
James River Vulnerability Analysis and
Subwatershed Action Plan

June 2006





Project Report i
James River Vulnerability Analysis & Subwatershed Action Plan
Center for Watershed Protection, June 20, 2006

Table of Contents

List of Figures ii

List of Tables iii

Section 1 Introduction 1

Section 2 Selection of Priority Watersheds for the James River Basin
2.1 Criteria for Restoration HUC 11’s 4
2.2 Criteria for Protection HUC 11’s 4
2.3 Selection of Priority HUC 11 Watersheds 4

Section 3 Identification of Watershed Planning Goals & Tools for James River
Basin Jurisdictions
3.1 Data and Results for Classifications 11
3.2 Observations & Outcomes from the Classification Process 17

Section 4 Comparative Subwatershed Analysis for the Appomattox Outlet
Watershed
4.1 Introduction to the comparative subwatershed analysis 19
4.2 Comparative Subwatershed Metrics 20
4.3 Overall Weighting & Scoring of Metrics and Selection of

Priority Subwatershed 25

Section 5 Field Assessment Methods and Results for Oldtown Creek
Subwatershed
5.1 Unified Stream Assessment 29
5.2 Unified Subwatershed and Site Reconnaissance 33
5.3 Stormwater Retrofit Survey 36

Section 6 Subwatershed Action Plan for Oldtown Creek
6.1 First-Tier Priorities: Community Education & Outreach 39
6.2 First-Tier Priorities: Retrofits, Restoration & Protection 41
6.3 First-Tier Priorities: Trash Clean-up 48
6.4 First-Tier Priorities: Investigation & Enforcement 50
6.5 Top Project Priorities for Implementation 58
6.6 Next Steps for Subwatershed Action Plan 60

References 61

Appendices
Appendix A: List of Acronyms
Appendix B: USA and USSR Maps



Project Report ii
James River Vulnerability Analysis & Subwatershed Action Plan
Center for Watershed Protection, June 20, 2006

LIST OF FIGURES

Page

Figure 1.1. Scalable Watershed Approach for James River
Vulnerability & Subwatershed Action Plan 3

Figure 2.1. Selected Restoration and Protection HUC 11’s in the James
River Watershed. 10

Figure 3.1. Classification of Counties and Cities in the James
River Watershed 18

Figure 4.1. Old Town Creek Subwatershed Classification 28



Project Report iii
James River Vulnerability Analysis & Subwatershed Action Plan
Center for Watershed Protection, June 20, 2006

LIST OF TABLES

Page

Table 2.1. Criteria Used to Select Priority Restoration HUC-11s 6

Table 2.2. Criteria Used to Select Priority Protection HUC-11s 7

Table 2.3. Data Used to Verify Priority HUC-11s 7

Table 2.4. Data Used to Select Priority HUC-11 Watershed 8

Table 3.1. Jurisdiction Classifications, Goals & Tools 13

Table 3.2. James River Basin Jurisdictions by Classification 16

Table 4.1. Summary of Scoring & Weighting for Subwatershed Metrics 25

Table 4.2. Aggregate Scores for Subwatersheds 26

Table 5.1. Components of the USA 30

Table 5.2. Stream Assessment Scoring Criteria 30

Table 5.3. Old Town Creek Reach Scores 31

Table 5.4. USA Results 32

Table 5.5. Neighborhood Pollution Severity and Restoration Potential 34

Table 5.6. Hotspot Confirmation Based on USSR 35

Table 5.7. Pervious Area Assessment Results 36

Table 5.8. Stormwater Retrofit Sites 37

Table 6.1. Prioritized Projects 58



Project Report iv
James River Vulnerability Analysis & Subwatershed Action Plan
Center for Watershed Protection, June 20, 2006

This page intentionally left blank.



Project Report 1
James River Vulnerability Analysis & Subwatershed Action Plan
Center for Watershed Protection, June 19, 2006

Section 1. Introduction

The Center for Watershed Protection (CWP) has been working in partnership with the
James River Association (JRA) on a James River Vulnerability Analysis and
Subwatershed Action Plan. This project is funded through the 2004 Chesapeake Bay
Small Watershed Grants Program. This Technical Memorandum summarizes the
methodologies and results from the various technical components of the project.

In essence, the intent of this project was to prioritize restoration and protection
opportunities within the James River Basin at different scales. Each section of this
memorandum contains a step in the process, as follows:

Section 2. At the James River Basin scale, the goal is to divide a very large and
complex river basin in manageable watershed units to explore and prioritize restoration
and protection at a planning scale. The 11-digit hydrologic unit code (HUC-11) was
selected as the appropriate watershed unit, and the analysis used a desktop geographic
information system (GIS) approach. One priority HUC-11 was selected for further
analysis.

Section 3. The county or jurisdictional level is still a planning scale, but is able to
distinguish the growth and environmental characteristics of individual jurisdictions. At
this scale, the project classified each jurisdiction based on available data and a desktop
GIS analysis, and identified critical watershed planning goals and tools.

Section 4. Once the priority HUC-11 was selected, the chosen watershed was divided
into appropriately sized subwatersheds. At this scale, additional data were used to
conduct a comparative subwatershed analysis, which is a method to score, rank, and
prioritize the subwatersheds based on restoration and protection criteria. The outcome
was the selection of priority subwatersheds for further investigation.

