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The Blackwater Creek Resource Analysis Project

The Blackwater Creek Resource Analysis Projectidainby the National Fish and

Wildlife Foundation’s (NFWF) 2005 Chesapeake Baya$watershed Grants Program, is
a partnership between Lynchburg College, City afi¢hburg, Bedford and Campbell
Counties, Peaks of Otter SWCD, Robert E. Lee SWOEQ, DCR, and other
stakeholders throughout the watershed. Data d¢etleend summarized during this project
allowed Lynchburg College to document and prioeitédackwater Creek Watershed (HO3)
concerns, with the intent to propose and implenm@egrated goals and action plans
resulting in a watershed management plan. Theaté goal is to protect this watershed’s
environmental infrastructure that is experienciotive development. It is our belief that
this project, final report, and future work havelamll raise awareness and promote
respect for the urgent need of active managemeihieaiatural resources within the

Blackwater Creek Watershed.

During this project sociological and scientific dakeveloped to date was collected,
assimilated, and summarized, in a manner thatatsftée trends leading to the current
state of the Blackwater Creek Watershed. Dataided chemical water parameters,
biological data, physical data, land use and zodetg, and narrative descriptions,
beginning with 1971. Data was collected from lomaleges and high schools,

municipalities, and state organizations.

This report reflects a comprehensive process camgpiind analyzing existing watershed
data, determining and documenting trends, and emgatakeholders in an effort to
promote a watershed protection program that wstaee and preserve the ecological
integrity of the natural resources within the Blagiter Creek Watershed. It is primarily
an historical document detailing what we currenthglerstand about the environmental

impacts throughout our watershed.



Background: The Blackwater Creek Watershed

The Blackwater Creek Watershed has a drainageo&jest over 42,000 acres (170 Bm
(Figure 1). Three municipal jurisdictions, LynchgZity, Bedford and Campbell
Counties, govern land use throughout this watershgithburg City is primarily
urbanized, with new development occurring in thed8a&Road area. Areas of each of the
two counties adjacent to Lynchburg City are inciregly becoming more urbanized and
continuing to expand into the undeveloped portiointhe watershed. The Blackwater

Creek Watershed can be logically divided into twing@ple areas:

1) Most of Lynchburg City and portions of Camplk@tunty comprise the Blackwater
Creek portion of the watershed. The headwateBlaskwater Creek are comprised of
three streams: Burton, Tomahawk, and Dreaming GreBkirton Creek forms in
Campbell County quickly becoming & 8rder stream then running through the most
actively developed portions of Lynchburg City. Bm@ng and Tomahawk streams flow in
a similar fashion, and develop into "4 Grder stream flowing through a mix of suburban
and urban developed portions of Lynchburg City.th& collection of the three streams,
Blackwater Creek develops as®atder stream flowing into College Lake, a 22 acre
impoundment. Blackwater Creek then converges wiidreek as it enters the older
portions of Lynchburg City before entering the JarRéver.

2) The Ivy Creek portion of the watershed origisatethe rural portions of Bedford
County. Primarily surrounded by wooded forest farchland, the stream is't 2¢ order
through its upper portion. Traveling through Bedf@ounty on its way to Lynchburg
City, Ivy Creek develops througti’znd 4" orders and contacts heavy development in
Forest, Virginia. Cheese Creek is the major tabypentering vy Creek. It drains
primarily residential development in the northeeatgon of Lynchburg City. Ivy
continues to flow through urban development utthinverges with Blackwater Creek
creating the 8 order stream



Figure 1 — Map of Blackwater Creek Watershed showing msfi@ams and tributaries. Stars denote locatiofendfuse
5

observations and research for the 2006 Lynchbutg@®oland use study.



The majority of the Blackwater Creek Watershedraagng in population and
development at a rapid rate. From 1990 to 20@ptpulation increased 32.2% in
Bedford County and 7.4% in Campbell County. Frd@@to 2010, each municipality is
expected to continue growing with a 0.04% increade/nchburg City, 18.6 % in
Bedford County, and 5.14% in Campbell County (Seuity of Lynchburg
Comprehensive Plan 2002-2020). Lynchburg City ihiwithe watershed, and much of
this growth and development in the adjoining coests within the Blackwater Creek
Watershed. The Blackwater Creek Watershed corgitmibe impacted through

urbanization, resulting in:

Sedimentation

Channelization

Impervious surfaces and nutrient runoff
Loss and alteration of riparian habitat

Combined sewer / stormwater overflow
Sedimentation

Sedimentation is the largest and most immediata aeeding attention. Construction
sites are depositing large amounts of sedimentatitmour streams.

