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Executive Summary

The Blackwater Creek Watershed Plan representsgatésm commitment to preserve
and protect the natural resources of this waterdRefresentatives from the
Environmental Science faculty and staff of Lynchlp@ollege, City of Lynchburg,
Bedford County, Campbell County, Robert E. Lee Bedks of Otter Soil and Water
Conservation Districts, Department of EnvironmeQaklity (DEQ), Virginia
Department of Conservation and Recreation (DCRY)iWia’s Region 2000 Local
Government Council, National Fish and Wildlife Faation (NFWF), and other
supporting stakeholders played a critical and agbart in the development of this plan.

The Blackwater Creek Watershed Management Plagrigi@al step in protecting the
environment, and increasing concern and awaremessgcitizensThe Blackwater
Creek Watershed Management Plan represents the itmemh to:

Build strong partnerships in improving and mainiagna healthy environment
across the political jurisdictions: City of Lynalmg, Bedford County, and
Campbell County.

Promote and support community-based efforts inquuasg the natural resources
of the Blackwater Creek Watershed, while preserpirgperty rights within the
watershed.

Promote watershed awareness, appreciation, ana at&wardship among
residents, community associations, and businessesdintaining a healthy
environment.

Included in the development of this watershed dahe assessment of the current
conditions, the projection of future land use clem@nd the analysis of potential effects
these changes will have on the environmental heélthe watershed. Information has
been gathered and analyzed using various softwale. tIn accordance with the
Chesapeake Bay 2000 Agreement, objectives havedsfgred with recommended
measurable activities. The intent is to presence@nserve areas not yet impacted, to
slow degradation of watershed natural resourceshanizing areas, and to lessen the
projected impact of continued development.

The Blackwater Creek Watershed Management Plaassdupon the findings of recent
comprehensive scientific studies of the environmlemealth of the Blackwater Creek
watershed. The management plan immediately susdBeccompletion of the
“Blackwater Creek Watershed Resource Analysis”thied'College Lake: Long — Term
Assessment of Water Quality and Sediment Charaet&yn” studies. The Resource
Analysis Project, funded by the National Fish anididife Foundation (2005 Chesapeake
Bay Small Watersheds Grant Program), included éweldpment of the Blackwater
Creek Watershed Data Base with water quality, strealk, and land use data from
studies as far back as 1971, the “State of Blackm@teek Watershed: Blackwater Creek
Watershed Initiative” June 2006 report, Geograghidarmation Systems (GIS)
mapping, and activities for increasing public amass. The College Lake Assessment

Xi
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project was funded by the Virginia EnvironmentablBwment. These studies provided
the basis and support materials for this watergtesal

Several related plans and initiatives have dematestrthe need and have also provided
foundation for this watershed management plan.s&eclude the Virginia Department
of Environmental Quality Total Maximum Daily Loadalysis, the James River
Association’s “Building a Cleaner James River”, dhe Chesapeake Bay Nutrient and
Sediment Reduction Tributary Strategy for the JaRigser.

The Blackwater Creek Watershed Plan is organizddliasvs:

Section 1 Introduction to the Blackwater Creek Watershed:

Introduces the reader to the Blackwater Creek wheat with a brief history of the
watershed. Includes an overview of data concersimg; boundaries, surface waters, and
environmental conditions.

Section 2Methods:
Provides descriptions of the processes used iddtielopment of the watershed plan and
of the methods used in gathering and analyzingrnzart data.

Section 3Existing Conditions:
Provides detail about the existing conditions ef émvironmental quality by category
(climate, geography, etc.), with much of the dgacsic to defined subwatersheds.

Section 4Watershed Goals and Objectives:
Defines goals and objectives for the Blackwaterekngatershed.

Section 5Watershed Improvement Plan:
Provides narrative for the improvement of the watted with proposed action
opportunities.

Section 6 Improvement Plan Implementation:
Prioritizes action opportunities defined in Sectmwith proposed time frames for the
action opportunities to be completed.

The Blackwater Creek Watershed Management Comn{B€®8VMC) recommends bold
initiatives to be undertaken by local governmenntdude changes in zoning and
regulations for protection and conservation of rettesources. Through this plan, the
committee identified action opportunities whichMmvolve representatives from local
government, educational organizations, businessekcitizens. The Blackwater Creek
Watershed Management Plan includes action oppdigarior conservation and
preservation, water quality and land use improveamedditional research, and
education / outreach.

It is anticipated that the Blackwater Creek WatedsManagement Plan will be adjusted
as additional information becomes available. Catigh of recommendations is

Xii
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expected to take a number of years. The suppdotaf government planning
departments, elected officials, leadership withie business community, and private
citizens is necessary for success. Funding sofmcegtershed management is also
critical.

The Blackwater Creek Watershed Planning Committiédeantinue to meet, with plans
to initiate and support the objectives definedhis plan. These committee members
agree to support and work toward the implementadidhe defined recommendations, to
change the direction of environmental practice, @angork proactively to protect and
restore environmental quality of the BlackwatereBrevatershed.

Xiii
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Section 1: Introduction
Introduction to the Blackwater Creek Watershed Management Plan:

The Blackwater Creek Watershed Management Plaesepts a proactive collaborative
effort of stakeholders at local, state, and fedesadls. It is intended to be a living
document with measures to preserve and improverditershed environmental health,
where amendments and adjustments can be maderageshaccur and more information
becomes available.

There have been a number of plans in this regiantighlight the need to preserve
sensitive natural resources. The City of Lynchbunghin its Comprehensive Plan

(2002), speaks of the goal to “manage importaniradsystems to improve the health and
enjoyment of future generations”. Bedford Coust§@omprehensive Plan states that the
“citizens of the County are strongly committed taimaining agricultural areas and
protecting the natural environment within and abtire County.” The Campbell County
Comprehensive Plan states two specific goals witierNatural Environment: (1)
Perpetuate a healthy natural environment in Carh@lmelntyand (2) Promote an
environmentally sound land use strategy for ther@ou

Additionally, the Region 2000 Regional Commissitotél Planning District

Commission) developed tligreenways and Blueways Planplan of interconnected green
spaces and corridors that serve to preserve o@@e spnhance water quality and habitat
areas, protect passive recreation lands, coordiaatkuse and transportation planning,
and promote cultural and economic investment. plaas was developed for Amherst,
Appomattox, Bedford and Campbell Counties and tiie<Cof Bedford and Lynchburg.
Resources within the watershed, including the Bhaatkr Creek trail system and College
Lake, are seen as key resources within this broalbgical system.

Several related initiatives have demonstrated deslrand have provided a foundation for
this watershed management plan.

The Virginia Department of Environmental QualityEQ) has identified
Blackwater Creek as impaired (bacteria) and hadwtted arotal Maximum

Daily Load (TMDL) analysis completed May of 2007.

The James River Association conducted a studyadésand ordinances, and
produced the reporBuilding a Cleaner James Rivetanuary 2007 with
recommendations.

Recent stakeholder studies, including the Blackin@teek Resource Analysis
Project and student originated studies at Lynchi@oilege, Randolph-Macon
Woman'’s College, and Central Virginia Governors @ghprovide data suggesting
the negative impact urbanization is forcing on wateality.

The Chesapeake Bay Nutrient and Sediment Reduttibatary Strategy for the
James River (James River is on the receiving esrd Blackwater Creek) includes
strategies for minimizing nutrient and sedimentka
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In 1983 and 1987, the states of Virginia, MarylaRdnnsylvania, the District of
Columbia, the Chesapeake Bay Commission and theBngronmental Protection
Agency signed agreements that established the Géalsa Bay Program partnership to
protect and restore the Chesapeake Bay’'s ecosysteyear 2000, this commitment was
reaffirmed, to manage the future of the Chesap8aleand its tributaries (Chesapeake
2000). The Blackwater Creek watershed flows ineoXames River, and then to the
Chesapeake Bay.

The Blackwater Creek Watershed Plan has been dmatko address the goals and
commitments defined by the Chesapeake 2000 Agreefmaapted). The following
excerpts from the Chesapeake 2000 Agreement applstlgl to the Blackwater Creek
Watershed Plan.

The Chesapeake 2000 Agreement:
Goals Applicable to the Blackwater Creek Watershed

1. Vital Habitat Protection and Restoration: Presepretect, and restore those
habitats and natural areas that are vital to thawal and diversity of the living
resources of the Bay and its rivers.

2. Water Quality Protection and Restoration: Achianed maintain the water quality
necessary to support the aquatic living resourééseoBay and its tributaries and
to protect human health.

3. Sound Land Use: Develop, promote and achieve slamubuse practices which
protect and restore watershed resources and wadétyg maintain reduced
pollutant loadings for the Bay and its tributariasd restore and preserve aquatic
living resources.

4. Stewardship and Community Engagement: Promofeithal stewardship and
assist individuals, community-based organizatitosjnesses, local governments
and schools to undertake initiatives to achievegtteds and commitments of the
Chesapeake 2000 Agreement.
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Introduction to the Blackwater Creek / Ivy Creek Watersheds:

Heightened awareness concerning urbanization iw#tershed developed during efforts
to clean up College Lake. When the dam was builCollege Lake, the lake area was
approximately 44.5 acres with a maximum depth wicst 30 feet. Today, the depth of
the lake averages 7 feet with less than 25 acrsartdce area. Over the years, College
Lake has experienced problems of water qualityssadiimentation as the upstream
portions of the watershed were developed.

The majority of the Blackwater Creek Watershed@dly growing in population and
development. From 1990 to 2000, the populaticiménCity of Lynchburg decreased
slightly however the counties had significant papioin growth of 32.2% in Bedford
County and 7.4% in Campbell County. Between 20@02010, each municipality is
expected to continue growing with a 0.04% increashe City of Lynchburg, 18.6 % in
Bedford County, and 5.14% in Campbell County (©ity.ynchburg Comprehensive
Plan). Much of this expected growth in these fligsons is within the Blackwater
Creek Watershed.

The Blackwater Creek Watershed continues to bedtegahrough urbanization and
increasing impervious surface, resulting in seditatgon, channelization, nutrient runoff,
loss and/or alteration of riparian habitat, and borad sewer / stormwater overflow
(CSO). Furthermore, evidence suggests this detjoada accelerating (Shahady and
Fitzsimmons 53). Disparity between sample site®imes more pronounced in recent
data sets when compared with earlier data. Thigadity is further demonstrated through
the differences in upper and lower portions of thatershed.

The Blackwater Creek / Ivy Creek Watersheds hadeamage area of about 42,000 acres
(170 knf) within three municipal jurisdictions (the City bfnchburg, Bedford County,
and Campbell County). The City of Lynchburg is paity urbanized. Areas of each of
the two counties adjacent to the City of Lynchbarg urbanizing and are expanding into
the undeveloped portions of the watershed. ThekBlater Creek Watershed can be
logically divided into two principle areas: (1ktBlackwater Creek Drainage and (2) the
lvy Creek Drainage.

The Blackwater Creek Drainage Area: Approximate Sie 17,959 Acres

Blackwater Creek is a tributary of the James RineéZentral Virginia, approximately

120 miles west of the City of Richmond. Most of fBity of Lynchburg and portions of
Bedford and Campbell Counties comprise the Blackm@teek portion of the watershed.
Within this drainage, 78% is governed by the Cityynchburg, 14% is governed by
Campbell County, and the remaining 8% is governeBddford County. Large portions
of this watershed within the municipal jurisdictiohLynchburg are urbanized and facing
increased pressures for development.

The headwaters of Blackwater Creek are compris¢dreé streams: Burton, Tomahawk,
and Dreaming Creeks. Burton Creek forms in Canii@@linty quickly becoming a3
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order stream then running through the most actidelyeloped portions of Lynchbur
City. Dreaming and Tomahawk streams flow in a Einfashion, and develop into a 3
order stream flowing through a mix of suburban arghn developed portions of
Lynchburg City. At the collection of the threeestms, Blackwater Creek develops as a
4" order stream flowing into College Lake, a 22 aorpoundment. Blackwater Creek
then converges with vy Creek as it enters therghetions of the city before entering
the James River as & brder stream.

The lvy Creek Drainage Area: Approximate Size 23,94 Acres

The Ivy Creek portion of the watershed originatethe rural portions of Bedford County
and Lynchburg. Bedford County governs 73% of thi@nage. The City of Lynchburg
governs the remaining 27%. Areas of Bedford Coumetyr the City of Lynchburg
jurisdictional line are experiencing significaniveéépment pressure.

Primarily surrounded by wooded forest and farmlahd,stream is®i- 2% order through
its upper portion. Traveling through Bedford Cguaon its way to Lynchburg, lvy Creek
develops through™3and 4" orders and contacts heavy development in Forésginia.
Cheese Creek is the major tributary entering IvgeRr It drains primarily residential
development in the northern section of Lynchburty.Clvy continues to flow through
urban development until it converges with Blackwaeeek creating the"Sorder

stream.
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Map 1.1 — Map of Blackwater Creek Watershed
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Section 2: Methods and Materials

2.1 Mission

The Blackwater Creek Watershed Management Plarfumaied by the National Fish and
Wildlife Foundation (NFWF) and was written as ariy document. It is a framework for
how and where management tools will be applied.Mhaagement tools laid out in this
document were developed through examination atafielements; including land use /
zoning data, impervious surface estimations aneémeiality. The Blackwater Creek
Watershed Management Plan is the result of colihar, cooperative, and participative
process among many stakeholders.

2.2 Organization

The Blackwater Creek Watershed Management Committéeseformed by selecting a
diverse group of stakeholders from local, statd,faderal organizations. This
committee met monthly to review and develop malepartinent to the plan. Specialties
committees were formed as needs were identifiadividuals and groups with specific
expertise were also called upon for input as needed

The committee solicited information from the citigeof all three political jurisdictions
through public meetings and forums, newspaperlestielectronic communication
(emails, web sites, and blogs), and phone convensat

2.3 Plan Development Methodologies

The Blackwater Creek Watershed Planning Committdecatively decided to use a
combination of methodologies as defined by the Dtepent of Conservation and
Recreation (DCR), the Environmental Protection AgefEPA), and the Center for
Watershed Protection (CWP). Each methodology wabyaed to determine the portions
that fit well with the needs of this watershed ngaraent plan.

The plan is designed to build upon research inolyithe Blackwater Creek Watershed
Initiative, Total Maximum Daily Load studies, arftetJames River Association’s 2007
Building a Cleaner James River Study.

2.4 Existing Data Sources

For the evaluation of current watershed environaderanditions, existing collections of
data were reviewed and analyzed for applicabilithese same sources of information
were studied to determine trends and patternsséltiata sources included reports,
articles, plans, and data bases.
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Planning Documents and Reports

1. “Building a Cleaner James Rivefanuary 2007 report by the James River
Association

2. “State of the Blackwater Creek Watershed: Blackw@teek Watershed Initiative
June 2006 report by Lynchburg College and Partners.

3. “Bacteria Total Maximum Daily Load Development tbe James River Basin” May

2007 report submitted by Virginia Department of Eommental Quality, prepared by

Engineering Concepts, Inc.

“College Lake: Long — Term Assessment of WatediQuand Sediment

Characterization”2005-2006 Report by Lynchburg College

Bedford County 2025 Comprehensive Plan

Campbell County Comprehensive Plan

City of Lynchburg Comprehensive Plan 2002-2020

“Impact of Construction Site Run-Off on Water Quiaind Macroinvertebrate

Composition in Virginia Piedmont Streamisy Thomas D. Shahady and Cheryl

Swackhammer

»

©NOo O

Spatial Data

1. Total Maximum Daily Load study.
Bedford County GIS Department.
Campbell County GIS Department.
City of Lynchburg GIS Department.
Lynchburg College Land Use Study.

abrwn

Water Quality Data

1. DEQ water quality data as obtained from the DE@site

(www.degq.virginia.gov/watermonitoring/

“State of the Blackwater Creek Watershed: Blackw@teek Watershed Initiative

June 2006 report and Access Data Base by Lynchboitlgge and Partners.

3. Lynchburg College, Randolph-Macon Woman’s Colleaye] Central Virginia
Governors School (2000 — current).

4. *“Metropolitan Strategies for Protecting Water Qugim the Lynchburg Area,
Citizens Water Quality Monitoring Studyreported by the Central Virginia Planning
District Commission (CVPDC), May 1987.

5. “Student — Originated Studies Ecological and Samjpt¢al Aspects of the Proposed
Blackwater Creek Park in Lynchburg, VirginiaSponsored by the National Science
Foundation, Randolph-Macon Woman'’s College, Sumaf&r].

no

2.5 Subwatershed Delineations with rating/categgr

For the purposes of this plan and based on CWRmaemdations, the watershed was
delineated into eight subwatersheds (see Map Bé&gause the subwatershed
delineations defined in the Total Maximum Daily dostudy closely aligned with the
committee’s expectations, it was decided to ussetlsame logical delineations in order
to provide consistency between the documents. elisasne exception, a small
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subwatershed (BW-6) defined within the TMDL studgsacombined with the Burton
Creek subwatershed (BW-5) for the purposes ofplais.

