at the upstream location will be from one of the three species sampled at the downstream
locations, unless otherwise approved by NYSDEC. Future monitoring will be discussed with NYSDEC.

A maximum of five composite prey fish samples were collected from each of three locations in Geddes Brook in years where sampling occurred.
Composite samples consisted of the same species and similar sized individuals as much as possible. In addition, up to three locations within the
Ninemile Creek restoration area and one upstream reference location were sampled for up to 20 samples (up to 5 samples per location) in years
when sampling occurred. Composites generally consisted of 10 to 15 individuals or a sufficient number to obtain biomass needed for chemical
analyses. Future monitoring will be discussed with NYSDEC.

Benthic macroinvertebrates were collected in Geddes Brook from the three forage fish sample locations; a grab sampler, polypropylene sieve and
aquatic nets will be used. Benthic samples were also collected from the NMC channel in 2016. Up to five small mammals were collected from
terrestrial habitats adjacent to the Geddes Brook floodplain using traps. One composite sample of earthworms were collected from up to three
locations adjacent to open water areas. Small mammals were also be collected. Small mammals and earthworms were collected in SYW-10 in
2015, 2016 and 2018. Small mammals and earthworms were also collected from the NMC floodplain in 2016. Future sampling of these media in
NMC will be completed, as needed in consultation with NYSDEC.

Vegetation monitoring was completed for five years following successful installation and evaluated annually.
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9. Channel elevation and wetland connection monitoring was completed annually for five years (with a gap year in 2016 as per the OMM Plan) in
Geddes Brook. Formal wetland delineations were conducted in Year 5 in both Geddes Brook and Ninemile Creek to quantify wetland acreages as
described in the Geddes Brook OMM Plan and the Ninemile Creek MM Plan.

10. Channel elevation monitoring in Ninemile Creek was completed from 2014 through 2018. In the event of a 50-year or greater flow event (greater
than 3,400 cubic feet per second [cfs] based on Onondaga Creek flows), all ten previously monitored stations will be surveyed. Should a 100-year
or greater flow event (greater than 4,000 cfs based on Onondaga Creek flows) occur first, then no additional surveys will be necessary if the post
100-year survey results are within tolerance. In the event of other types of disturbances such as ice scour or slope instability, the need for additional
surveys in the impacted area will be discussed with and ultimately approved by NYSDEC.

Analysis Tasks:

The commercial laboratory will analyze groundwater, surface water, sediment, and biota samples for total mercury, and also analyze most sample types for
methylmercury (see Worksheet #11). In addition, a sub-set of adult fish samples collected historically from Ninemile Creek were analyzed for PCB aroclors,
dioxins-furans and lipid content in select years. Future analyses will be discussed with NYSDEC.

Quality Control Tasks:

1. Implement SOPs for sample collection, packaging, transport, and storage prior to analysis. QC sample handling protocols are described on
Worksheet #26 of the main text.
2. Collect field quality control samples including MS/MSDs, field duplicates and field blanks as warranted (see Worksheet #20).

Secondary Data:
See Worksheet #13

Data Management Tasks:

Records generated during sample collection and analyses document the validity and authenticity of the project data. The project team will maintain a field
database a temporary repository for all sampling records generated in the field. Field and analytical data from the laboratory will later be transferred to the
data management system maintained on behalf of Honeywell International.

Documentation and Records:

1. This QAPP will be distributed to each contractor responsible for the collection, generation, and interpretation of field and analytical data. The QA
Program Manager will be responsible for ensuring that necessary changes occur so that the QAPP is up to date with actual practices.

2. Appropriate records will be maintained to provide adequate documentation of the entire data generation process, including field sampling and
laboratory analysis.

3. Field sampling records may include
a. Field logs and field notebooks to records daily activities and conditions
b. An electronic field data management system (database)
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4.

c. Sample Chain-of-Custody documentation
Lab documentation will include

a. Operational calibration records
Equipment maintenance records
Nonconformance memos as applicable
Corrective action memos as warranted
Analytical data reports.

® 2 0T

Assessment/Audit Tasks:

1.

Project oversight (field and laboratory) will include periodic inspection and audits of sampling and analytical techniques. No additional field or
laboratory audits are planned. Testing and calibration activities will also be reviewed. All audit and review findings and any corrective actions that
arise from them will be documented. The laboratory director will ensure that corrective actions are carried out promptly. Where the audit findings
cast doubt on the correctness or validity of the laboratory’s calibrations or test results, immediate corrective action will be taken and any client
whose work is affected will be notified immediately in writing.

The following reports may be completed if a deviation from the field sample matrix or QAPP is encountered, or to document an audit:
a. Corrective action reports documenting any problems encountered during field activities and corrective actions taken.

b. System and performance audit reports completed during the investigation and a summary of any changes made to document procedures,
and the rationale for the changes

Data management includes working with the laboratories to provide deliverables that meet Honeywell data requirements and DEC deliverable
requirements pertaining to EQUIS.

See Worksheets #31 and #32 for explanation of project assessments, assessment findings, and corrective action responses.

Lab SOPs will be assessed annually. Any changes to lab SOPs will be provided to NYSDEC.

The annual monitoring report where fish tissue results are presented will include confirmation that processing of tissue samples were completed
in accordance with standard protocols specified in this QAPP.

NYSDEC split fish tissue sample results, if collected, will be compared with results from the laboratory analyses conducted in accordance with this
QAPP.

Data Review Tasks:

1. The laboratory will perform data reduction as described in each test method for this project and will submit sample results and QA/QC results.

2. The laboratory quality assurance officer and/or laboratory director are responsible for reviewing the laboratory data and QA/QC reports and
checking data reduction prior to submittal to Honeywell. The laboratory will correct any transcription or computational errors identified during this
review.

3. Test results will be certified to meet all requirements of the NELAC standards, or reasons are provided if they do not.

4. Complete laboratory data packages will be provided to NYSDEC upon request.
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and SGS North
America Inc.

July (GB/NMC)

Dates
Activit Organization = — Deliverable(s Deliverable due date
y g Anticipated Date(s) of | Anticipated Date of )
Initiation Completion
January for December for
Parsons (GB, NMC Groundwater groundwater
G and SYW-10) and M
Mobilization ay, June and NA NA
Jacobs (LCP OL11-1 August for surface Ofgtrosbuerrfé lglg\;?;rgleorer
Groundwater) water, sediment, and . =
. sediment and biota.
biota
Parsons May Late November NA NA
Field Sampling
Jacobs January December NA NA
Eurofins-Frontier, ] (LCP OU-1) ?sliaf:(;omnlsagirzgg
el anuary -
Sample analysis Eurofins-Lancaster, December Unvalidated data following submission

of the last set of
samples

Electronic data deliverables

Parsons

December

February (of year
following sampling)

Files

Due as soon as
possible following
data validation

Data Usability Summary
Report (DUSR)
LCP OU-1/NMC/GB

Parsons

January of following
year

April (of year following
sampling)

DUSR

Due to NYSDEC first

or second quarter of

year following sample
collection.

1 Groundwater sampling at LCP OU-1 occurs quarterly.
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WORKSHEET #14B AND #16B: PROJECT TASKS & SCHEDULE -
ONONDAGA LAKE

Sampling Tasks:

Note: The scope for annual sampling is discussed in the years’ respective Monitoring Scope Memos (beginning with 2019, as approved by NYSDEC and any
supplemental work plans. The below is a general summary of sampling tasks that have occurred in the past and may occur in the monitoring year covered
in this QAPP or in the future.

1.

No g ks

8.
9.

Adult sport fish and prey fish will be collected using various methods as appropriate: electroshocking, trap nets, gill nets, and seine netting. Fillets
of adult sport fish will be prepared by the laboratory from adult sport fish consistent with NYSDEC SOP PrepLab4 (May 28, 2014) and SOP L-3lI
(SGS Wilmington’s processing SOP). Individual whole-body individuals for large prey fish will be collected and processed as a whole-body sample
at the laboratory. Whole body composites for small prey fish will be collected in the field, grouping fish by size so that the smallest individual is no
less than 75% of the lengths of the largest individual. Total length and weight measurements of individual fish will be measured in the field and
sex will be determined by the laboratory. Otoliths or scales will be sampled from adult sport fish for age to be quantified by SUNY ESF. (see
Worksheet #21).

For adult sport fish individuals, eight locations will be sampled to collect 25 individuals lakewide from each of up to four species (Smallmouth Bass,
Walleye, Pumpkinseed and Common Carp). As practical, adult sport fish will be evenly distributed among the sampling locations.

A maximum of three composite small prey fish samples will be collected from each of eight locations for small prey fish. Composite samples will
consist of 10 to 15 individual fish (or enough individuals to reach the necessary mass to complete the analyses) of the same species and
approximate same size, as possible.

A total of twenty-four large prey fish (typically White Suckers or similar) will be collected from eight locations (3 individuals per location).
Zooplankton and benthic macroinvertebrate (2017 only) samples will be collected for mercury and methylmercury analysis.
Sediment traps will be deployed/collected for mercury and total dissolved/fixed solids as dictated by the work plan.

Surface water samples will be collected using a Kemmerer at the appropriate depth as dictated in the OM plan for Nitrate Addition. Surface water
sampling for PCBs will be collected in the lake using a submersible pump, while tributary samples will be collected using grab sampling as specified
in the 2021 Onondaga Lake and Tributary Surface Water Monitoring for PCBs Memo.

In Situ surface water nitrate-nitrogen measurements will be conducted by UFI using an in-situ ultraviolet spectrophotometer.
Sediment will be sampled as warranted in the middle of the lake (SMU 8) for mercury analyses.

Analysis Tasks:

1.

The commercial laboratory will analyze fish and sediment samples for total mercury. Surface water will be analyzed for total mercury, dissolved
mercury, and methylmercury. Zooplankton from the profundal zone and benthic macroinvertebrates (2017 only)) will be analyzed for total mercury
and methylmercury. Sediment trap slurries will be analyzed for total mercury. In addition, a fish sample sub-set will be analyzed as needed for
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organic compounds of interest and percent lipids, and surface water samples from the littoral zone will be analyzed for organic compounds of
interest.

2. UFI's laboratory will analyze surface water samples for nitrate+nitrite, nitrite, ammonia, and phosphorus.
Quality Control Tasks:

1. The Parsons field team leader will evaluate fish and sediment samples and applicable field quality control samples for acceptability for transport/
submission to the laboratory.

2. The UFI field team leader will evaluate littoral and profundal zone surface water samples and applicable field quality control samples for
acceptability for transport/submission to the laboratory.

3. Implement SOPs for sample collection, packaging, transport, and storage prior to analysis. QC sample handling protocols are described on
Worksheet #26 in the main text of this QAPP.

4. Collect field quality control samples including MS/MSDs, field duplicates and field blanks as warranted (see Worksheet #20).
Secondary Data:
See Worksheet #13
Data Management Tasks:

Records generated during sample collection and analyses document the validity and authenticity of the project data. The project team will maintain a field
database as a temporary repository for all sampling records generated in the field. Field and analytical data from the laboratory will later be transferred to
the data management system maintained on behalf of Honeywell International.

Documentation and Records:

1. This QAPP will be distributed to each contractor responsible for the collection, generation, and interpretation of field and analytical data. The QA
Program Manager will be responsible for ensuring that necessary changes occur so that the QAPP is up to date with actual practices.

2. Appropriate records will be maintained to provide adequate documentation of the entire data generation process, including field sampling and
laboratory analysis.

3. Field sampling records will include:
a. Electronic field logs and field notebooks to records daily activities and conditions
b. An electronic field data management system (database)
c. Sample Chain-of-Custody documentation
4. Lab documentation will include:
a. Operational calibration records

b. Equipment maintenance records
c. Nonconformance memos as applicable
d. Corrective action memos as warranted
e. Analytical data reports
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5. UFI routinely reports environmental test results using a “simplified” format (NELAC, 2003). Additional detailed information and records related to
sampling, testing, and QC results, as required by NELAC, are maintained by the laboratory and are considered a separate laboratory work request.

Assessment/Audit Tasks:

1. Project oversight (field and laboratory) will include periodic inspection and audits of sampling and analytical techniques. No additional field or
laboratory audits are planned. Testing and calibration activities will also be reviewed. All audit and review findings and any corrective actions that
arise from them will be documented. The laboratory director will ensure that corrective actions are carried out promptly. Where the audit findings
cast doubt on the correctness or validity of the laboratory’s calibrations or test results, immediate corrective action will be taken, and any client
whose work is affected will be notified immediately in writing.

2. The following reports may be completed if a deviation from the field sample matrix or QAPP is encountered, or to document an audit:
a. Corrective action reports documenting any problems encountered during field activities and corrective actions taken

b. System and performance audit reports completed during the investigation and a summary of any changes made to document procedures,
and the rationale for the changes

3. Data management includes working with the laboratories to provide deliverables that meet Honeywell data requirements and DEC deliverable
requirements pertaining to EQUIS.

4. See Worksheets #31 and #32 for explanation of project assessments, assessment findings, and corrective action responses.
5. Lab SOPs will be assessed annually. Any changes to lab SOPs will be provided to NYSDEC.

6. The annual monitoring report where fish tissue results are presented will include confirmation that processing of tissue samples were completed
in accordance with standard protocols specified in this QAPP.

7. NYSDEC split fish tissue sample results, if collected, will be compared with results from the laboratory analyses conducted in accordance with this
QAPP.

Data Review Tasks:
1. The laboratory will perform data reduction as described in each test method for this project and will submit sample results and QA/QC results.

2. The laboratory quality assurance officer and/or laboratory director are responsible for reviewing the laboratory data and QA/QC reports and
checking data reduction prior to submittal to Honeywell. The laboratory will correct any transcription or computational errors identified during this
review.

3. Test results will be certified to meet all requirements of the NELAC standards, or reasons are provided if they do not.
4. Complete laboratory data packages will be provided to NYSDEC upon request.
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Dates
Activit Organization = — Deliverable(s Deliverable due date
y g Anticipated Date(s) of | Anticipated Date of (®)
Initiation Completion
Late June for fish
tissue, November for
I SUNY surface water,
Mobilization ESF/UF|/Parsons May zooplankton, and NA NA
sediment trap
sampling
. . SUNY
Field Sampling ESF/UFI/Parsons May Late November NA NA
Eurofins Lancaster Due from laboratory
Laboratories and to Parsons 21 days
. Eurofins Frontier . following submission
Sample Analysis Global Sciences, UFI, May Late December Unvalidated data of last set of samples
SGS North America for analysis for given
Inc. sampling effort
February (of year Due as soon as
Electronic data deliverables Parsons December Jary (ot ye Files possible following
following sampling) o
data validation
Generally due to
Data Usability and Parsons January (of year April (of year following DUSRs NYSDEC by June 15
Summary Report (DUSR) following sampling) sampling) of the year following
sampling
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WORKSHEET #15: PROJECT ACTION LIMITS AND LABORATORY
SPECIFIC DETECTION/QUANTITATION LIMITS

Matrix: Groundwater
Analytical Group: Mercury (7470A)
Concentration Level: Moderate

Project Analytical Method? Achievable Laboratory Limits
Analyte CAS Number Project Goal* o _
Quantitation Limit MDLs Method QLs MDLs QLs
0.0952
Total mercury 7439-97-6 0.7 ug/L 0.2 ug/L 0.0952 ug/L 0.2 ug/L oL 0.2 ug/L
u

1 September 2000 Record of Decision for LCP Bridge Street
2 Analytical MDLs and QLs are those documented by SGS North America Inc (Dayton). MDLs and QLs will be evaluated on an annual basis.

Matrix: Surface Water, Sediment slurry
Analytical Group: Mercury (E1630/1631), including dissolved
Concentration Level: Low

Project Analytical Method? Achievable Laboratory Limits
Analyte CAS Number Project Goall o ..
Quantitation Limit MDLs Method QLs MDLs QLs
0.7 ng/L
Total mercury 7439-97-6 (dissolved), 2.6 0.5 ng/L 0.08 ng/L 0.5 ng/L 0.08 ng/L 0.5 ng/L
ng/L (dissolved)
Methyl mercury 22967-92-6 None 0.05 ng/L 0.026 ng/L 0.05 ng/L 0.026 ng/L 0.05 ng/L

1 Criteria for protection of human health: 0.7 ng/L; criteria for protection of wildlife: 2.6 ng/L. respective long term monitoring plans for information on project goals.

2 Analytical MDLs and QLs are those documented by Eurofins Frontier Global Sciences. MDLs and QLs will be evaluated on an annual basis.
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Matrix: Water

Analytical Group: Ammonia (T-NHs)

Concentration Level: Low

Project Analytical Method? Achievable Laboratory Limits
Analyte CAS Number Project Goal o .
Quantitation Limit MDLs Method QLs MDLs QLs
T-NH3 7664-41-7 NA 48 ug/L 16 ug/L 48 ug/L 16 ug/L 48 ug/L

1 Achievable laboratory MDLs and QLs are those documented in validated methods and obtained from UFl. MDLs and QLs will be evaluated on an annual basis

Matrix: Water

Analytical Group: Nitrate+Nitrite (NOx)

Concentration Level: Low

Project Analytical Method? Achievable Laboratory Limits
Analyte CAS Number Project Goal o .
Quantitation Limit MDLs Method QLs MDLs QLs
NOx 1104-93-1 NA 30 pg/L 10 ug/L 30 pg/L 10 ug/L 30 pg/L

1 Achievable laboratory MDLs and QLs are those documented in validated methods and obtained from UFl. MDLs and QLs will be evaluated on an annual basis

Matrix: Water
Analytical Group: Nitrite (NO2)
Concentration Level: Low

Project Analytical Method? Achievable Laboratory Limits
Analyte CAS Number Project Goal o ..
Quantitation Limit MDLs Method QLs MDLs QLs
NO2 10102-44-0 NA 6 ug/L 2 ug/L 6 ug/L 2 ug/L 6 ug/L

1 Achievable laboratory MDLs and QLs are those documented in validated methods and obtained from UFI. MDLs and QLs will be evaluated on an annual basis

QAPP- Onondaga Lake, Geddes Brook, Ninemile Creek and LCP OU-1 Media Monitoring Revision Date: 9-8-2023
P:\Honeywell -SYR\453069 2022 Onondaga Lake PVYM\13.0 Quality\13.2 QAPP Updates\13.1 2022 QAPP updates\Rev 4\R37676 Onondaga Lake_2023 Sep_OM&M_QAPP Rev4_Final
Rpt.docx 45 of 133



Honeywell

P PARSONS

Matrix: Water (Sediment Traps, analyzed by Upstate Freshwater Institute)
Analytical Group: Total/Volatile Suspended Solids (TSS/VSS)

Concentration Level: Low

Project Analytical Method? Achievable Laboratory Limits
Analyte CAS Number Project Goal o .
Quantitation Limit MDLs Method QLs MDLs QLs
TSS/VSS 7732-18-5 NA 2.5 mg 1.0 mg 2.5 mg 1.0 mg 2.5 mg

1 Achievable laboratory MDLs and QLs are those documented in validated methods and obtained from UFl. MDLs and QLs will be evaluated on an annual basis

Matrix: Water

Analytical Group: Soluble Reactive Phosphorus (SRP)

Concentration Level: Low

Project Analytical Method? Achievable Laboratory Limits
Analyte CAS Number Project Goal o .
Quantitation Limit MDLs Method QLs MDLs QLs
SRP 7723-14-0 NA 2.7 ug/L 0.9 ug/L 2.7 ug/L 0.9 pg/L 2.7 ug/L

1 Achievable laboratory MDLs and QLs are those documented in validated methods and obtained from UFl. MDLs and QLs will be evaluated on an annual basis
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Matrix: Sediment

Analytical Group: Mercury (7471B)
Concentration Level: Moderate

Analytical Method?

Achievable Laboratory Limits

Analyte CAS Number Project Goalt F.‘rOJ.ect .
Quantitation Limit MDLs Method QLs MDLs QLs
Total Mercury 7439-97-6 - 0.1 mg/Kg 0.02 mg/Kg 0.06 mg/Kg 0.02 mg/Kg 0.06 mg/Kg

1 See respective long term monitoring plans for information on project goals

2 Analytical MDLs and QLs are those documented by Eurofins Lancaster Laboratories. MDLs and QLs will be evaluated on an annual basis.

Matrix: Sediment

Analytical Group: Methyl Mercury (1630)

Concentration Level: Low

Analytical Method*

Achievable Laboratory Limits

Analyte CAS Number Project Goal Project
Quantitation Limit MDLs Method QLs MDLs QLs
017 .
Methyl mercury 22967-92-6 NA 0.058 ng/g 0.017 ng/g 0.058 ng/g 0.0 we:g/g 0 05WSe:g/g

1 Analytical MDLs and QLs are those documented by Eurofins Frontier Global Sciences. MDLs and QLs will be evaluated on an annual basis.
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Matrix: Biota
Analytical Group: Mercury (7471B)
Concentration Level: Moderate

Project Analytical Method? Achievable Laboratory Limits*
Analyte CAS Number Project Goalt Quantitation
Limit2 MDLs Method QLs MDLs QLs
0.1to0 0.3 mg/kg 0.0145
Total 7438-97- . K .01 K . K . K
otal mercury 38-97-6 wet weight 0.05 mg/Kg 0.015 mg/Kg 0.06 mg/Kg me/Kg 0.033 mg/Kg

1 See respective long term monitoring plans for information on project goals

2The laboratory will provide expected necessary sample weight to achieve the Project Quantitation Limit.

3 Analytical MDLs and QLs are those documented by SGS North America Inc (Dayton). MDLs and QLs will be evaluated on an annual basis.
4The MDL and QL concentrations are dependent on the amount of tissue collected / available at the lab for analysis.
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Matrix: Biota
Analytical Group: Mercury (1631)/Methylmercury (1630)
Concentration Level: Low

Project Analytical Method? Achievable Laboratory Limits4
Analyte CAS Number Project Goalt Quantitation
Limit2 MDLs Method QLs MDLs QLs
Total mercury 7439-97-6 NA 0.8 ng/g wet 0.09 ng/g wet 0.8 ng/gwet | 0.09 ng/g wet 0.8 ng/g wet
Methyl mercury 22967-92-6 NA 2 ng/g wet 0.5 ng/g wet 2 ng/g wet 0.5 ng/g wet 2 ng/g wet

1These methods to be utilized for analysis of benthic invertebrates and zooplankton, for which there are no remedial goals. The quantitation limits are sufficient for assessing
the contaminant reduction trends.

2The laboratory will provide expected sample weight to achieve the Project Quantitation Limit.

3 Analytical MDLs and QLs are those documented by Eurofins Frontier Global Sciences. MDLs and QLs will be evaluated on an annual basis.

4The MDL and QL concentrations are dependent on amount of biota collected.

Matrix: Fish Tissue
Analytical Group: Lipids
Concentration Level: Low

Proiect Acti
Analyte CAS Number ro]?_(i:tmi:tlon Project Limit Achievable Laboratory Limits
Percent Lipids LPOO1 NA 0.05% 0.05%

1The laboratory (SGS North America Inc [Wilmington]) will provide expected necessary sample weight to achieve the Project Limit.
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Matrix:

Fish Tissue

Analytical Group: PCBs (Aroclors, 8082A)*

Concentration Level: Low

Analytical Method4

Achievable Laboratory Limits®

Analyte CAS Number Projef:t Aﬂion I.DrOJject o
Limit2 Quantitation Limit3 MDLs Method QLs MDLs QLs
Aroclor 1016 - 13 pg/kg wet 13 pg/kg wet 34 yg/kg wet | 13 pg/kg wet | 34 pg/kg wet
Aroclor 1221 - 13 pg/kg wet 6.6 ug/kg wet | 34 pyg/kg wet | 6.6 pg/kg wet | 34 ug/kg wet
Aroclor 1232 - 13 pg/kg wet 6.6 ug/kg wet | 34 ug/kg wet | 6.6 ug/kg wet | 34 ug/kg wet
Aroclor 1242 - 13 pg/kg wet 6.6 ug/kg wet | 34 pg/kg wet | 6.6 ug/kg wet | 34 pg/kg wet
Aroclor 1248 - 13 pg/kg wet 6.6 ug/kg wet | 34 ug/kg wet | 6.6 ug/kg wet | 34 ug/kg wet
Aroclor 1254 - 13 pg/kg wet 6.6 ug/kg wet | 34 pg/kg wet | 6.6 ug/kg wet | 34 pg/kg wet
Aroclor 1260 - 13 pg/kg wet 8.9 ug/kg wet | 34 ug/kg wet | 8.9 ug/kg wet | 34 ug/kg wet
Aroclor 1262 - 13 pg/kg wet 6.6 uyg/kg wet | 34 uyg/kg wet | 6.6 ug/kg wet | 34 ug/kg wet
Aroclor 1268 - 13 pg/kg wet 6.6 ug/kg wet | 34 pyg/kg wet | 6.6 pg/kg wet | 34 ug/kg wet

1Total PCBs are reported as a summation of detected Aroclors.
2 The target fish tissue concentrations for Total PCBs vary by site and receptor; values are presented in the associated RODs. MDLs shown will be sufficient for evaluating

the data.
3 The laboratory will provide expected necessary sample weight to achieve the Project Quantitation Limit.
4 Analytical MDLs and QLs are those documented by SGS North America Inc (Dayton). MDLs and QLs will be evaluated on an annual basis.

5 Achievable MDLs and QLs are limits that the laboratory can achieve when performing a specific analytical method.
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Matrix: Fish Tissue
Analytical Group: Pesticides
Concentration Level: Low

. . Project Analytical Method? Achievable Laboratory Limits3
Project Action .
Analyte CAS Number g Quantitation
Limit Limit MDLs Method QLs MDLs QLs
0.00021 to
DDT and 0.00042 to 0.0034 to 0.0037
metabolites - 0.005 g/g wet 0'00(3\/26? he/g | 0.002 pg/g wet 0.0016 pg/g wet ug/g wet
. 2
Hexachlorobenzene - 0.005 pg/g wet 0 OO?Ne? he/e 0.002 pg/g wet | 0.0012 pg/gwet | 0.0031 pg/g wet

1 For DDT and metabolites, the target fish tissue concentrations vary by site and receptor; values are presented in the associated RODs. MDLs shown will be sufficient for

evaluating the data. There are no fish tissue targets in the RODs for hexachlorobenzene.
2 Analytical MDLs and QLs are those documented in validated methods. MDLs and QLs will be evaluated on an annual basis.
3 Achievable MDLs and QLs are limits in ug/g on a wet-weight basis that the laboratory (SGS North America Inc [Dayton]) can achieve when performing the specific analytical

method.
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Matrix: Fish Tissue

Analytical Group: Dioxins-Furans

Concentration Level: Low

Project Project Analytical Method3 Achievable Laboratory Limits*

Analyte CAS Number Action Quantitation

Limit2 Limit2 MDLs | Method QLs MDLs5 QLs

2,3,7,8-TCDD 1746-01-6 - 1.0 ng/kg NA 1.0 ng/kg 0.373 ng/kg 0.5 ng/kg
1,2,3,7,8-PeCDD 40321-76-4 - 5.0 ng/kg NA 5.0 ng/kg 1.12 ng/kg 2.5 ng/kg
1,2,3,4,7,8-HXxCDD 39227-28-6 - 5.0 ng/kg NA 5.0 ng/kg 1.04 ng/kg 2.5 ng/kg
1,2,3,6,7,8-HxCDD 57653-85-7 - 5.0 ng/kg NA 5.0 ng/kg 1.62 ng/kg 2.5 ng/kg
1,2,3,7,8,9-HxCDD 19408-74-3 - 5.0 ng/kg NA 5.0 ng/kg 1.21 ng/kg 2.5 ng/kg
1,2,3,4,6,7,8-HPCDD 35822-46-9 - 5.0 ng/kg NA 5.0 ng/kg 1.18 ng/kg 2.5 ng/kg
OCDD 3268-87-9 - 10 ng/kg NA 10 ng/kg 4.08 ng/kg 5.0 ng/kg
2,3,7,8-TCDF 51207-31-9 - 1.0 ng/kg NA 1.0 ng/kg 0.239 ng/kg 0.5 ng/kg
1,2,3,7,8-PECDF 57117-41-6 - 5.0 ng/kg NA 5.0 ng/kg 1.12 ng/kg 2.5 ng/kg
2,3,4,7,8-PECDF 57117-31-4 - 5.0 ng/kg NA 5.0 ng/kg 1.30 ng/kg 2.5 ng/kg
1,2,3,4,7,8-HXCDF 70648-26-9 - 5.0 ng/kg NA 5.0 ng/kg 0.979 ng/kg 2.5 ng/kg
1,2,3,6,7,8-HXCDF 57117-44-9 - 5.0 ng/kg NA 5.0 ng/kg 1.16 ng/kg 2.5 ng/kg
2,3,4,6,7,8-HXCDF 60851-34-5 - 5.0 ng/kg NA 5.0 ng/kg 0.968 ng/kg 2.5 ng/kg
1,2,3,7,8,9-HXCDF 72918-21-9 - 5.0 ng/kg NA 5.0 ng/kg 0.872 ng/kg 2.5 ng/kg
1,2,3,4,6,7,8-HPCDF 67562-39-4 - 5.0 ng/kg NA 5.0 ng/kg 0.862 ng/kg 2.5 ng/kg
1,2,3,4,7,8,9-HPCDF 5673-89-7 - 5.0 ng/kg NA 5.0 ng/kg 1.08 ng/kg 2.5 ng/kg
OCDF 39001-02-0 - 10 ng/kg NA 10 ng/kg 2.16 ng/kg 5.0 ng/kg

1 The target fish tissue concentrations vary by site and receptor; values are presented in the associated RODs. MDLs shown will be sufficient for evaluating the data.

2 The laboratory (SGS North America Inc [Wilmington]) will provide expected necessary sample weight to achieve the Project Quantitation Limit.
3 Analytical MDLs and QLs are those documented in validated methods.

P PARSONS

4 Achievable MDLs and QLs are limits that the laboratory can achieve when performing a specific analytical method. MDLs and QLs will be evaluated on an annual basis.
5 Laboratory will report sample specific estimated detection limits (EDLs), based on achieved signal-to-noise during sample analysis.
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WORKSHEET #17A: SAMPLING DESIGN AND
RATIONALE - GEDDES BROOK, NINEMILE CREEK,
AND LCP OU-1

Describe and provide a rationale for choosing the sampling approach (e.g., grid system, biased statistical
approach):

Geddes Brook

Sample locations were chosen, with NYSDEC approval, in a stratified random fashion to ensure that the west
basin, east basin, Geddes Brook channel, and Outfall-19 were each represented.

Ninemile Creek and SYW-10

Sample locations were chosen, with NYSDEC approval, to be consistent with locations of baseline sampling, to
the extent practicable.

LCP OU-1

Sample locations were chosen, with NYSDEC approval, in a stratified random fashion to ensure that key areas
such as wetlands and the West Flume were represented.
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Describe the sampling design and rationale in terms of what matrices will be sampled, what analytical groups will be analyzed and at what concentration
levels, the sampling locations (including QC, critical, and background samples), the number of samples to be taken, and the sampling frequency (including
seasonal considerations):

See Operation Maintenance and Monitoring Plans, Annual Scoping Memos, and/or Supplemental Workplans for each sub site for sampling locations and
sampling schedules. See Worksheet #18 for matrices, analytical groups, concentration levels, and number of samples.

Total Number of

Activity Number of Locations samples annually per Numb/e;;f:specles Sample Preparation Sample Collection Timeframe
location p
. 1 species at
- . 6 samples per species S
Adult sport fish &J%ﬂggg"ﬁ;{?ﬁﬁﬂ at upstream location; up%trseaerzizéa;;on, Fillets Spring, summer or fall
tissue dovrv)nstream statioﬁ) 8 samples per species dovxF/)nstream months
at downstream station station

10 based on 3 each at
LCP OU-1 and Geddes

Variable (samples

Forage fish tissue Brook (GB) and 4 at 5 are cr%mgozi(;ciiz)of a Whole body composites Summer or fall months.
Ninemile Creek Prey sp
Groundwater at LCP 1 One round of samples each
OuU-1 15 4 N/A N/A quarter
Summer or fall at Geddes
9atLCPOU-1, 6 in GB 1atLCPOU-1, 1in GB Brook and LCP OU-1. Low
2 ’ ’
Surface water and 5 in Ninemile Creek | and 2 in Ninemile Creek N/A N/A flow and high flow in
Ninemile Creek.

9atLCPOU-1,6in GB Each sample is a

Soil/Sediment2 3 and 10 in SYW-10, 7 in 1 N/A composite of 5 grab Summer or fall months

NMC4

samples

Benthic
macroinvertebrates

3in GB and 3 in NMC>

3 per location in GB, 1
per location in NMC

To be determined
based on
availability.

Each sampleis a
composite of 3 grab or net
samples

Summer or fall months

Up to 5 at GB; and up to
10 total samples from

To be determined

Individuals to be

Small mammals two zones in SYW-10. 5 1 based on composited based on lab Summer or fall months
in NMC floodplain®. availability. needs
3 T
Earthworms Up to 3 at GB, 10 at 1 N/A Individuals to be S

SYW-10, 3 in NMC®

composited

115 locations include 3 depths (shallow, intermediate, deep) at 4 locations (PZ-1B, PZ-2B, PZ-3B, PZ-4B) and at deep wells only at 3 other locations (MW-34, MW-35, MW-36)

2Surface water and sediment samples co-located in Geddes Brook and LCP OU-1.

3 Sediment and earthworms co-located in SYW-10. Additional sampling in Wetland A at LCP conducted per supplemental work plans; sample scheme is detailed in the
approved plan and has varied.

4 Three floodplain soil/sediment locations, four channel sediment locations

5 Conducted in 2016
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Honeywell P PARsONs

WORKSHEET #17B: SAMPLING DESIGN AND
RATIONALE - ONONDAGA LAKE

Describe and provide a rationale for choosing the sampling approach (e.g., grid system, biased statistical
approach):

Locations for fish sampling are dispersed around the lake coinciding with previous sampling locations from the
Remedial Investigation, baseline monitoring and Onondaga County’s Ambient Monitoring Program. Some
locations were adjusted for sampling conducted beginning in 2017 to focus on remediation areas.

Surface water samples will be collected at compliance monitoring locations at one water depth for multiple water
quality parameters. Surface water samples will be collected at South Deep at multiple water depths from May to
November as part of the nitrate addition effort.

ISUS/SUNA gridding will be conducted in the profundal zone to evaluate the horizontal and vertical distribution
of nitrate in the water column based on measurements at approximately 34 pre-determined locations. For the
ongoing nitrate addition work, an understanding of nitrate concentrations is needed on a small geographic scale
laterally and at multiple water depths. Locations for turbidity monitoring related to the WB 1-8 Shoreline
Stabilization area were chosen to be consistent with baseline monitoring and are representative locations.

Zooplankton samples will be collected at South Deep.

Benthic macroinvertebrate samples will be collected at three locations in SMU 8.

Sediment samples for continuing the assessment of natural recovery will be collected at representative locations
throughout SMU 8. Sediment samples in the littoral zone will also be needed to assess compliance with the

BSQV as per the MNR work plan.

Additional information regarding the sampling design and rationale is provided in the relevant work plans
included in the OLMMP.
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Describe the sampling design and rationale in terms of what matrices will be sampled, what analytical groups will be analyzed and at what concentration
levels, the sampling locations (including QC, critical, and background samples), the number of samples to be taken, and the sampling frequency (including
seasonal considerations):

See Operation Maintenance and Monitoring Plan, Annual Scoping Memos, and/or Supplemental Workplans for sampling locations and sampling schedules.

See Worksheet #18 for matrices, analytical groups, concentration levels, and number of samples.

Total Number of .
.. . Number of . Sample Collection
Activity Number of Locations samples an_nually species / types Sample Preparation Timeframe
per location
Adult Sport Fish 3-4 per sp_emes 4 species Fillets Spring, summer months
Tissue per location?
Large Prey Fish 8 3 Variable 2 Whole body Spring, summer months
Small Prey Fish 8 3 Variable 3 Composite whole body August
_Benthlc . Composited into a single
Macroinvertebrates 3 1 Variable sample at each location June
(2017 only)
22 (SMU 8, Routine 2 depths per
Monitoring Locations) location in
49 (SMU 8, Compliance Iocil'\t/ilgni' 1
Sediment Monitoring Locations) 1 depth pér N/A Spring
14 (Littoral Zone, location at
Compliance Monitoring littoral zone
Locations) locations
Approximately 18 sampling
Sediment (Slurry) 1 (South Deep) Variable 4 N/A N/A events (dependent on fall
turnover)
17-18 (once each
in May and June,
twice per month in
July and August,
Zooplankton 1 (South Deep) \AS/ee(;l;Ieyr;rboer? Variable Entire sample May-November
through fall
turnover, twice per
month in
November)
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Total Number of .
Activity Number of Locations samples annually s Z;r:sb;e; Ofes Sample Preparation Sarq_?r!r?e(f:glmeztlon
per location P yp

Surface Water Variable (1 pre-turnover
(Compliance 12 2 N/A N/A event, 1 post-turnover
Verification) event)

Surface Water Variable (May-

(Nitrate Addition 1 (South Deep) N/A N/A Variable
o November

Monitoring)

1 Target for collecting individual sport fish is 25 Common Carp, 25 Pumpkinseed, 25 Smallmouth Bass, and 25 Walleye evenly distributed amongst each of the sampling
locations, as practical.

2 Target for collecting 24 individual large prey fish evenly distributed among the sampling locations, as practical. Target species include White Sucker and Shorthead Redhorse

3 Target for collecting 24 composites of small prey fish. Each small prey fish composite will consist of a single species. Banded Killifish is the primary target species, with
Round Goby as the secondary target if tissue mass cannot be achieved.

4 Sediment traps are deployed at South Deep weekly for TSS measurements. Mercury analysis is conducted every 2 weeks from mid-May through August, weekly from
September until fall turnover, then every two weeks until mid-November, for a total of approximately 18 sediment trap sampling events (dependent upon fall turnover).
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WORKSHEET #18A: SAMPLING LOCATIONS AND METHODS - GEDDES
BROOK, NINEMILE CREEK, AND LCP OU-1 MEDIA MONITORING

Describe the sampling design and rationale in terms of what matrices will be sampled, what analytical groups will be analyzed and at what concentration
levels, the sampling locations (including QC, critical, and background samples), the number of samples to be taken, and the sampling frequency (including
seasonal considerations):

See the respective Geddes Brook OM&M Plan, Ninemile Creek M&M Plan, and respective LCP OM&M Plan, and annual reports for sampling locations. See
worksheets #14, 16, and 17 for number of locations, samples per location, and sampling duration within each month. The matrices, analytical groups,
concentration levels, and number of samples is presented in the table below.

Sampling ST Number of Sampling Rationale for
Location/ID Matrix Depth units Analytical Group Samples (field Procedure Sampling
Level . .
Number duplicates) Reference Location
Mercury (total and 9 (1) from LCP OU-1,
LCP OU-1, Geddes o dissolved), USEPA Low 6 (1) from GB, and 10
Brook and Surface Water ndeewtat;cer Method 1631 (1) from NMC S-14
Ninemile Creek P Methylmercury, USEPA Low Same as for mercury
Method 1630 (Hg)
Three Total Mercury, USEPA
LCP OU-1 Groundwater depthst Method 7470 Low 60 (4) annually S-21
Total mercury (Hg) 9 (1) from LCP OU-1,
) Moderate 6 (1) from GB, 10 (1) OMM Plan(s)
LCP OU-1, Geddes R USEPA Method 7471 from SYW-10, and 7 approved by
Bro;)rl:asl,\lY,\\Q/(—:lo, Soil/Sediment NA (1) from NMC S-13 NYSDEC
Methylmercury, USEPA 5 for H
Method 1630 Low ame asfor g
Total mercury (Hg) and
percent moisture, Moderate 30 S-17
Ninemile Creek Adult qurt f|3sh NA USEPA Method 7471
(3 species) PCB aroclors, dioxins-
furans and lipid content, Low 10 S-17
various USEPA methods
LCP OU-1, Geddes Prey fish u;%ts;\ ’\l\’/'lerf]“g (7""57)'1_ 15 each from both OMM Plan(s)
Brook and (composite NA etho . ’ Moderate LCP OU-1 and GB and S-17 approved by
Ninemile Creek samples) and p((?,\lr’flleg';m}(l))lsture 20 from NMC NYSDEC
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Method 1630

Sampling ST Number of Sampling Rationale for
Location/ID Matrix Depth units Analytical Group Level Samples (field Procedure Sampling
Number duplicates) Reference Location
PCB aroclors; dioxins-
furans and lipid content; Low 10 from NMC only
various USEPA methods
. Total Mercury (Hg), 9 from GB. 3 in NMC
Geddes Brook Bgnthlc USEPA Method 7471 Moderate ad
and NMC# macroinvertebrat NA Methylmercury, USEPA S-16
es ) for H
Method 1630 Low Same as for Hg
5 from GB, 5 from
Geddes Brook, Ugoégkl\lllwegf#gé (7H f%l Moderate NMC, 10 from SYW-
NMC#4, and SYW- Small mammals NA 10 S-18
10 Methylmercury, USEPA
’ 5f GB
Method 1630 Low rom
3 from GB, 3 from
Geddes Brook, Ugoégkl\lllwegf#gé (7H f%l Moderate NMC, 10 from SYW-
NMC#4, and SYW- Earthworms NA 10 S-15
10 Methylmercury, USEPA Low Same as for Hg

1 Three depths of wells are sampled (deep, middle, and shallow); individual depths to the screen vary by well. Specific information on the depths of the wells can be found
in the LCP OU-1 OM&M Plan (Parsons, 2009).

2 Sampling depths as discussed in the applicable approved Plan
3 Standard sport fish sampling in Ninemile Creek includes 6 samples at the upstream station (1 species) and 24 samples at the downstream location (3 species). Per
approved Scope Memos, sampling conducted in 2019 and 2022 consisted of sampling for 8 Rock Bass from the downstream location only.

4 Conducted in 2016.
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WORKSHEET #18B: SAMPLING LOCATIONS AND METHODS -
ONONDAGA LAKE

Describe the sampling design and rationale in terms of what matrices will be sampled, what analytical groups will be analyzed and at what concentration
levels, the sampling locations (including QC, critical, and background samples), the number of samples to be taken, and the sampling frequency (including
seasonal considerations):

See the respective Appendices to the OLMMP and the Nitrate Addition OM Plan for sampling locations. See worksheets #14, 16, and 17 for number of

locations, samples per location, and sampling duration within each month. The matrices, analytical groups, concentration levels, and number of samples
is presented in the table below.

Sampling e, Number of Sampling Rationale for
Location/ID Matrix Depth units Analytical Group Samples (field Procedure Sampling
Level : 1 2 -
Number duplicates) Reference Location
Total mercury Low 100
PCBs Low 100
. Adult sport fish . Hexachlorobenzene Low 100
Lakewide (4 species) Littoral zone Dioxins/Furans Low 12/species S-2
% lipids Low 100
% moisture Low 100
Total mercury Low 48
PCBs Low 48
Prey fish (whole
body composites Hexachlorobenzene Low 48
) small prey fish, . !
Lakewide individual whole Littoral zone DDT and S-2 2M[\:|osfdnl(os)
body large prey metabolites Low 48 NYSDEC
fish)
% lipids Low 48 OMM Plan(s)
% moisture Low 48 apﬁ;gfgoby
Lakewide Benthic Total mercury
SMU 8) Macroinvertebrates Profundal zone Low 3 S-4
( Methylmercury
44 (2) (Routine
Lakewide 0-4 and 4-10 Locations)
(SMU 8) cm 98 (5) (Compliance
Locations)
Sediment Mercury Moderate S-3
Lakewide .
(Littoral Zone) 0-6 inches 4@
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Sampling e, Number of Sampling Rationale for
Location/ID Matrix Depth units Analytical Group Level Samples (field Procedure Sampling
Number duplicates)! Reference? Location
Mercury Low
South Deep . 10 m water Total/Volatile
Sediment (Slurr 18 S-11
(SMU 8) (Slurry) depth Suspended Solids Low
(TSS/VSS)
South Deep Zooplankton 13 drr;‘;/\t/ﬁter I\;(;ilylr:]neer:cuu?/y Low 17-183 S-8

Total mercury,
methylmercury, 83 (22
nitrate+nitrite, Low (22
nitrate, ammonia

Multiple water
Nitrate depths at Total dissolved S7
L 15 (2
addition Surface water South Deep mercury ow (2)
monitoring Soluble reactive
phosphorous (lower Low 30 (11)
depths)
: Robotic buoy and ;
Multipl Vv 9. 51
ultiple ISUS? parameters Moderate arying $-9, 8-10
OMM Plan(s)
Total mercury Low approved by
NYSDEC, 2021
Lakewide Surface water Mid-point of | Dissolved mercury Low 24 (2) $-7/5-20 Onondaga Lake
water column and Tributary
Surface Water
Methylmercury Low Monitoring for
PCBs

1Field duplicates not collected for tissue.
2 Standard Operating Procedures presented in Appendix A.
3 Number of zooplankton samples can vary annually. Samples are collected once each in May and June, twice per month in July and August, weekly from September through

fall turnover, twice per month in November.
4 ISUS (in situ ultraviolet spectrophotometer) parameters include NOs- and HS-.
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WORKSHEET #19 & 30: SAMPLE CONTAINERS, PRESERVATION, AND
HOLD TIMES

Laboratory: Eurofins-Frontier, 11770 North Creek Parkway, North, Suite 400, Bothell, WA 98011

Back-up Laboratory: N/A
Sample Delivery Method: FedEx or similar

. . Number . Container(s) Ma_ximu_m Data
Analytical Matrix Concentration of Analytical Sample Mass (number, size Preservation Holding Time Package
Group Level . SOP or Volume ’ ' (preparation/
Locations &type per sample) I~ Turnaround
analysis)
USEPA, Method Glass or Teflon (500 | HClor sulfuric 48r2‘3’;:\5/et°
Surface Water 1630, L-2B, 500 mL acid to pH<2, P 21 days
mLor 1L) o 180 days to
L-2H cool to 4°C )
analysis
. USEPA Method o

Sediment 1630, L2B 4 ounces Glass Cool to 4°C 6 months 21 days

USEPA Method 15¢g Glass or Teflon ?rtz(zz?jpo%
Zooplankton 1630,2LE-2B, L- (preff(;agtgly 2- bottle (250-500 mL) | receipt, or freeze 90 days 21 days

dry
See
. USEPA, Method Coolto 4°C
Methylmerc Lo Worksheet ’ - ’
y u Bgntmc W 1630, L-2B, L- 15¢g Glass or Teflon freeze upon 6 months
v macroinvertebra #17 and 2F (preferably 2- | tle (250-500 mL) | receipt, or freeze (frozen) 21 days
tes (OL) #18 10 g) p 'dry
. Weigh (wet-
Benthic USEPA, Method 8
macroinvertebra 1630, L-2B,L- | 10 gminimum | Resealable bags f‘”e'ght()ja”d 6 fmonths 21 days
tes (GB/NMC) oE and glass reeze dry to (frozen)
<-10°C
} o .

Small mammals USEPA 1630, L 10 g minimum Resealable bags Cool to 4°C until 28 days 21 days

and earthworms

2B, L-2E

and glass

analysis
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Laboratory: Eurofins Lancaster, 2425 New Holland Pike, Lancaster, PA 17605 and Eurofins-Frontier, 11770 North Creek Parkway, North, Suite 40, Bothell
WA 98011

Back-up Laboratory: N/A
Sample Delivery Method: FedEx or similar

Analytical Concentration Lo Analytical Sample Mass G ) ngﬁigﬂe VeI
Grou Matrix Level of SOP or \70Iume (number, size, Preservation! (preparation/ Package
P Locations &type per sample) prep o Turnaround
analysis)
14 days to
USEPA, Method
Surface Water Low 1631, L-2C, L- 500 mL Glass or Teflon (500 | HCI or BrCl to EH preserve 21 days
mLor1L) <2,coolto4°C 90 days to
2G, L-2F !
analysis
14 days to
USEPA, Method
Sediment Traps Low 1631, L-2C, L- 500 mL Glass or Teflon (500 | HCI or BrCl to BH preserve 21 days
mLor1L) <2,coolto4 °C 90 days to
2D, L-2F !
analysis
) USEPA, Method 125 mL wide mouth o
Sediment Moderate See 74718, L-2A 4 ounces glass Cool to 4°C 28 days 21 days
Total Mercury3 Worksheet | USEPA, Method
y Zooplankton Low #17 and 1631, L-2C, L- Cool to 4°C, 90 days 21 days
15¢g Glass or Teflon
#18 26G (preferably 2- | bottle (250 - 500 freeze upon
Benthic USEPA, Method P 10 )y mL) receipt, or freeze 6 months
Macroinvertebrates Low 1631, L-2C, L- g dry (frozen) 21 days
(OL) 2G
Benthic Weigh (wet-
Macroinvertebrates Moderate USEPA, Method 1Q grams Resealable bags weight) and 28 days 21 days
TAT1A, L-2A minimum and glass freeze dry to <-
(GB/NMC) 10°C
USEPA 7471A, o .
Small mammals Moderate L-2A 1Q gram Resealable bags Cool to 4 C until 28 days 21 days
and earthworms minimum and glass analysis

1 Freezing allows extended hold time on tissue samples. Samples should be frozen if not being processed immediately.

2 From date of sample collection.

3 The above requirements are also applicable to Dissolved Mercury using Method 1631.
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Laboratory: SGS North America Inc., 2235 US-130, Dayton, NJ 08810

Back-up Laboratory: N/A

Sample Delivery Method: courier then FedEx or similar

. . Number . Container(s) Ma_ximu_m Data
Analytical Matrix Concentration of Analytical Sample Mass (number, size Preservation? Holding Time Package
Group Level . SOP or Volume ' ’ (preparation/
Locations &type per sample) I~ Turnaround
analysis)
USEPA Method 250 mL, oblong HNO3 to pH <2,
Total Mercury Groundwater Moderate 7470, L.3G 250 mL plastic ool 10 4°C 28 days 21 days
Coolto <4° £
2°C until
homogenized
USEPA, Method i Resealable bags and sub- 28 days once
Total Mercury Low T4T71A, L-3E 210 grams and glass sampled and defrosted 21 days
then freeze to <-
10°C, or freeze
dry
See Cool to <4° +
Worksheet 2°C until
#1#Z:Lasnd homogenized 1 year to
Total PCB Fish Tissue Low EPA 8082A, L- 40 grams Resealable bags and sub- extraction, 40 21 days
aroclors 3C and glass sampled and days to
then, freeze to analysis
<-10°C, or
freeze dry
Cool, 4°+2°C
DDT homg”é';ize g 14 days to
Metabolites, Low SW-846 10 grams Resealable bags agnd extraction, 40 21 davs
Hexachloroben 8081B, L-3D g and glass days to y
sub-sampled .
zene analysis
and then

freeze to <-10°C

1 Freezing allows extended hold time on tissue samples. Samples should be frozen if not being processed immediately.
2 From date of sample collection. Note: hold times for fish typically begin when the fish is thawed for processing at the laboratory.
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Laboratory: SGS North America Inc., 5500 Business Drive, Wilmington, NC 28405

List any required accreditations/certifications:
Back-up Laboratory: N/A
Sample Delivery Method

Analytical Concentration Lo Analytical Sample Mass G ) H(l;lllgi)::g#;e VeI
Grou Matrix Level of SOP or \70Iume (number, size, Preservation! (preparation/ Package
P Locations &type per sample) prep o Turnaround
analysis)
Storeat <10 °C
in the dark until
homogenized 1 year t04
PCDD,/PCDFs Low EPA 8290, L- 50 grams Resealable bags and sub- extraction, 40 21 days
3F and glass days to
sampled and analvsis
See then, freeze to y
Fish Tissue Worksheet <-10°C
#17 and Storeat <10 °C
#18 in the dark until
homogenized 1 year t04o
- Method Resealable bags extraction
Lipid Content Low 10 grams and sub- ’ 21 days
3540C/L-3A and glass sampled and adr?;/lsg)s
then, freeze to y
<-10°C

1 Freezing allows extended hold time on tissue samples. Samples should be frozen if not being processed immediately.
2 From date of sample collection. Note: hold times for fish typically begin when the fish is thawed for processing at the laboratory.
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Laboratory: UFI, 224 Midler Park Drive, Syracuse, NY 13206, Gina Kehoe 315-431-4962 ext. 115
List any required accreditations/certifications:
Back-up Laboratory: N/A
Sample Delivery Method:

Container(s) Maximum Data
Analytical Matrix Concentration Sample Analytical SOP Sample Mass or | (number, size, Preservation Holding '!'lme Package
Group Level Locations Volume &type per (preparation/a T
oyl urnaround
sample) nalysis)
. _ UFI SOP 239, .
Nitrate/Nitrite Water Low South SM 22nd ed. 4500- 10 mL Opaque plastic H2S04 to pl-i <2, 28 days 21 days
as N (NOx) Deep bottle (60 mL) Coolto 4°C
NO3-F, L-1A
South UF1 SOP 239, Opaque plastic
Nitrite Water Low SM 2204 ed. 4500- 10 mL pague p Cool to 4°C 48 hours 21 days
Deep bottle (60 mL)
NOs-F, L-1A
UFI SOP 238,
. South SM 22nd ed. 4500- Opaque plastic H2S04 to pH <2,
Ammonia Water Low Deep NHa-H, 10 mL bottle (60 mL) Cool 10 6°C 28 days 21 days
L-1B
Clear
Soluble UFI SOP 107, i
. South borosilicate o
Reactive Water Low SM 4500-P E-99, - 50 mL Coolto 6°C 48 hours 21 days
Deep glass bottle (250
Phosphorus 11, L-1C
mL)
Total/Volatile South UFI SOP 101/202
Suspended Slurry Low D SM 20 2540D, 100 mL 1 L Plastic Coolto 6°C 7 days 21 days
Solids eep L-1E

1 From date of sample collection.
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WORKSHEET #20A: FIELD QUALITY CONTROL SAMPLE TABLE -

GEDDES BROOK, NINEMILE CREEK, AND LCP OU-1

Matri Analyte/Analytical | Concentration Analytlc_al e Total Number of No. of Field | No. of MS N(.)' o b2 .Of No. of CRM T e,
atrix Grou Level LD 10l Samples? Duplicates | and MSDs3 Al 2 Samples® SR
p Referencel p p Blanks Blanks P Laboratories4
25 (1 location/2
Total mercury Low USEPA, Method | o ents, 2 locations/ 4 4 4 4 0 41
(Hg) 1631
1 event)
25 (1 location/2 0
Surface Water Dissolved Hg Low USEPA, Method events, 2 locations/ 4 4 4 4 41
1631
1 event)
25 (1 location/2 Y
Methylmercury Low USEPA, Method events, 2 locations/ 4 4 4 4 41
(MeHg) 1630
1 event)
USEPA Method 15 X 4 quarters = 0
Groundwater Total Hg Low 7470 60 4 8 4 4 80
Total Hg Moderate USEPA 7471A Variable Variable® Variable® 0 Variable® 0 Variable
Soil/Sediment 0
MeHg Low 1630 Variable Variable5 Variable5 0 Variable5 Variable
80 total (3 locations,
1 event per
location); consisting
Mercury Moderate TA7T1A of 50 from NMC (30 0 10 0 0 5 90
sport, 20 prey), 15
from both GB and
LCP OU-1
Fish Tissue PCB aroclors Low USEPA 8082 20 (1 location/ 0 2 0 0 1 22
1 event)
Dioxins/Furans Low USEPA 8290 20 (1 location/ 0 2 0 0 1 22
1 event)
Lipid content Low Lab SOP 20 (1 location/ 0 2 0 0 1 22
1 event)
Percent moisture Low Lab SOP 50 (NMC fish 0 3 0 0 3 53

samples only)
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Matri Analyte/Analytical | Concentration Analytlc_al e Total Number of No. of Field | No. of MS N(.)' o b2 .Of No. of CRM T e,
atrix Grou Level LD 10l Samples? Duplicates | and MSDs3 Al 2 Samples® SR
: Referencet : : Blanks | Blanks s Laboratories?
Total Hg Moderate 7471A 12 (2 locations/ 0 4 0 0 0 16
. 1 event)
Macroinvertebrates 12 (2 locations,/ 0
MeHg Low 1630 0 4 0 0 16
1 event)
Total Hg Moderate 7471A 20 (3 locations/ 0 6 0 0 0 26
1 event per location)
Small mammals 5 (1 location/ 1 0
MeHg Low 1630 . 0 1 0 0 6
event per location)
Total Hg Moderate 7471A 16 (3 locations/ 0 6 0 0 0 22
1 event per location)
Earthworms 16 (2 locations/ 0 22
MeHg Low 1630 K 0 6 0 0
1 event per location)

1See analytical SOP References Table (worksheet #23)
2Text in parenthesis indicates number of sampling locations and number of events per location where QC samples will be collected.
3 MS - matrix spike and MSD - matrix spike duplicate.
4 Note that the numbers in these columns represent number of combined samples sent from GB/NMC and LCP OU-1.
5 Field duplicates, MS/MSDs, and equipment blanks will be collected at a frequency of 1 in every 20 samples for soil/sediment samples at Geddes Brook, Ninemile Creek,

and LCP OU-1.
6 For CRM samples to be analyzed using NIST 1947 as the reference material, a reduced frequency may be analyzed in consultation with NYSDEC due to material shortages.
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WORKSHEET #20B: FIELD QUALITY CONTROL SAMPLE TABLE -
ONONDAGA LAKE

Analytical and

. Analyte/Analytical | Concentration Preparation Vgl No. of Field | No. of MS N(." i i .°f . @ WS M i
Matrix Grou Level SOP Number of Duolicates | and MSDs? Field Equip. CRM Samples to
P q Samples? P Blanks4 Blanks Samples8 Laboratories
Reference
22 for nitrate 22 for 11 for 0
83 for Nitrate addition 2 MS, 2 nitrate nitrate 138 for nitrate
Total Mercury, USEPA, Method addition, 24 ! MSD for addition, addition, addition, 32 for
. Low ; 2 for . !
unfiltered 1631 for compliance compliance compliance 2 for 2 for compliance
monitoring plar monitoring | compliance | compliance monitoring
monitoring L o
monitoring | monitoring
2 for nitrate 2 for 2 for 0
15 for nitrate addition? 2 MS, 2 nitrate nitrate 21 for nitrate
Total mercury, USEPA, Method addition, 24 ! MSD for addition, addition, addition, 32 for
. . Low ; 2 for . ;
filtered (dissolved) 1631 for compliance compliance compliance 2 for 2 for compliance
sampling p . monitoring | compliance | compliance monitoring
monitoring L o
monitoring | monitoring
22 for nitrate 22 for 0
Surface Water 83 for nitrate addition 2 MS, 2 nitrate 11 for 138 for nitrate
USEPA, Method addition, 24 ’ MSD for addition, . addition, 32 for
Methylmercury Low ; 2 for . nitrate ;
1630 for compliance . compliance 2 for o compliance
. compliance o . addition L
sampling o monitoring | compliance monitoring
monitoring o
monitoring
Nitrate/ Nitrite as N SM 22nd ed. 0
(NOY) Low 4500-NOa-F 83 22 22 0 127
0
_ SM 22nd ed.
Nitrite as N (NO2) Low 4500-NO-F 83 22 22 0 127
Ammonia as N (T- SM 22nd ed. 0
NHs) Low 4500-NHa-H 83 22 22 0 127
Soluble reactive SM 18-20 0
phosphorus (SRP) Low 4500-P E 30 10 10 0 50
Total mercury Low USEP&'gfthOd 18 0 4 0 0 0 22
Zooplankton
Methylmercury Low USEP&'ggthOd 18 0 4 0 0 0 22
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Analytical and
. Analyte/Analytical | Concentration Preparation Ui No. of Field | No. of MS N(.)' el e .Of o e Vel e s
Matrix Grou Level SOP Number of Duolicates | and MSDs? Field Equip. CRM Samples to
P qQ Samples? P Blanks4 Blanks Samples8 Laboratories
Reference
Total mercury Low SW 7471 148 0] 16 0 0 8 172
Pesticides; DDT 8
and metabolites or Low SW 8081B 148 0 16 0 0 172
hexachlorobenzene
3
Fish Tissues PCDD/PCDFs Low SW 8290 48 0 6 0 0 57
PCBs (aroclors) Low SW 8082 148 0 16 0 0 8 172
Percent lipids Low Lab SOP 148 0 16 0 0 8 172
Percent moisture Low Lab SOP 148 0 16 0 0 8 172
Sediment Total mercury Low EPA 1631 18 0 4 0 0 0 22
(slurry)
Sediment Total mercury Low SW 7471 44 3 6 3 0 0 56

1 See analytical SOP References Table (worksheet #23).

2 Where surface water samples will be collected at different depths at one location, each discrete sampling depth will be counted as a separate sample.

