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Addition to Control Methylmercury
Production in Onondaga Lake,
2007 Study
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QAPP elements and required information that are not applicable to the project are circled and an

explanation is provided in the QAPP.

2.2.1 Document Control Format

2.2.3 Table of Contents
2.2.4 QAPP Identifying Information

2.2.2 Document Control Numbering System

QAPP Worksheet # or
Required QAPP Element(s) and Crosswalk to Related
Corresponding QAPP Section(s) Required Information Documents
Project Management and Objectives
2.1 Title and Approval Page - Title and Approval Page QAPP Worksheet #1
2.2 Document Format and Table of Contents - Table of Contents QAPP Worksheet #2

- QAPP Identifying Information

2.3 Distribution List and Project Personnel Sign-

- Distribution List

QAPP Worksheet #3 &

Background

2.5.2 Problem Definition, Site History, and

Off Sheet - Project Personnel Sign-Off #4
2.3.1 Distribution List Sheet
2.3.2 Project Personnel Sign-Off Sheet
2.4 Project Organization - Project Organizational Chart | QAPP Worksheet #5, #6,
2.4.1 Project Organizational Chart - Communication Pathways #7 & 8
2.4.2 Communication Pathways - Personnel Responsibilities and
2.4.3 Personnel Responsibilities and Qualifications Table
Qualifications - Special Personnel Training
2.4.4 Special Training Requirements and Requirements Table
Certification
2.5 Project Planning/Problem Definition - Project Planning Session QAPP Worksheet #9 &
2.5.1 Project Planning (Scoping) Documentation (including Data |#10

Needs tables)

- Project Scoping Session
Participants Sheet

- Problem Definition, Site
History, and Background
- Site Maps (historical and
present)

Performance Criteria
2.6.1 Development of Project Quality

Process
2.6.2 Measurement Performance Criteria

2.6 Project Quality Objectives and Measurement

Objectives Using the Systematic Planning

- Site-Specific PQOs
- Measurement Performance
Criteria Table

QAPP Worksheet #11 &
#12

2.7 Secondary Data Evaluation

- Sources of Secondary Data
and Information

- Secondary Data Criteria and
Limitations Table

QAPP Worksheet #13
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3.1.2 Sampling Procedures and Requirements
3.1.2.1 Sampling Collection Procedures
3.1.2.2 Sample Containers, Volume, and
Preservation
3.1.2.3 Equipment/Sample Containers
Cleaning and Decontamination Procedures
3.1.2.4 Field Equipment Calibration,
Maintenance, Testing, and Inspection
Procedures
3.1.2.5 Supply Inspection and
Acceptance Procedures
3.1.2.6 Field Documentation Procedures

- Sample Location Map

- Sampling Locations and
Methods/ SOP Requirements
Table

- Analytical Methods/SOP
Requirements Table

- Field Quality Control Sample
Summary Table

- Sampling SOPs

- Project Sampling SOP
References Table

- Field Equipment Calibration,
Maintenance, Testing, and
Inspection Table
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QAPP Worksheet # or
Required QAPP Element(s) and Crosswalk to Related
Corresponding QAPP Section(s) Required Information Documents
2.8 Project Overview and Schedule - Summary of Project Tasks QAPP Worksheet #14 &
2.8.1 Project Overview - Reference Limits and #15
2.8.2 Project Schedule Evaluation Table
- Project Schedule/Timeline
Table
Measurement/Data Acquisition
3.1 Sampling Tasks - Sampling Design and QAPP Worksheet #17,
3.1.1 Sampling Process Design and Rationale Rationale #18, #19, #20, #21, #22

3.4.2 Analytical Quality Control Samples

Analysis Decision Tree

3.2 Analytical Tasks - Analytical SOPs QAPP Worksheet #23,
3.2.1 Analytical SOPs - Analytical SOP References #24, #25 and SOPs in
3.2.2 Analytical Instrument Calibration Table Appendix A
Procedures - Analytical Instrument
3.2.3 Analytical Instrument and Equipment Calibration Table
Maintenance, Testing, and Inspection - Analytical Instrument and
Procedures Equipment Maintenance,

