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Integration
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Task 1. Data Inventory and
Integration

Benthic Data Flow

Plankton

Task 2. Empirical Data Analysis

Subtask

2.1 - Data Review / Methodology Selection
2.2 - Flow and Nutrient Budget

2.3 - Critical Condition Assessment
2.4 - Biological Reference Curve




Subtask 2.1 — Data Review and
Methodology Selection

Determine the distribution of phytoplankton, bloom
frequency, and their extent in the James River

Correlation analysis — blooms and environmental
variables:

* temperature, flow/residence time, nutrients, salinity,
stratification/mixing, suspended solids/light

« seasonal and time-lag considerations

* include recent high frequency data

« considerinternal loadings, i.e., benthic fluxes - VADEQ
to support new field efforts

Subtask 2.1 - Data Review and
Methodology Selection
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Subtask 2.2 — Flow & Nutrient
Budget

« Estimates of nutrient loading
and flow will be made based &
on a number of sources —
USGS gage stations, water !
quality stations, 5.3 watershed |}
model

« Use tools such as Hydrocal to
assess nutrient and flow
budgets

Subtask 2.4 - Biological

Site specific curves to be developed | -« =
for fresh water to polyhaline regions |;*
of James River Estuary :
Unlike DO end-points, chl-a may be a 1
challenge, but species diversity
and/or likelihood of HAB bloom may "o
be considered

Conduct a Cumulative Frequency
Distribution (CFD)-based assessment
method
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Subtask 2.3 — Critical Condition
Assessment

Reassess USEPA analysis
using information gathered
from Subtask 2.1

Expand analysis to include
seasonally-averaged Qs
and temperatures

Look at drought/wet
periods to see if they can
explain the occurrence of
HABs

Specific growth rate (day™)

Task 3 — Model Review / Selection

Subtask 3.1 - Watershed/Loading Model

Subtask 3.2 - Hydrodynamic and Water Quality
Models

Subtask 3.3 - Phytoplankton/HAB Model

Subtask 3.4 - Probabilistic - Empirical Model

Subtask 3.5 - Predictive Accuracy




Subtask 3.1 Watershed Model

« Develop high resolution watershed model
— Provide BCs for river models (flow and nutrient/ sediment loads)
— Better represent local conditions
— Mesh with existing Chesapeake Bay Watershed Model

« Basis for evaluating effects of watershed-based
implementation strategies

« Anticipate using EPA’s LSPC
— Loading Simulation Program- C++
— Based on HSPF model algorithms (consistent with EPA
Chesapeake Bay Watershed Model)

— Benefitsinclude previous application to criteria development,
efficiency when running scenarios, streamlined model output,
and seamless integration with river models

Subtask 3.2 - Hydrodynamic and
Water Quality Models

Review Chesapeake CH3D and CE-
QUAL-ICM models

Limitations imposed by grid s G )

520 D
Chiorophyi TF6 5 Surtace

resolution, processes and
parameterization

Importance of top-down control of | ¢
phytoplankton .

Ongoing improvements to

sedimentnutrient flux model

Dual water quality model
approach (EFDC/RCA)

Subtask 3.3 — Phytoplankton/HAB
Model

Review existing CE-QUAL-ICM
algal growth model and model
coefficients

Look to develop James River
HABs model using guidance
from Drs. Mulholland,
Bukaveckas and Paerl

Will considerer freshwater and O Rl U™
marine (C. polykrikoides) HABs

Algol Growth versus Irradiance

s

Subtask 3.4 — Probabilistic/
Empirical Analysis

Seasonal timeframe of analysis may reduce variance
and show importance of time lags

Chl=60 - Q-0.4+ 14.8-TN - (1.52 - Season) - 1.60

where Season is a variable (=0 for spring, =1 for summer)

when a value is estimated for summer period, the

seasonal effectis a 1.52 ug/L shift in the mean response
(relative to spring) — captures effects of temperature and

daylight length on algal biomass
Will consider simple linear regression, non-linear
regression and logistic regression models

Subtask 3.5 - Predictive Accuracy

» Will consider predictive accuracy for both
deterministic and empirical models

» Will look at effectiveness of mixed
deterministic/ empirical modeling
approach

* The mixed approach may provide best
management tool for predicting HABs

Task 4. — Model Calibration/
Validation

Dual model approach

« data from 1991-2000 will be used for calibration/validation
of conventional eutrophication model (EFDC)

« data from 2007-2010 will be used for calibration/validation
of the HAB model (RCA)

« then RCA will be applied to the 1991-2000 data record

Quantitative skill assessment — relative error, RMSE,
correlation analysis (?), receiver operating
characteristic (ROC)

Qualitative skill - graphics — time-series, spatial, and
contour plots

Diagnostic mass balance analysis




Task 5 — Sensitivity and Uncertainty
Analysis

¢ Model uncertainty analysis to consider
model parameters, boundary conditions and
loads

« Chlorophyll statistical analysis to consider
magnitude, frequency and duration

* Focus on 3 high level chl-a areas and 5 key
model coefficients

« Evaluate uncertainty using a dual model
approach and comparison

Subtask 6 - Scenarios

Will consider 10 scenarios from:
* Baseline conditions
* VA tributary strategy
« VA TMDL allocations
- VAWIPI
« VAWIPII
o VA WIP I
« Top-down controls
« Climate change
« James level of effort — Potomac River
« James Y2 level of effort — Potomac River
+ Combinations of above

Task 7 — Alternative Criteria
Assessment

¢ Will work with VADEQ and SAP to consider one
alternative set of chlorophyll-a criteria

Task 8 — Meet with VADEQ/SAP

¢ Meetings such as today
* SAP to provide first level of review

* Work together to deliver best scientifically
defensible productto VADEQ

¢« Meetat a minimum of semi-annually

Task 9 — Modeling Report

Provide detailed information concerning:
* the choice of model(s) and model grid resolution,

= revised phytoplankton population algorithms,
including functional groups and HABs,

= calibration and validation results, including model
skill assessment,

= system-wide mass balances for nutrients,
= sensitivity and uncertainty analyses,

= results from the scenario evaluations, including
assessment of criteria attainment by scenario,

< results from the assessment of alternative criteria




