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Objectives and Targets Task Team

 Invitation to serve distributed 9/25/13

e 25-member, binational Task Team formed
* First conference call—11/12/13

e Final Report to Subcommittee 5/25/15

 Between times
— Two 2-day meetings
— Three 3-day meetings
— 12 more conference calls
— Worked by consensus

— 25-member modeling committee formed, meet, and
report results
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Charge to Task Team

 Provide science-based recommendations to address
HABs, hypoxia, and Cladophora
— HABs—primarily Western Basin problem
— Hypoxia—Central Basin problem

— Cladophora—primarily an Eastern Basin north shore
problem

* A science-based decision on required P reductions to address
Cladophora could not be reached.

e Recommended and needed approval of an adaptive
management approach before proceeding with
recommendations

— Will HABs like 2012 be satisfactory, will climate change
result in severe blooms more than 1 year in 10, etc.
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HABs Goal and Strategy

* Produce HABs smaller or equal to 2004/2012
9 years out of 10

e 2008 will be the base year
— Discharge was only exceeded 10% of time

— Approximately equal to discharge during the wettest
years

— Good dataset for loading numbers
— Models were run for that year

 Western Basin HABs can be accurately forecast
based on spring P load (1 March to 31 July) from
Maumee River
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HABs Strategy—Continued

* Flow Weighted Mean Concentrations of P
should be used as the indicator to track our
progress in achieving goals.

e Maumee River Spring TP load of 860 tons &
DRP of 186 tons (FWMC of 0.23 mg/L TP and
0.05 mg/L of DRP) or less produces desired
result. That is a 40% reduction of Maumee
load and FWMC in 2008.
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OHIO SEA GRANT AND STONE LABORATORY

— Ann. discharge = 8.0 billion m?3
— Spring discharge = 3.4 billion m3
— Ann. P load = 3,812 tonnes
— Spring P load = 1,400 tonnes

— Ann. discharge = 6.2 billion m3
— Spring discharge = 5.0 billion m3
— Ann. P load = 3,007 tonnes
- Spring P load = 2,300 tonnes

— Ann. discharge = 6.1 billion m?3

- — Spring discharge = 1.0 billion m3
— Ann. P load = 2,411 tonnes
— Spring P load = 400 tonnes
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Hypoxia Goal and Strategy

* Hypoxia occurs in the Central Basin
hypolimnion and can be reduced by reducing
annual P loading

* Ploading to the Central Basin comes from
Western Basin and Central Basin tributaries
and point sources

 Reduce P loading to a point where average
hypolimnetic dissolved oxygen will be 2.0
mg/Il or higher

Y P S i T e



e SRR L ..
Hypoxia Strategy—Continued 1

 Focus on annual P loading
e Use 2008 as base year

* All 6 models agree that a load of 6,000 tons will
raise average hypolimnetic D.O. to 2.0 mg/l or
more.

e 6,000 tons is approximately a 40% reduction of
the 2008 load

 Hypolimnetic D.O. above 2.0 should result in
reduced internal loading of P from sediment

e Reduce annual P load from all WB and CB

tributaries and point sources by 40%
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RECOMMENDATIONS FOR MONITORING, MODELING,

RESEARCH AND REPORTING TO SUPPORT ADAPTIVE
MANAGEMENT

e TT preliminary report to Subcommittee 11/24/15

e Subcommittee response: Agreement on main

concepts; requested further development of
individual components

 Formation of 3 new, binational Work Groups to
further develop our recommendations
— Tributary Monitoring Work Group (30 members)
— Load Estimation Work Group (14 members)
— Algae and Lake Monitoring Work Group (18 members)
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RECOMMENDATIONS FOR MONITORING, MODELING,

RESEARCH AND REPORTING TO SUPPORT ADAPTIVE
MANAGEMENT, CONT.

Key recommendations:

 Develop a long-term coordinated monitoring strategy and network
for collecting compatible tributary, near-shore, and open lake data
to evaluate progress toward WB, CB, and nearshore targets and
understand and manage HABs, hypoxia and Cladophora.

e Develop a Cladophora monitoring program among state, provincial
and federal agencies responsible for monitoring water quality and
the state of Lake Erie.

e Develop a binational strategy to obtain loading data from all
sources, store and maintain it in a long-term and easily accessed
database, analyze it, summarize it, and report on it annually.
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Adaptive Management

* Athree-component adaptive management program
consisting of monitoring, research, and modeling should be
sustainably implemented.

— Monitoring of loads and FWMC, and monitoring in the
nearshore and open lake should be completed and
reported annually;

— Models should be revised and re-run annually using new
monitoring data and research findings;

— Annual monitoring, modeling and research results should
be reviewed and used every 5 years to evaluate progress
toward achieving the loading targets and the ecosystem
objectives

— Management plans should be revised as needed based on
the outcome of these evaluations
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RECOMMENDATIONS FOR MONITORING, MODELING,

RESEARCH AND REPORTING TO SUPPORT ADAPTIVE
MANAGEMENT

* The following slides cover the main points in the
November 2015 preliminary report from the Task
Team.
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Monitoring Recommendations

TT believes this science-based plan will be sufficient to detect and
evaluate progress toward P reduction goals

 Develop a long-term coordinated monitoring strategy and
network for collecting compatible tributary, near-shore, and open
lake data to evaluate progress toward WB, CB, and nearshore
targets and understand and manage HABs, hypoxia and
Cladophora.

e Strategy should include compatible sampling design, data
storage, data sharing, data analysis, model maintenance, and
adaptive management.