College Lake illustrates the magnitude of sedintgran this watershed. Approximately

33% of Blackwater Creek Watershed'’s drainage aréacated upstream of College Lake,
a small reservoir built in 1934. By 2002, the lakas less than half of its original size and
had lost approximately 170,000°in storage capacity (Perault et al. 2005). Iticnres to

lose size and storage capacity (Figure 2).

Sediment pollution is an ever increasing probleagping our nation’s streams, rivers and
lakes (Waters 1985). Sediment is now thought tthbenumber one pollutant impairing
our use of freshwaters (EPA 1994). Evidence sugdkat sedimentation degrades water

guality, damages streams and contributes to tlsedbaquatic biodiversity (Quinn et al.



1992, Waters 1985, Henely et al. 2000). Biologeamdts not included, sedimentation
creates damage throughout the United States mg@ittm loss of recreation, water
storage, navigation, commercial fishing and proplergs from $2.1-$10 billion per year
(Clark 1985).

This is no longer only an agricultural problemudés estimate that urbanization and
construction may equal or exceed all other sediatemt contributors (Farnworth et al.
1979). An estimated 75 tons of soil is lost peeaier year at construction sites, as
compared to 0.4 loss rates from forested sitesA E94). Urbanization can be described
as the spread of residential and industrial dewetay, the increase of impermeable
surfaces, and the buildup of toxic substances @irapermeable surfaces (Kemp and
Spotila 1997). As water moves through areas di pgpulation in cities it becomes
degraded (Karr and Chu 1999). McDonnell and Ptqd&x90) call this relationship
between urbanization and water quality the “gradpemadigm.” The gradient paradigm
suggests that the environment is affected by thergg of disturbance or development of
a certain space. When a portion of space is ¢hstyrthe environment is degraded relative
to the degree of disturbance. For example, bugldistrip mall would affect the
environment negatively by removing all the vegeiain the area. A house built on the
same parcel of land would be less of a disturbancea park even less. The more
concentrated the urbanization, the greater theritgwé water quality problems.

Clay soils, which are typical in the Virginia piednt ecoregion, are particularly harmful
to aquatic systems. The small particle size of thay has a greater impact on stream
macro invertebrates than similar sandy soils (Radfat al. 1993). Clay is more
challenging to maintain and control on construcgdas. Due to the small particle size of
the clay it suspends longer and is transportetidarh aquatic ecosystems. Lemly (1986)
suggested that control measures should be usedjuesce to control these damaging
small clay particles. Single control measures aaghilt fence simply control large
particulates allowing small particulates to enker watercourse. The transport and
imbedding of these fine particulates destroys mavrertebrate and fish habitat and the
integrity of impacted streams (Waters 1985, Heeelgl. 2000).
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Figure 2— Changes to the size and shape of College Lakéodsexlimentation. Shaded
portion represents loss of lake surface area frdA#812006. Current surface area with
depth soundings is represented by unshaded gMap provided by Priscilla Gannicott,
Lynchburg College).

Channelization

Channelization disrupts the habitat and the ecatafjbalance of the streams.

Altering the size and shape of stream and rivenclks, such as widening, straightening,

or deepening, is called channelization. In chamagbn, the natural stream beds are often
replaced with artificial man-made products. Tled lnd banks of streams and rivers are
often covered with concrete or riprap, a layerawlks larger than a size that can be moved

with the current. Communities have “controlled’esims and rivers by channelizing for



two centuries in the United States, becoming matersive in the 1940s. Scientists have
identified and documented adverse effects of tpesetices which include impacts to
wetlands, vegetation, water flow, and aquatic orgyas. Channelization does not allow for
the natural meandering of streams, or the natwallspand habitat necessary for living
organisms, and therefore, it does not allow anaggohlly balanced environment, reducing
species richness and diversity. In short, the dyos of the channel are changed, often
resulting in large quantities of sediment thatdidwnstream channel segments (Wohl
2004). Blackwater Creek Watershed has a numbaireais that have been channelized,
most notably Ivy Creek at Peaksview Park and mecently, Rock Castle Creek (a

tributary of Burton Creek) near Wards Road.

Impervious Surfaces and Nutrient Runoff

Urbanization has created vast amounts of imperveurgace in the Blackwater Creek

watershed.