3 Matrix spike and matrix spike duplicate samples will be prepared by the laboratory at a frequency of at least one per 20 samples, unless otherwise noted.

4 A field blank for total mercury and methylmercury will consist of mercury-free water (i.e., water containing mercury at concentrations below the minimum detection limit)
placed in a clean sample bottle in the laboratory, transported to the fields, poured into a second, clean sample bottle, and returned to the laboratory.

5 Surface water samples for dissolved mercury will be filtered by the lab prior to analysis.

6 For adult sport fish: 8 locations, 4 species, 25 fish per species for a total of 100 fillet samples. For prey fish, 8 locations, 3 composites of small prey fish and three large
prey fish per location, for a total of 48 samples.

7 Although the OM Plan only calls for two duplicates for dissolved mercury to be collected, an additional 6 duplicate samples to be collected for dissolved Hg analysis to
assess field methods.

8 For CRM samples to be analyzed using NIST 1947 as the reference material, a reduced frequency may be analyzed in consultation with NYSDEC due to material shortages.
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WORKSHEET #21A: PROJECT SAMPLING SOP REFERENCE TABLES -
GEDDES BROOK, NINEMILE CREEK, AND LCP OU-1

SOP # or Title, Revision, Date, and URL Originating Equipment Type M(F)’?(I)E:cg’for Comments
reference (if available) Organization y Y/N )
Bristle brushes, wash/rinse tubs,
IO\.N p.hosphz.ate. detergent., n'.mc Includes information for both
S acid rinse, distilled or de-ionized .
S-1 Decontamination Procedures Parsons . N small and large sampling
water, HPLC quality grade acetone, . R
. ) equipment decontamination
containers for collection and
storage
Describes quantitative and
. ’ qualitative vegetation
S-6 Wetland Monitoring Parsons Waders, measuring tape, &-foot N monitoring for Geddes
stakes, pin flags, throw rake ) .
Brook, Ninemile Creek, and
LCP OU-1
Includes information on
. Sample containers, gloves, water decon procgdurfas anq
S-14 Surface Water Sampling Parsons . ’ ’ N sample handling, including
quality meter .
clean hands technique for
low-level mercury analyses.
s13 Sediment Sample Collection Parsons Grab sampler, sample containers, Y for sedlment Includes |nforma'§|on on
gloves, processing sample handling
Seine, gill net, trap net, backpack
i . . electroshocking unit, balance for . .
S17 Fish Collection and Processing Parsons weighing fish, measuring board, N Includes |nforma'§|on on
. 3 . sample handling
aluminum foil, re-sealable plastic
bags, cooler(s), and knives
L-31 Fish filleting procedure for adult | SGS North America Lab specific SOP, includes y Inc;l;(igsalnf(r)gvmeadtlﬁghon
fish - Wilmington NYSDEC SOP updated in 2014 PP
processing procedures
Grab sampler, nalgene sieve, dip
Benthic macroinvertebrate net, balance for weighing samples, Includes information on
S-16 . Parsons - . : N .
sampling aluminum foil, re-sealable plastic sample handling
bags, and cooler(s).
Traps, balance for weighing
] : samples, aluminum foil, re- Includes information on
S-18 Small mammal sampling Parsons sealable plastic bags, and N sample handling
cooler(s).
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sheeting, field book, coolers, ice,
shipping supplies.

SOP # or Title, Revision, Date, and URL Originating . MOd'f.'ed ot
. . o Equipment Type Project? Comments
reference (if available) Organization Y/N
Includes information for
Boat, oars, trolling motor, rope, survey the Ninemile Channel
S19 Transect Survey Parsons GPS unit N and Geddes Brook Channel
ad wetland connections
Shovel, balance for weighing
] : samples, aluminum foil, re- Includes information on
515 Earthworm sampling Parsons sealable plastic bags, and N sample handling
cooler(s).
Water level meter, water quality
meter, water level indicator, pump,
S-21 Groundwater sampling Jacobs polyethylene tubing, plastic N None
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WORKSHEET #21B: PROJECT SAMPLING SOP REFERENCE TABLES -
ONONDAGA LAKE

SOP # or Title, Revision, Date, and URL Originating Equipment Type Mg(ri;:e;:or Comments
reference (if available) Organization y Y/N )
Bristle brushes, wash/rinse tubs, low
phosphate detergent, nitric acid rinse, Includes information for both
S-1 Decontamination Procedures Parsons distilled or de-ionized water, HPLC N small and large sampling
quality grade acetone, containers for equipment decontamination
collection and storage
Seine, gill net, trap net, electroshocking
S0 Fish Collectlgn, Processing, and Parsons/SUNY ESF boat, ‘balance for we|gh|ng f|§h, N Includes mfor.matlon on
Community Assessments measuring board, aluminum foil, re- sample processing/handling
sealable plastic bags, knives
OL MNR Sediment Core . Y for sediment Includes information on
S-3 . ) Parsons Core sampler, sample containers, boat . decon procedures and
Collection and Processing processing A
sample handling
OL Benthic Macroinvertebrate Ponar, sieve bucket, forceps, sample Include mform_anon on
S-4 - Parsons ; N sample handling and
Collection containers .
processing
Includes descriptions for
S5 OL Macrophyte Survey Parsons Macrophyte rake, _GPS system, Secchi N botlj qganutatwe and
disk qualitative macrophyte
surveys
Includes descriptions for
. both quantitative and
S-6 Wetland Monitoring Parsons Waders, mgasurmg tape, 6-foot stakes, N qualitative vegetation
pin flags, throw rake o
monitoring for Onondaga
Lake
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SOP # or Title, Revision, Date, and URL Originating . MOd'f.'ed fer
; : — Equipment Type Project? Comments
reference (if available) Organization Y/N
Water Sample Collection with a Includes information on
submersmle pump (compllgnce Sample containers, boat, marine sampling handling, [ncludlng
sampling) or a Kemmerer (nitrate . clean hands technique for
o ) battery, gloves, water quality meter, .
addition) (UFI SOP 303/304); . : . low level mercury analysis,
; submersible pump with conduit, )
Reduced species (H2S, CHa) procedures for sampling and
S-7 . . UFI Kemmerer or Van Dorn, reduced N .
sample collection (UFI SOP 306); . . preservation of reduced
) species collection bottles, reagent .
Mercury Sampling (UFI SOP 336), ; . species samples, as well as
; . cooler with bottles of zinc acetate o
Collection of Equipment Blanks solution and 6 N NaOH solution descriptions/ procedures for
for Mercury (UFI SOP 401); ’ sampling with a submersible
Cleaning sampler (UFI SOP 413) pump
Zooplankton Collection and A sampling net (diameter of 30 cm, Includes descriptions and
S-8 P p . UFI length with cup 1 m, mesh size of 64 N procedures for sampling with
rocessing - ;
microns) slowly lowered to given depth. a mesh net
ISUS - in situ ultraviolet
spectrophotometer uses ultraviolet
absorption spectroscopy to measure in
situ dissolved chemical species. The
sensor is a chemical-free, solid-state o
. ) - Includes description and
. ) ) instrument with accurate, real-time, ) )
ISUS Equipment Calibration and . . T procedures for sampling with
S-9 . UFI continuous nitrate and bisulfide N ; .
Operation (UFI SOP 330) . integrated instrument
concentration measurements. ackage
Additional parameters are also P ge.
integrated into the instrument package.
SUNA-submersible ultraviolet nitrogen
analyzer that is functionally equivalent
to ISUS.
Includes information for
. . calibrating YSI sondes
YS! Sqnde & Buoy Calibration and YSI multiprobe sonde, DI water, before installation on
S-10 Maintenance (UFI SOPs 315, UFI N o
331) reagents, and standards monitoring platform and
routine maintenance
activities at monitoring buoy
Sediment Trap Deployment and Sediment trap assemblage, deployment Includes mformatu_)n for
S-11 . UFI ) N deployment and retrieval of
Collection (UFI SOP 312) rope, cleaning brush, funnel .
sediment trap assemblages
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SOP # or Title, Revision, Date, and URL Originating . MOd'f.'ed fer
; : — Equipment Type Project? Comments
reference (if available) Organization Y/N
Includes information for
-~ calibrating YSI sondes, in
S-12 Monvi\'iifitneb‘(el?lfl jé'gpzu;?gmém YSI multiprobe sonde, DI water, N situ deployment of YSI
g 319) ' ' UFI reagents, and standards, sondes, and YSI Sonde
profiling using the YSI 650
datalogger
Includes information for
. Teflon dipper, amber glass bottles with collecting surface water
S-20 T”bl;::igwsautgragzn\yﬁ:ﬁr and P fluorocarbon-lined caps, stainless steel N samples from Onondaga
pling arsons funnels, HPLC grade acetone, DI water Lake, tributaries, and
rainwater
L3l Prep Lab Standard Operating | SGS North America |  Lab specific SOP, includes NYSDEC v '”Cs't‘;‘igsa'”ffgvme?gghon
Procedure; fish filleting procedure - Wilmington SOP updated in 2014 PP
processing procedures
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WORKSHEET #22A: FIELD EQUIPMENT CALIBRATION, MAINTENANCE,
TESTING, AND INSPECTION - GEDDES BROOK, NINEMILE CREEK,
AND LCP OU-1

Field Calibration Maintenance Testing Inspection Frequenc Acceptance Corrective Responsible SOP
Equipment Activity Activity Activity Activity q y Criteria Action Person Reference
Water quality .
meti_r (in " Calibrate prior to Rinse all sensors t():;t?é%ilgsg Relf.erfo(?
conjunction wi each day’s activity with DI water, - ' applicable Repair as soon .
surface water according to gently wipe all w;)ti?z%z::ks check for Daily instrument as possible (in Ptzgsnar}z;;z? S-14,5-21
sample manufactures sensors using Ifjfamagi manual field or at lab)
collection and recommendations | optical lens paper surtace dirt or
groundwater debris
sampling)
Rinse with tap
Submersible water, flush with Check for Repair as soon
o .
pump and CbheCk ﬂOW rfa]'c(e I?jt 10% Zl?:]sollgllon NA phyS|Ca| Before |eaCh Visual as possible (in Field team 591
tubing for eginning of fie and then damage and/or | S2MPIng inspection | field if possible | leader (Jacobs)
groundvs_/ater season water. _Dram and leaks event or in laboratory)
sampling store in sealed
container.
Verify unit is
Calibrate prior to operating Ref. Repai
Electronic water , o - correctly b eferto €pair as soon .
level meter for each day S activity Leave unit turn_ed testi y g Charging Before each applicable as possible (in Field team S21
according to off when not in esting probe . ; field if ibl leader (Jacob:
groundwater manufacturer's Use in distilled or batteries use instrument ield if possible eader (Jacobs)
sampling recommendations deionized manual or in laboratory)
water
Verif b Charging Repair as soon
ciggk?rf Clzjara;i);\sty Perform software batteries, Ref_er to as p(_)ssible_ (in )
GPS for wetland bli hgd g | q Refer to inspect GPS Before each applicable field if possible Parsons Field S6
At established contro updates as calibration unit for use instrument or at certified team leader
delineations oints around needed
p e Sit damages prior manual manufacture
respective sites 10 USE dealer)
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WORKSHEET #22B: FIELD EQUIPMENT CALIBRATION, MAINTENANCE,
TESTING, AND INSPECTION - ONONDAGA LAKE

. . . . . Maintenance Testing Inspection Acceptance Corrective Responsible SOP
P2 lEpiipme | (EllaEiEm A Activity Activity Activity U] Criteria Action Person Reference
. Charging Repair as soon
\éire'?k?rfcgra;);g Perform software batteries, Refer to as possible (in
GPS for wetland KIng ag Refer to inspect GPS Before each applicable field if possible Parsons Field
. : established control updates as . . . . e S-6
delineations . calibration unit for use instrument or at certified team leader
points around needed .
. . damages prior manual manufacture
respective sites
to use dealer)
Rinse with tap
Submersible water, flush with Check for Repair as soon
pump and Check flow rate at 10% HCI solution hysical Visual asp ossible (in Field Team
tubing for beginning of field and then DI NA phy Weekly . . S e . S-7
) damage and/or inspection field if possible Leader
surface water season water. Drain and
) . leaks or back at lab)
sampling store in sealed
container.
Check for
Calibrated at physical . Compare
. damage, verify with .
factory, perform Rinse all sensors Repair as soon
routine DI water with DI water, data looks DI water laboratory as possible (in
ISUS/SUNA ) ' Deionized correct and ; ground-truth S PC . UFI field team
- check before and gently wipe all . . check with : field if possible S-9
profiler . water checks instrument is data, verify leader
after each use, DI sensors dry using . each use or back at the
. performing as DI water
water check done optical lens paper heck lab)
weekly at UFI lab per checks are
manufacturers’ within £2 pM
instructions
Bi-weekly
) - Turbidity and upon
Calibrate tur.b.'d'ty Sonde, including specific . recovery. Sondes are
and specific . Sonde is ) .
all probes, is conductance . Weekly for equipped Recalibrate or )
- conductance . inspected for o UFI field team
Turbidity sondes . cleaned and readings are ) WB 1-8 with internal replace faulty S-10
according to . . . physical - leader
, equipped with checked with Turbidity acceptance probe
manufacturer’s . damage o S
; fresh batteries standard Monitoring criteria
recommendations
references (when
conducted)
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WORKSHEET #23: ANALYTICAL STANDARD OPERATING PROCEDURES

The applicable SOPs to be used for analysis of samples collected during monitoring are listed below in the table. Detailed standard operating procedures
are provided in Appendix A.

Title, Revision Date, and/or Definitive or Matrix/Analytical Orgamzafuon Modified for Project?
SOP # : Instrument Performing
Number Screening Data Group Analysis Y/N
Determination of Nitrogen, Nitrate + Upstate
L-1A Nitrite, Nitrite (as N; NOx, NO2) by Definitive NOx and NO2 FIA-Lachat Quikchem Freshwater N
Standard Methods 4500-NO3 F- 8500 Institute
2011
Determination of Nitrogen, Total . Upstate
L-1B Ammonia (as N; TNH3) by Standard Definitive T-NH3 FIA—LachgaSt(()QC;ukchem Freshwater N
Methods 4500-NH3 H-2011 Institute
Determination of Phosphorus, Upstate
L-1C Orthophosphate (Soluble Reactive Definitive Phosphorus FIA-Lachat Quikchem Freshwater N
Phosphorus as P; SRP) by Standard 8500 Institute
Methods 4500-P G-2011
Determination of Solids, Total . Total/Volatile, Filtration, drying Oven, Upstate
L-1E Suspended (AH filters; TSS_AH) by Definitive . Furnace, Analytical Freshwater N
Standard Methods 2540 D-2011 Suspended Solids balance Institute
Determination of Turbidity (Tn_L) by Upstate
L-1F Standard Methods 2130 B-2011 Definitive Turbidity HACH 2100AN Freshwater N
Note: This SOP was used for Turbidimeter Institute
monitoring conducted in 2017 only.
Determination of Solids, Fixed Upstate
L-1G Suspended, Volatile Suspended (AH Definitive Suspended Solids Drying Oven, Furnace, Freshwater N
filters; FSS_AH, VSS_AH) by Analytical balance Institute
Standard Methods 2540 E-2011
Mercury in Aqueous, Solid and Total mercury Mercury Auto-Analyzer;
Tissue Samples by Cold Vapor AA (sediment, benthic Leeman Labs PS 200 Eurofins-Lancaster
L-2A and Definitive macroinvertebrates, and Leeman Labs Hydra Laboratories N
Preparation of Solids by EPA 747 1A small mammals and AA with autosampler or
or B for Mercury Analysis earthworms) equivalent
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SOP # Title, Revision Date, and/or Definitive or Matrix/Analytical Instrument o;sffg'rzma;[:’gn Modified for Project?
Number Screening Data Group . Y/N
Analysis
Methylmercury
(surface water,
L-2B Determination of Methyl Mercury in Definitive sediment, benthic e :
Various Matrices by CV-GC-AFS macroinvertebrates, CVAFS Eurofins-Frontier N
small mammals and
earthworms)
L-2C Determination of Total Mercury in Definitive Total mercury Atomic Fluorescence . .
Various Matrices by FI-AFS Spectrophotometer Eurofins-Frontier N
Preparation of Solids for Total o
L-2D Mercury Analysis by Modified Cold Definitive Total mercury NA Eurofins-Frontier N
Aqua-Regia Digestion
L-2E KOH/Methanol Digestion of Ti_ssues Definitive Methyl mercury NA Eurofins-Frontier N
for Methyl Mercury Analysis
L-2F Mercury in Water by Oxidation, Purge Definitive Total mercury .. .
& Trap and CV-AFS CVAFS Eurofins-Frontier N
Digestion of Tissues for Total o
L-2G Mercury Analysis using Nitric Acid Definitive Total mercury NA Eurofins-Frontier N
and Sulfuric Acids
L-2H Distillation of Aqueous Samples for Definitive Methyl mercury NA Eurofins-Frontier N
Methyl Mercury Analysis
L-3A Determinati?ggzéipids in Fish Definitive % Lipids (fish tissue) Sonicator SGS Wilmington N
%Moisture Calculation and %Solids o % Moisture (fish
L-3B Calculation (Gravimetric) by SM Definitive 0 tissus) Drying oven SGS Wilmington N
2540 G 1997 and SM G-2011
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SOP # Title, Revision Date, and/or Definitive or Matrix/Analytical Instrument o;sffg'rzma;[:’gn Modified for Project?
Number Screening Data Group . Y/N
Analysis
Determination of Polychlorinated
Biphenyls (PCBs) by Gas .
L-3C Chromatography Definitive PCB Atzgghog)s (fish Gas Chromatograph SGS Dayton N
and Sulfuric Acid/Permanganate
Cleanup
Determination of Organochlorine
E Pesticides Using GC System by _— . L
L-3D SW846 8081B Definitive Pesticides (fish tissue) Gas Chromatograph SGS Dayton N
and Florisil Column Cleanup
Mercury Auto-Analyzer;
Cold Water Vapor Analysis of Total mercury (fish Leeman Labs PS 200
L-3E Mercury for Soil Samples by SW846 Definitive tissue)y and Leeman Labs Hydra SGS Dayton N
7471B AA with autosampler or
equivalent
Analysis of Polychlorinated Dibenzo- C';:L%'::;ifolgt'ﬁ'}?_ﬁsh
L-3F p-Dioxins and Polychlorinated Definitive PCDD/Fs (fish tissue) g P g SGS Wilmington N
. Resolution Mass
Dibenzofurans (PCDD/Fs)
Spectrophotometer
L-3G Cold Vapor Analysis of Mercury for Definitive Total mercury (water) Leeman Hydra Il SGS-Accutest N
Water Samples
Standard Operating Procedure for
E Extraction of Various Matrices —_— Cleanup for organic SGS Dayton and
L-3H and Fractionation (Cleanup Definitive extracts (fish tissue) NA Wilmington N
Procedure)
L3I Homogenization of Biota/Tissue Definitive Al a’;g'gg (fish NA SGS Wilmington N
Determination of Limits of Detection, Eurofins-Lancaster
ALL Limits of Quantification, and Definitive All analytes NA Laboratories, SGS N
Reporting Limits North America Inc.
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Organization

QSP-2150

Title, Revision Date, and/or Definitive or Matrix/Analytical . Modified for Project?
e Number Screening Data Group LISHUET Perform! ng Y/N
Analysis

Definitive Nitrate Satlantic Inc., ISUSO095 UFI N

Definitive Bisulfide Satlantic Inc., ISUSO095 UFI N
_— SeaBird Elec, Inc.,

Definitive Temperature SBE 37-Sl MicroCAT UFI N

Definitive Specific conductance Ssé%ag;r%ﬂ\jicc'r?gh UFI N

S-9 UFI SOP UFI-ISUS/Optical Frame

Definitive Transmissivity WET Labs, C-Star UFI N
_— - WET Labs,

Definitive Turbidity Eco Triplet-BB2 FL UFI N
_— WET Labs,

Definitive Chlorophyll Eco Triplet-BB2 FL UFI N

Definitive Light penetration | SlosPherical Instruments, UFI N
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WORKSHEET #24: ANALYTICAL INSTRUMENT CALIBRATION

The Analytical Instrument Calibration Table and the specific analytical method SOP references are provided in in Appendix A of this QAPP.

Title/position
Calibration o . . responsible for SOP
Instrument Frequency Acceptance Criteria Corrective Action (CA) P .
Procedure Corrective Reference
Action
5 standards with the RSD <15%, 1. Reanalyze standards
. . . . . or R2 > 0.995 for Method 1631 2. Remake and
Initial Calibration - Daily prior
to sample analysis reanalyze standards
5 standards with the RSD <20%, 3. Change all peristaltic
or R2 > 0.990 for Method 1630 pump tubes
79-121% of expected value for 1. Reanalvze
Initial Calibration Verification - Method 1631 2' If cri Y m
Immediately after - IFcriteria gr_e_s’lu not
initial calibration 69-131 of expected value for m?.tt’) repeat Initia
Method 1630- calibration
CVAFS, USEPA,
Method 1631
USEPA, Method Refer to SOP Laboratory Staff L-2B, L-2F
1630
1. Reanalyze

Continuing Calibration
Verification - After every ten
samples and at the end of
the run

67-123% of expected value for
Method 1630

77-123% of expected value for
Method 1631

2. If criteria are still not
met, repeat initial
calibration

3. All samples analyzed
after the last passing
CCV must be reanalyzed
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Calibration

Instrument
Procedure

Frequency

Acceptance Criteria

Corrective Action (CA)

High Resolution
Gas
Chromatograph /
High Resolution
Mass
Spectrophotometer

Refer to SOP

Instrument Tune: Tune with
DFS before initial calibration

Mass resolution >10,000 (10%
valley); mass deviation less than
5 ppm

Retune and recalibrate

Initial Calibration with a
minimum of 6 standards:
After ICV or CCV fails.

1. S/N ratio 210
2. lon abundance ratios within
theoretical ion abundance ratios
specified in the EPA method.
3. %RSD for the response factors
is <20% for the native
compounds.

4. Native compounds that have an
isotopically labeled analog are
quantitated using the analog as
the retention time and
quantitation reference.

5. Native congeners that do not
have an isotopically labeled
analog use the closest eluting
labeled congener, with the same
LOC, as the retention time
reference.

Recalibrate, perform
instrument
maintenance. If
calibration does not
meet method criteria,
recalibrate.

ICV: Once with every ICAL

Target compounds <20% drift

Reanalyze the ICV. If ICV
fails again do system
maintenance and
recalibrate.

Title/position
responsible for SOP
Corrective Reference
Action
Laboratory Staff L-3F
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Calibration

Instrument
Procedure

Frequency

Acceptance Criteria

Corrective Action (CA)

Title/position
responsible for SOP

Corrective Reference

Action

CCV: At the beginning of
each 12-hour period and at
the end of each analytical
sequence

Target compounds <20% drift

Immediately analyze two
additional consecutive
CCVs. If both pass,
samples may be
reported without
reanalysis. If

either fails or if two
consecutive CCVs
cannot be run, perform
corrective action(s) and
repeat CCV and all
associated samples
since last successful
CCV.

Alternately, recalibrate if
necessary; then
reanalyze all associated
samples since the last
acceptable CCV.

High Resolution Refer to SOP
Gas
Chromatograph /
High Resolution
Mass

Spectrophotometer

Laboratory Staff L-3F

Peak separation resolved with

Performance Verification (PF):

Prior to ICAL and at the

valley of < 25% TCDD and
<40% TCDF
Identification of all first and last

Reanalyze the PV. If PV
fails again do system
maintenance or

beginning of every 12 hours | g|yters of the eight homologue recalibrate.

retention time windows and
documentation by labeling (F/L)
on the chromatogram
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Title/position
Calibration o . . responsible for SOP
Instrument Frequency Acceptance Criteria Corrective Action (CA) i .
Procedure Corrective Reference
Action
Calibration with minimum 5 ) . Prepare fresh standards,
standards - Daily Linearity>0.995 re-analyze, re-calibrate
CVAA Refer to SOP ICV - Daily Laboratory Staff L-2C,3L(;3E,
L Re-prepare, re-analyze,
CCV - After initial calibration. | Within 10% of true value re-cgntf)rate ’
After every 10 samples and at
the end of the run
1. Inspect system
Gravimetric 1g (0.995-1.005) 2C bl
determination (% Refer to SOP Daily balance calibration 10g (9.980-10.020) - Correct problem Laboratory Staff L-3A, L-3B
lipids) 20g (19.980-20.020) 3. Rerun calibration
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Title/position
Calibration o . . responsible for SOP
Instrument Frequency Acceptance Criteria Corrective Action (CA) P :
Procedure Corrective Reference
Action
Initial calibration after 1. Inspect system
instrument set up, after major . ) o <200 2. Correct problem
GC/ECD Refer to SOP instrument changes, and gé%algggbé?#f n % RSD <20%. ' P Laboratory Staff L-3C, L-3D
when continuing calibration SRR ) Rerun calibration and
criteria are not met. affected samples
ICAL: Recalibrate,
perform instrument
ICAL: Correlation coefficient (r) maintenance if
FIA - Lachat >0.995; +30% calibration cannot L-1A, L-1B,
Quikchem 8500 Refer to SOP Each new run CCV: £10% of true value conform to criteria, Laboratory Staff L-1C
recalibrate
CCV: Reanalyze
ICAL: Recalibrate,
perform instrument
maintenance if
HACH. 2.100AN Refer to SOP Daily prior to sample analysis | Acceptable calibration and CCV calibration calnnqt Laboratory Staff L-1F
Turbidimeter conform to criteria,
recalibrate
CCV: Reanalyze
ICAL: Recalibrate,
ICAL: Daily prior to sample pmearifr?{gér:\sctétjipwent
Atomic analysis 5 standards with the RSD <15%, calibration cannot
Fluorescence Refer to SOP ICV: Immediately after ICAL or R2 > 0.995; ICV 79-121%R; conform to criteria Laboratory Staff L-2C
Spectrometer CCV: After every 10 samples CCV 77-123%R recalibrate ’
and at the end of the run
CCV: Reanalyze
1. Inspect system
1g (0.995-1.005) 5 G bl
Balance Refer to SOP Daily balance calibration 10g (9.980-10.020) - Correct problem Laboratory Staff L-1E, L-1G
20g (19.980-20.020) 3. Rerun calibration
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WORKSHEET #25: ANALYTICAL INSTRUMENT AND EQUIPMENT

MAINTENANCE, TESTING, AND INSPECTION

This worksheet provides information on analytical instruments, equipment, maintenance, testing, and inspection. To ensure that the analytical instruments
are available and in working order when needed, all laboratory analytical equipment will undergo maintenance and testing procedure in accordance with
the laboratory SOPs provided in Appendix A of this QAPP.

Instrument / Maintenance Testing Inspection Frequenc Acceptance Corrective Responsible SOP
Equipment Activity Activity Activity q y Criteria Action Person Referencel
. . . Re-calibrate,
CVAFS ChZCke?\;hg:\ztlon Analyze primer Visually check At start of an cgf\ll:)rsité)%rlld compare
g - yze p shape of peak - against 2nd Analyst L-2B, L-2F
analytical and blank analysis run have a <15%,
and response source, and
system or R2 > 0.995
OPR
Daily except
Routine check intensity
inspections, of Hg lamp
check intensity Change (;heck argon semiannually Change Hg
of Hg lamp liquid/gas IO.W’ pump and Ia.mp.and/or
CVAFS . ’ tubing, drain, . - liquid/gas Analyst L-2B, L-2F
inspect separator and - inspect/change
liquid/gas Nafion Dryer | andseda lime liquid/gas separator and
d & Y drying tube a 8 Nafion Dryer
separator and separator and
Nafion Dryer Nafion Dryer as
needed
Daily except
Routine check intensity
inspections, of Hg lamp
check intensity Change Check argon semiannually Change Hg
Leeman Labs of Hs lam liquid/gas flow, pump and lamp and/or L2A L-3G
Hydra AF gold inf ectp, se qarato% and tubing, drain, inspect/change - liquid/gas Analyst L:3E ’
plus, CVAFS i uig/ as Ngfion Drver and soda lime I[|) uid/ asg separator and
d & y drying tube d & Nafion Dryer
separator and separator and
Nafion Dryer Nafion Dryer as
needed
Check that
. . e balance is e
Gravimetric Quarterly check | As specified in L As specified in e
S level, clean, As specified in As specified in
Detg;rg:ggon- ir;ﬂ;;;\izil Wo;l:;geet and free of SOP Worksheet #24 Worksheet #24 Analyst L-3A, L-3B
draft and
vibration
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Honeywell
Instrument / Maintenance Testing Inspection Frequenc Acceptance Corrective Responsible SOP
Equipment Activity Activity Activity q y Criteria Action Person Referencel
Perform column
maintenance e . e
L As specified in Visual L L As specified in
replace injection . ; As specified in As specified in i B
GC/ECD port liner, Worksheet inspection of SOpP Worksheet #24 Worksheet #24 Analyst L-3C, L-3D
#24 components
clean/bake-out
detector
Injection port, R, ) e
. As specified in Visual e e As specified in
column, ion . . As specified in As specified in
HRGC/HRMS source, others Worksheet inspection of SOP Worksheet #24 Worksheet #24 Analyst L-3F
as needed #24 components

1See the Analytical SOP References table (Worksheet #23)

Revision Date: 9-8-2023
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WORKSHEET #26 & 27: SAMPLE HANDLING, CUSTODY, AND
DISPOSAL

Samples should be named in accordance with the SOPs D-1 and H-1 (Appendix A).

Sampling Collection, Packaging, and Shipment

Sample Collection (Personnel/Organization):

e Jacobs for groundwater at LCP.

e Parsons for surface water and sediment and biota at Geddes Brook, Ninemile Creek, SYW-10 and LCP, and sediment and invertebrates in Onondaga
Lake. Tributary surface water for Onondaga Lake.

e UFI for in lake surface water, zooplankton, and sediment traps in Onondaga.

e  SUNY ESF and Parsons for fish tissues.

Sample Packaging (Personnel/Organization): Same as for sample collection.
Coordination of Shipment (Personnel/Organization): Same as for sample collection.

Type of Shipment/Carrier: Samples for analyses to be shipped on ice by overnight shipment to commercial laboratory or picked up by a courier provided by
the laboratory.

Sampling Receipt and Analysis

Sample Receipt (Personnel/Organization): Sample receiving department at laboratories.

Sample Custody and Storage (Personnel/Organization): Laboratory representative.

Sample Preparation (Personnel/Organization): Laboratory representative. For adult sport fish, fillets will be prepared by SGS Wilmington in accordance with
NYSDEC’s SOP PrepLab4 (May 28, 2014) and in accordance with the SGS Wilmington processing SOP (L-3l).

Sample Determinative Analysis (Personnel/Organization): Laboratory representative.

Sampling Archiving

Field Sample Storage (Number of days from sample collection): See Worksheet #19.
Sample Extract/Digestate Storage (Number of days from extraction/digestion): See Worksheet #19.
Biological Sample Storage (Number of days from sample collection): See Worksheet #19.
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Sampling Disposal

Personnel/Organization: Laboratory project manager

Number of Days from Analysis: 60 days (surface water and zooplankton); 6 months (fish tissue, sediment and soil). The lab must contact Parsons
(OL/GB/NMC) or Jacobs (LCP) prior to disposing any samples.

Field Sample Custody Procedures (sample collection, packaging, shipment, and delivery
to laboratory)

Standard procedures for sample collection and shipping will be followed such that samples are preserved and stored as required (Worksheet #19). All field
measurements and sample collection activities will follow approved standard operating procedures. The general procedure is as follows:

Tissue, sediment, groundwater, and surface water samples will be collected according to the sampling SOPs.

Appropriate field notes will be taken throughout the sampling process and sample locations, depths, and types will be checked/verified against
the field sampling matrix in the project work plan.

Samples will be kept on ice while in the field.
Any sample-handling difficulties that are encountered in the field will be described in the field database.

Samples will be sent on the day that sample collection is completed or the next shipment day at the latest via overnight courier (if possible) to the
appropriate laboratory with a fully documented chain-of-custody form. If sampling duration is longer than a day, samples will be frozen and shipped
when sampling is complete. Field teams will carefully coordinate sampling activities with the laboratory to assure field holding time requirements
are met. When shipping samples, the field personnel will confirm with the laboratory that personnel will be available for receiving.

Field personnel are responsible for making sure all documentation has been completed and turned over to the laboratory and/or other support
personnel.

Field logs will be reviewed and sample integrity verified as part of the data validation procedures.

Laboratory Sample Custody Procedures (receipt of samples, archiving, disposal)

On receipt, laboratory personnel will check samples, and the cooler temperature will be determined. The temperature and condition of the samples will be
recorded at the laboratory, and any problems will be described in the narrative for the data report. The field log and narrative will be reviewed during the
quality assurance review, and data will be flagged if the sample integrity was compromised. Data may be rejected as unusable if severe handling problems
are encountered.
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Sample ldentification Procedures

On receipt, laboratory personnel will check samples, and the cooler temperature will be determined. The temperature and condition of the samples will be
recorded at the laboratory, and any problems will be described in the narrative for the data report. The field log and narrative will be reviewed during the

quality assurance review, and data will be flagged if the sample integrity was compromised. Data may be rejected as unusable if severe handling problems
are encountered.

Chain-of-Custody Procedures

A continuous record of the possession and proper handling of samples will be documented, so that sample custody and handling are traceable from the
time of sample collection until the analytical data have been validated and accepted for use.
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The tables in this worksheet describe the requirements for laboratory analysis of QC samples (e.g., laboratory control samples, method blanks, matrix
spikes, etc.) for each analytical method used. The tables below detail the QC sample frequency, method/SOP QC acceptance criteria, corrective actions to

be taken in the event analyses do not meet the acceptance criteria and the person(s) responsible for implementing corrective actions, and measurement
performance criteria.

Matrix: Fish Tissue

Analytical Group: Total Mercury

Concentration Level: Moderate

Analytical Method/SOP: USEPA, Method 7471/L-3E, S-2, S-15, S-16, S-17

Sampler’s Name: Staff
Field Sampling Organization: Parsons

Analytical Organization: SGS Dayton

No. of Sample Locations: See Worksheet #18

Title/position of

not met, prepare
and reanalyze
batch.

laboratory analyst

QC Sample Frequency/ MAgzzg?é :((:)eP Corrective Action person Data Quality Indicator Measuremer_1t P_erformance
Number Criteria responsible for (DQI) Criteria
corrective action
e Reanalyze for
verification
Method blank 1in 20 samples <RL * If criteria are still Commercial Contamination <RL

e Reanalyze
o [f criteria are still

must be
reanalyzed

Initial and Immediately after not met. r t

continuing initial calibration, inci)tial iélisgi?on

calibration after every 10 90-110% for ICV; Commercial o . QL1500

verification samples, and at 80-120% forCCV | ® All samples laboratory analyst Accuracy 90-110% for ICV; 80-120% for CCV
samples the end of each analyzed after the

(ICV/CCV) run last passing CCV
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Title/position of

Meth P . .
requency, q q person ata Quality Indicator easurement rFerrormance
QC Sample 7 / Aszeo?é:c?e Corrective Action Dl el el & LR
P Number Cri?eria responsible for (DQI) Criteria
corrective action
e Reanalyze
o If criteria are still
not met, re-prep
LSl
control 1 with every batch 80-120% samples. Commercial Accuracy 80-120%
samples of samples o laboratory analyst
(LCS)t o If recovery is high
and the analyte is
not detected,
document
excursion only
Certified
Reference : 500 Commercial 500
Material 1in 20 samples 80-120% e Reanalyze laboratory analyst Accuracy 80-120%
(DORM b) 2
Matrix spike
angprn(itrlx e |f recovery and/or
duplicate RPD is not within
1 in every batch of 80-120% QC limits, evaluate Commercial . . o
('\S/Iasr?&l(sesm 20 samples RPD <20% LCS.If LCS is laboratory analyst Accuracy/Precision 80-120%

and laboratory
duplicate (fish
only)

within limits, flag
data.

1 Certified reference material (DORM-5 or comparable) will be used as LCS/QC material for fish tissue analysis.
2 Further details on the use of CRM can be found in Attachment 1 of this QAPP.
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Matrix: Sediment, and other (non-fish) biota
Analytical Group: Total Mercury
Concentration Level: Moderate
Analytical Method/SOP: USEPA, Method 7471/L-2A, S-3, S-11, S-13, S-15, S-16, S-18
Sampler’s Name: Staff

Field Sampling Organization: Parsons

Analytical Organization: Eurofins-Lancaster
No. of Sample Locations: See Worksheet #18

QC METHod/SOR Tltle{)‘:a?zgrn o Data Quality Indicator Measurement Performance
Frequency/Number Acceptance Corrective Action . L
Sample Criteria responsible for (DQI) Criteria
corrective action
e Reanalyze for
verification Commercial
Ngjth()d 1in 20 samples <1/2 RL * If criteria are still laboratory group Contamination <1/2 RL
ank not met, prepare leader
and reanalyze
batch.
e Reanalyze
- o If criteria are still
ég'r:'t?rl\iir:]d Immediately after not met, repeat
calibratioﬁ initial calibration, 80-120% for ICV: initial calibration Commercial
’ _ 0, . . 0,
verification after every 10 80-120% for CCV | All samples laboratory group Accuracy 80-120% for ICV; 80-120% for CCV
samples samples, and at the analyzed after the leader
end of each run i
(ICV/CCV) 'riitsfizs'”g cev
reanalyzed
e Reanalyze
o [f criteria are still
not met, re-prep
LCS and all
Lact;%r'?rt)?ry 1 with every batch of associated Commercial
y 80-120% samples. laboratory group Accuracy 80-120%
samples 20 samples o
(LCS) o If recovery is high leader
and the analyte is
not detected,
document
excursion only
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Title/position of

Meth P . .
QC Frequency/Number Agzeo?é fc?e Corrective Action person Data Quality Indicator Measurement Performance
Sample q Y Cri?eria responsible for (DQI) Criteria
corrective action
s p'\i/lkaetg); d o If recovery and/or
MatriX | 4 \ith every batch of | 80-120% RPD SEDr is'tn y Witlhint Commercial
spike 9 Y Z Imits, evaluate laboratory group Accuracy/Precision 80-120%
. 0 samples <20% LCS.If LCS is
duplicate within limits, flag leader
samples ’
(MS/MSD) data.
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Matrix: Groundwater

Analytical Group: Total Mercury
Concentration Level: Moderate
Analytical Method/SOP: USEPA, Method 7471/, L-3G, S-21
Sampler’'s Name: Staff
Field Sampling Organization: Jacobs and Parsons
Analytical Organization: SGS-Accutest (groundwater)
No. of Sample Locations: See Worksheet #18

Title/position of

must be
reanalyzed

Method/SOP . .
QC Frequency/Number Acceptance Corrective Action person Data Quality Indicator Measuremer_1t P_erformance
Sample Criteria responsible for (DQI) Criteria
corrective action
o If <6x MRL or is
non-detect, the FD
will be used for .
. Commercial
. precision laboratory group
duFlﬁ::?ate 1 per sampling event RPD 30% o IfFD does_n_ot leader and QA Precision - Field RPD 30%
P m‘(iet.preasmn officer/Project
criteria Manager
requirements,
sample will be
reanalyzed
o Reanalyze for
verification Commercial
Method 1 per every batch of <1/2 RL o If criteria are still laboratory group Contamination <1/2 RL
blank samples not met, prepare
leader
and reanalyze
batch.
e Reanalyze
-, o [f criteria are still
Imt".al apd Immediately after not met, repeat
continuing o . . - . . .
calibration initial calibration, 80-120% for ICV: initial calibration Commercial
e after every 10 00 " | o All samples laboratory group Accuracy 80-120% for ICV; 80-120% for CCV
verification 90-110% for CCV
samples samples, and at the analyzed after the leader
(ICV/CCV) end of each run last passing CCV
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Title/position of

QC Frequency/Number hf\if;:o?é :((:)ep Corrective Action person Data Quality Indicator Measurement Performance
Sample q Y Cri?eria responsible for (DQI) Criteria
corrective action
e Reanalyze
o [f criteria are still
not met, re-prep
LCS and all
Lact;%r'?rt)?ry 1 with every batch of associated Commercial
samples samples 80-120% samples. laboratory group Accuracy 80-120%
(LCS) o If recovery is high leader
and the analyte is
not detected,
document
excursion only
s p'\i/lkaetg); d o If recovery and/or
matrix . RPD is not within Commercial
spike 1 with every batch of | 80-120% (waters) QC limits, evaluate laboratory group Accuracy 80-120%
duplicate 20 samples RPD 20% L(_)S._ If LCS is leader RPD 20%
samples \g/;ir;m limits, flag
(MS/MSD) )
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Matrix: Surface water, sediment trap slurry
Analytical Group: Total Mercury
Concentration Level: Low

Analytical Method/SOP: SW 1631/L-2C, L-2G, L-2D, L-2F, S-7, S-11, S-14
Sampler’s Name: Staff

Field Sampling Organization: Parsons

Analytical Organization: Eurofins-Frontier
No. of Sample Locations: See Worksheet #18

QC METHod/SOR Tltle/Z?zgc;on o Data Quality Indicator Measurement Performance
Frequency/Number Acceptance Corrective Action P . y u L
Sample Criteria responsible for (DQI) Criteria
corrective action
o If <6x MRL or is
non-detect, the FD
will be used for Analytical
precision Laboratory
du';'ﬁ(':ite 1 per sampling event RPD 30% * zzgtdp‘igiiggn (h“elgf)?:t:;gaéfd Precision - Field RPD 30%
criteria officer/Project
requirements, Manager
sample will be
reanalyzed
El;lﬁlignig(rj\t 1 per sampling event
rinsate (field) . . Rez?rjaly_ze for . o
blank 4 per samplmg < MRL verification Lab and Field Contamination < MRL
(Sampling season_ (equipment o Notify client
. rinsate)
equipment)
Laboratory e Reanalyze for
duplicate One per batch RPD 24% verification Lab Precision - Lab RPD 24%
o Notify client
e [f initial is out,
Initial terminate analysis;
Calibration Beginning of every correct the .
e ) 79-121% problem; Lab Precision - Lab 79-121% of expected value for ICV.
Verification analytical sequence .
(ICV/QCS) recallbra'.[e or
reprep with
calibration curve.
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Title/position of

calibration curve.

Method/SOP . .
QC Frequency/Number Accepté nce Corrective Action person Data Quality Indicator Measurement Performance
Sample Y Criteria responsible for (DQI) Criteria
corrective action
One per sample .
preparation batch of * Red'g?St and |
up to 20 samples. reanalyze samples
o Sample results
Method Note: additional pre ° o
blank blanke(s) required if <RL greater than 20x Lab Contamination <RL
additional BrCl the blank
needed in some concentration are
sample(s). acceptable.
Beginning of ever: The resuft must | © -I-re1rrlnin'aj[e rrect
Initial agnalytifal o Y| be within +/- RL fh a ys'f)'l correc
Calibration | . - 2R T8 (0.5 ng/L for rega?irt?ra’?e”gr Lab Contamination The result must be within +/- the RL
Blank (ICB) y g aqueous, 1.25 .
the ICV. ng/L for solid) reprep with
calibration curve.
Five standards * Correct the
with the RSD pmb'elm and
- Daily prior to sample o reanalyze
callirl:Jl;[;:on analysis/as per Elisn%r;dr(;ow standards Lab Accuracy/Bias 5 standards with the RSD <15%
method . recovery 75- e Remake and
125% reanalyze
standards
e Terminate
analysis, correct
Continuing the problem
calibration After every 10 77-123% of ¢ Recalibrate and 77-123% of expected value for CCV
verification samples and at the expected value rerun all samples Lab Accuracy/Bias °
p samples
samples end of each run. for CCV samples not bracketed by
(CCV/OPR) acceptable CCV or
reprep with
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Title/position of

QC Frequency/Number l\:l\s;:o?é :((:)ep Corrective Action person Data Quality Indicator Measurement Performance
Sample q Y Cri?eria responsible for (DQI) Criteria
corrective action
e Terminate
analysis, correct
the problem
o If recovery is high
and the analyte is
Lact;%r'?r :)(?ry One pgr sample not detected, _
samples preparation batch of 80-120% docum_ent Lab Accuracy/Bias 80-120%
(LCS) up to 20 samples. excursion only
e Redigest and
reanalyze all
samples
associated with
the LCS.
2 sets per sample
Matrix preparation batch of e |f recovery is not
spike and up to 20 samples. If within QC limits,
matrix insufficient volume Recovery (71- the LCS must be in
spike has been provided, a 125%) and RPD control. Lab Accuracy/Bias Recovery 71-125%
duplicate Duplicate Laboratory (<24%) e |[fthe RPD is
samples Control Sample may >24 %, document
(MS/MSD) be prepared and the excursion.

analyzed.
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Matrix: Surface water, sediment and biota except fish

Analytical Group: Methylmercury
Concentration Level: Low

Analytical Method/SOP: 1630/L-2B, L-2H, L-2E, S-4, S-8, S-13, S-14, S-15, S-16, S-18
Sampler’'s Name: Staff

Field Sampling Organization: Parsons

Analytical Organization: Eurofins-Frontier
No. of Sample Locations: See Worksheet #18

Method/SOP Title/position of . .
QC Frequency/Number Acceptance Corrective Action person Data Quality Indicator Measuremer_1t P_erformance
Sample Criteria responsible for (DQI) Criteria
corrective action
o If <BxMRLoris
non-detect, the
thllsi{j’\AfServrvélcligﬁ)n Eurofins Frontier
Field ‘ o If MS/MSD does ) (hereafter called N .
duplicate 1 per sampling event RPD 30% not meet “lab”) and QA Precision - Field RPD 30%
. L officer/Project
precision criteria Manager
requirements,
sample will be
reanalyzed.
El;lﬁligniz(rjwt 1 per sampling event
rinsate (field) . ¢ Regrjaly_ze for N
blank 4 per sam_plmg < MRL verification Lab Contamination < MRL
(Sampling Seaso:}é:gg;)ment o Notify client
equipment)
e If <BxMRLoris
non-detect, the
MS/MSD will be
used for precision.
Laboratory | 4 o ey 10 samples RPD 35% * If MS/MSD does Lab Precision - Lab RPD 35%
duplicate not meet precision
criteria
requirements,
sample will be
reanalyzed.
Initial IPR within s »
precision (31%) and X (69- ~ Initial method o
and Set of four analyses 131%) e Reanalyze Lab implementation and IPR within s (31%) and X (69-131%)
recovery Precision - Lab
(IPR)
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QC
Sample

Frequency/Number

Method/SOP
Acceptance
Criteria

Corrective Action

Title/position of
person
responsible for
corrective action

Data Quality Indicator
(DQI)

Measurement Performance
Criteria

Ethylation
Blank

Immediately after
initial calibration

Less than
reporting limit

e Reanalyze

o If criteria are still
not met, repeat
initial calibration
Change air bubble
tubing

Lab

Method
blank

3 with every batch of
samples

Less than
reporting limit

Reanalyze for
verification

If criteria are still
not met, calculate
batch specific MDL
using standard
deviation of the
method blanks

If samples are
non-detects using
elevated detection
limits, then redistill
the affected
samples and
reanalyze at
client’s request

Lab

Contamination

Less than reporting limit

Instrument
blank

Immediately after
initial calibration and
after every CCV

Less than
reporting limit

Reanalyze until
passes

If criteria are still
not met, repeat
initial calibration
All samples
analyzed on
affected
equipment must
be reanalyzed

Lab

Contamination

Less than reporting limit
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Title/position of

Meth P . .
QC Frequency/Number Aszeo?é :c?e Corrective Action person Data Quality Indicator Measurement Performance
Sample q Y Cri?eria responsible for (DQI) Criteria
corrective action
e Reanalyze
5 standards with R SRt:rr;ii:edZn d
1 1 0,
Initial Calibrate prior to the RSD <18%, | = onalyze . 5 standards with the RSD <15%, Low
. . sample analysis/as Low Std. Lab Accuracy/Bias o
calibration per method Recovery 65- standards Std. Recovery 65-135%
135% e Change all
peristaltic pump
tubes
e Reanalyze
. o [f criteria are still
é’;'r:'t?r"j;d Immediately after 69-131% of not met, repeat
calibratioﬁ initial calibration, expected value initial calibration 69-131% of expected value for ICV;
verification after every 10 for ICV; 67-133% | e All samples Lab Accuracy/Bias 67-133% of expected value for CCV
samples, and at the of expected value analyzed after the samples
samples y
(ICV/CCV) end of each run for CCV samples last passing CCV
must be
reanalyzed
e Reanalyze
o [f criteria are still
Recovery within Egtsmez rTIprep
Laboratory appropriate a.n t ad
control 1 with every batch of | control limits (70- assoclla € Lab Accuracy/Bias Recovery within appropriate control
samples samples 130%) or as sample. L Y limits (70-130%)
(LCS) specified in o If recovery is high
QAPP. and the analyte is

not detected,
document
excursion only
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Method/SOP Title/position of . .
QC Frequency/Number Acceptance Corrective Action person Data Quality Indicator Measurement Performance
Sample q Y Criteria responsible for (DQI) Criteria
corrective action
o |f Recovery is not
. within QC limits,
spl\i/lkaetg)r(wd an_d an R.PD
matrix . Re%overy (65- criterion is met
spike 1 MS/MSD with every 130/03 and RPD docum_ent Lab Accuracy/Bias Recovery 65-135%
duplicate batch of 20 samples (3'5'6) oras excursion. S
samples specified in QAPP | e If recovery is within
(MS/MSD) QC limit, and RPD
criterion is not
met, reanalyze.
e Reanalyze
o If criteria are still
not met, reprep
Method blank and all
Detection associated
Limit (MDL) | Daily prior to sample 0.02 ng/L samples . 0.02 ng/L
Minimum analysis 0.05 ng/L e |f concentration is Lab Accuracy/Bias 0.05 ng/L
reportable high and the
Limit (MRL) analyte is not
detected,
document
excursion
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Matrix: Fish Tissue
Analytical Group: Lipids
Concentration Level: Low

Analytical Method/SOP: Method 3550C/L-3A, S-2, S-17

Sampler’s Name: Staff

Field Sampling Organization: Parsons

Analytical Organization: SGS Wilmington
No. of Sample Locations: See Worksheet #18

Title/position of

METHod/SOR erson Data Quality Indicator Measurement Performance
QC Sample Frequency/Number Acceptance Corrective Action pers y L
Criteria responsible for (DQI) Criteria
corrective action
No analytes Clean the instrument Accuracy,/Laborator
Method Blank 1in 20 samples detected > and re-analyze Analyst c y/-abo y No analytes detected > project MDL
. ontamination
project MDL samples
Laboratory
LCSt 1in 20 samples statistical limits Re-analyze samples Analyst Accuracy/Bias Results within acceptance limits
(see WS 12)
Laboratory
Laboratory . - 7 . . o
. 1in 20 samples statistical limits Flag data Analyst Precision Results within acceptance limits
Duplicate
(See WS 12)
Certified
Reference 1in 20 samples 70-130% R Re-analyze Analyst Accurac Results within acceptance limits
Materials (CARP P ° y y y P
2)2

1Sodium sulfate used as LCS during laboratory blanks for fish tissue analysis.
2 Further details on the use of CRM can be found in Attachment 1 of this QAPP.

