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Welcome
to a Watershed Study
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Benthic TMDL Study on Deep Run,
Dover Creek, & Upham Brook
Watersheds in Henrico & Goochland
Counties & the City of Richmond

DEQ TMDL Community Engagement Meeting #2

Denise Moyer, TMDL Coordinator, Virginia Department of Environmental Quality
Katie Shoemaker, Wetland Studies and Solutions, Inc.
Dr. Robert Brent, James Madison University

February 29, 2024



Project Timeline

Initial Public Meeting (05/02)
1t Community Engagement Meeting (07/10)
Benthic Stressor Analysis & Pollutant of Concern

2" CE Meeting (2/29)
Source Assessment & Model Development

Spring 2024

- o J . J

€<€€€

DEQ



Role of Community Members

Participate in the process

Keep the study
* Realistic
 Reasonable
* Reflective of local conditions

Provide Information & Feedback on
» Stressors to aquatic life
 Land use
* Pollutant sources
« Community meetings & Public meetings

Example
 |ID missing pieces to the puzzle?...
 Determine outcome?...
 How to deal with the outcome?...

DEQ



Agenda

s+ Welcome & Introduction

« Overview: DEQ continuous planning process,
watersheds of interest & stressor pollutants

+» Pollutant Source Assessment

* Land cover distributions

« Tabulating permitted sources — methods used to
develop allocated loads

« Tabulating count of existing BMPs by type

* Question & Answer

** Model Development

» Watershed modeling approach (overview of GWLF)
« AllIForX method to set pollutant targets

* Pollutant target loads

* Question & Answer

*» Conclude Meeting

» Likely timeline moving forward




Virginia’s Water
Quality Standards

Protect 6 designated uses...

. aquatic life_ >

 wildlife

* fishing

* shellfish

* swimming
 drinking water




DEQ Continuing Planning Process: Monitoring

Monitoring
‘ PhVISica' I Assessment
. Bi i
'© og.lca * 305(b) Report
* Chemical . 303(d) Wat
e Fish tissue -
Water
Quality
Standards
Implementation
: TMDL
* Nonpoint Source
: Development
Implementation Plans .
 Permits for regulated * Pollutant Diet
sources * Local Input

DEQ



Monitoring aquatic |
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... BUGS
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DEQ Continuing Planning Process: Assessment

Monitoring
* Physical

* Biological
e Chemical

* Fish tissue

Implementation

Nonpoint Source

Water

Quality
Standards

Implementation Plans
Permits for regulated

sources

Development

Pollutant Diet
Local Input

Assessment

305(b) Report
303(d) Waters

TMDL

2020 Impaired Waters - 303(d) List

Category § - Waters needing Total Maximum Daily Load Study

James River Basin

Initial ~ TMDL

Cause Group Code Water Name Cause  Estuary Resevoir River List  Dev.

Impaired Use Category (Sq.Miles) (Acres)  (Miles) Date Priority

GO1E-02-EBEN James River

Aquatic Life Estuarine Bioassessment ts 5A 6547 2012 L

GO1E-03-PCB James River and Various Tributaries

Fish Consumption PCBs in Fish Tissue 5A 62904 2002 H
PCBs in Fish Tissue 5A 1814 2004 H
PCBs in Fish Tissue 5A 183.258 TH 2008 H
PCBs in Fish Tissue 5A 0.002 2008 H

GO1L-01-CHLA Falling Creek Reservoir

Aquatic Life Chiorophyfl-a 5A 88.37 2018 L

GO1R-01-PCB Goode Creek

Fish Consumption Polychlarinated Biphenyls (PCBs) 5A 121 2012 H

GO1R-02-PCB Almond Creek

Fish Consumption Polychlorinated Biphenyls (PCBs) 5A 210 w12 H

GO1R-02-PH XV0 and XVP - Almond Creek, UT

Aquatic Life H 5A 082 2004 L

GO1R-04-D0 Falling Creek

Aquatic Life Dissolved Oxygen 5A 098 2008 L

GO1R-05-PH Kingsland Creek

Aquatic Life pH 5C 854 2006 L

GO1R-06-PCB Gillies Creek

DEQ



Aquatic Life
Impairments

Upham Brook
* North Run
 Jordans Branch

Deep Run
« Stony Run
« Stony Run UT

Dover Creek
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DEQ Continuing Planning Process: TMDL

Monitoring Total Maximum Daily
* Physical Assessment Load
- chlege e 305(b) Report
A C.hem.ical e 303(d) Waters “PO"Utant DIEt”
* Fish tissue
Water R
Quality A
&\
Standards \ N\
Implementation N R R
* Nonpoint Source Devl-:gnrl;lent \ O\ \%
Implementation Plans P D