Most impervious surfaces are constructed surfasels as rooftops, sidewalks, roads, and
parking lots. They are primarily covered with miaks such as concrete and asphalt.
These materials prevent precipitation from infiitng soils. Storm waters rush over paved
and sparsely vegetated areas. Large storm evenésae large volumes of runoff,
causing no point water pollution problems, floodiagd erosion. Lynchburg City, and
developed portions of Campbell and Bedford Courdggain large areas of impervious

surfaces. See Figures 4 and 5 for land use chamd¢fes College Lake Watershed.

Figure 3 —Location of College Lake Watershed within the Blaeker Creek Watershed
in Virginia (Newman et al. 2006).



Figure 4 — Land use across the College Lake Watershed, irgl®71. Methodology and land

use classification described in Newman et al. (2006

Figure 5—Land use across the College Lake Watershed, Vag02. (Newman et al. 2006).
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Loss and Alteration of Riparian Habitat

The increased destruction of riparian buffers negdy impacts the stream ecosystems.
Buffers are often removed during the course of taogon in the Blackwater Creek
Watershed.

Riparian buffers are undisturbed parcels of vegetadjacent to a stream and downhill
from a source of release (Weller et al. 1998). réhe much information that suggests
riparian buffer zones can improve water quadityd prevent damage to water quality. The
Commonwealth of Virginia James River Tributary 8oy suggests that 25 - 100 foot
wide buffers be maintained throughout portions bé§apeake Bay (Commonwealth of
Virginia 2005).

Urbanization can cause the loss of vegetatiorsoine cases, even vegetation on stream
banks is stripped to complete the full scale ofed@wment. Riparian buffers uptake large
amounts of sediment, water, and nutrients befag thach streams (Jacobs and Gilliam
1985). Riparian buffers enhance the types ofliishg in an area (Jones et al. 1999) and
truly protect our water resources. These buffdatgyate the impact of urbanization by

slowing infiltration and uptake of pollutants.

Combined sewer / stormwater overflow

Overflow of sewage into Blackwater Creek adds eutsg, bacteria, and pathogens to our

streams flowing through our city.

Streams in the watershed have elevated levelscaf éeli form bacteria and nutrients, as
identified by the Virginia Department of EnvironniahQuality (DEQ) through their
impaired water documentation for Blackwater and@rgeks. DEQ’s testing of these
impaired waters through the Total Maximum Daily dd@MDL) program is scheduled to

be completed December 2006. Technical advisorypaibtic meetings will be held in the
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early part of 2007, with the completed TMDL stushdalocument due to EPA in May of
2008.

Ironically, combined sewerage systems were oncsidered an advance in public health
and safety. Combined sewers carry both sanitasfersnd stormwater drainage.
Combined Sewer Overflows (CSOs) spill excess waben the sewage lines into streams,
keeping the sewage from backing up into streetshantes during a storm event, but

resulting in the contamination of the streams.

The City of Lynchburg includes CSO developmentigit 2002 — 2020 Comprehensive
Plan. While there is continued progress in elimmpCSOs, the program is dependent on
the generation of sufficient revenues, and thidinaes to be a challenge affecting the
streams in the Blackwater Creek Watershed. Uppkions of the watershed are under
construction for separation of storm and sanitawyes. The lower Blackwater Creek
Watershed through older sections of the city wolhitnue to receive CSO through 2030
and beyond until completion.

Summary

The increasing high density urbanization can bardental to stream and lake ecosystems.
Compounding this problem is fine clay sedimentattmat is very difficult to control and
maintain on new construction sites. Once unmandggdadation begins; it can cascade
into worsening stream condition; rendering ecosystiéfeless and dysfunctional. At the
peak of this degraded stream condition one cogdeathat the quality of the “Human
Environment” reaches its lowest point in our mantifeed communities due to

construction and poor planning.
To measure the extent of stream degradation, paeasnean be collected biologically and

chemically by the sampling of macroinvertebrates amalyzing water chemistry. Studies

have shown that macroinvertebrates and chemicaitarmg are good indicators of
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degrading water quality (Kemp and Spotila 1997@dientation and channelization
change macroinvertebrate populations and key vegiglity parameters such as pH,
dissolved oxygen and turbidity (Brooker 1985 anda&kinammer and Shahady 2001).
Other inputs such as sewage and stormwater rumarfitiate streams with toxic materials
and nutrients such as nitrogen and phosphorus.latkeof riparian buffers in urban areas

intensifies these impacts to stream ecosystemdzK@85 and Sorrano et al. 1996).