The subwatersheds range in size from just over(2a@8es (BW -9 Lower part of
Blackwater Creek) to just over 12,000 acres (BWA2Qreek). The delineations are
based on topography and surface water flow.

Note: Four subwatersheds cross political jurisaial lines, requiring special handling
in portions of the report.

2.6 Watershed Land Cover Assessment Methods

Lynchburg College Study

The original data for this study was compiled by:
AMEC 2004. Water quality assessment for the Citizypichburg, Virginia.
Earth & Environmental, Inc., Chantilly, Virginia.

Aggregation and analyses were conducted by LynchBotlege in 2007.

For the City of Lynchburg portions of the Blackwa@reek watershed, the data
represents current land use as of 2001. Spasialuon is based on zoning and parcel
sizes. 12 original categories have been aggregat@® for the purposes of this study.

For Bedford and Cambell Counties, the data reptesd91-1993 Virginia GAP
Analysis with 30 m spatial resolution (Landsat TMPor the purposes of this study, 11
categories have been aggregated into 5.

Bedford County

Estimates were developed using Bedford County zpaird land ownership data layers.
2002 aerial photography from Virginia Geographifofmation Network’s Base
Mapping Program was included in the analysis.

Campbell County

Estimates were derived through analysis of Campbalinty’s Geographic Information
Systems and 2002 Virginia Geographic Informatiommek (VGIN) imagery at
http://www.vgin.state.va.us/.

City of Lynchburg
The watershed spatial data used for this analgsieedrom the Virginia Department of
Conservation.

2.7 Impervious Surface Estimations

Bedford County

Current impervious cover estimates were develogatua sample of impervious
surfaces per land parcel for each zoning desigmatithin the Bedford County areas of
each delineated subwatershed. These figures Wweneeiktrapolated over the entire
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Bedford County portions of those subwatershedse arhount of impervious cover for
roads within each designation was calculated usibgffer for each road centerline.
These two percentages were then added for theingpalrvious cover for each zoning
designation.

Future impervious cover estimates were projecteddigrmining total potential build-out
area within each land use designation based oBdbéord County Comprehensive
Plan's 2025 Future Land Use Mag he potential build-out area for each land use
designation was calculated as follows (based oerpiadl build-out for current zoning
designations which correspond to future land usasjr

Table 2.1 - Bedford County — Percentages Used luture Build out Calculations

Bedford County % of
Future Land Use Designations total*
Agricultural/Resource Stewardship 20
Commercial 90
Commercial / Light Industrial 90
Industrial 90
Mixed Use 75
Residential 50
Rural Residential 50

* Figures were taken from the Bedford County Zondglinance and equated to the
future land use designations. These figures reptedbe maximum potential build-out
(impervious cover) for each designation.

Campbell County

Current impervious surface estimates were derikezligh analysis of Campbell
County’s Geographic Information Systems and 20Q8iWia Geographic Information
Network (VGIN) imagery at http://www.vgin.state.ual.

The determination of future impervious cover assaifmgld-out conditions with the
same level of protection as current regulationsigies For future impervious estimates,
acreage by land use category was provided by Cdh(pbenty. Cappiella and Brown
(2001) mean impervious cover coefficients were igplio determine a projected amount
of impervious surface.

City of Lynchburg

The watershed spatial data used for this analgsieedrom the Virginia Department of
Conservation. Spatial data for impervious surfaares was digitized from aerial
photography. This data was last updated in 2008.iffipervious surface features used in
this analysis include: basketball courts, backurb¢building areas, concrete ditches,
driveways, paved parking, public sidewalks, stoegiterlines, and tennis courts. The
zoning spatial data used for this analysis camma fiftte zoning feature class in the city’s
GIS database.
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The city was divided into 5 categories based onmgpalassification. These 5 categories
include: Low-Density Residential, High-Density Restial, Commercial, Conservation
District, and Roads. The Roads category was crdmdeduse, as public right of way,
most of the city’s streets are not contained wittoning districts. Below is a table
detailing the zoning districts used by the CityLghchburg.

Current impervious surface features was calculaség two methods. If the feature was
stored in the city’s GIS database as an areapthkdrea was calculated within the GIS
software. However, most of the impervious surfazudres used in the analysis is stored
within the city’s GIS database as linear featuhesrder to calculate area for these
features, the total length of the feature was mligtll by the standard width for the
feature. Below is a table outlining the featuresdum the analysis and the means by
which the area was calculated.

Table 2.2. Feature Analysis for City of LynchburgCurrent Impervious Surface
estimates (City of Lynchburg).

Feature Width Comments

(ft)
Primary Roads 40

Secondary
Roads 30
Residential 20 Road designations of Primary, Secondary etc. came
Roads from our snow route mapping categories. For each type
Private Roads 20 of road the total length was added up. The roads were
4 \Wheel Drive then assigned a width appropriate for the class of road.
15
Roads

VDOT Primary 40
VDOT Other 20

Sidewalks are shown as single lines in our GIS

Sidewalks 5 and were multiplied by 5' width for an area.
Paved Parking Area Feature in GIS
N/A
Areas
Buildings N/A | Area Feature in GIS
Driveways are shown as lines in our GIS and often go
Driveways 5 around the driveway on both sides. To get a best

estimate we divided the standard driveway width of 10
by half and used 5' as a multiplier for the driveway area.

Tennis Courts N/A Converted to Area Feature in GIS

Basketball Converted to Area Feature in GIS
N/A
Courts
Concrete Standard Width for Concrete Ditches
. 3.5
Ditches

The determination of future impervious cover assuifmgld-out conditions with the
same level of protection as current regulationyipieas The City of Lynchburg provided
projected data, with the amount of land that iseexgd to fall within each land use
category. Cappiella and Brown (2001) mean impeiwvicover coefficients were applied
to determine a projected amount of impervious serfa

10



Blackwater Creek Watershed Management Plan

2.8 Water Quality

The Virginia Department of Environmental QualityEQ) routinely monitors for
bacteria and nutrients, as well as the physicatlitimms of the water (temperature, pH,
dissolved oxygen). Several monitoring stationslacated within the Blackwater Creek
watershed. The Commonwealth of Virginia has eshbt water quality standards in
order to protect designated uses in streams aatsritiroughout the stat&. coli
bacteria are sampled to determine whether or motdtreation use can be supported.

The Commonwealth is currently in the process oaeining appropriate criteria for
nutrients, such as nitrogen and phosphorous. Tdrésea will show whether or not the
aguatic life use is supported.

Lynchburg College Freshwater Ecology classes haveldped water chemistry data for
six sites distributed throughout the watershedlleCted water samples are used to
measure and record several parameters includingliseblved oxygen, conductivity,
temperature, nitrate, total phosphorus, and tugpbiddata has been collected from 2000
to present.

2.9 Biological Data

The Virginia DEQ has several sampling locationdhmithe Blackwater Creek watershed
in which biological assessments have been complékld initial assessments were
completed in spring 2007 and follow-up visits viié completed in fall 2007.

In Lynchburg College Freshwater Ecology studendis&) changes in biological
assessments have been examined from year 2008senprvithin several portions of the
watershed. Macro invertebrates were sampled mtiited riffle sections in each stream
using a Hess sampler. Three replicate samplestaleea throughout the riffle pooling
the samples into one composite sample. Samplespveserved in alcohol (Standards
Methods 1998) and examined under microscopes andenated in laboratories.
Organisms were identified to the lowest possibdssification using Voshell (2002).

Fish were sampled using a Smith Root Electofishing in each stream for a 30 minute
interval. Pools and riffles were swept with thetamd all fish collected and identified
on site using Rohde et. al. (1994).

2.10 Public Involvement

Networking

The Greater Lynchburg Environmental Network (GLEBI) association of individuals
and groups working to secure environmental qualit@entral Virginia, including the

counties of Amherst, Appomattox, Bedford and Carlifgrel the cities of Bedford and
Lynchburg. GLEN’s mission is to promote an envir@amtally aware and sustainable

11
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community in the Central Virginia ecosystem throeglucation, advocacy, coordination,
and collaboration among individuals and groups eamed with the quality of the
environment (GLEN web site).

Interested Citizens Databasd:ynchburg College has gathered contact infornmadio
public meetings for citizens interested in recegvamvironmental news for the
Blackwater Creek watershed. This database hasussehto notify citizens of public
meetings and to provide attachments and linksftonmation.

Meetings / Forums

2/22/2007 Environmental Forum, sponsored by Lynohl@iollege
4/26/2007 Bedford Chamber After Hours at Claytotuxa Center

5/3/2007 TMDL Public Meeting

7/18/2007 Greater Lynchburg Environmental NetwonkiEonmental Forum
8/15/2007 Greater Lynchburg Environmental NetwonkiEonmental Forum
9/19/2007 Greater Lynchburg Environmental NetwonkiEonmental Forum

12
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Section 3: Existing Conditions

3.1 General

Blackwater Creek Watershed is in the Piedmont Regfdvirginia, within the south-
central part of the state. Located in the foasholl the Blue Ridge Mountains, it is
bordered to the north by the James River and reptesn area of transition between
mountains and lower lands.

Much of the watershed consists of beautiful rollimigs and low areas within stream
valleys. The City of Lynchburg is well developattarery urbanized with gently rolling
to rolling topography. The Campbell County portmfrthe watershed is closely aligned
with the City of Lynchburg, with similar charactgtics of rolling hills and streams with
significant commercial development pressure. Betf@ounty is rolling with less
existing urbanization. Currently, large portiorid8edford County consist of crop lands,
meadows, and wooded areas.

The climate is a temperate climate with long grayweasons, frost during the winter
months, and warm summers. The mean annual temaperats6°F, with January’s
average temperature being 35°F and July’'s avemgpdrature being 76°F. Average
annual precipitation is 38.27 inches. Average ahsnowfall is 18.3 inches (Lynchburg
Regional Chamber). During the summer months, tarstdrms often occur during the
warmest period of the day, at about 4:00 p.m.

Landforms are underlain primarily with metamorptock formations and to a lesser
extent with sedimentary and igneous rock formatiddsany of the soils are a result of
these rock formations weathering (USDA 1977). 3bis found in the Blackwater
Creek watershed tend to be fine-textured.

Currently, an estimated 36 percent of the Blackm@teek Watershed land cover is
forest (Lynchburg College GIS data), consistingnafstly pine and hardwood. The
amount of forested land cover is decreasing witlelbgpment pressures. The woodlands
are developing into urban and suburban land cover

The Blackwater Creek watershed stream ecosystaerchanging. The effects of urban
development are physical, chemical, and biolodiSaragueet al. 2006). With large

areas of land disturbing activities (primarily comstion) and increasing amounts of
imperious surface, rainfall is not infiltrating thie same rate with increased runoff. These
runoff waters carry contaminates such as sedimeiients, bacteria, pesticides

fertilizer, and other types into the streams. UH®san sources for these contaminates
include parking lots and roads, construction s&esl, private home owners.

13
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The Blackwater Creek watershed is experiencing nchiayges in stream conditions.
These include:

Alteration of stream flow with more rapid rise afiadl of stream levels,
Erosion of stream banks,

Higher peak flows,

Less vegetation on the stream banks,

Loss of stream canopy cover,

Increased concentrations of chemicals, and

Changes in habitat and diversity of aquatic species

NoakwnNpE
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3.2 Subwatershed Detalls

Map 3.1. Subwatershed Delineations

For the purposes of this plan and based on CWRmeemdations, the watershed has
been delineated into eight subwatersheds. Bedhasaibwatershed delineations defined
in the Total Maximum Daily Load study closely aleghwith the committee’s
expectations, it was decided to use these samealadglineations in order to provide
consistency between studies. However, for theqaep of the watershed plan, one small
subwatershed (BW-6) defined within the TMDL studgsacombined with the Burton
Creek subwatershed (BW-5).

The subwatersheds range in size from just over(2a@@es to just over 12,000 acres.

Because delineations are based on topography afatswvater flow, four
subwatersheds cross political jurisdictional lines.

15
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3.2.1 Subwatershed BL Upper Ivy

Map 3.2. BW-1 Upper Ivy Subwatershed

General Characteristics: Drainage Area: 8882.3 Acres
Estimated Human Population: 2,943
(VirggnDEQ TMDL 3.19)

Land Use and Stream Classification:
Current Subwatershed Classification: Sensitive {@% Impervious)
Current Impervious Cover: 135.6 Acres
Current Impervious Cover %: 1.52
Current Water Quality: Good
Family Biotic Index (FBI): 3.952
Species Richness: 22
Ephemeroptera, Plecoptera, Trichoptera (EPT) Re$in&5

Future Impervious Cover Estimate: 3,910.0 Acres
Future Impervious Cover % Estimate: 44.02

Table 3.1. BW1 Current Land Use (LC Study)

Current Land Use Acres Percent
Agricultural 3,697.8 42.1
Forest 4,683.6 53.3
Commercial 407.0 4.6
Residential <1l 0.0

16
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Figure 3.1. BW-1 Pie Chart of Current Land Use (LC Study).

Table 3.2. BW1 Current Land Use by Bedford County Zoning

Bedford County Acres Est. % Est. Imperv.
Current Zoning Imperv. Acres

Agricultural / Rural Preserve (AP) 1,848.1 .32 5.9

Agricultural / Residential (AR) 1,590.4 .29 4.6

Planned Residential Development (PRD) 1,796.8 .93 16.7

Low Density Residential (R-1) 3,319/4 .10 3.3

Medium Density Residential (R-2) 3129 33.60 105.1

Office (C-1) 3.5

Planned Commercial Development (PCD) 2.1

Planned Industrial Development (PID) 9.2

Total 8,882.4 1.52 135.6

Future Land Use: Maximum Potential Impervious Cover: 3,910.1 acres

Table 3.3. BW1 Build-out Potential as provided by Bedford Couny

Bedford County Total % Potential | Total Potential
Future Land Use Categories Area Build-Out Build-Out in
Acres Acres
Agricultural/Resource Stewardship 1,810.7 20.00 362.2
Industrial 12.6 90.00 11.4
Mixed Use 27.8 75.00 20.8
Residential 4,309.9 50.00 2,155.0
Rural Residential 2,721.4 50.00 1,360.7
Total 8,882.4 44.00 3,910.1

Notes: This subwatershed has less impervious surface ewelabment impact than all
others in the Blackwater Creek watershed. Watelitgua good. However, large
agricultural tracts are continuing to be turnedrdeearesidential development. It is
critical to protect land areas when consideringeflgyment. The focuses of planning for
BW-1 are preservation by protecting the naturalremment through regulation of

development and land conservation.

17
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3.2.2 Subwatershed BA2 Middle lvy

Map 3.3. BW-2 Middle vy Subwatershed

General Characteristics: Drainage Area: 12,222.6 Acres
Estimated Human Population: 8,269
(VirggnDEQ TMDL 3.19)

Current Land Use and Stream Classification:
Current Subwatershed Classification: Sensitive {@% Impervious)
Current Impervious Cover: 439.1 Acres
Current Impervious Cover %: 3.6
Current Water Quality: Good
Family Biotic Index (FBI): 6.704
Species Richness: 12
Ephemeroptera, Plecoptera, Trichoptera (EPT) R&$iné

Future Impervious Cover Estimate: 5,377.4 Acres
Future Impervious Cover % Estimate: 44.00

Table 3.4. BW2 Current Land Use (LC Study)

Current Land Use Acres Percent
Agricultural 4,224.5 34.7
Forest 5,505.1 45.2
Commercial 1,730.6 14.2
Residential 718.1 59
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Figure 3.2. BW-2 Pie Chart of Current Land Use (LC Study).

Table 3.5 BW-2 Current Land Use for Bedford County Portion, asReported by

Bedford County

Bedford County Acres Est. % Est. Imperv.
Current Zoning Imperv. Acres
Agricultural / Rural Preserve (AP) 5|9
Agricultural / Residential (AR) 196.3 0.12 2
Planned Residential Development (PRD) 1,989.5 1.39 27.7
Low Density Residential (R-1) 4,787,9 0.81 38.8
Medium Density Residential (R-2) 111
Medium Density Multi-Family Res. (R-3 486
Office (C-1) 184.5 6.21 115
General Commercial (C-2) 130,0 19.02 24.7
Planned Commercial Development (PCD) 1,172.2 2.93 34.3
Planned Development District (PD-1) 83.3 1.57 1.3
Planned Industrial Development (PID) 10.9 6.42 7.0
Total 8,610.2 1.69 145.5
Table 3.6 BW-2 Current Land Use for City of Lynchburg Portion, as Reported by
the City of Lynchburg
City of Lynchburg Acres Est. % Est. Imperv.
Current Zoning Imperv. Acres
Low Density Residential 2,092,8 3.67 76.8
High Density Residential 51.2 12.50 6.4
Commercial 887.2 9.94 88.2
Conservation District 297.[7 .65 1.9
Roads 279.8 43.01 120.3
Total 3,608.7 8.14 293.6
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Future Land Use: Maximum Potential Impervious Cover: 5,398.3 Acres

Table 3.7 BW-2 Build-out Potential for Bedford County

Bedford County Total Area % Potential Total Potential
Future Land Use Categories Acres Build-Out Build-Out in
Acres
Agricultural/Resource Stewardshij 801.5 20.00 160.3
Industrial 0.00 90.00 0.00
Mixed Use 1,296.2 75.00 972.2
Residential 4,613.3 50.00 2,306.6
Rural Residential 1,899.3 50.00 949.7
Total 8,610.2 60.00 4,388.7

Table 3.8. BW-2 Build-out Potential for City of Lynchburg

City of Lynchburg Total Area % Potential Total Potential
Future Land Use Categories Acres Build-Out * Build-Out in
Acres
Low Density Residential 1,984,0 14.30 283.7
High Density Residential 19.2 40.90 7.9
Commercial 787.2 72.20 568.4
Conservation District 544.0 1.90 10.3
Roads 275.2 ** 43.01 118.4
Total 3,609.6 27.39 988.7

* (Cappiella & Brown 2001).