3.2.4 Analytical Supply Inspection and Testing, and Inspection Table
Acceptance Procedures

3.3 Sample Collection Documentation, Handling, |- Sample Collection QAPP Worksheet #19,

Tracking, and Custody Procedures Documentation Handling, #26, #27 and SOPs in
3.3.1 Sample Collection Documentation Tracking, and Custody SOPs | Appendix A
3.3.2 Sample Handling and Tracking System |- Sample Container
3.3.3 Sample Custody Identification

- Sample Handling Flow
Diagram

- Example Chain-of-Custody
Form and Seal

3.4 Quality Control Samples - QC Samples Table QAPP Worksheet #28
3.4.1 Sampling Quality Control Samples - Screening/Confirmatory
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QAPP Worksheet # or
Required QAPP Element(s) and Crosswalk to Related
Corresponding QAPP Section(s) Required Information Documents
3.5 Data Management Tasks - Project Documents and QAPP Worksheet #29,
3.5.1 Project Documentation and Records Records Table #30
3.5.2 Data Package Deliverables - Analytical Services Table
3.5.3 Data Reporting Formats - Data Management SOPs
3.5.4 Data Handling and Management
3.5.5 Data Tracking and Control
Assessment/Oversight
4.1 Assessments and Response Actions - Assessments and Response QAPP Worksheet #32,
4.1.1 Planned Assessments Actions #28,
4.1.2 Assessment Findings and Corrective - Planned Project Assessments
Action Responses Table
- Audit Checklists
- Assessment Findings and
Corrective Action Responses
Table
4.2 QA Management Reports - QA Management Reports QAPP Worksheet #33
Table
4.3 Final Project Report
Data Review
5.1 Overview
5.2 Data Review Steps - Verification (Step I) Process | QAPP Worksheet #34,
5.2.1 Step I: Verification Table #35, #36, #37
5.2.2 Step II: Validation - Validation (Steps Ila and IIb)
5.2.2.1 Step Ila Validation Activities Process Table
5.2.2.2 Step IIb Validation Activities - Validation (Steps Ila and IIb)
5.2.3 Step III: Usability Assessment Summary Table
5.2.3.1 Data Limitations and Actions - Usability Assessment
from Usability Assessment
5.2.3.2 Activities
5.3 Streamlining Data Review
5.3.1 Data Review Steps To Be Streamlined
5.3.2 Criteria for Streamlining Data Review
5.3.3 Amounts and Types of Data
Appropriate for Streamlining
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Document
Telephone Control
QAPP Recipients Title Organization Number Fax Number E-mail Address Number
Charles Driscoll Project Manager SU 315-443-3434 | 315-443-4936 | ctdrisco@syr.edu
Mario Montesdeoca | Laboratory Director SU 315-443-9975 315-443-1234 [ mmontesd@syr.edu
Edward Mason Quality Assurance Officer SU 315-443-1247 | 315-443-1234 | efmasonj@mailbox.syr.edu
Svetoslava Todorova | Scientific/Technical Manager SU 315-443-4121 315-443-1234 |stodorov@ecs.syr.edu
Steven W. Effler Project Manager UFI 315-431-4962 | 315-431-4969 |sweffler@ 018
ext. 102 upstatefreshwater.org
MaryGail Perkins Quality Assurance Officer, Field UFI 315-431-4962 315-431-4969 | mgperkins 018
Manager, Laboratory Director ext. 104 (@upstatefreshwater.org
David Matthews Scientific/ Technical Manager UFI 315-431-4962 | 315-431-4969 |damatthews@ 018
ext. 107 upstatefreshwater.org
Betsy Henry Project Manager Exponent 518-370-5132 | 518-381-4115 |henryb@exponent.com
Ed Glaza Project Manager Parsons 315-451-9560 | 315-451-9570 |edward.glaza@
parsons.com
John McAuliffe Project Manager Honeywell 315-431-4443 315-431-4777 |john.mcauliffe@
honeywell.com
Tim Larson Project Manager NYSDEC 518-402-9767 518-402-9020 | tjlarson@gw.dec.state.ny.us
Robert Nunes Project Manager U.S. EPA 212-637-4254 | 212-637-3966 |nunes.robert@epa.gov