Methodology:

Data Set Descriptions

In this report we document the current state oBlaekwater Creek Watershed through
measurements of stream water quality, biologioatois, and physical land use data. Our
intention is to document the status of our streasisg current and historical data. We
hope the information in this report provides thersg basis needed for the development of
a Watershed Management Plan, to provide more atber lImeanagement criteria

throughout the Blackwater Creek Watershed.

All available historical data was collected and pded on the streams within the
Blackwater Creek Watershed. The compiled dataistatsof water quality measures,
physical data, land use data and narrative desmmgpbdf stream conditions. Chemical
parameters included dissolved oxygen, total nitnp¢ietal phosphorus, temperature, pH,
turbidity and conductivity. More recent data satduded macroinvertebrate analysis,
bacterial analysis, land use data, and photogragthswritten descriptions of
environmental quality found while searching fortbigcal data. Each presents information

as it is available for reaches of the streams.

While working with the data, three time periods egeel, effectively dividing the data into

decades. Data sets were grouped and analyzedlamgto these time periods.

13



The 1970s In June and July of 1971, a rigorous analysiBlatkwater Creek produced an
excellent data set. Randolph-Macon Woman'’s Coltegelucted this study, with a very
specific goal in mind; to determine if Blackwatere€k Natural areas were suitable for
what we now use as the biking and hiking trailfierefore, the analysis is limited to
Blackwater Creek below College Lake (9 sites). i@ical water parameters, stream walk
information, and some biological data was colle@ed recorded on a weekly basis. This
study also supplies significant amount of documemirrative describing observations
while conducting their tests and data collection.

The 1980s Another interesting and significant study ocedrin the 1980s. Central
Virginia Planning District Commission (CVPDC) repexnt the Citizens Water Quality
Monitoring Study that was conducted in two timeaes; 10/1981 to 7/1983 and 6/1984 to
3/1987. Data collection and analysis was expandéactude portions of vy (3 sites),
Cheese (4 sites), Burton (1 site), Tomahawk (1 aiel Dreaming Creeks (2 sites), as well
as Blackwater Creek (4 sites). The study alsauahed data for Williams Run, Judith,
Pigeon, and Fishing Creeks, all outside the Blatén@reek Watershed. Recorded results
included chemical water parameters, bacteria @aidjnformation concerning land use.

The chemical tests were conducted on a monthlysbasi

The 1990sData collected in the 1990s did not provide enaafdrmation to complete
our analysis. Only a few, unconnected local swdiere conducted not lending to

analysis.

The 2000sin 2000 to current, studies were expanded to delupper portions of lvy
Creek; providing a study of the entire watershédast of this data begins in 2000 and
reflects continuing studies with educational parnancluding Lynchburg College,
Randolph-Macon Woman'’s College, and the Centrajivfia Governors School. The
testing is typically done in the spring of eachdsraic year. The data consists of water
parameters, macroinvertebrate and fish data, balctiatta, stream walk data, and land

cover information (Tables 1-3).
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Table 1— Station identifications with descriptions of @iges used in analysis of both
biological and chemical parameters in the studgtal3et divided by date to divulge
changes over time. Biological data only from stasiin 2000 data set.

Station Description

1970s Data

RMBL001 RMW(C (1971) Blackwater Creek - Below Cokelgake

RMBL002 RMWC (1971) Blackwater Creek - Monticellw@&nue

RMBL003 RMWC (1971) Blackwater Creek - 750 ft. bglMonticello Avenue
RMBL004 RMW(C (1971) Blackwater Creek - Clifton Augs

RMBL005 RMWC (1971) Blackwater Creek - Thomson Rriv

RMBL006 RMW(C (1971) Blackwater Creek - Hillsdale

RMBLO0O7 RMW(C (1971) Blackwater Creek - Overbrook

RMBL009 RMW(C (1971) Blackwater Creek - Impoundment

RMBL010 RMW(C (1971) Blackwater Creek - Below Impalmment (Hollins Mill)
RMMHO008 RMWC (1971) Meeting House Branch

1980s Data

CVBC001 CVPDC (7/81 - 6/82) Burton Creek - at SatguMiddle School
CVBL001 CVPDC (8/81 - 6/83) Blackwater Creek - an8usky Park
CVBL002 CVPDC (7/81 - 6/83) Blackwater Creek - anighorne Road
CVBL003 CVPDC (7/81 - 5/83) Blackwater Creek - allths Mill Road
CVBL004 CVPDC (7/81 - 12/81) Blackwater Creek Vditliams Viaduct
CVCC001 CVPDC (9/86 - 3/87) Cheese Creek - at PsiteDriveway
CVCC002 CVPDC (9/86 - 3/87) Cheese Creek - at &tdiarm