QAPP- Onondaga Lake, Geddes Brook, Ninemile Creek and LCP OU-1 Media Monitoring

P:\Honeywell -SYR\453069 2022 Onondaga Lake PYM\13.0 Quality\13.2 QAPP Updates\13.1 2022 QAPP updates\Rev 4\R37676 Onondaga Lake_2023 Sep_OM&M_QAPP Rev4_Final Rpt.docx

Revision Date: 9-8-2023

105 of 133




Honeywell

P PARSONS

Matrix: Fish Tissue
Analytical Group: PCBs
Concentration Level: Low
Analytical Method/SOP: 8082A/L-3C, S-2, S-17
Sampler’s Name: Staff

Field Sampling Organization: Parsons
Analytical Organization: SGS Dayton

No. of Sample Locations: See Worksheet #18

Title/position of

METHod/SOR erson Data Quality Indicator Measurement Performance
QC Sample Frequency/Number Acceptance Corrective Action pers uafty u L
Criteria respor_15|ble f_or (DQI) Criteria
corrective action
. Per sample (including Reanalyze if outside
Surrogathplke MS/MSD, LCS, and Lz.abgratqry‘ limits; if confirmed, Analyst Precision % recovery within acceptance limits
(organics) statistical limits
blanks) report.
Reanalyze to confirm
detections. If detects
Method blanks 1in 20 samples <MDL confirm reextract Analyst Representativeness <MDL
samples that are not
ND or <MDL
Laboratory
specified Evaluation in
MS/MSD 1in 20 samples recovery limits conjunction with LCS Analyst Accuracy/Bias RPD <30
(see WS 12) and results
RPD £ 30
Laboratory . _Evalgation_ in -
. 1in 20 samples RPD <30 conjunction with LCS Analyst Precision RPD<30
Duplicatet
results
Laboratory Rean_alyze LCS and
specified assomateq samples.
. recovery limits Analyt(_es n the LCS .
LCS2 1in 20 samples that fail high and as Analyst Accuracy/Bias RPD<30

(see WS 12) and
RPD < 30 (if
LCSD run)

Non-detect in the
samples can be
reported.
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Title/position of

Ao erson Data Quality Indicator Measurement Performance
QC Sample Frequency/Number Acceptance Corrective Action pers y L
Criteria responsible for (DQI) Criteria
corrective action
Certified 70-130% R of
MaRteezfrei;(le?ﬁ‘leST 1in 20 samples Toi;uleP\(/:aBlg‘?Sfl?);n Reanalyze ELLE Analyst Accuracy Results within acceptance windows
1947)3 et al)

1 A laboratory duplicate will be analyzed for this method based upon sample volume available.

2 Ottawa sand used as LCS material for fish tissue analysis.

3 Further details on the use of CRM can be found in Attachment 1 of this QAPP.
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Matrix: Fish Tissue

Analytical Group: Dioxins/Furans

Concentration Level: Low

Analytical Method/SOP: SW-846 8290A/L-3F, S-2, S-17
Sampler’s Name: Staff

Field Sampling Organization: Parsons

Analytical Organization: SGS Wilmington

No. of Sample Locations: See Worksheet #18

METHod/SOR Tltle/;:;zgc:]on o Data Quality Indicator Measurement Performance
QC Sample Frequency/Number Acceptance Corrective Action pers y L
Criteria responsible for (DQI) Criteria
corrective action
Reextract sample.
If the labeled
Per sample compound fails
Labeled Spike (including OPR and | Method Defined high and the Analyst Accuracy Results within acceptance limits
Blank) associated native
is ND, the sample
can be reported.
No analytes Re?g:}l?/rzrs to
detected > the detections. If
reporting limit detects com;irm Accuracy,/Laboratory No analytes detected > the
Method blanks 1in 20 samples or>1/10 the Analyst o reporting limit or >1/10 the
reextract samples Contamination .
amount that are not ND or amount measured in any sample
measured in not >10x the
any sample blank value
Laboratory
LCS1/LCSD 1in 20 samples st(z’gztl\;:vasl lir;)'ts Flag outliers Analyst Accuracy/B:]as/Premsm Results within acceptance limits
RPD <30%
Laboratory
MS/MSD 1in 20 samples Sizzztlvcvasl I:|Lr;)|ts Flag outliers Analyst Accuracy/B:]as/Premsm Results within acceptance limits
RPD <20%
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Title/position of

Ao person Data Quality Indicator Measurement Performance
QC Sample Frequency/Number Acg(rai?;arlir;ce Corrective Action responsible for (DQl) Criteria
corrective action
RPD <50% for
target <bx RL,
Laboratory . o . . . -
; 1in 20 samples <30% for Flag outliers Analyst Precision Results within acceptance limits
Duplicate?
targets >5x the
RL
Certified 70-130% R of
Reference . true value for . .
Material (CARP- 1in 20 samples PCDD/F for Reanalyze Analyst Accuracy Results within acceptance limits
2)3 targets
Analytes in the
OPR that fail high
OPR (Ongoing and are ND in the Accuracy/ Bias/
Precision and 1in 20 samples Method Defined samples can be Analyst .y . Results within acceptance limits
Precision
Recovery) reported. All
others are re-
extracted.
Internal Per sample Reanalyze,
(including OPR and | Method Defined document if Analyst Precision Results within acceptance limits
Standards .
Blank) confirmed.

1 Sodium sulfate used for LCS for fish tissue analysis.
2 A laboratory duplicate will be analyzed for this method based upon sample volume available.
3 Further details on the use of CRM can be found in Attachment 1 of this QAPP.
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Matrix: Fish Tissue

Analytical Group: OC Pesticides?
Concentration Level: Low
Analytical Method/SOP: 8081B/L-3D, S-2
Sampler’s Name: Staff
Field Sampling Organization: Parsons

Analytical Organization: SGS Dayton

No. of Sample Locations: See Worksheet #18

Title/position of

METHod/SOR erson Data Quality Indicator Measurement Performance
QC Sample Frequency/Number Acceptance Corrective Action pers y L
Criteria responsible for (DQI) Criteria
corrective action
. Per sample (including Reanalyze if outside
Surrogathplke MS/MSD, LCS, and L:.abgratqry‘ limits, if confirmed, Analyst Precision % recovery within acceptance limits
(organics) statistical limits
Blanks) report
No analytes )
ceteted >tne | FeOVES ST
reporting limit or confirm r'eextract No analytes detected > the reporting
Method blanks 1in 20 samples >1/10 the Analyst Representativeness limit or >1/10 the amount measured
amount samples that are not in anv samole
. ND or not >10x the y P
measured in any
blank value
sample
Laboratory
specified Evaluation in
MS/MSD 1in 20 samples recovery limits conjunction with LCS Analyst Accuracy/Bias RPD <30
(see WS 12) and results
RPD <30
RPD 50% when Evaluation in
Laboratory 1in 20 samples <Sxthe MDL, conjunction with LCS Analyst Precision RPD 50% when <5x the MDL, 30%
Duplicate? P 30% when >5x ) y when >5x the MDL
results
the MDL
Laboratory Rean_alyze LCS and
specified associated samples.
recovery limits Analytes in the LCS
LCS3 1in 20 samples y that fail high and are Analyst Accuracy/Bias RPD <30

(see WS 12) and
RPD < 30 (if
LCSD is run)

Non-detect in the
samples can be
reported.
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Method/SOP Title/position of . .

QC Sample Frequency/Number Acceptance Corrective Action person Data Quality Indicator Measurement Performance

Criteria responsible for (DQI) Criteria
corrective action
Certified
_ 0,
Refererjce 1in 20 samples 70-130 % R of Reanalyze Analyst Accuracy Results within acceptance windows
Material true value
(NIST 1947)4

1DDT and metabolites; hexachlorobenzene
2 A laboratory duplicate will be analyzed for this method based upon sample volume available.
3 Ottawa sand used for LCS for fish tissue analysis
4 Further details on the use of CRM can be found in Attachment 1 of this QAPP.
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Matrix: Water

Analytical Group: Nitrite
Concentration Level: Low
Analytical Method/SOP: L-1A/S-7
Sampler’s Name: Staff

Field Sampling Organization: UFI
Analytical Organization: UFI

No. of Sample Locations: See Worksheet #18

Title/position of

METHod/SOR erson Data Quality Indicator Measurement Performance
QC Sample Frequency/Number Acceptance Corrective Action pers y L

Criteria responsible for (DQI) Criteria

corrective action

Reanalyze and/or UFI Iat;(;rg)'g)/:y staff
Field duplicate Every sample batch RPD 30% report a failed ) . Precision - Field RPD 30%

- officer/Project
duplicate sample. M
anager

Laboratory
duplicate

1 every 10 samples
or one per sample
run, if fewer than 10
samples

RPD within 10%
for warning limits,
15% for control
limits

Reanalyze and/or
report a failed
duplicate.

UFI laboratory staff

Precision - Lab

RPD within 10% for warning limits,
15% for control limits

Reference

1 per sample run

% recovery within
10% for warning
limits, 15% for
control limits

Report data as
associated with
failed REF, repeat
calibration and
analysis if necessary

UFI laboratory staff

Accuracy/Bias

% recovery within 10% for warning
limits, 15% for control limits

Initial and
continuing
calibration blanks
(ICB/CCB)

1st CCB in a run and
every 10 samples or
one per run

Less than or
equal to the limit
of detection

Report data as
associated with
failed ICB, repeat
calibration and
analysis if necessary

UFI Laboratory staff

Contamination

Less than or equal to the limit of
detection

Method Blank
(MB)

1 per sample run

Less than or
equal to 1/2 the
limit of
quantification or
less than 1/10
the sample
concentration

Reanalyze and/or
report MB as failed

UFI Laboratory staff

Contamination

Less than or equal to %2 the limit of
quantification or method reporting
limit or less than 1/10 the sample
concentration
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Title/position of

Method/SOP . .
QC Sample Frequency/Number Acceptance Corrective Action person BatalQualnyiucicaton Measuremer_1t P_erformance
Criteria responsible for (DQI) Criteria
corrective action
ICV: Remake and
reanalyze standards

Initial and 1_St C_CV at the o and ICV until it

continuing beginning of a run % recovery W|‘th|n passes . .
calibration and every 10 5%.for warning UFI Laboratory staff Accuracy/Bias % recovery within 5% for ‘?""‘T”'”g
verification samples afterwards, limits, 1Q% .for CCv: Re.port da.ta as limits, 10% for control limits

(ICV/CCV) and the last sample control limits associated with

of any run.

failed CCV, repeat
calibration and
analysis if necessary

Laboratory control
samples (LCS)

1 per sample run

% recovery
within 10% for
warning limits,
15% for control

limits

Report LCS as failed

or stop the run and

begin the corrective
action process.

UFI Laboratory staff

Accuracy/Bias

% recovery within 10% for warning
limits, 15% for control limits

1 every 20 samples

% recovery within

Matrix spike . 10% for warning Reanalyze and/or . % recovery within 10% for warning
sample (MS) or 1 per bateh if less limits, 15% for report MS as failed UFT Laboratory staff Accuracy/Bias limits, 15% for control limits
than 20 samples o

control limits
e RPD within

Matrix spike 10% for o R

. N Reanalyze and/or i RPD within 10% for warning limits,
duplicate sample 1 per run warning limits, report a failed MSD. UFI Laboratory staff Precision - Lab 15% for control limits
(MSD) 15% for control

limits
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Matrix: Water

Analytical Group: Nitrate+Nitrite
Concentration Level: Low
Analytical Method/SOP: L-1A/S-7
Sampler’s Name: Staff

Field Sampling Organization: UFI
Analytical Organization: UFI

No. of Sample Locations: See Worksheet #18

Title/position of

METHod/SOR erson Data Quality Indicator Measurement Performance
QC Sample Frequency/Number Acceptance Corrective Action pers y L

Criteria responsible for (DQI) Criteria

corrective action

Reanalyze and/or UF La:;)(rjag;ry staff
Field duplicate Every sample batch RPD 30% report a failed ) . Precision - Field RPD 30%

. officer/Project
duplicate sample
Manager

Laboratory
duplicate

1 every 10 samples
or one per sample
run, if fewer than 10
samples

RPD within 10%
for warning limits,
15% for control
limits

Reanalyze and/or
report a failed
duplicate

UFI Laboratory staff

Precision - Lab

RPD within 10% for warning limits,
15% for control limits

Reference

1 per sample run

% recovery within
10% for warning
limits, 15% for
control limits

Report data as
associated with
failed REF, repeat
calibration and
analysis if necessary

UFI Laboratory staff

Accuracy/Bias

% recovery within 10% for warning
limits, 15% for control limits

Initial and
continuing
calibration blanks
(ICB/CCB)

1st CCB in a run and
every 10 samples or
one per run

Less than or
equal to the limit
of detection

Report data as
associated with
failed ICB, repeat
calibration and
analysis if necessary

UFI Laboratory staff

Contamination

Less than or equal to the limit of
detection

Method Blank
(MB)

1 per sample run

Less than or
equal to 1/2 the
limit of
quantification or
less than 1/10
the sample
concentration

Reanalyze and/or
report MB as failed

UFI Laboratory staff

Contamination

Less than or equal to %2 the limit of

quantification or method reporting

limit or less than 1/10 the sample
concentration
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Method/SOP Title/position of . .
QC Sample Frequency/Number Acceptance Corrective Action person BatalQualnyiucicaton Measuremer_1t P_erformance
Criteria responsible for (DQI) Criteria
corrective action
ICV: Remake and
reanalyze standards

Initial and 1_St C_CV at the o and ICV until it

continuing beginning of a run % recovery W|‘th|n passes . '
calibration and every 10 5%.for warning UFI Laboratory staff Accuracy/Bias % recovery within 5% for ‘?""‘T”'”g
verification samples afterwards, limits, 1Q% .for CCv: Re.port da.ta as limits, 10% for control limits

(ICV/CCV) and the last sample control limits associated with

of any run.

failed CCV, repeat
calibration and
analysis if necessary

Laboratory control
samples (LCS)

1 per sample run

% recovery
within 10% for
warning limits,
15% for control

limits

Report LCS as failed

or stop the run and

begin the corrective
action process.

UFI Laboratory staff

Accuracy/Bias

% recovery within 10% for warning
limits, 15% for control limits

Matrix spike
sample (MS)

1 every 20 samples
or 1 per batch if less
than 20 samples

% recovery within
10% for warning
limits, 15% for
control limits

Reanalyze and/or
report MS as failed

UFI Laboratory staff

Accuracy/Bias

% recovery within 10% for warning
limits, 15% for control limits

Matrix spike
duplicate sample
(MSD)

1 per run

RPD within 10%
for warning limits,
15% for control
limits

Reanalyze and/or
report a failed MSD.

UFI Laboratory staff

Precision - Lab

RPD within 10% for warning limits,
15% for control limits
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Matrix: Water

Analytical Group: Ammonia
Concentration Level: Low
Analytical Method/SOP: L-1B/S-7
Sampler’s Name: Staff

Field Sampling Organization: UFI
Analytical Organization: UFI

No. of Sample Locations: See Worksheet #18

Title/position of

METHod/SOR erson Data Quality Indicator Measurement Performance
QC Sample Frequency/Number Acceptance Corrective Action pers y L

Criteria responsible for (DQI) Criteria

corrective action

Reanalyze and/or UF La:;)(rjag;ry staff
Field duplicate Every sample batch RPD 30% report a failed ) . Precision - Field RPD 30%

. officer/Project
duplicate sample
Manager

1 every 10 samples

RPD within 10%

Reanalyze and/or

Laboratory or one per sample for warning limits, . o RPD within 10% for warning limits,
duplicate run, if fewer than 10 15% for control regﬁt ﬁcf;'(leed UF1 Laboratory staff Precision - Lab 15% for control limits
samples limits P
% recovery within :si%%gfeagaw?ti
10% for warning . . % recovery within 10% for warning
Reference 1 per sample run limits, 15% for falleq REF, repeat UFI Laboratory staff Accuracy/Bias limits, 15% for control limits
. calibration and
control limits -
analysis if necessary
Report data as
Initial and 1stCCBin a run and Less than or associated with L
continuing - failed ICB, repeat L Less than or equal to the limit of
. . every 10 samples or equal to the limit ) - UFI Laboratory staff Contamination .
calibration blanks one per run of detection calibration and detection
(ICB/CCB) P analysis if
necessary.

Method Blank
(MB)

1 per sample run

Less than or
equal to 1/2 the
limit of
quantification or
less than 1/10
the sample
concentration

Reanalyze and/or
report MB as failed

UFI Laboratory staff

Contamination

Less than or equal to %2 the limit of

quantification or method reporting

limit or less than 1/10 the sample
concentration

QAPP- Onondaga Lake, Geddes Brook, Ninemile Creek and LCP OU-1 Media Monitoring
P:\Honeywell -SYR\453069 2022 Onondaga Lake PYM\13.0 Quality\13.2 QAPP Updates\13.1 2022 QAPP updates\Rev 4\R37676 Onondaga Lake_2023 Sep_OM&M_QAPP Rev4_Final Rpt.docx

Revision Date: 9-8-2023

116 of 133




Honeywell

P PARSONS

Title/position of

Method/SOP . .
QC Sample Frequency/Number Acceptance Corrective Action person BatalQualnyiucicaton Measuremer_1t P_erformance
Criteria responsible for (DQI) Criteria
corrective action
ICV: Remake and
1st CCV at the reanalyze standards

Initial and beginning of a run . and ICV until it

continuing and every 10 % recovery W|_th|n passes . _
calibration samples afterwards, 5.%.for warning UFI Laboratory staff Accuracy/Bias % recovery within 5% for vyarmng
verification and the last sample limits, 1Q% _for CCv: Re_port da_ta as limits, 10% for control limits
(ICV/CCV) of any run. control limits associated with

failed CCV, repeat
calibration and
analysis if necessary

Laboratory control
samples (LCS)

1 per sample run

% recovery
within 10% for
warning limits,
15% for control

limits

Report LCS as failed

or stop the run and

begin the corrective
action process.

UFI Laboratory staff

Accuracy/Bias

% recovery within 10% for warning
limits, 15% for control limits

1 every 20 samples

% recovery within

Matrix spike . 10% for warning Reanalyze and/or . % recovery within 10% for warning
sample (MS) or Lperbatch if 1ss | s 505 for | report MS as failed | UF' Laboratory staff Accuracy/Bias limits, 15% for control limits
than 20 samples L
control limits
Matrix spike RPD within 10%
. for warning limits, Reanalyze and/or i RPD within 10% for warning limits,
dupllc(?/'lcgsz)ample 1 perrun 15% for control report a failed MSD. UFT Laboratory staff Precision - Lab 15% for control limits

limits
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Matrix: Water

Analytical Group: Soluble Reactive Phosphorus
Concentration Level: Low
Analytical Method/SOP: L-1C/S-7
Sampler’s Name: Staff

Field Sampling Organization: UFI
Analytical Organization: UFI

No. of Sample Locations: See Worksheet #18

Title/position of

METHod/SOR erson Data Quality Indicator Measurement Performance
QC Sample Frequency/Number Acceptance Corrective Action pers y L

Criteria responsible for (DQI) Criteria

corrective action

Reanalyze and/or UFI La:::(rjagxy staff
Field duplicate Every sample batch RPD 30% report a failed ) . Precision - Field RPD 30%

; officer/Project
duplicate sample M
anager

Laboratory
duplicate

1 every 10 samples
or one per sample
run, if fewer than 10
samples

RPD within 10%
for warning limits,
15% for control
limits

Reanalyze and/or
repot a failed
duplicate

UFI Laboratory staff

Precision - Lab

RPD within 10% for warning limits,
15% for control limits

Reference

1 per sample run

% recovery within
10% for warning
limits, 15% for
control limits

Report data as
associated with
failed REF, repeat
calibration and
analysis if necessary

UFI Laboratory staff

Accuracy/Bias

% recovery within 10% for warning
limits, 15% for control limits

Initial and
continuing
calibration blanks
(ICB/CCB)

1st CCB in a run and
every 10 samples or
one per run

Less than or
equal to the limit
of detection

Report data as
associated with
failed ICB, repeat
calibration and
analysis if
necessary.

UFI Laboratory staff

Contamination

Less than or equal to the limit of
detection

Method Blank
(MB)

1 per sample run

Less than or
equal to Y2 the
limit of
quantification or
less than 1/10
the sample
concentration

Reanalyze and/or
report MB as failed

UFI Laboratory staff

Contamination

Less than or equal to %2 the limit of

quantification or method reporting

limit or less than 1/10 the sample
concentration
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Title/position of

Method/SOP . .
QC Sample Frequency/Number Acceptance Corrective Action person BatalQualnyiucicaton Measuremer_1t P_erformance
Criteria responsible for (DQI) Criteria
corrective action
ICV: Remake and
reanalyze standards

Initial and 1.St CQV at the N and ICV until it

continuing beginning of a run % recovery W|_th|n passes o _
calibration and every 10 5.%.f0r warning UFI Laboratory staff Accuracy/Bias % recovery within 5% for V.Vafn'”g
verification samples afterwards, limits, 1Q% _for CCv: Re_port da_ta as limits, 10% for control limits
(ICV/CCV) and the last sample control limits associated with

of any run.

failed CCV, repeat
calibration and
analysis if necessary

Laboratory control
samples (LCS)

1 per sample run

% recovery
within 10% for
warning limits,
15% for control

limits

Report LCS as failed

or stop the run and

begin the corrective
action process.

UFI Laboratory staff

Accuracy/Bias

% recovery within 10% for warning
limits, 15% for control limits

Matrix spike
sample (MS)

1 every 20 samples
or 1 per batch if less
than 20 samples

% recovery within
10% for warning
limits, 15% for
control limits

Reanalyze and/or
report MS as failed

UFI Laboratory staff

Accuracy/Bias

% recovery within 10% for warning
limits, 15% for control limits
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Matrix: Water

Analytical Group: Total/Volatile Suspended Solids
Concentration Level: Low

Analytical Method/SOP: See Worksheet #23/S-7
Sampler’s Name: Staff

Field Sampling Organization: UFI

Analytical Organization: UFI

No. of Sample Locations: See Worksheet #18

Method/SOP
Acceptance
Criteria

QC Sample Frequency/Number

Corrective Action

Title/position of
person
responsible for
corrective action

Data Quality Indicator
(DQI)

Measurement Performance
Criteria

Reanalyze and/or

UFI Laboratory staff

0,
Field duplicate Every sample batch RPD CV 50% (flux report a failed .and QA. Precision - Field RPD CV 50% (flux measurements)
measurements) ; officer/Project
duplicate sample Manager

Less than or
equal to the limit

Less than or equal to the limit of
quantification or method reporting

Method Blank 1 per sample run of quantification Reanalyze and/or UFI Laboratory staff Contamination
(MB) or less than 1/10 report MB as failed limit or less than 1/10 the sample
the sample concentration
concentration
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Honeywell

Matrix: Water
Analytical Group: ISUS rapid profiling sensors (nitrate, bisulfide, temperature, specific conductance, transmissivity, chlorophyll, and light penetration
Concentration Level: Low

Analytical Method/SOP: S-9

Sampler's Name: Staff

Field Sampling Organization: UFI

Analytical Organization: UFI

No. of Sample Locations: See Worksheet #18

Title/position of

Method/SOP . .
QC Sample Frequency/Number Acceptance Corrective Action person bz foiellipy gz o Measuremept Reﬁormance
Criteria responsible for (DQI) Criteria

corrective action

DI water checks; DI

. water recalibration if )
NOs instrument 5 UFI field team Acceptable DI water checks
validation 25 samples N/A regular DI check leader N/A (+ 0.007 mg/L)
exceeds *
0.007 mg/L

DI water checks; DI

. water recalibration if )
HS- instrument UFI field team Acceptable DI water checks
validation 25 samples N/A regular DI check leader N/A (+0.016 mg/L)
exceeds *
0.016 mg/L
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WORKSHEET #29: PROJECT DOCUMENTS AND RECORDS

On-site Analysis
. . . Data Assessment Documents
Sample Collection Documents and Records Documents and Off-site Analysis Documents and Records and Records
Records

Collection notes
(times, any field

| i Ki
Field notes parameters, etc.) Sample receipt, custody, and tracking Field sampling audit checklists
) records
Field forms
Calibration records
Chain-of-custody records Copies of signed COCs Standard traceability logs Field analysis audit checklists
Equipment calibration logs Fixed laboratory audit checklists
Run logs Corrective action forms

Equipment maintenance, testing, and
inspection logs

Corrective action forms

. . Reported field sample results
Corrective action forms
Reported results for standards, QC checks,
and QC samples
Instrument printouts (raw data) for field
samples, standards, QC checks, and QC
samples
Sample disposal records

Telephone logs

Raw data (stored on CD or DVD)
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WORKSHEET #31, 32 & 33: ASSESSMENTS AND CORRECTIVE
ACTION

Project oversight (field and laboratory) will consist of periodic inspection and audits of sampling and analytical techniques, as required by NELAC/ELAP
(annual internal laboratory and field audit; external audit by NELAC/ELAP certified inspectors every two years). No additional field or laboratory audits are
planned. Testing and calibration activities will also be reviewed. All audit and review findings and any corrective actions that arise from them will be
documented. The laboratory director will ensure that corrective actions are carried out promptly. Where the audit findings cast doubt on the correctness or
validity of the laboratory’s calibrations or test results, immediate corrective action will be taken, and any client whose work is affected will be notified

immediately in writing.

Assessments:
R nsible P . men .
Assessment Type espons b e .arty e Number/Frequency Estimated Dates Assgss (G0 Deliverable due date
Organization Deliverable
Field sampling technical John Formoza (Jacobs), Yearl During field/sampling Verbal communication or Deficiencies reported
systems audit Mark Arrigo (Parsons) y season written audit report within 48 hours of audit
Data usability Parsons Yearly Variable Data validation report June following field

assessment report

season

Assessment Response and Corrective Action:

Responsibility for

Responsibility for

Responsible for

assessment report

(electronic or hard copy)

season

Officer

T responding to Assessment Response Time Frame for Implementing monitoring
yp P > Documentation Response pler - Corrective Action

assessment findings Corrective Action . .
implementation

Corrective Action
Field sampling tec_hmcal Field staffs ertten document Response W|_th|n 48 Field Staff Project quager/QA
systems audit (electronic or hardcopy) hours of audit report Officer
receipt
o Chemist/QA Officer ; ; ; ;
Data usability Written document June following field Project Manager/QA Project Team
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WORKSHEET #34: SAMPLING AND ANALYSIS VERIFICATION (STEP I)
PROCESS TABLE

Verification Input

Description

Internal/External

Responsible for
Verification (Name,
Organization)

Chain-of-custody forms

Chain-of-custody forms will be reviewed internally upon their
completion and verified against the packed sample coolers they
represent. A copy of the chain-of-custody forms will be attached to the
data report.

Internal

Laboratory representative

Field notes

Field notes will be reviewed internally and placed in the site file. A copy
of the field notes will be attached to the final report. Laboratory project
manager will review notes as provided by Parsons with chain-of-
custody documentation.

Internal

Laboratory representative

Laboratory data

Laboratory data packages will be verified internally by the laboratory
performing the work for completeness and technical accuracy prior to
submittal.

Received data packages will be verified externally according to the
data validation procedures specified in Worksheet #36

Internal or External

Laboratory representative

The laboratory’s QA officer or designee will perform a verification of chemical data. The laboratory will be responsible for the review and verification of all
work sheets and data packages, manual entry or transcription of data, and any professional judgments made by an analyst during sample preparation,
analysis, and calculation, and reporting of the final concentrations. The laboratory will also be responsible for reviewing quality control results to determine
whether data are of usable quality or reanalysis is required. Any nonconformance issues identified during the laboratory’s quality assurance checks will be
corrected and noted by the laboratory. Close contact will be maintained between the Laboratory Director, the QA Officer, and the Scientific/Technical

Manager, so that any quality issues can be resolved in a timely manner. Any data quality deviations will be discussed in the laboratory data narrative,
including the direction or magnitude of any bias to the data, if possible.
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Responsibilities for verification of data and sampling activities

Project Personnel

Verification Activity

Compliance

Field Team Leader
Parsons QA Officer

Assign appropriate staff to perform the work and ensure that all field personnel are familiar with the field SOPs

Verify that the proper sampling protocols, including sample preservation, handling, and storage are performed during
field work

Conduct field data collection audit to ensure that the proper field procedures are followed

Laboratory Sample Manager

Track the samples sent to the laboratories; verify that the chain-of-custody forms are filled out correctly and that
samples were received in good condition at the appropriate laboratory

Verify that the appropriate number of field blanks and sample duplicates/triplicates are collected

Parsons QA Officer/Laboratory QA
Officer or designee

Verify that the laboratory instruments are calibrated, and quality control samples are analyzed (e.g., blanks, duplicates,
MS/MSD, LCS)

Verify that the laboratory conducted proper calibration and quality control sample procedures (i.e., the laboratory
followed the contract scope of work)

Laboratory Project Manager

Confirm that the analytical data meet specified detection limits in analytical SOPs

Correctness

Field Team Leader

Inspect and ensure that the field and analytical equipment are calibrated and properly functioning in accordance with
field instrument user manuals and laboratory QA manuals

Parsons QA Officer/Laboratory QA
Officer or designee

Review data reduction process, examine the raw data to verify that the correct calculations of sample results were
reported by the laboratory or transferred from field logs, examine the raw data for any anomalies, and verify that there
are no transcription or reduction errors

Consistency (Comparability)

Parsons QA Officer

Ensure that proper data-handling procedures were followed (e.g., the SOPs and contract scope of work are followed
consistently throughout the project); recheck any handwritten data in field logs for transcription errors

Review data transfer procedures and make all efforts to minimize data problems

Completeness

Field Team Leader

Verify proper documentation of chain-of-custody and sample handling/transfer procedures, document any problems
encountered during sample collection, identify any problems with damaged samples, and confirm with laboratory that
all samples have been received

Field Team Leader/Parson QA Officer

Ensure that an accurate record was maintained during sample collection and analysis

Laboratory QA Officer

Document that general quality control measures were conducted (e.g., instrument calibration, routine monitoring of
analytical performance, calibration verification)

Ensure that a unique sample number was assigned to each sample

Document deviations from scope of work (e.g., analytical procedures), document any corrective actions taken if QC
checks identify a problem, ensure that the appropriate analytical method was used.

Note: LCS - laboratory control sample

MS/MSD - matrix spike/matrix spike duplicate

SOP - standard operating procedure
QA/QC - quality assurance and quality control
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WORKSHEET #35: SAMPLING AND ANALYSIS VERIFICATION (STEP IIA
AND 1IB) PROCESS TABLE

s . Responsible for Validation
Step lla/llb Validation Input Description "
p lla/ P P (Name, Organization)
Laboratory Primary and Second
lla SOPs Ensure that all sampling and analytical SOPs were followed yrn . y
level reviewers
Documentation of Method QC Establish that all method required QC samples were run and met .
lla . o Laboratory representative
Results required limits
il Documentation of QAPP QC Establish that all QAPP requlred Q_C s_amples were run and met Laboratory representative
Sample Results required limits
. oL . Establish that all sample results met the project quantitation .
1l P L L
b roject Quantitation Limits limits specified in the QAPP aboratory representative
Review 100% of raw data to confirm manual laboratory
lla Raw Data calculations and review 10% review of raw data to confirm Laboratory representative
automated laboratory calculation
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WORKSHEET #36: SAMPLING AND ANALYSIS VERIFICATION (STEP IIA
AND 1IB) SUMMARY TABLE

. . . e o Data Validator (title and
Step lla/llb Matrix Analytical Group Concentration Level Validation Criteria . I. ( I. .
organizational affiliation)
lla All matrices All analyses Low QAPP Worksheets #12, Pagizrrl?,i;th(zr: f;’eEZZ)eyge”
y #15, and #28 ) ’
subject matter expert

Data verification and assessment will be completed manually by Parsons. EPA has not prepared national functional guidelines for the low-level total mercury,
methylmercury, total organic carbon, and the conventional parameter analyses. Therefore, chemical data for these analytes will be verified and assessed
following the “evaluation procedures” specified in National Functional Guidelines (e.g., assessment of holding times, accuracy, and precision data) and
analytical method. For these data, method-specific quality control requirements and laboratory-established control limits (as presented in the QAPP), as
they are applicable to the analytical methods being used, will be used to determine whether data require qualification. The method-specific quality control
requirements and laboratory-established control limits (as presented in the QAPP) will be relied on for data evaluation and qualification when these limits
differ from those presented in the National Functional Guidelines. In addition to the guidance documents cited, a primary source of validation criteria will
be applicable USEPA Region 2 data review SOPs. Specifically, SOP HW-2 will be used for total mercury (with slight modification based on differences between
the CLP SOW and SW-846). To the extent applicable, the Region 2 SOPs will take precedence over the more generic National Functional Guidelines.

The first phase of the data review process is contract compliance screening (CCS) and involves review of sample data deliverables for completeness. This
process is as follows:

Completeness is evaluated by ensuring that all required data deliverables are received in a legible format with all required information. The
CCS process also includes a review of the chain-of-custody forms, case narratives, and reporting limits. Sample resubmission requests,
documentation of nonconformances with respect to data deliverable completeness, and corrective actions often are initiated during the CCS
review. The results of the CCS process are incorporated into the data validation process.
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The second phase of data review is data validation. All analytical parameters to the extent possible will be validated according to USEPA Stage 2B protocol.
The QAPP describes USEPA Stage 2B validation as follows:

The USEPA Stage 2B validation protocol includes a review of summary information to determine adherence to analytical holding times; results
from analysis of field duplicates, method blanks, field blanks, surrogate spikes, MS/MSDs, LCSs, internal standards, instrument calibrations,
and sample temperatures during shipping and storage. Data qualifiers are applied to analytical results during the data validation process
based on adherence to method protocols and laboratory-specific QA/QC limits.

For USEPA Stage 2B validation, verification of calculations and transcriptions will not be checked because the laboratories will be responsible for 100
percent verification of these results and procedures. Ten percent of the sample data will undergo a USEPA Stage 4 validation, which incorporates the USEPA
Stage 2B validation protocol and adds calculation and verification checks from the instrument raw data to that reported by the laboratory on the sample
and QC forms. Data qualifiers resulting from data validation will be applied to the results according to procedures described in the USEPA National Functional
Guidelines for organic and inorganic data review (USEPA 2020), USEPA Region 2 SOPs, analytical methodologies, and QAPP as applicable.

Algorithms to Assess Quality Control Results

Data verification includes checking that quality control procedures were included at the required frequencies and that the quality control results meet
control limits defined in the method descriptions. The equations provided below will be used to determine whether measurement targets for project
requirements were met for each quality control procedure.

Duplicate and Triplicate Analyses — Precision for duplicate chemical analyses will be calculated as the relative percent difference (RPD), expressed as an
absolute value, between the duplicate samples. Replicate precision will only be assessed for sample results greater than 5 times the method detection
limit due to increased variability at low concentrations. When replicate results are less than 5 times the method detection limit, the absolute difference of
the results will be evaluated. The formula that will be used to assess precision for both laboratory and field duplicate samples is as follows:

RPD = ( D, -b,

— |0 100
D, +D,)/2

where:

D1
D2

sample value, and
duplicate sample value.

The percent relative standard deviation of triplicate sample data points will be calculated to evaluate replicate precision. The formula for relative standard
deviation is as follows:

% RSD = 00X
X
where:
s = standard deviation, and
x = mean sample value.
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Matrix Spike Recoveries — Spiked samples provide an indication of the bias of the analytical system. The recovery of MSs will be calculated as the ratio of
the recovered spike concentration to the known spiked quantity:

A—-B
%R = x100
where:
A = the analyte concentration determined experimentally from the spiked sample,
B = the background level determined by a separate analysis of the unspiked sample, and
C = the amount of the spike added.

Completeness — Completeness will be calculated for each sample type by dividing the number of valid measurements (all measurements except rejected
data) actually obtained by the number of valid measurements that were planned:

Valid Data Obtained

x100
Total Data Planned

%Completeness =

To be considered complete, the data sets must also contain all quality control check analyses that verify the precision and accuracy of the results.

Sensitivity — The detection limit of the sample preparation and analysis process is defined as “The method detection limit (MDL) is defined as the minimum
measured concentration of a substance that can be reported with 99% confidence that the measured concentration is distinguishable from method blank
results” (40 CFR 136, August 2017); it is the concentration at which qualitative, not quantitative, identification can be made.

Best professional judgment is used to adjust the limit of detection upward in cases where high instrument precision (i.e., low variability) results in a
calculated limit of detection and equivalent instrument response that are less than the absolute sensitivity of the analytical instrument. The actual reporting
limit for environmental samples is generally higher than the instrument detection limit, because the sample matrix tends to contribute to fluctuations in the
instrument’s background signal. Although reporting limits have been established (Worksheet #15 series), achievement of these reporting limits is based
on the analysis of samples without matrix interferences. In the event that matrix interferences are encountered (on a sample-specific basis), laboratory
personnel will determine whether elevated reporting limits are required. Whether to report elevated reporting limits will be determined based on the
experience of the laboratory with samples of matrix similar to those collected for this study and on the response of each instrument to samples for this
study. The MRLs will be verified during data validation.

Blanks Actions — The data will be assessed in accordance with the general guidance specified by the National Functional Guidelines for Inorganic Superfund
Methods Data Review (USEPA 2020) since the quality control associated with these analyses are similar to the inorganic methods. With the exception of
mercury, there are no published data validation procedures for these analytical methods. For this study, the data validator will try to limit the negation of
results due to blank action levels (U qualified) based on the judgment that imprecise low concentration results are more useful in the analysis for this study
then negated results. Sample results will be compared to the associated instrument, method, and field blank results to assess the potential for
contamination.
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Lipid Determinations - Lipid determinations are essentially calculated by measuring the weight lost from a prepared sample after desiccation. Therefore,
a non-detect is an appropriate result only if an inadequate or faulty balance was used or if weight lost after desiccation was not measurable. Rules for
assigning data qualifiers developed for reporting chemical results are not entirely applicable for reporting lipid determinations.
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WORKSHEET #37: DATA USABILITY ASSESSMENT

Summarize the usability assessment process and all procedures, including interim steps and any statistics, equations, and computer algorithms that will
be used:

See Worksheet #36 and associated text.

Describe the evaluative procedures used to assess overall measurement error associated with the project:

Algorithms to Assess Quality Control Results

See Worksheet #36 and associated text.

Identify the personnel responsible for performing the usability assessment:

See Worksheet #36 and associated text.

Describe the documentation that will be generated during usability assessment and how usability assessment results will be presented
so that they identify trends, relationships (correlations), and anomalies:

The data quality and usability report will be prepared by Parsons on behalf of Honeywell. The report will meet the requirements for a NYSDEC data usability
summary report (DUSR) as described in document DER-10, Appendix 2B (NYSDEC Division of Environmental Remediation, Albany, NY). The report will
summarize the results of the data validation and data quality review and will describe any significant quality assurance problems that were encountered.
The report will include the following items:
e Project Objectives and Background
e Description of sample collection methods (including a description of deviations from planned sampling activities that may have occurred and the
impact, if any, on the project and quality objectives) and shipping, including chain-of-custody and holding-time documentation
e Description of analytical methods (including a description of deviations in laboratory procedures that may have occurred and the impact, if any, on
the project and quality objectives) and detection limits
e Summary of Data Verification performed by the laboratory and a description of any deviations from the work plan and quality assurance project
plan
e Summary of Data Validation performed by Parsons with appendix tables detailing the validation findings
o General overview and test-specific summaries of data usability
e Tables detailing 1) target analyte list, methods, and method detection and reporting limits; 2) listing of study analytes and projected and actual
analyses, 3) verification activities and responsible project personnel, 4) analytical components and associated appendix tables, 5) sample analysis
summary count by event date, and 6) data usability summary by parameter.

e Appendices containing the data validation summary tables, analytical result summary tables, analytical result graphs, analytical quality control
results, chain-of-custody documents, and results of the biological components of the work (i.e., field observations).
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APPENDIX A: STANDARD OPERATING PROCEDURES
(ONONDAGA LAKE, GEDDES BROOK,
NINEMILE CREEK AND LCP OU-1)
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APPENDIX A

STANDARD OPERATING PROCEDURES (SOPs)

Reference . . Originating Revision Date Worksheets
Title of Standard Operating Procedure (SOP) o
Number Organization Referenced In
Effective Date:
S1 Decontamination Procedures Parsons 21A, 21B
8/4/2021
Onondaga Lake Fish Collection, Processing, and Community Effective Date:
S-2 Parsons 12, 18B, 21B, 28
Assessments 8/4/2023
Monitored Natural Recovery SMU-8 Sediment Core Effective Date:
S-3 . . Parsons 12, 18B, 21B, 28
Collection and Processing 8/4/2021
Benthic Macroinvertebrate Collection and Processing for Effective Date:
S-4 . ) ) Parsons 12, 18B, 21B, 28
Tissue or Community Analysis 8/4/2021
Effective Date:
S-5 Onondaga Lake Macrophyte Survey Parsons 21B
8/4/2021
56 Geddes Brook, Ninemile Creek, LCP OU-1 and Onondaga Par Effective Date: 21A, 21B, 22A,
s arsons
Lake Wetland Monitoring 9/27/2022 22B
Water Sample Collection with a Submersible Pump for .
. . . . Effective Date: 12, 18B, 21B,
S-7 Compliance and Nitrate Program Sampling? (includes SOP UFI
4/1/2021 22B, 28
Nos.: 303,304, 336, 306, 401)
Zooplankton Collection and Processing? (includes SOP Nos.: Effective Date:
S-8 UFI 12, 18B, 21B, 28
310 and 336) 4/1/2021
) ) ) ) Effective Date: 18B, 21B, 22B,
S9 ISUS Equipment Calibration and Operation UFI
4/1/2021 23,28
510 YSI Sonde & Buoy Calibration and Maintenance (includes UFI Effective Date: 12, 18B, 218,
SOP Nos.: 315, 331) 4/1/2021 22B
Effective Date:
S-11 Sediment Trap Deployment and Collection UFI 12, 18B, 21B, 28
4/1/2021
Wastebeds 1-8 Turbidity Monitoring (Includes SOP Nos.,
S-12 ) UFI N/A 12, 21B
315, 318, 319) (Not used in 2019/2020/2021)
Geddes Brook, Ninemile Creek, and LCP Floodplain Effective Date:
S-13 . ) . Parsons 12, 18A, 21A, 28
Sediment Sampling and Processing 8/4/2021
Geddes Brook, Ninemile Creek, and LCP Surface Water Effective Date: 12, 18A, 21A,
S-14 . . Parsons
Sampling and Processing? 8/4/2021 22A, 28
Effective Date:
S-15 Earthworm Collection and Processing Parsons 12, 18A, 21A, 28
8/4/2021
Effective Date:
S-16 Benthic Macroinvertebrate Collection and Processing Parsons 12, 18A, 21A, 28
8/4/2021
Geddes Brook, Ninemile Creek and LCP Fish Collection and Effective Date:
S-17 . Parsons 12, 18A, 21A, 28
Processing 8/4/2021
Effective Date:
S-18 Small Mammal Collection and Processing Parsons 18A, 21A, 28

8/4/2021
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Reference ) ) Originating Revision Date Worksheets
Title of Standard Operating Procedure (SOP) o
Number Organization Referenced In
Effective Date:
S-19 Ninemile Creek Transect Survey Parsons 21A
8/4/2021
Tributary Surface Water and Rainwater Sampling and Effective Date:
S-20 . Parsons 18B, 21B
Processing 8/4/2021
Effective Date: 12, 18A, 21A,
S-21 Groundwater Sampling Jacobs
22A, 28
. . . . Effective Date: 12, 19&30, 23,
L-1A SOP 239 Nitrogen, Nitrate + Nitrite, Nitrite (as N; NOx, NO2)
4/1/2021 28
. . Effective Date: 12, 19&30, 23,
L-1B SOP 105.1 Nitrogen, Total Ammonia (as N; tNHs)
4/1/2021 28
L1C SOP 107 Phosphorus, Orthophosphate (Soluble Reactive Effective Date: 12, 19&30, 23,
Phosphorus as P; SRP) 4/1/2021 28
UFI
. . Effective Date:
L-1E SOP 101 Solids, Total Suspended (AH filters; TSS_AH) 12, 19&30, 23
4/1/2020
Effective Date:
L-1F Turbidity (Tn_L) 23
4/1/2020
L-1G SOP 202 Solids, Fixed Suspended, Volatile Suspended (AH Effective 12 23
filters; FSS_AH, VSS_AH) Date:4/1/2020 '
. . . Eurofins Lancaster
Mercury in Aqueous, Solid and Tissue Samples by EPA .
Laboratories and
TA4T1A, 7471B, 7470A and 245.1 Rev 3 by Cold Vapor AA ) . Effective Date: 12, 19&30, 23,
L-2A ) ) Eurofins Frontier 4/97/2099 54 25 2
Preparation of Solids by EPA 7471A or B for Mercury Global Sciences /27/20 , 25,28
Analysis
LoB Determination of Methyl Mercury in Various Matrices by CV- Eurofins Frontier Effective Date: 12, 19&30, 23,
GC-AFS Global Sciences 11/6/2020 24,25
o ) . . Eurofins Frontier Effective Date: 12, 19&30, 23,
L-2C Determination of Total Mercury in Various Matrices by FI-AFS .
Global Sciences 5/12/2023 24,28
LoD Preparation of Solids Samples for Total Mercury Analysis by Eurofins Frontier Effective Date: 12, 19&30, 23,
Modified Cold Aqua-Regia Digestion Global Sciences 4/11/2020 24,28
LoE KOH/Methanol Digestion of Tissues for Methyl Mercury Eurofins Frontier Effective Date: 12, 19&30, 23,
Analysis Global Sciences 6/26/2020 28
LoF Mercury in Water by Oxidation, Purge & Trap and CV-AFS Eurofins Frontier Effective Date: 12, 19&30, 23,
(EPA Method 1631, Rev E) Global Sciences 11/6/2020 24,25, 28
L2G Digestion of Tissues for Total Mercury Analysis Using Nitric Eurofins Frontier Effective Date: 12, 19&30, 23,
Acid and Sulfuric Acids (70:30) Global Sciences 11/11/2019 24,25, 28
o ) Eurofins Frontier Effective Date: 12, 19&30, 23,
L-2H Distillation of Aqueous Samples for Methyl Mercury Analysis .
Global Sciences 11/6/2020 25,28
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Reference ) ) Originating Revision Date Worksheets
Title of Standard Operating Procedure (SOP) o
Number Organization Referenced In
L3A Determination of Lipids in Tissue SGS North America Issue Date: 12, 19&30, 23,
i Inc. - Wilmington 6/14/2023 24,25, 28
L-3B % Moisture Calculation and % Solids Calculation SGS North America Issue Date: 23 25
(Gravimetric) by SM 2540 G 1997 and SM G-2011 Inc. - Wilmington 10/12/2017 '
SW846 8082A: Determination of Polychlorinated Biphenyls
Lac (PCBs) by Gas Chromatography SGS North America Effective Date: 12, 19&30, 23,
Sulfuric Acid/Permanganate Cleanup Inc. - Dayton 3/12/2021 24, 25. 28
Determination of Organochlorine Pesticides Using GC
L3D System by SW846 8081B SGS North America Effective Date: 12, 19&30, 23,
Florisil Column Cleanup Inc. - Dayton 4/16/2020 24, 25,28
L-3E Cold Vapor Analysis of Mercury for Soil Samples by SW846 SGS North America Effective Date: 12, 19&30, 23,
7471B Inc. - Dayton 2/14/2022 ,25, 28
Analysis of Polychlorinated Dibenzo-p-Dioxins and SGS North A ) | b 12 19830, 23
L-3F Polychlorinated Dibenzofurans (PCDD/Fs) orth America ssue Date: : 1S
Inc. - Wilmington 2/11/2022 24, 25,28
. SGS North America Effective Date: 12, 19&30, 23,
L-3G Cold Vapor Analysis of Mercury for Water Samples
Inc. - Dayton 2/14/2022 25, 28
Standard Operating Procedure for Extraction of Various
Lan Matrices SGS North America Issue Date: 3
Fractionation (Cleanup Procedure) Inc. - Wilmington 2/11/2022
Homogenization of Biota/Tissue 14A &16A, 14B &
SGS North America Issue Date:
L-3l (Includes Prep Lab Standard Operating Procedure: NYS - 168, 21A, 218,
Inc. - Wilmington 9/22/2022
Department of Environmental Conservation) 23,26 & 27
Containers, Preservation, Handling and Tracking of Samples Effective Date:
H-1 . Parsons 26&27
for Laboratory Analysis 6/23/2022
Effective Date:
D-1 Data Management Parsons 26827

6/23/2022

1 Clean hands/dirty hands sampling for low-level mercury analyses are incorporated into these SOPs.

These procedures are to be followed as specified; any substantive modifications to the procedures shall be approved by the appropriate

Field Team Leader in consultation with the Project Manager or Task Manager.
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S-1 DECONTAMINATION

SECTION 1.0 PURPOSE AND SCOPE

The purpose of this document is to define the SOP for decontamination of equipment, instruments and other
materials. Decontamination is the process of neutralization, washing, and rinsing exposed outer equipment
surfaces and any equipment surfaces that may contact the sampled media to minimize the potential for
contaminant migration and/or cross-contamination. This SOP does not apply to personnel decontamination
which is described in the Project Safety Health and Environmental Plan (PSHEP).

The overall objective of the sampling program is to obtain samples that accurately depict the chemical and
physical conditions at the sampling site. Extraneous contaminant materials can be brought to a sampling location
and/or introduced into the medium of interest during the sampling program (e.g., by coring sediments) with
equipment previously used at another sampling site or location. Trace quantities of these materials may
introduce concentrations into other samples and lead to false positive analytical results and, ultimately, to an
incorrect assessment of site conditions. Decontamination of sampling equipment (e.g., core tubes, water bottles,
and other sampling equipment) and field support equipment (e.g., coring barge) is required so that sampling
cross-contamination is prevented and on-site contaminants are not carried off the site.

The decontamination procedures described herein are to be followed. Substantive modifications to the
procedure shall be approved in advance by the Field Sampling Manager.

SECTION 2.0 RESPONSIBILITIES AND QUALIFICATIONS

The Field Sampling Manager is responsible for assigning appropriate field personnel to be responsible for the
various site activities. The Field Sampling Manager is also responsible for assuring that this and any other
appropriate procedures are followed by field personnel. Field personnel assigned to the various site activities
are responsible for completing their tasks per this and other appropriate procedures. Field personnel are
responsible for reporting deviations from the procedure or nonconformance to the Field Sampling Manager. Only
qualified field personnel shall be allowed to perform this procedure. Qualifications will be based on previous
experience and health and safety training.

SECTION 3.0 DECONTAMINATION PROCEDURES

3.1 Equipment List

The following equipment list contains materials that may be needed in carrying out the procedures contained in
this SOP. Since multiple procedures may be contained in the SOP, not all of which are necessarily conducted
when using the SOP, not all materials on the equipment list may be required for a specific activity.