* Long term funding is necessary
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To track progress toward FWMC, TP and DRP
targets:

A minimum of 10 to 20 years of sampling is
required to capture an adequate range of
meteorological conditions representative of
long-term variability to confirm that observed
water-quality changes are not an artifact of
short-term weather patterns and to confirm
the effectiveness of management practices
under varying climatic conditions.
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Monitoring TP and DRP loads & FWMC
in Priority Tribs for HABs & Hypoxia

e 14 Priority Tributaries in TT report

 For 11 of 14 (Thames River, River Raisin, Maumee River,
Portage River, Sandusky River, Huron River (Ohio), Vermillion
River, Cuyahoga River, Grand River (Ohio), Cattaraugus
Creek, and Grand River (Ontario)) monitor load and FWMC's
using a protocol that pairs high frequency event-based
sampling with base-flow sampling.

 Near mouths of tribs but upstream of lake effect

e Co-located with discharge gauge
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For 3 of 14 Priority Tribs

 Leamington & Toussaint creek: nearshore monitoring
coupled with satellite observations to determine nutrient
concentrations and the presence or absence of HABs

e Detroit River: the Team recommend that the governments
— devise a plan to maintain a strong, science-based,
monitoring program at the mouth of the Detroit River in
perpetuity.
— develop a monitoring program to document loads leaving

Lake Huron, entering and leaving Lake St. Clair, entering
Lake Erie, leaving Lake Erie and entering Lake Ontario

— monitor loads for all tributary and point sources in the
Huron-Erie Corridor
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Sampling Frequency

 Optimally—use Heidelberg protocol

— Already in use for Raisin, Maumee, Portage,
Sandusky, and Cuyahoga

* If not feasible—50-100 samples/year that
captures monthly ambient conditions with
more frequent sampling during runoff events




What to Sample

e 15 parameters recommended in TT report

e Rationale included for each
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Chlorophyll a

Dissolved organic carbon (DOC) .

Particulate organic carbon (POC) .

Dissolved organic nitrogen .

Sediment size distribution

Sediment Oxygen Demand

The primary limiting nutrient for phytoplankton in Lake Erie
The most common currency of P monitoring and regulation

The primarily limiting nutrient and a highly bioavailable form of P
Has had the largest loading increase since the onset of HABs
Allows the partitioning of the TP load into particulate and dissolved P and an estimate of the bioavailability of the TP load

The primary forms of nitrogen in runoff, especially from agriculture and a secondary limiting nutrient
Nitrogen has been implicated as a possible driver of HAB toxin production

Indicates remaining sources of nitrogen

Nitrogen has been implicated as a possible driver of HAB toxicity

Indicates how much sediment is in the water

Allows an estimate of soil erosion and potential for sedimentation in the lake

The most bioavailable form of nitrogen
Nitrogen has been implicated as a possible driver of HAB toxin production

A strong indicator of baseflow as well as urbanization
Salinization of freshwater is a challenge in urban regions

A key player in essential biogeochemical transformations, which may drive nutrient dynamics in the lake

An indicator of riverine phytoplankton
Would separate out TSS or particulate nutrient forms associated with sediment vs phytoplankton, which have very different
influences on nutrient cycling upon entering the lake (e.g., different rates of SRP release)

An indicator of soil health and can play a role in UV adsorption in the lake (hence impact phytoplankton dynamics by affecting
light extinction coefficient)
Source of carbon to bacterioplankton which can influence lake nutrient dynamics

Measures the form of TSS (organic soil forms or inorganic clay particles)
Can release SRP through mineralization processes

Form of nitrogen that can influence bloom toxicity and algal-available combined inorganic nitrogen through mineralization
As with DOC, it could be an indicator of watershed health

The size of suspended sediment particles reflects the form and effectiveness of land management
Different sediment sizes contain different amounts of nutrients per unit mass.

This will be the primary driver of hypoxia in the Central Basin

A key nutrient for spring and fall diatom blooms and diatoms blooms under the ice

i



T ————SNRR N B .
Collaborate on Sampling, Analysis, Load

Estimation, Data Storage, etc

 Develop a binational strategy to obtain loading data
from all sources, store and maintain it in a long-
term and easily accessed database, analyze it,
summarize it, and report on it annually.

— Organizations doing loading estimates conduct
calculations collaboratively to ensure
comparability among estimates.