CVCC003 CVPDC (10/81 - 10/82, 9/86 - 3/87) Cheeseek - at Peaksview Park
CVvDCO001 CVPDC (8/81 - 6/83) Dreaming Creek - at Gldives Mill Road
CVvDC002 CVPDC (7/81 - 6/83) Dreaming Creek - at @éor Hills Drive
CVIC001 CVPDC (10/81 - 10/82, 9/86 - 3/87) vy Ckeeat Peaksview Park
CVIC002 CVPDC (10/81 - 5/83) Ivy Creek - at Indidill Road

CVIC003 CVPDC (9/81 - 6/83) lvy Creek - at Langh®fRoad

CVIC004 CVPDC (9/86 - 3/87) lvy Creek - at WiggingtRoad

CVTCO001 CVPDC (7/81 - 6/83) Tomahawk Creek - at Gldves Mill Road
2000s Data

LCBLHM1 LC (2000 - Present) Blackwater Creek at lial Mill

LCDCDC1 LC (2000 - Present) Dreaming Creek at Mo@liimRoad

LCICCF1 LC (2000 - Present) vy Creek at Chaffiiiem

LCICJF1 LC (2000 - Present) Ivy Creek at JefferBorest High school (Hooper Road)
LCICPVP LC (2000 - Present) lvy Creek at PeaksviRark

LCRCCB1 LC (2000 - Present) Rock Castle Creek atkar Barrel (Wards Road)

15




Table 2 —Station identifications with descriptions of théesiused in analysis of current
land use in the study. All date collected durif9@.

Station Description

2000s Data

LC22001 LC (2006) 220 Meets Perrowville, First Natil Bank

LC22002 LC (2006) 220 in Forest, Virginia, ShoppMgll

LC50101 LC (2006) 501N, Waterton Subdivision

LC50102 LC (2006) Off 501N, New Britain Irving Park

LCAMBO1 LC (2006) Ambassador Drive off 221, Subdion

LCCOFO01 LC (2006) Coffee Road, Wildwind Subdivision

LCCOF02 LC (2006) Coffee Road, Boone Hill Subdieisi

LCDREO1 LC (2006) Timberlake Road to Dreamy CreeladR Windsor Hill Subdivision
LCENTO1 LC (2006) 221 on Enterprise Drive, WindhuBsibdivision
LCGRAO1 LC (2006) Graves Mill to Lilian Road, Comnity First Bank
LCHAWO01 LC (2006) Hawkins Mill Road, Glenbrooke Slidision

LCHILO1 LC (2006) Hill Street, ClearBrooke Apartnten

LCLANO1 LC (2006) T of Langhorne and Clifton Ro&lanters Bank
LCLANO2 LC (2006) Tate Springs Road off Langhorhgnchburg Hospital Wing
LCOLDF1 LC (2006) Old Forest Road, Acorn Hill Dapés

LCOLDF2 LC (2006) Old Forest Road, Legacy Oaks

LCOLDF3 LC (2006) Old Forest Road, Sterling Towmtes

LCPERO1 LC (2006) Perrowville Road, Ivy Hill Subidion

LCWARO1 LC (2006) Wards Ferry Road meets Wards R&adil's & Old Navy
LCWARO02 LC (2006) Wards Road, Shopping Mall

LCWARF1 LC (2006) Wards Ferry Road, Fountain Gavevil homes
LCWARF2 LC (2006) Wards Ferry Road, Commercial Gargion

LCWIGO01 LC (2006) Wiggington Road, Boxwood Subdieis

LCWIG02 LC (2006) Wiggington Road, Bethel Park Sision
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Table 3- Station identifications with descriptions of thiees used in analysis of bacterial
(fecal coliform bacteria and E. coli) parametershi@ study. Data available only from
2004 to 2006.