= PBristle brushes
= Wash/rinse tubs
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= Low phosphate detergent

= Nitric acid rinse (10 percent)

= Distilled or de-ionized water

= HPLC quality grade acetone

= Aluminum foil

= Polyethylene sheeting

= Tap water (from any treated municipal water supply)
= Containers for collection and storage of decontamination fluids
= Appropriate health and safety equipment

= Sample container(s) for rinsate blank

= Field logbook and pen

3.2 Sampling Equipment Decontamination

Sampling equipment will be decontaminated prior to use in the field to minimize cross-contamination. While
performing the decontamination procedure, “phthalate-free gloves”, such as nitrile or butyl rubber, must be used
to prevent phthalate contamination of the sampling equipment or the samples. The equipment will be
decontaminated in a designated area for decontamination.

Decontamination procedures will be implemented prior to each sampling event for all non-dedicated sampling
equipment that will come in contact with the media to be sampled as summarized in the following sections.

Not all sampling equipment will require the full decontamination procedures listed above. For instance, gross
decontamination of boat decks and large equipment that will not directly contact samples may be conducted
using lake water. Decontamination fluids from non-dedicated sampling equipment will be held in buckets or
other containers, and transferred to drums in the waste handling area for proper disposal. New disposable
equipment (sampling spoons, liners, tubes, catchers, etc.) that was delivered pre-cleaned and in sealed
containers will not be decontaminated at the site before use. Specific decontamination will be performed based
on the usage of the sampling equipment as defined below.

3.2.1 Small Sampling Equipment Decontamination

The following steps will be used to decontaminate small sampling equipment that will come in contact with media
designated for potential chemical analysis (e.g., re-used sampling equipment) and materials which have come
in contact with media and that may be destined for disposal at a municipal waste facility (e.g., used or damaged
stainless steel or aluminum core tubes, or used and returned sample containers):

= Personnel will dress in suitable safety equipment to reduce personal exposure (see PSHEP).

= Equipment that will not be damaged by water will be placed in a wash tub or bucket containing Alconox (or
other low-phosphate detergent) along with tap water, and scrubbed with a bristle brush or similar utensil.
Solvent rinses are not needed, as the rinse procedures described above are sufficient for removal of
organics prior to sampling.

= This rinse shall utilize sufficient amounts of water to flush rather than just wet the surface.

= Next the equipment will be rinsed with tap water then DI water in a second wash tub

= Next the equipment will be rinsed with 10 percent nitric acid (when samples are being analyzed for metals).

= Next the equipment will be rinsed with DI water.

= The various rinse fluids will be collected in a bucket for subsequent disposal.
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= Following decontamination, equipment will be placed in a clean area and allowed to air dry to the extent
practicable. If it is not planned to be used in the near future, the equipment that will be used for sampling
will be wrapped in aluminum foil following air drying.

= Rinsate waste and detergent water will be replaced with new solutions daily, when visibly impacted by
residuals, or between sampling areas or changes in operations. Used decontamination water will be
collected and handled in accordance with residuals management protocols.

3.2.2 Vessels and Large Sample Equipment Decontamination

The following steps will be used to decontaminate vessels, boat equipment such as boat anchors, lines, ropes,
buoy marker weights, and large sampling equipment such as submersible pump and hose, Vibracoring head,
and stainless steel outer tubes:

= Personnel will dress in suitable safety equipment to reduce personal exposure (see PSP).

= Decontamination of the decks of the vessels will consist of lake water washing of all sediment, residues,
and associated water. Decontamination will be conducted daily, or between sampling locations, whichever
is more frequent.

= Large sampling equipment and boat equipment that has directly contacted sediments or wastes shall be
decontaminated between sampling locations, and prior to leaving the site. The sampling equipment will be
scrubbed with a bristle brush and detergent, and rinsed with lake water. General boat equipment will be
rinsed with lake water.

= Rinse water will be allowed to return to the lake.

3.3 Field Instruments and Equipment

Instrumentation should be cleaned as per manufacturer’s instructions. Probes such as those used in pH, ORP
and specific conductivity meters will be carefully wiped clean using a sponge and detergent water and rinsed
with deionized water. Care will be taken to prevent damage to equipment. When necessary, instruments which
are difficult to decontaminate, such as cameras and logging instruments, may be protectively wrapped to reduce
or eliminate the need for decontamination.

3.4 Equipment Leaving the SITE

All sampling equipment leaving the site will be decontaminated according to this SOP.

4.0 DOCUMENTATION

The field personnel are responsible for documenting decontamination activities related to their on-site activities.
Observations and data will be recorded with ink in a field logbook with consecutively numbered pages. The
information in the field logbook will include the following as a minimum:

= Project name, locations, date of activity

= Responsible person’s name

= Date and time of activity

= |nformation concerning items decontaminated and the procedure(s) utilized
= |nformation related to the collection of blank samples
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S-2 ONONDAGA LAKE FISH COLLECTION,
PROCESSING, AND COMMUNITY
ASSESSMENTS

SECTION 1.0 SCOPE

These procedures are to be followed; any substantive modifications to the procedures shall be approved by the
Field Team Leader.

Several methods may be used to collect fish for tissue analysis for the program. This SOP includes procedures
to collect fish by gillnetting, seining, trap netting, and electrofishing in Onondaga Lake. Use of each method will
be dependent on species and life stages being targeted; a combination of methods likely will be necessary to
obtain the required species.

This SOP also describes the necessary equipment, field procedures, materials, and documentation procedures
necessary to conduct fish community assessments and Northern pike monitoring in WBB/HB Outboard. Fish
community sampling will occur from May to October during several sampling events. The sampling techniques
to be used will include electrofishing, trap nets, gillnets, and seining, as implemented for tissue collection.
Angling may be used to supplement collection of tissue collection, as needed. Sampling for Northern Pike
targeting spawning adults will occur in early spring when water temperatures are between 41°F and 55°F, when
spawning by Northern Pike normally occurs. Sampling techniques will include trap nets and visual site walks.
Additional sampling will occur in the summer months to capture young—of-the-year Northern Pike and/or other
wetland spawning species that may be present. A variety of sampling techniques will be used, including visual
surveys, trap nets, and minnow traps. These procedures are to be followed, and any substantive modifications
to the procedures need to be approved by the Field Team Leader.

SECTION 2.0 HEALTH AND SAFETY CONSIDERATIONS

A safety briefing will be held at the beginning of each day and as new activities are conducted. The designated
safety officer shall be responsible for ensuring the safety of personnel and will be contacted immediately in the
event of an emergency. The standard safety considerations for near-water and lake sampling include: caution
deploying and retrieving heavy equipment, stepping in the sight of lines or cables, slips, trips, falls, and the proper
use of personal flotation devices (PFDs) and personal protective equipment (PPE). Do not overload any vessel
and load vessels evenly so they are not prone to capsizing. These safety considerations apply to the vessel and
sampling crews whenever working on the water.

The use of electrofishing equipment involves potential hazards related to the high voltage output. Because water
is an excellent conductor of electricity, the operator of the electrofishing equipment must observe certain
precautions to avoid injury. For example, the acceptable voltage range for electroshocking is 300 to 400 volts,
and the acceptable current range is 19 to 23 amps based on experience from previous investigations.
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SECTION 3.0 FISH SAMPLE COLLECTION EQUIPMENT LIST

The following equipment list contains materials that may be needed to carry out the procedures contained in
this SOP. Since multiple procedures or alternate methods may be employed to achieve the objectives, not all
materials and equipment included on the list may be necessary to complete the task.

= Seine net

= Gill net

= Anchors with approximately one meter of rope attached for gill net (2 per net)
= Buoys with rope attached for gill net (2 per net)
= Trap net

= Sampling vessel

= Electroshocking boat

= Utility boat

= High voltage gloves

= PFDs, gloves, and safety glasses

= Waders

= Measuring board

= Weight scale

= Small and large baskets for weighing fish
= Fish holding tubs (live wells)

= Minnow nets

= Large dip nets

= Long handled nets

= Angling equipment

= Water quality meter

= Digital camera

= Field notebook

= GPS unit

= Cellular phone

SECTION 4.0 FISH SAMPLING PROCEDURES

4.1 Fish Community Characterization

Sampling for community studies will be conducted following protocols for fish collection sampling and fish
samples analyzed according to the procedures below. Sampling with trap and gill nets will be conducted once a
month for five days (Monday through Friday) at a total of 10 locations around the lake. Trap nets will be set up
early during a day so fish can collect overnight. Gill nets will be used for approximately one to two hours to reduce
stress to recaptured fish. Beach seining will be conducted in August to assess juvenile and prey fish communities.

= Place fish in a live well for processing following collection.

= |dentify to species, determine life history stage and count all fish collected during a sampling event. The
first 30 individuals of each species will be checked for total length and weight and recorded in the field log.
Remaining individuals of a given species will be counted.
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4.2 Sampling with a Seine

For near shore shallow study areas with minimal to no macrophyte coverage, a bag seine (30 m [98.4 ft.] length;
0.635 [0.25 in.] cm mesh) will be used to collect juvenile and prey fish for abundance estimates and prey fish
tissue samples. The bag seine is typically used in shallow water where the net wall can extend from the surface
of the water to the bottom. It is useful in the capture of near-shore species or for species that use the near-shore
area seasonally or daily. In addition, the substrate needs to be relatively smooth so that the lead line of the seine
drags along the bottom of the river preventing fish escapement. The fish are herded into the net as it is swept
through the water. Seining will be conducted by a minimum of three people. The following outlines the procedures
for seine netting (based on NYSDEC, 1989):

4.2.1 Sampling

1. Proceed to the appropriate station and record in a field log.

2. Record water quality data (temperature, pH, dissolved oxygen, conductivity) at the near surface where the
net will be located.

3. Prior to entering the water stretch the bag seine out on shore and remove any material lodged in the mesh.
Inspect the net for holes and make repairs, if necessary.

4. One person begins extending the seine perpendicular to the shoreline until the net is straightened out or
the water becomes too deep. Be sure bag is fully deployed and not tangled.

5. One person holds the on-shore brail stationary while the off shore person sweeps the brail towards shore.
A third persons walks behind the bag to dislodge any snags if the seine becomes stuck. Reject the sample
if the lead line is lifted or if the seine is stopped to dislodge a snag.

6. As the person holding the offshore brail approaches shore, the two ends are worked together to beach the
seine while maintaining the integrity of the bag section and keeping the lead line on the bottom.

7. Fish are removed from the net and placed into holding buckets for identification. Be sure to pick through
any debris captured in the net to retrieve all fish.

8. Stretch out the seine on shore and remove any material lodged in the net.

9. Process fish for assessment of abundance estimates according to 4.1 above. If fish are being retained for
tissue assessment, record water quality data (temperature, pH, dissolved oxygen, conductivity) at the near
surface location where the net was placed. Fish not required for other analyses will be released.

4.3 Gill Net Sampling

Fish collection for tissue analysis and community assessment may be conducted with gill net sets. Fish are
captured when they swim into the gill net and become entangled in the mesh of the net. A gill net consists of a
net vertically suspended between a float line on top and a weighted lead line at the bottom. The mesh size of
the net can consist of different sized panels or one single size for the entire length of net. For this sampling, two
gill nets will be used, one size mesh (15.24 c¢cm [6.0 in.] stretch), 38.1 m [125 ft.] long and 2.44 m [8.0 ft.] high,
and a larger variable mesh net (8 panels [37.5 ft.] of mesh sizes of 15.24, 20.32, 25.4, and 30.48 cm [6, 8, 10,
and 12 inch] stretch mesh oriented in sequence for two series, 91.44 meters [300 ft.] long, and 2.44 m [8.0 ft.]
high). To keep the net in a vertical orientation, anchors are attached to either end of the lead line and buoys are
attached to either end of the float line. The lengths of the anchor and buoy lines are adjusted so that the net is
suspended at the target water depth. The following describes the procedure for sampling with gill nets:
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4.3.1 Setting the gill net perpendicular to shore:

1. Proceed to the appropriate station and record in the field log.

2. Attach anchors to both ends of the lead line and attach buoys to both ends of the float line

3. Stack the gillnet in a large storage bucket by placing the end with the larger mesh size in the tub first (if
the net has variable mesh sizes), and coiling the rest of the net into the tub. This procedure facilitates
setting the net.

4. Beginning close to shore, or in water approximately 2 m deep (no less than 2.5 m for variable mesh net),

remove the outer end of the net from the storage bucket and drop the anchor (attached to the lead line)

and buoy (attached to the float line) over the bow of the boat. Adjust the buoy line so that the buoy is

floating and the line is relatively taut.

Begin slowly backing the boat away from the shore.

Carefully, play out the remainder of the net as the boat is moving backwards, shaking out any tangles.

Once the inner end of the net is reached, stop the boat and pull on the net until it is taut.

Drop the anchor (attached to the lead line) overboard.

Pull on the float line to make sure the net is taut.

0. Drop the buoy that is attached to the float line into the water. Adjust the buoy line so that the buoy is

floating and the line is relatively taut.
11. Allow the gill net to be in place for the prescribed sampling period (e.g., 1-4 hours).

S ©®NOo G

4.3.2 Retrieving the gill net:

1. Arrive at the end of the net in deeper water and retrieve the buoy and anchor.

2. Begin pulling the net on board the boat and stacking it in coils in the storage bucket.

3. Remove fish from the net as it is brought aboard the boat and place in holding bucket. All fish will be
placed in the holding bucket until the entire net is retrieved. If fish are being retained for tissue
assessment, record water quality data (temperature, pH, dissolved oxygen, conductivity) at the near
surface location where the net was placed.

4. Process fish according to procedures detailed below. Fish not required for other analyses will be released.

4.4 Trap Net Sampling

A trap net is used as a passive sampling device to capture fish as they swim along the shoreline. Samples will
be collected in the trap net for tissue analysis and population studies. A trap net consists of a leader line (23 m
[75.4 ft.] length), two wings (11.5 m [37.7 ft.] each), and a series of hoops; the entire net consists of 0.635 cm
[0.25 in.] stretch mesh. The net is set perpendicular to and facing the shoreline. When fish encounter the leader
line, they are directed offshore into the mouth of the net, through the hoops, and into the end of the net. As fish
move through the series of hoops, escape becomes increasingly difficult. Fish may be attracted to the net by
other fish that are already captured in it.

4.4.1 Station selection:

1. Proceed to the appropriate station and record in field log.

2. Record water quality data (temperature, pH, dissolved oxygen, conductivity) at the near surface where net
will be located.
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4.4.2 Setting the net:

1.

Anchor the shoreward end of the leader line near the shoreline or attach it to the shoreline by tying it to a
fixed object on shore (e.g., tree).

Extend the leader line out into the water and perpendicular to shore, until it is taut.

Extend each wing at a 45 to 90 degree angle to the leader line. This can be done either by boat or by
wading, depending on the water depth and substrate characteristics.

Anchor the lower ends of both wings with anchors and attach buoys to the upper ends of the wings. Adjust
the buoy lines so that the buoys are floating and the lines are relatively taut.

Extend the hoops of the trap away from shore in line with the leader line and pull on the end of the net
until all of the hoops are upright.

Close the end of the net with a piece of line.

Attach an anchor to the end of the net to keep it submerged and attach a buoy to the anchor to mark the
location of the end of the net. Record the depth below the water surface of the far end of the net.

Allow the net to soak (i.e., fish) for the prescribed sampling period (e.g., 24 to 48 hours).

4.4.3 Sample Collection

1
2.
3.
4

Arrive at the buoy at the end of the net and pull the buoy and its anchor into the boat.

Retrieve the hoops in sequence, while moving toward shore.

Starting at the mouth of the net, shake the captured fish into the closed end of the net.

Once all captured fish are in the end of the net, remove the piece of line from the end of the net and empty
fish into the collection buckets.

If sampling will continue at the collection site, reset the trap according to steps 3 through 8 above for
setting a trap net.

Process fish according to procedures in 4.1 (above). If fish are being retained for tissue assessment,
record water quality data (temperature, pH, dissolved oxygen, conductivity) at the near surface location
where the net was placed. Fish not required for other analyses will be released.

4.5 Boat Electrofishing

Electrofishing uses electrical currents to immobilize fish for capture. Electrofishing is less effective in deeper
waters, where fish can swim and avoid the current, therefore this method will be limited to areas that are less
than 4 meters [13.2 ft.] deep. The following outlines the procedures for electrofishing:

1.

2.
3.

~

Personnel performing the electroshocking will wear appropriate health and safety gear (work boots, high-
voltage gloves, PFD).

Position the electrofishing boat in the water.

Optional use of a “fish finder” may increase efficiency and aid in targeting locations for sampling.
Measure the water conductivity and temperature to determine the appropriate operating voltage and
amperage.

Adjust the output voltage and amperage dials until the desired output setting is obtained without harming
fish. Use pulsed output to reduce stress on fish.

Maintain the output for a predetermined amount of time or sampling area.

Collect the fish with dip nets and place in bucket of water or livewell for processing.

Release all unselected fish following processing.
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9. Process fish retained for analysis according to the procedures in 4.1. If fish are being retained for tissue
assessment, record water quality data (temperature, pH, dissolved oxygen, conductivity) at the near
surface location where the net was placed.

4.6 Angling

Angling efforts will follow all rules and regulations set forth by the NYSDEC. Each sampler must have a valid NYS
fishing license. All undesired fish will be released immediately. Fish will be processed for analysis according to
Section 4.1.

4.7 Spawning Northern Pike Sampling

Sampling for spawning Northern Pike in the WBB/HB Outboard Area will focus on the early spring, when water
temperatures are between 41°F and 55°F, when spawning by Northern Pike typically occurs. Sampling will
consist of visual site walks along the shoreline, as well as a minimum of two trap nets set from shore each week,
periodically rotating between three locations within the WBB/HB Outboard Area or other locations within the
WBB/HB Outboard Area, as site conditions allow.

4.7.1 Station Selection

1. Proceed to the appropriate station or area within WBB/HB Outboard and record in field log.
2. Record water temperature.

4.7.2 Setting the Net

1. Anchor the shoreward end of the leader line near the shoreline or attach it to the shoreline by tying it to a
fixed object on shore (e.g., tree, stake)

2. With at least one person on each side of the hoops, wade into the water, pulling the leader line out into
the water and perpendicular to shore, until it is taut.

3. Extend the hoops of the trap away from the shore in line with the leader line and pull on the end of the net
until all of the hoops are upright.

4. Close the end of the net with a piece of line.

5. Attach an anchor to the end of the net to keep it submerged and attach a buoy to the anchor to mark the
location of the end of the net.

6. Extend each wing to a 45 to 90 degree angle to the leader line.

7. If substrate allows secure anchors by attaching to a stake driven into the sediment. If substrate is too
rocky for a stake, anchor the lower ends of both wings with anchors and attach buoys to the upper ends
of the wings. Adjust the buoy lines so that the buoys are floating and the lines are relatively taut.

8. Allow the net to soak (i.e., fish) for the prescribed sampling period (e.g., 24 to 48 hours).

4.7.3 Sample Collection

1. Arrive at the net site and detach wings from stakes or weights.

2. Wade to the deep end of the net. With one person on each side of the hoop closest to shore and a third
person holding up anchor at the back, slowly move net towards shore.

3. Once on shore, starting at the mouth of the net, shake the captured into the closed end of the net.
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4. Once all captured fish are in the end of the net, remove the piece of line from the end of the net and empty
fish into the collection buckets.

5. If sampling will continue at the collection site, reset the trap net according to steps 3 through 8 above for
setting a trap net.

6. Process fish above according to procedures in 4.1 (above). If fish are being retained for tissue assessment,
record water quality (temperature, pH, dissolved oxygen, conductivity) at the near surface location where
the net was placed. Fish not required for other analyses will be released.

4.8 Juvenile Northern Pike Sampling

Sampling for juvenile Northern Pike in the WBB/HB Outboard Area will focus occur during July and August, when
young of year Northern Pike are most likely to be captured. Monitoring will include visual inspection and minnow
traps, in order to minimize disturbance of establishing vegetation. A minnow trap is used as a passive sampling
device to capture juvenile fish as well as the adult individuals of small fish species. Fish are captured when they
swim into the trap through a funnel-shaped opening that makes escape difficult. Minnow traps are available in
a variety of shapes and sizes, such as cylindrical, umbrella, or folding/accordion style. The trap is generally set
in shallow nearshore areas. The trap can be deployed with bait inside (bread) to attract fish or without bait. Fish
may be attracted to the trap by other fish that are already captured in it.

4.8.1 Station Selection

1. Proceed to the appropriate station or area within the WBB/HB Outboard and record in field log. Record
type/style of minnow trap being used.

4.8.2 Setting and Retrieving Nets

1. Assemble the net. If bait will be used, the trap can be baited at this time.

2. Wade into the water and lower the minnow trap into the water. Tie a long piece of rope onto the trap, and
attach securely to a stake driven into the ground, or, if present, to a habitat structure such as a downed
tree limb.

Allow the trap to soak for the prescribed sampling period (e.g., 24-48 hours).

After 24-48 hours, retrieve the net by wading into the water. Bring trap to shore to process fish.

Open the trap, and transfer the captured fish to the collection buckets.

Process fish according to procedures in 4.1. (above).

ook w

SECTION 5.0 SAMPLING PERSONNEL

The Project Manager is responsible for assigning appropriate field personnel to be responsible for the various
site activities. The Project Manager is also responsible for assuring that this and any other appropriate
procedures are followed by field personnel. Field personnel assigned to the various site activities are responsible
for completing their tasks according to this and other appropriate procedures. Field personnel are responsible
for reporting deviations from the procedure or nonconformance to the Project Manager. Only qualified field
personnel shall be allowed to perform this procedure. Qualifications will be based on previous experience and
health and safety training.
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SECTION 6.0 FISH SAMPLE PROCESSING PRIOR TO
LABORATORY RECEIPT

6.1 Equipment List

Measuring board (1 meter in length)
Balance for weighing samples (35 pound capacity)
Small and large baskets for weighing fish
Scale envelopes

Knife

Forceps

Cut proof gloves

Safety glasses

Sample vials

Paper towels

Foil

Sample labels

Resealable plastic bags

Wet ice

Coolers

Cellular phone

Digital camera

Field notebook

6.2 Fish Sample Processing Procedure

1.

For each individual, record the species, total length and weight in the field log. For Pumpkinseed, remove
several scales from behind the pectoral fin of the fish and place at least 10 scales in a labeled scale
envelope. Adult sport fish and large prey fish will be collected as individual samples; while small prey fish
will include a composite of 10 to 15 individuals of the same species, or enough individuals to achieve the
necessary sample mass (grouping fish by size so that the smallest individual is no less than 75% of the
lengths of the largest individual).

For Smallmouth Bass, Walleye, and Common Carp, remove the otoliths from the head and clean to remove
any remaining tissue (see Secor et al. 1991 for cleaning procedures), and place into a small vial. Label the
vial with species, fish tag number, and date.

Wrap fish in clean foil (shiny side out) and attach an identification label that includes the fish tag number,
date, sample type, and location sampled.

Place the entire sample into a resealable plastic bag, place a secondary label on the bag, and place in a
cooler on wet ice.

Prior to shipping the samples, print the chain of custody form and include with the shipment. Print the field
collection log and retain a hard copy of the log.
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6.3 Sample Transport to Laboratory

If shipping to the laboratory the same day as collection, ship immediately on wet ice. If not being shipped to the
laboratory the day of collection, store fish at a temperature below O degrees Celsius. Once ready to ship to the
analytical laboratory, immediately place on wet ice. Provide Chain of Custody and Analysis Request documents
with the fish shipment.

6.4 Tissue Preparation at the Laboratory

Fillets will be prepared at the laboratory for adult Smallmouth Bass, Walleye, Pumpkinseed and Common Carp
samples. The adult fish fillets will be prepared in accordance with the NYSDEC filleting procedure (NYSDEC
2014). Small prey fish (as whole body composites) and large prey fish (as whole body individuals) will be
processed following analytical laboratory protocols.

SECTION 7.0 METHODS FOR AGE DETERMINATION USING
OTOLITHS AND SCALES

Otoliths are aged by using a low-speed, Buehler Isomet saw to cut a 0.3-mm thin section through the focus and
perpendicular to the sulcus of a sagittal otolith from each fish or through the spine’s articulating process
perpendicular to the long axis of the spine. The thin section is then mounted on a microscope slide with epoxy
and polished with sanding disks ranging from 320-1200 grit. For scales, several scales from a single fish are
pressed onto acetate for viewing under a compound microscope. Mounted sections of pressed scales are viewed
under a compound microscope at 40 to 100x. Annuli are counted from the focus to edge of the section.

Each scale or mounted otolith cross-section is aged by two people independently. If the two readers do not agree
on the age of a particular fish, the sample is read a third time by both readers together to resolve the discrepancy
in age interpretation and arrive at a consensus of the age.

The age of a fish is recorded as the number of distinct annuli observed on the scale or mounted cross-section of
the otolith or spine. If the last annuls is observed at the edge of the section and no growth is visible beyond the
annulus, the age is recorded as the number of annuli counted. If some growth is observed beyond the last
annulus (i.e., between the last annulus and the edge of the section), the age is recorded as the number of annuli
counted followed by a plus (+) symbol to indicate that growth had occurred since the last annulus had formed

SECTION 8.0 REFERENCES

New York State Department of Environmental Conservation. 1989. Guidelines for the Collection, Analysis, and
Interpretation of Fisheries Data by Units of the NYSDEC Division of Fish and Wildlife.

Secor, D.H., J.M. Dean, and E.H. Laban. 1991. Otolith Removal and Preparation for Microstructural Examination:
A User’s Manual. Electrical Power Research Institute and the Belle W. Baruch Institute for Marine Biology
and Coastal Research.
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SECTION 9.0 REVISIONS/REVIEWS

Doc Number: Rev No.: 1 Date: August 4, 2023

Reviewer: Parsons

What was changed: Section 6.2, Fish Sample Processing Procedure
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S-3 MONITORED NATURAL RECOVERY SMU-8
SEDIMENT CORE COLLECTION AND
PROCESSING

SECTION 1.0 SCOPE

Based on assessing numerous types of sediment cores for SMU 8-related sampling work, a particular gravity
corer was selected and used beginning in 2009 to collect sediment samples from the upper few inches of SMU 8
sediment for microbead placement analyses. The selected gravity corer is manufactured by Eijkelkamp, The
Netherlands, and was pre-tested extensively in SMU 8 during 2009 before being used effectively in Onondaga
Lake during 2010-2012 and 2014-2015. The gravity corer consists of a frame with strengthening ribs, falling
weight, and sampler. This corer was selected due to its ability to collect samples while not disturbing the surface
sediment.

Sediment samples approximately 2 to 4 inches in diameter that are relatively undisturbed are collected with the
gravity corer. Weights can be placed over the gravity corer as needed to improve penetration into the sediment.
Using a hoisting unit on board of a boat, the sampler can be lowered in free fall. By its own weight and velocity,
the apparatus penetrates the submerged sediment. The depth of penetration is in part determined by the
composition of the submerged sediment. Two different cores may need to be collected from each location to
provide sufficient quantity of sample for the specified laboratory analyses.

These procedures are to be followed; any substantive modifications to the procedures shall be approved by the
Field Team Leader.

SECTION 2.0 HEALTH AND SAFETY CONSIDERATIONS

A safety briefing will be held at the beginning of each day and as new activities are conducted. The designated
safety officer shall be responsible for ensuring the safety of personnel and will be contacted immediately in the
event of an emergency. The standard safety considerations for near-water and lake sampling include: caution
deploying and retrieving heavy equipment; stepping in the sight of lines or cables; slips, trips, falls; and the proper
use of PFDs and PPE. Do not overload any vessel and load vessels evenly so they are not prone to capsizing.
Suitable gloves are to be used while handling the corer to minimize any potential cuts or scrapes. These safety
considerations apply to the vessel and sampling crews whenever working on the water.

SECTION 3.0 SEDIMENT SAMPLING EQUIPMENT

3.1 Gravity Core Apparatus

= Core tube (3-5/8-inch diameter) and caps
= Rubber ‘Fernco’ coupling (attaches core tube to core apparatus)
= Hose clamps (secures rubber coupling)
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Weight carabineer (secures gravity core apparatus and rope)
Rope (approximately 50 ft. long)

4 lengths of chain (20-30 links each)

8 threaded chain links

Round flange weights

Tools

Measuring tape

Hacksaw (for cutting lengths of core tube)
Reciprocating saw (for sample cross sectioning)
Crescent wrench (for threaded chain links)

Nut driver or flathead screwdriver (for hose clamps)
Large putty knife

Heat gun

Dry wall tapping knife

Additional Items

Duct tape (sample labels) and permanent marker
bgal/2gal buckets with lids

Digital camera

Permanent marker

Gloves

Coolers

Cradle (for holding cores during cross-sectioning)
Pedestal (for core extrusion)

PVC plug

Pre-cut tube measured to the appropriate sample thickness (for core sub-sectioning)
Paper towels

SECTION 4.0 SEDIMENT SAMPLING PROCEDURE

4.1

Sample Collection

1.
2.
3.

Check corer condition prior to each use.

Measure water depth.

Securely attach the corer to a winch with cable or line of sufficient strength to accommodate the weight
of the sampler, any additional weights, and sediment to be sampled.

Slowly lower the corer using a winch and A-frame or boom arm through a moon pool or over the side of
the vessel. Maintain tension on the corer to keep it vertical.

After the corer contacts the sediments on the bottom, relax the tension as needed to allow the corer to
penetrate into the sediment.

Place tension on the cable/line and slowly retrieve the corer and sediment sample.
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11.
12.
13.

14.
15.

16.
17.

18.
19.

When corer and sediment sample reach the surface, place a cap on the bottom of the core prior to
removing the core from the water, or as it is breaking the surface of the water (as is possible depending
on height of deck from water’s surface) to avoid losing any sample. Once safely on deck, secure the cap
with duct tape.

Discard the sample if less than 9 inches of sediment are collected or if there is any sign of sample washout.
Set the corer into a bracket on the boat deck to hold the corer in a stable vertical position.

. Record observations about the suitability of the core including penetration depth, sample depth, presence

of any debris, bubbles, coloring, or evidence of agitation due to sample collection. Also, record any
evidence that the surface sediment is undisturbed and intact (e.g., any different color or texture and
corresponding depth). If the sample is being collected near capped areas, examine for evidence of cap
material (i.e., presence of sand/gravel). If cap material is noted, the sample would be rejected and
resampled. If the core is collected within a microbead plot, note any visual band of microbeads or spread
down the edges, measure any definite band or layer. Take two to three digital photographs of the core.
Unthread the core from the corer apparatus.

Set the corer into a bracket on the boat deck to hold the corer in a stable vertical position.

Drain excess water off the top of the core without disturbing the surface of the sediment. Cap the top of
each tube while minimizing head space.

Wipe the outside of each tube.

While maintaining tubes in a vertical position, record any visual variations in sediment characteristics with
depth.

Seal the top end with cap.

Using a permanent marker, label the outside of each core tube with the sample identification (ID) and core
orientation with an up arrow. Also label the top cap with the sample ID.

Maintain core in a vertical position while transporting to a processing facility on shore.

Decontaminate the corer as needed and discard any excess sample as hon-hazardous waste.

5.0 SMU 8 SEDIMENT SAMPLE PROCESSING

This procedure describes how sediment samples will be segmented from each collected sediment core. Samples
for chemical analysis to further assess natural recovery in SMU 8 are to be discrete depth sections with no
transferring of sediment between subsections. This segmenting is essential to obtain accurate depth profiles
and it was tested and used successfully during multiple sampling events. Additionally, visual observations of
frozen cores have been tested and used successfully to document the presence of microbead markers at various

SMU

8 locations. Contact between sampler gloves and sample must be avoided. During transport, every effort

should be made to ensure that each core is not disturbed. Place the core vertically into a cooler for transport.
For each sample location, the procedure for processing the tubes of sediment is as follows:

51

Procedure for transporting and slicing frozen cores (visual observations)

1.
2.

Place the core in a freezer so it can be cut without disturbing the sediment cross section.

Once the core has been completely frozen (generally after 24 hours), lay flat into a cradle to prevent the
cores from moving. The cores should be frozen to a point where it is difficult to scrape excess ice off the
surface of the exposed cross-section following cutting.

. Using a reciprocating saw, cut the core lengthwise into two cross sections.
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4. A heat source may be applied sparingly to melt the ice slightly along the cut surface to allow excess ice to
be scraped from the cores using a standard dry wall tapping knife. Following heating and additional
scraping, the exposed cross-surfaces of the frozen cores can be visually inspected for varves/layers
(annually laminated sediments).

5. The presence and thickness of light brown sediments at the top of the core should be noted and
documented (to assess the minimum depth of mixing).

6. Document the starting depth and thicknesses of varves/layers.

If core is collected from a microbead plot, document the depth and thickness of microbeads, if present.

8. The depth of any burrowing benthic organisms should be noted, if present.

™~

5.2 Preparation of sediment cores for sub-sampling

Cores should be stored in a cooler (not frozen) until processing for analytical analysis. Prior to subsampling
the collected sediment cores, it is necessary to remove the overlying water (as described in the next section,
“Sub-sampling: Sample processing”). Additionally, each sediment core is to be photographed and described, with
particular detail being paid to the following:

= Evidence of microbeads (if the core is from a microbead plot), including details of whether present as a
band or as a smear on the core tube, and depth microbeads are observed.

= Evidence of disturbance to sediment core, particularly due to gas escaping from the sediment during or
after collection.

= Physical features, such as presence of varves and light brown sediments in top layers, as practicable.

After the core is photographed and described, record total sediment depth (or top of sediment position) within
each tube. Note any settling which may have occurred between the top of sediment in the core tube recorded
on the boat and the top of sediment in the core tube recorded prior to beginning sample extrusion.

5.3 Sub-sampling: Sample processing

1. Carefully and slowly siphon any overlying water from each core using a clean, plastic syringe (or
equivalent). Note that the siphoning speed can be adjusted by raising or lowering the discharge hose with
the slowest speeds experienced when the discharge is just below the water level inside the core tube. Do
not elevate the discharge hose above the level of water in the core tube because this may cause the
siphon to reverse direction and cause a jet of water to be directed onto the sediment surface. Slight
disturbance of the sediment at or near the outside rim of each core is acceptable when siphoning water;
however it is essential that the surface sediment in the center of the core remains undisturbed.

2. Remove the bottom cap of the core and insert a PVC plug into the base of the tube to allow the tube and
its contents to be placed on a pedestal. Slowly push down the tube on the pedestal forcing the sediment
to be pushed up to extract the necessary intervals.

3. While on the pedestal, use a pre-cut piece of tube measured to the appropriate sample thickness (i.e.,
4 cm for the O to 4 cm and 6 cm for the 4 to 10 cm depth interval). Place the pre-cut tube on top of the
core tube, and then pull down to extract the sediment into the pre-cut piece. Next, insert a putty knife at
the bottom of the pre-cut piece. After inserting the putty knife, the pre-cut piece should be easily removed
with little or no loss of sediment. This method of extraction ensures that the proper sample interval is
collected and analyzed.
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4. For volatile analysis if needed: place a small amount of sediment from each of the intervals into the
appropriate jar (40 mL vial or other appropriate container) with as little headspace as possible. Be cautious
not to collect any sediment that was touching the sides of the sample core tube.

5. Place the remaining sample and putty knife into a clean aluminum pan.

6. Remove the center portion of the sample by inserting a clean, small-diameter plastic tube into the
sediment. Remove the outer pre-cut tube and wipe clean from the inner portion of the tube the sediment
on the perimeter.

7. Transfer the sediment sample to a clean aluminum pan to homogenize the sediment within a particular
sampling interval from a single sampling location. Designate one pan for each vertical interval.

8. Homogenize the sediment using plastic dedicated/disposable spoons or nitrile-gloved hands.

9. Place individual subsamples into appropriate jars provided by the laboratory conducting the chemical
analyses and label each jar and chain-of-custody. Decontaminate instruments as necessary between
samples.

10. Send the jarred samples to the laboratory that day or refrigerate and send to the lab as soon as practical.

11. Waste sediment will be accumulated in containers that will be used to ship the waste to a disposal facility.
As a result, these containers must meet both Department of Transportation (DOT) and United States
Environmental Protection Agency (USEPA) requirements. Waste containers to be used will be authorized
by DOT and meet United Nations (UN) performance-oriented packaging standards for the waste that will
be shipped. Only personnel with the required DOT training and who are certified by their employer may
select containers for accumulation and shipping of waste from the Honeywell Syracuse sites. Waste
storage, transport and disposal efforts will be managed in accordance with USEPA and NYSDEC
requirements. Waste containers will be in good condition and stored and labeled properly.

SECTION 6.0 PERSONNEL

The Project Manager is responsible for assigning appropriate field personnel to be responsible for the various
site activities. The Project Manager is also responsible for assuring that this and any other appropriate
procedures are followed by field personnel. Field personnel assigned to the various site activities are responsible
for completing their tasks according to this and other appropriate procedures. Field personnel are responsible
for reporting deviations from the procedure or nonconformance to the Project Manager. Only qualified field
personnel shall be allowed to perform this procedure. Qualifications will be based on previous experience and
health and safety training.

SECTION 7.0 REVISIONS/REVIEWS

Doc Number: Rev No.: O Date: August 4, 2021
Reviewer: Parsons

What was changed: N/A
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S-4 BENTHIC MACROINVERTEBRATE
COLLECTION AND PROCESSING FOR TISSUE
OR COMMUNITY ANALYSIS

SECTION 1.0 PURPOSE AND SCOPE

The purpose of this document is to define the SOP for benthic macroinvertebrate collection in Onondaga Lake.
Benthic invertebrate sampling will be conducted to collect organisms for assessing community composition.
Community composition will be assessed using two methods; ponar and multiplates. Sampling with ponars will
be conducted in accordance with 2018 NYSDEC standard procedures (Duffy and Garry 2018). Multiplate
sampler design will be consistent with NYSDEC; multiplates will be deployed in a modified fashion that is
consistent with recent work conducted by NYSDEC detailed in the above referenced SOP, and others across New
York State. This SOP describes the necessary equipment, field procedures, materials, and documentation
procedures necessary to conduct the benthic macroinvertebrate sampling. The scope of work including
guantities and locations is defined in the Work Plan.

SECTION 2.0 EQUIPMENT LIST

2.1 Sampling with a ponar

= Petite ponar with rope

= US Standard No. 30 mesh (600 um opening) Nalgene sieve
= Benthic sieve bucket (500 ym mesh)

= 5 gal buckets

=  Wash bottle and garden sprayer

= Water quality meter

= Sampling vessel

= Personal flotation device (PFD) to be worn by each person on water and on land within 6 ft. of the lakeshore
= Sample containers (as provided by laboratory)
= Rose bengal dye (as needed)

= Sample labels

= Digital global positioning system (DGPS)

= Resealable plastic bags

= Sample containers

= Tray (for sorting)

= 95 percent ethyl alcohol

= Forceps

= Petri dish

= Nitrile gloves

= Spatula

= Vials
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= Alcohol proof marker

= Deionized water

= Wide width tape

= Balance for weighing samples
= Cellular phone

= Digital camera

= Field notebook

2.2 Sampling with multiplates

= Multiplates (shown below in 4.0, in accordance with NYSDEC 2018) 1 ft x 1 ft concrete block (one per
location)

= 12 gage electrical wire (or similar thickness plastic coated wiring)

= |abeled buoys (or 2-liter bottles filled with Styrofoam chips)

= 3-inch wide paint scraper

= US Standard No. 30 mesh (600 um opening) Nalgene sieve

= Benthic sieve bucket

= 95 percent ethyl alcohol

Photo: NYSDEC 2018
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SECTION 3.0 PROCEDURES (PONAR)

3.1 Sample Collection

1.

2.

Upon arrival at a sampling station, position the boat at desired water depth. Record water depth and
location coordinates.

Collect and record water quality data at one meter intervals through the water column, and within 0.5 ft. of
the bottom (pH, DO, temperature, conductivity) in the field notebook.

If collecting for analytical (mercury) analysis, decon the ponar sampler prior to collection of the first sample
in accordance with previously-implemented decontamination procedures outlined in S-1.

Tie one end of a rope to the ponar and the other to the boat. Before lowering the ponar into the water, with
the line taut, remove the safety pin and replace with the pinch pin. As long as the line is taut the pinch pin
will stay in place. The petite ponar is now set, and will be lowered into the water, and allowed to free-fall for
the last 0.5 m [1.6 ft.] to the bottom with a slack line. The impact with the bottom activates the closing
mechanism, and the dredge is then slowly brought to the surface.

Retrieve the ponar sampler. Once at the surface, place the petite ponar over a 500 um mesh sieve pail,
check the surface of the sample prior to opening the jaws allowing the contents to drop into the pail. Gently
wash the sample with lake water to remove small particles (clays and silts). Transfer the contents remaining
in the sieve to a labeled bucket for transfer to the tissue processing team. As practical, record
abundances/taxonomic identification. If collecting more than one ponar at the same sample location, be
sure to sample from different points on the boat so as not to sample the exact same location twice.
Repeat procedure to obtain the necessary replicates (for community analysis®) or sample mass (for tissue
analysis). If samples are being collected for analytical (tissue) analysis, follow the procedure outline below
under Tissue Sample Processing. If samples are being collected for community composition, proceed to the
steps below for Community Composition Collection.

3.2 Tissue Sample Processing (if conducted; not planned under current scope)

1.

4.

The processing team will pick through each sample and remove macroinvertebrates. Transfer a portion of
the sample to a labeled clean tray for picking. Once all macroinvertebrates have been picked, weigh to
evaluate is adequate sample mass has been obtained or if additional mass needs to be collected.

Place each taxon in a labeled decontaminated Petri dish for enumeration and continue picking until enough
biomass is obtained.

After enumeration by taxon, place the invertebrates in a resealable plastic bag. If there are sufficient
quantities, taxon will be analyzed separately. Place the bag in a jar (if required by the laboratory) and place
in a cooler on sufficient quantities of wet ice to fill the cooler for shipment or into a freezer if not shipping
immediately.

Repeat the procedure as necessary for additional samples/locations as dictated by the work plan.

1 Two replicates will be processed and sent to a laboratory for identification, while one additional replicate will be collected
and stored as archive samples for future use, if necessary.
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3.3 Community Composition Collection

1.

Place the contents of the sample into a U.S. Standard No. 30 mesh (600 um) sieve inside a washtub
overhanging on the side of the boat. Gently wash the sample with lake water using a small impeller pump
to remove small particles (clays and silts). Transfer the contents remaining in the sieve to a labeled wide
mouth plastic sample jar (size can vary depending on the amount of material). Jars should not be filled
more than half way. Multiple jars should be used as necessary and labeled appropriately (i.e., Jar 1 of 3, 2
of 3). Add 95 percent ethyl alcohol to the shoulder of the jar to preserve. If requested by the identifying
laboratory, add rose Bengal dye (wear Nitrile gloves during this operation). Cap tightly and gently invert the
sample several times to distribute the solution. Double check the label(s) to make sure that all the required
information is recorded. Tape around the lid of the jar.

Repeat the procedures at the necessary locations. When sampling is completed, prepare a Chain of Custody
for the samples and turn over to the identifying laboratory.

Sorting and identification procedures will be carried out by a specialized laboratory in accordance with
NYSDEC procedures as detailed in Duffy et. al. 2018.

SECTION 4.0 PROCEDURES (MULTIPLATE)

4.1 Deployment

1

. Arrive at location. Record water depth and location coordinates.
2.

Collect and record water quality data at one meter intervals through the water column, and within 0.5 ft. of
the bottom (pH, DO, temperature, conductivity) in the field notebook.

Attach multiplate structures to patio either end of patio block (2 multiplate units per patio block). Connect
tops of multiplates with piece of wire. Attach spool of wire to center of connecting wire (to serve as line from
unit to buoy).

. Lower unit slowly through the water column until unit is resting on the lake bottom. Ensure that unit is

resting on a flat area (as practical) and not on a significant slope/slant.
Allowing for some extra slack in the line, clip wire and attach labeled buoy to line. Leave in water for five (5)
weeks to allow for colonization.

4.2 Collection

1.

2.

Carefully raise sampler to surface of water. Remove units from patio block and place in bucket of water.
Disassemble sampler using pliers and/or screwdrivers as needed.

Scrape all organisms and accumulated material from the plates using a 3-inch wide paint scraper into the
water in the bucket. The resultant slurry is poured into a U.S. no. 30 standard sieve, the residue rinsed with
lake water, and placed in a 4 -ounce glass jar. Jars should not be filled more than half way. Multiple jars
should be used as necessary and labeled appropriately (i.e., Jar 1 of 3, 2 of 3). Add 95 percent ethyl alcohol
to the shoulder of the jar to preserve. If requested by the identifying laboratory, add rose Bengal dye (wear
Nitrile gloves during this operation).

Repeat procedure with second multiplate unit, to be archived for later use as necessary.

Repeat procedure as necessary for all locations being sampled with multiplates. When sampling is
completed, prepare Chain of Custody for the samples and turn over to the identifying laboratory.
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5. Sorting and identification will be carried out by a specialized laboratory in accordance with the procedures

detailed in Duffy et. al. 2018.

SECTION 5.0 PERSONNEL

Field personnel assigned to the various site activities are responsible for completing their tasks according to this
and other appropriate procedures. Field personnel are responsible for reporting deviations from the procedure
or nonconformance to the Field Sampling Manager. Only qualified field personnel shall be allowed to perform
this procedure. Qualifications will be based on previous experience and health and safety training. An aquatic

biologist with invertebrate experience will oversee these activities.

SECTION 6.0 REFERENCES

Duffy, B. And Garry, R.A. 2018. Standard Operating Procedure: Biological Monitoring of Surface Waters in New

York State. NYSDEC, Division of Water. March 2019.

SECTION 7.0 REVISIONS/REVIEWS

Doc Number: Rev No.: O Date: August 4, 2021

Reviewer: Parsons

What was changed: N/A
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S-5 ONONDAGA LAKE MACROPHYTE SURVEY

SECTION 1.0 PURPOSE AND SCOPE

The purpose of this document is to define the SOP for aquatic macrophyte sampling in Onondaga Lake. This SOP
describes the necessary equipment, field procedures, materials, and documentation procedures necessary to
conduct the macrophyte sampling. A crew of three people are needed for the surveys: a boat driver, a record
keeper, and an observer who identifies the macrophyte species. These procedures are to be followed, and any
substantive modifications to the procedures shall be approved by the Field Sampling Manager.

SECTION 2.0 HEALTH AND SAFETY CONSIDERATIONS

A safety briefing will be held at the beginning of each day and as new activities are conducted. The designated
safety officer shall be responsible for ensuring the safety of personnel and will be contacted immediately in the
event of an emergency. The standard safety considerations for near-water and marine sampling include: caution
deploying and retrieving heavy equipment; stepping in the sight of lines or cables; slips, trips, and falls; and the
proper use of PFDs and PPE. Do not overload any vessel and load vessels evenly so they are not prone to
capsizing. These safety considerations apply to the vessel and sampling crews whenever working on the water.

SECTION 3.0 EQUIPMENT LIST

= Macrophyte rake

= B5-gal bucket

= Sampling vessel

= PFDs

= GPS system

= 100 m tape measure with weight tied to the end (for measuring water depth)
= Digital camera

= Depth finder

= Secchi disk

= Maps of remediation areas

= Field notebook

= Boat anchor with 10 m of line

SECTION 4.0 PROCEDURES

4.1 Quantitative Macrophyte Survey Methods

1. Upload coordinates for the point transects, as dictated by the work plan into the GPS system.
2. Position the boat on the first point to be sampled using the GPS.
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3. When on point, the observer will identify macrophyte species collected on a rake tossed to the bottom. The
record keeper will record the species present in the log book. The observer will measure the water depth
using a tape measure with a weight at the end.

4. Repeat steps 2 and 3 for each point.

4.2 Qualitative Macrophyte Survey Methods

1. On a mostly sunny day with low wind speeds, proceed to the starting point for the respective remediation
area..

2. Slowly drive transects perpendicular to shore between the 20-ft. water depth interval and shore. Spacing
between transects and total depth the survey is conducted out to will be dictated by water clarity with the
intent that any plants present between transects in the area will be visible. If the field crew deems that
water clarity may be impeding the visibility of plants at a certain depth, a secchi disk will be used to assess
the water clarity. Based on this assessment, observations may be limited to less than 20 feet in depth. If
limited to water depths that do not permit perpendicular transects (i.e., if visibility is less than 3 meters),
transects will be driven parallel with the shoreline at 1 meter intervals.

3. Document on the appropriate map for the transect the extent of macrophyte beds observed in the transect
(approximate size/extent of the bed, water depth, density of plants). If possible, document dominant
species of the bed. Photographs of the beds should be taken as practical.

SECTION 4.0 PERSONNEL

The Field Sampling Manager is responsible for assigning appropriate field personnel to be responsible for the
various site activities. The Field Sampling Manager is also responsible for assuring that this and any other
appropriate procedures are followed by field personnel. Field personnel assigned to the various site activities
are responsible for completing their tasks per this and other appropriate procedures. Field personnel are
responsible for reporting deviations from the procedure or nonconformance to the Field Sampling Manager. Only
qualified field personnel shall be allowed to perform this procedure. Qualifications will be based on previous
experience and health and safety training.

SECTION 5.0 REVISIONS/REVIEWS

Doc Number: Rev No.: O Date: August 4, 2021

Reviewer: Parsons

What was changed: N/A
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S-6 GEDDES BROOK, NINEMILE CREEK,
LCP OU-1, AND ONONDAGA LAKE WETLAND
MONITORING

SECTION 1.0 SCOPE

This SOP describes the necessary equipment, field procedures, materials, and documentation procedures
necessary to conduct Wetland Monitoring tasks (quantitative and qualitative vegetation, large trees, wildlife, and
erosion monitoring). This SOP will be utilized at Geddes Brook, Ninemile Creek, LCP OU-1, as well as the following
areas of Onondaga Lake: Wastebed B/ Harbor Brook Outboard Area, Ninemile Creek Spits, and the In-lake
planted areas. The methods for monitoring of the Wastebeds 1-8 Connected Wetlands are addressed in the
Integrated IRM, Mitigation Wetlands, and Remediated Area Hydraulic Control System 100% Design Report
Wastebeds 1-8 (O'Brien and Gere Rev. Ed. 2013).

These procedures are to be followed; any substantive modifications to the procedures shall be approved by the
Field Team Leader.

SECTION 2.0 HEALTH AND SAFETY CONSIDERATIONS

A safety briefing will be held at the beginning of each field visit. The designated safety officer shall be responsible
for ensuring the safety of personnel and will be contacted immediately in the event of an emergency. The
standard safety considerations for near-water survey include: caution for slips, trips, falls, the proper use of
personal flotation devices (PFDs) when monitoring in water and personal protective equipment (PPE). AHAs
associated with each task will be reviewed and signed-off on prior to conducting any monitoring activities.

SECTION 3.0 GENERAL EQUIPMENT LIST

The following equipment list contains materials that may be needed to carry out any of the monitoring tasks
included in this SOP. Equipment needed for a specific monitoring task will be included in each specific monitoring
section.

= PFDs

= Waders

= Hard hat (as needed) and safety glasses

= Gloves

= Safety Glasses

= Digital camera

= Field notebook/iPad

= Photographs from pervious sampling events
= Species lists from previous years

= Cellular phone
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Measuring tape
6 ft. stakes
Pin flags

Throw rake
Jon Boat (for lake work)

GPS unit

SECTION 4.0 QUANTITATIVE VEGETATION MONITORING

This section describes procedures for quantitative vegetation monitoring in Geddes Brook, Ninemile Creek, LCP
OU-1, and Onondaga Lake.

4.1

Geddes Brook/Ninemile Creek / LCP OU-1

Sampling locations have been previously established and agreed upon by NYSDEC. A GPS unit may be used to
aid in locating plots in remote areas.

1.

B

- 0 © oo~
R

4.2

At each vegetation plot stake, use the measuring tape and flags to mark two circular plots - one of
100 sq. ft. and another of 400 sq. ft. The smaller plot is the area where herbaceous vegetation will be
identified, and the larger is where all woody vegetation is counted.

Before surveying the plot, photographs will be taken of the stake (with the plot number mark visible in the
photograph), and of the plot with the flags as visible as possible. Refer to the photographs of the same
plot from previous years to verify the orientation which the photographs should be taken.

Identify and record vegetation cover type within the plot.

If plot is located in water, record estimated water depth within the plot.

Identify and record each plant species within the 100-sq. ft. plot, photograph and visually estimate its
relative cover within that plot (photographs of each plant species will be taken at different zoom intervals
to obtain enough detail to verify the identity of the species after the sampling has been completed, if
needed).

Once all species have been identified record the estimated overall aerial cover of vegetation within the
plot.

When the 100-sq. ft. circle has been finished move on to the 400-sq. ft. plot.

Identify, count, and record all woody species in the 400-sq. ft. plot.

Record if woody species are alive or dead.

. General site conditions and observations (i.e., wildlife, erosion, etc.) should also be recorded.
. Once field data is collected, identify the wetland indicator statuses for each species by utilizing

https://plants.usda.gov/java/.

Onondaga Lake

Sampling locations have been previously established and agreed upon by NYSDEC. Each sampling plot will be
located with a GPS unit at the time of sampling.
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4.2.1 Herbaceous Vegetation Monitoring (50 sq. ft.)

™~

. At each vegetation plot, use the measuring tape and flags to mark a 50-sq. ft. circle.
. Before surveying the plot, photographs will be taken of the plot with the flags as visible as possible. Refer

to the photographs of the same plot from previous years to verify the orientation which the photographs
should be taken.

. ldentify and record vegetation cover type within the plot.
. If the plot is located in water, record estimated water depth within the plot.
. Identify and record each plant species within the 50 sq. ft. plot, photograph and visually estimate its relative

cover within plot (photographs of each plant species will be taken at different zoom intervals to obtain
enough detail to verify the identity of the species after the sampling has been completed, if needed).

Once all species have been identified record the estimated overall aerial cover of vegetation within the plot.
General site conditions and observations (i.e., wildlife, erosion, etc.) should also be recorded.

Note: A throw rake may be used at plots located in deep water (i.e., Deep Floating Aquatic Zone of 4A) and
where vegetation is not visible. The rake will be thrown into the plot boundary a minimum of two throws per
plot. More throws may be utilized at the discretion of the field team. Density of the vegetation retrieved by
the rake will be determined using a O to 3 scale. Zero indicates no vegetation was observed and three
indicates that the rake was full of vegetation.

Once field data is collected, identify the wetland indicator statuses for each species by utilizing
https://plants.usda.gov/java/

4.2.2 Woody Vegetation Monitoring (200 sq. ft.)

Plots located in zones zone 6A3 (Restoration Area - A) and zones 8A, 9B1, 9B2 and 30 ft. Planting zone on
berms (Outboard and Harbor Brook) will be evaluated for woody species within a 200-sq. ft. circular plot in
addition to the 50-sq. ft. herbaceous monitoring plot.