** Used City of Lynchburg current impervious pertage for “Roads” category.

Conservation Areas:

Bedford County has 683.99 acres in conservatioansasts.
The City of Lynchburg has 297.7 acres preserveaterconservation district.

Notes: While much of this subwatershed is still agricudtand forest, the subwatershed
is experiencing great development pressWater quality and general environmental
health is still good. It is critical to proteend areas when considering development.
The focuses of planning for BW-2 are preservatipipimtecting the natural environment
through regulation of development and land congenva
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3.2.3 Subwatershed BB Lower lvy

Map 3.4. BW-3 Lower Ivy Subwatershed

General Characteristics: Drainage Area: 2,840.7 Acres
Estimated Human Population: 5,680
(VirggnDEQ TMDL 3.19)

Current Land Use and Stream Classification:
Current Subwatershed Classification: Impacted-(23% Impervious)
Current Impervious Cover: 389.4 Acres
Current Impervious Cover %: 13.69
Current Water Quality: Poor
Family Biotic Index (FBI): 5.839
Species Richness: 13
Ephemeroptera, Plecoptera, Trichoptera (EPT) R&$in8

Future Impervious Cover Estimate: 509.4 Acres
Future Impervious Cover % Estimate: 17.93

Table 3.9. BW3 Current Land Use (LC Study)

Current Land Use Acres Percent
Agricultural 131.7 4.7
Forest 808.8 28.6
Commercial 144.5 51
Residential 1,743.5 61.7
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Figure 3.3. BW-3 Pie Chart of Current Land Use (LC Study).

Table 3.10. BW3 Current Land Use for City of Lynchburg, as Repoted by the

City of Lynchburg

City of Lynchburg Acres Est. % Est. Imperv.
Current Zoning Imperv. Acres

Low Density Residential 2,29716 10.31 236.8
High Density Residential 57.6 33.33 19.2
Commercial 67.2 48.55 32.6
Conservation District 182.8 0.39 7
Roads 239.4 41.83 100.1
Total 2,844.6 13.69 389.4

Future Land Use: Maximum Potential Impervious Cover: 509.4 Acres

Table 3.11. BW3 Build-out Potential for City of Lynchburg

City of Lynchburg Total Area % Potential Total Potential
Future Land Use Categories Acres Build-Out * Build-Out in
Acres
Low Density Residential 2,003/2 14.30 286.5
High Density Residential N/A 40.90 0.0
Commercial 160.( 72.20 115.5
Conservation District 441.6 1.90 8.4
Roads 236.8 **41.83 99.1
Total 2,841.6 17.93 509.4

* (Cappiella & Brown 2001).

** Used City of Lynchburg current impervious pertage for “Roads” category.

Conservation Areas:

The City of Lynchburg has 182.8 acres preserveaterconservation district.

Notes: Urbanization is heavy with a lot of impervious swé. Greater stream flows are
altering streams with channel widening and erosi®ame stream banks are unstable.
Biodiversity is declining. The primary focus fdrig¢ subwatershed is to reduce pollutant
sources (non-point), protect streams from furthegrddation, and to restore impacted

streams.
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3.2.4 Subwatershed BWWA Dreaming

Descriptive Narrative: The buffers are
mostly poor at the headwaters, and
improving in quality to suboptimal as the
creek approaches Blackwater Creek. The
substrate is made up entirely of sediment.
Many of the banks are unstable, with large
amounts of undercuts and many vertical
bank walls, with little to no vegetation.

The channel runs through culverts under
residential roads and major highways.

Map 3.5. BW-4 Dreaming Subwatershed

General Characteristics: Drainage Area: 2802.4 Acres
Estimated Human Population: 5,008
(VirggnDEQ TMDL 3.59)

Current Land Use and Stream Classification:
Current Subwatershed Classification: Impacted (25% Impervious)
Current Impervious Cover: 433.1 Acres
Current Impervious Cover %: 15.45
Current Water Quality: Poor
Family Biotic Index (FBI): 7.778
Species Richness: 3
Ephemeroptera, Plecoptera, Trichoptera (EPT) R&$in®

Future Impervious Cover Estimate: 783.3 Acres
Future Impervious Cover % Estimate: 27.95

Table 3.12. BW4 Current Land Use (LC Study)

Current Land Use Acres Percent
Agricultural 472.3 16.9
Forest 546.2 19.6
Commercial 703.7 25.2
Residential 1,066.6 38.2
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Figure 3.4. BW4 Pie Chart of Current Land Use (LC Study).

Table 3.13. BW4 Current Land Use for Campbell County Portion, asReported by

the Campbell County

Campbell County Acres Est. % Est. Imperv.
Current Zoning Imperv. Acres
Business 103.2 71.69 74.0
Industrial 55.2 5.72 3.2
Residential 433.4 5.62 24.4
Total 591.8 17.2 101.6

Table 3.14. BW4 Current Land Use for City of Lynchburg Portion, as Reported

by the City of Lynchburg

City of Lynchburg Acres Est. % Est. Imperv.
Current Zoning Imperv. Acres

Low Density Residential 1,248/0 8.21 102.4
High Density Residential 1600 12.00 19.2
Commercial 377.2 30.68 115.7
Conservation District 105.6 0.45 5
Roads 272.6 34.38 93.7
Total 2,163.4 15.32 331.5

Future Land Use: Maximum Potential Impervious Cover: 783.3 Acres

Table 3.15. BW4 Build-out Potential for Campbell County

Campbell County Total Area % Potential Total Potential
Future Land Use Categories Acres Build-Out * Build-Out in
Acres
Business 103.2 72.20 74.5
Industrial 55.2 53.40 29.5
Residential 433.4 14.30 62.0
Total 591.8 28.05 166.0

* (Cappiella & Brown 2001).
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Table 3.16. BW4 Build-out Potential for City of Lynchburg

City of Lynchburg Total Area % Potential Total Potential
Future Land Use Categories Acres Build-Out * Build-Out in
Acres
Low Density Residential 1,216/0 14.30 173.9
High Density Residential 44,8 40.90 18.3
Commercial 396.8 72.20 286.5
Conservation District 243. 1.90 46.2
Roads 268.8 **34.38 92.4
Total 2,169.6 28.45 617.3

* (Cappiella & Brown 2001).

** Used City of Lynchburg current impervious pertage for “Roads” category.

Notes: Urbanization is heavy with a lot of impervious swé. Greater stream flows are
altering streams with channel widening and erosi®ame stream banks are unstable.
Biodiversity is declining. The primary focus fdrig¢ subwatershed is to reduce pollutant
sources (non-point), protect streams from furthegrddation, and to restore impacted

streams.
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3.2.5 Subwatershed B\Ab Burton

Map 3.6. BW-5 Burton Subwatershed

Descriptive Narrative: The channel runs
in and out of housing, and through culvert
systems under major highway. Sewer
pipes run parallel, at times entering or
crossing the channel when moving under
and through the culvert systems. The
stream is heavy with sediment. Large
deposits are present. The lower portion of
the stream (Rock Castle Creek) travels
through highly developed areas of
shopping centers and highways, with
vertical, unstable stream banks, large
undercuts, and channelization.

General Characteristics: Drainage Area: 3,812.3 Acres
Estimated Human Population: 8,944
(VirggnDEQ TMDL 3.59)

Current Land Use and Stream Classification:
Current Subwatershed Classification: Impacted (25% Impervious)
Current Impervious Cover: 837.1 Acres
Current Impervious Cover %: 21.96

Current Water Quality: Poor
Family Biotic Index (FBI): 7.699
Species Richness: 6

Ephemeroptera, Plecoptera, Trichoptera (EPT) Res$in@

Future Impervious Cover Estimate: 1,339.5 Acres
Future Impervious Cover % Estimate: 35.14

Table 3.17. BWS5 Current Land Use (LC Study)

Current Land Use Acres Percent
Agricultural 256.3 6.9
Forest 872.7 23.3
Commercial 1,350.2 36.1
Residential 1,261.4 33.7
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Figure 3.5. BW5 Pie Chart of Current Land Use (LC Study).

Table 3.18. BWS5 Current Land Use for Campbell County Portion, asReported by

the Campbell County

Campbell County Acres Est. % Est. Imperv.
Current Zoning Imperv. Acres
Business 496.1 24.31 120.6
Industrial 73.9 15.27 11.3
Residential 226.6 10.07 22.8
Total 796.6 19.4 154.7

Table 3.19. BWS5 Current Land Use for City of Lynchburg Portion, as Reported by

the City of Lynchburg

City of Lynchburg Acres Est. % Est. Imperv.
Current Zoning Imperv. Acres

Low Density Residential 1,260,8 11.17 140.8
High Density Residential 13414 19.05 25.6
Commercial 877.5 39.15 343.6
Conservation District 95.7 1.33 1.3
Roads 524.4 32.63 171.1
Total 2,892.8 23.59 682.4

Future Land Use: Maximum Potential Impervious Cover: 1,339.5 Acres

Table 3.20. BW5 Build-out Potential for Campbell County

Campbell County Total Area % Potential Total Potential
Future Land Use Categories Acres Build-Out * Build-Out in
Acres
Business 496.1 72.20 358.2
Industrial 73.9 53.40 39.5
Residential 226.6 14.30 32.4
Total 796.6 54.00 430.1

* (Cappiella & Brown 2001).
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Table 3.21. BWS5 Build-out Potential for City of Lynchburg

City of Lynchburg Total Area % Potential Total Potential
Future Land Use Categories Acres Build-Out * Build-Out in
Acres
Low Density Residential 1,004,8 14.30 143.7
High Density Residential 320 40.90 13.1
Commercial 793.6 72.20 573.0
Conservation District 332.8 1.90 6.3
Roads 531.2 **32.63 173.3
Total 2,694.4 33.75 909.4

* (Cappiella & Brown 2001).

** Used City of Lynchburg current impervious pertage for “Roads” category.

Conservation Areas:

The City of Lynchburg has 95.7 acres preservetiéncbnservation district.

Notes: Urbanization is heavy with a lot of impervious swé. Greater stream flows are
altering streams with channel widening and erosi®ame stream banks are unstable.
Biodiversity is declining. The primary focus fdrig¢ subwatershed is to reduce pollutant
sources (non-point), protect streams from furthegrddation, and to restore impacted

streams.
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3.2.6 Subwatershed BW/ Tomahawk

Descriptive Narrative: Housing is present
and there is new development. The
majority of buffers have heavy tree cover
and a dense under story. Most of the
stream consists of sediment, but there are
reaches with rock, cobble and bedrock
present. Banks are stable at the top,
becoming unstable downstream with tall
banks, large undercuts, and very little
vegetation. The stream channel runs
through various sized culverts. There are
some with large amounts of debris causing
the redirection of flow and significant
erosion.

Map 3.7. BW-7 Tomahawk Subwatershed

General Characteristics: Drainage Area: 5,231.1 Acres
Estimated Human Population: 9,306
(VirggnDEQ TMDL 3.49)

Current Land Use and Stream Classification:
Current Subwatershed Classification: Impacted {25% Impervious)
Current Impervious Cover: 686.3 Acres
Current Impervious Cover %: 13.12

Current Water Quality: Moderate

Future Impervious Cover Estimate: 1,877.8 Acres
Future Impervious Cover % Estimate: 35.90

Table 3.22. BW7 Current Land Use (LC Study)

Current Land Use Acres
Agricultural 1,383.8
Forest 1,107.8
Commercial 1,892.8
Residential 792.0

Percent

26.7
21.4
36.6
15.3
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Figure 3.6. BW-7 Pie Chart of Current Land Use (LC Study).

Table 3.23. BW7 Current Land Use for Bedford County Portion, asReported by

Bedford County

Bedford County Acres Est. % Est. Imperv.
Current Zoning Imperv. Acres

Agricultural Rural Preserve (AP) 455|2 4.66 21.2

Planned Residential Development (PRD) 5.3

Low Density Residential (R-1) 4559 10.97 50.0

Medium Density Residential (R-2) 415

Medium Density Multi-Family (R-3) 194.8 21.49 41.9

Office (C-1) 40.5 5.53 2.2

General Commercial (C-2) 2525 34.51 87.1

Planned Commercial Development (PCD) 1.3

Planned Development District (PD-1) 8.3

Total 1,418.22 14.27 202.4

Table 3.24. BW7 Current Land Use for Campbell County Portion, asReported by

the Campbell County

Campbell County Acres Est. % Est. Imperv.
Current Zoning Imperv. Acres
Business 120.5 61.06 73.6
Industrial 3.8 84.12 3.2
Residential 946.% 9.10 86.1
Total 1,070.8 15.2 162.9
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Table 3.25. BW7 Current Land Use for City of Lynchburg Portion, as Reported by
the City of Lynchburg

City of Lynchburg Acres Est. % Est. Imperv.
Current Zoning Imperv. Acres

Low Density Residential 1,164,8 7.69 89.6
High Density Residential 198/4 3.23 6.4
Commercial 859.2 15.72 135.0
Conservation District 144.0 0.26 4
Roads 255.6 35.05 89.6
Total 2,622.0 12.24 321.0

Future Land Use: Maximum Potential Impervious Cover: 1,877.8 Acres

Table 3.26. BW7 Build-out Potential for Bedford County

Bedford County Total Area % Potential Total Potential
Future Land Use Categories Acres Build-Out Build-Out in
Acres
Agricultural/Resource Stewardship 439.7 20.00 87.9
Industrial 0.00 90.00 0.00
Mixed Use 945.5 75.00 709.1
Residential 33.1 50.00 16.5
Rural Residential 0.00 50.00 0.00
Total 1,418.3 57.40 813.5

Table 3.27. BW7 Build-out Potential for Campbell County

Campbell County Total Area % Potential Total Potential
Future Land Use Categories Acres Build-Out * Build-Out in
Acres
Business 120.5 72.20 87.0
Industrial 3.8 53.40 2.0
Residential 946.% 14.30 135.3
Total 1,070.8 20.95 224.3

* (Cappiella & Brown 2001).
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Table 3.28. BW?7 Build-out Potential for City of Lynchburg

City of Lynchburg Total Area % Potential Total Potential
Future Land Use Categories Acres Build-Out * Build-Out in
Acres

Low Density Residential 864 14.30 123.6
High Density Residential 40.90

Commercial 633.6 72.20 457.5
Conservation District 403.p 1.90 7.7
Roads 716.8 **35.05 251.2
Total 2,617.6 32.09 840.0

* (Cappiella & Brown 2001).

** Used City of Lynchburg current impervious pertage for “Roads” category.

Conservation Areas:

The City of Lynchburg has 144 acres preservedearctinservation district.

Notes: Urbanization is heavy with a lot of impervious swé. Greater stream flows are
altering streams with channel widening and erosi®ame stream banks are unstable.
Biodiversity is declining. The primary focus fdrig¢ subwatershed is to reduce pollutant
sources (non-point), protect streams from furthegrddation, and to restore impacted

streams.
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3.2.7 Subwatershed B\A8 Middle Blackwater

Descriptive Narrative: Buffer systems

are optimal throughout stream, with very
little housing present. Wetlands and ponds
are on both sides of the stream channel as it
enters College Lake. The banks are
unstable with large amounts of erosion.
There is a moderate to large amount of
sediment present, with sedimentation
increasing as the stream approaches
College Lake. Eventually the sediment
completely overtakes the cobble and rock.
Moderate to heavy amounts of debris is
present. Sewer pipes run parallel to the
stream channel.

Map 3.8. BW-8 Middle Blackwater Subwatershed

General Characteristics: Drainage Area: 3,932.6 Acres
Estimated Human Population: 13,046
(VirggnDEQ TMDL 3.42)

Current Land Use and Stream Classification:
Current Subwatershed Classification: Impacted {25% Impervious)
Current Impervious Cover: 706.2 Acres
Current Impervious Cover %: 17.96
Current Water Quality: Moderate

Future Impervious Cover Estimate: 1,188.0 Acres
Future Impervious Cover % Estimate: 30.13

Table 3.29. BWS8 Current Land Use (LC Study)

Current Land Use Acres Percent
Agricultural 87.9 2.2
Forest 754.9 19.2
Commercial 802.8 20.4
Residential 2,280.5 58.1
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Figure 3.7. BW-8 Pie Chart of Current Land Use (LC Study).