vy

Station Description
2000s Data
GSBL001 CVGS (2005) Blackwater Creek at Thomsow®ri
GSBL002 CVGS (2005) Blackwater Creek at LanghornadR
GSBL003 CVGS (2005) Blackwater Creek at HollinsINRbad
GSBL005 CVGS (2005) Blackwater Creek at Lakesidedffrom College Lake)
GSBL006 CVGS (2005) Blackwater Creek at Rhonda ®nivSandusky Park
GSBL011 CVGS (2005) Blackwater Creek at Ward's fFBiwad
GSBL013 CVGS (2005) Blackwater Creek at Vista AdPes!|
GSBL014 CVGS (2005) Blackwater Creek at Vista Adres|
GSBL021 CVGS (2006) Blackwater Creek at Lakesidigdr
GSBL022 CVGS (2006) Blackwater Creek at Hill Street
GSCC001 CVGS (2005) Cheese Creek at PeaksviewriearkCheese Creek Bridge upstream from |
CVGS (2005) Dreaming Creek located before Leroy 8oWrive near Graves Mill Road
GSDC001 Bridge
GSDC002 CVGS (2005) Dreaming Creek behind K. Pésmigdscaping Inc. off of Timberlake Road
GSDCO003 CVGS (2005) Dreaming Creek on BuckinghameDoff Timberlake Road
GSHCO001 CVGS (2005) Heritage Creek at foot bridgeunoff from high school
GSHCO002 CVGS (2005) Heritage Creek at mouth ofndige pipe to go under an earth dam
GSHCO003 CVGS (2005) Heritage Creek where the dgaindpe emptied
GSIC001 CVGS (2005) Ivy Creek at Peaksview Park tteaTenbury Entrance
CVGS (2005) Ivy Creek at Peaksview Park near tke tails entrance, downstream from
GSIC002 Cheese Creek
GSTCO001 CVGS (2005) Tomahawk Creek at McConnvilbadR(closer to Graves Mill Road)
GSTC002 CVGS (2005) Tomahawk Creek at McConnvitb@dR (further from Graves Mill Road)
GSTCO003 CVGS (2005) Tomahawk Creek at Graves MildR
GSTC004 CVGS (2005) Tomahawk Creek at Robin Drive
GSTCO005 CVGS (2006) Tomahawk Creek off Graves Rdhd upstream of Home Depot site
GSTCO006 CVGS (2006) Tomahawk Creek off McConvileaR downstream of Home Depot site

Data Analysis for Trends Through Time

Each data set was divided into these three timegsefor comparisons. Criterion was

developed (Table 4) to rank water quality paranseit&o classifications of good,
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moderate, or poor. Based on Table 4 criterion s@tehwas ranked relative to the others for
each parameter in the data set. Only availablenpeters in each data set were used
making disparities between available data betweamsyirrelevant. All scores for each
parameter were averaged to derive a final ranklmayv average rankings describe stream
sites consistently displaying the highest wateliguaHigh average rankings describe

stream sites displaying the lowest water quality.

Regression is used to display all findings. Wedube slope of the line to suggest the
strength of disparity between each site. Henceeater slope suggests increasing
degradation of water quality through a stream re&lopes approaching zero suggest

unchanging water quality through a stream reach.

As a final analysis pH and dissolved oxygen weragared between 1970 and 2000. pH
and oxygen were the only parameters used condistermughout the data set. Data sets
were combined for these parameters and rankingiipeal. Data is displayed as an

average ranking.

Chemical and Biological Analysis (Lynchburg Collegéstudies):

Water chemistry analysis was performed at eaclusiteg a HACH sensION 156
Multiparameter. pH, dissolved oxygen, conductivagd temperature were measured and
recorded at each site. A 250 mL water sample \gastaken at each of the sample sites
for analysis at the labs. Nitrate was measureagusie HACH Method 10020, Test ‘N
Tube Chromotrophic Acid Method. Total Phosphorasmeasured using HACH Method
8190, Test ‘N tube PhosVer 3 with Acid Persulfatgd3tion.

Macroinvertebrates were sampled in identified eéifections in each stream using a Hess
sampler. Three replicate samples were taken thiautghe riffle pooling the samples into
one composite sample. Total area sampled was f.1Athsamples were immediately
preserved in alcohol (Standard Methods 1998) ated jdaced under microscopes and
enumerated in the laboratory. Organisms were iililexhto lowest possible classification
using Voshell (2002).

18



Fish were sampled using a Smith Root Electrofisking 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).

Land Use and Zoning

In addition to water parameters, a land use stualy @onducted during this time period.
This study was approached differently. Histordalda is limited and is mostly in the form
of land disturbing permits. To analyze the curtant cover, a GIS map defining zoning
within Blackwater Creek Watershed was analyzederityfour physical sites were
selected. While at the specified locations, GR8diaates were determined, pictures were
taken and data concerning current land use and emedocumented. The GPS
coordinates were also used with the ESRI Geogrdpfocmation System (GIS) ArcGIS 9

in developing a map illustrating the sites witHimststudy.