1.
2.

At each plot, use the measuring tape and flags to mark a 200-sq. ft. circle.

Take photographs of plot and of the plot with the flags as visible as possible (refer to the photographs of
the same plot from previous years to verify the orientation which the photographs should be taken).
Record the number of each woody plant species within the 200-sq. ft. circle.

Once a species is identified, take several photographs at different zoom intervals to obtain enough detail
to verify the identity of the species after the sampling has been completed.

Record if woody is dead or alive.

General site conditions and observations (i.e., wildlife, erosion, etc.) should also be recorded.

Note: If woody species are identified in plots outside of the designated zones outlined above, those plots
are to follow the same procedures as above.

SECTION 5.0 QUALITATIVE RECONNAISSANCE SURVEYS

Two qualitative reconnaissance surveys will be conducted per year in Geddes Brook, Ninemile Creek, and LCP
OU-1 and a minimum of two surveys will be conducted in Onondaga Lake. These surveys include observations
of overall vegetation establishment, erosion, and wildlife usage.
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5.1 Surveying

. Each site is walked in its entirety to the extent practical.

Wildlife usage will be assessed by recording evidence of reptiles, amphibians, birds and mammals within
the restoration area, and the vicinity through standard field observation methods (e.g., visual and audio
observation, tracks, scat, etc.). Refer to section H. for further details.

Identify and record all plant species that are encountered.

Record any invasive plant species encountered (mark approximant locations of site maps when possible).
Walk and inspect the banks of Ninemile Creek and the Geddes Brook channel looking for any signs of
erosion.

Take photographs and record on a site map approximant location of any issues/concerns, erosion, and/or
bare areas.

SECTION 6.0 LARGE TREE CONDITION SURVEYS

Large trees will be for surveyed for diameter at the breast height (DBH), estimated total height, and overall
condition.

6.1 Surveying

1.

o0k wN

Take at least four photos of each tree (the first will be of the numbered tag on the tree, second will be of
the entire tree, and the third and fourth photo will be of the leaves/bark of the tree).

Record the diameter at DBH. (Geddes Brook and Ninemile Creek only)

Record the estimated height (ft.). (Geddes Brook and Ninemile Creek only)

Record the overall condition of the tree.

Record any other additional comments (i.e., root sprouts, dead, and fruit).

Record (field notebook/iPad and/or with the digital camera) any general observations (erosion, wildlife,
plants, etc.).

Mark up on a site map approximate location of any issues/concerns, erosion, and/or bare areas.

SECTION 7.0 WILDLIFE MONITORING

Wildlife monitoring will take place during routine site visits (i.e., bi-weekly inspections, qualitative and
guantitative events, large tree surveys, analytical sampling). In addition to these times, specialized site visits will
be conducted during important seasonal wildlife activity peaks, such as during the spring mating season for
amphibians and/or during the fall for migratory birds.

1.

2Ll

Record in a field notebook/iPad and take photographs, when possible, of any sightings of wildlife
encountered during site visits.

Record number of individuals.

Record life stage.

Record location of observation.

Record any evidence of wildlife (i.e., scat, tracks, dens etc.).

Trail cameras may be used to document wildlife where appropriate.
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7. Use binoculars or spotting scope to identify wildlife from a distance to avoid scaring them.

Check under logs, rocks, or any other structures where wildlife may not be visible on the surface.

9. Some visits should be conducted at first or last light to provide the best chance to record the widest range
of species.

®

SECTION 8.0 WETLAND DELINEATIONS

A formal delineation will be completed in Year 5 of monitoring to quantify wetland acreage. Boundaries will be
delineated by a qualified wetland scientist using the state and federal criteria for delineating wetlands (NYSDEC
1995, Environmental Laboratory 1987, USACE 2012, USACE 2018, and USDA NRCS 2017). In addition to the
procedures outlined in the state and Federal criteria, the following site specific procedures will be followed:

1. Place surveyor ribbons along the wetland/waters boundaries based on observations of vegetation, soils,
and hydrologic conditions. Label each wetland flag with a letter identifier of the wetland and number
consecutively.

2. Collect plot data on vegetation, soils, and hydrology in plots located along the wetland boundaries. Record
plot data on wetland determination forms designed to follow requirements in USACE (2012).

3. Take representative photographs of each plot.

4. Record the coordinates of each numbered flag along the wetland boundary using a GPS unit with sub 2-
inch accuracy.

SECTION 9.0 SAMPLING PERSONNEL

The Project Manager is responsible for assigning appropriate field personnel to be responsible for the various
site activities. The Project Manager is also responsible for assuring that this and any other appropriate
procedures are followed by field personnel. Field personnel assigned to the various site activities are responsible
for completing their tasks according to this and other appropriate procedures. Field personnel are responsible
for reporting deviations from the procedure or nonconformance to the Project Manager. Only qualified field
personnel shall be allowed to perform this procedure. Qualifications will be based on previous experience and
health and safety training.

SECTION 10.0 REFERENCES

NYSDEC. 1995. Freshwater Wetlands Delineation Manual. New York State Department of Environmental
Conservation, Albany, NY. Environmental Laboratory, 1987. Corps of Engineers Wetlands Delineation
Manual. Technical Report Y-87-1, U.S. Army Engineers Waterways Experiment Station, Vicksburg, MS.

O’Brien & Gere, 2012. Integrated IRM, Mitigation Wetlands, and Remediation Area Hydraulic Control System
100% Design Report Wastebeds 1-8. Prepared for Honeywell, Morristown, NJ. October 2012. Revised,
January 2013.
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USACE. 2012. Regional Supplement to the Corps of Engineers Wetland Delineation Manual: Northcentral and
Northeast Region (Version 2.0), ed. J.S. Wakeley, R.W. Lichvar, C.V. Noble, and J.F. Berkowitz. ERDC/EL
TR-12-1. U.S. Army Engineer Research and Development Center, Vicksburg, MS.

USACE. 2018. National Wetland Plant List, version 3.4 http://wetland-plants.usace.army.mil/. U. S. Army Corps
of Engineers, Engineer Research and Development Center, Cold Regions Research and Engineering

Laboratory, Hanover, NH.

USDA NRCS. 2017. Field Indicators of Hydric Soils in the United States, Version 8.1. L. M. Vasilas, G.W. Hurt, and
J. F. Berkowitz (eds.). United States Department of Agriculture, Natural Resources Conservation Service,
in cooperation with the National Technical Committee for Hydric Soils.

SECTION 11.0 REVISIONS/REVIEWS

Doc Number: Rev No.: 1 Date: September 27, 2022

Reviewer: Parsons

What was changed: Updated General Equipment List (Section 3.0) to include GPS unit. Added Wetland
Delineation (Section 8.0) was added. References (Section 10.0) updated to include NYSDEC 1995, USACE 2012,

USACE 2018, and USDA NRCS 2017.
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UPSTATE FRESHWATER INSTITUTE FIELD QUALITY METHODS MANUAL
224 Midler Park Drive, Syracuse, NY 13206

SOP No. 303: Water Sample Collection with Kemmerers/Van Dorns

ko E

10.

11.
12.

13.

14.
15.

Test method: Water Sample Collection with Kemmerers and/or Van Dorns
Applicable matrix or matrices: Water.
Detection limit: NA.
Scope and application: Drinking, surface and saline waters.
Summary of test method:
Kemmerers and Van Dorns are both used to collect water chemistry samples from discrete
depths in lakes, reservoirs, or rivers of sufficient depth. Both devices are similar so they are both
included in this single SOP document. The primary difference between the two devices is
orientation. A Kemmerer has a vertical orientation and the Van Dorn has a horizontal
orientation. Operation of the two devices is essentially identical. The device is opened by
attaching the covers to a release mechanism. Then the device is lowered to the depth of interest
with an attached rope or cable. At the depth of interest, a weighted messenger is sent down rope
or cable to the release mechanism which triggers device closure. The device is then raised to the
surface and the sample collected.
Definitions: None.
Interferences:
Surface particulates, disturbed bottom.
Safety:
Always use proper boating safety techniques when sampling from boats (see the most current
New York State Boater’s Safety Guide). Standard field procedures involving moderate lifting
should be applied. Keep hands away from the device opening as it may close prematurely and
injury could result.
Equipment and supplies:
Collection bottles, appropriate clothing, latex (or nitrile) gloves, cooler, ice, chains of custody,
Kemmerer (1-6L) or Van Dorn (6L), filtering equipment (if applicable, field SOP 344).
Reagents and standards:
None. See collection of Winkler Dissolved Oxygen (field SOP 305),Reduced Species (field SOP
306), and/or Mercury Sampling (field SOP 336) if applicable.
Reference Solution: None.
Sample collection, preservation, shipment and storage:
All samples will be stored on ice after collection, kept out of direct sunlight, transported to UFI
laboratories in coolers, and be accompanied by the necessary documentation (chains of custody)
unless specifically noted.
Quality Control:
Verify bottle labels match sampling location, verify chains of custody are correct, do not allow
contact with sediment. Avoid skin contact with water sample during collection. Rinse bottles
prior three times to filling, record all information, complete chains of custody, store on ice in a
cooler (4°C). Device cleaned before each use with 5% HCI metals grade wash acid.
Calibration and standardization: NA.
Procedure:
I.  Kemmerers and Van Dorns
i. attach the covers to the release mechanism via the cover cables or pull on covers
until “locked” in place
ii. rinse the device with water from the surface three times and ensure the sampling
port is closed prior to sample collection
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UPSTATE FRESHWATER INSTITUTE FIELD QUALITY METHODS MANUAL
224 Midler Park Drive, Syracuse, NY 13206

iii. lower the device to the depth of interest using the depth increments on the line,
verify depth with the boat’s depth finder
iv. when at the depth of interest, send the messenger down the line to the release
mechanism which triggers device closure [Note: you will feel the line jerk when
the device closes]
V. raise to the surface
vi. secure the tubing to the sampling port on the device.
1. For general sample collection
a. Vverify bottle label matches sampling location (date, station, depth,
etc.)
b. rinse bottles and caps three times
c. fill bottles
2. For sample collection that includes mercury analyses, follow field SOP
336
3. For sample collection without introducing outside air, such as the Winkler
Dissolved Oxygen and Reduced Species, follow field SOPs 305 and 306
respectively
ii. place samples in a cooler with ice (4°C), keep out of direct sunlight
iii. record information on chains of custody
[l.  Field Filtering
i. if field filtering is required as specified on the chain of custody, see field SOP 344
1. Churning
i. if the sample requires churning, see field SOP 342
16. Calculations: NA.
17. Method performance: This is an accepted UFI procedure.
18. Pollution prevention: NA.
19. Data assessment and acceptance criteria for quality control measures: NA.
20. Corrective actions for out-of-control or unacceptable data: NA.
21. Contingencies for handling out of control or unacceptable data: NA.
22. Waste management: This procedure generates no hazardous waste.
23. References:
o field SOPs 305, 306, 336, 342, 344
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SOP No. 304: Water Sample Collection with a Submersible Pump

ko E

o

10.

11.
12.

13.

14.
15.

Test method: Water Sample Collection with a Submersible Pump

Applicable matrix or matrices: Water.

Detection limit: NA.

Scope and application: Drinking, surface and saline waters.

Summary of test method:

The submersible pump is used when a large number of samples need to be collected from
discrete depths in a lake or reservoir. The pump with attached conduit (tubing, hose, or
MasterFlex) can be used to collect water chemistry samples from discrete depths in a lake,
reservoir, or river of sufficient depth. A 12 V marine battery powers the pump.

Definitions: None.

Interferences:

Surface particulates, disturbed bottom, disturbed streambed material, cavitation of conduit.
Safety:

Always use proper boating safety techniques when sampling from boats (see the most current
New York State Boater’s Safety Guide). Electrical connections at the marine battery should be
treated with caution. Make sure to properly connect leads (red to positive and black to negative).
Only connect pump leads to battery after the pump has been placed in the water. After
connection, cover battery and keep out of direct sunlight.
Equipment and supplies:
Collection bottles, appropriate clothing, latex (or nitrile) gloves, cooler, ice, chains of custody,
submersible pump with conduit, marine battery, filtering equipment (if applicable, field SOP
344).
Reagents and standards:
None. See collection of Winkler Dissolved Oxygen (field SOP 305) and/or Reduced Species
(field SOP 306) if applicable.
Reference Solution: None.
Sample collection, preservation, shipment and storage:
All samples will be stored on ice after collection, kept out of direct sunlight, transported to UFI
laboratories in coolers, and be accompanied by the necessary documentation (chains of custody)
unless specifically noted.
Quality Control:
Verify bottle labels match sampling location, verify chains of custody are correct, and do not
allow contact with sediment. Allow the pump to flush for at least 90 seconds prior to sample
collection, rinse all bottles prior to filling, complete chains of custody. If bottom is contacted,
raise pump a minimum of 5m off the bottom (if possible) and flush for a minimum of 3 minutes
and longer if needed to completely flush particles out of pump and hose. Avoid skin contact
with water sample during collection. Rinse bottles three times prior to filling, record all
information, complete chains of custody, store on ice in a cooler (4°C). Hosing is cleaned prior
to sampling.
Calibration and standardization: NA.
Procedure:
I.  Submersible Pumps
i. do not power the pump on in the air as this will cause cavitation and result in
sampling problems
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ii. place pump at the depth of interest using conduit markings and verify with the
boat’s depth finder
iii. attach the electrical hookups to the proper terminals on the marine battery
iv. flush the pump for 90 seconds prior to sample collection at each depth before
beginning to fill bottles to flush out any old water
1. For general sample collection
a. Vverify bottle label matches sampling location (date, station, depth,
etc.)
b. rinse bottles and caps three times
c. fill bottles
2. For sample collection that includes mercury analyses, follow field SOP
336
3. For sample collection without introducing outside air, such as Winkler
Dissolved Oxygen and Reduced Species, follow field SOPs 305 and 306
respectively
4. For composite samples, follow field SOP 302
v. place samples in a cooler with ice (4°C), keep out of direct sunlight
vi. record information on chains of custody
Il.  Field Filtering
i. if field filtering is required as specified on the chain of custody, see field SOP 344
1. Churning
I. if the sample requires churning, see field SOP 342
16. Calculations: NA.
17. Method performance: This is an accepted standard UFI procedure.
18. Pollution prevention: NA.
19. Data assessment and acceptance criteria for quality control measures: NA.
20. Corrective actions for out-of-control or unacceptable data: NA.
21. Contingencies for handling out of control or unacceptable data: NA.
22. Waste management: This procedure generates no hazardous waste.
23. References:
o field SOPs 302, 305, 306, 336, 342, 344
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SOP No. 306: Reduced Species (tH,S, CH, and Fe**) Sample Collection

el N =

o

10.
11.
12.

Test method: Reduced Species (tH,S, CH, and Fe*) Sample Collection
Applicable matrix or matrices: Water.
Detection limit: NA.
Scope and application:
This method is applicable for use with most waters (drinking, surface and saline waters) and
waste waters if samples are anoxic (without dissolved oxygen).
Summary of test method:
The UFI reduced species sampled are total hydrogen sulfide (tH,S), methane (CH,), and reduced
or ferrous iron (Fe**). Methane and ferrous iron are collected in accordance with the standard
protocol for collecting anoxic samples (field SOPs 303, 304) with no preservatives. Two total
hydrogen sulfides samples are collected in the field. These are the total hydrogen sulfide to be
analyzed in the lab by the titration method (tH,S ti) and by the electrode (tH,S el). Both are
collected as anoxic samples, but the tH,S _ti requires the addition of reagents zinc acetate and 6N
sodium hydroxide (NaOH). 2 ml of zinc acetate is placed into the bottom of a 300 ml tH,S ti
BOD bottle. The sample is added via small tubing by filling the BOD underneath the zinc
acetate. The BOD is filled to the base of the neck (not overflow). 2 ml of 6N sodium hydroxide
is then added. tH,S el is collected as described for general anoxic samples.
Definitions: None.
Interferences:
Allowing air to enter the collection BOD bottle will introduce error to the results. Addition of
the reagents in the incorrect order will result in invalid results.
Safety:
Zinc acetate may cause skin irritation. Sodium hydroxide is very dangerous. It will cause severe
burns and irritation. If allowed prolonged contact with the eyes, blindness can occur. Handle
with care. Avoid contact with skin and eyes. Wear latex gloves and eye protection when using
reagents.
Equipment and supplies:
BOD collection bottles, glass stoppers, caps, appropriate clothing, latex (or nitrile) gloves,
cooler, ice, chains of custody, collection device, reagent cooler with bottles of zinc acetate
solution and 6 N NaOH solution.
Reagents and standards: Zinc acetate solution, and 6 N sodium hydroxide for tH,S;; only
Reference Solution: None.
Sample collection, preservation, shipment and storage:
Samples should be collected in 300 ml BOD bottles being careful to exclude air bubbles. Stopper
carefully to exclude air and cap. All samples will be stored on ice after collection, transported to
UFI laboratories in coolers, and be accompanied by the necessary documentation (chains of
custody) unless specifically noted.
a. Methane and Ferrous Iron
Samples should be collected in 300 ml BOD bottles from the bottom-up, flushing the
bottle at least 3 times its volume, and being careful to exclude air bubbles. Stopper
carefully to exclude air and cap. No preservatives are added.
b. Total Hydrogen Sulfide-Titration (tH,S_ti)
2 ml of zinc acetate are added to the bottom of a 300 ml BOD bottle. Sample is filled
under (tubing is slowly raised as bottle fills, but remains under the sample water surface

to prevent aeration) the zinc acetate to the base of the neck of the BOD. 2 ml of 6 N
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is added to the bottle neck. Invert to mix. Stopper carefully to exclude air

bubbles and mix by inverting bottles several times and then cap.
c. Total Hydrogen Sulfide-Electrode (tH,S_el)
Samples should be collected in 300 ml BOD bottles from the bottom-up, flushing the
bottle at least 3 times its volume, and being careful to exclude air bubbles. Stopper
carefully to exclude air and cap. No preservatives are added.
13. Quality Control:

Verify bottle labels match sampling location, verify chains of custody are correct, do not allow
contact with sediment. Avoid skin contact with water sample during collection. Rinse bottles
prior to filling, record all information, complete chains of custody, store on ice in a cooler (4°C).
Do not allow air to be introduced to the sample during any part of collection and add reagents in
the correct order (if applicable). Check after collection, if bubbles are present in the sample the

sample should

be discarded and recollected.

14. Calibration and standardization: NA.

15. Procedure:

. Methane and Ferrous Iron

iii.
iv.
V.
Vi.
Vii.
viii.
iX

verify bottle label matches sampling location (date, station, depth, etc...)

attach small diameter sample tubing to the nozzle and turn the nozzle on so that
water flows out at a slow rate.

insert tubing into bottle

rinse bottles and caps three times

slowing open sampling port

fill bottles slowly so that there is minimal turbulence (i.e. no splashing, no
swirling, no stray bubbles). This will help ensure the sample remains anoxic.
allow bottles to flush for three volumes, then cap

place samples in a cooler with ice (4°C), keep out of direct sunlight

record information on chains of custody

Il.  Total Hydrogen Sulfide

Titration

verify bottle label matches sampling location (date, station, depth, etc...)

attach small diameter sample tubing to the nozzle

add 2 ml of zinc acetate to the bottom of the H,S BOD bottle

insert tubing onto the bottom of the bottle

slowing open sampling port

fill bottles slowly so that there is minimal turbulence (i.e. no splashing, no

swirling, no stray bubbles). This will help ensure the sample remains

anoxic.

7. fill to base of bottle neck

add 2ml of azide 6 N NaOH, the bottle should be filled with no headspace

9. stopper the bottle with care to be sure no air is introduced. Mix the sample
by inverting several times. Check for air bubbles; discard the sample and
start over if any are seen.

10. stopper the bottle with care to be sure no air is introduced. Mix the sample
by inverting several times. Check for air bubbles; discard the sample and
start over if any are seen. A white cloud of precipitate will appear. When
this floc has settled to the bottom, mix the sample by turning it upside
down several times.

11. rinse the bottle to remove reagents on the outside of the bottle

12.add a small amount of water onto the stopper (water seal)

ocoarwnE

0
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13. place the plastic cap on the BOD
14. place samples in a cooler with ice (4°C), keep out of direct sunlight record
information on chains of custody.
I1l.  Total Hydrogen Sulfide
i. Electrode
1. See l. (Methane and Ferrous Iron), i-ix.
16. Calculations: NA.
17. Method performance: This is the standard method of reduced species collection.
18. Pollution prevention: NA.
19. Data assessment and acceptance criteria for quality control measures: NA.
20. Corrective actions for out-of-control or unacceptable data: NA.
21. Contingencies for handling out of control or unacceptable data: NA.
22. Waste management:
Wastes from this procedure should be collected in an appropriate container and washed down the
sink with the tap running upon return to UFI.
23. References:.
e 1992. Standard Methods for the Examination of Water and Wastewater 18th Edition.
American Public Health Association. American Water Works Association. Water
Environment Federation
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SOP No. 336: Mercury Sampling

ko E
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10.
11.
12.

13.

14.

Test Method: Mercury Sampling

Applicable matrix or matrices: Water.

Detection limit: NA.

Scope and application: Drinking, surface and saline waters.

Summary of test method:

Mercury (Hg) is a trace metal and during the collection process, the samples are prone to
contamination. There are specific procedures for the sampling of mercury. Upon arrival at the
sampling station, one person of the two person crew is designated the ‘dirty hands’ sampler and
the other is designated the ‘clean hands’ sampler. ‘Dirty hands’ is responsible for: (1) removal
of double bagged sample containers from cooler, (2) holding and opening of outer bag, (3) filling
out of chains of custody, (3) operation of sampling apparatus (pump, grab sampler, or dipper).
‘Clean hands’ is responsible for: (1) opening and closing the inner bag, (2) direct handling of the
sample container, and (3) the transfer of the sample to the sampling container. Steps should be
taken to avoid contamination. Such steps include: (1) avoid contact with precipitation, dust,
gasoline or oil (including vapors), or skin, (2) collect samples facing upstream or upwind, and (3)
limit exposure to the air.

Definitions: None.

Interferences:

Contact with precipitation, dust, gasoline or oil (including vapors), or skin can contaminate
samples.

Safety:

Use caution and best judgment if working in streams especially during high flow periods. Use
caution if using grab sample techniques from a boat. Always use proper boating safety
techniques when sampling from boats (see the most current New York State Boater’s Safety
Guide).

Equipment and supplies:

Teflon, MasterFlex (6424-82) tubing, or Kemmerer (if collecting from a lake/reservoir), Teflon
dipper, double-bagged collection bottles, latex (or nitrile) gloves, appropriate clothing, cooler,
ice, chains of custody.

Reagents and standards: Mercury-free clean water for blanks, individually portioned 1 ml HCI.
Reference Solution: None.

Sample collection, preservation, shipment and storage:

Samples for methyl-mercury must be field preserved with 1 ml HCI, samples should be labelled
and marked on chains of custody. Mercury samples are initially double bagged to prevent
contamination. All samples will be stored on ice after collection, transported to UFI laboratories
in coolers, and be accompanied by the necessary documentation (field sheets and chains of
custody) unless specifically noted. The samples are then placed in another bag and re-iced to be
sent priority overnight shipment to contract labs for analysis. (see field SOP 400)

Quality Control:

Verify bottle labels match sampling location, verify chains of custody are correct, rinse bottles
prior to filling (unless preserved), always use clean hands-dirty hands sampling techniques at all
times, avoid interferences, limit exposure to the air, always double bag (at minimum), record all
information, complete chains of custody, store on ice in a cooler (4°C). All equipment must be
cleaned prior to use.

Calibration and standardization: NA.
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15. Procedure:
I.  Sampling from submersible pumps
i. ‘Dirty hands’
1. puton latex gloves
2. remove double bagged sample from cooler
properly label outer bag (or verify label is correct for system, sampling
station, date, etc.)
4. open outer bag
5. if preservation is necessary (i.e. methyl-mercury), open bags containing
field preservative (HCI) and pour into sample once filled while avoiding
contact with bottle
6. reseal outer bag when sample container is filled and back in inner bag
ii. ‘Clean hands’
put on latex gloves
open inner bag
verify that label is correct
remove and open sample container
rinse container 3 times (unless contains preservative)
fill container with sample, avoiding contact with hose
prevent hose from contacting bottle
if preservation is necessary (i.e. methyl-mercury), allow field preservative
to be poured into sample, seal and gently invert to mix
9. place back in inner bag and seal
10. reseal outer bag
Il.  Stream sampling — grab sampling
i. ‘Dirty hands’
1. puton latex gloves
2. remove double bagged sample from cooler
properly label outer bag (or verify label is correct for system, sampling
station, date, etc.)
4. open outer bag
5. if preservation is necessary (i.e. methyl-mercury), open bags containing
field preservative (HCI) and pour into sample once filled while avoiding
contact with bottle
6. reseal outer bag when sample container is filled and back in inner bag
ii. ‘Clean hands’
1. puton latex gloves
2. open inner bag
3. verify that label is correct
4. remove and open sample container
5. rinse container 3 times (unless contains preservative)
6. wade to center of channel (if possible) from downstream and walk
upstream to sampling location
. fill container with sample by dipping the container into the creek,
completely submerge container when filling
8. if preservation is necessary (i.e. methyl-mercury), allow field preservative
to be poured into sample, seal and gently invert to mix
9. place back in inner bag and seal
10. reseal outer bag
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S-7 WATER SAMPLE COLLECTION (SOP NOs: 303, 304, 306, 336, 401, & 413)

UPSTATE FRESHWATER INSTITUTE FIELD QUALITY METHODS MANUAL

224 Midler Park Drive, Syracuse, NY 13206

I1l.  Stream sampling — dipper
I. ‘Dirty hands’

1.
2.
3.

RB©oo~No O~

= O

12.

put on latex gloves

remove double bagged sample from cooler

properly label outer bag (or verify label is correct for system, sampling
station, date, etc.)

open outer bag

allow ‘clean hands’ to take container

have ‘clean hands’ tuck inner bag into outer bag

store outer bag

rinse dipper in creek

fill dipper from center of flow

. pour sample into container
. if preservation is necessary (i.e. methyl-mercury), open bags containing

field preservative (HCI) and pour into sample once filled while avoiding
contact with bottle
reseal outer bag when sample container is filled and back in inner bag

ii. ‘Clean hands’

Noogok~whPE

8.
9.
IV.  Sampling from

put on latex gloves
open inner bag
verify that label is correct
remove and open sample container
rinse container 3 times (unless contains preservative)
fill container with sample from dipper
if preservation is necessary (i.e. methyl-mercury), allow field preservative
to be poured into sample, seal and gently invert to mix
place back in inner bag and seal
reseal outer bag
Kemmerer

i. ‘Dirty hands’

1.
2.
3.

4.

5.
6.

7.

Put on latex gloves

Remove double bagged sample from cooler

Properly label outer bag (or verify label is correct for system, sampling
station, date, etc.)

Open outer bag

Hold Kemmerer and transfer water into sample container.

if preservation is necessary (i.e. methyl-mercury), open bags containing
field preservative (HCI) and pour into sample once filled while avoiding
contact with bottle

Reseal outer bag when sample container is filled and back in inner bag

ii. ‘Clean hands’

1.
2.
3.
4.
S.
6.
7

Put on latex gloves

Open inner bag

Verify that label is correct

Remove and open sample container

Rinse container 3 times (unless contains preservative)

Allow container to be filled from Kemmerer

if preservation is necessary (i.e. methyl-mercury), allow field preservative
to be poured into sample, seal and gently invert to mix
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17
18
19

20
21

22
23

8.
9.

224 Midler Park Drive, Syracuse, NY 13206
Place back in inner bag and seal
Reseal outer bag

V.  Zooplankton Sampling
I. ‘Dirty hands’

1.
2.
3.

No ok

8.
ii. ‘Clean

1.

2.

3.

ok~

. Calculations: None.

Put on latex gloves

Remove double bagged sample from cooler

Properly label outer bag (or verify label is correct for system, sampling
station, date, etc.)

Open outer bag and let other person take out sampling container

Follow field SOP 310 to complete tow

Transfer contents of cup to the bottle

Repeat tow at least 3 times

Reseal outer bag when sample container is filled and placed back into bags
hands’

Put on latex gloves

Open inner bag and hold onto sample container until other person has
completed the tow

Open container and let container be filled from cup (a funnel may be used
to aid in this process as long as it has been rinsed with mercury-free water
and does not contact the mouth of the sample container)

Replace the lid between tows

After final tow and collection, seal container and place into inner bag. No
preservatives are necessary. Seal this bag and place in outer bag

. Method performance: Accepted method for mercury sampling.
. Pollution prevention: This procedure has no discernible negative impact on the environment.
. Data assessment and acceptance criteria for quality control measures:

Assessment of results

is done at UFI facilities (post collection). Acceptance criteria for quality

control include consideration of field notation concerning interferences and presence of data
points outside parameter detection range values.

. Corrective actions for

out-of-control or unacceptable data: See of contract labs’ specifications.

. Contingencies for handling out of control or unacceptable data:

See of contract labs’ specifications.
. Waste management: None.

. References:

e 1992. Standard Methods for the Examination of Water and Wastewater 18th Edition.
American Public Health Association. American Water Works Association. Water
Environment Federation

e EPA Method 1669: Sampling Ambient Water for Trace Metals at EPA Water Quality
Criteria Levels (July, 1996), EPA Method 1669 —
www.brooksrand.com/FileLib/1669.pdf

e Brooks Rand Laboratories, attn: Misty Kennard-Mayer, 3958 6th Avenue NW, Seattle,
WA 98107, www.brooksrand.com

e Field SOPs 303, 304, 310, 400
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SOP No. 401: Collection of Equipment Blanks for Mercury

Test method: Collection of Equipment Blanks for Mercury
Applicable matrix or matrices: Blank water.
Detection limit: NA.
Scope and application:
Blank water chemistry samples collected by UFI sent to contract laboratories to confirm validity
of measurements.
5. Summary of test method:
Mercury free clean water is passed through the sampling equipment to determine the effect the
sampling equipment has on mercury content of the clean water. This procedure is used to
determine if the sampling equipment is contaminating samples collected in the field.
Definitions: None.
7. Interferences:
Contamination of samples during collection, not adhering to clean hands/dirty
hands procedures.
8. Safety:
Standard field procedures involving moderate lifting should be applied. Use care when rinsing
the equipment with the metals grade 5% HCI, and always wear nitrile gloves and splash goggles.
Take care if water is spilled on the floor when rinsing (slippery surface).
9. Equipment and supplies:
Nitrile gloves, 5 gallon wash bucket, sample collection equipment (e.g. Masterflex mercury
sampling tubing and pump or Kemmerer), 20L UFI DI water, 25-30 L mercury free water (from
contract lab), 10L of 5% HCI metals grade wash acid, battery to power pump if used Masterflex,
mercury sample bottles, cooler, packing materials, labels, and chain of custody.
10. Reagents and standards: None.
11. Reference Solution: None
12.  Sample collection, preservation, shipment and storage:
All samples will be stored on ice after collection, and be accompanied by the necessary
documentation (chain of custody) unless specifically noted.
13.  Quality Control:
Verify bottle labels match sample types, use clean hands/dirty hands sampling procedure for
mercury (field SOP 336), verify chain of custody is correct, record all information, complete
chains of custody, and store on ice in a cooler (4°C).
14.  Calibration and standardization: NA.
15. Procedure:
l. Equipment Blank Collection: Collecting the Field Blank
arrange sample bottles on counter
arrange all containers of clean water for easy access
collect a field blank (FB) from a container of clean water as normal (field SOP 336).
label the FB and place in the cooler
the label should contain:
i. the date and time
ii. analyses required: total mercury (1631E LL Hg), dissolved mercury (1631E LL
Diss Hg), and methyl mercury (1630 meHg).
iii. 1D number
Il. Collecting Equipment Blank with Masterflex
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a. Collecting the Bucket Blank (EB)

place pump bin near sink with wash bucket next to the bin

. rinse the bucket 3 times with a generous amount of wash acid
. discard each rinse to the sink with running tap water

iv. fill the bucket with ~ 3-4 gallons of wash acid
v. place the pump and tube ends in the wash acid
vi. power the pump and cycle wash acid through the pump and tubing for 5 minutes
[make sure tube ends are secure in bucket to prevent acid spills]
vii. power off pump
viii. place ends into sink and discard acid to sink by powering the pump [do not pump
the bucket dry]
iX. when only 2-3 inches of acid are remaining, power off pump
X. discard acid into sink
xi. rinse bucket with UFI DIW
xii. fill bucket with UFI DIW
xiii. power the pump on and pump DIW out of bucket [do not pump the bucket dry]
Xiv. repeat xii. to xii, then xiv.
xv. power off pump and remove from bucket, you will need a third person to hold the
pump so that it does not contact anything and become contaminated
Xvi. rinse bucket 3 times (1 L each rinse) with mercury free water and discard the rinse
xvii. add 4 L of mercury free water to the bucket
xviii. collect a sample from the bucket (EB) using normal clean hands/dirty hands
procedures
xix. label the bucket blank (as previously described) and place in cooler

b. Collecting the Equipment Blank (EB2)

rinse pump with mercury free water by pouring 1 L of mercury free water over
the pump over the sink

i. add mercury free water fill bucket
. place pump in bucket

iv. secure tube end in the sink so that do not contact the sink surface
V. power on pump
vi. pump ~ 3-4 gallons (16-20 L) of mercury free water through the pump to simulate
3 flushes (add more mercury free water to bucket if running low)
vii. fill the equipment blank (EB2) with water coming out of the pump tubing
viii. label the equipment blank (as previously described) and place in cooler

I1l.  Collecting Equipment Blank with Kemmerer (EB)
a. ensure Kemmerer has been cleaned after use and prior to equipment blank
b. three people are necessary to complete equipment blank, and all should wear gloves

Person 1

1) Hold Kemmerer line taut above bucket throughout process
ii. Person 2 ‘Dirty Hands’

1) Open top of Kemmerer (without opening the bottom cover) and pour 1 L of
mercury-free water into Kemmerer, make sure the spigot is closed.

2) Open the spigot and let the water run through the Kemmerer into the bucket

3) Close the spigot and as before, pour 1 L of mercury-free water into the
Kemmerer

4) Open the outer bag for ‘clean hands’ person

5) Open the spigot slowly in order to rinse the sample container 3 times
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V.

16.
17.
18.
19.
20.
21.
22,
23.

S-7 WATER SAMPLE COLLECTION (SOP NOs: 303, 304, 306, 336, 401, & 413)
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6) Open the spigot fully to fill the container
7) If preservative is necessary (i.e. methyl-mercury), pour the field preservative (1
ml HCI aliquot) into the container without touching the container
8) Seal outer bag once the container has been sealed, bagged, and placed in the
outer bag.
iii. Person 3 ‘Clean Hands’
1) Take out the container from the inner bag, and place the inner bag into the
outer bag
2) Without touching anything (i.e. Kemmerer, bucket, self, etc.), allow the
container to fill slightly and rinse three times
3) After rinsed, allow container to be filled
4) If preservative is necessary, allow HCI to be poured into the sample. Cap the
sample, and gently invert to mix
5) Place sealed container in inner bag. Seal inner bag and place inside outer bag
Sample Preparation and Shipment
a. follow field SOP 400
Calculations: NA.
Method performance: This is an accepted UFI procedure.
Pollution prevention: NA.
Data assessment and acceptance criteria for quality control measures: NA.
Corrective actions for out-of-control or unacceptable data: NA.
Contingencies for handling out of control or unacceptable data: NA.
Waste management: This procedure generates no hazardous waste.
References:
UFI field SOPs 300-304 and 336, 400

UFI_ETFMM_v10.1_040121.doc Page 129 of 163 NELAC Laboratory ID: 11462
Effective: 04/01/2021 Control Copy on Ivory Paper Document No. 022 Revision No. 10.1
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pg. 149

SOP No. 413: Cleaning Water Collection Equipment

Test Method: Cleaning water collection equipment for trace metal sampling programs

Applicable matrix or matrices: Salt and fresh surface waters

Detection limit: None.

Scope and application: Provide proper maintenance for Kemmerer and/or submersible pump

used for quantifying trace metals.

5. Summary of test method:

Trace metals, such as mercury (Hg), can be found in small concentrations nearly everywhere,

including in the air and water supplies. While cleaning sample collection equipment is essential

for any water sampling program, it is especially critical when testing for trace metals as relevant
concentrations can be on the scale of ng/L or parts per trillion. Proper cleaning techniques and
methods reduce the risk of contaminating samples.

Definitions: None.

Interferences: None.

8. Safety:

Keep work area clean and clutter free. Wear eye protection, long sleeves, pants, and an apron
when handling acid and acid wash. Wear nitrile gloves.

9. Equipment and supplies:

Water collection equipment (Kemmerer or submersible pump), 5% HCI metal-grade acid wash,
mercury free water, tubing

10. Reagents and standards: Mercury free water, 5% HCI metal-grade acid wash

11. Reference Solution: None.

12.  Sample collection, preservation, shipment and storage: None.

13.  Quality Control: Equipment blanks are periodically completed to evaluate level of contamination
present (typically prior to Onondaga Nitrate Addition project in May, mid-season in August, and
final sampling event in November).

14.  Calibration and standardization: None.

15.  Procedure:

I.  Equipment used to collect water samples for trace metal analysis should be washed upon
return to UFI, or as soon as possible, to ensure the equipment is clean and dry prior to the
next sampling event.

Il.  Personnel should initial, date, and time (24-hour format) the cleaning log located next to
the utility sink upon completion.

1. Kemmerer

i.  Hang Kemmerer above utility sink

ii.  Open Kemmerer so all water remaining from sample collection drains

iii.  If atube is attached to the drain valve, remove it

iv. Close the Kemmerer and add approximately 0.6 L (approximately 4
inches) of 5% HCI metal-grade acid wash. Take down to gently invert and
swish wash through entire bottle.

v. Hang Kemmerer back above sink and turn on tap water. Open Kemmerer
so acid was travels through drain valve.

vi. Let acid wash drain completely then lift top of Kemmerer so any
remaining acid wash escapes.

Awnh e

~No

vii.  Close the drain valve and turn off tap water.
viii.  Using mercury free water, rinse the outside of the Kemmerer and fill it.
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224 Midler Park Drive, Syracuse, NY 13206
Open the drain valve and let drain completely, repeat the previous step 4
additional times.
Upon completion of 5 total rinses, place Kemmerer into a new, clean
plastic bag with the drain valve open and top/bottom caps slightly ajar.
Close the bag as much as possible with only a small portion of the rod
poking out. Put the bagged Kemmerer into the carrying case.
Wash the tubing that was removed from the drain valve by submerging it
in a small basin of acid wash.
Rinse the tubing using mercury free water 5 times, ensuring both the
inside and outside have been rinsed.
Discard acid wash bath down drain with running tap water.
Put washed tubing in a plastic bag, seal. Place inside open compartment
inside carrying case.
Bring case, clean Kemmerer, and clean hose inside office and leave
slightly ajar so the case lining dries. Close once dry.

IV.  Submersible Pump

i
ii.
iii.
iv.
V.
Vi.
Vii.

Calculations: None.

Place pump housing and outflow nozzles in a clean 5-gallon bucket.

Add approximately 6 inches of 5% metal-grade HCI acid wash to the
bucket.

Turn on the pump and allow the rinse to circulate through the MasterFlex
tubing for 5 minutes. Ensure nozzles are secure and there are no leaks.
Turn on tap water in utility sink and discard the acid wash.

Turn off the pump and tap water.

Rinse the bucket with mercury free water 3 times then fill with 4.5-5
gallons of mercury free water.

Place outflows in utility sink and pump water to the sink until 6 inches of
rinse water remains in bucket, do not pump dry.

Method performance: This procedure is in accordance with the accepted manufacturer methods.

Pollution prevention: This procedure has no discernible negative impact on the environment. All

acid can be discarded down the drain with running tap water.
Data assessment and acceptance criteria for quality control measures: None.

Corrective actions for out-of-control or unacceptable data: None.

Contingencies for handling out of control or unacceptable data: None.

Waste management: All acid can be discarded down the drain with running tap water.

References:

e Field SOPs 303, 304, 336
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S-8 ZOOPLANKTON COLLECTION & PROCESSING (SOPs NOs.: 310 & 336)

UPSTATE FRESHWATER INSTITUTE FIELD QUALITY METHODS MANUAL
224 Midler Park Drive, Syracuse, NY 13206

pg. 1
SOP No. 310: Zooplankton Sample Collection

1. Test method: Zooplankton Sample Collection.

2. Applicable matrix or matrices: Water.

3. Detection limit: NA.

4. Scope and application: Collection and preservation of zooplankton samples.

5. Summary of test method:
A sampling net (diameter of 30 cm, length with cup 1 m, and a mesh size of 64 um) is slowly
lowered to a depth (below thermocline or full water column), then raised at a rate of 1.0 m/s to
the surface. Zooplankton are trapped in the collection cup during the upwards profile of the net.
The contents of the collection cup are retrieved in a sample bottle then preserved in 70 % ethyl
alcohol for later identification at UFI.

6. Definitions: None.

7. Interferences:
Improper lowering technique causing the net to invert or become tangled. High concentrations
of filamentous algae (i.e. during large blooms) can clog the net and make zooplankton sample
retrieval difficult. Improper rinsing of the net during collection. Failure to add Alka Seltzer after
collection and failure to preserve with ethyl alcohol (95 % diluted to ~ 70 % upon addition to
sample) upon return to UFI will cause problems during sample processing. High flows in a river
system can sweep the net downstream (horizontally) instead of the desired vertical haul, this
causes processing/analysis problems.

8. Safety:
Always use proper boating safety techniques when sampling from boats (see the most current
New York State Boater’s Safety Guide). Standard field procedures involving light to moderate
lifting should be applied. Wear gloves during retrieval and deployment.

9. Equipment and supplies:
Zooplankton net (Teflon net if Hg sample collection, field SOP 336), collection cup, rope,
squeeze bottle(s) for rinse, DI water, appropriate clothing, field sheets Alka Seltzer tablets, and
95% ethanol.

10. Reagents and standards: 95% ethanol for preservation.

11. Reference Solution: None.

12.  Sample collection, preservation, shipment and storage:
No preservatives for samples being tested for mercury (field SOP 336). Place 1/4 of an Alka-
Seltzer tablet in sample bottle after collection and preserve with 95 % ethanol (to ~ 70 % final
concentration). Store samples on ice after collection and transfer to UFI biology lab staff.

13.  Quality Control:
Prior to sampling check the net and collection screen are in good condition (clean and free of
tears). Slowly lower the net to avoid tangling or net inversion. Rinse the residual accumulation
on the net to retrieve all zooplankton. Add Alka Seltzer to relax zooplankton which aides in
identification. Upon return to UFI preserve samples properly. Document field sheets properly.
Net rinsed prior to collection.

14. Calibration and standardization: NA.

15.  Procedure:

I.  Net maintenance
i. Remove net and rinse with lake/reservoir water two or three times
ii. assemble zooplankton net by attaching net and sample collection cup.
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S-8 ZOOPLANKTON COLLECTION & PROCESSING (SOPs NOs.: 310 & 336)

1. Tow

UPSTATE FRESHWATER INSTITUTE FIELD QUALITY METHODS MANUAL
224 Midler Park Drive, Syracuse, NY 13206

record the initial counter value on net’s flow meter (if available) on the
zooplankton field sheets (along with other requested information on sheets).

a. For a full water column tow:

Vi.

Vil.

slowly lower zooplankton net to within 1 meter of the bottom, track the drop
using the depth finder.

pull the net back up to the surface using a steady and consistent speed (0.5 m/s)
once net has broken the water surface, record the final counter value (if
applicable) from the net’s flow meter on the zooplankton field sheet

the net should be immersed in the water up to the level of the black non-mesh
panel. Make sure that no water enters the net from the top. Lift the net up to
wash any zooplankton clinging to the sides of the net down to the cup. Repeat
two times

once the net is rinsed, the collection bucket can be tapped and swirled to further
reduce the water volume to approximately ¥ of the bucket volume

unscrew the collection bucket and pour the contents into a 250 ml sample bottle —
rinse down bucket with spray bottle and drain into sample bottle

If sample volume is greater than 125 mL, the sample is returned to the collection
bucket and reduced in volume to less than 125 mL

b. For a thermocline tow:

follow instruction steps as above, but lower the net to one meter below the
thermocline not one meter off the bottom

c. rinse the collection bucket with DI water and store with net.
I1l.  Preservation
a. General

For samples equal to or less than 125 mL, fill remainder of bottle (to the top) with
95 % ethanol taking care to not overflow the bottle

add 1/4 Alka Seltzer tablet to the sample bottle to narcotize the zooplankton
[Note: the Alka Seltzer addition is very important as it relaxes the zooplankton
prior to euthanizing them. The relaxation of the zooplankton aides in the
processing and identification of the zooplankton later on].

preserve samples upon return to UFI by filling the sample bottle with 95 %
ethanol

b. Mercury

No field preservation is necessary.

16.  Calculations: NA.
17. Method performance: This is the standard method for zooplankton collection.

18. Pollution prevention: NA.

19. Data assessment and acceptance criteria for quality control measures: NA.

20. Corrective actions for out-of-control or unacceptable data: NA.

21. Contingencies for handling out of control or unacceptable data: NA.

22.  Waste management: This procedure generates no hazardous waste.

23. References:

e 1957. Edmondson, W.T. Freshwater Biology. 2nd Ed. Wiley InterScience

e 1992. Standard Methods for the Examination of Water and Wastewater 18th Edition.
American Public Health Association. American Water Works Association. Water
Environment Federation.

e 1995, Hebert, P.D.N. The Daphnia of North America: An illustrated fauna, version 1.CD-

ROM

AuthorWare.
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S-8 ZOOPLANKTON COLLECTION & PROCESSING (SOPs NOs.: 310 & 336)

pg. 4

UPSTATE FRESHWATER INSTITUTE FIELD QUALITY METHODS MANUAL
224 Midler Park Drive, Syracuse, NY 13206

SOP No. 336: Mercury Sampling

ko E

o

10.
11.
12.

13.

14.

Test Method: Mercury Sampling

Applicable matrix or matrices: Water.

Detection limit: NA.

Scope and application: Drinking, surface and saline waters.

Summary of test method:

Mercury (Hg) is a trace metal and during the collection process, the samples are prone to
contamination. There are specific procedures for the sampling of mercury. Upon arrival at the
sampling station, one person of the two person crew is designated the ‘dirty hands’ sampler and
the other is designated the ‘clean hands’ sampler. ‘Dirty hands’ is responsible for: (1) removal
of double bagged sample containers from cooler, (2) holding and opening of outer bag, (3) filling
out of chains of custody, (3) operation of sampling apparatus (pump, grab sampler, or dipper).
‘Clean hands’ is responsible for: (1) opening and closing the inner bag, (2) direct handling of the
sample container, and (3) the transfer of the sample to the sampling container. Steps should be
taken to avoid contamination. Such steps include: (1) avoid contact with precipitation, dust,
gasoline or oil (including vapors), or skin, (2) collect samples facing upstream or upwind, and (3)
limit exposure to the air.

Definitions: None.

Interferences:

Contact with precipitation, dust, gasoline or oil (including vapors), or skin can contaminate
samples.

Safety:

Use caution and best judgment if working in streams especially during high flow periods. Use
caution if using grab sample techniques from a boat. Always use proper boating safety
techniques when sampling from boats (see the most current New York State Boater’s Safety
Guide).

Equipment and supplies:

Teflon, MasterFlex (6424-82) tubing, or Kemmerer (if collecting from a lake/reservoir), Teflon
dipper, double-bagged collection bottles, latex (or nitrile) gloves, appropriate clothing, cooler,
ice, chains of custody.

Reagents and standards: Mercury-free clean water for blanks, individually portioned 1 ml HCI.
Reference Solution: None.

Sample collection, preservation, shipment and storage:

Samples for methyl-mercury must be field preserved with 1 ml HCI, samples should be labelled
and marked on chains of custody. Mercury samples are initially double bagged to prevent
contamination. All samples will be stored on ice after collection, transported to UFI laboratories
in coolers, and be accompanied by the necessary documentation (field sheets and chains of
custody) unless specifically noted. The samples are then placed in another bag and re-iced to be
sent priority overnight shipment to contract labs for analysis. (see field SOP 400)

Quality Control:

Verify bottle labels match sampling location, verify chains of custody are correct, rinse bottles
prior to filling (unless preserved), always use clean hands-dirty hands sampling techniques at all
times, avoid interferences, limit exposure to the air, always double bag (at minimum), record all
information, complete chains of custody, store on ice in a cooler (4°C). All equipment must be
cleaned prior to use.

Calibration and standardization: NA.
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S-8 ZOOPLANKTON COLLECTION & PROCESSING (SOPs NOs.: 310 & 336)

UPSTATE FRESHWATER INSTITUTE FIELD QUALITY METHODS MANUAL
224 Midler Park Drive, Syracuse, NY 13206

15. Procedure:
I.  Sampling from submersible pumps
i. ‘Dirty hands’
1. puton latex gloves
2. remove double bagged sample from cooler
properly label outer bag (or verify label is correct for system, sampling
station, date, etc.)
4. open outer bag
5. if preservation is necessary (i.e. methyl-mercury), open bags containing
field preservative (HCI) and pour into sample once filled while avoiding
contact with bottle
6. reseal outer bag when sample container is filled and back in inner bag
ii. ‘Clean hands’
put on latex gloves
open inner bag
verify that label is correct
remove and open sample container
rinse container 3 times (unless contains preservative)
fill container with sample, avoiding contact with hose
prevent hose from contacting bottle
if preservation is necessary (i.e. methyl-mercury), allow field preservative
to be poured into sample, seal and gently invert to mix
9. place back in inner bag and seal
10. reseal outer bag
Il.  Stream sampling — grab sampling
i. ‘Dirty hands’
1. puton latex gloves
2. remove double bagged sample from cooler
properly label outer bag (or verify label is correct for system, sampling
station, date, etc.)
4. open outer bag
5. if preservation is necessary (i.e. methyl-mercury), open bags containing
field preservative (HCI) and pour into sample once filled while avoiding
contact with bottle
6. reseal outer bag when sample container is filled and back in inner bag
ii. ‘Clean hands’
1. puton latex gloves
2. open inner bag
3. verify that label is correct
4. remove and open sample container
5. rinse container 3 times (unless contains preservative)
6. wade to center of channel (if possible) from downstream and walk
upstream to sampling location
. fill container with sample by dipping the container into the creek,
completely submerge container when filling
8. if preservation is necessary (i.e. methyl-mercury), allow field preservative
to be poured into sample, seal and gently invert to mix
9. place back in inner bag and seal
10. reseal outer bag
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S-8 ZOOPLANKTON COLLECTION & PROCESSING (SOPs NOs.: 310 & 336)

UPSTATE FRESHWATER INSTITUTE FIELD QUALITY METHODS MANUAL

224 Midler Park Drive, Syracuse, NY 13206

I1l.  Stream sampling — dipper
I. ‘Dirty hands’

1.
2.
3.

RB©oo~No O~

= O

12.

put on latex gloves

remove double bagged sample from cooler

properly label outer bag (or verify label is correct for system, sampling
station, date, etc.)

open outer bag

allow ‘clean hands’ to take container

have ‘clean hands’ tuck inner bag into outer bag

store outer bag

rinse dipper in creek

fill dipper from center of flow

. pour sample into container
. if preservation is necessary (i.e. methyl-mercury), open bags containing

field preservative (HCI) and pour into sample once filled while avoiding
contact with bottle
reseal outer bag when sample container is filled and back in inner bag

ii. ‘Clean hands’

Noook~whPE

8.
9.
IV.  Sampling from

put on latex gloves
open inner bag
verify that label is correct
remove and open sample container
rinse container 3 times (unless contains preservative)
fill container with sample from dipper
if preservation is necessary (i.e. methyl-mercury), allow field preservative
to be poured into sample, seal and gently invert to mix
place back in inner bag and seal
reseal outer bag
Kemmerer

i. ‘Dirty hands’

1.
2.
3.

4.

5.
6.

7.

Put on latex gloves

Remove double bagged sample from cooler

Properly label outer bag (or verify label is correct for system, sampling
station, date, etc.)

Open outer bag

Hold Kemmerer and transfer water into sample container.

if preservation is necessary (i.e. methyl-mercury), open bags containing
field preservative (HCI) and pour into sample once filled while avoiding
contact with bottle

Reseal outer bag when sample container is filled and back in inner bag

ii. ‘Clean hands’

1.
2.
3.
4.
S.
6.
7

Put on latex gloves

Open inner bag

Verify that label is correct

Remove and open sample container

Rinse container 3 times (unless contains preservative)

Allow container to be filled from Kemmerer

if preservation is necessary (i.e. methyl-mercury), allow field preservative
to be poured into sample, seal and gently invert to mix
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S-8 ZOOPLANKTON COLLECTION & PROCESSING (SOPs NOs.: 310 & 336)

16
17
18
19

20
21

22
23

UPSTATE FRESHWATER INSTITUTE FIELD QUALITY METHODS MANUAL

8.
9.

224 Midler Park Drive, Syracuse, NY 13206
Place back in inner bag and seal
Reseal outer bag

V.  Zooplankton Sampling
I. ‘Dirty hands’

1.
2.
3.

No ok

8.
ii. ‘Clean

1.

2.

3.

ok~

. Calculations: None.

Put on latex gloves

Remove double bagged sample from cooler

Properly label outer bag (or verify label is correct for system, sampling
station, date, etc.)

Open outer bag and let other person take out sampling container

Follow field SOP 310 to complete tow

Transfer contents of cup to the bottle

Repeat tow at least 3 times

Reseal outer bag when sample container is filled and placed back into bags
hands’

Put on latex gloves

Open inner bag and hold onto sample container until other person has
completed the tow

Open container and let container be filled from cup (a funnel may be used
to aid in this process as long as it has been rinsed with mercury-free water
and does not contact the mouth of the sample container)

Replace the lid between tows

After final tow and collection, seal container and place into inner bag. No
preservatives are necessary. Seal this bag and place in outer bag

. Method performance: Accepted method for mercury sampling.
. Pollution prevention: This procedure has no discernible negative impact on the environment.
. Data assessment and acceptance criteria for quality control measures:

Assessment of results

is done at UFI facilities (post collection). Acceptance criteria for quality

control include consideration of field notation concerning interferences and presence of data
points outside parameter detection range values.