Table 3.30. BWS8 Current Land Use as Reported by the City of Lynbburg

City of Lynchburg Acres Est. % Est. Imperv.
Current Zoning Imperv. Acres

Low Density Residential 2,054/4 11.53 236.8
High Density Residential 364,8 17.54 64.0
Commercial 813.6 27.60 224.5
Conservation District 230.]7 0.74 1.7
Roads 448.0 40.00 179.2
Total 3,911.5 18.06 706.2

Future Land Use: Maximum Potential Impervious Cover: 1,188.0

Table 3.31. BWS8 Build-out Potential for City of Lynchburg

City of Lynchburg Total Area % Potential Total Potential
Future Land Use Categories Acres Build-Out * Build-Out in
Acres
Low Density Residential 2,054/4 14.30 293.8
High Density Residential 89.6 40.90 36.6
Commercial 921.6 72.20 665.4
Conservation District 416.0 1.90 7.9
Roads 460.8 **40.00 184.3
Total 3,942.4 30.13 1,188.0

* (Cappiella & Brown 2001).

** Used City of Lynchburg current impervious pertage for “Roads” category.

Conservation Areas:

The City of Lynchburg has 230.7 acres preservati@rconservation district.

Notes: Urbanization is heavy with a lot of impervious swé. Greater stream flows are
altering streams with channel widening and erosiBame stream banks are unstable.
Biodiversity is declining. The primary focus fdris subwatershed is to reduce pollutant
sources (non-point), protect streams from furthegrddation, and to restore impacted

streams.
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3.2.8 Subwatershed B\WW9 Lower Blackwater

Map 3.9. BW-9 Lower Blackwater Subwatershed

General Characteristics: Drainage Area: 2,180.1 Acres
Estimated Human Population: 6,973
(VirggnDEQ TMDL 3.42)

Current Land Use and Stream Classification:
Current Subwatershed Classification — Impacted—<25% Impervious)
Current Impervious Cover: 513.6
Current Impervious Cover %: 23.56
Current Water Quality: Moderate
Family Biotic Index (FBI): 4.121
Species Richness: 10
Ephemeroptera, Plecoptera, Trichoptera (EPT) R&$in&

Future Impervious Cover Estimate: 518.4 Acres
Future Impervious Cover % Estimate: 23.78

Table 3.32. BW9 Current Land Use (LC Study)

Current Land Use Acres Percent
Agricultural 45.0 2.1
Forest 726.0 33.7
Commercial 380.0 17.7
Residential 1,000.9 46.5
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Figure 3.8. BW-9 Pie Chart of Current Land Use (LC Study).

Table 3.33. BW9 Current Land Use as Reported by the City of Lynhburg

City of Lynchburg Acres Est. % Est. Imperv.
Current Zoning Imperv. Acres

Low Density Residential 1,120/0 10.29 115.2
High Density Residential 1472 13.04 19.2
Commercial 350.6 55.51 194.6
Conservation District 167.4 1.57 2.6
Roads 393.5 46.26 182.0
Total 2,178.7 23.58 513.6

Future Land Use: Maximum Potential Impervious Cover: 518.4 Acres

Table 3.34. BW9 Build-out Potential for City of Lynchburg

City of Lynchburg Total Area % Potential Total Potential
Future Land Use Categories Acres Build-Out * Build-Out in
Acres
Low Density Residential 908.8 14.30 130.0
High Density Residential 108,8 40.90 44.5
Commercial 236.8 72.20 171.0
Conservation District 531.p 1.90 10.1
Roads 352.0 **46.26 162.8
Total 2,137.6 24.25 518.4

* (Cappiella & Brown 2001).

** Used City of Lynchburg current impervious pertage for “Roads” category.

Conservation Areas:

The City of Lynchburg has 167.4 acres preservati@rconservation district.

Notes: Urbanization is heavy with a lot of impervious swé. Greater stream flows are
altering streams with channel widening and erosi®ame stream banks are unstable.
Biodiversity is declining. The primary focus fdris subwatershed is to reduce pollutant
sources (non-point), protect streams from furthegrddation, and to restore impacted

streams.
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3.3 Categories / Ratings of Subwatersheds

The Center for Watershed Protection (CWP) iderstiffieee primary management
categories of watersheds based on current impesviover (CWP Do-It-Yourself 3.4).
These categories are:

1. Sensitive — These watersheds typically have lems 11 percent impervious
cover. They are characterized by having stabdmicéls, excellent biodiversity,
and excellent water quality. The planning focustfese watersheds is
preservation through preventative measures.

2. Impacted — These watersheds have between 10 ter2&rt impervious cover.
Impacted watersheds show unstable channels anbitegbod to fair biodiversity
and water quality. They show potential for resioraand opportunities for BMP
retrofits that will improve the hydrology and watgrality of the streams.

3. Non-supporting — These watersheds have greatethaercent current
impervious cover. Stream bank conditions, aquditiersity, and water quality
are poor due to sedimentation, bank erosion, aadtdd levels of bacteria and
nutrients.

The City of Lynchburg is currently 17% imperviousluch of the land has hills and
steep slopes. This lends itself to extensive eroand runoff. Many of the streams
illustrate these characteristics with poor streamkiconditions, lack of biodiversity, and
poor water quality due to sedimentation, streanklzosion and elevated levels of
bacteria and nutrients (Shahady and Fitzsimmons).

Based on the CWP criteria (CWP Do-It-Yourself 3w, classify the upper Ivy Creek
subwatersheds BW-1 and BW-2 (see Map 3.1) as sensill other subwatersheds are
classified as impacted, with varying degrees ofwgtiality, stream bank conditions, and
biodiversity found and documented by local studies.

In general, the further down the watershed, theendervelopment that has occurred and
the poorer the quality of the streams. In particuRock Castle Creek, a tributary of
Burton Creek near Wards Road, is in very poor doomdi Based on water quality and

lack of biodiversity, one could argue that thiswatershed should be categorized as non-
supporting.

3.4 Land Cover/ Land Use

Land cover within Blackwater Creek watershed vari€se western portion (Bedford
County) is still largely forested and agriculturdlhe eastern portion, primarily The City
of Lynchburg and Campbell County, is very urbanjdedving little room for growth.

The development within the watershed has a dispattern. The eastern urbanized
portions are still experiencing some developmedtiais mostly commercial. However,
development pressures are spilling into the wegiertions, with primarily single family
residential development. Farms in this area amgglqgurchased by developers building
single family residential subdivisions.
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In general, development has been progressing wastthe highly urbanized areas of the

City of Lynchburg. Those areas not yet developwtiadjacent to already urbanized
areas are facing large development pressures kuBéter Creek watershed has as many
as 300 — 400 land disturbing activities involvingidreds of acres at a given time.
During the first week of April 2006, Bedford Courttgd 135 active land disturbing
activities within Blackwater Creek watershed. Téame week, the City of Lynchburg
had 156 active land disturbing activities withie tBlackwater Creek watershed
(Shahady and Fitzsimmons).

In the“Building a Cleaner James Rivestudy published January 2007 by the James
River Association, the estimated population grofetheach jurisdiction is as follows:

Table 3.35 — Estimated Population Growth by Jurisdition (JRA 2007)

Estimated | Population
Jurisdiction | Population | Estimated | Estimated | Estimated | Increased | Percentage
2000 Population | Population | Population | Population | Increase
2010 2020 2030 2000-2030| 2000—-2030
Bedford 60,371 69,400 77,400 83,200 22,829 27.44
Campbell 51,078 53,599 56,100 58,400 7,322 12.54
Lynchburg 65,269 65,300 65,300 65,300 31 0.05

The James River Association categorized thesealjatisns and gave each a score based
on local development rules. These scores wergettesing standardized worksheets
(Code and Ordinance Worksheet) with informationvgted by each locality. The final
resulting scores of the worksheets (COW) indichgeldcality’s ability to support
environmentally sensitive development. See pa§edssfor more detail concerning this
study.

The local development rules were compared to threedaRiver Association’s model of
development principles. According to the Jame®RAssociation, scores of less than
60% indicate that the development rules do not sumgmvironmentally sensitive
development and a systematic reform for developmees is needed (JRA 2007).

JRA assigned localities to categories based onlptbpn, growth pressure, land use and
potential or existing conservation lands. Bedfand Campbell counties are viewed as
urbanizing, with moderate existing development aatdtively high development
pressure. The City of Lynchburg falls in the urlrapacted category, where the
population may not be growing significantly, buété is a fair amount of existing
development (JRA 2007).

Table 3.36. James River Association Code and Ordamce Worksheet Final Scores

(JRA 2007)

Jurisdiction Category Final Score
Bedford County Urbanizing 24%
Campbell County Urbanizing 19%

City of Lynchburg Urban Impacted 38%
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Map 3.10. Blackwater Creek Watershe@urrent Land Cover (Lynchburg College GIS Studies).
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3.5 Assessing the Water Quality Characteristicsf&Gtreams

Aquatic biology is used often in conjunction witlater chemistry to provide a good
estimation of stream water quality. These meadalessome expertise to obtain and in
some instances are difficult to quantify betweeaasths and over time. The advantages
to this approach are that organisms are integrafdiseir environment. By measuring
biological indicators we get a sense of the stetsa& occur over time. These organisms
cannot escape pollution. While chemical analysignited to the direct measurements
taken at the time of sampling, biological measulescribe conditions in the stream over
long periods of time. Indices and patterns haenleveloped to compare stream water
quality.

In this assessment we have taken common indicatavater quality from the literature
and personal observations to give a general assessihstream condition in this
watershed. This analysis is intended to presentgader with some scientific basis for
the water quality generalizations used throughleigtlan. It is not intended to present
definitive characterizations of the streams. Detbanalysis and study is needed to
guantify this condition.

3.6 Indices of Water Quality

The animals living in a stream provide the bestcatbrs of that stream’s overall health
and ecological condition. Human activities thaeat watershed and interfere with the
natural processes of a stream have immediate assvieing-lasting effects on the
animals that live in the stream. Both fishes aneitebrates represent an enormous
diversity of body shapes, survival strategies, at@ptations. Many fish and invertebrate
species require clear, cool water, adequate oxygiahle flows, and a steady source of
food in order to complete their life cycles. Othare well adapted to disturbed conditions
and tend to flourish in streams impacted by sitt pallutants.

Multiple indices of water quality are used for te@sasons. A single index does not
capture the diversity of biology in a stream reaBlach index is explained and should be
taken in accordance with all others to understaatémquality in this watershed.

Benthic Macroinvertebrate

VDEQ conducted a benthic macroinvertebrate sumdgie Spring and Fall of 2007 on
streams within the Blackwater Creek watershed. rékelting Virginia Stream

Condition Index (SCI) scores exhibit high seasmaaiability, with Spring scores being
lowest. Stormwater inflows from urban areas mayltan washout of available snag
habitat, especially during the high flow spring rtfan An increase in available habitat is
exhibited in the Fall when more leaves are in stread flows are more stable. High
rates of sediment deposition were observed at@tiitoring sites and affect available
habitat.
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The graph below shows the SCI scores from eaclvisited. A SCI score below 60
determines whether a stream can be consideredneapdiuiring the biennial water quality
assessment conducted by DEQ. The data collect2@0iri will be included in the 2010
water quality assessment.
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Blackwater upstream of lvy Rivermont
confluence Creek confluence

Figure 3.9.  Virginia Stream Condition Index bylLocation
(Benthic Macroinvertebrate)

Site-Specific Biologist Notes

Blackwater Creek

0 Upstream of vy Creek confluence
Bedrock and hardpan clay make for less than ddsitebitat
Nice riparian zone

o Rivermont Bridge
Seems to recover somewhat downstream by the Riverbmnimlge
Riparian zone is excellent for an urban area uastref this site
due to the Blackwater Creek natural area
Habitat here was sparse and consisted of snagseaedal stable
rootwads
This site was just upstream of the CSO point utiieeRivermont
bridge

Ivy Creek
0 @ Rte. 622 Hooper Rd.
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Heavy sediment deposition
Riffles were marginal and were supplemented by snag
Recent residential development in the area isedyli&ource of
sediment

0 Peaks View Park
Surprising diversity considering the stream israpped in this
area and sediment deposition was high. Habitatistad of snags
and rootwads.
Upstream landuse is forest and pasture, becomes nesidential
downstream

o Upstream of Blackwater Creek confluence
Riffles sampled
Trash and debris abundant in this reach
Houses along this stretch of stream contributingdamounts of
trash and debris. Likely upstream contributionsvas.

Future Monitoring

Future monitoring may occur twice every 3 yearsasill enable four sampling events
to be included in each assessment period.

Fish

All indices are shown across a gradient of imparsisurface. This analysis is intended
to demonstrate the impacts of urbanization if teeigt. Other gradients are possible to
explore. The impervious gradient is the only onailable within our current data set and
with available resources.

Total number of fish species

This measurement decreases with increased ovegthdation of a stream channel. The
number of fish species is also affected by streamso consistency of stream size when
comparing streams is important with this measurémBeductions in total number of
fish species reflect degradation from many souofdsiman influence (i.e.
sedimentation, urbanization, toxics) so this shaddised only as a general measure. In
Virginia it is typical to find 2-10 species in srhateeks, 15-30 species in middles-sized
streams and 20-40 species in rivers (Jenkins amghBad 1993). In Lynchburg it
appears stream size has a greater influence ogetlespnumber than impervious surface.
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Total Fish Species
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Figure 3.10. Total Fish Species.

Total Fish Number

This measure reflects a deviation from ideal or benof individuals in sample. This
measure is expressed as catch per unit efforerdiharea, distance, or time sampled. In
our sampling procedure it was over a consistenog@af time. It may also be expressed
as the deviation from an ideal community as meastimeughout the region. Generally
sites with lower integrity support fewer individgalAbundance is not always the best
measure of pollution impact and deviation from Idqgavides a better measure. Here we
show changes in fish number caught with changespervious surface. This measure
does not show any predictive power and is geneuaibhanging over the gradient of
impervious surface. Often it is the types of fshsent instead of overall numbers that
show impact.
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Figure 3.11. Total Fish Number
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Percent Percids in Sample

Total number of darter (Percid) species or relgpgecent of darter species in the total
catch in a stream. This measure decreases witBasiog sedimentation and decreased
oxygen supply. The many darter species found iracea are benthic insectivores living
in riffles and feeding primarily on mayflies, stdies and caddisflies found in these riffle
communities. As sedimentation degrades riffle tadpdarter species begin to disappear.
This measure may be used as an indicator of baiimsatation and toxic substances.
This measure is a relatively good indicator of pixdin with the exception of the highest
impervious site below Hollins Mill dam. We belietras site is influenced more by
adequate riparian buffer than the amount of impersvisurface surrounding the site. This
site also benefits from two impoundments and vigtle Idisturbance near this site.
Nevertheless, it shows a higher level of water i(pad the downtown reaches of the

city.
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Figure 3.12. Percent Percids.
Percent Cyprinids
These species are relatively short-lived specidsahie to respond rapidly to environmental

change. This group represents the majority oefish samples and can fill niches vacated by
other species. We see increases in Cyprinidsingtteases in disturbance.
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Figure 3.13. Percent Cyprinids.
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Percent Ictalurids

These are long lived species and able to integr@ages from the environment into
impacts. These fishes show the best indicatoesgfonmental change and impact in
this watershed.

Percent Catfish
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Figure 3.14. Percent Ictalurds.
Percent Sunfish

Sunfish are considered water column insectivoresighanalysis. This number generally
decreases with the loss of riparian vegetations mmber will increase with
channelization and conversion of riffle habitatlasse fish are able to feed directly from
the water column. Sunfish species good represeesanf water column insectivores and
are analyzed here. This analysis reflects chazatedn more than impervious surface.
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Figure 3.15. Percent Sunfish.
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FBI Index

The Family Biotic Index is an index developed oa sensitivities of specific
macroinvertebrates. Species or families of mavertebrates are assigned a value from
0 (extremely sensitive) to 10 (very tolerant) ojamic pollution. The biotic index is
calculated by multiplying the tolerance value facke species by the number of
individuals summing these products then dividinghmytotal number of individuals. A
value is calculated determining the water qualftthe sampled stream (Hilsenhoff
1988). Water quality values based on FBI appelamvbe

Table 3.37 — FBI / Water Quality Table

Family Biotic Index Water Quality Degree of Orgamollution

0.00-3.75 Excellent Organic Pollution Unlikely

3.76-4.25 Very Good Possible Slight Organic
Pollution

4.26-5.00 Good Some Organic Pollution
Probable

5.01-5.75 Fair Fairly Substantial Pollution
Likely

5.76-6.5 Fairly Poor Substantial Pollution Likely

6.51-7.25 Poor Very Substantial Pollutior
Likely

7.26-10 Very Poor Severe Organic Pollution

FBI

FBI Index
[}
. .
\

T T T T
0 5 10 15 20 25
Impervious Cover

Figure 3.16. FBI.
Species Richness

Species Richness is the total number of taxa tirignanalysis families found in the
sample. Greater diversity is indicative of imprdweater quality as loss of representative
families through organic pollution reduces speaigsbers. It can be expected that non-
impacted streams to contain > 26 families, slightipacted 19-26, moderately impacted
11-18 and severely impacted less than 11 (Plafkial €1989). Species Richness and
indicated water quality appear in Table 2.
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Indicated water quality based upon Species Richness

Table 3.38. Species Richness / Water Quality Table

Species Richness Water Quality

>26 Excellent — Non Impacted
19-26 Good - Slight Impact
11-18 Fair — Moderate Impacts
0-10 Poor — Severe Impact

Species Richness

T T T T
0 5 10 15 20 25

Impervious Cover

Figure 3.17. Species Richness.