— Also work collaboratively on sampling protocols,
lab analyses, and data sharing




iEIE—0—eeieiERRE — SENNE (lll  .
Atmospheric Loads and Loads from

Huron to Erie and Erie to Ontario
* Loads from these sources do not appear
large, but our estimates are poor

 Don’t understand processing of P in HEC
corridor or in Niagara River

e Erie P load is largest P load to Ontario




Watershed Monitoring and Modeling

e TT recommends developing watershed loading models for
the 11 priority tribs (include nutrient delivery from land and
in-stream transformation and tracking)

e Will require gauges and nutrient monitors at upstream
locations

* Locations determined by modelers, BMPs being evaluated,
and cooperating farmers

* High frequency sampling, if possible
e Parameters determined by BMPs being evaluated

e Coordinate with sampling at trib mouth, nearshore and open
lake
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In-lake Monitoring

e Continue open lake monitoring of TP and DRP
— March values are comparable year to year
— Help us predict bloom intensity and future growth

e Coordinate the spatial and temporal monitoring of HABs in Lake,
tributary mouths, and beaches among federal, state, local and
academic groups, including remote sensing, buoys, and sensors.

e Remote sensing could be helpful at Toussaint and Leamington

 Promote consistency in methods for sample collection and analysis
regarding bloom size, bloom intensity, biovolume/biomass, and
species composition.

e Continue current efforts to monitor hypoxia and enhance with
better coordination between monitoring entities & additional
sampling of Sediment Oxygen Demand

e Develop a Cladophora monitoring program among state, provincial
and federal agencies responsible for monitoring water quality and
the state of Lake Erie.
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Modeling Recommendations

 Ongoing evaluation and application of the 9 models used to
develop the targets, with acknowledgement that fewer models
could be used to evaluate Central basin hypoxia. Annual updates to
the models as part of the adaptive management process.

e Develop watershed-loading models (includes delivery from the
land as well as in-stream nutrient transformation and transport to
the lake) for each of the 11 priority tributaries defined above.

e Develop a linked hydrodynamic — water quality model for the
Huron-Erie Corridor in order to model the load from the Thames,
its movement in Lake St. Clair, and its transport to Lake Erie.
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Adaptive Management

* Athree-component adaptive management program
consisting of monitoring, research, and modeling should be
sustainably implemented.

— Monitoring of loads and FWMC, and monitoring in the
nearshore and open lake should be completed and
reported annually;

— Models should be revised and re-run annually using new
monitoring data and research findings;

— Annual monitoring, modeling and research results should
be reviewed and used every 5 years to evaluate progress
toward achieving the loading targets and the ecosystem
objectives

— Management plans should be revised as needed based on
the outcome of these evaluations

Y P S i T e



iEIE—0—eeieiERRE — SENNE (lll  .
Agricultural Watershed

Research Needs

e Gather soil test P levels for all fields on a regular basis.

* Update soil/crop fertility guidelines for build-up, maintenance and
drawdown fertilizer application recommendations.

e l|dentify the farming activities on the land and their timing, e.g., when
nutrients are applied, how and where they are applied, the amount
applied, the way they are applied, tillage practices, and areas that are
tiled or retiled.

* Inventory of aggregated nutrient management practices on an annual
basis (including farming practices and BMPs on the land and in the
stream network) for use in watershed modeling and to assess progress
of implementation of practices in relation to annual tributary mouth
loading data.

 Annually inventory land-use practices and changes in the land-use
practices in the Lake Erie watershed.

* [Information on effectiveness and cost of BMP’s or suites of BMPs in
avoiding, trapping or treating nutrients
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Urban Watershed Research Needs

* Information on quality and quantity of urban
stormwater and combined sewer overflows.

* Quantifiable information on impacts of green
infrastructure in urban and rural settings.
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General Science Research Needs

* Information on the role of various forms of nitrogen in toxin production and in determining the HAB
species that bloom.

* Information on the triggers for toxin production and the relationship to HAB biomass.

* Information to elucidate the impact of invasive species (e.g., Dreissenid mussels) on the algal community
and their role in cyanotoxin production and concentration.

* Information on the impact of lake physics on the toxicity of HAB species, e.g., impact of wind and currents
concentrating the algae.

e Toxicity information on all of the algal toxins that are occurring in the Great Lakes.

 Information on the impacts of HABs and toxins on the ecosystem, important species (walleye and yellow
perch, for example) and the food web.

e  Evaluate the impact of climate change and shifting hydrology.
* Develop the ability to identify algal species from satellites.
* Develop new probes to measure algal toxins and DRP.

* Develop and improved understanding of SOD and the relationship and lag time between nutrient loading
and SOD.

e Better understanding of impacts of hypoxia on the fishery.

* Develop an improved understanding of the impact of sediment resuspension on nutrient loading and
movement.

* Explore the properties of several additional candidate diagnostic tools that might be better and easier to
use than flow weighted mean concentrations.

e Model the load from the Thames, its movement in Lake St. Clair, and its transport to Lake Erie. This will
require a linked hydrodynamic — water quality model for the Huron-Erie Corridor.

* Consider adding measurements of chlorophyll a, DOC, POC, sediment particle size frequency distribution,
dissolved organic Nitrogen and other parameters to the Heidelberg suite of parameters for specific
research questions, as needed
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