. Corrective actions for

out-of-control or unacceptable data: See of contract labs’ specifications.

. Contingencies for handling out of control or unacceptable data:

See of contract labs’ specifications.
. Waste management: None.

. References:

e 1992. Standard Methods for the Examination of Water and Wastewater 18th Edition.
American Public Health Association. American Water Works Association. Water
Environment Federation

e EPA Method 1669: Sampling Ambient Water for Trace Metals at EPA Water Quality
Criteria Levels (July, 1996), EPA Method 1669 —
www.brooksrand.com/FileLib/1669.pdf

e Brooks Rand Laboratories, attn: Misty Kennard-Mayer, 3958 6th Avenue NW, Seattle,
WA 98107, www.brooksrand.com

e Field SOPs 303, 304, 310, 400
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UPSTATE FRESHWATER INSTITUTE FIELD QUALITY METHODS MANUAL
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pg. 1
SOP No. 330: In-Situ Nitrate/Optical Frame

1. Test Method: In-Situ Nitrate/Optical Frame
2. Applicable matrix or matrices: Salt and fresh surface waters
3. Detection limit: see Table below
Table 1. Detection limits for Nitrate/Optical Frame Parameters

Parameter Manufacturer Model Range of Resolution
- === ~ Detection .

Nitrate, NO3" (uMol)* Satlantic Inc. ISUS0095 or | 0.5-200 uM +/- 2 uM
SUNA
Bisulfide, HS™ (uMol) Satlantic Inc. ISUS0095  or | na” +/- 2 uM
SUNA
Temperature, T (°C) SeaBird Elec, Inc. | SBE 37-S1'|-5-35°C 0.0001 °C
MicroCAT
Specific  Conductance, | SeaBird Elec, Inc. | SBE 37-SI | 0—-70mS/cm | 0.0001 mS/cm
SC (mS/cm) MicroCAT
Pressure (depth) (m) SeaBird Elec, Inc. | SBE 37-SI | 0 - 100m 0.002 % of range
MicroCAT
Altitude, ALT (m) Teledyne Benthos | PSA-916 1000 m 1-25cm
Transmissometery, WET Labs C-Star ~ 0.003 to|see WET Labs
Ceso (M™) 138.15 1/m Ceso SOP # 323
Optical Backscattering, | WET Labs Eco  Triplet- | 0—25 NTU 0.004 NTU
OBS (NTU) BB2 FL
Optical Backscattering, | WET Labs Eco  Triplet- | 0— 1000 NTU | 0.25NTU
OBS (NTU) BB2 FL
Chlorophyll WET Labs Eco  Triplet- | 0.01 -50 pg/L | 0.02 pg/L
Fluorescence, FL (ug/L) BB2 FL
Scalar PAR Sensor, | Biospherical QSP-2150 400 - 700 nm | > +/- 10 %
PAR Instruments (spectral) guantum
(LE/m?/s) response

* ISUS or SUNA
1200 puM is the standard working range, however, the data can be reprocessed for concentrations above this value
2 range of detection unknown as HS- analysis is supplemental and requires data reprocessing, assumed the same as NO3

4. Scope and application:
In situ spectrophotometric measurement of NO3z™ and HS’ of drinking, surface, and saline waters
and associated metrics and drivers of water quality, including: thermal stratification (T), salinity
(SC) light attenuation (c660), turbidity (OBS at low and high range), solar radiation (PAR) and
chlorophyll content (fluorescence).

5. Summary of test method:
The In-Situ Nitrate/Optical Frame is a combination of many instruments (see Table 1). The
overall purpose of this instrument is to detect NO3;  and NO3  and HS™ patterns in specific study
systems. The Satlantic ISUS or SUNA are the specific instruments used to detect NO3™ and HS'.
The SUNA (Submersible ultraviolet nitrate analyzer) is currently the preferred instrument, and
the ISUS (In-Situ Ultraviolet Spectroradiometer) is not in use. Inorganic chemical species absorb
different wavelengths of Ultra-Violet light (200-400 nm). By illuminating a sample of water
with UV light onto a spectrophotometer, the absorption spectra can be measured. The known
UV absorption spectra of NOs is known by the instruments processing computer. The
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instrument uses the absorptive characteristics of NO3™ to provide in situ measurements of NO3
concentration. HS™ can also be detected with a data reprocessing technique from the archived
absorption spectra. The other parameters measured along with NO3™ and HS™ will help to define
the mechanisms for NO3™ and HS distribution in the study system. All supplemental parameters
are measured simultaneously and integrated with NOj3 in the instrument’s data logger. In
addition, the parameters are paired with depth to resolve vertical patterns. To operate, the
integrated instrument package is connected to a laptop computer via an underwater profiling
cable through a deck box and USB connection. The unit is powered from an on-board generator
through the deck box. Once powered on, the instrument can be placed in the water and profiled
from the surface to a distance of at least 1 m from the bottom. When conditions dictate (calm
surface conditions, absence of interferences, etc.), the instrument may be lowered to within 0.5 m
of the bottom. The profiling rate should be 5cm/s or a 20m profile should take approximately 6
minutes to complete. The data will be reported in average 0.25 m bins, so this profiling rate is
needed to obtain a reasonable sample size within each 0.25 m.

Definitions: None.

Interferences:

Highly turbid waters resulting in sensor interference and contact with the bottom. Contact with
direct sunlight on the boat deck for prolonged periods can cause erroneous readings and
permanently damage many of the major components. The boat’s shadow can interfere with PAR
measurements. Bubbles in the T, SC sensor can cause erroneous measurements.

Safety:

Always use proper boating safety techniques when sampling from boats (see the most current
New York State Boater’s Safety Guide). Standard field procedures involving moderate lifting
should be applied. Wear gloves when using winch and avoid loose fitting clothing. Keep work
area clean and clutter free. Keep cables arranged neatly on deck to avoid tripping. Use proper
electrical connections and keep battery and invertor out of direct sunlight and/or rain. Use
leather gloves when using the electrical winch, avoid pinching/abrasions on cable.

Equipment and supplies:

Appropriate field sheets, In-Situ Nitrate/Optical Frame unit, laptop computer, connection cables
(underwater cable and communication cable), deck box, solar reflective cover, Kim wipes,
battery, power invertor, and the Honda generator.

Reagents and standards: None.

Reference Solution: None.

Sample collection, preservation, shipment and storage: No water samples collected.

Quality Control:

When deploying In-Situ Nitrate/Optical Frame lower in water ~ 2-3m and shake cable to expel
bubbles from sensors before starting profile. Avoid contact with bottom, interferences, and keep
out of direct sunlight to keep instruments from overheating (see # 7).

Calibration and standardization:

No on-site calibration is necessary; follow manufactures recommendation for deployment
initialization. The unit is returned to the manufacturer periodically (usually annually) for
complete calibration. DI checks for the nitrate sensor are performed periodically in the lab
(usually weekly).

Procedure:
. Warmup
i. turn on laptop computer
ii. start Honda generator or plug inverter into battery
iii. connect underwater cable to the deck box and the In-Situ Nitrate/Optical Frame at
the designated terminal.
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remove conductivity plugs, OBS sensor cap, and light sensor cap.

connect power cable to the deck box and power up (either with generator or
battery).

allow the unit to warm up for 15 minutes (this is essential as the readings will not
be accurate until the internal UV light source stabilizes).

connect the USB communication cable to the deck box and laptop computer.
access the WLHOST 7.09 icon on the desktop.

in the PORTs window:

change the Com Port setting to COM 10.

change the baud rate to 115200.

click on Logger tab

at toolbar, open Modes tab.

select ‘Advanced User’ option.

click “Get Setup” button. This retrieves the setup instructions from the DH4
logger.

click “Begin Sample” button — this activates the instruments to begin streaming
data to the logger on the frame [It does not send or save any data to the laptop].
access the real-time-data tab. From this tab you can view the data from all the
instruments as it streams to the logger. See the list below for a detailed list of the
ports and associated data.

Table 2. Date Port Settings

Port Instrument Parameter Format Column Number
1 ISUS/SUNA device name text 1
year YYYYJJ 2
fraction JD HH.HHH 3
NO3 data 4
spectral data data 5-250
2 SBE 37-Si T data 1
SC data 2
depth data 3
3 BB2 FL na na NUMErous
4 QSP 2150 counts optical counts 1
T data 2
voltage data 3
5 PSA 916 altitude data 1
9 C-Star C660 data 1

1 Note that the ISUS actively writes light frame data (SATNLF0095) which contains real data, and dark
frame data (SATNDFO0095) which is only used by the instrument internally.

xviil. click “Display Data” on port 1 to verify that the instrument is on and streaming
data. If not streaming data, check “Data Status” tab. Port 1 is the ISUS and
should be sending data at a rate of ~1000 bytes/s. If not, power down, disconnect
and try again. If still no communication, contact UFI for assistance.

Il.  Profiling
place the In-Situ Nitrate/Optical Frame in the water and lower to 2-3 m (or as
deep as possible without hitting bottom).

vigorously shake the cable to dislodge bubbles from the T/SC sensor

bring the In-Situ Nitrate/Optical Frame in the water at the surface.

UFI_ETFMM_v10.1_040121.doc

Effective: 04/01/2021

Page 69 of 163
Control Copy on Ivory Paper

NELAC Laboratory I1D: 11462
Document No. 022 Revision No. 10.1




S-9 ISUS EQUIPMENT CALIBRATION AND OPERATION

UPSTATE FRESHWATER INSTITUTE FIELD QUALITY METHODS MANUAL
224 Midler Park Drive, Syracuse, NY 13206

iv. access the Recording tab.

v. click “Record Archive” to begin saving the profile using the following naming
scheme: mmddyysystem abbrev_site.000. For example: on May 5, 2012, the
profile at site 05 on Onondaga Lake would be named 050512onl_05.000.

vi. after the logging has started, begin profiling at a rate of 5 cm/s or 20 sec per
meter.

vii. as the instrument nears the bottom, watch the altimeter (PORT5 column 1) and
boat depth finder.

viii. stop profiling when within 1 m from the bottom or closer as conditions dictate.

iX. access the Recording tab.

X. click “Stop Recording” to end the file.

xi. return the instrument to the boat, and continue to the next site [Note: If the
instrument will not be deployed for some time between sites, cover it with a rain
jacket or other reflective cover.

xii. if the waters are turbid or the bottom is contacted, rinse well with DI water once
each profile is complete.

xiii. use the same profiling procedure at each station.
I1l.  Maintenance

i. rinse all sensors with DI water

ii. gently wipe all sensors dry with optical lens paper

16. Calculations: Raw data are converted to units of scientific measure internally by the sensor.

17. Method performance:
This procedure is in accordance with the manufacturer’s recommendations.

18. Pollution prevention: This procedure has no discernible negative impact on the environment.

19. Data assessment and acceptance criteria for quality control measures:
Assessment of results is done at UFI facilities (post collection). Acceptance criteria for quality
control include consideration of field notation concerning interferences, presence of data points
outside parameter detection range values, and comparison to other data sources (i.e. ground
truth). Pre and post deployment DI checks are used to ensure probes are functioning properly.

20. Corrective actions for out-of-control or unacceptable data:
If unacceptable data is determined to be a result of instrument malfunction, then instrument will
be returned for repair. If unacceptable data is determined to be due to inappropriate use by the
field crew, then a review of the procedure will be conducted to ensure the problem will not
happen again.

21. Contingencies for handling out of control or unacceptable data:
Identify data that fail QA/QC, record throughout data transfer to client. Analyze cause of
unacceptable data (i.e. instrument error or interferences). Return instrument to manufacturer for
repair and recalibration if deemed necessary.

22. \Waste management: None.

23. References:

e Biospehrical Instruments, Inc., 5340 Riley Street, San Diego, CA 92110-2621 USA,
Phone: (619) 686-1888, Fax: (619) 686-1887, support@biospherical.com,
www.biospherical.com

e Satlantic Incorporated, Richmond Terminal, Pier 9, 3481 North Marginal Road, Halifax,
Nova Scotia, CANADA, Phone: (902) 492-4780, Fax: (902) 492-4781,
info@satlantic.com, www.satlantic.com

e Sea-Bird Electronics, Inc., 1808 136th Place NE, Bellevue, Washington 98005 USA,
Phone: (425) 643-9866, Fax: (425) 643-9954, www.seabird.com
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e Teledyne Benthos, Inc., Inc., 49 Edgerton Drive, North Falmouth, MA 02556, Phone:
(508) 563-1000, Fax: (508) 563-6444, sales@benthos.com

e WetlLabs, Inc., PO Box 518, Philomath, OR 97370, Phone: (541) 929-5650, Fax: (541)
929-5277, wetlabs@wetlabs.com, www.wetlabs.com
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pg. 1
SOP No. 315: YSI Sonde Calibration and Maintenance

=

Test method: YSI Sonde Calibration and Maintenance
Applicable matrix or matrices: Water.

3. Detection limit: see Table 1 below.

Table 1. Detection limits for YSI Parameters

N

Parameter Manufacturer Range of Accuracy Resolution
R Detecon

Temperature, T (°C) YSI -5t0 45 °C +0.15°C 0.01°C
Specific ~ Conductance, SC | YSI 0to 100 mS/cm | £0.5% 0.001 mS/cm to
(uS/cm) reading/0.001 0.1 mS/cm
mS/cm range dependent
pH, (units) YSI 0 to 14 units
Dissolved Oxygen, DO (mg/L) — | YSI 0 to 50 mg/L
6562 Standard
Dissolved Oxygen, DO (mg/L) — | YSI 0 to 50 mg/L 0-20 mg/L £ 1% of | 0.01 mg/L
6150 Optical reading,
20-50mg/L  +15%
of reading
Percent Saturation, DO % Sat | YSI 0 to 500 % air
(%) sat
Turbidity, YSI 0to 1000 NTU | £ 2% of reading or | 0.1 NTU
Tn (NTU) 0.3NTU whichever
iS worse
Chlorophyll Fluorescence, CHL | YSI 0 to 400 pg/L none provided 0.1 pg/L
(Hg/L)
Oxidation Reduction Potential, | YSI -999 to 999 mV
ORP (mV)*
Depth (pressure), z (m) YSI 0to 200 m 0.12m 0.0003m
*ORP not currently calibrated on YSI sondes
4. Scope and application: Drinking, surface and saline waters.
5 Summary of test method:

YSI sondes need to be fully calibrated before field installation on robotic monitoring platforms,
incorporation into an stream automated sampling unit, use with a datalogger and/or standalone
deployment. The following parameters need to be calibrated before each deployment: specific
conductance, pH, dissolved oxygen, turbidity, chlorophyll, and ORP. Calibration is system
dependent (i.e. not all parameters are sampled on all systems). Calibration involves adjusting the
values of parameters to that of known standards. Calibration needs to be performed only on
clean multiprobes and all calibration information needs to be recorded in the log book.
Calibration must be done in accordance with manufacturer’s recommendations.

6. Definitions:
Specific Conductance — the ability of a solution to conduct an electrical current normalized to 25
°C
Fluorescence — the emission of light radiation by algae and organic matter stimulated by the
absorption of incident light
Turbidity — a measure of light scattering by particles at an angle of 90°
Oxidation Reduction Potential — the tendency of a chemical species to acquire electrons and be

reduced.
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Interferences: see YSI User’s Manual for probe specific information.
Safety:
Wear protective glasses and latex gloves. Wear covered shoes, and if possible wear long sleeved
shirts, and long pants. For specific information on each chemical used in the maintenance or
calibration of a sonde, see the Material Safety Data Sheets located in the sonde room.
Equipment and supplies:
YSI multiprobe sonde, communication cable, computer, ring stand, DI water, paper towels, Kim
wipes, pH buffers (7 and 10), specific conductivity standard, turbidity reference solutions (low
range and high range NTU), rhodamine dye, Zobell solution, appropriate clothing, eye
protection, and latex gloves.
Reagents and standards:
1.409 mS/cm specific conductivity standard, 7.00 and 10.00 pH buffer standards, YSI 6072 low
range NTU and YSI 6073G high range NTU turbidity standards, Rhodamine dye solution, and
Zobell solution.
Reference Solution: None.
Sample collection, preservation, shipment and storage: NA.
Quality Control:
Calibration must be done in accordance with manufacturer’s recommendations. An annual
review will be performed to ensure proper functioning of the temperature probes. The review
will include temperature verification with an ASTM thermometer. The sondes all come
equipped with internal QC measures (i.e. it will not accept a calibration that deviates from a
certain range for each parameter). It is vital that UFI keep accurate records of sonde readings of
standards before and after deployment as well as detailed records of sonde deployment locations.
Calibration and standardization: This is the topic of this SOP.
Procedure:
I.  Maintenance
i. rinse probes thoroughly several time with tap water
ii. remove calibration cup
iii. invert sonde and place securely in ring stand
iv. gently begin the process of removing dirt and debris from the sonde housing and
probes.
V. use optic wipes or Kim wipes to clean optical windows on the turbidity and
chlorophyll probes
vi. be careful while cleaning the ORP/pH reference bulb. It is fragile.
vii. intermittently, remove sonde from stand and flush with tap water
viii. continue this process until the probes and sonde housing are clean
iX. wipe pH and ORP probes with DI water
X. rinse with tap water
xi. fill calibration cup with tap water and secure on sonde.
xii. store until needed
xiii. flush pressure sensor
1. DO Probe Maintenance
a. Standard 6562 Probe
i. remove black O-ring
ii. remove and throw away old membrane
iii. very gently rub the probe’s metal surface with very fine
sandpaper if metal looks tarnished
iv. rinse inside of probe with DI
v. flush inside of probe with YSI DO electrolyte 3 times
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vi. Place sonde on ring stand

vii. fill DO probe basin with DO electrolyte so that a meniscus
is formed

viii. put a YSI Standard %2 membrane sheet over meniscus

iXx. place O-ring over membrane and fit around probe

X. check that the membrane is smooth (no wrinkles)

xi. check for bubbles under the membrane by shaking the YSI
gently upside down if there are bubbles repeat procedure
from step 7)

xii. fill cup % fill with tap water

b. Optical 6150 Probe

i. remove optical probe wiper
ii. inspect for damage and wear
iii. replace wiper if needed
iv. rinse probe with DI

v. fill cup % fill with tap water

Il.  Calibration [The manufacturer has set internal controls on the criteria of calibration
acceptance. UFI follows the guidelines of calibration as directed by the manufacturer]
turn on computer
connect bench cable labeled YSI to serial port and YSI unit.
plug in power cable labeled YSI
select the YSI Terminal icon located on the desktop
at the # sign type menu
select 2 for the Calibration menu
note: calibration should only be performed on cleaned sondes
it is important to calibrate Specific Conductance before calibrating pH. pH buffer
solutions are highly saline and therefore can cause Specific Conductance
calibration problems.
1. Calibration of Specific Conductance

i

ii.
iii.
iv.
V.
Vi.
Vii.
Viil.

UFI_ETFMM_v10.1_
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rinse probes with DI water. Repeat.

fill cup with DI water and record DI SC value on calibration form
(this is just a check, not a calibration). If the DI value is greater
than 5 uS/cm, corrective action is required.

add a small portion of standard to rinse the sensors. Repeat.

add enough standard to cover the probes.

choose conductivity calibration from the menu

choose spCond

press <enter> -- probe data should be showing on the screen.

find conductivity value and record on calibration sheet. [If the
specific conductivity reading is more than £ 40 uS/cm of standard,
do not calibrate. Re-clean probes with DI. Retry. If specific
conductivity reading is still more than £ 40 uS/cm of the standard,
empty contents from the pour bottle and obtain new specific
conductivity standard from the storage container Re-clean the
probes and try again. If the problem persists then corrective action
is required.

type <enter> -- this will update the conductivity calibration

type <enter> to continue
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k. type <0> -- this will return you to the sensor selection list for
calibration

reuse standard.

record information on calibration sheets

.3._

rinse probes with DI water. Repeat.
rinse probes with 7 pH buffer. Repeat.
add enough 7 pH buffer to cover the probes.
choose pH calibration from the menu
choose 2-point calibration
type 7.0 at prompt <enter> -- probe data should be showing on the
screen.
find pH value and record on calibration sheet.
<enter> -- this will update the pH calibration for point 1 (7 pH)
<enter>
reuse buffer.
rinse probes with DI water. Repeat.
rinse probes with 10 pH buffer. Repeat.

. add enough 10 pH buffer to cover the probes.
type 10.0 at the prompt <enter>
find pH value and record on calibration sheet.
<enter> -- this will update the pH calibration for point 2 (10)
<enter>
type <0>
reuse buffer

t. record information on calibration sheets
3. Dissolved Oxygen
a. Standard 6562 Probe

D OO o

» TeTOS 3T AT D@

calibration of DO should only be done 12-24 hours after
DO probe maintenance
rinse probes with DI water. Repeat.

ii. fill calibration cup with DI water up to, but below DO

probe.
iv. if water is on membrane surface, gently dab with clean
Kimwipe.
v. loosely place cap on calibration cup, allowing space for air
equilibrium.
vi. choose Dissolved Oxygen calibration from the menu
vii. choose %DO Sat
viii. type the atmospheric pressure in mmHg at the prompt
iX. <enter> -- probe data should be showing on the screen.
x. find %DO Sat value.
xi. allow several minutes (at least 5 minutes, 10-15 ideally) for
values to stabilize
xii. <enter> -- this will update the DO calibration (note that
DO will not necessarily read 100 % Saturation.)
xiii. <enter>
Xiv. type <0>
xv. record information on calibration sheets
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b. Optical 6150 Probe (ROX sensor)

i.
ii.
iii.
iv.
V.
Vi.
Vii.
Viii.
iX.
X.
Xi.
Xii.
xiii.
Xiv.

4. Chlorophyll

rinse probes with DI water. Repeat.

fill calibration cup with DI water up to, but below
Temperature probe.

if water is on membrane surface, gently dab with clean
Kimwipe.

loosely place cap on calibration cup, allowing space for air
equilibrium.

choose Optical Dissolved Oxygen calibration from the
menu

choose %DO Sat

type the atmospheric pressure in mmHg at the prompt
<enter> -- probe data should be showing on the screen.
find %DO Sat value.

allow several minutes (at least 5 minutes, 10-15 ideally) for
values to stabilize

<enter> -- this will update the DO calibration (note that
DO will not necessarily read 100 % Saturation.)

<enter>

type <0>

record information on calibration sheets

a. Two point calibration [Note: 2 point calibrations are only done
prior to initial deployment and may be done mid-field season to
verify proper functioning]

i
ii.
iii.
iv.
V.
vi.

Vii.
Viii.

Xi.
Xii.
xiii.
Xiv.

XV.
XVi.

XVii.
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go to the Advanced menu

select Sensors

set CHL Temp Co % to ZERO (0.0)
go back to the calibration menu.
rinse probes with DI water. Repeat.
when conducting chlorophyll
calibration cup.

fill cup nearly completely full of DDI water and secure cap.
invert unit so that the CHL sensor is completely covered
with water.

gently tap YSI unit to free any bubble attached to sensor
surface.

choose CHL calibration from the menu

choose ug/L

choose or 2 point calibration

type 0.0 at prompt <enter> -- probe data should be showing
on the screen.

type ‘3’ to cause wiper to clean (remove micro-bubbles
from) chlorophyll sensor’s surface.

find CHL value and record on calibration sheet.

<enter> -- this will update the fluorometer calibration for
point 1 (0 ug/L)

after completing 0 ug/L calibration replace, DI water with
Dye solution (obtained from lab).
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XViil.
XiX.
XX.
XXi.
XXii.
xXXiil.
XXIiV.

XXV.

XXVI.

type dye equivalent ug/L at prompt for point 2.

type ‘3’ to cause wiper to clean (remove micro-bubbles
from) chlorophyll sensor’s surface.

find CHL value Find CHL value and record on calibration
sheet.

<enter> -- this will update the fluorometer calibration for
point 2 (dye ug/L)

<enter>

type <0>

discard solution.

go back to Filters under the advanced menu and turn CHL
Temp Co % to previous value.

record information on calibration sheets

b. One point calibration [Note: 1 point calibrations are done every
time the sonde is calibrated]

i.
ii.
iii.
iv.
V.
Vi.
Vii.
Viii.

Xi.
Xii.
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rinse probes with DDI water. Repeat.

when conducting chlorophyll calibration
calibration cup.

fill cup nearly completely full of DDI water and secure cap.
invert unit so that the CHL sensor is completely cover with
water.

gentle tap YSI unit to free any bubble attached to sensor
surface.

choose CHL calibration from the menu

choose ug/L

choose 1 point calibration

type 0.0 at prompt <enter> -- probe data should be showing
on the screen.

type ‘3’ to cause wiper to clean (remove micro-bubbles
from) chlorophyll sensor’s surface.

find CHL value and record on calibration sheet.

<enter> -- this will update the fluorometer calibration for
point 1 (0 ug/L)

use dark
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Table 2. T and CHL relationship for Rhodamine dye

T (°C) CHL (pg/L) T (°C) CHL (pg/L)
30.00 100.00 18.50 121.00
29.50 100.75 18.00 122.00
29.00 101.50 17.50 123.00
28.50 102.25 17.00 124.00
28.00 103.00 16.50 125.00
27.50 103.75 16.00 126.00
27.00 104.50 15.50 127.25
26.50 105.25 15.00 128.50
26.00 106.00 14.50 129.75
25.50 107.00 14.00 131.00
25.00 108.00 13.50 132.25
24.50 109.00 13.00 133.50
24.00 110.00 12.50 134.75
23.50 110.75 12.00 136.00
23.00 111.50 11.50 137.00
22.50 112.25 11.00 138.00
22.00 113.00 10.50 139.00
21.50 114.25 10.00 140.00
21.00 115.50 9.50 141.00
20.50 116.75 9.00 142.00
20.00 118.00 8.50 143.00
19.50 119.00 8.00 144.00
19.00 120.00
Rhodamine dye is reported to be a possible carcinogen, therefore handle appropriately!!!
5. Turbidity

a. dry YSI Multiprobe completely

b. remove Tn and Chl wipers (DO wiper if present)

c. fill calibration cup with DI water

d. place inverted sonde in calibration cup 5 cm above cup bottom

e. chose Turbidity calibration from the menu

f. chose 2-point calibration

g. type 0.0 at prompt <enter> -- probe data should be showing on the

UFI_ETFMM_v10.1_040121.doc
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screen.
find turbidity value and record on calibration sheet.

<enter> -- this will update the turbidity calibration for point 1 (0.0
NTU)

<enter>

invert sonde and place in a calibration cup with high NTU standard
obtained from YSI 6073G Tn Standard container

gently tap YSI unit to free any bubbles attached to sensor surface.

. type high NTU value at prompt <enter> -- probe data should be

showing on the screen.

find turbidity value and record on calibration sheet.

1<enter> -- this will update the turbidity calibration for point 2
(high range NTU)
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p. <enter>
g. reuse standard.
r. dry YSI Multiprobe completely
s. invert sonde and place in a calibration cup with low NTU standard
obtained from YSI 6072 Tn Standard container
t. observe and record Tn reading in low NTU Standard on calibration
sheet
u. re-attach Tn and Chl wipers
6. Oxidation Reduction Potential
a. Please see User’s Manual for ORP calibrations (currently UFI does
not perform ORP measurements - 06/03/16)
7. Rhodamine probe
a. will be calibrated and checked prior to use as per the
manufacturer’s instructions - please see User’s manual.
8. Blue green algae probe
b. will be calibrated and checked prior to use as per the
manufacturer’s instructions - please see User’s manual.
I1l.  Replacing Wipers
i. using the appropriate Allen wrench, remove the wipers on both the turbidity and
chlorophyll probes
ii. remove old wiping foam from wiper
iii. replace with new wiping foam
iv. reattach wipers to probes with appropriate Allen wrench
Calculations: Raw data are converted to units of scientific measure internally by the sensor.
Method performance: Performed according to manufacturer’s recommendations.
Pollution prevention:
All calibration solutions are flushed down the drain in the sink with tap water.
Data assessment and acceptance criteria for quality control measures:
YSI multiprobe sondes all come equipped with internal QC measures (i.e. it will not accept a
calibration that deviates from a certain range for each parameter).
Corrective actions for out-of-control or unacceptable data:
If a probe or sonde continually fails calibration then the instrument will be replaced with a new
one or returned to the manufacturer for repair.
Contingencies for handling out of control or unacceptable data:
Identify data that fail QA/QC, record throughout data transfer to client. Analyze cause of
unacceptable data (i.e. instrument error or interferences). Return instrument to manufacturer for
repair and recalibration if deemed necessary.
Waste management:
All calibration solutions are flushed down the drain in the sink with tap water.
References:
e YSI Environmental Operations Manual revision J (3/2012), 1700/1725 Brannum Lane,
Yellow Springs, OH 45387, www.ysi.com
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pg. 9
SOP No. 331: YSI Buoy Maintenance

1. Test Method: YSI Buoy Maintenance

2. Applicable matrix or matrices: Salt and fresh surface waters.

3. Detection limit: see field SOP 315.

4. Scope and application: Drinking, surface and saline waters.

5. Summary of test method:
Weekly (or biweekly), deployed data sondes need to be removed for cleaning and calibration.
Cleaned and fully calibrated data sondes need to be installed to replace those sondes removed.
Data sondes are calibrated in the lab, and then integrated with YSI platforms which are located
on various aquatic systems. Calibration is described in detail in the YSI user manual (see
References: section 23) and YSI sonde calibration SOP 315. Data sondes are integrated with the
YSI datalogger with an underwater profiling cable. Sonde integration is straight forward;
however, sonde recognition by the YSI buoys on-board computer must be verified. A laptop
computer is wirelessly connected to the YSI datalogger using communication software. Proper
functioning of the new data sonde is verified.

6. Definitions: None.

7. Interferences: see field SOP 315.

8. Safety:

Standard field procedures involving moderate lifting should be applied.
Use caution and follow standard boating safety procedures. Wear gloves when lowering. Keep
work area clean and clutter free.
9. Equipment and supplies: See system specific equipment list.
10. Reagents and standards: None.
11. Reference Solution: None.
12.  Sample collection, preservation, shipment and storage: No water samples collected.
13.  Quality Control:
Verify recognition of sonde by YSI platform. Check that data looks reasonable via the laptop
and communication software. Avoid interferences (see # 7).
14.  Calibration and standardization:
The calibration of each component of the integrated profiling unit is done in the lab by UFI
technicians according to manufacturer’s instructions (see # 23) and field SOP 315.
15.  Procedure:
I.  Buoy Deployment
i. place fully charged battery in compartment but DO NOT connect
ii. connect anchor line-harness to buoy I-bolts
iii. hook anchor line-harness to boat and tow to site
iv. connect buoy-harnesses to anchor lines
v. install counter weight
vi. install depth finder
vii. connect sonde to data cable
viii. attached field cup
iX. lower sonde to park depth
X. connect battery to datalogger
xi. if the buoy will not respond initially, the battery may not be receiving enough
charge from the solar panel (overcast conditions may be limiting) See IV.
Toubleshooting v. dead battery)
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II.  Routine Maintenance
i.  Atthe buoy

1.
2.
3.

tether boat to buoy
inspect for problems with buoy (listing, broken anchor line, etc...)
unlock solar covers to access datalogger

ii.  Communicating with the buoy

1.

6.

turn on laptop

2. access wireless internet connection

3. open Campbell Scientific/Loggernet software
4,

5. click connect (may take several seconds)

select buoy of interest

open numerical screen and ports and flags screen

iii.  Before sonde exchange

1.

4.
5. verify datasonde at park depth (Sonde/Start Profile, Flag 5) . Send to park

6.

inspect internal connections

a. inspect battery-datalogger connections

b. inspect datasonde-datalogger connections
DO NOT attempt to service a buoy that is actively profiling!!! Wait until
profile is complete.
verify buoy is not in ‘Service’ mode (if in ‘Service’ see IV.
Troubleshooting)
set buoy to ‘Service’ (Flag 2) with software on laptop

if not at park depth (Park Depth, Flag 7)
record parameters from existing datasonde on field sheet

iv.  Sonde exchange

1. manually pull existing sonde into the boat

2. disconnect from data cable

3. check pins for corrosion, moisture, etc..., check cable for damage

4. record sonde coming out (#) and sonde going in (#)

5. after connecting the new sonde lower it back to the park depth

6. clean field cup

7. lower to park depth

v.  After sonde exchange

1. click ‘Reset’ (Flag 1)

2. click ‘Sonde Parameters’ (Flag 8): verify if a normal response or error
message (if error, check sonde configuration- date, time, depth (m)
enabled, else see User’s manual)

3. click ‘Synchronize Time’ (Flag 6): verify if a normal response/no error
message (if error, see V. Troubleshooting)

4. verify that the datasonde is at park depth (if not move to park depth (‘Park
Depth, Flag #)

5. record parameters (‘Sonde/Start Profile’, Flag 5) from new datasonde

6. record battery voltage (should be above 12.3 V): if the battery is less than
12.3 then replace (or schedule replacement) battery (this will verify that
the battery is charging)

7. record datalogger temperature (should be between -30 - + 50°C, if not
contact YSI to replace sensor)

8. record datalogger RH (should be below 40%): schedule a desiccant change
for next trip if RH greater than 40%
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9. confirm reservoir depth with buoy depth finder (Flag 3)

10. turn off ‘Service’ (Flag 2)

11. Start profile (‘Sonde/Start Profile’, Flag 5) and verify buoy is functioning

properly (performing a profile, collecting data, spooling properly, etc...)

12. disconnect from Loggernet
Meteorological Station Verification (if applicable)

1. connect to meteorological station (may take several seconds-minute)

2. verify real-time data, log compass, pitch, and roll on left-hand column

3. record parameters from met station, 15min averaged (right hand column)
Physical buoy inspection

1. inspect hulls and decking for integrity

2. inspect winch assembly

3. visually inspect anchor lines and shackles

4. visually inspect solar panels and clean if needed

1. Buoy inspection

i
ii.
iii.
iv.
V.
Vi.

inspect hulls

inspect decking

inspect winch assembly

visually inspect anchor lines

visually inspect shackles

visually inspect solar panels and clean

IV.  Buoy Recovery

i
ii.
iii.
iv.
V.
Vi.
Vii.
Viil.
iX.
X.
Xi.

disconnect battery from datalogger

remove sonde from water and disconnect

remove depth finder

disconnect anchor lines from harnesses

remove rope and subsurface buoys

attached anchor lines to over winter buoys

hook anchor line-harness to boat and tow to recovery site
remove counterweight

tow to shore and recover on trailer

disconnect components including Me.t station if applicable
trailer buoy and secure it with straps/tie-downs

V.  Troubleshooting

UFI_ETFMM_v10.1_040121.doc
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buoy in ‘Service’

1. determine the depth of the sonde (park depth, bottom, surface, etc...)

2. determine if sonde is hung up (physically) on an anchor line, bottom
debris, or can freely move (you can do this manually by pulling the cable
into the boat)
if hung-up, attempt to free from obstruction
4. if the sonde can move freely, attempt to start a profile

a. turn off ‘Service’
b. click ‘Sonde/Start Profile’, Flag 5
c. if buoy performs a profile without problems, continue with
maintenance
d. if profile aborts, continue with troubleshooting
5. determine if winch and spool are functioning properly
a. if functioning properly continue with troubleshooting
b. if not contact support
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6. determine if old sonde is the problem by attempting sonde change

7.

8.

a. pull existing sonde into boat and replace with new sonde as
indicated in Il. Routine Maintenance and see if new sonde
responds as normal (pay attention to connectors; broken pins,
moisture in connection, corrosion, bends/breaks in cable, etc...)

b. if functioning properly continue with routine maintenance

if there are no physical problems with buoy, the problem could be
software, contact support
leave buoy in ‘Service’ if unable to repair and wait for support instructions

ii. ‘Sonde Parameters’ error: check sonde configuration and retry
iii. ‘Synchronize Time’ error: check sonde date/time setup and retry
iv. desiccant change if RH is greater than 40%.

1. open datalogger housing

2.

remove old desiccant

3. add new desiccant pouch
4. seal housing lid gasket and close housing
v. initial setup or low/dead battery
1. connect buoy power leads to battery, verifying that the negative lead (-) is

connected to the negative terminal (-) and that the positive lead (+) is
connected to the positive terminal (+).

with the solar panels connected, verify that the "Charging" LED
illuminates (depending on incident light conditions and initial battery
charge the light may switch on and off -- this is normal).

check that the "Activated” LED is not illuminated. If it is not (off), then
after a few minutes proceed to step v). If the "Activated" LED is
illuminated (on), then proceed to step iv)

Note: The charge controller regulates the solar panels charging of the
battery. If the battery is less than fully charged (less than 13V) it will
prevent power from being made available to the electronics until the
voltage exceeds 13V. This only occurs when the battery is first connected
and when the battery voltage is less than 13V. When this occurs the
"Activated” LED will be illuminated. To bypass this feature, either supply
an external source of power (for example a battery charger) or with the
solar panels connect and proving a minimum of 17.5V, the fuse holder can
be opened then closed (this effectively temporarily disconnecting the
positive terminal). The "Activated"” light should go out and power should
now be supplied to the electronics. There are a few LEDs that are
marginally visible through the clear end of electronics enclosure. You can
look to see if these are illuminated to verify that power is being supplied to
the electronics.

5. V) re-attempt to communicate with the buoy

Calculations: None.

Method performance:

This procedure is in accordance with the manufacturer’s recommendations.
Pollution prevention: This procedure has no discernible negative impact on the environment.

Data assessment and acceptance criteria for quality control measures:

Assessment of results is done at UFI facilities (post collection). Acceptance criteria for quality
control include consideration of field notation concerning interferences, presence of data points
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outside parameter detection range values, and comparison to other data sources (i.e. ground
truth).
Corrective actions for out-of-control or unacceptable data:
If unacceptable data is determined to be a result of instrument malfunction, then instrument will
be returned for repair. If unacceptable data is determined to be due to inappropriate use by the
field crew, then a review of the procedure will be conducted to ensure the problem will not
happen again.
Contingencies for handling out of control or unacceptable data:
Identify data that fail QA/QC, record throughout data transfer to client. Analyze cause of
unacceptable data (i.e. instrument error or interferences). Return instrument to manufacturer for
repair and recalibration if deemed necessary.
Waste management: None.
References:

e YSI Environmental Operations Manual revision J (3/2012), 1700/1725 Brannum Lane,

Yellow Springs, OH 45387, www.ysi.com
e see field SOP 315
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SOP No. 312: Sediment Trap Deployment and Collection

ko E

10.
11.
12.

13.

Test method: Sediment Trap Deployment and Collection.

Applicable matrix or matrices: Water.

Detection limit: NA.

Scope and application: Drinking, surface and saline waters.

Summary of test method:

A sediment trap is a cylindrical PVC tube with an aspect ratio (height/diameter) of 6 and a
diameter of 8.9 cm closed on the bottom and open at the top to collect particulates as they settle
through the water column of a lake or reservoir. These PVC tubes are deployed as assemblages
of three. Sediment traps are used to quantify downward flux (DF) of particles in a water body
and the settling velocity of particles (SV). Routine chemical analyses can be performed on the
sediment trap sample as well. Theses analyses include but are not limited to total suspended
solids, volatile suspended solids, and fixed (or non-volatile) suspended solids. A sediment trap
assemblage is deployed in the water column at a depth which is site and sampling purpose
specific. For example, sediment traps can be deployed just below the thermocline to estimate
downward flux of particles from the epilimnion, or sediment traps can be deployed near the
bottom of a water body to estimate sediment resuspension.

Definitions:

Downward flux (DF) — The downward movement of particles quantified by mass per unit area
per unit time (mass/area/time)

Settling Velocity (SV) — The settling distance of particles per unit time (length/time) or the ratio
of DF to particle concentration (mass/volume).

Interferences:

Improper deployment (not vertical) and improper cleaning can invalidate results, deployment at
the incorrect depth (i.e. too close to the bottom), shaking of the traps during collection, improper
(too fast) draining of the overlying water in the trap will cause in-trap resuspension and loss.
Safety:

Be careful leaning over the gunwale when retrieving the sediment trap/buoy. Always use proper
boating safety techniques when sampling from boats (see the most current New York State
Boater’s Safety Guide). Standard field procedures involving moderate lifting should be applied.
Wear leather gloves during retrieval and deployment.

Equipment and supplies:

Sediment trap assemblage (arrangements of three), deployment rope, sub-surface float, surface
float, anchor, black rubber stoppers, cleaning brush, funnel, collection bottles, and chains of
custody.

Reagents and standards: None.

Reference Solution: None.

Sample collection, preservation, shipment and storage:

All samples will be stored on ice after collection, transported to UFI laboratories in coolers, and
be accompanied by the necessary documentation (chains of custody) unless specifically noted.
Quality Control:

While deploying be sure that the black rubber stoppers are securely inserted into PVC trap drain
holes. Make sure the traps are sitting vertical in the water column (and not in the sediment)
and verify trap depths after deployment. Upon retrieval log sediment trap depth, water column
depth, trap location with GPS coordinates, date and time of deployment and retrieval, and any
other appropriate field notes (runoff events or algae blooms during the deployment period) on the
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sediment trap field sheets. During sample collection, drain water from the trap slowly to prevent
in-trap resuspension. Secure caps to sediment trap prior to trap shaking. Pour slowly into
collection bottle and use a funnel to prevent spillage. Record all information and complete the
chain of custody.
14. Calibration and standardization: NA.
15. Procedure:
I.  Deployment
I. traps should be deployed so that a metalimnetic trap is below and should remain
below the upper mixed layer during maximum stratification (depth is system
dependent). Lines should be readjusted as needed. A hypolimnetic trap is placed
approximately 1 to 2 meters above the bottom sediments

ii. traps should be put over the side of the boat and lowered by hand — try not to
disturb bottom sediments when deploying to avoid possibility of false high
deposition measurements associated with resuspension

iii. lower the assembly in the following manner: (1) anchor, (2) bottom trap, (3) top
trap, (4) subsurface float, and (5) surface marker float.

iv. depth of traps should be marked with the depth finder and recorded on the field
sheet

v. slack in the line at the surface is recommended and helps prevent trap re-location
after changes in water surface elevation.

[l.  Collection
i. pull the boat up next to the sediment trap buoy.

ii. using the depth finder, check and record the depth of the trap on the field sheet

iii. pull trap buoy and slack line into the boat (depending on weather conditions,
someone may need to keep the boat in position).

iv. pull the sediment trap up through the water column in a steady and consistent
manner

V. once trap is in the boat, tie off trap anchor line (or pull into boat).

vi. drain trap by slowing removing plugs from the side of the trap

vii. once drained, replace plugs, and cap traps

viii. shake up traps until well mixed and pour off into sediment trap bottles (depending
on the system, pour all traps into one sample bottle or pour each cylinder into its
own sample bottle)

iX. clean the traps (inside and outside) by scrubbing them with a brush and rinse 2-3
times with water (be sure to mark that the traps have been cleaned on the
chains of custody)

X. cap sample bottles and place in a cooler with ice

xi. properly fill out chain of custody

xii. redeploy
I1l.  Contingencies for missing traps and/or when trap collection varies from routine sampling
schedule

i. Sediment traps not collected on the scheduled day of routine collection
1. Fill out chain of custody header (sampled by and date of collection)
2. Record NS (Not Sampled) on check boxes for each trap
3. Provide reason for NS in Comments/Deviations from Sampling Plan box

(trap missing, bad weather prevented collection etc.)

ii. Deployment of new sediment traps
1. Fill out chain of custody header (sampled by and date of collection)
2. Record NS (Not Sampled) on check boxes for each trap
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3. Provide reason for NS in Comments/Deviations from Sampling Plan box
(trap redeployed etc.)
iii.  Chains of custody documenting the above inconsistencies will be kept on file with
other sediment trap chains to provide and accurate documentation of the sediment
trap collection record.

Calculations (performed by analysts, not be field crew upon collection):

w . : .
Downward flux (DF) = (A_tj where W is the mass of the collected constituents (g), A is the
X

area of the trap opening (m2), and t is the time of deployment (d).
DF
particle conc.

particle conc. is the concentration of particles in (g/m®)

Method performance:

This is an accepted UFI procedure, performed as recommended by scientific literature.

Pollution prevention: NA.

Data assessment and acceptance criteria for quality control measures: NA.

Corrective actions for out-of-control or unacceptable data: NA.

Contingencies for handling out of control or unacceptable data: NA.

Waste management: This procedure generates no hazardous waste.

References:

e Bloesch, J., 1996. Towards a New Generation of Sediment Traps and a Better

Measurement/Understanding of Settling Particulate Flux in Lakes and Oceans: A
Hydrodynamic Protocol. Aquatic Science 58:283-296.

Settling Velocity (SV) = S, =( } where (DF) is the downward flux (g/m%d), and
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SOP No. 315: YSI Sonde Calibration and Maintenance

=

Test method: YSI Sonde Calibration and Maintenance
Applicable matrix or matrices: Water.

3. Detection limit: see Table 1 below.

Table 1. Detection limits for YSI Parameters

N

Parameter Manufacturer Range of Accuracy Resolution
R Detecon

Temperature, T (°C) YSI -5t0 45 °C +0.15°C 0.01°C
Specific ~ Conductance, SC | YSI 0to 100 mS/cm | £0.5% 0.001 mS/cm to
(uS/cm) reading/0.001 0.1 mS/cm
mS/cm range dependent
pH, (units) YSI 0 to 14 units
Dissolved Oxygen, DO (mg/L) — | YSI 0 to 50 mg/L
6562 Standard
Dissolved Oxygen, DO (mg/L) — | YSI 0 to 50 mg/L 0-20 mg/L £ 1% of | 0.01 mg/L
6150 Optical reading,
20-50mg/L  +15%
of reading
Percent Saturation, DO % Sat | YSI 0 to 500 % air
(%) sat
Turbidity, YSI 0to 1000 NTU | £ 2% of reading or | 0.1 NTU
Tn (NTU) 0.3NTU whichever
iS worse
Chlorophyll Fluorescence, CHL | YSI 0 to 400 pg/L none provided 0.1 pg/L
(Hg/L)
Oxidation Reduction Potential, | YSI -999 to 999 mV
ORP (mV)*
Depth (pressure), z (m) YSI 0to 200 m 0.12m 0.0003m
*ORP not currently calibrated on YSI sondes
4. Scope and application: Drinking, surface and saline waters.
5 Summary of test method:

YSI sondes need to be fully calibrated before field installation on robotic monitoring platforms,
incorporation into an stream automated sampling unit, use with a datalogger and/or standalone
deployment. The following parameters need to be calibrated before each deployment: specific
conductance, pH, dissolved oxygen, turbidity, chlorophyll, and ORP. Calibration is system
dependent (i.e. not all parameters are sampled on all systems). Calibration involves adjusting the
values of parameters to that of known standards. Calibration needs to be performed only on
clean multiprobes and all calibration information needs to be recorded in the log book.
Calibration must be done in accordance with manufacturer’s recommendations.

6. Definitions:
Specific Conductance — the ability of a solution to conduct an electrical current normalized to 25
°C
Fluorescence — the emission of light radiation by algae and organic matter stimulated by the
absorption of incident light
Turbidity — a measure of light scattering by particles at an angle of 90°
Oxidation Reduction Potential — the tendency of a chemical species to acquire electrons and be

reduced.
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Interferences: see YSI User’s Manual for probe specific information.
Safety:
Wear protective glasses and latex gloves. Wear covered shoes, and if possible wear long sleeved
shirts, and long pants. For specific information on each chemical used in the maintenance or
calibration of a sonde, see the Material Safety Data Sheets located in the sonde room.
Equipment and supplies:
YSI multiprobe sonde, communication cable, computer, ring stand, DI water, paper towels, Kim
wipes, pH buffers (7 and 10), specific conductivity standard, turbidity reference solutions (low
range and high range NTU), rhodamine dye, Zobell solution, appropriate clothing, eye
protection, and latex gloves.
Reagents and standards:
1.409 mS/cm specific conductivity standard, 7.00 and 10.00 pH buffer standards, YSI 6072 low
range NTU and YSI 6073G high range NTU turbidity standards, Rhodamine dye solution, and
Zobell solution.
Reference Solution: None.
Sample collection, preservation, shipment and storage: NA.
Quality Control:
Calibration must be done in accordance with manufacturer’s recommendations. An annual
review will be performed to ensure proper functioning of the temperature probes. The review
will include temperature verification with an ASTM thermometer. The sondes all come
equipped with internal QC measures (i.e. it will not accept a calibration that deviates from a
certain range for each parameter). It is vital that UFI keep accurate records of sonde readings of
standards before and after deployment as well as detailed records of sonde deployment locations.
Calibration and standardization: This is the topic of this SOP.
Procedure:
I.  Maintenance
i. rinse probes thoroughly several time with tap water
ii. remove calibration cup
iii. invert sonde and place securely in ring stand
iv. gently begin the process of removing dirt and debris from the sonde housing and
probes.
V. use optic wipes or Kim wipes to clean optical windows on the turbidity and
chlorophyll probes
vi. be careful while cleaning the ORP/pH reference bulb. It is fragile.
vii. intermittently, remove sonde from stand and flush with tap water
viii. continue this process until the probes and sonde housing are clean
iX. wipe pH and ORP probes with DI water
X. rinse with tap water
xi. fill calibration cup with tap water and secure on sonde.
xii. store until needed
xiii. flush pressure sensor
1. DO Probe Maintenance
a. Standard 6562 Probe
i. remove black O-ring
ii. remove and throw away old membrane
iii. very gently rub the probe’s metal surface with very fine
sandpaper if metal looks tarnished
iv. rinse inside of probe with DI
v. flush inside of probe with YSI DO electrolyte 3 times
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vi. Place sonde on ring stand

vii. fill DO probe basin with DO electrolyte so that a meniscus
is formed

viii. put a YSI Standard %2 membrane sheet over meniscus

iX. place O-ring over membrane and fit around probe

X. check that the membrane is smooth (no wrinkles)

xi. check for bubbles under the membrane by shaking the YSI
gently upside down if there are bubbles repeat procedure
from step 7)

xii. fill cup % fill with tap water

b. Optical 6150 Probe

i. remove optical probe wiper
ii. inspect for damage and wear
iii. replace wiper if needed
iv. rinse probe with DI

v. fill cup % fill with tap water

Il.  Calibration [The manufacturer has set internal controls on the criteria of calibration
acceptance. UFI follows the guidelines of calibration as directed by the manufacturer]
turn on computer
connect bench cable labeled YSI to serial port and YSI unit.
plug in power cable labeled YSI
select the YSI Terminal icon located on the desktop
at the # sign type menu
select 2 for the Calibration menu
note: calibration should only be performed on cleaned sondes
it is important to calibrate Specific Conductance before calibrating pH. pH buffer
solutions are highly saline and therefore can cause Specific Conductance
calibration problems.
1. Calibration of Specific Conductance

i

ii.
iii.
iv.
V.
Vi.
Vii.
Viil.

UFI_ETFMM_v10.1_
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b.
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rinse probes with DI water. Repeat.

fill cup with DI water and record DI SC value on calibration form
(this is just a check, not a calibration). If the DI value is greater
than 5 uS/cm, corrective action is required.

add a small portion of standard to rinse the sensors. Repeat.

add enough standard to cover the probes.

choose conductivity calibration from the menu

choose spCond

press <enter> -- probe data should be showing on the screen.

find conductivity value and record on calibration sheet. [If the
specific conductivity reading is more than £ 40 uS/cm of standard,
do not calibrate. Re-clean probes with DI. Retry. If specific
conductivity reading is still more than £ 40 uS/cm of the standard,
empty contents from the pour bottle and obtain new specific
conductivity standard from the storage container Re-clean the
probes and try again. If the problem persists then corrective action
is required.

type <enter> -- this will update the conductivity calibration

type <enter> to continue
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k. type <0> -- this will return you to the sensor selection list for
calibration

reuse standard.

record information on calibration sheets

.3._

rinse probes with DI water. Repeat.
rinse probes with 7 pH buffer. Repeat.
add enough 7 pH buffer to cover the probes.
choose pH calibration from the menu
choose 2-point calibration
type 7.0 at prompt <enter> -- probe data should be showing on the
screen.
find pH value and record on calibration sheet.
<enter> -- this will update the pH calibration for point 1 (7 pH)
<enter>
reuse buffer.
rinse probes with DI water. Repeat.
rinse probes with 10 pH buffer. Repeat.
. add enough 10 pH buffer to cover the probes.
type 10.0 at the prompt <enter>
find pH value and record on calibration sheet.
<enter> -- this will update the pH calibration for point 2 (10)
<enter>
type <0>
reuse buffer
t. record information on calibration sheets
3. Dissolved Oxygen
a. Standard 6562 Probe
i. calibration of DO should only be done 12-24 hours after
DO probe maintenance
ii. rinse probes with DI water. Repeat.
ii. fill calibration cup with DI water up to, but below DO

D OO o

» TeTOS 3T AT D@

probe.
iv. if water is on membrane surface, gently dab with clean
Kimwipe.
v. loosely place cap on calibration cup, allowing space for air
equilibrium.
vi. choose Dissolved Oxygen calibration from the menu
vii. choose %DO Sat
viii. type the atmospheric pressure in mmHg at the prompt
iX. <enter> -- probe data should be showing on the screen.
x. find %DO Sat value.
xi. allow several minutes (at least 5 minutes, 10-15 ideally) for
values to stabilize
xii. <enter> -- this will update the DO calibration (note that
DO will not necessarily read 100 % Saturation.)
xiii. <enter>
Xiv. type <0>
xv. record information on calibration sheets
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b. Optical 6150 Probe (ROX sensor)

i.
ii.
iii.
iv.
V.
Vi.
Vii.
Viii.
iX.
X.
Xi.
Xii.
xiii.
Xiv.

4. Chlorophyll

rinse probes with DI water. Repeat.

fill calibration cup with DI water up to, but below
Temperature probe.

if water is on membrane surface, gently dab with clean
Kimwipe.

loosely place cap on calibration cup, allowing space for air
equilibrium.

choose Optical Dissolved Oxygen calibration from the
menu

choose %DO Sat

type the atmospheric pressure in mmHg at the prompt
<enter> -- probe data should be showing on the screen.
find %DO Sat value.

allow several minutes (at least 5 minutes, 10-15 ideally) for
values to stabilize

<enter> -- this will update the DO calibration (note that
DO will not necessarily read 100 % Saturation.)