Results:

Water Chemistry (Numerical)

Earliest data (Figures 6 and 7) suggest trendedfrdng water quality in Blackwater
Creek. As expected, much of the data aligns vis¢helief that the upper portions of
Blackwater Creek Watershed (less urbanized) weadate higher than lower portions
(greater impacts from city urbanization). The wsled above College Lake was mostly
undeveloped at this point in time. Site RMBL0O0%a@kwater Creek at Hollins Mill)
scored a higher set of water quality parametergestag that the impoundment on this
site may be acting as a filter, and actually hejpgmrestore water quality before it moves

downstream.
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Table 4 — Definitions for water quality parameters usedmfyianalysis. Each site is ranked according to

criteria outlined in the following table.

Parameter Water Quality Determination

pH pH = 6.5 is ideal for this stream. Each increment
increasing or decreasing from 6 is considered

degradation in water quality.

Dissolved Oxygen (percent saturation) 100% satumas considered ideal. Each
increment increasing or decreasing from 100% is

considered degradation in water quality.

Conductivity (uS/cm) Each increment of increasingductivity relative

—

to the other sites is considered degradation iemwg

quality.

Nitrogen (mg/L) The lower the amount of nitrogefative to the

other sites the higher the water quality.

Phosphorus (mg/L) The lower the amount of phosphoelative to the
other sites the higher the water quality.

EPT (individuals) The greater proportion of Epheoptera,
Plecoptera, and Tricoptera the better the water
quality.

Turbidity (JTU) The greater the turbidity the lovtbe water quality.

Temperature (°C) The greater the temperature vel&ti the other

sites the lower the water quality.

Later data (Figures 8 and 9) display very intengspiatterns reflective of development in
this watershed. Cheese and Ivy Creeks have tihestigelative scores of water quality
while Dreaming and Blackwater creeks have the lbweser quality scores, again
illustrating the impact of urbanization. Slopetis data set (0.54) is greater than the
previous data set (0.48) suggesting water quaditween sites is worsening. As the early
1970s data suggested, the 1980s data providesawiolence to suggest direct
urbanization impacts on water quality in this stnesystem. Heavily urbanized sections

show stress from these impacts.

The most recent data set (Figures 10 and 11) stoygedhifting pattern of stress
throughout this system. This data set is the forshclude upper portions of the watershed.
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The upper sites (lvy Creek at Chaffin Farm andeistin Forest High School) consistently
rank as the best water quality sites. Sites sugdes the poor water quality sites
throughout the 1970 and 1980 data sets (DreamiagkCand Hollins Mill) now rank as

mid quality sites in current measurements. Tha fatthe highly developed areas along
Rock Castle Creek (a tributary of Burton Creek) Bedks View Park (Lower Ivy Creek)
show tremendous stress and are of the poorestyguelfiecting the heavy development
that has shifted to these mid portions of the velted. Slope (0.8) in this data set is nearly
double previous data. This suggests stress is @ontiing among areas impacted in this

watershed.
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1970 Data
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Figure 6 — Average Rank Score for each site from data available in the 1971 study. Site abbreviations
as referred to in methods. Average rank describes the position of each site compared to
corresponding sites in data set for all available parameters. The correlation coeffecient and line
equation are shown.

RMBLOO01 Blackwater below College Lake
RMBLO002 Blackwater at Monticellow Avenue
RMBLO003 Blackwater 750 ft. Below Monticellow
RMBLO004 Blackwater at Clifton Avenue
RMBLO0O5 Blackwater at Thomson Drive
RMBLO0O06 Blackwater at Hillsdale

RMBLOO07 Blackwater at Overbrook

RMMHO008 Blackwater Meeting House Branch
RMBLO009 Blackwater at Hollins Mill

RMBLO010 Blackwater below Hollins Mill

Figure 7 — Location of testing sites over course of study in 1971.
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1980 Data
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Figure 8 — Average Rank Score for each site from data developed in mid 1980s. Site abbreviations as
referred to in methods. Average rank describes the position of each site compared to corresponding
sites in data set for all available parameters. The correlation coeffecient and line equation are shown.

