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Modeling Objective

“A site-specific James River water
guality/phytoplankton model capability
of predicting attainability of revised
chlorophyll-a criteria and/or alternate
criteria under various nutrient loading
scenarios.”

Atkins’ Flow Chart for Process
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Potential linkage between empirical
and deterministic models

Empirical Deterministic

Model Model

HAB Hydrodynamic, WQ,
Taxa Abundance, Environmental or Loading
Toxin Concentration Conditions Functions

Key Questions

* What data are available to support modeling?
* Is it possible to empirically model HABs?
* What is the best modeling approach?

» What is the feasibility of modeling top-down
controls?

Key Questions (cont.)

» What information is required to support the
preferred modeling approach?

* What is the sensitivity and uncertainty of the
model?

» What are the attainability/management
implications of alternative criteria?

Understanding the System

Task 1

Data Inventory &
Integration

2.1-Data/method Review
2.2-Flow/nutrient budget

2.3-Critical conditions
2.4-Empirical HAB model
o )




Some Potentially Useful Outcomes For Discussion

of Empirical Modeling « Who is best suited to
perform the empirical

analysis?
Useful empirical relations Task 1 y
Data Inventory &  Overlap with
* P(HAB) = £{x,y,2) Integration upper/lower James

tasks?

%Variance in HABs that is explained by

manageable variables

) 2.1-Data/method Review
- 2.2-Flow/nutrient budget
Empmcal Data 2.3-Critical conditions

Analysis 2.4-Empirical HAB model

= D

% Variance in HABs that is unexplained

Selecting a Modeling Approach Important Decisions
* Model code « Top-down controls
* Hydrodynamic grid * Relation to USEPA
« Algal function groups TMDL framework

Task 3 3.1 - Watershed loading « New HAB algorithms
ModelReview [ | 3.2 - Receiving water * Deterministic-empirical model linkages

& Selection

3.3 - Data requirements




Data Needed to Support

Modeling Work

Hydrological Data: USGS Gages at 02037000
in Richmond and Gage near Petersburg on the
Appomattox

Ambient Water Quality Data in the James

James River

STATION ~ MILE POINT

Monitoring Stations

i TFS8.2 110.30
See Station Map e, loa
TF5.3 99.30
TF5.4 78.07
5 . TF5.5 75.04
Point Source Loads: WesA 6860
. . . TF5.6 55.94
See Table of Major Municipal Wastewater RS2 4292
H LES.1 32.59
And Industrial Plants LES2 21.04
LES.3 13.10
LES.4 8.72
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River Miles from Mouth

River Miles from Mouth

Legend:  § July 7, 2010 Data (Avg. and Range)

River Miles from Mouth

River Miles from Mouth

Legend:  § 8/20/96 Data (Avg. and Range) ~—— Model Results

Low Flow in August 1996




Major Point Sources to the James

Table 1. Point Source Flows, Nutrient and CBOD, Loads in August 1996

Discharger How OgN  NH, NO,  OrgP PO,  CBOD,
(mgd) (b/day) (b/day) (b/day) (b/day) (Ib/day) (Ib/day)

Richmond 5460 4736 2550 38700 1800 1814 3090
DuPont2 2799 1845 256 60.7 65 70 22410
RICOG 155 20 1640 30 00 00 340
DuPont3 508 1163 530 28 360 00 00
Falling Creek 830 00 198 8016 70 280 7722
Proctors Creek 2290 00 988 4184 679 68.0 12840
Reynolds Metal 040 80 20 50 30 10 1000
VPOO4 870 80 60 157.0 30 10 189.0
Henrico 314 4467 42590 467 1039 2078 46740
American Tobacco 135 863 39 124 57 57 1350
it 016 90 06 50 10 10 300
Phillip Morris 3819 43 3962 123 130 4278
Allied Chemical 239 10100 2698 140 280 28860
Allied Hopewell 1060 24030 4930 60 60 68750
Hopewell 15560 64840 12260 1390 1960 158220
Petersburg 195 300 1755 9.6 926 19500
HEVIL 60 09 66 06 169
BWMAN 60 00 30 05 315
REDGE 20 50 20 03 334
BURCO 29 140 140 120 3090
Willimsburg 2800 6060 1250 847 2290
James River 4000 16230 1870 3367 1980
Boat Harbor 25920 40 1670 5310 4100
v Army Base 1744.0 56 1440 306.0 28020

Building & Testing the Model(s)

Task 4 Task 5
Calibration Sensitivity &

o
Validation URcr;:Iyaslir;ty

Develop Potential Management
Scenarios

eg.,
Task 6 Baseline

Scenario | | Tributary strategy
Development B8 \\/\p/T\DL scenario(s)
Top-down controls

Develop Potential Management
Scenarios

Task 7

Alternatives
Assessment




Communication & Reporting Tasks

Task 9 Task10
i —
Draft Report Final Report