Region 2
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Revision Number: 2
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Officer

Project Personnel Title Telephone Number Signature Date QAPP Read
Mario Montesdeoca SU Laboratory Manager 315-443-9975 / / z 1/30/08
Edward Mason SU Quality Assurance 315-443-1247

1/30/08
4/7 FL /

Svetoslava Todorova

SU Scientific/Technical
Manager

315-443-4121

1/30/08
\ ,7\ )
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Organization: Upstate Freshwater Institute (UFI)

Project Personnel Title Telephone Number Signature Date QAPP Read

Steven W. Effler UFI Project Manager 315-431-4962 ext. 102 1/29/08
7

David Matthews UFI Scientific/ Technical |  315-431-4962 ext. 107 ") / ‘Vé{ 1/29/08
/|
Manager /0/ KN4 ép

MaryGail Perkins UFI Quality Assurance 315-431-4962 ext. 104 1/29/08

Officer, Field Manager, ' r@llhu\f}-
Laboratory Director tW-d
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Lead Organization
Syracuse University
Project Manager
Charles Driscoll (315-443-3434)

Quality Assurance Officer
Edward Mason (315-443-1247)

Scientific/Technical Manager
Svetoslava Todorova (315-443-1247)

Laboratory Director
Mario Montesdeoca (315-443-9975)

Co-Investigative Organization
Upstate Freshwater Institute
Project Manager
Steven Effler (315-431-4962 ext. 102)

Quality Assurance Officer
QAPP Preparer and Field Team Leader
Laboratory Director
MaryGail Perkins (315-431-4962 ext. 104)

|

Scientific/Technical Manager
Project Limnologist
David Matthews (315-431-4962 ext. 107)
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Title: Evaluation of nitrate addition
to control methyl mercury
production in Onondaga Lake - 2007
Study

Revision Number: 2

Revision Date: January 22, 2008
Page 13 of 155

Communication Drivers Responsible Entity Name Phone Number Procedure (Timing, Pathways, etc.)
Point of contact with data users Lead Organization and Charles 315-443-3434 All materials and information about the
Co-Investigative Project Manager Driscoll project will be forwarded to the data users
by Charles Driscoll.
Manage all project phases Lead Organization and Charles 315-443-3434 Charles Driscoll will be SU’s liaison with
Co-Investigative Project Manager Driscoll data users and Steven Effler.
Manage all UFI project tasks Co-Investigative Project Manager Steven Effler |315-431-4962 Notify Charles Driscoll of field-related
ext. 102 problems by phone, email, or fax by COB
the next business day.
QAPP changes in the field Field Team Leader MaryGail 315-431-4962 Notify Steven Effler by phone or email of
Perkins ext. 104 changes to QAPP made in the field and the
reasons within one business day.
Daily field progress reports Field Team Leader MaryGail 315-431-4962 Notify David Matthews of any problems or
Perkins ext. 104 issues.
Reporting SU lab data quality issues SU Laboratory Director Mario 315-443-9975 Notify Edward Mason when problems
Montesdeoca occur, report data and supporting quality

assurance information as specified in this
QAPP.
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Communication Drivers Responsible Entity Name Phone Number Procedure (Timing, Pathways, etc.)
Field and UFT analytical corrective actions UFI Quality Assurance Officer/UFI | MaryGail 315-431-4962 The need for corrective action for field and
Technical Director Perkins ext. 104 UFI analytical issues will be determined by
MaryGail Perkins and David Matthews.
SU analytical corrective actions SU Quality Assurance Officer Edward 315-443-1247 The need for corrective action for SU
Mason analytical issues will be determined by
Edward Mason.
Release of SU analytical data SU Quality Assurance Officer Edward 315-443-1247 No SU analytical data can be released until
Mason validation is completed and Edward Mason
has approved the release.
Release of UFI analytical data UFI Quality Assurance Officer MaryGail 315-431-4962 No UFI analytical data can be released until
Perkins ext. 104 validation is completed and MaryGail
Perkins has approved the release.
QAPP Amendments Lead Organization and Charles 315-443-3434 Any major changes to the QAPP must be
Co-Investigative Project Manager Driscoll approved by Charles Driscoll before

changes can be implemented.
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Title: Evaluation of nitrate addition
to control methyl mercury
production in Onondaga Lake - 2007

Study

Revision Number: 2
Revision Date: January 22, 2008

Page 15 of 155

Organizational

Education and Experience

Quality Assurance Officer,
and Field Manager

procedures are completed in accordance with the work
plan and QAPP. Coordinate field and laboratory activities
and notify Technical Manager of any problems or issues.