EPT Index (Based on the Numbers of EPT Speciesnplss)

EPT describes the number of Families of Ephemeragteayflies), Plecoptera
(stoneflies) and Trichoptera (Caddisflies) founéisample. Each is an indicator of
pollution and generally accepted as clean-waterispns (Lenat 1988). Expected
ranges are >10 excellent water quality, 6-10 dygimpacted, 2-5 moderately impacted
and 0-1 severely impacted. Water quality valuesebtan EPT values appear in Table 3.

Indicated water quality based upon EPT.

Table 3.39. EPT / Water Quality Table

EPT Water Quality

>10 Excellent — Non Impacted
6-9 Good — Slight Impact

2-5 Fair — Moderate Impacts
0-1 Poor — Severe Impact
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EPT Index
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Figure 3.18. EPT.

Percent Model Affinity (PMA) (Adherence to theaatimodel of un-impacted
abundance)

PMA is a measure of similarity to a non-impactedawget stream community based on
percent abundance in 7 major groups (Novak and B88&). An ideal community
based on Washington (1984) with a community basedl086 Ephemeroptera, 5%
Plecoptera, 10% Trichoptera, 10% Coleoptera, 20%o6bmidae, 5% Oligochaeta and
10% other. Levels of impact are descried as >@dimpacted, 50-64 slightly impacted,
35-49 moderate impact and <35 severely impactedtek\juality based on PMA appears
in Table 4.

Table 3.40. PMA / Water Quality Table.

Model Affinity Water Quality

>64 Excellent — Non Impacted
50-64 Good — Slight Impact
35-49 Fair — Moderate Impacts
<35 Poor — Severe Impact

Percent Model Affinity

80

70 1

60 1

40

30 1

20

0 5 10 15 20 25
Impervious

Figure 3.19. PMA.
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3.7 Pollutants and Sources

Pollution is defined as any substance introducsaltime environment that adversely
affects the health of humans, animals, or ecosysté&imere are two primary categories of
pollution; point source pollution and non-point smipollution. Point source pollution
originates from a stationary location in which ptdints are discharged with a single
identifiable source. Less easily identified are diffuse non-point sources. Common
non-point sources are agriculture, forestry, urlganstruction, channels, land disposal,
parking lots, and city streets (USEPA Terms). ‘Bhasllutants are carried into the
ecosystems by storm water.

3.7.1 Point Source Pollution
Blackwater Creek Watershed Discharge Permits

In accordance with the Clean Water Act, the Nati®wlutant Discharge Elimination
System (NPDES) permit program regulates point sopatlution (pollutants discharged
directly into surface waters) for industrial, mupal, and other facilities. The NPDES
permit program is authorized under the State Wagertrol Law and is administered by
the Virginia Department of Environmental Quality§Q). The policies and procedures
for administering these permits are defined byMhginia Pollutant Discharge
Elimination System Permit Regulation (9 VAC 25-31).

Blackwater Creek watershed permits:

Boxley Block LLC (Lynchburg Plant)

Permit Type: Industrial Stormwater Permit

Receiving Stream: Ivy Creek

Permit Effective: 7/1/2004

Permit Expires: 6/30/09

Discharge Limits: pH: 6.0 - 9.0, TSS: 100 mg/L, dldton: 1 mg/L, No DMR received
Renewal Schedule: Permit good for 5 years - tgdsiresponsible for reissuance

Lynchburg Ready Mix (Halsey Road)

Permit Type: Ready Mix Concrete Permit

Receiving Stream: Blackwater Creek

Permit Effective: 10/16/2003

Permit Expires: 9/30/08

Discharge Limits: No limitations. Annual monitog required.

Renewal Schedule: Permit good for 5 years - fgaiéisponsible for submitting a new
registration statement 180 days prior to expiratiate.
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Combined Sewer System (CSS) / Combined Sewer @wve({LSO)

Lynchburg STP (Lynchburg Combined Sewer Overflownktiation Program)

During the period of this permit, the City of Lyrimirg is authorized to discharge from
specified combined sewer overflow (CSO) outfallfiese discharges are consistent with
the Clean Water Act Section 301(b)(1)(C). The @ity .ynchburg must not discharge in
excess of any limitation necessary to meet watalitgustandards established pursuant to
State Law. The outfalls are limited and reguldigdhine minimum controls (Virginia
DEQ Letter to Gray). These agreed upon contrasifpdetail in the following areas:

Operation and Maintenance

Use Collection System for Storage
Pretreatment Program

Maximize Flow to Wastewater Treatment Plant
Eliminate Dry Weather Overflows

Control Solids and Floatable Materials in CSOs
Pollution Prevention

Public Notification

Monitoring

©CoNorwNE

Combined sewer systems (CSS) carry both sanitasyeveand stormwater. During a
storm event in CSS, stormwater flows into the saipes as untreated sanitary waste.
The City of Lynchburg combined sewage system wagyded to collect and carry these
combined flows to treatment facilities. Initiallyhis technology was considered state-of-
the art, but has since become a problem. As thego#w, the system could not carry the
volume of waste. To resolve this problem, Lynclgoasstalled Combined Sewer
Overflow (CSO) discharge points in burdened podiohthe system.

Lynchburg’s combined sewer overflows (CSOs) ariggaificant source of bacterial
contamination (City of Lynchburg Comprehensive Pla). During large storm
events, the CSOs spill excess flow from the limés streams, contaminating the creeks,
streams, and the James River with fecal coliforetdy&a. Although the City of
Lynchburg is in the process of eliminating CSOs thuscheduling and available funds,
it is estimated that the older parts of the citll aontinue to receive CSO through year
2030, and possibly beyond.

The U.S. Environmental Protection Agency (EPA) cdais the elimination of CSOs a
high priority. The City of Lynchburg has been femg capital spending on the federally
mandated program to eliminate combined sewer axesf(CSOs). A Special Consent
Court Order provides implementation guidelinesdiiminating CSOs. This EPA
program is administered by the Virginia Departm&@uality (City of Lynchburg
Comprehensive Plan 15.4).
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Map 3.11. Map of Remaining CSO PointsWithin the @y of Lynchburg

3.7.2 Non-Point Source Pollution

The less easily identified non-point sources palutn the Blackwater Creek watershed
originate from many sources, including agricultdogestry, urban land use, construction,
channels, land disposal, parking lots, and cityets. These pollutants fall into three
categories affecting this watershed: (1) Bacté#ipSediment, and (3) Nutrients.

Bacteria

The water quality of Blackwater and Ivy Creeks atel state and federal water quality
standards for bacteria (Virginia DEQ TMDL). FeCalliforms ancE. coli have been
detected at numerous locations in Blackwater Cegekstreams feeding it in recent
years. There are many sources of bacteria inajdiastock, wildlife, and residential
sources such as septic, and pets.
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Table 3.41 — DEQ Ecoli Sampling Results

Exceedances of

%

DEQ Station Station # of Minimum | Maximum i N
) Water Quality | Violation
ID Location Samples Value Value

Standard Rate

2-BKW000.40 | Blackwater Creek @ 11 20 650 3 27%
Rivermont Avenue

2-BKW007.19 | Blackwater Creek @ 11 6 1660 4 36%

Lakeside Drive
2-BUN001.64 | Burton Creek @ Fort 11 48 20000 5 45%
Avenue

2-DMGO000.58 | Dreaming Creek @ 11 36 1120 2 18%
Graves Mill Road
Ivy Creek @ Bus

2-IVA000.22 K 11 34 1050 3 27%

2-IVA006.38 Ivy Creek @ 12 25 300 2 16%
Wiggington Road

2vp012.13 | WY Creg'gz@ Route 12 25 480 3 25%

2-THK001.31 | romahawk Creek @ 11 24 850 3 27%

McConneville Road
2-xxA001.43 | Rock Castle Creek @ 12 25 2000 4 33%

Harvard Street

* Instantaneous Standard = 235 cfu/100 mL

The Department of Environmental Quality (DEQ) hked the following creek
portions of the Blackwater Creek Watershed on miggalirments Listing:
- Blackwater Creek (VAC-HO3R-01) 10.24 miles begimnat the confluence of
Tomahawk and Burton Creeks and continuing to timlgence with the James

River; impaired by fecal coliform.

lvy Creek (VAC-HO3R-03) 5.37 miles beginning at theuth of Cheese Creek;
impaired by fecal coliform bacteria.
Burton Creek (VAC-HO3R-05) 3.47 miles beginnindte headwaters and
continuing to the confluence of Tomahawk Creek;amgd byE. col..
Tomahawk Creek (VAC-HO3R-07) 5.9 miles beginninghat headwaters and
continuing to the Burton Creek confluence; impaipbgd. coli

A Total Maximum Daily Load (TMDL) analysis has bemtently completed, with the
recommended action plan scheduled for review byjilginia State Water Control
Board in March of 2008.

Sediment

Sediment consists of soil, particles, sand, andratiineral matter eroded from land and
carried in surface waters (USEPA Terms). Sedimehtition is now thought to be the
most significant pollutant impairing our use ofdhevaters in the United States (USEPA
1994). Studies show that sediment damages streasudting in loss of aquatic
macroinvertebrate and degradation of water qué@iyinnet al. 1992, Waters 1995,
Henleyet al.2000). Sedimentation was once thought to conra fagricultural areas,
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but recent studies estimate that urbanization andtcuction may equal or exceed all
other contributors to the sediment problem (Farmkver al. 1979). Although disturbed
land area of agricultural sites is larger than tmresion, construction sites erode at a
much higher rate (Waters 1995).

Soils typical of this watershed are of a clay typih very small particle size. These
clay soils of the Virginia Piedmont are particwanlrmful to aquatic systems. Clay is
also more difficult to manage at construction sit€he small particle size suspends
longer and is transported further, damaging haotatacroinvertebrates and fish
(Waters 1995, Henlegt al. 2000).

Stated in a study by Thomas Shahady and Cheryl ISwaatmer of Lynchburg College,
construction sites significantly contribute to thatershed’s declining health of the
ecosystem. In particular, non-compliant sites bigtancrease sediment loading and
decrease water quality in adjacent streams. Asnggd pollution increases, there is a
distinct shift in macroinvertebrate populationsnfrgediment intolerant species to
tolerant species. As sediment pollution decrefséiser down the streams from the
construction site, the study noted a severe denliaél macroinvertebrate species. The
evidence collected in the study indicates that cmmpliant construction sites contribute
directly and indirectly to the declining water giyxabnd macroinvertebrate populations
of the watershed (Shahadyal 2002).

The severity of the sediment problem in Blackw&srek Watershed is illustrated by
College Lake, a small reservoir built in 1934. Twlege Lake drainage area comprises
more than a third of the Blackwater Creek watersh&y 2002, the lake was less than
half of its original size. It had lost approximigt&70,000 m3 in storage capacity (Perault
et al 2005). In summary, the sedimentation from treakeding development of the
watershed is destroying water quality and aquatitht.

In addition to construction site development cdmiting to the sediment problem, in-
stream erosion is a major contributor also. Urbaitmon brings additional stormwater
management issues and creates greater amountpa&in®@able surface with faster rates
of runoff. With the elimination of CSOs, large amm¢siof stormwater with high rate of
flow are being directed into watershed streamses€&Harge quantities of rapid flowing
water are eroding stream banks, with stream bae&srbing undercut and unstable, and
contributing to the sediment problem.

Nutrients

Control and management of nutrients is both chglfemand essential to the long term
health of the watershed. Under DCR’s NPS managepregram management targets,
goals and objectives are outlined for the watershidtese management objectives
should be adopted throughout the watershed. Axditly, innovated ideas of nutrient
trading and minimization must be examined througblip and private partnerships.
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3.8 Wet Lands

Wetlands provide numerous benefits to watersh&tiese benefits include fish and
wildlife habitats, natural water quality improventgrflood storage, and opportunities for
recreation and aesthetic appreciation (USEPA Wageré\cademy). Protecting wetlands
helps to protect the environmental quality of aexstied.

Wetlands compare to forests and coral reefs asuptive ecosystems. They support
numerous species from all major groups of organisynsroducing large quantities of
food that attract many species of animals. Mantfamds are ideal for development of
organisms that are at the base of food chain. bidahversity is dependent on the
physical and chemical features of the wetland, sisctlimate, nutrients, and hydrology.
And very important to this watershed, wetlands reennitrogen and phosphorus from
surface waters (USEPA Watershed Academy).

Accurate mapping of existing wetlands is not avdda DEQ staff find potential areas of
interest and wetlands through various web sitestddational Wetland Inventory, Natural
Heritage Resources (Managed Conservation LandsR)DGreatened and endangered
species (VA Fish and Wildlife, US Fish & Wildlifegpils maps (NRCS - USDA), and
even topographic maps. There are also checksHistioric Resources to see if impacts
may involve them. The only truly accurate methodétermine the coverage and
locations of existing wetlands and sensitive areassiting and walking the areas in
guestion.

DEQ staff visit specific sites if there has bedid)aphone call with questions or
complaints, (2) an application indicating that someis going to be disturbing an area,
or (3) an indication that there may be impacts édlands and/or streams. These
Blackwater Creek watershed areas have permitsplicapons, or have had a Virginia
Department of Environmental Quality (DEQ) site visithe recent few years:

1. Wards Crossing We¢DIld Navy shopping area): Located near the heashlwalf
Rock Castle Creek (Burton Creek). Site had 0.BsaBPf~O. Site had 2000 linear
feet (LF) of stream. Impacts include 0.5 acres PEX33 LF of stream.
Mitigation included 0.5 wetland acres bought thiotige Virginia Trust Fund and
1133 LF of stream bought at Wreck Island Mitigat®enk. Permit 04-2411

2. Wards Crossing West Connecti@iretween shopping area and Leesville Road):
Located near the headwaters of Rock Castle Cree#dB Creek). Site had
635.5 linear feet (LF) of stream. Impacts incl&®®.5 LF of stream. No
mitigation since each of the stream crossings toamsportation project are single
and complete projects, and none were over 300 Lfmpact. Permit WP3-07-
0258

3. Home Depofend of Old Graves Mill Road): Located on Tomaka&veek. Site
had 0.08 acres PFO, 0.9 PSS. Impacts include €8 &-0, 0.68 PSS, 73
temporary LF of stream. Mitigation included creatmf 1.02 acres PSS and .16
acres PFO, 1183 LF of stream preservation. PékRi4-04-1665
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4. Lakeside Centefold McConville farm and trailer park): Located wibutaries to
Tomahawk Creek. Site has about 2 acres PFO ara+-3Di@ar feet (LF) of
stream (do not have final maps with wetlands/streapacts on it). Unknown
what the impacts will be. No Permit issued at timee, no application at this
time.

5. McConville Shopgsouth of McConville farm): Located on tributaries
Tomahawk Creek. Have not received final maps amttount of wetlands and
amount of impacts. No Permit issued at this tinteapplication at this time.

6. McConville Roadredo old road to go around/through new shopsgated on
tributaries to Tomahawk Creek. Site had 1126 liieat (LF) of stream. Impacts
include 1126 LF of stream. No mitigation sinceleatthe stream crossings for a
transportation project are single and completegutsj and none were over 300
LF of impact. Permit WP3-07-1907.

3.9 Conservation Areas

The City of Lynchburg has defined resource consemareas based on natural
resources, floodplains, slopes, and soils. Thesgdations include lands with special
natural characteristics including stream valley¥)-$ear flood plains, connected
wetlands, and steep slopes (25% or greater). Dprednt is limited to trails or other
passive recreational facilities with limited enwiroental impact and public facilities that
must be located within stream valley such as sem&ns, water intakes and outfalls,
road crossings and public boat ramps. The gdalkeep these areas as natural as
possible, with efforts to maintain and preservetl@ natural absorption of urban runoff
and prevention of soil erosion (City of Lynchburgr@prehensive Plan 5.2-5.3).
Currently, the City of Lynchburg has 1,118.3 aaefined within the conservation
districts of the Blackwater Creek watershed.

The focus of conservation for Bedford County hasnbiie utilization of conservation
easements. A conservation easement is a voluagmegment between a landowner and
a conservation organization preserving the natessdurces of undeveloped land. The
landowners continue to own and use the land. Tdir@monservation easements,
agricultural and forested lands are protected fuobanization. Bedford County
currently has 683.99 acres defined within cons@matasements for the Blackwater
Creek watershed.
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Section 4: Blackwater Creek Watershed — Goals an@bjectives

The Blackwater Creek Watershed Planning Commitésedefined the following goals
and objectives. The applicability of these goald abjectives may vary depending on
the area of focus. Some areas of the watershestithneery rural, while others are
urbanizing, or highly impacted.