<enter>

type <0>

record information on calibration sheets

a. Two point calibration [Note: 2 point calibrations are only done
prior to initial deployment and may be done mid-field season to
verify proper functioning]

i
ii.
iii.
iv.
V.
vi.

Vii.
Viii.

Xi.
Xii.
xiii.
Xiv.

XV.
XVi.

XVii.

UFI_ETFMM_v10.1_040121.doc
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go to the Advanced menu

select Sensors

set CHL Temp Co % to ZERO (0.0)
go back to the calibration menu.
rinse probes with DI water. Repeat.
when conducting chlorophyll
calibration cup.

fill cup nearly completely full of DDI water and secure cap.
invert unit so that the CHL sensor is completely covered
with water.

gently tap YSI unit to free any bubble attached to sensor
surface.

choose CHL calibration from the menu

choose ug/L

choose or 2 point calibration

type 0.0 at prompt <enter> -- probe data should be showing
on the screen.

type ‘3’ to cause wiper to clean (remove micro-bubbles
from) chlorophyll sensor’s surface.

find CHL value and record on calibration sheet.

<enter> -- this will update the fluorometer calibration for
point 1 (0 ug/L)

after completing 0 ug/L calibration replace, DI water with
Dye solution (obtained from lab).
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XViil.
XiX.
XX.
XXi.
XXii.
xXXiil.
XXIiV.

XXV.

XXVI.

type dye equivalent ug/L at prompt for point 2.

type ‘3’ to cause wiper to clean (remove micro-bubbles
from) chlorophyll sensor’s surface.

find CHL value Find CHL value and record on calibration
sheet.

<enter> -- this will update the fluorometer calibration for
point 2 (dye ug/L)

<enter>

type <0>

discard solution.

go back to Filters under the advanced menu and turn CHL
Temp Co % to previous value.

record information on calibration sheets

b. One point calibration [Note: 1 point calibrations are done every
time the sonde is calibrated]

i.
ii.
iii.
iv.
V.
Vi.
Vii.
Viii.

Xi.
Xii.

UFI_ETFMM_v10.1_040121.doc
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rinse probes with DDI water. Repeat.

when conducting chlorophyll calibration
calibration cup.

fill cup nearly completely full of DDI water and secure cap.
invert unit so that the CHL sensor is completely cover with
water.

gentle tap YSI unit to free any bubble attached to sensor
surface.

choose CHL calibration from the menu

choose ug/L

choose 1 point calibration

type 0.0 at prompt <enter> -- probe data should be showing
on the screen.

type ‘3’ to cause wiper to clean (remove micro-bubbles
from) chlorophyll sensor’s surface.

find CHL value and record on calibration sheet.

<enter> -- this will update the fluorometer calibration for
point 1 (0 ug/L)

use dark
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Table 2. T and CHL relationship for Rhodamine dye

T (°C) CHL (pg/L) T (°C) CHL (pg/L)
30.00 100.00 18.50 121.00
29.50 100.75 18.00 122.00
29.00 101.50 17.50 123.00
28.50 102.25 17.00 124.00
28.00 103.00 16.50 125.00
27.50 103.75 16.00 126.00
27.00 104.50 15.50 127.25
26.50 105.25 15.00 128.50
26.00 106.00 14.50 129.75
25.50 107.00 14.00 131.00
25.00 108.00 13.50 132.25
24.50 109.00 13.00 133.50
24.00 110.00 12.50 134.75
23.50 110.75 12.00 136.00
23.00 111.50 11.50 137.00
22.50 112.25 11.00 138.00
22.00 113.00 10.50 139.00
21.50 114.25 10.00 140.00
21.00 115.50 9.50 141.00
20.50 116.75 9.00 142.00
20.00 118.00 8.50 143.00
19.50 119.00 8.00 144.00
19.00 120.00
Rhodamine dye is reported to be a possible carcinogen, therefore handle appropriately!!!
5. Turbidity

a. dry YSI Multiprobe completely

b. remove Tn and Chl wipers (DO wiper if present)

c. fill calibration cup with DI water

d. place inverted sonde in calibration cup 5 cm above cup bottom

e. chose Turbidity calibration from the menu

f. chose 2-point calibration

g. type 0.0 at prompt <enter> -- probe data should be showing on the

UFI_ETFMM_v10.1_040121.doc
Effective: 04/01/2021

==

screen.
find turbidity value and record on calibration sheet.

<enter> -- this will update the turbidity calibration for point 1 (0.0
NTU)

<enter>

invert sonde and place in a calibration cup with high NTU standard
obtained from YSI 6073G Tn Standard container

gently tap YSI unit to free any bubbles attached to sensor surface.

. type high NTU value at prompt <enter> -- probe data should be

showing on the screen.

find turbidity value and record on calibration sheet.

1<enter> -- this will update the turbidity calibration for point 2
(high range NTU)
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p. <enter>
g. reuse standard.
r. dry YSI Multiprobe completely
s. invert sonde and place in a calibration cup with low NTU standard
obtained from YSI 6072 Tn Standard container
t. observe and record Tn reading in low NTU Standard on calibration
sheet
u. re-attach Tn and Chl wipers
6. Oxidation Reduction Potential
a. Please see User’s Manual for ORP calibrations (currently UFI does
not perform ORP measurements - 06/03/16)
7. Rhodamine probe
a. will be calibrated and checked prior to use as per the
manufacturer’s instructions - please see User’s manual.
8. Blue green algae probe
b. will be calibrated and checked prior to use as per the
manufacturer’s instructions - please see User’s manual.
I1l.  Replacing Wipers
i. using the appropriate Allen wrench, remove the wipers on both the turbidity and
chlorophyll probes
ii. remove old wiping foam from wiper
iii. replace with new wiping foam
iv. reattach wipers to probes with appropriate Allen wrench
Calculations: Raw data are converted to units of scientific measure internally by the sensor.
Method performance: Performed according to manufacturer’s recommendations.
Pollution prevention:
All calibration solutions are flushed down the drain in the sink with tap water.
Data assessment and acceptance criteria for quality control measures:
YSI multiprobe sondes all come equipped with internal QC measures (i.e. it will not accept a
calibration that deviates from a certain range for each parameter).
Corrective actions for out-of-control or unacceptable data:
If a probe or sonde continually fails calibration then the instrument will be replaced with a new
one or returned to the manufacturer for repair.
Contingencies for handling out of control or unacceptable data:
Identify data that fail QA/QC, record throughout data transfer to client. Analyze cause of
unacceptable data (i.e. instrument error or interferences). Return instrument to manufacturer for
repair and recalibration if deemed necessary.
Waste management:
All calibration solutions are flushed down the drain in the sink with tap water.
References:
e YSI Environmental Operations Manual revision J (3/2012), 1700/1725 Brannum Lane,
Yellow Springs, OH 45387, www.ysi.com
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pg. 9
SOP No. 318: In situ Deployment of YSI Sondes

1. Test method: In situ Deployment of YSI Sondes

2. Applicable matrix or matrices: Water.

3. Detection limit: see field SOP 315.

4. Scope and application: Drinking, surface and saline waters.

5. Summary of test method:
All YSI sondes have the option to be deployed for long time periods without the user being
present. Initially the YSI is connected to a computer at UFI at which time the sampling regiment
is entered to the sonde’s internal software. Using 8 C batteries as a power source, the sonde is
then taken to the deployment site and left for an extended period to sample according to the pre-
described sampling interval. Sampling can be conducted for a given period of time (user
defined) or can be left until there is no longer enough power to support sampling. The sonde is
then brought back to UFI for data uploading and calibration.

6. Definitions: see field SOP 315.

7. Interferences: see field SOP 315.

8. Safety:
Use caution if using grab sample techniques from a boat. Always use proper boating safety
techniques when sampling from boats (see the most current New York State Boater’s Safety
Guide). Use caution and best judgment if working from bridges. Be sure to park as far on the
shoulder as possible. Use parking cones, wear reflective vests, and use truck emergency warning
lights, and affix warning light to top of truck. Standard field procedures involving moderate
lifting should be applied.

9. Equipment and supplies:

Computer with appropriate YSI software, YSI communication cable, YSI multiprobe sonde, and
8 C batteries, field cup, deployment platform, rope (or cable), quick clasps, locks, and log sheet.

10. Reagents and standards: None.

11. Reference Solution: None.

12. Sample collection, preservation, shipment and storage: NA.
13. Quality Control:

YSI sonde is calibrated prior to deployment and checked after retrieval to verify successful

operation.
14.  Calibration and standardization: See YSI sonde calibration SOP 315.
15. Procedure:
I.  Logging Setup
i. inset 8 C batteries into sonde
ii. turn on computer
iii. connect bench cable labeled YSI to serial port and YSI unit.
iv. plug in power cable labeled YSI
v. select the YSI Terminal icon located on the desktop
vi. atthe # sign type 1 to enter the RUN menu
vii. select 2 inside the Run menu

viii. a 12 option menu will appear. Change menu options according to your sampling

needs
ix. sampling interval in HHMMSS
X. start Date in MMDDYY
xi. start Time in HHMMSS
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xii. duration is the number of days that the sonde will be deployed
xiii. file —name a file to describe sonde deployment
xiv. site — Enter the system name that the sonde will be deployed on
xv. bat. Volts — the YSI sonde reports the voltage of the 8 C batteries
xvi. bat. Life — the YSI sonde calculates the maximum number of days the sonde can
log data based on battery voltage
xvii. free mem — the YSI sonde calculates the maximum number of days the sonde can
log data available internal memory
xviii. A. The YSI sonde reports time until sampling begins
xix. B. View parameters that will be included in sampling report
xX. C. Start logging. Press C to begin logging at indicated start date and time. Type 1
to verify start logging
xxi. exit YSI software by pressing ESC until past the main menu
xxii. detach YSI from computer and apply the dummy cover on pins
Il.  Deployment
i. secure all connections on the datasondes (battery compartment, probes, etc.)
ii. connect appropriate dummy plugs to all exposed connector pins
iii. remove the calibration cup and replace with a field cup
iv. secure cable or chain to platform (rock, bridge, flotation buoy, or etc.) with a
quick clip and lock
v. attach datasondes to the other end of the cable or chain with a quick clip and lock.
Be sure to lock both the sonde and quick clip to the cable or chain
vi. place the sonde in the water and vigorously shake to dislodge air bubbles and
debris from SC sensor (also, try to deploy SC facing up to prevent bubbles from
getting trapped in the sensor and creating erroneous readings).
vii. be sure the sonde is placed in such a way that it will be covered with water during
the duration of its deployment
viii. record deployment information on the log sheet (sonde type and number, place of

I1.
i

ii.

iii.

iv.

V.

Vi.

Vii.

Viii.
iX.
X.
Xi.

deployment, time of deployment, lock number or type, and other field notes)

Data Retrieval

turn on computer

connect bench cable labeled YSI to serial port and YSI unit.

plug in power cable labeled YSI

select the YSI Terminal icon located on the desktop

at the # sign type 1 to enter the RUN menu

select 3 inside the Run menu to Quick Upload the data file

select 3 to convert data to an ACSI Text file [the file will automatically upload to
the computer’s C: directory

minimize the YSI Terminal software

view the file with WORDPAD to ensure the data transfer was successful
in the YSI Terminal window, press esc to back up one level

type 6 to delete the file just uploaded

Calculations: Raw data are converted to units of scientific measure internally by the sensor.
Method performance:

This procedure is in accordance with the manufacturer’s recommendations.
Pollution prevention: This procedure has no discernible negative impact on the environment.

Data assessment and acceptance criteria for quality control measures:

Assessment of results is done at UFI facilities (post collection). Acceptance criteria for quality
control include consideration of field notation concerning interferences, presence of data points
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outside parameter detection range values, and comparison to other data sources (i.e. ground
truth).
Corrective actions for out-of-control or unacceptable data:
If unacceptable data is determined to be a result of instrument malfunction, then instrument will
be returned for repair. If unacceptable data is determined to be due to inappropriate use by the
field crew, then a review of the procedure will be conducted to ensure the problem will not
happen again.
Contingencies for handling out of control or unacceptable data:
Identify data that fail QA/QC, record throughout data transfer to client. Analyze cause of
unacceptable data (i.e. instrument error or interferences). Return instrument to manufacturer for
repair and recalibration if deemed necessary.
Waste management: None.
References:

e YSI Environmental Operations Manual revision J (3/2012), 1700/1725 Brannum Lane,

Yellow Springs, OH 45387, www.ysi.com
e YSI Sonde Calibration SOP 315

UFI_ETFMM_v10.1_040121.doc Page 46 of 163 NELAC Laboratory I1D: 11462
Effective: 04/01/2021 Control Copy on Ivory Paper Document No. 022 Revision No. 10.1



S-12 WASTEBEDS 1-8 TURBIDITY MONITORING ( SOP NOs.: 315, 318 & 319)

UPSTATE FRESHWATER INSTITUTE FIELD QUALITY METHODS MANUAL
224 Midler Park Drive, Syracuse, NY 13206

pg. 12
SOP No. 319: YSI Sonde Profiling using the YSI 650 Datalogger

Test method: YSI Sonde Profiling using the YSI 650 Datalogger
Applicable matrix or matrices: Water.

Detection limit: see field SOP 315.

Scope and application: Drinking, surface and saline waters.
Summary of test method:

arLONE

A calibrated YSI sonde is attached to the YSI 650 datalogger and used to measure water quality

parameters at discrete depths in the water column or specific locations in a creek or stream.
6. Definitions: None.

7. Interferences: None.
8. Safety:

Always use proper boating safety techniques when sampling from boats (see the most current
New York State Boater’s Safety Guide). Use caution and best judgment if working from
bridges. Be sure to park as far on the shoulder as possible. Use parking cones, wear reflective
vests, and use truck emergency warning lights, and affix warning light to top of truck. Standard

field procedures involving moderate lifting should be applied.
9. Equipment and supplies:
YSI multiprobe sonde, 4 C batteries, profiling cable, YSI 650 data logger, field sheets.
10. Reagents and standards: None.
11. Reference Solution: None.
12. Sample collection, preservation, shipment and storage: NA.
13. Quality Control:

The probes must be allowed to equilibrate. Data collected are reviewed by the field crew upon
return for initial qualitative acceptability (do the data make sense). Final determination of data

acceptability will be handled during analysis at a later time.
14.  Calibration and standardization: see field SOP 315.
15. Procedure:
I.  Collecting a profile from a boat
i. attach the YSI 650 datalogger to a fully calibrated YSI Multiprobe
ii. remove the calibration cup and fit the sonde with a field cup
iii. using the key pad, turn the unit on
iv. from the main menu, select RUN and press enter

v. lower the YSI multiprobe to the first depth interval [Note: the profile interval is

system dependent].
vi. gently shake to dislodge any debris, bubbles

vii. it is absolutely critical that the unit be allowed to equilibrate before taking a

measurement (depends on parameter stabilization times)
viii. record measurements on the field sheet
Il.  Collecting discrete measurements in a stream

i. wade approximately mid-way into the stream channel (lower from a bridge if

wading is not possible or collect from stream bank)
ii. facing upstream, submerge the probes a few inches below the water surface
iii. wait until readings stabilize
iv. read and record data

16. Calculations: Raw data are converted to units of scientific measure internally by the data logger.

17. Method performance:
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This procedure is in accordance with the manufacturer’s recommendations.
Pollution prevention: This procedure has no discernible negative impact on the environment.
Data assessment and acceptance criteria for quality control measures:
Assessment of results should be done on location. Acceptance criteria for quality control include
consideration field conditions, presence of data points outside parameter detection range values,
comparison to other data sources (i.e. ground truth), and field judgment in context of conditions
and specific system.
Corrective actions for out-of-control or unacceptable data:
If unacceptable data is determined to be a result of instrument malfunction, then instrument will
be returned for repair. If unacceptable data is determined to be due to inappropriate use by the
field crew, then a review of the procedure will be conducted to ensure the problem will not
happen again. If necessary, the profile may need to be recollected.
Contingencies for handling out of control or unacceptable data:
Identify data that fail QA/QC, record throughout data transfer to client. Analyze cause of
unacceptable data (i.e. instrument error or interferences). Return instrument to manufacturer for
repair and recalibration if deemed necessary.
Waste management: None.
References:

e YSI Environmental Operations Manual revision J (3/2012), 1700/1725 Brannum Lane,

Yellow Springs, OH 45387, www.ysi.com
e YSI Sonde Calibration SOP 315
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PROCESSING 1of4
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Standard Operating Procedure Effective Date: 8-4-2021

S-13 GEDDES BROOK, NINEMILE CREEK AND
LCP FLOODPLAIN SEDIMENT SAMPLING
AND PROCESSING

SECTION 1.0 SCOPE

These procedures are to be followed; any substantive modifications to the procedures shall be approved by the
Field Team Leader. This SOP includes procedures to collect floodplain sediment as well as channel sediment
samples as described in the Geddes Brook (2011b), Ninemile Creek (2018 and 2015), and LCP (2009a) OM&M
Plans.

SECTION 2.0 HEALTH AND SAFETY CONSIDERATIONS

A safety briefing will be held at the beginning of each day and as new activities are conducted. The designated
safety officer shall be responsible for ensuring the safety of personnel and will be contacted immediately in the
event of an emergency. The standard safety considerations for near-water sampling include: caution deploying
and retrieving heavy equipment, slips, trips, falls, and the proper use of personal flotation devices (PFDs) and
personal protective equipment (PPE). Gloves must also be worn at all times in the field. The type of glove may
vary by task; this will be determined by field leader.

SECTION 3.0 SEDIMENT SAMPLE COLLECTION EQUIPMENT
LIST

The following equipment list contains materials that may be needed to carry out the procedures contained in
this SOP. Not all materials and equipment included on the list may be necessary to complete the task.

= Lexan® Tubes

= Ponar

= PFDs

= Scoops

= Large ziplock bags

= Soil classification notes
= Field notebook/iPad

= Fijeld forms

= Cellular phone

= Gloves (all types)

P:\Honeywell -SYR\453069 2022 Onondaga Lake PVM\13.0 Quality\13.2 QAPP Updates\13.1 2022 QAPP updates\Rev 2\Appendix A
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PROCESSING 20f4
Honeywell PVYM Rev. No.: 0
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SECTION 4.0 SEDIMENT COLLECTING PROCEDURE

This section describes procedures for collecting sediment composite samples from locations described in the
Geddes Brook, Ninemile Creek, and LCP OM&M Plans. If sampling with lexane tubes or via grab sampling, follow
procedures detailed in Section 4.1. If sampling with a ponar, follow procedures detailed in Section 4.2. Note,
ponars should only be utilized in soft substrates. Each composite sample will consist of five grab samples from
the top 6 inches of sediment. If surface water samples are to be taken at the same location, they should be
collected before the sediment samples. Sample locations will be previously staked out with a GPS unit.

4.1

Sampling Method- lexane or grab sampling

1.
2.

4.2

Record the water depth at each sample location on the field forms.
At each sediment sampling location, five grab samples will be collected from the 0-6 inches interval. Grab
samples are to be collected within a 10 ft. radius of the designated sample location.

. Sediment samples will be collected by driving a Lexan® sample tube equipped with an egg catcher (if

needed) into the sediment to the desired depth.

The sample will be removed from the Lexan® tube using a sterile, dedicated scoop and placed in a large
ziplock bag. Rocks and vegetative material will be discarded, and care taken to retain fine materials which
tend to disperse when disturbed.

. Sediment samples will be visually described for: 1) sediment type, 2) color, 3) texture, 4) grain size and

shape, 5) visible evidence of staining, and 6) any other observations.
Sample locations will be located using a GPS unit.
Sample description, depth, and location will be recorded on the field forms.

Sampling Method - Ponar

Record the water depth at each sample location on the field forms.

1.

Securely attach the ponar sampler to a cable or line of sufficient strength to accommodate the weight of
the sampler and sample.

Set the mechanism on the sampler so the jaws are held in the open position.

Slowly lower the sampler over the side of the vessel. Maintain tension on the sampler to keep the jaw
mechanism from prematurely closing.

After the sampler contacts the sediments on the bottom, relax the tension on the sampler to allow the jaw
locking mechanism to release.

Place tension on the cable/line and slowly lift. This should cause the sampler jaws to close trapping the
sample inside.

Slowly retrieve the sampler.

Hang the sampler above a pre-cleaned container of suitable size and composition (an inert material that
will not interfere with or cause cross contamination).

Empty the contents of the sampler into the container.

Repeat the process until sufficient sample quantity has been recovered.

. Pick objects such as wood debris, vegetation, and living organisms (clams etc.) from the sediment and

discard.
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11. Transfer the sediments to a designated container(s) or keep the sediment in the original container(s) and
seal the container(s) and transport the sample(s) to the onshore sample processing area.

12. Sediment samples will be visually described for: 1) sediment type, 2) color, 3) texture, 4) grain size and
shape, 5) visible evidence of staining, and 6) any other observations.

13. Sample description, depth, and location will be recorded on the field forms.

SECTION 5.0 SAMPLING PERSONNEL

The Project Manager is responsible for assigning appropriate field personnel to be responsible for the various
site activities. The Project Manager is also responsible for assuring that this and any other appropriate
procedures are followed by field personnel. Field personnel assigned to the various site activities are responsible
for completing their tasks according to this and other appropriate procedures. Field personnel are responsible
for reporting deviations from the procedure or nonconformance to the Project Manager. Only qualified field
personnel shall be allowed to perform this procedure. Qualifications will be based on previous experience and
health and safety training.

SECTION 6.0 SEDIMENT SAMPLE PROCESSING PRIOR TO
LABORATORY RECEIPT

6.1 Equipment List

= PFDs

= Paper towels

= Hard hat (as needed) and safety glasses
= Digital camera

= Field notebook/iPad

= Cellular phone

= Plans with sampling locations
= Sample labels

= Re-sealable plastic bags (quart and gallon sizes)
= Sharpie pen

= Wetice

= Coolers

= Work Gloves

= Nitrile gloves

= Chain of Custody forms

= (Custody Seals

= Fijeld forms

= Prior event field forms

= AHAs

= SOP

= OMM plan
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6.2 Sediment Sample Processing Procedure

1. The five grab samples will be thoroughly mixed with a sterile scoop in a ziplock bag and then placed into
the appropriate sample containers.

2. Composite and duplicate sediment samples and matrix spike/matrix spike duplicate/ matrix duplicate
(MS/MSD/MD) samples will be prepared by mixing the sediment with a sterile, dedicated scoop in a ziplock
bag and splitting the mixed sediment.

6.3 Sample Transport to Laboratory

Store the sediment at a temperature below 4 degrees Celsius and ship immediately on wet ice to the analytical
laboratory. Provide Chain of Custody document with the shipment. Place custody seal on cooler before released
to courier.

SECTION 7.0 REFERENCES

Parsons, 2011b. 100% Design Report for the Geddes Brook Interim Remedial Measure. Appendix E: Operation,
Maintenance, and Monitoring Plan for the Geddes Brook Site. Prepared for Honeywell, Syracuse, New
York. February 2011.

Parsons. 2009a. Operation, Maintenance, and Monitoring Plan for the LCP Bridge Street Site. Prepared for
Honeywell, Syracuse, New York. September 2009.

Parsons, 2018. Maintenance, and Monitoring Plan for the Ninemile Creek Reach CD Site. Prepared for
Honeywell. Syracuse, New York, August 2018.

Parsons, 2015. Ninemile Creek OM&M 2015 Surface Water, Soil, and Biota Sampling Work Plan. Prepared for
Honeywell. Syracuse, New York, September 2015.

SECTION 8.0 REVISIONS/REVIEWS

Doc Number: Rev No.: O Date: August 4, 2021

Reviewer: Parsons

What was changed: N/A
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S-14 GEDDES BROOK, NINEMILE CREEK AND
LCP SURFACE WATER SAMPLING AND
PROCESSING

SECTION 1.0 SCOPE

These procedures are to be followed; any substantive modifications to the procedures shall be approved by the
Field Team Leader. This SOP includes procedures to collect surface water samples as described in the Geddes
Brook (2011b), Ninemile Creek (2015 and 2018), and LCP (2009a) OM&M Plans.

SECTION 2.0 HEALTH AND SAFETY CONSIDERATIONS

A safety briefing will be held at the beginning of each day and as new activities are conducted. The designated
safety officer shall be responsible for ensuring the safety of personnel and will be contacted immediately in the
event of an emergency. The standard safety considerations for near-water sampling include: caution deploying
and retrieving heavy equipment, slips, trips, falls, and the proper use of personal flotation devices (PFDs) and
personal protective equipment (PPE). Gloves must also be worn at all times in the field. The type of glove by vary
by task; this will be determined by field leader.

SECTION 3.0 SURFACE WATER SAMPLE COLLECTION
EQUIPMENT LIST

The following equipment list contains materials that may be needed to carry out the procedures contained in
this SOP. Not all materials and equipment included on the list may be necessary to complete the task.

= PFDs

= large ziplock bags

= Field notebook/iPad
= Field forms

= Cellular phone

= Gloves (all types)

= Water quality meter

SECTION 4.0 SURFACE WATER COLLECTING PROCEDURE

This section describes procedures for collecting surface water samples from locations described in the Geddes
Brook, Ninemile Creek, and LCP OM&M Plans. Each sample will be analyzed for field parameters (temperature,
pH, specific conductance, dissolved oxygen and oxidation-reduction potential (ORP)). If surface water samples
are to be taken at the same location as sediment samples, they should be collected before the sediment
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samples. Samples should be collected beginning at the downstream location and working upstream. Sample
locations will be previously staked out with GPS unit.

4.1 Sampling Method

1.

From this point forward, sample handling procedures will follow USEPA’s “clean hands/dirty hands”
protocols whenever handling materials that may come in contact with the sample. One person of the two
person sampling crew will be designated to perform the “clean hands” duties, while the other will perform
the “dirty hands” duties.

. Both sampling personnel will put on two pairs of disposable gloves. The outer pair of gloves will be changed

any time there is potential for the outer gloves coming in contact with potential contaminants.

. Pre-cleaned sample containers will be pre-labeled and double bagged using resealable food storage bags,

and placed in a clean, dedicated cooler. “Dirty hands” will open the cooler and the outer plastic bag
containing the appropriate sample container (both should change gloves after handling the sampler and
prior to opening the outer and inner bags). “Clean hands” will then open the inner plastic bag.

“Clean hands” will immerse the sample container without disturbing the sediment. If samples cannot be
collected directly into the sample bottle, a decontaminated sample collection device may be used. Bottles
should have zero headspace.

. “Clean hands” will then place the cap back on the container, and place it inside the inner bag, and then

place the inner bag inside the outer bag, held by “Dirty hands.” “Dirty hands” will then close the outer bag,
and place the double bagged container back in the cooler. This process will be repeated at each location.

. COC procedures will be followed.
. Measurements of temperature, pH, specific conductance, dissolved oxygen and ORP shall be taken by

direct immersion of instrument probes into the water body. If direct measurement is not possible, these
measurements shall be taken from water collected and placed in a field container. The results shall be
recorded in on field forms.

. Record the over-all depth of the water column (i.e., distance from the surface to the sediment bottom), as

well as the depth at which the sample was collected (i.e., distance from the surface).

. Sample description and location will be recorded in the field form.

SECTION 5.0 SAMPLING PERSONNEL

The Project Manager is responsible for assigning appropriate field personnel to be responsible for the various
site activities. The Project Manager is also responsible for assuring that this and any other appropriate
procedures are followed by field personnel. Field personnel assigned to the various site activities are responsible
for completing their tasks according to this and other appropriate procedures. Field personnel are responsible
for reporting deviations from the procedure or nonconformance to the Project Manager. Only qualified field
personnel shall be allowed to perform this procedure. Qualifications will be based on previous experience and
health and safety training.
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SECTION 6.0 SURFACE WATER SAMPLE PROCESSING PRIOR
TO LABORATORY RECEIPT

6.1 Equipment List

= PFDs

= Paper towels

= Safety glasses

= Digjtal camera

= Field notebook/iPad

= Cellular phone

= Plans with sampling locations
= Sample labels

= Re-sealable plastic bags (quart and gallon sizes)
= Sharpie pen

= Wetice

= Coolers

= Work Gloves

= Nitrile gloves

= Chain of Custody forms
= Custody Seals

= Fijeld forms

= Prior event field forms
= AHAs

= SOP

= OMM plan

6.2 Surface Water Sample Processing Procedure

1. Sample containers are pre-labeled prior to sampling.

6.3 Sample Transport to Laboratory

Store the samples at a temperature below 4 degrees Celsius and ship immediately on wet ice to the analytical
laboratory. Provide Surface Water Chain of Custody document with the shipment. Place custody seal on cooler
before released to courier.

SECTION 7 REFERENCES

Parsons, 2011b. 100% Design Report for the Geddes Brook Interim Remedial Measure. Appendix E: Operation,
Maintenance, and Monitoring Plan for the Geddes Brook Site. Prepared for Honeywell, Syracuse, New
York. February 2011.
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Parsons. 2009a. Operation, Maintenance, and Monitoring Plan for the LCP Bridge Street Site. Prepared for
Honeywell, Syracuse, New York. September 2009.

Parsons, 2018. Maintenance, and Monitoring Plan for Ninemile Creek. Prepared for Honeywell. Syracuse, New
York, August 2018.

Parsons, 2015. Ninemile Creek OM&M 2015 Surface Water, Soil, and Biota Sampling Work Plan. Prepared for
Honeywell. Syracuse, New York, September 2015.

SECTION 8.0 REVISIONS/REVIEWS

Doc Number: Rev No.: O Date: August 4, 2021

Reviewer: Parsons

What was changed: N/A
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S-15 EARTHWORM COLLECTION AND
PROCESSING

SECTION 1.0 SCOPE

These procedures are to be followed; any substantive modifications to the procedures shall be approved by the
Field Team Leader. This SOP includes procedures to collect earthworms by hand digging with shovels and sorting
through soils.

SECTION 2.0 HEALTH AND SAFETY CONSIDERATIONS

A safety briefing will be held at the beginning of each day and as new activities are conducted. The designated
safety officer shall be responsible for ensuring the safety of personnel and will be contacted immediately in the
event of an emergency. The standard safety considerations for near-water sampling include: caution deploying
and retrieving heavy equipment, slips, trips, falls, and the proper use of personal flotation devices (PFDs) and
personal protective equipment (PPE). Gloves must also be worn at all times in the field. The type of glove by vary
by task; this will be determined by field leader.

SECTION 3.0 EARTHWORM SAMPLE COLLECTION EQUIPMENT
LIST

The following equipment list contains materials that may be needed to carry out the procedures contained in
this SOP. Not all materials and equipment included on the list may be necessary to complete the task.

= Hand shovel

= PFDs

= Balance for weighing samples
= Digjtal camera

= Field notebook/iPad

= Cellular phone

= Gloves (all types)

SECTION 4.0 EARTHWORM COLLECTING PROCEDURE

This section describes procedures for collecting benthic earthworms from locations described in the Geddes
Brook (2011b) and Ninemile Creek (2015 and 2018) OM&M Plans. One composite sample will be collected from
each location and analyzed (10-20 grams per sample).
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4.1 Hand Shovels

Field teams will collect earthworms at target locations with shovels by the following procedures:

1. Overturn the top 12” of soil with a shovel (several shovel scoops)

2. While wearing nitrile gloves, sort through the soil extracting the earthworms by hand
3. Place collected earthworms in bucket for processing

4. Process earthworms retained for analysis according to Section 6.0

SECTION 5.0 SAMPLING PERSONNEL

The Project Manager is responsible for assigning appropriate field personnel to be responsible for the various
site activities. The Project Manager is also responsible for assuring that this and any other appropriate
procedures are followed by field personnel. Field personnel assigned to the various site activities are responsible
for completing their tasks according to this and other appropriate procedures. Field personnel are responsible
for reporting deviations from the procedure or nonconformance to the Project Manager. Only qualified field
personnel shall be allowed to perform this procedure. Qualifications will be based on previous experience and
health and safety training.

SECTION 6.0 EARTHWORM SAMPLE PROCESSING PRIOR TO
LABORATORY RECEIPT

6.1 Equipment List

= PFDs

= Paper towels

=  Safety glasses

= Digjtal camera

= Field notebook/iPad

= Cellular phone

= Balance for weighing samples

= Small baskets for weighing samples
= Sample labels

= Re-sealable plastic bags (quart and gallon sizes)
= Sharpie pen

= Wetice

= Coolers

= Work Gloves

= Nitrile gloves

= Chain of Custody forms

= (Custody Seals

= Field forms

= Prior event field forms
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= AHAs
= SOP
= OMM plan

6.2 Earthworm Sample Processing Procedure

1. Each sample will be a minimum of 10 grams, with 20 grams or higher being the preferred quantity.

2. Rinse each sample with DI water to remove any residual exterior soil prior to weighing.

3. For each sample, record the total weight and number of earthworms on the field log. Take a photograph of
one specimen (at least) per sample.

4. Place the entire sample into a re-sealable plastic bag and place bag into 8-0z jars.

5. Place label on jars covered by clear tape.

6. Place samples in a cooler on large quantities of wet ice if shipping directly to laboratory. If not shipping
immediately, store samples in a freezer until shipment. Samples are not to be depurated prior to analysis.

7. Prior to shipping the samples, print the chain of custody form and include with the shipment in a ziplock
bag.

8. Before sample is transferred to courier, place a custody seal on cooler.

9. One MS/MSD is required for each group of samples. After 20 samples, a MS/MSD is required for every
additional set of 20 samples.

6.3 Sample Transport to Laboratory

Store the earthworms at a temperature below 4 degrees Celsius and ship immediately on wet ice to the analytical
laboratory. Provide earthworm Chain of Custody document with the shipment. Place custody seal on cooler
before released to courier.

SECTION 7.0 REFERENCES

Parsons, 2011b. 100% Design Report for the Geddes Brook Interim Remedial Measure. Appendix E: Operation,
Maintenance, and Monitoring Plan for the Geddes Brook Site. Prepared for Honeywell, Syracuse, New
York. February 2011.

Parsons, 2018. Maintenance, and Monitoring Plan for Ninemile Creek. Prepared for Honeywell. Syracuse, New
York, August 2018.

Parsons, 2015. Ninemile Creek OM&M 2015 Surface Water, Soil, and Biota Sampling Work Plan. Prepared for
Honeywell. Syracuse, New York, September 2015.

SECTION 8.0 REVISIONS/REVIEWS

Doc Number: Rev No.: O Date: August 4, 2021
Reviewer: Parsons

What was changed: N/A
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Standard Operating Procedure

S-16 BENTHIC MACROINVERTEBRATE
COLLECTION AND PROCESSING

SECTION 1.0 SCOPE

These procedures are to be followed; any substantive modifications to the procedures shall be approved by the
Field Team Leader. Macroinvertebrates will be collected and shipped to laboratory for chemical analysis as
described in the Geddes Brook (2011b) and Ninemile Creek (2015 and 2018) OM&M Plans. As detailed in this
SOP, a grab sampler (e.g., modified van Veen, Ekman, Ponar), aquatic nets, and crayfish traps may be used to
collect macroinvertebrates for the program depending on habitat type that is being sampled. This SOP includes
procedures to collect macroinvertebrates with the use of a grab sampler, aquatic nets, and crayfish traps. The
specific taxonomic group to be sampled will be based upon availability.

SECTION 2.0 HEALTH AND SAFETY CONSIDERATIONS

A safety briefing will be held at the beginning of each day and as new activities are conducted. The designated
safety officer shall be responsible for ensuring the safety of personnel and will be contacted immediately in the
event of an emergency. The standard safety considerations for near-water sampling include: caution deploying
and retrieving heavy equipment, slips, trips, falls, and the proper use of personal flotation devices (PFDs) and
personal protective equipment (PPE). Gloves must be worn at all times in the field. Type of glove can vary by task;
this will be determined by field leader.

SECTION 3.0 MACROINVERTEBRATES SAMPLE COLLECTION
EQUIPMENT LIST

The following equipment list contains materials that may be needed to carry out the procedures contained in
this SOP. Since multiple procedures or alternate methods may be employed to achieve the objectives, not all
materials and equipment included on the list may be necessary to complete the task.

= Aquatic nets

= Grab sampler (e.g., modified van Veen, Ekman, Ponar)
= Polypropylene sieve (mesh size = 600 ym)

= Crayfish traps

= PFDs

= Waders

= Balance for weighing samples

= Digital camera

= Field notebook/iPad

= Cellular phone
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SECTION 4.0 MACROINVERTEBRATES COLLECTING
PROCEDURE

This section describes procedures for collecting benthic macroinvertebrates from locations described in the
Geddes Brook (2011b) and Ninemile Creek (2015 and 2018) OM&M Plans. Benthic organisms will be collected
based on the presence of sufficient quantities. A grab sampler (e.g., modified van Veen, Ekman, Ponar) and
aquatic nets may be used to collect benthic organisms. A sufficient number of individuals will be collected to
obtain the required biomass for chemical analysis (10 to 20 grams per sample). Individual organisms will be
composited (by species or at least by the next closest taxonomic group identified) in the field and/or laboratory.

4.1 Grab Sampler

When grab sampling, the follow steps should be taken:

1.

Lower the petite ponar over the side of the boat with a cable or rope. Allow the sampler to freefall from the
water surface to allow it to penetrate the bottom. The closing mechanism is activated upon reaching the
bottom.

. Retrieve the sampler. Check the sample for acceptability. A sample is considered acceptable if it is not over-

filled with sediment, overlying water is present and not excessively turbid, the sediment surface is relatively
flat, and the desired plant material has been obtained. Cut the above grade portion of the aquatic
macrophytes at the base. Discard the below grade portion of the sample.

Place the sample in a 600 micron mesh bottomed plastic bucket held over the side of the boat. Rinse
excess sediment from the sample and separate out the macroinvertebrates.

4.2 Aquatic Net

Aquatic nets can be used in many different ways to sample macroinvertebrates, two of the ways that will be
utilized are kick sampling and dip netting.

Kick Sampling: Place an aquatic net downstream of sampler and disturb the sediments in front of the net
with foot. Continue this moving downstream at a diagonal. The contents collected in the net are emptied
into pan of stream water and macroinvertebrates are separated out.

Dip Net: Use net to skim vegetation through the water. It is inserted gently with the opening facing upwards,
and a scooping action is carries out while pushing the net through the water to fish out the
macroinvertebrates. Scooping should take place in areas with emergent vegetation, passing the net very
closely to taller stems where most insects find shelter. Net contents are placed in pan of stream water and
macroinvertebrates are separated out. Clean the net from unwanted debris and living material every 5-10
SCO0pS.

4.3 Crayfish Trap

When setting crayfish traps, the follow steps should be taken:

1.

Proceed to the appropriate station and record in a field log.

2. Assembile the trap. If bait will be used, the trap can be baited at this time.
3. Tie a long piece of rope onto the trap, and lower the trap out into the stream channel.
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4. Secure the end of the line to a structure on the shoreline, and use surveyor flagging to mark where the line
is tied.

5. Allow the trap to soak for the prescribed sampling period (e.g., 24-48 hours).

6. After 24-48 hours, pull the trap to the water surface by using the line, and bring the trap on to bank.

7. Open the trap, and transfer the captured crayfish to the collection buckets.

8. Process crayfish in accordance with Section 6.0.

Process macroinvertebrates retained for analysis according to Section 4.0.

SECTION 5.0 SAMPLING PERSONNEL

The Project Manager is responsible for assigning appropriate field personnel to be responsible for the various
site activities. The Project Manager is also responsible for assuring that this and any other appropriate
procedures are followed by field personnel. Field personnel assigned to the various site activities are responsible
for completing their tasks according to this and other appropriate procedures. Field personnel are responsible
for reporting deviations from the procedure or nonconformance to the Project Manager. Only qualified field
personnel shall be allowed to perform this procedure. Qualifications will be based on previous experience and
health and safety training.

SECTION 6.0 BENTHIC MACROINVERTEBRATE SAMPLE
PROCESSING PRIOR TO LABORATORY RECEIPT

6.1 Equipment List

= PFDs

= Waders

= Paper towels

= Hard hat (as needed) and safety glasses
= Digital camera

= Field notebook/iPad

= Cellular phone

= Balance for weighing samples

= Small baskets for weighing samples

= Plans with sampling locations

= Sample labels

= Sharpie pen

= Re-sealable plastic bags (quart and gallon sizes)
= Wetice

= Coolers

= Work Gloves

= Nitrile gloves

= Chain of Custody forms

= Custody Seals
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= Field forms

= Prior event field forms
= AHAs

= SOP

= OMM plan

6.2 Macroinvertebrate Sample Processing Procedure

1. Check what species were sampled at the location during prior sampling events and attempt to use the
same species. If the same species are not present, then attempt to use species of similar levels and feeding
habits.

2. Each sample will be a minimum of 10 grams, with 20 grams or higher being the preferred quantity. Samples
will be comprised of individuals from the same taxonomic grouping.

3. For each sample, record the total wet weight of each group of macroinvertebrates on the field log. If the
sample is comprised of less than 10 individuals, weights of all individuals will be recorded in addition to the
total weight of the sample. Take a photograph of one specimen (at least) per sample.

4. Place the entire sample into a re-sealable plastic bag, place this in a glass jar (if provided/required by the
lab) and place in a cooler on large quantities of wet ice or into a freezer (these previously bagged in ziplock
bags).

5. Prior to shipping the samples, print the chain of custody form and include with the shipment in a ziplock
bag.

6. Before sample transfer to courier, be sure to place a custody seal on cooler

6.3 Sample Transport to Laboratory

Store the macroinvertebrates at a temperature below 4 degrees Celsius and ship immediately on wet ice to the
analytical laboratory. If not being shipped immediately, store in a freezer (below O degrees Celsius). Provide
macroinvertebrates Chain of Custody document with the shipment. Place custody seal on cooler before released
to courier

SECTION 7.0 REFERENCES

Parsons, 2011b. 100% Design Report for the Geddes Brook Interim Remedial Measure. Appendix E: Operation,
Maintenance, and Monitoring Plan for the Geddes Brook Site. Prepared for Honeywell, Syracuse, New
York. February 2011.

Parsons, 2018. Maintenance, and Monitoring Plan for Ninemile Creek. Prepared for Honeywell. Syracuse, New
York, August 2018.

Parsons, 2015. Ninemile Creek OM&M 2015 Surface Water, Soil, and Biota Sampling Work Plan. Prepared for
Honeywell. Syracuse, New York, September 2015.

P:\Honeywell -SYR\453069 2022 Onondaga Lake PVM\13.0 Quality\13.2 QAPP Updates\13.1 2022 QAPP updates\Rev 2\Appendix A
SOPs\Parsons\Parsons_SOPs_080423.docx



P p'An SQNS §-16 - BENTHIC MACROINVERTEBRATE COLLECTION

AND PROCESSING

Honeywell PVYM Rev. No.: 0
Standard Operating Procedure Effective Date: 8-4-2021

Page
50f5

SECTION 8.0 REVISIONS/REVIEWS

Doc Number: Rev No.: O Date: August 4, 2021

Reviewer: Parsons

What was changed: N/A

P:\Honeywell -SYR\453069 2022 Onondaga Lake PVM\13.0 Quality\13.2 QAPP Updates\13.1 2022 QAPP updates\Rev 2\Appendix A

SOPs\Parsons\Parsons_SOPs_080423.docx




P p-An SQNS §-17 - GEDDES BROOK, NINEMILE CREEK AND LCP Page

FISH COLLECTION AND PROCESSING
1of 7
Rev. No.: O

Honeywell PYM
Effective Date: 8-4-2021

Standard Operating Procedure

S-17 GEDDES BROOK, NINEMILE CREEK AND
LCP FISH COLLECTION AND PROCESSING

SECTION 1.0 SCOPE

These procedures are to be followed; any substantive modifications to the procedures shall be approved by the
Field Team Leader.

Several methods may be used to collect fish for the program. This SOP includes procedures to collect fish by
electrofishing, angling, seine nets, and/or minnow traps. Use of each method will be dependent on species and
life stages being targeted; a combination of methods likely will be necessary to obtain the required species.

SECTION 2.0 HEALTH AND SAFETY CONSIDERATIONS

A safety briefing will be held at the beginning of each day and as new activities are conducted. The designated
safety officer shall be responsible for ensuring the safety of personnel and will be contacted immediately in the
event of an emergency. The standard safety considerations for near-water and lake sampling include: caution
deploying and retrieving heavy equipment, slips, trips, falls, and the proper use of personal flotation devices
(PFDs) and personal protective equipment (PPE). The use of electrofishing equipment involves potential hazards
related to the high voltage output. Given that water is an excellent conductor of electricity, the operator of the
electrofishing equipment (SUNY ESF) must observe certain precautions to avoid injury. For example, the
acceptable voltage range for electroshocking is 300 to 400 volts, and the acceptable current range is 19 to
23 amps based on experience from previous investigations. All personnel participating in electroshocking
activities must wear high voltage gloves.

SECTION 3.0 FISH SAMPLE COLLECTION EQUIPMENT LIST

The following equipment list contains materials that may be needed to carry out the procedures contained in
this SOP. Since multiple procedures or alternate methods may be employed to achieve the objectives, not all
materials and equipment included on the list may be necessary to complete the task.

= Backpack Electroshocker

= Angling Equipment

= Seine net

= Minnow trap

= High voltage gloves

= PFDs

= Waders

= Hard hat (as needed) and safety glasses
= Measuring board

= Fish holding tub

= Portable pH, temperature and conductivity meters
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= Balance for weighing samples

= Fish holding tub

= Digjtal camera

= Field notebook/iPad

= Cellular phone

= Portable temperature and conductivity meter

SECTION 4.0 FISH COLLECTING PROCEDURE

This section describes procedures for collecting fish from locations described in the Geddes Brook (2011b),
Ninemile Creek (2015 and 2018), and LCP (2009a) OM&M Plans, respectively. Fish samples will be collected
using seine nets, angling equipment, minnow traps, and/or electrofishing. Samples collected will include sport
fish and small prey fish, depending on the site. For small prey fish samples, a sufficient number of individual
specimens will be collected to obtain the required biomass for chemical analysis (40 to 60 grams per sample).
Individual specimens will be composited by species in the field and/or laboratory for analysis.

4.1 Electrofishing

Electrofishing uses electrical currents to immobilize fish for capture. Electrofishing is less effective in deeper
waters, where fish can swim and avoid the current, so this method will be limited to areas that are less than
4 meters [13.2 ft.] deep, or were field crews can walk depending on the depth of the stream. The following
outlines the procedures for electrofishing:

1. Personnel performing the electroshocking will wear appropriate health and safety gear (rubber
boots/waders, rubber gloves, PFD).

2. Measure the water conductivity and temperature to determine the appropriate operating voltage and
amperage.

3. Adjust the output voltage and amperage dials until the desired output setting is obtained without harming
fish. Use pulsed output to reduce stress on fish.

4. Collect the fish with dip nets and place in bucket of water for processing.

Release all unselected fish following processing.

6. Process fish retained for analysis according to Section 6.0.

o

4.2 Angling

Angling efforts will follow all rules and regulations set forth by the NYSDEC. Each sampler must have a valid NYS
fishing license. All undesired fish will be released immediately. Fish will be processed for analysis according to
Section 6.0.

4.3 Sampling with a Seine Net

For shallow areas, a bag seine will be used to collect juvenile fish for abundance estimates and prey fish tissue
samples. The bag seine is typically used in shallow water where the net wall can extend from the surface of the
water to the bottom. It is useful in the capture of near-shore species or for species that use the near-shore area
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seasonally or daily. In addition, the substrate needs to be relatively smooth so that the lead line of the seine
drags along the bottom of the river preventing fish escapement. The fish are herded into the net as it is swept
through the water. Seining will be conducted by a minimum of two people. The following outlines the procedures
for seine netting (based on NYSDEC 1989):

4.3.1 Sampling

1. Proceed to the appropriate station and record in a field log.

2. Prior to entering the water stretch the bag seine out on shore and remove any material lodged in the mesh.
Inspect the net for holes and make repairs, if necessary.

3. One person begins extending the seine perpendicular to the shoreline until the net is straightened out or
the water becomes too deep. Be sure bag is fully deployed and not tangled.

4. One person holds the on-shore brail stationary while the off shore person sweeps or walks the brail towards
shore. A third person walks behind the bag to dislodge any snags if the seine becomes stuck. As the person
holding the offshore brail approaches shore, the two ends are worked together to beach the seine while
maintaining the integrity of the bag section and keeping the lead line on the bottom.

5. Fish are removed from the net and placed into holding buckets for identification. Be sure to pick through
any debris captured in the net to retrieve all fish.

6. Stretch out the seine on shore and remove any material lodged in the net. Check the entire seine for fish
stuck in the mesh. To prevent inadvertent transportation of fish between sites, any fish remaining in the
net need to be removed prior to moving to the next site.

7. Process fish in accordance with Section 6.0.

4.4 Minnow trap sampling

A minnow trap is used as a passive sampling device to capture juvenile fish as well as the adult individuals of
small fish species. Fish are captured when they swim into the trap through a funnel-shaped opening that makes
escape difficult. The trap is generally set in shallow nearshore areas. The trap can be deployed with bait inside
(bread) to attract fish or without bait. Fish may be attracted to the trap by other fish that are already captured in
it.

4.4.1 Sampling

1. Proceed to the appropriate station and record in a field log.

2. Assemble the trap. If bait will be used, the trap can be baited at this time.

3. Tie a long piece of rope onto the trap, and lower the minnow trap out into the stream channel, or place it at
the edge of habitat along the shoreline or adjacent to habitat structure (e.g., a downed tree limb).

4. Secure the end of the line to a structure on the shoreline, and use surveyor flagging to mark where the line

is tied.

Allow the trap to soak for the prescribed sampling period (e.g., 24-48 hours).

After 24-48 hours, pull the trap to the water surface by using the line, and bring the trap on to bank.

Open the trap, and transfer the captured fish to the collection buckets.

Process fish in accordance with Section 6.0.

© N O
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4.5 Trapnet sampling

A trap net is used as a passive sampling device to capture fish as they swim along the shoreline. A trap net
consists of a leader line (23 m [75.4 ft.] length), two wings (11.5 m [37.7 ft.] each), and a series of hoops; the
entire net consists of 0.635 cm [0.25 in.] stretch mesh. The net is set perpendicular to and facing the shoreline.
When fish encounter the leader line, they are directed offshore into the mouth of the net, through the hoops,
and into the end of the net. As fish move through the series of hoops, escape becomes increasingly difficult. Fish
may be attracted to the net by other fish that are already captured in it. This method will be utilized in Ninemile
Creek only.

4.5.1 Station selection

1. Proceed to the appropriate station and record in field log.
2. Record water quality data (temperature, pH, dissolved oxygen, conductivity) at the near surface where net
will be located.

4.5.2 Setting the net

1. Anchor the shoreward end of the leader line near the shoreline or attach it to the shoreline by tying it to a
fixed object on shore (e.g., tree).

2. Extend the leader line out into the water and perpendicular to shore, until it is taut.

3. Extend each wing at a 45 to 90 degree angle to the leader line. This can be done either by boat or by wading,
depending on the water depth and substrate characteristics.

4. Anchor the lower ends of both wings with anchors and attach buoys to the upper ends of the wings. Adjust
the buoy lines so that the buoys are floating and the lines are relatively taut.

5. Extend the hoops of the trap away from shore in line with the leader line and pull on the end of the net until
all of the hoops are upright.

6. Close the end of the net with a piece of line.

7. Attach an anchor to the end of the net to keep it submerged and attach a buoy to the anchor to mark the
location of the end of the net. Record the depth below the water surface of the far end of the net.

8. Allow the net to soak (i.e., fish) for the prescribed sampling period (e.g., 24 to 48 hours).

4.5.3 Sample Collection

Arrive at the buoy at the end of the net and pull the buoy and its anchor into the boat.

Retrieve the hoops in sequence, while moving toward shore.

Starting at the mouth of the net, shake the captured fish into the closed end of the net.

Once all captured fish are in the end of the net, remove the piece of line from the end of the net and empty
fish into the collection buckets.

5. If sampling will continue at the collection site, reset the trap according to steps 3 through 8 above for setting
a trap net.

Bobh -

Process fish according to procedures in 4.1 (above). If fish are being retained for tissue assessment, record
water quality data (temperature, pH, dissolved oxygen, conductivity) at the near surface location where the net
was placed. Fish not required for other analyses will be released.
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SECTION 5.0 SAMPLING PERSONNEL

The Project Manager is responsible for assigning appropriate field personnel to be responsible for the various
site activities. The Project Manager is also responsible for assuring that this and any other appropriate
procedures are followed by field personnel. Field personnel assigned to the various site activities are responsible
for completing their tasks according to this and other appropriate procedures. Field personnel are responsible
for reporting deviations from the procedure or nonconformance to the Project Manager. Only qualified field
personnel shall be allowed to perform this procedure. Qualifications will be based on previous experience and

health and safety training.

SECTION 6.0 FISH SAMPLE PROCESSING PRIOR TO
LABORATORY RECEIPT

6.1 Equipment List

= Digital camera

= Field notebook/iPad

= Cellular phone

= Paper towels

= Balance for weighing samples

= Small baskets for weighing forage fish
= Plans with sampling locations

= Sample labels

= Resealable plastic bags (quart and gallon sizes)
= Foil

= Sharpie pen

= Wetice

= Coolers

= Nitrile gloves

= Chain of Custody forms

= Field forms

= SOP

= OMM plan(s)

6.2 Fish Sample Processing Procedure

1. Check what species were sampled at the location during prior sampling events and attempt to use the
same species and size ranges. If the same species are not present, then attempt to use species of similar

trophic levels and feeding habits.
2. Samples will meet the following criteria for their respective grouping:

a. Each sport fish sample will meet the follow criteria:
- >6inches for Channel Catfish and Brown Trout
- >12inches for Smallmouth Bass
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- >4 inches for Pumpkinseed/Bluegill Sunfish
- >7 inches for Brown Bullhead

If not one of the species listed above, fish will be of legal size.

b. Each prey fish sample will be minimum of 40 grams, with 60 grams or higher being the preferred
gquantity depending on mass requirements for the analyses being conducted.

3. For each sample, record the total length of each fish and weight (total composite weight for prey fish and
weight of each individual sportfish collected) on the field log. Take a photograph of one specimen (at least)
per sample.

4. If a subset of samples are being analyzed for organic parameters (i.e., PCB Aroclors, dioxins/furans, lipids),
then:

a. For sport fish, select the species that will be analyzed for the additional analyses; the species should be
consistent with previous years and with work plan requirements, as practical. If selecting a subset of the
species, try to select the largest individual(s) for organic analysis to ensure that there is enough mass to
conduct all the necessary analyses.

b. For small prey fish, select the samples with the highest total mass, as practical, from the appropriate
sample locations dictated by the work plan to ensure that there is enough mass to conduct all the
necessary analyses.