Provide technical quality assurance assistance, develop
and review QAPP, oversee quality assurance activities to
ensure compliance with QAPP, review and submit quality
assurance reports as required, supervise data validation.

Maintain the official, approved QAPP.

Name Title Affiliation Responsibilities Qualifications
Steven Effler UFI Project Manager UFI Overall responsibility for UFI activities. Provide approval | Ph.D. Environmental
of all necessary actions and adjustments for activities to | Engineering; 30 years
accomplish project objectives. Provide management experience, 27 years Director of
support of all project-related QA/QC activities. Research for UFI, 84
publications on Onondaga Lake
David Matthews UFI Scientific/Technical UFI Oversight of daily project activities to ensure compliance | Ph.D. Environmental
Manager and Project with project objectives. Provide technical oversight and | Engineering; 11 years
Limnologist consultation on major technical and scientific issues, and | experience on Onondaga Lake;
oversight of field and laboratory progress; deliver data to | 15 publications on Onondaga
project participants; organize and maintain project Lake
database. Authorize and document minor adjustments to
the field/laboratory program in response to changing field
conditions.
MaryGail Perkins UFI Project Administrator, UFI Coordinate and supervise field activities; ensure that field | M.S. Hydrogeology; 26 years

experience on Onondaga Lake,
12 publications on Onondaga
Lake
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Organizational Education and Experience
Name Title Affiliation Responsibilities Qualifications
MaryGail Perkins UFI Laboratory Director UFI Oversee all UFI laboratory personnel, activities, M.S. Hydrogeology; 26 years

equipment, and records; track submittal and receipt of experience on Onondaga Lake,

samples to the laboratory; retain all chain-of-custody 12 publications on Onondaga

records; and ensure that sample receipt and custody Lake

records are properly handled and data are reported within

the specified turnaround times. Ensure that laboratory

staff maintain and calibrate instruments as necessary,

perform internal quality control measures and analytical

methods as required, take appropriate corrective actions as

necessary, notify QA/QC officer when problems occur,

report data and supporting quality assurance information

as specified in this QAPP.

Charles Driscoll SU Project Manager UFI Overall responsibility for SU activities. Approve all Ph.D. Environmental

necessary actions and adjustments for activities to Engineering; 27 years

accomplish project objectives. Provide management experience. Over 270

support of all project-related QA/QC activities. publications (authored or co-
authored), PI of the LTER
project at Hubbard Brook,
CESE Director
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Organizational

Education and Experience

ensure compliance with QAPP, review and submit quality
assurance reports as required, supervise data validation.

Name Title Affiliation Responsibilities Qualifications

Mario Montesdeoca SU Laboratory Director SU Oversee all SU laboratory personnel, activities, M.A. Engineering Management,
equipment, and records; track submittal and receipt of 12 years experience managing
samples to the laboratory; retain all chain—of-custody commercial laboratories, 5 years
records; ensure that sample receipt and custody records managing research laboratories
are properly handled and data are reported within the
specified turnaround times. Ensure that laboratory staff
maintain and calibrate instruments as necessary, perform
internal quality control measures and analytical methods
as required, take appropriate corrective actions as
necessary, notify QA/QC officer when problems occur,
and report data and supporting quality assurance
information as specified in this QAPP.

Svetoslava Todorova SU Scientific/Technical SU Oversee daily project activities to ensure compliance with | M.S. Environmental

Manager project objectives. Provide technical oversight and Engineering, 4 years research

consultation on major technical and scientific issues; experience, 2 years work
oversee field and laboratory progress; deliver data to experience as environmental
project participants; organize and maintain project engineer, Ph.D. candidate
database. Authorize and document minor adjustments to
the field/laboratory program in response to changing field
conditions.