Goal 1: Vital Habitat Protection and Restoration:
Preserve, protect, and restore those habitatsamndahareas that are vital to the survival
and diversity of the living resources of Blackwat¥eek / lvy Creek watersheds.

1-A: Conserve, rehabilitate, and protect vegetated buffs, wetlands, and forests

1-B: Improve in-stream habitat and restore stream bank &bility.

Goal 2: Water Quality Protection and Restoration:
Achieve and maintain the water quality necessasufiport the aquatic living resources,
and to protect human health.

2-A: Review local codes and ordinances in each of thechdities. Strengthercurrent
regulations, develop additional regulations, andlee consistency across jurisdictional
boundaries.

2-B: Improve compliance with regulations Determine effective penalties for
violations.

2-C: Reduce pollutant loads in stormwater runoff. Strengthen the technical basis for
water quality regulations.

2-D: Increase development, maintenance, and use of b@sanagement practices

(BMPs). Develop and provide information concerning the&fveness of BMPs,
retrofits, softscape, and hardscape.
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Goal 3: Sound Land Use:
Develop, promote and achieve sound land use peadii@t protect and restore watershed
resources and water quality.

3-A: Improve analysis and reporting of the impacts of deelopment.

3-B: Minimize the impacts of future development on the eosystemto prevent further
degradation of water quality within the Blackwa@eek Watershed.

Goal 4: Stewardship and Community Engagement:

Promote individual stewardship and assist indivislugommunity-based organizations,
businesses, local governments and schools to @keeirtitiatives to achieve the goals
and commitments of the Blackwater Creek Watershad. P

4A: Promote the concept of landowner stewardshipEmphasize the need to adjust
human activities to preserve, promote, and impreateral resources.

4-B: Promote and facilitate community-based protection/estoration activities.

4-C: Promote an understanding of the value of our naturbsystems. Communicate
the potential effects of human activities on ndtayatems such as septic maintenance,
pet waste, fertilizer rates, rain gardens, recgglsolid waste management strategies on
natural systems.

4-D: Foster educational partnerships and programso increase respect for water,
land, and wildlife.
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Section 5: Watershed Improvement Plan

Through the analysis of current watershed conditionluding water quality, land use,
and projected development by subwatershed, cumanagement measures have been
analyzed to determine effectiveness. Critical areseding increased or additional
management measures have been identified. Recotech@ction opportunities have
been developed to protect and improve environmeotaditions within the Blackwater
Creek watershed.

For these identified areas of need, with the aasedistressors and action opportunities,
leadership requirements vary. Local governmentieas appointed as the governing
body over land use decisions and therefore, mageisidns that can directly affect the
water resources within the watershed. Other |esduigresources considered valuable
and vital in maximizing environmental change andenshed protection include citizens,
businesses, and educational entities. All must taknership and provide for the
changes needed to preserve the Blackwater Creeskad resources.

It should be noted that most watershed protecbofsthave associated costs. Table 5.1
summarizes costs and benefits of watershed protettbls for the developer, property
owner, and local government. This table indic#ites the community receives the
greatest benefits and covers the least cost assdaeigth watershed protection while
local governments carry the greatest resourceiaaddial burden. Although these tools
have potential to save money for the developerethee initial expenses for items such
as stormwater and sediment control features, atidliconsulting fees (CWP Article

30).

Watershed protection often requires local goverrirteesecure additional staff and
technical resources in order to guide, review, nownenforce, and manage these
watershed protection features. With this in mibds probable that the defined action
opportunities within this watershed plan will repeat a financial and resource burden for
the local governments.

In accordance with the Blackwater Creek watersloadsgand objectives stated in
Section 4 of this report, the following action opjpmities have been identified. These
recommendations are not all inclusive, as additianaon items will be identified with
continued changes in land use and with additicesgarch. The utilization of these
action items will vary within subwatersheds basedeed.

5.1 Preservation of Streams and Buffers.
Goal 1, Objective A
Conserve, rehabilitate, and protect vegetated buffs, wetlands, and forests.

Just as important as stream restoration is thepratson of streams that are in good

condition. To ensure the preservation of qualitgans, sensitive stream reaches must
first be inventoried and placed on a list to begeted. This list can be created using a
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Table 5.1. Balance Sheet for Watershed Prote(GoP Article 30)

(-) negative economic consequence

Watershed Protection Tools

Balance Sheet for Watershed Protection

Developer / Builder

Adjacent
Property Owner

(+) posdéaaomic or environmental impact

Community

Local Government

1. Watershed Planning and
Zoning

() cost of land
(-) location constraints

(+) property value

(+) business attraction
(+) protection from adverse
uses

(-) staff and budget
resources
(+) reduced “clean up”

2. Protect Sensitive Areas

(+) natural area premium
(-) permitting costs
(-) location constraints

(+) property value

(+) habitat
(+) fisheries

(-) staff resources
(+) reduced “clean up” cost
(+) lower cost of services

3. Establish Buffer Network

(+) buffer premium

() location constraints (+) wildlife (+) fewer drainage
(+) greenway complaints
(+) trails

(+) property value

(+) flooding risk

(-) staff resources

4. Cluster and Open Space
Development

(+) construction costs
(+) marketability
(+) no lost lots

(+) property value
(-) HOA fees

(+) recreation
(+) green space
(+) natural area preservatio

(-) staff resources
(+) lower cost of services

=

5. Narrow Streets and
Smaller Parking Lots

(+) reduced construction
cost

(+) property value
(-) parking

(+) better sense of place
(+) pedestrian friendly

(-) staff resources

6. Erosion and Sediment
Control

(-) higher cost
(+) savings in
cleaning/grading

(+) trees saved increase
value
(+) no off-site sediment

(+) water quality
(+) tree conservation

(-) staff resources
(+) reduced complaints
from down streamers

7. Stormwater Best
Management Practices

() higher costs
(+) pond/wetland premium

(-) maintenance
(+) waterfront effect (if
done right)

(+) protection of water

supply
(+) stream protection

(-) staff resources
(+) reduced water body
programs/problems

8. Treat Septic System
Effluent

(-) higher design and
engineering costs

(-) clean out costs

(+) protection of water
supply

(-) staff resources

9. Ongoing Watershed no impact (-) annual fee for utility (-) annual fee (-) staff resources
Management (+) continued healthy (+) involvement in
environment watershed services
ECONOMIC TREND MIXED POSITIVE POSITIVE NEGATIVE
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standard set of parameters (i.e., stream banKistatsegetation, etc.). Buffer ordinances
could then be developed for sensitive stream reache

Proposed buffer ordinances could utilize the UsiSi®nmental Protection Agency’s
Model Ordinance and should include (USEPA Aquatidf&s):
1. Local planning maps marked clearly with buffer bdanes,
2. Restrictions on vegetation and soil disturbances,
3. Information concerning characteristics of the strend buffer widths with
percent slopes,
4. And, information concerning allowable uses.

5.2 Integration of Blackwater/lvy Creek Tralil.
Goal 1, Objective A
Conserve, rehabilitate, and protect vegetated buffs, wetlands, and forests.

It is highly desirable throughout the Lynchburg @wtiford County communities to
continue the development of the trail system alihig primary waterway. Significant
long term benefits include recreation, preservadiod restoration. Projects along these
corridors and adjacent to these waterways shou&lakiated for:

Potential Community Awareness and Watershed Edugati

Preservation and Conservation,

Public access points,

Restoration and mitigation work and credits,

And, relationships to the City of Lynchburg Parksl &ecreation Department
grant writing and trail development work.

arwnE

Existing plans for trail and park development af @ity of Lynchburg Parks and
Recreation Department include:

Work in Progress:

1. A trail Extension to Linkhorne Middle School: Commtiag Blackwater Creek
Bikeway section of the James River Heritage fronPage Entrance, to
Linkhorne Middle School. Infrastructure assessmereiminary design, and
cost estimates have been completed. The projeetriglly funded. The Parks
and Recreation Department has again submitted &3BEA-LU grant
application for the upcoming grant cycle, and seagching other grant
opportunities.

2. A trail extension of the Creekside Trail from thia&kwater Creek Athletics Area
through Lynchburg College, and onto Sandusky PafRequest for Proposal
(RFP) is currently being drafted to include prehiany design, cost estimates, and
grant support documents. This phase of the prigdanded as part of the City’s
Capital Improvement Program.

3. The renovation of the Blackwater Creek Bikeway Bequpstream of Hollins
Mill Park, near Mile Marker 2.0): After completiaf an engineering study and
subsequent construction documents, a contractbeiprocess of completing
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bridge improvements. This project is funded a$ pkthe City’s Capital
Improvement Program.

4. The construction of the Ivy Creek Nature Centerew park located in the
Lynchpin Industrial Park: This park will featurestiing/education access to a five
acre pond, nature center, arboretum, and trails.slte will eventually connect to
the James River Heritage Trail system via the lvgeR Greenway connector
from nearby Peaks View Park. Future trail developinpéans recommend
extending the trail from the new park towards Poplarest and the D-Day
Memorial in later phases. The first phase of th@qat includes earthen dam
repairs, access road and trail construction, arkingparea and restroom
construction around the lake. The City of Lynchbisrgpplying for recreational
access funds from VDOT, developing local partngrshand seeking additional
grant funding opportunities.

Long range projects include:
1. Ivy Creek Greenway Development:
a. Peaks View Park to Ivy Creek Nature Center
b. Linkhorne Middle School to Peaks View Park
2. Update of James River Heritage Trail Master Plan

5.3 Stream Restoration.
Goal 1, Objective B
Improve in-stream habitat and restore stream bank &bility.

There are several areas with significantly impasteelams within the Blackwater Creek
watershed that need to be restored (i.e. Rock&@stdek along Wards Road). Specific
stream reaches that are good candidates for réstosdould be identified, with exact
location and lengths specified, and placed ontdoligriority. Restoration projects
should be well defined and include work in areastdam buffers, riparian plantings,
stabilization of stream banks, floodplains, andrbj@hy. An important component of
this project will be the continued monitoring otered stream water quality to
determine the effectiveness of techniques useeésitoration and for early detection of
any developing problems.

5.4 Adoption of New Regulations - City of Lynchburg.
Goal 2, Objective A
Review local codes and ordinances in each of thecHiities.

The James River Association conducted a two yeaysinalyzing the codes and
ordinances of 45 cities and counties throughougixia. The City of Lynchburg was
included. Data was developed and analyzed usimgsfalesigned by the Center of
Watershed Protection (CWP): (1) the Code and @rdia Worksheets and (2) the
Erosion Control, Stormwater and Other Resourceelsguwldendum A Worksheet. These
worksheets provided a systematic comparison of hignog development regulation to
that of the CWP model of development principlesAJR8).
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Using this information, the James River Associatieneloped a score for the City of
Lynchburg. This score was calculated by dividiagned points by total available points,
and multiplying each by 100 to reach a percentescdihis score provides an indication
of the locality’s ability to support environmentialiensitive development. Scoring below
60% indicate that the development codes are nat@maentally sound and that reform
is needed to protect the environment (JRA 9-10).

The City of Lynchburg’s score is 38%. The cityidahto the JRA “Urban Impacted”
category, with slow population growth, but withrsifgcant amounts of existing and new
development. Of similar 14 localities in this gaigy, the City of Lynchburg ranks
second to the lowest (Figure 5.1). The study sstggautting emphasis on the goals of
reducing pollutant sources, restoring degradedustse and protecting streams from
further degradation (JRA 12).

Figure 5.1. James River Association’s Ranking of tdan Impacted Localities of the
James River Watershed Based on Code and Ordinancedksheet (COW) Final
Scores (JRA 12).

Suggested city code changes to improve JRA watetghretection from current score
of 38 to an environmental protection score of 85gher.

The following list is reflective of potential adjmsents necessary to raise the overall JRA

score. By making these changes, Lynchburg Cityimiprove watershed protection
measures and move toward equality with similar rmipaiities in the region. These
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proposed changes will allow and encourage low irngagelopment, better site design,
cluster development, and reduction of imperviou$ase in new development.

Residential Streets and Parking Lots

1.

NookwnN

Reduce minimum street width to 18-22 feet for loamsity residential (currently
25 ft.).

Reduce minimum radius of cul-de-sacs to less ttaafe& (currently 50 ft.).
Allow for landscaped islands in the center of cedsihcs.

Eliminate curb and gutter requirements for residé¢street sections.

Set parking requirements as maximum or medianerdtfan minimum.
Promote shared parking arrangements.

Provide incentives for developers to provide pagkithin garages rather than
surface parking lots.

Lot Development

PowpbPE

5.

Reduce minimum sidewalk width to 4 feet (currertl.).

Reduce minimum driveway width to 9 feet (curreritByft.).

Define a minimum percentage of open space to beagahin a natural condition.
Define allowable and unallowable uses for open spacesidential
developments.

Allow for temporary ponding of stormwater on yaaisooftops.

Conservation of Natural Areas

1.

Develop a stream buffer ordinance, with minimun75ffeet. Include wetlands,
steep slopes, and 100-year flood plains. Spetilgast part of the stream buffer
to be maintained with native vegetation. Defirlevaable uses of buffer.

Craft an ordinance that requires or encouragepriervation of natural
vegetation at residential development sites.

If forests or specimen trees are present, reqoimeesof the stand to be preserved.
Develop incentives to developers or landownersteserve non-regulated land.
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Adoption of New Regulations - Bedford County.
Goal 2, Objective A
Review local codes and ordinances in each of thecHlities.

Bedford County was also included in the James Rh\asiociation’s study. Data was
developed and analyzed using forms designed b &meer of Watershed Protection
(CWP): (1) the Code and Ordinance Worksheets 2nth¢ Erosion Control,
Stormwater and Other Resource Issues Addendum A3Neet. These forms provided
a systematic comparison of Bedford County develogmdes to that of the CWP model
of development principles (JRA 7-8).

Using this information, the James River Associatieneloped a score for Bedford
County. This score was calculated by dividing edrpoints by total available points,
and multiplying each by 100 to reach a percentescdihis score provides an indication
of the locality’s ability to support environmentaBiensitive development. Scoring below
60% indicate that the development codes are nat@mientally sound and that reform
is needed to protect the environment (JRA 9-10).

Bedford County’s score is 24%. Bedford Countylaepd in the “Urbanizing” category.
This category includes those localities with a nratielevel of existing development,
and a high level of development pressure. Bed@wdnty ranks third to the lowest
(Figure 5.2) of the 14 localities falling into theategory. The James River Association
suggests developing goals targeting areas of grgmtitecting and conserving natural
resources, land uses that protect water qualitypaeekenting further degradation during
future development (JRA 14).

Suggested county code changes to improve JRA whestprotection from current
score of 24 to an environmental protection score8& or higher.

The following list is reflective of potential adjmsents necessary to raise the overall JRA
score. By making these changes, Bedford Countyimdrove watershed protection
measures and move toward equality with similar rmipaiities in the region. These
proposed changes will allow and encourage low irngacgelopment, better site design,
cluster development, and reduction of imperviou$ase in new development.

Residential Streets and Parking Lots
1. Develop street standards promoting efficient sti@giuts, reducing street length.
2. Establish design criteria for swales to improversiwater quality (i.e., dry
swales, biofilters, or grass swales).
3. Set parking requirements for professional officédigs and shopping centers.
4. Provide incentives for developers to provide paghkinthin garages rather than
surface parking lots.
5. Reduce minimum stall length for a standard parkipgce to 18 feet or less
(currently 20 ft.).
Provide 30% parking spaces in large commercialftatsompact cars.
Set minimum % of parking lots to be landscaped.

N
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Figure 5.2. James River Association’s Ranking of tdanizing Localities of the
James River Watershed Based on Code and Ordinancedksheet (COW) Final
Scores (JRA 14).

Lot Development

1.

abkrown

6.

Reduce minimum requirement for setbacks on 2 asidential lots to 20 feet for
front and 6 feet for side (currently 30 ft. andfi.despectively).

Reduce minimum driveway width to 9 feet.

Allow pervious materials to be used for single figrhiome driveways.

Define a minimum percentage of open space to beagehin a natural condition.
Define allowable and unallowable uses for open spacesidential
developments.

Allow for temporary ponding of stormwater on yaaitsooftops.

Conservation of Natural Areas

1.

Develop a stream buffer ordinance, with minimun75ffeet. Include wetlands,
steep slopes, and 100-year flood plains. Spetilgast part of the stream buffer
to be maintained with native vegetation. Defirlevaable uses of buffer.

Craft an ordinance that requires or encouragepriervation of natural
vegetation at residential development sites.

If forests or specimen trees are present, reqoimeesof the stand to be preserved.
Develop incentives for developers and landownerotserve non-regulated land
(open space design, density bonuses, stormwatditcoe lower property tax
rates).
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5.6 Adoption of New Regulations - Campbell County.
Goal 2, Objective A
Review local codes and ordinances in each of thexchlities.