Section 5. Within the selected subwatershed, field-level techniques were used to identify
potential restoration and protection projects within the stream corridor and upland
areas that contribute runoff and pollutants to the stream.

Section 6. Finally, project evaluation and ranking was used to evaluate and prioritize
the individual restoration and protection projects as part of a subwatershed action plan
(Section 6).

In summary, the method employed begins with the entire James River Basin (10,000
square miles), prioritizes restoration and protection needs at the watershed scale
(Appomattox River Outlet HUC-11 – 82 square miles), and develops an action plan for a
priority subwatershed (Oldtown Creek -- 13 square miles). Figure 1.1 represents
graphically this “scalable” watershed approach. The numbers in Figure 1.1 correlate with
the numbered steps listed above.
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Figure 1.1. Scalable Watershed Approach for James River Vulnerability &
Subwatershed Action Plan
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Section 2. Selection of Priority Watersheds for the James
River Basin

Since the James River Basin comprises over 10,000 square miles, the project team was
interested in the prioritization of particular watersheds to focus protection and restoration
efforts. The eleven-digit hydrologic unit code (HUC-11, or watershed code) was selected
as the organizing unit since these watersheds are commonly used for federal and state
programs.

A set of scoring criteria was established in order to distinguish priority watersheds for
restoration and protection. Restoration criteria were selected primarily to address
sediment as a key pollutant of concern for the James River, with other pollutants and
sources of degradation serving as secondary considerations. Protection criteria were
selected based on the potential to protect land that is essential for water quality and
habitats. These areas include protected lands, forest cover, habitat for rare species, and
large tracts of forest. Scoring criteria are described in more detail below.

The information is contained in Tables 2.1-2.3.

2.1. Criteria for RESTORATION HUC-11s

Criteria for selection of priority restoration HUC 11’s included soil erodibility,
incremental yield of phosphorus (used as a surrogate for sediment based on data
availability), and the percentages of both agricultural and urban land. These criteria are
outlined in Table 2.1.

2.2. Criteria for PROTECTION HUC-11s

Priority protection HUC-11s were evaluated using the occurrence of rare, threatened and
endangered species and the presence of unprotected conservation areas, including
wetlands and large tracts of forest. In addition, the Chesapeake Bay Program’s
development pressure list was used to ascertain areas that are vulnerable to development
and therefore where protection should be a priority. The criteria for priority protection
HUC-11s is described in Table 2.2.

2.3. Selection of Priority HUC-11 Watersheds

Priority HUC-11s for restoration and protection were identified in a preliminary sense
using the data noted above and in Tables 2.1 and 2.2. The priority selections were then
cross-referenced with other data sources related to development pressure and impaired
streams, and, in some cases, selections were modified. Development pressure was
estimated by the Bay Program based on proximity to developed cities that serve as hubs
for jobs and estimated time of travel for potential commuters. The development pressure
ranking was cross-referenced with the restoration and protection criteria and used to help
select priority HUC-11 watersheds. The 303d list of impaired waters provides evidence
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from a larger state and federal perspective that these waters are impaired for some of their
historically designated uses. Both data sets were used to verify (or cross-reference)
priority HUC-11s for restoration and protection. Additional information about these data
is provided in Table 2.3.

Based on the criteria described above, 11 HUC-11 watersheds were identified as
priorities for restoration, 13 HUC-11 watersheds were identified as priorities for
protection, and 2 HUC-11 watersheds were identified as priorities for both restoration
and protection. The data used to select the priority watersheds in presented in Table 2.4,
and Figure 2.1 shows the locations.

After a list of priority HUC-11s was developed, JRA and CWP worked together to
review and evaluate all of the selected watersheds. Part of this process was selecting one
priority HUC-11 to feed down to the next level of analysis – the comparative
subwatershed analysis (See Section 4). This selection was based on opportunities for
both restoration and protection, the size of the HUC-11, the individual jurisdictions
included in each HUC-11, and political considerations (e.g., the potential to affect change
within the watershed). The outcome of this process was the selection of the Appomattox
River Outlet HUC-11 to continue the study.
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Table 2.1. Criteria Used to Select Priority Restoration HUC-11s

Priority HUC-11s meet one or more of the following criteria AND are on the
“Development Pressure” list from the Chesapeake Bay Program.

1. Soil Erodibility
a. HUC 11’s with greater than 75% in the high category (>0.3) plus some

overlap with other factors.
b. Data taken from STATSGO soils layer and broken into three categories

(none to slight, moderate and high) based on Chesapeake Bay Program.

2. Phosphorus Incremental Yield
a. HUC 11’s with greater than 0% in the high category (>0.507), or >10% in

the medium category (0.317-0.507) plus overlap with other factors.
b. Data from USGS SPARROW Model.
c. Classification of data based on 2004 VA DEQ Nonpoint Source

Assessment Study http://www.deq.state.va.us/wqa/ir2004.html

3. Agricultural Land
a. HUC 11’s with greater than 20% acres of agricultural land.
b. Agricultural land includes pasture/hay and croplands from the landuse/land

cover data (2000) from the Chesapeake Bay Program.

4. Developed Land
a. HUC 11’s with greater than 6% developed land.
b. Developed land includes low, medium, and high intensity developed and

transportation categories from landuse/land cover data (2000) from the
Chesapeake Bay Program.