Edward Mason SU Quality Assurance SU Provide technical quality assurance assistance, develop B.S. Environmental Science, 2

Officer and review QAPP, oversee quality assurance activities to | years QA experience, 5 years

supervisory experience
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Title: Evaluation of nitrate addition
to control methyl mercury
production in Onondaga Lake - 2007
Study
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Project Specialized Training — | Training Provider| Training Personnel/Groups |Personnel Titles/ Location of Training
Function Title or Description of Date Receiving Training | Organizational Records/Certificates
Course Affiliation
Collection of water Instruction received on Svetla Todorova April 2006 BAW, MES, MTP, TP, | UFI field staff UFI — no records or certificates

samples for mercury

analysis

“clean hands-dirty hands”
sampling protocol

DAM

of this training are available

'If training records and/or certificates are on file elsewhere, document their location in this column. If training records and/or certificates do not exist or are not
available, then this should be noted.
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Title: Evaluation of nitrate

addition to control methyl mercury
production in Onondaga Lake - 2007
Study

Revision Number: 2
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Project Name: Evaluation of nitrate addition to control methyl

Site Name: Onondaga Lake

mercury production in Onondaga Lake

Site Location: Onondaga Lake, Syracuse, NY

Projected Date(s) of Sampling: April-November 2007

Project Managers: Charles Driscoll, SU, and Steven Effler, UFI

Date of Session: Numerous (see comments below)
Scoping Session Purpose: To discuss work plan for 2007 field investigation

Name Title Affiliation Phone # E-mail Address Project Role
Charles Driscoll Project Manager SU 315-443-3434 ctdrisco@ SU Project Manager
syr.edu
Steve Effler Project Manager UFI 315-431-4962 sweffler@ UFTI Project
ext. 102 upstatefreshwater.org Manager
Dave Matthews | Scientific/Technical UFI 315-431-4962 damatthews@ UFI Scientific/
Manager ext. 107 upstatefreshwater.org | Technical Manager
John McAuliffe Project Manager Honeywell | 315-431-4443 John.mcauliffe@ Overall Project
honeywell.com Manager
Betsy Henry Project Manager Exponent 518-370-5132 henryb@ Technical support to
exponent.com Honeywell
Ed Glaza Project Manager Parsons 315-451-9560 edward.glaza@ Technical support to
parsons.com Honeywell
Tim Larson Project Manager NYSDEC 518-402-9767 tjlarson@ NYSDEC Project
gw.dec.state.ny.us Manager
Robert Montione Scientist Earth Tech | 518-951-2226 | robert.montione@ | Technical support to
earthtech.com NYSDEC
Michael Spera Senior Project Earth Tech | 212-798-8577 michael.spera@ Technical support to
Director earthtech.com NYSDEC

Comments/Decisions:

From December 2006 through April 2007, several conference calls took place to

discuss the 2007 work plan. Participants varied, but included representatives from Syracuse University,

Upstate Freshwater Institute, Exponent, Parsons, NYSDEC, USEPA. EarthTech, and USFWS. Work

Plan 2007 was revised on May 23, 2007 and conditionally approved by NYSDEC on June 6, 2007.

Action Items:

SU/UFI will prepare work plan

Consensus Decisions:
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Problem Definition and Background

The sediments, water column, and biota of Onondaga Lake (Figure 1) are contaminated with mercury (Hg). Mercury cycling in the lake is
influenced by metabolic activity, including primary production and decomposition processes. One remediation initiative (aimed at abating the
impacts of domestic waste discharged to the lake) has greatly altered lake metabolism by (1) changing the level of primary production, and
thereby the supply of organic carbon delivered to the lake sediments, and (2) shifting the metabolic pathways by which this organic matter is
decomposed. These effects have diminished the role of sulfate (SO,>) reduction in decomposition. Sulfate-reducing bacteria are responsible for
the methylation of ionic mercury. Recent mercury measurements from the water column of the lake suggest that noteworthy changes in the
cycling of mercury, and perhaps levels of contamination, may have occurred since the early 1990s.