* Pollutant Diet

* Permits for regulated
* Local Input

sources



Study
Watersheds

Upham Brook
* North Run

@ Benthic Stations

- Jordans Branch e s
Deep Run e
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Water Quality
Monitoring

* Temperature

o pH

Dissolved Oxygen
Conductivity
Nutrients

 Total Suspended
Solids (TSS)

* lons
 Metals
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Aquatic Life
Stressor
Analysis

Candidate Pollutants

pH Dissolved Sulfate Ammonia

Dissolved Oxygen Total Dissolved Solids Dissolved Metals

Temperature Suspended Solids Sediment Toxics

Conductivity Deposited Sediment Sediment Metals

Dissolved Chloride Organic Matter Pesticides

Dissolved Sodium Nitrogen Polycyclic Aromatic Hydrocarbons (PAHS)
Dissolved Potassium Phosphorus Polychlorinated Biphenyls (PCBs

Additional Contributing Factors

Habitat Hydrologic Alteration Existing Dams and Impoundments
Underlying Geology Current Land Use Anaerobic Decomposition in Connected
and Soils Practices Wetlands

Possible Stressors




Analysis Scores by Stream & Candidate Stressor
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Candidate Stressor o 2 * = > o =
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G
Temperature -8 -10 -5 -6 -5 -8 -6
pH -24 -23 -23 6 -24 -24 -9
Dissolved Oxygen -5 -14 -2 13 1 -9 3
C_onductlwty/'l_'otal 3 11 1 P 2 3 3
Dissolved Solids . .
Dissolved Sodium 3 13 3 0 1 2 1 * Green indicates non-
Dissolved Potassium -3 -1 -1 -1 -3 -4 -2
Dissolved Chloride -1 -13 -3 -10 -10 -3 -4 St ressors
Dissolved Sulfate -9 -11 -10 -12 -10 -12 -9 . . .
Sediment 10 5 9 12 12 12 12 * Orange indicates p055|ble
Organic Matter -1 0 -2 12 -1 -1 0
Phosphorus -2 11 2 3 5 -2 9 St ressors
Nitrogen -11 2 1 -9 -9 -8 3 . .
Ammonia 45 | 12 | 43 | 43 | 45 | 14 | -12 * Red indicates pr0b3b|e
Dissolved Metals -13 -13 -13 -13 -13 -12 -13
Sediment Toxics -2 -2 -5 -8 -6 -5 -2 St ressors.
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Probable stressors and TMDL targets selected

Stream Probable Stressors TMDL Target
Deep Run -Sediment -Sediment
-Sediment -Sediment
Dover Creek -Phosphorus -Phosphorus
Jordans Branch -Sediment -Sediment
-Sediment -Sediment
(-pH, Dissolved Oxygen,
North Run Organic Matter — Natural
Conditions)
St R -Sediment -Sediment
ony Run -Phosphorus -Phosphorus
Stony Run UT -Sediment -Sediment
-Sediment -Sediment
ham Brook
Upham Broo -Phosphorus -Phosphorus

DEQ



TMDL Equation

TMDL = WLA + LA + MOS

TMDL = Total Maximum Daily Load

WLA = Waste Load Allocation of permitted point sources

LA = Load Allocation of nonpoint sources

MOS = Margin of Safety to include variances & future growth

Existing Condition = current load discharged to the water body

Reduction (%) = (current load — TMDL)/current load x 100

THOL End Point

Eisting Condition

PastTNIOL
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Modeling Approach

DEQ



Handout

DEQ



DEQ Continuing Planning Process:
Implementation Plan

IP Report Content
* Pollutant reduction needs

iological
Chemical
Fish tissue

o Review TMDL studies & factor in changes since TMDLs
o Land use and population changes

« Best Management Practices

Water

Quality
Standards

o Stakeholder input on practices most applicable locally

o Quantify implementation actions

o Assess costs and benefits of actions
» Implementation Plan Strategies

o Measurable goals/milestones

o Stakeholders’ roles

o Integrate with other plans

o ldentify potential funding sources

DEQ



Project Timeline

Initial Public Meeting (05/02)
1t Community Engagement Meeting (07/10)
Benthic Stressor Analysis & Pollutant of Concern

2" CE Meeting (2/29)
Source Assessment & Model Development

Spring 2024

34 CE Meeting
Load Reduction Scenarios

Final Public Meeting & Comment Period
Implementation Plan
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