Campbell County was also included in the JamesrRigsociation’s study. Data was
developed and analyzed using forms designed b ¢meer of Watershed Protection
(CWP): (1) the Code and Ordinance Worksheets 2nthé Erosion Control,
Stormwater and Other Resource Issues Addendum A3$Neet. These forms provided
a systematic comparison of Bedford County developmades to that of the CWP model
of development principles (JRA 7-8).

Using this information, the James River Associatieneloped a score for Campbell
County. This score was calculated by dividing edrpoints by total available points,
and multiplying each by 100 to reach a percentescdihis score provides an indication
of the locality’s ability to support environmentiaiensitive development. Scoring below
60% indicate that the development codes are nat@maentally sound and that reform
is needed to protect the environment (JRA 9-10).

Campbell County’s score is 19%. Campbell Counllg fato the same Urbanizing
category as Bedford, and is ranked second to thedb(Figure 5.2). Like Bedford
County, suggested emphasis for goals includesudbrédrgeting appropriate areas for
growth, protecting and conserving natural resouargkland uses that protect water
guality and preventing degradation in future depeient (JRA 14).

Suggested county code changes to improve JRA whtstprotection from current
score of 19 to an environmental protection score8& or higher.

The following list is reflective of potential adjmsents necessary to raise the overall JRA
score. By making these changes, Campbell Courtymprove watershed protection
measures and move toward equality with similar rmipaiities in the region. These
proposed changes will allow and encourage low imgagelopment, better site design,
cluster development, and reduction of imperviousase in new development.

Residential Streets and Parking Lots
1. Develop street standards promoting efficient sti@giuts, reducing street length.
2. Establish design criteria for swales to improversteater quality (i.e., dry
swales, biofilters, or grass swales).
3. Adjust parking requirements for shopping centers.
4. Provide incentives for developers to provide pagkiithin garages rather than
surface parking lots.
Provide 30% parking spaces in large commercialftatsompact cars.
Set minimum % of parking lots to be landscaped.

oo
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Lot Development
1. Reduce minimum requirement for setbacks on ¥ asidential lots to 20 feet for
front, 25 feet for rear, and 8 feet for side .
Set minimum frontage distance for a %z acre residelot to 80 feet.
Set minimum sidewalk width to 4 feet or less.
Set minimum driveway width to 9 feet for one lah8,feet for 2 lanes.
Allow pervious materials to be used for single figrhiome driveways.
Define a minimum percentage of open space to begeghin a natural condition.
Define allowable and unallowable uses for open spacesidential
developments.
8. Allow for temporary ponding of stormwater on yaasooftops.

NookwnN

Conservation of Natural Areas

1. Develop a stream buffer ordinance, with minimun75ffeet. Include wetlands,
steep slopes, and 100-year flood plains. Spetigast part of the stream buffer
to be maintained with native vegetation. Definevahble uses of buffer.

2. Craft an ordinance that requires or encourageprémervation of natural
vegetation at residential development sites.

3. If forests or specimen trees are present, reqairteesof the stand to be preserved.

4. Develop incentives to developers or landownersteserve non-regulated land.

5. Develop incentives for developers and landowneroteserve non-regulated land
(open space design, density bonuses, stormwatditoe lower property tax
rates).

5.7 Additional Action Opportunities — Cross Jurisdictional Boundaries.
Goal 2, Objective A
Review local codes and ordinances in eachtbé localities.

Land use planning throughout the watershed by Igoaérnments seeks best use for
these lands using zoning classifications identiifrethe separate comprehensive plans.
Because development of private land is occurring vepidly, concern for protection of
environmentally sensitive areas is increasing tghowt the watershed. In this
watershed, three local jurisdictions have purvierwwravatershed development. A
comprehensive conservation framework involving mplete suite of protection tools
would enhance future land use and foster an atneosgetween the development and
environmental communities. This framework adopgdally among the three
jurisdictions would bring a more holistic managetregpproach into the watershed.

The Conservation Framework

A conservation framework integrates ecosystem tionddsthe existing regulations
allowing better informed land use decisions. Tbhalgs to balance conservation
planning with land development planning, while pading stream buffers, forests,
meadows, and other parcels with unique environnhgatae or characteristics. Planning
for conservation may include special programs fs;Hbut not limited to, open space
development, stormwater management (SWM) credi®grlay conservation zoning,
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incentive programs for buffer protection, agricudtitand forestal district (AFD)
designationsgonservation easements, and transfer of developrgins (TDR).

Proposed conservation tools for the Blackwater Kvestershed, to promote and
encourage land conservation:

Overlay Conservation Zoning District

Overlay zoning is a regulatory tool that creatspecial zoning district placed over
existing zoning. Overly zoning imposes additioregulations to protect specific
resources or to guide development. It can inchlter part of the underlying zones.
Overlay districts can be used to manage envirorshessources with special provisions
for density standards, lot sizes, impervious serfanitations, vegetation requirements,
and others.

Agricultural and Forestal District (AFD) Designatio

These districts are designed to conserve and prageicultural and forestall lands.
Bedford County has included this objective in trelf®rd County 2025
Comprehensive Plan.

Conservation Easements

Virginia Outdoors Foundation (VOF) holds easementkin the Blackwater Creek
watershed. Although some easements for the castsamof land exist, they protect
a limited amount of land at this point. It is inmant to continue to build on land
contained within this protection.

Purchase of Development Rights (PDR)

A PDR transaction is a voluntary agreement wheedadhdowner sells his
development rights to a governmental agency ond aist. The agency or trust pays
the landowner the difference between the agricaltwalue of the land and the land’s
potential development value. The sale resultsdarservation easement, which
restricts the use of land to agricultural use, oggarce or wildlife habitat. The
landowner retains private ownership of the land.

To date, there are no PDRs in the Blackwater Cvestkrshed; however, Bedford
Citizens for Land Conservation (BCLP) has been wagykvith the Bedford County
planning department in hopes of establishing a PRRgram.

Impervious Surface Caps
Establish target maximums for impervious cover wittoning for each subwatershed,
preserving pervious surface to a reasonable degree.
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Erosion & Sediment Control

Enforceable Construction Site Phasing

Phasing must be carefully planned in the earlygitesiages of the development
process, determining allowable construction elesérdt can be performed
simultaneously and eliminating mass grading. Natigatures or boundaries should
be considered. Movement of soil should be balamagédn each phase in order for
cut soil to match fill needs. In using phasedstarction plans, portions of the site
that will be developed in the future will remaindisturbed, resulting in a reduction
of soil loss and sedimentation.

Each jurisdiction will decide an approach for enaging phased construction:
voluntary measures, enforceable approaches (ireoptne erosion and sediment
control plan or a clearing ordinance), or incerdiiee. faster review times, more
flexible permit conditions, reduced or waived pdrfaes, bonds).

Silt Fences

Silt fences should be the last line of defensdt f&icing was originally developed
for soils in the Midwest with a high silt and loarontent. The Blackwater Creek
watershed currently relies heavily on silt fenciagcontrol of sediment during
construction. Plans are often approved with silicing as the only barrier between
disturbed soil and Blackwater Creek watershed messu Clay is not effectively
retained by silt fence. While somewhat effectsi#,fence should be used in
conjunction with other measures.

Sediment Stabilization: polymers, seeding, matihantings

Efforts must be improved to manage clay sedimémtaughout the watershed.
Suggestions for additional sediment managemenidecthe use of polymers and
improved combinations of seeding, matting, and fogs.

Chemical polymers are long chained molecules thate used to bind soil particles
togetherCurrent research suggests that the addition ohpely to exposed sediment
coagulates the fine clay into particulates thatlwarffectively strained by silt
fencing and sedimentation basins. The additigmobfmers is recommended to
better manage sedimentation. The effectivenesarafus combinations of seeding,
matting, and plantings can also be evaluated, tergiéne the best methods of
stabilization in the watershed.

Infiltration

This is the most desirable method of stormwateragament for all types of
development. It closely mimics the original hyargy of an undeveloped site. It is
necessary for groundwater recharge and storadpeiwatershed. It helps maintain
flow during periods of low precipitation and minimes flooding impacts for heavy
downpours. Itis recommended that focus be placeaidding mechanisms to aid in
the infiltration process during construction.
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Slope Drains, Inlet, Outlet Protection, Check Dams

These measures must be encouraged on all develtpmeolving sloped

conditions. Because the Blackwater Creek watersbadists of slopes and hills,
these measures are an essential portion of anyogenent plan. Slope drains should
not be added after the fact due to poor drainagesite.

Detention

Currently, small detention ponds are commonly usEuis is primarily for the

control of water quantity and provides very litthater quality benefits. To derive
water quality benefits from these detention faeit wetland plants could be added
and ponds could be constructed long and thin aséries. Research suggests as
much as 24 hours detention is necessary to rem@#edd the nutrients in stormwater
(extended detention).

Low Impact Design Manual

Design strategies incorporating both low impact preservation must be available to
engineers creating site design. This manual cofiét approved design criteria for use
in the watershed. Its use would be similar to tfdhe current Virginia Stormwater
Management Handbook, offering site engineeringadite choices for designs that work
with the natural landscape and ways to minimizeaictpo sensitive environmental areas.
It is anticipated that such a handbook would bemonentary to other existing
handbooks and tools available.

The report, Low-Impact Development (LID) LiterattlReview and Fact Sheets, which
was developed by EPA in cooperation with the LIDhtee, can be used for guidelines
and information in the development of this manuBhis report and additional related
information is available atwww.epa.gov/nps/lid/

Education

In continued partnership with the Department of €awmation and Recreation (DCR) and
Soil and Water Conservation Districts, an educatignogram for the local government
decision-makers concerning the causes and efféctsnepoint source pollution can be
developed. These additional education program$eateveloped to compliment
existing educational programs and can be structsiradarly to the DCR Non-point
Education for Municipal Officials (NEMO). NEMO wamiginally created at the
University of Connecticut in the early 1990s, toyade information and assistance to
local land use governing bodies; illustrating haatumal resources can be protected while
growth and development occur (Virginia DEQ Virgit@aastal Program).
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5.8 Erosion and Sedimentation Control (ESC) Ordinancesand Fine Structure
Overhaul.
Goal 2, Objective B
Improve compliance with regulations.

This study is designed to determine the effectigert# existing Erosion and Sediment
Control Ordinances, and to develop proposed adprsisrif deemed necessary. A
committee of representatives from the administratibeach jurisdiction, other interested
stakeholders, and an assigned project managerdubside of the administration of each
jurisdiction should address the following topics:

1. A detailed, technical review of existing Sedimemd &ontrol Ordinances.

2. A detailed collection and review of data pertainiodgevels of compliance,
notifications of violations, and methods of enfonzmt.
An assessment of ESC practices after storm events.
Severity of fine structure overhaul.
Enforcement.
Certification of contractors.
Review for effectiveness of plans.

Nookow

5.9 Retention/Detention Basin Evaluation and Reconditio.
Goal 2, Objective C
Reduce pollutant loads in stormwater runoff.

Stormwater management throughout Blackwater Crepkadominately achieved
through detention basins. These detention basieraated on site to slow water
flowing from impervious surfaces, resulting in tiedease of stormwater into stream
channels at a predetermined rate. This is requir@devent stormwater flowing directly
into streams and overwhelming them during rain &szeifhe use of retention basins is
less common in this watershed. Retention methibols atormwater to be filtered back
into the ground on-site, rather than contributinghte downstream impacts.

Retention and detention basins require regulathgdaled maintenance throughout their
lifetime. With sedimentation, plant growth and ugey become less efficient. And, in
some instances, basins were not installed becémsevgater law did not require this
practice. Because these are the primary best rearey practices used in the
watershed, effectiveness must be determined.

This project should include the following researahalysis, and development:

1. Evaluate existing retention/detention basins thhowg the watershed for
performance. Survey size, condition, type, agd,egineering specs such as
vegetation, buffer and maintenance logs for akkndgbn/retention basins
throughout watershed.

2. Determine acreage of impervious surface serviceeda basin.
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3. Determine quality and functionality of basins. iBatcomparing the number of

constructed detention basins to the number of oactsd retention basins should

be calculated.

Develop schedule for evaluating quality performafoceall stormwater facilities.

Develop grading matrix for evaluation.

Develop recommendations for further improvementsxiéting construction

throughout the watershed.

7. Develop recommendations for use of retention/deieridasins in future
development.

o gk

5.10 Model Watershed Hydrology (Engineering Concepts, In.).
Goal 2, Objective C
Reduce pollutant loads in stormwater runoff.

Model Applicability

A cursory review of the sediment, nitrogen, andggtmrus modules of the HSPF
modeling platform was performed to verify availdgiend identify parameters necessary
to model the transport and fate of these pollutakitshree pollutants can be modeled
within the HSPF model by adding the appropriate @hedde. The sediment modeling
approach is based on the ARM and NPS models, aadparates aspects of the USLE.
The nitrogen and phosphorus models basically simtifee nitrogen and phosphorus
cycles. Preliminary lists of parameters associatigla the land segment portion of each
pollutant model are listed below:

Sediment: management practice factor, soil detanhewuations (scour and
gully erosion) coefficients and exponents, reductbsediment

storage due to compaction, land cover preventiogien,

atmospheric deposition (from human activity anddyin

Nitrogen: plant uptake, ammonium immobilizationsaxption and desorption,
nitrate immobilization, organic N ammonificatiorerdtrification,

nitrification.

Phosphorus: plant uptake, phosphate immobilizaadsprption and desorption,
organic phosphorus mineralization.

Model Development Scope

We propose to develop a watershed model for thekBlater Creek watershed using the
HSPF platform using the Lynchburg TMDL model as Itlasis for that model. It is our
opinion that the proposed model development andlhigeld be phased to best support
the watershed initiative and work within existingdget constraints. To that end, we
propose a two-phase approach to model developmenise.

Phase | of the modeling effort will include the ceptual model development,
reassessment of hydrology parameters and hydraalgyration and validation. We will
reduce the area being modeled from the largerraceteled in the TMDL project to
focus on the Blackwater Creek watershed, and valkwvith you to redefine
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subwatershed delineations to maximize the resolwfdhe model. With the model
boundaries and subwatersheds defined, we will exatme hydrology model
parameterization and the land uses representethake adjustments as necessary. A
properly calibrated hydrology model is essentidhi® success of any other pollutant
transport and fate modeling, given that hydrolagthe primary transfer mechanism.
With the model structure representing the Blackw@reek watershed established, we
will recalibrate the hydrology model and validate talibrated model. We will

seek additional observed stream flow data to augthencalibration process.

Phase Il of the modeling effort consists of theadlegment and use of a model to
simulate the transport and fate of sediment, nénp@nd phosphorus in the Blackwater
Creek watershed. Please note that this scope rcilydes actual modeling activities, and
does not include other necessary activities sudoasce assessment, that can be
performed by others in the project team. In devielpphe model, we must follow the
same three-step process that was followed in dpwrgjdhe hydrology model. This
includes the following:

* Model development — construction and parametgoiza
* Model calibration and validation, and
* Predictive use of the model.

A cursory review of the HSPF model inputs includethis document describes the
parameters that must be defined to model sedimérggen, and phosphorus. We will
work with Lynchburg College staff to derive appnmete values for these parameters
using physical data sources to the greatest eptessible. The other parameters will be
estimated using best professional judgment. Orlge@lired model structure is
assembled and running properly, we will calibratd @alidate the model to ensure that
the model represents actual conditions in the wheat as accurately as it can. These
activities require observed sediment (TSS), nitnpgad phosphorus data for Blackwater
Creek and as many tributaries as possible, whictviteely on Lynchburg College to
provide. With sufficient adjustment made to the eldd provide a satisfactory
calibration and validation for each pollutant, thedel will be ready for predictive use.
This will involve the evaluation of formulated wedbed management alternatives to
determine their relative effectiveness. For purpafsgeveloping this scope, we anticipate
evaluation of ten alternatives.

5.11 Bacteria Source Reduction Strategy.
Goal 2, Objective D
Increase development, maintenance, and use of besanagement practices
(BMPs).

EPA approved the Bacteria Total Maximum Daily Lahady for the James River Basin
on December 4, 2007. Specific action items, wilfpgested approaches, include:

1. Removing all CSO’s and straight pipes in order getthe load reduction.
2. Reducing straight pipe input by educating the mubli
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3. Reducing human bacteria loading from failing sepyistems by implementing an
educational program for septic tank pump mainteaascwell as septic system
repair/replacement programs. Alternative wastattnent systems can also be
used.

4. Reducing bacteria load from leaking sewer linesnyylementing a sanitary
sewer inspection and management program.

5. Reducing direct livestock impact by fencing theetock out of streams and
installing stream crossing hardened areas. Lickstoust have access to
alternative water. Educate the public (farmergualthe benefits livestock will
receive from staying out of the water.

6. Reducing pasture and cropland run-off by implenmgntiparian buffers.
Rotational grazing is also helpful in reducing rofifi-

7. Implementing Best Management Practices (BMPs) forenmanagement of
urban wash-off from parking lots and roads.

8. Implementing restrictive ordinances to reduce féaadls from pets, improve
garbage collection and control, and improved sitkstning.