5. Wrap fish in clean foil (shiny side out) and attach an identification label that includes the fish tag number,
date, sample type and location sampled.

6. Place the entire sample into a re-sealable plastic bag (place bag in a jar if provided/ required by the lab),
label the bag or jar with corresponding label, and place in a cooler on large quantities of wet ice or into
freezer.

7. Prior to shipping the samples, print the chain of custody form and include with the shipment in a ziplock
bag.

The analytical laboratory will prepare fillets, for adult sportfish, in accordance with the NYSDEC’s SOP PrepLab
(May 28, 2014).

6.3 Sample Transport to Laboratory

Store the fish on wet ice immediately after collection. If shipping to the laboratory the same day as collection,
ship on wet ice. If not being shipped to the laboratory the day of collection, store at a temperature below
4 degrees Celsius prior to shipping. Once ready to ship to the analytical laboratory immediately place on wet ice
(keeping ice in ziplock bags). Provide the Fish Chain of Custody document with the fish shipment.

SECTION 7.0 REFERENCES

Parsons, 2018. Maintenance, and Monitoring Plan for Ninemile Creek. Prepared for Honeywell. Syracuse, New
York, August 2018.

Parsons, 2015. Ninemile Creek OM&M 2015 Surface Water, Soil, and Biota Sampling Work Plan. Prepared for
Honeywell. Syracuse, New York, September 2015.
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Parsons, 2011b. 100% Design Report for the Geddes Brook Interim Remedial Measure. Appendix E: Operation,
Maintenance, and Monitoring Plan for the Geddes Brook Site. Prepared for Honeywell, Syracuse, New
York. February 2011.

Parsons. 2009a. Operation, Maintenance, and Monitoring Plan for the LCP Bridge Street Site. Prepared for
Honeywell, Syracuse, New York. September 2009.
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S-18 SMALL MAMMAL COLLECTION AND
PROCESSING

SECTION 1.0 SCOPE

These procedures are to be followed; any substantive modifications to the procedures shall be approved by the
Field Team Leader.

This SOP includes procedures to collect small mammals from locations described in the Geddes Brook and
Ninemile Creek OM&M Plans. Collection methods include both live and snap traps. Snap traps are the preferred
method however, a combination of methods may be necessary to obtain the required samples.

SECTION 2.0 HEALTH AND SAFETY CONSIDERATIONS

A safety briefing will be held at the beginning of each day and as new activities are conducted. The designated
safety officer shall be responsible for ensuring the safety of personnel and will be contacted immediately in the
event of an emergency. The standard safety considerations for sampling include: caution deploying and
retrieving heavy equipment, stepping in the sight of lines or cables, slips, trips, falls, handling traps, handling live
and dead animals, and the proper use of personal flotation devices (PFDs) as necessary and personal protective
equipment (PPE). Do not overload any vessel and load vessels evenly so they are not prone to capsizing. These
safety considerations apply to the vessel and sampling crews whenever working on the water.

SECTION 3.0 SMALL MAMMAL SAMPLE COLLECTION
EQUIPMENT LIST

The following equipment list contains materials that may be needed to carry out the procedures contained in
this SOP. Since multiple procedures or alternate methods may be employed to achieve the objectives, not all
materials and equipment included on the list may be necessary to complete the task.

= Leather gloves

= Nitrile gloves

= Weight scale

= Snap traps

= Sherman live traps
= Digjtal camera

= Field notebook/iPad
= Flags

= Sharpie pen

= Field data sheets

= Cellular phone
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SECTION 4.0 SMALL MAMMAL TRAPPING PROCEDURE

This section describes procedures for collecting small mammals for tissue analysis. These techniques are
generally useful for the collection of mammals ranging in body size from a shrew to a field mouse. The methods
described in this SOP include both live collection and kill collection techniques. The SOP discusses the use of
live traps and snap traps.

4.1 Equipment

The following is a list of typical equipment used for the collection of small mammals:

= Sherman live traps (or equivalent)

= Snap traps (or equivalent)

= Bait balls (peanut butter, rolled oats, and sunflower seeds and/or corn meal)
= Brightly colored wire flags or wooden stakes

= C(Clipboard and data sheets

= Small mammal identification book

= Copy of applicable trapping and salvage permits and scientific location permits
= Site map with site locations overlay

= Scale

= Weighing bag or Ziploc® bags

= Extra 4 in. x 4 in. waxed paper squares

= Appropriate safety equipment as required by the health and safety plan.

4.2 Personnel

Only personnel trained to use small mammal traps, and whose names are listed on the appropriate permits, are
authorized to capture and handle small mammals. All required research protocols, federal regulations, and other
applicable regulatory guidelines should be studied before initiating trapping operations. Personnel without
previous experience should be under the guidance and direct supervision of an experienced trapper.

4.3 Collection Methods and Trap Types

4.3.1 Grid/Trap Line Marking

Individual traps at a station should be placed in locations that sample various microhabitat features because
microhabitat differences have been shown to influence small mammal occurrence. For example, traps should
be set at the bases of trees and shrubs, at the edge of the shrub canopy, in the open, in microtine runways,
alongside fallen trees, in short and tall grass, and in disturbed areas of forbs and shrubs. The beginning and end
of trap lines, the corners of grids, and individual stations should be marked whenever possible. Generally, the
fewer markers the better to avoid attracting predators (ground and aerial) that may cue on the markers, which
would thereby increase mortality in the trapping area and influence the density/ abundance/occurrence
estimations. If wire flags are used, the flag should be trimmed to a 1-in. width to reduce flapping. A color visible
to humans but not readily visible (and therefore an attractant) to wildlife should also be used. An alternative to
the use of wire flags is to use painted wooden stakes, willow stems, or rebar driven into the ground to mark the
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station center, with only the top few inches painted. In wooded habitats, surveyor flagging may be tied to the
vegetation to mark the station center. All grid and trap line locations should be marked on field site maps to aid
relocation and provide a permanent record of where trapping occurred and what trapping method was used. If
a global positioning system unit is available, readings of the beginning and end markers of a trapline or the
corners of the grid should be logged.

4.3.2 Trap Functioning

Each trap should be cleaned and checked for proper functioning before placing it in the field. When trapping is
being conducted to address small mammal tissue contamination or bioaccumulation, or where the hantavirus is
of concern, all traps should be cleaned and disinfected before placement at a station or before moving to a
different station. Disinfection of traps is discussed in the health and safety plan. All urine and fecal materials
should be washed off. Traps may be disassembled for cleaning beneath the treadle mechanism by removing the
wires from selected trap sides, permitting easy access to the trap interior. Treadles on live traps should release
doors with only very light fingertip pressure on the treadle or a light tap on the top of the trap. Sensitivity of the
mammal trap is varied by pulling forward or pushing back the treadle lock mechanism. Snap traps should be
checked to ensure that all parts are securely fastened so that when the trap is sprung, the trap does not
disassemble. Trap sensitivity is adjustable on all snap traps. To adjust the sensitivity of museum special snap
traps, bow (i.e., bend) or straighten the holding bar that passes across the snap bar and inserts into the bait
treadle (bowing the holding bar increases sensitivity, straightening the holding bar decreases sensitivity).

4.3.3 Bait

Dry baits are readily available and easy to use. Rolled oats or horse feeds, such as Purina Omelene, make good
dry baits. Dry baits may not be as effective as moist baits, but this may be advantageous depending on study
objectives. Care should be taken when using live traps to ensure that dry bait does not prevent the treadle from
working properly. Bait balls are very attractive to a wide variety of small mammals ranging from shrews to
raccoons. Bait balls are made by mixing peanut butter, rolled oats, and sunflower seeds and/or cornmeal. Peanut
butter should first be warmed until easily stirred, then the remaining ingredients should be added. This mixture
is then allowed to cool. A small amount of the peanut butter mixture (approximately the size of an M&M® Peanut
candy) is spooned into the middle of a 4 in. x 4 in., waxed paper square. The waxed paper is folded around the
bait ball and the ends are twisted (so that the bait ball looks like a Hershey’'s® Kiss). Snap traps can be baited
with the mixture above or with pure peanut butter.

4.3.4 Trap Placement

The following procedures should be used to place traps:

1. Clear the immediate area where each trap will be placed of grass and other ground clutter so that each trap
sets firmly on the ground. You may level the ground, but do not disturb an area much larger than the size
of the trap.

2. Check to be sure that when the door of a live trap is set open, there is no wobble as the animals step into
the entrance of the trap. For snap traps, ensure that the entire platform sits firmly on the ground. If the trap
moves when a small mammal begins to enter, it may retreat and thereafter avoid the trap.

3. If wind or a steep slope causes trap instability, anchor each trap with a U-shaped piece of #12 wire, open-
end down, that straddles the center of each trap. Force the wire ends into the ground to prevent each trap
from being moved. For large snap traps (i.e., rat traps), attach a small screw eye to the back edge of the
trap, attach a length of wire or rope (i.e., 12-18 in.), and attach the second end to a large nail or spike. The
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nail or spike is driven into the ground to secure the trap in the event the animal is caught but not
immediately killed and attempts to escape.

4. If using dry bait, place a handful of bait inside the trap, turn the trap upside down, and shake it so that the
bait is on the opposite side of the treadle, then quickly turn the trap right side up. The dry bait should now
be on the treadle. Be sure the bait is on the treadle and not under it. Too much bait under the treadle will
hamper operation of the trap. If using bait balls to bait traps, determine which is the front end of the trap
by pressing open each door in turn and looking inside. The front of the trap is the end that has the metal
door catch on the floor of the trap. Then hold the twisted ends of a bait ball, and push the ball through the
top of the back door. Once it is inside the trap, pull the ball back toward you. The bait ball will catch the
inside the trap door and pull it shut.

5. If temperatures below 5° C are expected or extended periods of rain are anticipated, place a wad of bedding
material (polyester fiberfill or similar nonabsorbent material) in each trap to serve as nesting material. This
step will help insulate animals from potentially fatal cold weather.

4.3.5 Trap Checking

If traps are left open all day, they should be checked at least twice daily. Heavy rain, cold, or extreme heat can
Kill trapped animals; trap checks should be performed as expeditiously as possible. Extra bait should be carried
during trap checks. The suspension of trapping due to inclement weather will be at the discretion of designated
field personnel. Any time trapping efforts are suspended, entrance doors on live traps should be shut and snap
traps deactivated. All traps should be closed or deactivated before any scheduled days off.

4.3.6 Animal Handling and Euthanizing

Review the health and safety plan for specific protective requirements before handling animals. The only
acceptable form of euthanasia is by placing animal in a CO2 chamber.

1. A shut door may indicate a capture. To check, (with leather gloves) hold the trap with the baited end of the
trap facing the ground. Gently press the front door open only as far as necessary to determine if an animal
is inside.

Place the unopened trap with live animal inside the chamber.

Add CO2 or begin CO2 reaction using baking soda and vinegar.

Close lid of container and wait a minimum of 20 minutes.

Ensure animal is dead prior to opening trap then open one end and invert over the sample bottle.

Record the weight.

o0k wnN

4.3.7 Trap Cleanup

Due to the risk of hantavirus in small mammal populations across the country, any traps that have been used
should be treated as if they contain hantavirus. Risk of hantavirus is greatest in closed air environments.
Therefore, traps should be transported in an open-air vehicle such as the back of a pickup truck or a trailer. If
this is not possible, the traps should be bagged in large plastic bags, and care should be taken not to tear the
bags while placing the traps in the vehicle. Alternatively, traps can be washed in the field provided a means of
transporting wastewater is available. Once traps are transported to an area for washing, all traps should be
washed with soap and water, decontaminated with bleach, and rinsed thoroughly whether traps were used in a
treated (e.g., contaminated) or an untreated area. Traps should then be allowed to air dry before they are packed
away. Refer to the health and safety plan for further precautions regarding hantavirus and small mammal
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handling. Traps from treated sites should be washed with soap and water, decontaminated with bleach, air dried,
and packed as described in the health and safety plan.

SECTION 5.0 SAFETY PRECAUTIONS

1. Disposable latex or nitrile gloves must be worn at all times when handling small mammals and/or samples.

2. Hands must be washed after removing gloves.

3. Disinfect all surfaces coming in contact with samples after they are used. Suitable disinfectants include a
bleach/water solution, alcohol, or commercial products such as Lysol®.

4. Workers who become ill or who develop a febrile or respiratory illness within 45 days of the last potential
exposure should immediately seek medical attention and inform the attending physician of the potential
occupational risk of hantavirus infection. The physician should contact local health authorities promptly if
hantavirus-associated illness is suspected. A blood sample should be obtained and forwarded through the
state health department to the Centers for Disease Control for hantavirus antibody testing.

SECTION 6.0 REFERENCES AND OTHER SOURCES

Albers, P.H., G. Linder, and J.D. Nichols. 1990. Effects of tillage practices and carbofuran exposure on small
mammals. J. Wildl. Manage. 54(1):135-142.

Boonstra, R., and F.H. Rodd. 1984. Efficiency of pitfalls versus live traps in enumeration of populations of
Microtus pennsylvanicus. Can. J. Zool. 62(5):758-765.

Boonstra, R., F.H. Rodd, and D.J. Carleton. 1982. Effect of Blarina brevicauda on trap response of Microtus
pennsylvanicus. Can. J. Zool. 60(3):438-442.

Boonstra, R., and C.J. Krebs. 1976. The effect of odour on trap response in Microtus townsendii. J. Zool.
180:467-476.

Calhoun, J.B., and J.U. Casby. 1958. Calculation of home range and density of small mammals. Public Health
Monogr. No. 55.

Calhoun, J.B. 1959. Population dynamics of vertebrates: revised sampling procedures for the North American
Census of Small Mammals (NACSM). Release No. 10. Admin. Publ. U.S. Department of Health,
Education, and Welfare, Public Health Service, National Institutes of Mental Health.

Call, M.S. 1989. Rodents and insectivores. pp. 429-452. In: Inventory and Monitoring of Wildlife Habitat. A.Y.
Cooperrider, R.J. Boyd, and H.R. Stuart (eds). U.S. Department of the Interior, Bureau of Management
Service Center, Denver, CO.

Chabreck, R.H., B.U. Constantin, and R.B. Hamilton. 1986. Use of chemicals and repellents during small mammal
trapping. Southwestern Nat. 31(1):109-110.

Parsons, 2011b. 100% Design Report for the Geddes Brook Interim Remedial Measure. Appendix E: Operation,
Maintenance, and Monitoring Plan for the Geddes Brook Site. Prepared for Honeywell, Syracuse, New
York. February 2011.
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Getz, L.L. 1971. Microclimate, vegetation cover, and local distribution of the meadow vole. Trans. lllinois Acad.
Sci. 9-21.

Jett, D.A., and J.D. Nichols. 1987. A field comparison of nested grid and trapping web density estimators. J.
Mamm. 68(4):888-892.

Merritt, J.F., and J.M. Merritt. 1980. Population ecology of the deer mouse (Peromyscus maniculatus) in the Front
Range of Colorado. Ann. Carnegie Mus. Nat. Hist. 49(7):113-130.

Rogers, L.E., and J.D. Hedlund. 1980. A comparison of small mammal populations occupying three distinct shrub-
steppe communities in eastern Oregon. Northwest Sci. 54(3):183-186.

Rowley, M.H., J.J. Christian, D.K. Basu, M.A. Pawlikowski, and B. Paigen. 1983. Use of small mammals (voles) to
assess a hazardous waste site at Love Canal, Niagara Falls, New York. Arch.

Environ. Contam. Toxicol. 12:383-397.

Thomas, R.E., and E.D. Bellis. 1980. An eye-lens weight curve for determining age in Microtus pennsylvanicus. J.
Mamm. 61:561.

White, G.C., D.R. Anderson, K.P. Burnham, and D.L. Otis. 1982. Capture-recapture and removal methods for
sampling closed populations. LA-8787-NERF, Los Alamos National Laboratory, Los Alamos, NM.

SECTION 7.0 REVISIONS/REVIEWS

Doc Number: Rev No.: O Date: August 4, 2021

Reviewer: Parsons
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S-19 NINEMILE CREEK TRANSECT SURVEY

SECTION 1.0 SCOPE

These procedures are to be followed; any substantive modifications to the procedures shall be approved by the
Field Team Leader.

SECTION 2.0 HEALTH AND SAFETY CONSIDERATIONS

A safety briefing will be held at the beginning of each day and as new activities are conducted. The designated
safety officer shall be responsible for ensuring the safety of personnel and will be contacted immediately in the
event of an emergency. All employees must follow all the safety requirements that are in the corresponding AHAs.

SECTION 3.0 TRANSECT SURVEY EQUIPMENT LIST

The following equipment list contains materials that may be needed to carry out the procedures contained in
this SOP. Since multiple procedures or alternate methods may be employed to achieve the objectives, not all
materials and equipment included on the list may be necessary to complete the task.

= Boat

= Qars

= Trolling motor

= Rope

= GPS unit

= PFDs

= Waders

= Digital camera

= Field notebook/iPad
= Cellular phone

SECTION 4.0 DATA COLLECTING PROCEDURE

This section describes procedures for surveying the Ninemile Channel and the Geddes Brook channel and
wetland connections.

4.1 System Check/Control Point Check In/Check Out

Survey control points, established by Thew Associates, are sited around the perimeter of all work areas. When
work is started under a particular work order, the operator is first prompted to check into a control point to check
the system, set up on one of the control points and hit the measure key, the unit will indicate if it is within
tolerance. If the measurement is within tolerance, take a photograph of the screen for documentation. If the
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measurement is out of tolerance, bring attention to management. At a minimum, check in at the beginning of
each day.

4.2 Ninemile Creek Transect Survey

Transects will be surveyed with GPS unit across the channel at Stations agreed upon in the Ninemile OM&M Plan
(2018). These survey readings will be compared with the elevation and composition of the surface material that
existed at the end of construction as well as to data from the prior event.

1. Pre load Ninemile Creek station lines onto GPS

2. Minimum of a four employees is required to perform this task.

3. At appropriate stationing, two team member will hold boat in place (from channel bank)with rope attached
to boat, 2nd member will be holding GPS rod in place and finally the 3rd member will take the GPS shot on
the remote screen. Additional personnel (if available) can aid in steadying boat in place.

4. Start surveying at one side of the channel and work your way across to the other side, taking GPS shots
every 3 ft. to 5 ft. and as close to the station line as possible.

5. At each station record in field notebook/iPad the composition of the channel materials

6. Once one location is completed, work your way downstream to next station and repeat same process as
above, until all locations are surveyed.

Upon complete field survey, data is uploaded and compared to previous data.

4.3 Geddes Brook Channel and Wetland Connection Survey

Elevations of the Geddes Brook channel (one location) and wetland connections (5 locations) will be surveyed
with a GPS unit at sill log locations for the wetland connection and on the mouth of Geddes Brook for the channel.

1. Pre load sill log and channel locations into GPS unit.

2. Use GPS unit to stakeout to each location.

3. Once on the location, record on GPS unit the elevation of the sill log or channel.

4. Once elevation is recorded for one location, stakeout to next location and repeat step above.

Upon complete field survey, data is uploaded and compared to previous data.

SECTION 5.0 SAMPLING PERSONNEL

The Project Manager is responsible for assigning appropriate field personnel to be responsible for the various
site activities. The Project Manager is also responsible for assuring that this and any other appropriate
procedures are followed by field personnel. Field personnel assigned to the various site activities are responsible
for completing their tasks according to this and other appropriate procedures. Field personnel are responsible
for reporting deviations from the procedure or nonconformance to the Project Manager. Only qualified field
personnel shall be allowed to perform this procedure. Qualifications will be based on previous experience and
health and safety training.
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SECTION 6.0 REFERENCES

Parsons, 2018. Maintenance, and Monitoring Plan for Ninemile Creek. Prepared for Honeywell. Syracuse, New
York, August 2018.

SECTION 7.0 REVISIONS/REVIEWS

Doc Number: Rev No.: O Date: August 4, 2021

Reviewer: Parsons

What was changed: N/A
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S-20 TRIBUTARY SURFACE WATER AND
RAINWATER SAMPLING AND PROCESSING

SECTION 1.0 SCOPE

These procedures are to be followed; and any substantive modifications to the procedures shall be approved by
the Field Team Leader. This Standard Operating Procedure (SOP) includes procedures to collect surface water
in tributaries and rainwater samples as described in the 2021 Onondaga Lake and Tributary Surface Water
Monitoring for PCBs Memo (Parsons 2021).

SECTION 2.0 HEALTH AND SAFETY CONSIDERATIONS

A safety briefing will be held at the beginning of each day and as new activities are conducted. The designated
safety officer shall be responsible for ensuring the safety of personnel and will be contacted immediately in the
event of an emergency. The standard safety considerations for near-water sampling include: caution deploying
and retrieving heavy equipment, slips, trips, falls, and the proper use of personal flotation devices (PFDs) and
personal protective equipment (PPE). Gloves must also be worn at all times in the field. The type of glove may
vary by task; this will be determined by field leader.

SECTION 3.0 SURFACE WATER SAMPLE COLLECTION
EQUIPMENT LIST

The following equipment list contains materials that may be needed to carry out the procedures contained in
this SOP. Not all materials and equipment included on the list may be necessary to complete the task.

= PFDs

= large ziplock bags

= Field notebook/iPad

= Field forms

= Cellular phone

= Powder-free gloves

= Water quality meter

= 0.5 L/500 mL Teflon dipper

=  Amber glass bottles (2-1 L, 2.5 L) with fluorocarbon-lined caps
= Stainless steel funnels (31 cm diameter)
= HPLC grade acetone

= Distilled or deionized water
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SECTION 4.0 SURFACE WATER COLLECTING PROCEDURE

This section describes procedures for collecting surface water samples from locations described in the 2021
Onondaga Lake and Tributary Surface Water Monitoring. Each sample will be analyzed for field parameters
(temperature, pH, specific conductance, dissolved oxygen and oxidation-reduction potential (ORP)). If more than
one sample is to be taken in a tributary, the sample should be collected beginning at the downstream location
and working upstream. Sample locations will be previously staked out and will depend primarily on accessibility.

4.1 Grab Sampling Method (Tributaries)

1.
2.

N

Pre-cleaned sample containers will be pre-labeled and placed in a clean, dedicated cooler.

Slowly enter the tributary from downstream and face upstream. Allow time for sediment to settle. Immerse
the capped sample container to a depth of roughly one half the water depth to fill. Discard water to the
downstream. Repeat three times. Following three rinses, repeat and retain water in the jar. Avoid sampling
resuspended sediment. Hold the bottle at a small upward angle, uncap it to fill, then re-cap before raising
it through the water surface. If samples cannot be collected directly into the sample bottle, a
decontaminated sample collection device may be used?2. Should the device be utilized, multiple (2) dips will
be composited directly into the bottle. Bottles should have zero or very little headspace.

Place inside cooler. Repeat procedure at next location, using a fresh set of gloves.

. COC procedures will be followed.
. Measurements of temperature, pH, specific conductance, dissolved oxygen and ORP shall be taken by

direct immersion of instrument probes into the water body. If direct measurement is not possible, these
measurements shall be taken from water collected and placed in a field container. The results shall be
recorded in paper or electronic field forms.

. Record the over-all depth of the water column (i.e., distance from the surface to the sediment bottom), as

well as the depth at which the sample was collected (i.e., distance from the surface).

. Sample description and location will be recorded in the field forms.

4.2 Rainwater Collection

. Rainwater collection stations will be set up approximately 24 hours prior to an anticipated rain event.
. Each collector will consist of 1.0 L narrow-mouth amber glass bottles topped with a 31 cm diameter (or

similar size commercially available) stainless steel funnel, washed with HPLC quality grade acetone and
then with DI water. To minimize potential evaporation or sills, the funnel will be secured through use of a
funnel stand, and aluminum foil will be wrapped around the bottle neck.

. Collection set up will be placed on an elevated flat surface, at least 4 feet above the ground. Six bottles will

be deployed in an attempt to obtain a large enough sample of rainwater.

. Samples will be collected within 6 hours of the end of the rain event.
. Sample bottles will be combined into one composite sample in a 2.5 L amber glass bottle. If composite

sample has enough volume to fill two 1 L amber glass bottles, split composite evenly between two bottles.

1.

A Teflon dipper (0.5 L/500 mL in size) is recommended for use in this case. The device will be rinsed three times before
use (similar to the glassware) and decontaminated between sites utilizing a triple rinse with HPLC grade acetone rinse
and deionized water.
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6. If composite sample does not contain a large enough sample volume, store and refrigerated at ~4°C. The
above process will be repeated until there is enough volume for a complete 1 L sample. Samples may also
be composited at the laboratory.

SECTION 5.0 SAMPLING PERSONNEL

The Project Manager is responsible for assigning appropriate field personnel to be responsible for the various
site activities. The Project Manager is also responsible for assuring that this and any other appropriate
procedures are followed by field personnel. Field personnel assigned to the various site activities are responsible
for completing their tasks according to this and other appropriate procedures. Field personnel are responsible
for reporting deviations from the procedure or nonconformance to the Project Manager. Only qualified field
personnel shall be allowed to perform this procedure. Qualifications will be based on previous experience and
health and safety training.

SECTION 6.0 SURFACE WATER SAMPLE PROCESSING PRIOR
TO LABORATORY RECEIPT

6.1 Equipment List

= Paper towels

= Safety glasses

= Digjtal camera

= Field notebook/iPad

= Cellular phone

= Plans with sampling locations
= Sample labels

= Sharpie pen

= Wetice

= Coolers

= Work (cut resistant) Gloves
= Nitrile gloves

= Chain of Custody forms

= (Custody Seals

= Field forms

= Prior event field forms

= AHAs

= SOP

6.2 Surface Water Sample Processing Procedure

Sample containers are pre-labeled prior to sampling. Samples are to be chilled on wet ice until shipped to the
laboratory.
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6.3 Sample Transport to Laboratory

Store the samples at a temperature below 4 degrees Celsius and ship immediately on wet ice to the analytical
laboratory. Provide Surface Water Chain of Custody document with the shipment. Place custody seal on cooler

before released to courier.

SECTION 7.0 REFERENCES

Parsons. 2021. 2021 Onondaga Lake and Tributary Surface Water Monitoring for PCBs Memo. July 2021.

SECTION 8.0 REVISIONS/REVIEWS

Doc Number: Rev No.: O Date: August 4, 2021

Reviewer: Parsons

What was changed: N/A
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S-21 GROUNDWATER SAMPLING

STANDARD OPERATING PROCEDURE
Water-Level Measurements

Purpose and Scope

The purpose of this procedure is to provide a guideline for the measurement of the
depth to groundwater in monitoring wells, where a second phase of floating liquid
(e.g., gasoline) is not encountered. This SOP includes guidelines for discrete
measurements of static water levels and does not cover the use of continuously
recording loggers.

Equipment and Materials

° Electronic water level meter, Solinst or equivalent, with a minimum 100-foot
tape; the tape should have graduations in increments of 0.01 feet or less

Procedures and Guidelines

Verify that the unit is turned on and functioning properly. Slowly lower the probe on its
cable into the well until the probe just contacts the water surface; the unit will respond
with a tone or light signal. Sight across the top of the locking well casing adjacent to the
measuring point, recording the position of the cable when the probe is at the water
surface. The measuring point will be a standardized surveyed location on the top of
each well casing, adjacent to the lock hasp, indicated by a notch, paint mark, or similar
method. Measure the distance from this point to the closest interval marker on the tape,
and record the water level reading in the log book.

Measure and record the three following additional readings: (1) the depth of the well;
(2) the depth from the top of the casing to the top of the well riser; and (3) the distance to
the surface of the concrete pad or to ground. Measurements are to be taken with respect
to the measuring point on the top of the well casing. The depth of the well may be
measured using the water-level probe with the instrument turned off.

Attachments
None.
Key Checks and Preventative Maintenance

Prior to each use, verify that the battery is charged by pressing the test button on the
water-level meter. Verify that the unit is operating correctly by testing the probe in
distilled or deionized water. Leave the unit turned off when not in use.
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S-21 GROUNDWATER SAMPLING

STANDARD OPERATING PROCEDURE
Low-Flow Groundwater Sampling from Monitoring Wells

l. Purpose and Scope

This procedure presents general guidelines for the collection of groundwater samples
from monitoring wells using low-flow purging and sampling procedures. Operations
manuals should be consulted for specific calibration and operating procedures.

1. Equipment and Materials

Flow-through cell with inlet/outlet ports for purged groundwater and
watertight ports for each probe

Meters to monitor pH, specific conductance, turbidity, dissolved oxygen,
oxidation-reduction potential (ORP), and temperature (e.g., Horiba® U-22 or
similar)

Water-level indicator

In-line disposable 0.45p filters (QED® FF8100 or equivalent)
Adjustable-rate, positive-displacement pump, submersible, or peristaltic pump
Generator

Disposable polyethylene tubing

Plastic sheeting

Well-construction information

Calibrated bucket or other container and watch with second indicator to
determine flow rate

Sample containers

Shipping supplies (labels, coolers, and ice)

Field book

1. Procedures and Guidelines

A.

SOP_9_GROUNDWATER SAMPLING SOP.DOCX

Setup and Purging

1. For the well to be sampled, information is obtained on well location,
diameter(s), depth, and screened interval(s), and the method for
disposal of purged water.

2. Instruments are calibrated according to manufacturer's instructions.

3. The well number, site, date, and condition are recorded in the field
logbook.

4. Plastic sheeting is placed on the ground, and the well is unlocked and

opened. All decontaminated equipment to be used in sampling will be
placed only on the plastic sheeting until after the sampling has been
completed.

5. All sampling equipment and any other equipment to be placed in the
well is cleaned and decontaminated before sampling in accordance
with SOP Decontamination of Personnel and Equipment.



S-21 GROUNDWATER SAMPLING

10.

11.

Water level measurements are collected in accordance with SOP
Water Level Measurements and the total depth of the well is measured.
Attach and secure the polyethylene tubing to the low-flow pump.
Lower the pump slowly into the well and set it at approximately the
middle of the screen. Place the pump intake at least 2 feet above the
bottom of the well to avoid mobilization of any sediment present in the
bottom. Preferably, the pump should be in the middle of the screen.
Insert the measurement probes into the flow-through cell. The purged
groundwater is directed through the cell, allowing measurements to be
collected before the water contacts the atmosphere.

Start purging the well at 0.2 to 0.5 liters per minute. Avoid surging.
Purging rates for more transmissive formations could be started at 0.5
to 1 liter per minute. The initial field parameters of pH, specific
conductance, dissolved oxygen, ORP or Eh, turbidity, and temperature
of water are measured and recorded in the field logbook.

The water level should be monitored during purging, and, ideally, the
purge rate should equal the well recharge rate so that there is little or
no drawdown in the well (i.e., less than 0.5 feet). The water level
should stabilize for the specific purge rate. There should be at least 1
foot of water over the pump intake so there is no risk of the pump
suction being broken, or entrainment of air in the sample. Record
adjustments in the purge rate and changes in depth to water in the
logbook. Purge rates should, if needed, be decreased to the minimum
capabilities of the pump (0.1 to 0.2 liters per minute) to avoid affecting
well drawdown.

During purging, the field parameters are measured frequently (every 3
to 5 minutes) until the parameters have stabilized. Field parameters
are considered stabilized when measurements meet the following
criteria:

e pH: within 0.1 pH units

Temperature: within 1°Celsius

Specific conductance: within 3 percent

Dissolved oxygen: within 10 percent

Turbidity: within 10 percent or as low as practicable given
sampling conditions

e ORP: within 10 mV

B. Sample Collection

Once purging has been completed, the well is ready to be sampled. The elapsed
time between completion of purging and collection of the groundwater sample
from the well should be minimized. Typically, the sample is collected
immediately after the well has been purged, but this is also dependent on well
recovery.

Samples will be placed in bottles that are appropriate to the respective analysis
and that have been cleaned to laboratory standards. Each bottle typically will
have been previously prepared with the appropriate preservative, if any.

The following information, at a minimum, will be recorded in the logbook:
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1.

Sample identification (site name, location, and project number; sample
name/number and location; sample type and matrix; whether the sample is
filtered or not; time and date; sampler's identity)

Sample source and source description

Field observations and measurements (appearance, volatile screening,
field chemistry, sampling method), volume of water purged prior to
sampling, number of well volumes purged, and field parameter
measurements

Sample disposition (preservatives added; laboratory sent to, date and time
sent; laboratory sample number, chain-of-custody number, sample bottle
lot number)

The steps to be followed for sample collection are as follows:

1.

The flow-through cell will be removed prior to filling sample bottles.
The cap is removed from the sample bottle, and the bottle is tilted
slightly.

The sample is slowly discharged from the pump so that it runs down
the inside of the sample bottle with a minimum of splashing. The
pumping rate should be reduced to approximately 100 ml per minute
when sampling VOCs.

Samples may be field filtered before transfer to the sample bottle.
Filtration must occur in the field immediately upon collection.
Inorganics, including metals, are to be collected and preserved in the
filtered form as well as the unfiltered form. The recommended method
is through the use of a disposable in-line filtration module (0.45-
micron filter) using the pressure provided by the pumping device for
its operation.

Samples for analysis for volatile organic compounds should be
collected first, if such samples are required.

Adequate space is left in the bottle to allow for expansion, except for
VOC vials, which are filled to overflowing and capped.

The bottle is capped, then labeled clearly and carefully.

Samples are placed in appropriate containers and, if necessary, packed
with ice in coolers as soon as practical.

C. Additional remarks

1.

If the well goes dry during purging, wait until it recovers sufficiently
to remove the required volumes to sample all parameters. It may be
necessary to return periodically to the well but a particular sample
(e.g., large amber bottles for semivolatile analysis) should be filled at
one time rather than over the course of two or more visits to the well.
It may not be possible to prevent drawdown in the well if the water-
bearing unit has sufficiently low permeability. If the water level was
in the screen to start with, do not worry about it because there is no
stagnant water in the riser above the screen to begin with.

If the water level in the well is in the riser above the screen at the
beginning of purging, then be sure you pump out sufficient volume
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Attachments

from the well to remove the volume of water in the riser above the
screen. For a 2-inch diameter well, each foot of riser contains 0.163
gallons; for a 4-inch riser, each foot of riser contains 0.653 gallons; for
a 6-inch riser, each foot of riser contains 1.47 gallons.

Alternatively, the water in the riser above the screen can be removed
by lowering the pump into the well until the pump intake is just below
the water level, starting the pump, running it at a low rate, and slowly
lowering the pump as the water level in the riser declines. This
approach can be terminated when the water level reaches the top of the
screen, at which time the stagnant water in the riser has been removed.
This may not be a practical approach for dedicated sampling
equipment. As with typical low-flow sampling, the flow rate should
be kept as low as practicable.

There may be circumstances where a positive-displacement or
submersible pump cannot be used. An example is at isolated, hard-to-
reach locations where the required power supply cannot be brought. In
this case, a peristaltic pump may be used. Samples can be collected by
the procedures described above for all but those for VOC analysis. The
water to be placed in the vials for VOC analysis should not be run
through the peristaltic pump but instead should be collected by the
following:

o Stop the pump when it is time to collect the VOC sample.

o Disconnect the tubing upstream from the pump (a connector
must be installed in the line to do this).

o Holding a finger over the end of the tubing to keep the water in

the tubing, remove the tubing from the well. Be sure that the
tubing does not contact other than clean surfaces.

o Place the end of the tubing that was in the well into each VOC
vial and fill the vial by removing the finger from the other end
of the tube.

o Once the vials are filled, return the tubing to the well and

collect any other samples required.
Nondedicated sampling equipment is removed from the well, cleaned,
and decontaminated in accordance with SOP Decontamination of
Personnel and Equipment. Disposable polyethylene tubing is disposed
of with PPE and other site trash.

White paper on reasons and rationale for low-flow sampling.

Key Checks and Preventative Maintenance

o The drawdown in the well should be minimized as much as possible (preferably
no more than 0.5 to 1 foot) so that natural groundwater-flow conditions are
maintained as closely as possible.

o The highest purging rate should not exceed 1 liter per minute. This is to keep the
drawdown minimized.
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. Stirring up of sediment in the well should be avoided so that turbidity containing
adsorbed chemicals is not suspended in the well and taken in by the pump.

o Overheating of the pump should be avoided to minimize the potential for losing
VOC:s through volatilization.

J Keep the working space clean with plastic sheeting and good housekeeping.

o Maintain field equipment in accordance with the manufacturer’s
recommendations. This will include, but is not limited to:
o Inspect sampling pump regularly and replace as warranted

o Inspect quick-connects regularly and replace as warranted

o Verify battery charge, calibration, and proper working order of field
measurement equipment prior to initial mobilization and daily during
field efforts
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Attachment to the SOP on Low-Flow Sampling Groundwater Sampling from Monitoring
Wells
White Paper on Low-Flow Sampling

EPA recommends low-flow sampling as a means of collecting groundwater samples in a way
that minimizes the disturbance to the natural groundwater flow system and minimizes the
introduction of contamination into the samples from extraneous sources. The following are
details about these issues.

When a pump removes groundwater from the well at the same rate that groundwater enters
the well through the screen, the natural groundwater-flow system around the well
experiences a minimum of disturbance. Some disturbance is bound to occur because you are
causing groundwater to flow to the well in a radial fashion that otherwise would have flowed
past it. However, the resulting low-flow sample provides the most-representative indication
we can get of groundwater quality in the immediate vicinity of the well.
Normally, when a well is pumped at an excessive rate that drops the water level in the well
below the water level in the aquifer, the water cascades down the inside of the well screen
when it enters the well. The turbulence from this cascading causes gases such as oxygen and
carbon dioxide to mix with the water in concentrations that are not representative of the
native groundwater and are higher than expected. This causes geochemical changes in the
nature of the water that can change the concentrations of some analytes, particularly metals,
in the groundwater sample, not mention it’s effect on the dissolved oxygen levels that then
will be measured in the flow-through cell. Such turbulence also may cause lower-than-
expected concentrations of volatile organic compounds due to volatilization.
For wells in which the water level is above the top of the screen, the water up in the riser is
out of the natural circulation of the groundwater and, therefore, can become stagnant. This
stagnant water is no longer representative of natural groundwater quality because its pH,
dissolved-oxygen content, and other geochemical characteristics change as it contacts the air
in the riser. If we minimize the drawdown in the well when we pump, then we minimize the
amount of this stagnant water that is brought down into the well screen and potentially into
the pump. As a result, a more-representative sample is obtained.
Typically, wells contain some sediment in the bottom of the well, either as a residue from
development that has settled out of the water column or that has sifted through the sand pack
and screen since the well was installed. This sediment commonly has adsorbed on it such
analytes as metals, SVOCs, and dioxins that normally would not be dissolved in the
groundwater. If these sediments are picked up in the groundwater when the well is disturbed
by excessive pumping, they can:

e Make filtering the samples for metals analysis more difficult

e Add unreasonably to the measured concentration of SVOCs and other organic

compounds

The SOP for low-flow sampling has been modified recently and should be consulted for
additional information about low-flow sampling and ways of dealing with wells in which the
water level cannot be maintained at a constant level.

SOP_9_GROUNDWATER SAMPLING SOP.DOCX 7



S-21 GROUNDWATER SAMPLING

STANDARD OPERATING PROCEDURE
Field Measurement of pH, Specific Conductance, Turbidity, Dissolved Oxygen, ORP,
and Temperature Using the Horiba® U-22 with Flow-through Cell

l. Purpose and Scope

The purpose of this procedure is to provide a general guideline for using the Horiba® U-22
for field measurements of pH, specific conductance, turbidity, dissolved oxygen, oxidation-
reduction potential (ORP), and temperature of groundwater samples. The operator’s manual
should be consulted for detailed operating procedures.

1. Equipment and Materials

L]
]
L]

Horiba® U-22 Water Quality Checker with flow-though cell
Distilled water in squirt bottle
Horiba® U-22 Auto-Calibration Standard Solution

1. Procedures and Guidelines

A Parameters and Specifications:
Parameter Range of measurement Arrtiram;
PH 0-14 pH +/- 0.1 pH units
Specific 0 — 100 mS/cm +/- 3 % full scale
Turbidity 0—-800 NTU +/- 5 % full scale
Dissolved 0-19.9 mg/l +/- 0.2 mg/1
Temperature 0-55°C +/- 1.0 °C
ORP -1999 mv - +1999 mv +/-15mV
Salinity 0-4% +/-0.3 %

B. Calibration:

Prior to each day’s use, clean the probe and flow-through cell using deionized water and
calibrate using Horiba® Standard Solution. Calibration procedure:

I. Fill the calibration beaker to about 2/3 with the standard
solution.

Fit the probe into the beaker. All the parameter sensors will now be
immersed in the standard solution except the D.O. sensor; the D.O.
calibration is done using atmospheric air.

3. Turn power on.

Press CAL key to put the unit in the calibration mode.

Wait a moment, and the upper cursor will gradually move across the
four auto-calibration parameters one by one: pH, COND, TURB, and
DO. When the calibration is complete, the readout will briefly show
END. The instrument is now calibrated.

6. If the unit is calibrated properly, pH will read 4.0 +/- 3%,
conductivity will read 4.49 =/- 3%, and turbidity will read 0 +/- 3%
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C. Sample Measurement:

As water passes through the flow-through Cell, press MEAS to obtain reading; record in the
field notebook.

(\VA Key Checks and Preventive Maintenance

0 Calibrate meter

O Clean probe with deionized water when done

O Refer to operations manual for recommended maintenance
O Check batteries, and have a replacement set on hand

Note: The turbidity meter with the Horiba® U-22 often provides inaccurate measurements
(readings of —10 or 999); it is recommended that a separate turbidity meter be used for field
measurements.
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STANDARD OPERATING PROCEDURE
Decontamination of Personnel and Equipment

l. Purpose

To provide general guidelines for the decontamination of personnel, sampling
equipment, and monitoring equipment used in potentially contaminated
environments.

. Scope

This is a general description of decontamination procedures.

I11.  Equipment and Materials

Demonstrated analyte-free, deionized water (specifically, ASTM Type II water)
Distilled water

Potable water; must be from a municipal water supplier, otherwise an analysis
must be run for appropriate volatile and semivolatile organic compounds and
inorganic chemicals (e.g., Target Compound List and Target Analyte List
chemicals)

2.5% Liquinox® and water solution
Concentrated pesticide grade methanol (DO NOT USE ACETONE)

Large plastic pails or tubs for Liquinox® and water, scrub brushes, squirt bottles
for Liquinox® solution, methanol and water, plastic bags and sheets

DOT approved 55-gallon drum for disposal of waste
Phthalate-free gloves

Decontamination pad and steam cleaner/high pressure cleaner for large equipment

V. Procedures and Guidelines

A.

PERSONNEL DECONTAMINATION

To be performed after completion of tasks whenever potential for
contamination exists, and upon leaving the exclusion zone.

1. Wash boots in Liquinox® solution, then rinse with water. If disposable
latex booties are worn over boots in the work area, rinse with
Liquinox® solution, remove, and discard into DOT-approved
55-gallon drum.

2. Wash outer gloves in Liquinox® solution, rinse, remove, and discard
into DOT-approved 55-gallon drum.
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6.

7.

Remove disposable coveralls (“Tyveks”) and discard into DOT-
approved 55-gallon drum.

Remove respirator (if worn).

Remove inner gloves and discard.

At the end of the work day, shower entire body, including hair, either
at the work site or at home.

Sanitize respirator if worn.

B. SAMPLING EQUIPMENT DECONTAMINATION—GROUNDWATER
SAMPLING PUMPS

Sampling pumps are decontaminated after each use as follows.

1.
2.
3.

Don phthalate-free gloves.

Spread plastic on the ground to keep hoses from touching the ground
Turn off pump after sampling. Remove pump from well and place
pump in decontamination tube, making sure that tubing does not touch
the ground

Turn pump back on and pump 1 gallon of Liquinox® solution through
the sampling pump.

Rinse with 1 gallon of 10% methanol solution pumped through the
pump. (DO NOT USE ACETONE).

Rinse with 1 gallon of tap water.

Rinse with 1 gallon of deionized water.

Keep decontaminated pump in decontamination tube or remove and
wrap in aluminum foil or clean plastic sheeting.

Collect all rinsate and dispose of in a DOT-approved 55-gallon drum.
Decontamination materials (e.g., plastic sheeting, tubing, etc.) that
have come in contact with used decontamination fluids or sampling
equipment disposed of in DOT-approved 55-gallon drums.

C. SAMPLING EQUIPMENT DECONTAMINATION—OTHER
EQUIPMENT

Reusable sampling equipment is decontaminated after each use as follows.

1.
2.

3.
4.

9]

*

Don phthalate-free gloves.

Before entering the potentially contaminated zone, wrap soil contact
points in aluminum foil (shiny side out).

Rinse and scrub with potable water.

Wash all equipment surfaces that contacted the potentially
contaminated soil/water with Liquinox® solution.

Rinse with potable water.

Rinse with distilled or potable water and methanol solution (DO NOT
USE ACETONE).

Air dry.

Rinse with deionized water.

Completely air dry and wrap exposed areas with aluminum foil (shiny
side out) for transport and handling if equipment will not be used
immediately.

SOP_9_GROUNDWATER SAMPLING SOP.DOCX 11



S-21 GROUNDWATER SAMPLING

VI.

10. Collect all rinsate and dispose of in a DOT-approved 55-gallon drum.

11.  Decontamination materials (e.g., plastic sheeting, tubing, etc.) that
have come in contact with used decontamination fluids or sampling
equipment will be disposed of in DOT-approved 55-gallon drums.

HEALTH AND SAFETY MONITORING EQUIPMENT
DECONTAMINATION

1. Before use, wrap soil contact points in plastic to reduce need for
subsequent cleaning.

2. Wipe all surfaces that had possible contact with contaminated
materials with a paper towel wet with Liquinox® solution, then a towel
wet with methanol solution, and finally three times with a towel wet
with distilled water. Dispose of all used paper towels in a DOT-
approved 55-gallon drum.

SAMPLE CONTAINER DECONTAMINATION

The outsides of sample bottles or containers filled in the field may need to be

decontaminated before being packed for shipment or handled by personnel

without hand protection. The procedure is:

1. Wipe container with a paper towel dampened with Liquinox® solution
or immerse in the solution AFTER THE CONTAINERS HAVE
BEEN SEALED. Repeat the above steps using potable water.

2. Dispose of all used paper towels in a DOT-approved 55-gallon drum.

HEAVY EQUIPMENT AND TOOLS

Heavy equipment such as drilling rigs, drilling rods/tools, and the backhoe

will be decontaminated upon arrival at the site and between locations as

follows:

1. Set up a decontamination pad in area designated by the Navy

2. Steam clean heavy equipment until no visible signs of dirt are
observed. This may require wire or stiff brushes to dislodge dirt from
some areas.

Attachments

None.

Key Checks and Items

Clean with solutions of Liquinox
Do not use acetone for decontamination.

Drum all contaminated rinsate and materials.

Decontaminate filled sample bottles before relinquishing them to anyone.

® methanol, and distilled water.
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Standard Operating Procedure
Packaging and Shipping Procedures

l. Low-Concentration Samples
A. Prepare coolers for shipment:
o Tape drains shut.

e  Affix “This Side Up” labels on all four sides and “Fragile” labels on
at least two sides of each cooler.

o Place mailing label with laboratory address on top of coolers.
o Fill bottom of coolers with about 3 inches of vermiculite.

B. Arrange decontaminated sample containers in groups by sample number.
Consolidate VOC samples into one cooler to minimize the need for trip
blanks.

C. Affix appropriate adhesive sample labels to each container. Protect with clear
label protection tape.

D. Seal each sample bottle within a separate ziplock plastic bag or bubble wrap,
if available. Tape the bag around bottle. Sample label should be visible
through the bag.

E. Arrange sample bottles in coolers so that they do not touch.

If ice is required to preserve the samples, cubes should be repackaged in zip-
lock bags and placed on and around the containers.

G. Fill remaining spaces with vermiculite.

H. Complete and sign chain-of-custody form (or obtain signature) and indicate
the time and date it was relinquished to Federal Express or the courier.

I.  Separate copies of forms. Seal proper copies (traffic reports, packing lists)
along with a return address label within a large zip-lock bag and tape to
inside lid of cooler.

J  Close lid and latch.

K. Carefully peel custody seals from backings and place intact over lid openings
(right front and left back). Cover seals with clear protection tape.

L. Tape cooler shut on both ends, making several complete revolutions with
strapping tape. Do not cover custody seals.

M. Relinquish to Federal Express or to a courier arranged with the laboratory.
Place air bill receipt inside the mailing envelope and send to the sample
documentation coordinator along with the other documentation.
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1. Medium- and High-Concentration Samples:

Medium- and high-concentration samples are packaged using the same techniques
used to package low-concentration samples, with several additional restrictions.
First, a special air bill including a Shipper's Certification for Restricted Articles is
required. Second, “Flammable Liquid N.O.S.” or “Flammable Solid N.O.S.” (as
appropriate) labels must be placed on at least two sides of the cooler. Third,
sample containers are packaged in metal cans with lids before being placed in the
cooler, as indicated below:

Place approximately '2 inch of vermiculite in the bottom of the can.

Position the sample jar in the zip-loc bag so that the sample tags can be read
through the plastic bag.

Place the jar in the can and fill the remaining volume with vermiculite.
Close the can and secure the lid with metal clips.
Write the traffic report number on the lid.

Place “This Side Up” and “Flammable Liquid N.O.S.” or “Flammable Solid
N.O.S.” (as appropriate) labels on the can.

Place the cans in the cooler.

For medium concentration samples, ship samples with ice or “blue ice” inside
the coolers. (Double bag ice in zip-lock plastic bags.)

1. Special Instructions for Shipping Medium and High Concentration Samples
by Federal Express

A.

B.

Label cooler as hazardous shipment:

e Write shipper's address on outside of cooler. If address is stenciled on,
just write “shipper” above it.

e Write or affix sticker saying “This Side Up” on two adjacent sides.

e Write or affix sticker saying “ORM-E” with box around it on two
adjacent sides. Below ORM-E, write NA#9188.

e Label cooler with “Hazardous Substance, N.O.S.” and “liquid” or
“solid,” as applicable.

Complete the special shipping bill for restricted articles.

e Under Proper Shipping Name, write “Hazardous Substance, N.O.S.”
and “liquid” or “solid,” as applicable.

e Under Class, write “ORM-E.
e ”Under Identification No., write NA No. 9188.
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C. For high concentration samples, ship samples with "blue ice" only inside
coolers.
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L-1A NITROGEN, NITRATE + NITRITE, NITRITE

UPSTATE FRESHWATER INSTITUTE LABORATORY METHODS
MANUAL 224 Midler Park Drive, Syracuse, NY 13206

Nitrogen, Nitrate + Nitrite, Nitrite (as N; NOx, NO,)............. SOP 239

1) Test Method: Nitrogen, Nitrate + Nitrite Nitrite, SM 4500-NO3 F. 22" Edition

2) Applicable Matrix or Matrices:
Drinking, surface and saline waters, domestic and industrial wastes.

3) Limit of Detection and Quantification:

The instrument manufacturer reports a method detection limit of 0.001 mg/L, the applicable
range of the method is 0.01-2.0mg/L. During any quarter in which samples are being analyzed,
verify the LOD by preparing a minimum of two spiked samples in separate batches, using the
same spiking concentration as your calculated LOD. At least once every thirteen months,
recalculate the MDLs and MDL, using historical QC data from the last twenty four months. Refer
to EPA document 821-R-16-006 Revision 2 Section 4 (f) for the acceptance criteria of verified
MDL.

4) Scope and Application:

This method pertains to the determination of nitrate & nitrite in surface and saline waters as well
as domestic and industrial wastes.

5) Summary of Test Method:

Nitrate is quantitatively reduced to nitrite by passage of the sample through a copperized
cadmium column. The nitrite (reduced nitrate plus original nitrite) is then determined by
diazotizing with sulfanilamide followed by coupling with N-(1-naphthyl)ethylenediamine
dihydrochloride. The resulting water soluble dye has a magenta color which is read at 520 nm.
Nitrite alone can be determined by removing the cadmium column; nitrate may be determined by
subtraction.

6) Definitions:

Nitrate + Nitrite are defined in Equation 1.
(Eg. 1) NOx = NO2 + NO3
Where:
NOy - Nitrate + Nitrite; directly measured in laboratory
NO, - Nitrite; directly measured in laboratory
NO; = Nitrate; calculated by difference by rearranging equation 1 to solve for NO;
(Equation 2).
(Eg. 2) NO3 = NOx — NO2

Chelate- Is a complex chemical molecule between certain metals with a ligand, where the
metal forms a bond with at least two or more atoms of the ligand (bi- or multi-dentate).

Reduce- To decrease the valence of (an atom) by adding electrons, or to remove oxygen
from (a compound), or to add hydrogen to (a compound), or to change to a metallic state
by removing nonmetallic constituents.
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L-1A NITROGEN, NITRATE + NITRITE, NITRITE

UPSTATE FRESHWATER INSTITUTE LABORATORY METHODS
MANUAL 224 Midler Park Drive, Syracuse, NY 13206

Also defined in this SOP are other nitrogen constituents found in the Allstock solution.
Ammonia (NHs) is measured directly in the laboratory (SOP 238).

7) Interferences:
e Residual chlorine can interfere by oxidizing the cadmium column,

e Low results could be obtained for samples that contain high concentrations of iron,
copper, or other metals. In this method, EDTA is added to the buffer to reduce this
interference.

e Samples that contain large concentrations of oil and grease will coat the surface of the
cadmium,

e Sample turbidity may interfere. Turbidity is removed by filtration through a 0.45um pore
diameter PES filter prior to analysis.

8) Safety:

Always wear safety goggles, gloves and lab coats when handling acids or other toxic substances.
Use hoods for mixing solutions that produce fumes. If you spill concentrated acids, bases or
other toxic chemicals notify the technical director immediately. The following chemicals may be
highly toxic or hazardous. Handle with extreme caution at all times: Sodium Hydroxide, Sulfuric
Acid, and Phosphoric Acid.

9) Equment and Supplies:
Flow Injection Analysis (FIA) system (Lachat Instruments QuikChem 8500 Series 2)
— RP-150 series Reagent Pump
Lachat XYZ Auto Sampler: ASX 280 Series
520nm optical filter
— Nitrate/Nitrite QuikChem Method 10-107-04-1-C
— Omnion software and computer
— assorted pump tubes as described