In September and October of 2005, the Upstate Freshwater Institute (UFI) and Syracuse University (SU) made presentations to the regulatory
community (including NYSDEC and USEPA) and Honeywell Inc. concerning changes in the oxygen resources and decomposition pathways of
the lake. As part of those presentations, a new approach was suggested to potentially abate the accumulation of methyl mercury (MeHg or
CH;Hg) in the hypolimnion of the lake. In this approach, nitrate (NO5') would be added to the hypolimnion of the lake to inhibit sulfate
reduction and control production and transport of methyl mercury. In 2006, UFI and SU conducted a water quality-monitoring program to
evaluate the role of nitrate in controlling methyl mercury production in Onondaga Lake. Nitrate addition and hypolimnetic oxygenation will be
evaluated as methods to reduce internal methyl mercury production (NYSDEC 2006 Consent Decree). Regardless of the means used to control
methyl mercury, major demands will be placed on monitoring to effectively represent spatial and temporal patterns of key substances. Such
information will need to be comprehensive and available in a timely manner. The scope of work presented here for 2007 includes components
that will address these needs.

The objectives of the proposed 2007 investigation are to:
e Continue to stay apprised of the role of nitrate in controlling methyl mercury production in Onondaga Lake;

e Continue to investigate the interaction between methyl mercury production and related metabolic and redox processes, with
particular emphasis on oxygen and nitrate;

e Assess spatial differences in water chemistry based on five paired profiles from the north and south basins of the lake collected over
the spring to fall interval and the collection of 10 samples on two occasions from multiple locations in the lake;
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Problem Definition and Background (continued)

o Assess spatial patterns of nitrate, bisulfide (HS-), and ancillary parameters through collection and interpretation of weekly gridding
data from the ISUS rapid profiling instrument;

e Specify mercury concentrations and taxonomy of the pelagic zooplankton community, including seasonal patterns.

UFI has measured sulfide in Onondaga Lake since 1980, using the titration method (SM 18 4500 S2- E). Despite the high detection
limit of this method, it was adequate given the high concentrations present in Onondaga Lake. Because sulfide concentrations in the
lake have decreased substantially since 2004, UFI felt that it was necessary to achieve a lower detection limit through the use of an
ISE (SM 18 4500 S2- G). UFI ran samples by both methods in 2006 because of uncertainties associated with comparability of the
two methods, and to maintain consistency with the long-term data set. While results from the two methods were highly correlated,
there were major discrepancies in concentrations, particularly at higher concentration levels. The reasons for these large differences
are not yet understood. APHA (1992, 1998) suggests that both methods measure total dissolved sulfide (H,S+HS™+S%"). Prior to
and during the 2007 Study, UFI will continue to investigate the cause for the observed discrepancies between the two methods and
will explore options for running some quality control samples using the titration method. Both sulfide methods are proposed for the
2007 Study because the titration method data are necessary for assessing long-term changes in Onondaga Lake.
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Project Description

The nitrate/methyl mercury-monitoring program for 2007 is partitioned into three components: water column, zooplankton, and gas. The water
column component has two subcomponents, laboratory analyses of lake samples and spatially detailed monitoring with the ISUS rapid profiling
instrument. The laboratory analyses program includes selected features of the Upstate Freshwater Institute’s (UFI’s) long-term lake metabolism
program, as well as a fully integrated mercury monitoring effort. The second component of the project consists of zooplankton sampling to
assess mercury concentrations of the pelagic communities and their seasonal patterns in the lake. The gas monitoring component has a single
element — the assessment of gas ebullition (gas bubble release from the sediment). Ebullition has been considered a potentially important
recycling pathway for mercury in the lake.
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Who will use the data?

The results of the 2007 study will be analyzed by an interdisciplinary team of experts to identify and evaluate noteworthy findings consistent
with the overarching and specific goals identified for the study above. The details of these analyses will doubtless evolve, and in some cases
shift, through the study interval based on continuing inputs from the Honeywell team, and perhaps other parties, and observed lake conditions.

What will the data be used for?

Evaluation of the feasibility of nitrate addition to control methyl mercury production in Onondaga Lake

Water-Column Monitoring—Laboratory analyses of lake water samples

1)
2)

3)

4)

Assess temporal and spatial patterns of mercury speciation in Onondaga Lake

Assess temporal and spatial patterns of an array of constituents that include important redox constituents and indicators of
primary production and decomposition processes

Continue to assess significant disparities observed in the 2006 study between sulfide concentrations determined by the titration
(SM 18 4500-S* E) and electrode (SM 20 4500-S* G) methods.