9. Educating the public on implementing pet waste @lgp stations.

5.12 Confluence Study (BW5).
Goal 3, Objective A
Improve analysis and reporting of the impacts of deelopment.

Sedimentation is of concern in this watershed.e&lprimary areas of concern have been
identified: (1) new construction and agriculturahgtices that allow sediment to directly
flow into streams, (2) increasing impervious suefaesulting in increased volume and
flow of stormwater, and (3) the removal of CSOsut@sg in additional stormwater
entering the streams during storm events, aganeasmg the volume and flow of the
streams. All of these alter the hydrology of thetevshed. Because of the complexity in
measuring the effects of each source, it has bisgorigally difficult to determine where

to best spend available funding; (1) tighter erdonent on construction sites or (2)
greater complexity in design to limit water flovofn new projects.

Due to the locations of activities within the wateed, we have the opportunity to study
the relative impact of each type of sediment irfpuainalyzing stream inputs at
confluences. The focus of this study will be corticated on the area above the Burton
Creek and Rock Castle Creek confluence. BurtorlCigestable with forested and low
density residential land use. Rock Castle is lyiginbanizing.

This study could include analysis and research) witommendations, in the following
areas:
1. Measuring total suspended solids and turbidityrdurain events and relating
these findings to land use and land disturbing.data
2. Determining impervious surface impact on suspersgeliment loading during
storm events.
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5.13

Continued Watershed Studies.

Goal 3, Objective A& B

Improve analysis and reporting of the impacts of deelopment.
Minimize the impacts of future development on the eosystem.

As the area is developed and watershed charagier$tange, new studies and ideas
emerge that are difficult to anticipate. The faliog list suggests potential ongoing
studies needed through time and the developmehisivatershed.

5.14

1. Analyze needs for Best Management Practice (BMiP)fits.
2.
3. Statistical evaluation of land use data (forestc®rcial, residential,

Zoning map evaluation for optimization of both deyenent and water quality.

agricultural, etc.) for comparable watersheds &ithore acceptable JRA overall
score (Charlottesville — peer group from the JR#oammtion) to determine impact
on flow and water quality parameters in comparigothat of the Blackwater
Creek watershed. Format spreadsheet(s) of needacnd then correlate
hydrology and water quality information.

Using the study conducted in Item #3, evaluatebtim@ness climate in these same
communities for dependent relationships betweeir@mwental regulations and
local business growth (negative or positive impacts

Develop College Lake as a Regional Extended Deteorti Basin.
Goal 3, Objective B
Minimize the impacts of future development on the eosystem.

Throughout watersheds BW 3-6, extensive developmeaturbanization is occurring.
The Virginia Storm Water Handbook, used extensivsiengineers in the Blackwater
Creek watershed, recommends the following for edgedetention basins:

1.

2.

3.

Extended detention basins should be constructddmaéirsh to increase pollutant
removal up to 50%.

Pollutant removal typically occurs within the fi&tl2 hours of detention, thus
the basin must be sized to detain water througbetperiods of time. Ideally, a
24 hour detention should be achieved for best failuremoval.

A 20 foot buffer of vegetation should be constrdcieound the detention basin in
order to effectively treat storm water runoff.

These requirements are very land intensive. Mgéhtiase requirements for even a one-
year storm may require more land than developnited are able to dedicate.

There are a number of contributing factors to deal stormwater management concerns:

1.

2.
3.
4.

Marsh and aquatic vegetation is often viewed agsthatic within commercial
development.

Homeowners worry that marsh areas will breed mdsgsiand other insects.
Undersized and poorly developed detention basms@mmon.

Submitted plans often meet only minimum standaodstorm water quantity. If
the plans meet the minimum requirements, they ineistpproved.
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The Virginia Storm Water Handbook recommends aoreggistorm water approach to
improve storm water quality. College Lake is idgaltuated to meet this need. Itis
below the confluence of the three major drainatpaitaries thorough the City of
Lynchburg. Itis currently trapping a tremendousoant of sediment in Lynchburg. It
contains significant marsh wetlands and is surredray a significant vegetated buffer.

It meets all criteria as a large enhanced (withsmaRegional Extended Detention Basin.
This approach may be the best local treatment ptio

College Lake should be evaluated as a nutriensadanent trapping detention basin,
resulting in research, analysis, and recommendatfmrthe following areas:
1. Optimum depth and retention time
2. Necessary wetland acreage, composition and hydrdlegtland restoration)
to optimize removal of pollutants
3. Maintenance schedules including initial dredgiestimation of filling time
and necessary dredging schedule
4. Access of dredging equipment and placement of dreggils
5. Assessment of dissolved and suspended nutrierikspat relationship
between removal efficiency and dissolved fractibnudrients
6. Feasibility of user fee to support maintenanceaké|l
7. Maintenance of Dam and Lakeside Drive

5.15 Land Conservation.
Goal 4, Objective A
Promote the concept of landowner stewardship.

This action opportunity is will tie closely withehconservation efforts of each
jurisdiction as described fBection 5.7 Additional Action Opportunities — Cross
Jurisdictional BoundariesActivities will include determining the best appoh for land
conservation in each jurisdiction, developing pleorghe acquisition of funds, and
promoting conservation. Given that much of thefBetiCounty portion of the
watershed is not yet developed, Bedford County lvglthe focus for this project.

All conservation tools should be reviewed for apglility and recommendations made
based on findings in relationship to this watersh&dols include, but are not limited to,
overlay zoning, Agricultural and Forestal Distri&=D) Designations, Land Preservation
Agreements (Conservation Easements), Purchasevei@enent Rights (PDR),

Transfer of Development Rights (TDR), transferéaof to land trusts, and resource
protection incentive programs such as the Conderv&eserve Enhancement Program
(CREP), Conservation Reserve Program (CRP), Enwiemtal Quality Incentives
Program (EQIP), and Wildlife Habitat Incentives gham (WHIP).

The study should include the utilization of modelsletermine effective areas to focus

conservation, for example Natural Heritage GIS laydResearch and recommendations
will be developed in partnership with the Centraigihia Land Conservancy.
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5.16 Abandoned Properties.
Goal 4, Objective A
Promote the concept of landowner stewardship.

Often properties will be discarded, and will notdemsidered for reuse or redevelopment.
Reinvesting in these properties takes developmmsispres off of undeveloped land,
resulting in fewer disturbances and more preseymatirhis can also can increase local
tax bases and facilitate job growth.

This study will be used to determine the existarfc@bandoned commercial properties
within the Blackwater Creek watershed and to dgvalplan of action for those
properties. Included in this study should be trewtion of the redevelopment of
identified properties. Each site will be inveneatj with data describing the physical
characteristics of the land as well as imperviautse, stormwater dynamics, detention
pond maintenance records, abandonment procedmasyater quality concerns.

5.17 Develop a Citizen Educational Series.
Goal 4, Objective A
Promote the concept of landowner stewardship.

The Blackwater Creek watershed has many opporésniti provide environmental
education to many segments of population througreaah programs. An outreach
campaign should include information about thosase which citizens can make a
difference.

This study should first determine the topics obpty and the segments of population to
focus on in priority order. A project task listeaid be developed to create lesson plans
and resources, define people resources, and deethe order in which outreach will be
conducted. This educational program could inchwdeershed awareness (trails,
advertisements, printed materials), personal ststdp, and watershed engagement
where public becomes involved in the projects.

Topics may include:

Lawn Care Practices (Reducing Fertilization)

Pet Waste Management

Converting Lawns to Native, Natural State

Pest Management — Holistic Approaches

Car Washing and Automotive Maintenance includingper Disposal of Toxic
Fluids

6. Impervious Surface Reduction

7. Vegetation Management

8. Stormwater Management
9
1

arwnE

. Septic Tank Maintenance
0. Storm Drain Stenciling

77



Blackwater Creek Watershed Management Plan

Targeted audiences may include:
1. Public school campuses,
2. Public forums sponsored by local colleges and unitres, targeted toward
various age groups,
3. Local companies (employee educational programs),
4. Churches and other community organizations.

5.18 Promote Volunteer Monitoring.
Goal 4, Objective B
Promote and facilitate community-based protection/estoration activities.

Develop a program to continually involve concerogizens in water quality monitoring
of the streams and lakes within the Blackwater Kweatershed, and to recruit new and
additional citizen volunteers. In addition to wag@ality, this group can be organized to
participate in stream cleanups, stream bank rdsiarand to further educational
programs for the general public.

The primary focus will be to develop and collecabie data and to share that information
with other local organizations. This group carghéen the awareness of how human
activities impact the natural resources of our vaited. Finally, this group can become
an advocate for organizing citizen volunteers fogam cleanup and restorations.

This study is to compliment and add to the physasalessment of streams outlined in
Section 5.20 Visual Assessment of Streafing volunteering monitor citizens will select
logical sites within each subwatershed and shatkwader the guidelines and
information available at the Virginia Departmenttofvironmental Quality web
locations:

www.deq.virginia.gov/wqs/

www.deq.virginia.gov/cmonitor

And theVirginia Citizen Water Quality Monitoring Programéthods Manual.

5.19 Create Additional Public Access Points tBtreams.
Goal 4, Objective C
Promote an understanding of the value of our naturbsystems.

The goal of this action opportunity is to providena connectivity and public access to
natural resources within the Blackwater Creek veted. By identifying and building
additional access points to streams and College Liaks our hope that we can heighten
environmental awareness within the citizen badees€& access points are intended to be
added to and integrated with the existing inventdrirail and access points already
along Lynchburg City’s Blackwater Creek trail syate

This project is to include the identification oftpatial new points of access,

identification of neighborhood concerns, and thiecgation of suggestions from the area
residents. Analysis results are to be presentéukifiorm of general recommendations,
detail descriptions of each proposed site withrimfation about stream access, and maps
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of specific access points. Proposed educationgranos for each site are also
recommended.

5.20 Visual Assessment Monitoring (Stream Walks)
Goal 4, Objective D
Foster educational partnerships and programs.

The goal is to develop a standardized programdotimely developing data which will
help identify activities affecting the watersherkains. Stream walks are to be conducted
in each stream reach within each subwatershecedldckwater Creek watershed
seasonally, with a minimum of two times per ye@his data should then be compiled
into a database format, with queries and repofon@nalysis of seasonal information

and trends. The seasons are to be defined as:

Winter (December, January, February)
Spring (March, April, May)

Summer (June, July, August)

Fall (September, October, November)

A mechanism should be developed for the routinduatian of stream conditions, bank
conditions, riparian buffers, and wetlands (lossdtion) over defined intervals of time at
specified GPS locations. Recordings will includggical parameters such as air and
water temperatures, width of the steam channethd&pools and runs, stream velocity,
water odor and color, and observations concernioig ln and near the stream. This
project will be coordinated with the DEQ Citizemestm monitoring (water chemistry)
program described attp://www.deq.virginia.gov/cmonitar/

5.21 School Campuses.
Goal 4, Objective D
Foster educational partnerships and programs.

Public and private school campuses are excellaageglfor educational and outreach
programs. In addition to providing printed matksiand presentations to students
concerning the protection and preservation of therenment, a program promoting
“green” practices for school campuses should beldeed. This program will address
the administrative staff of the school systemg,finsth educational programs developed
for the maintenance staff. Topics to be coveretlige mowing practices, permeable
surfaces, rain water management, and others. pfadggam will be designed with
flexibility, where materials can be tailored to gecific needs of a particular school
campus.
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Section 6: Improvement Plan Implementation

The Blackwater Creek Watershed Planning Commitéseassigned priorities and has
projected the implementation years for each aatfgportunity. It is important to note
that these recommendations are not all inclusisedaitional action items will be
identified with continued changes in land use aittl additional research. Adjustment
to priorities may also be necessary as more infoomdgecomes available. The
improvement plan includes action opportunitiesdonservation and preservation, water
guality and land use improvements, additional neteaand education / outreach.

The action opportunities will require the coordinatof representatives from local
government, educational organizations, businessekcitizens. The completion of these
action opportunities is expected to take a numbgears due to resource availability and
the nature of the projects. The support of localegnment planning departments,
elected officials, leadership within the businessimunity, and private citizens is
necessary for success. Success is also dependdr mlentification of funding sources.
All of these are critical path items for the contge of the stated objectives and goals.

The Blackwater Creek Watershed Planning Committédeantinue to meet, with plans
to initiate and support the defined objective$he committee plans to continue working
with locally formed environmental interest groups.(GLEN, BCLP) and to develop an
even more active interaction between these grolips.intended that this alliance in the
near future, will be able to act as a clearing ledos local environmental initiatives,
sharing information for both short term and longrtenvironmental projects.
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Proposed Implementation Schedule for Recommended jpnovement Opportunities

Scheduled Year

Area(s) Priority | Action Opportunity 1/ 2 3|4/ 5 6/ 7] 8 9] 10
All 1 5.1 Preservation of Streams X| X
All 2 5.2 Blackwater Creek Watershed Trails X X| X| X
BW-5 2 5.3 Stream Restoration X| X| X| X| x
BW-7
BW-8
City of 1 5.4 Adoption of New Regulations — Lynchburg | x| x| x
Lynchburg
Bedford 1 5.5 Adoption of New Regulations — Bedford X| X| X
County
Campbell 1 5.6 Adoption of New Regulations — Campbell X| X| X
County
All 1 5.7 Additional Action Opportunities — Cross x| X| X| x| x| x| X
Jurisdictional Boundaries
All 3 5.8 Erosion and Sedimentation (ESC) Ordinance X X| X| x| X
and Fine Structure Overhaul.
All 1 5.9 Retention / Detention Basin Evaluatiordan X| X| X| x| x| X
Recondition.
All 1 5.10 Model Watershed Hydrology. X| X| X
City of 3 5.11 Bacteria Source Reduction Strategy. X X| X
Lynchburg
BW-4 3 5.12 Confluence Study. X X| X
BW-5
All 3 5.13 Continued Watershed Studies. X X| X| X| X
BW-8 1 5.14 Develop College Lake as a Regional kel | x| x| x| X| X| x
Detention Basin.
All 1 5.15 Land Conservation. x| X| x| X| x
All 5 5.16 Abandoned Properties. X X
All 1 5.17 Develop a Citizen Educational Series. X| X| X
All 4 5.18 Promote Volunteer Monitoring. X X| X| X
All 4 5.19 Create Additional Public Access Poirgs t X X| X| X
Streams.
All 5 5.20 Visual Assessment Monitoring. X X
All 1 5.21 School Campuses. X| X
Scheduled Year
Area(s) | Priority* | Action Opportunity 1] 2[ 3] 4] 5] 6] 7] 8] 9] 10

*Scale of 1-5. One is highest priority.
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Appendix A
Additional Available Materials

Pamphlet: The Blackwater Creek Watershed Management Plan

Recent Lynchburg News & Advance Articles:
- Not quite fresh water. Thursday, July 13, 2006
Waters getting dirtier. Saturday, August 5, 2006
Watching over area waterways. Tuesday, August 15, 2006
College Lake may get helpSunday, November 19, 2006
Goal: Improve water quality. Saturday, February 17, 2007
Saving College Lake.Friday, February 23, 2007
Forget hot tin roof, these will be 'green’. Saturday, March 3, 2007
DEQ to talk E. coli. Wednesday, May 2, 2007
DEQ lists ways to better protect area waterwaysSaturday, May 5, 2007
Windsor Hills residents' concerns prompt water stug. Tuesday, June 26, 2007
Watershed warriors wade into Lynchburg-area creeks.Saturday, July 21, 2007
A closer look at Dreaming Creek. Saturday, July 21, 2007
Team tours creek to gauge center's threatSaturday, August 4, 2007
Shahady: Storm-water work causing increased erosionSaturday, September 15,
2007
Sedimentation and wetlands threatening to take ovetynchburg's only lake.
Saturday, October 6, 2007
Time's Very Short to Save College Lake.Thursday, October 11, 2007
Officials: Tomahawk Creek Has Fallen Prey to Develpment. Saturday,
November 17, 2007
Cornerstone Streets Get OK. Thursday, January, 2008

The Creekbed ChroniclesBogWhat's really going on in Lynchburg’s streams.
http://creekbedchronicles.wordpress.com/

Lynchburg College Green Letterfrom President Garrin, June 5, 2007

WSET:

Central Virginia Land Conservancy Saving Land.

Posted: April 05, 2007 11:42 PM EST

College & Elementary Students Team-Up on WetlandsmBject.
Posted: April 15, 2007 11:55 PM EST

Could More Development Hurt the James River?

Posted: June 12, 2007 11:19 PM EST

Drought Helping the James River

Posted: October 22, 2007 11:57 PM EST
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Reports:

“Building a Cleaner James Rivelanuary 2007 report by the James River
Association

“State of the Blackwater Creek Watershed: Blackw@teek Watershed Initiative
June 2006 report by Lynchburg College and Partners.

“Bacteria Total Maximum Daily Load Development fbe James River Basin” May
2007 report submitted by Virginia Department of Eommental Quality, prepared by
Engineering Concepts, Inc.

“Muddy Waters: Landcover and Sedimentation in abair Lake,” byDavid R.
Perault, David J. Newman, Jr., and Thomas D. Shahad
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