Further establish relationship(s) between the patterns of mercury and redox constituents

In situ/in vivo Monitoring—Measurements with rapid profiling instrumentation

1)
2)

3)

4)

Validate ISUS measurements of nitrate and bisulfide (HS-)

Assess spatial patterns of nitrate, bisulfide (HS-), beam attenuation coefficient (i.e., a surrogate of total suspended solids and
turbidity), specific conductance, and ancillary parameters, with high spatial resolution, over short time intervals (three
dimensional resolution within several hours)

Develop monitoring protocols with this instrumentation capable of assessing the efficacy of nitrate treatment, through resolution
of the spatial patterns of nitrate and primary by-products of sulfate reduction (e.g., bisulfide); for monitoring during
implementation of rehabilitation

Develop rapid-results-turn-around capabilities with this instrumentation to potentially assist in future nitrate and/or oxygenation
pilot studies
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What will the data be used for? (continued)
Zooplankton—Zooplankton taxonomy and mercury concentrations

1) Specify seasonal patterns in the taxonomy and biomass of the pelagic zooplankton community through enumeration of five
samples to genus or species (in most cases) level

2) Determine concentrations of total and methyl mercury in the pelagic zooplankton assemblage on a seasonal basis

3) Ifpossible, determine concentrations of total and methyl mercury in large daphnids

Gas Monitoring—Assessment of gas ebullition with inverted cones

1) Quantify the upward fluxes of ebullitive gas (approximately weekly), including its major components

2) Support the evaluation of the potential for increases in ebullition associated with a shift to an increased role for nitrate in
supporting decomposition in the hypolimnion (a potential impact of nitrate treatment)

What type of data are needed?

Water-Column Monitoring—Laboratory analyses of lake water samples

1) Timing—monthly from April-November

2) Space—Samples will be collected at long-term monitoring sites, South Deep from April-November and North Deep during
April, May, July, September and November (S and N, respectively on Figure 1); approximate dates and depths as specified
according to analyte in Tables 1 - 3 of the work plan; in addition, 10 locations in the lake will be sampled in August and October,
in conjunction with ISUS gridding, to evaluate lateral heterogeneity. These locations will be discussed with and approved by
NYSDEC prior to sampling

3) Sample collection per National Environmental Laboratory Accreditation Conference (NELAC) and EPA specifications

4) Parameters

e Chlorophyll a (EPA 445)
e NOy and NO, (EPA 353.2)
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What type of data are needed? Water-column monitoring parameters (continued)

T-NH; (EPA 350.1)

DOC and TIC (SM 18-20 5310C)

Chloride (SM 18-20 4500 CI' C)

Ferrous Iron (Heaney and Davidson, 1977)

Sulfide (SM 18 4500 S E)

Sulfide (SM 20 4500 S G)

Dissolved and ebullitive CH4 and N, (Addess, 1990)
Total mercury in water (EPA Method 1631E)
Methyl mercury (EPA Method 1630)

In situ/in vivo Monitoring—Measurements with rapid profiling instrumentation

1) Timing—weekly from April-November

2) Space—south deep, north deep, and X-Y gridding (15-30 sites)
3) Protocol—vertical resolution ~0.25 m

4) Parameters measured by sensors

Nitrate (Satlantic ISUS V2)
Bisulfide (Satlantic ISUS V2)
Temperature (SBE 3F)

Specific conductance (SBE 4)
Transmissivity (Wetlabs C-Star)
Turbidity (D&A OBS-3)
Chlorophyll (Wetlabs WETstar)
Light penetration (Li-Cor LI-193)
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What type of data are needed? (continued)

Zooplankton—Zooplankton taxonomy and mercury concentrations
1) Timing and space—Five samplings in duplicate will be collected at south deep under different water quality conditions — prior to
thermal stratification (April); stratified conditions with oxygen present in the hypolimnion (early June); stratified conditions
without oxygen, but with nitrate in the 