CVBCO001 Burton Creek at Sandusky Middle School
CVBLO0O01 Blackwater Creek at Sandusky Park
CVBLO002 Blackwater Creek at Langhorne Road
CVBLO003 Blackwater Creek at Hollins Mill Road
CVBLO004 Blackwater Creek at Williams Viaduct
CVCCO001 Cheese Creek at Patterson Driveway
CVCCO002 Cheese Creek at Stotten Farm
CVCCO003 Cheese Creek at Peaksview Park
CVDCO001 Dreaming Creek at Old Graves Mill Rd.
CVDCO002 Dreaming Creek at Windsor Hills Drive
CVICO001 lvy Creek at Peaksview Park

CVICO002 lvy Creek at Indian Hill Road

CVICO003 lvy Creek at Langhorne Road

CVTCO001 Tomahawk Creek at Old Graves Mill Rd.

Figure 9 — Location of testing sites over course of study 1981 - 1987.
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Figure 10 — Average Rank Score for each site from data available 2000 — 20005. Site abbreviations
as referred to in methods. Average rank describes the position of each site compared to
corresponding sites in data set for all available parameters. The correlation coefficient and line
equation are shown.

Figure 11 — Location of testing sites included in major studies 2000 — present.
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Biological (Numerical)

Macroinvertebrates:

Macroinvertebrate analysis supports the conclusieashed from the chemical analysis in
the watershed. Areas with the greatest conceotratf urbanization throughout the
watershed (Rock Castle and Dreaming Creeks) sa@mydpoorly in all of the indices
(Figures 12-15). Headwaters of Ivy Creek at Chaffrarm, a rural location in the upper
portion of the watershed, consistently scored beshe scales of water quality.
Interestingly, Blackwater Creek at Hollins Mill sed well in all of the measures
suggesting good water quality at this locationis lbelieved that the Hollins Mill Dam
actually works as a filter, removing sediment antytion, helping to restore the quality
of water. We also believe the buffers createdheygreenway through the city help to

improve water quality in this area.

Location Code | Location Description

LCICCF1 Ivy Creek at Chaffins Farm

LCICJF1 Ivy Creek at Hooper Road (JFHS)

LCICPVP Ivy Creek at Peaksview Park

LCRCCB1 Rock Castle Creek at Cracker Barrel (W#&dad)
LCDCDC1 Dreaming Creek at McConville Road
LCBLHM1 Blackwater Creek at Hollins Mill

Table 5— Locations used for biological analysis. Searkgll for a map of these

locations.
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7.5 A

6.5 -

5.5 A

FBI Values

4.5
3.952

3.5

Family Biotic Index 4/2006

6.704

5.839

7.699 7.778

4.121

LCICCF1

LCICJIF1

LCICPVP

LCRCCB1 LCDCDC1

Location

LCBLHM1

Very Poor
7.26-10

Poor
6.51-7.25

Fairly Poor
5.76-6.5

Fair
5.01-5.75

Good
4.26-5.00

Very Good
3.75-4.25

Excellent
0.00-3.75

Figure 12— Family Biotic Index values from upper to lowenfons of the Blackwater
Creek Watershed. Sites are organized to showffiom top to bottom of the watershed.
Family Biotic index represents tolerances of mavreitebrates found in samples from
each site on a scale of 0 (intolerant to pollutimn}O (very tolerant to pollution). Thus
lower scores represent a greater collection ofendmt organisms in a stream and correlate

with greater water quality.
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Species Richness 4/2006
25 +
22
Excellent
20 (>26)
) Good
_g 15 4 13 (19-26)
@ 12 Fair
(% 10 (11-18)
Ha 10 | Poor
H* 6 (0-10)
S - 3
0 T T T T T
LCICCF1 LCICJF1 LCICPVP LCRCCB1 LCDCDC1 LCBLHML
Location

Figure 13 —Same as figure 12 except for species richnessci&prchness describe the
total number of species found in each sample ataibn. Thus, the greater number of

differing types of organisms found the greater &sted water quality.
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Ephemeroptera, Plecoptera, Trichoptera (EPT)
4/2006
16 4 15
14 1 Excellent
(>10)
12 -
Good
@ 10 - 9 (6-9)
=
<‘>t$ 8 7 Fair
E 6 (2-5)
6 |
L Poor
4 - (-
2
2 |
0
0
LCICCF1 LCICJF1 LCICPVP LCRCCB1 LCDCDC1 LCBLHM1
Location

Figure 14 —Same as figure 12 except for EPT values. EPT sakresent to numbers of
Stoneflies, Mayflies and Caddisflies found at eladation. These organisms are the most
sensitive groups to pollution and are believedisappear as a location is impacted. The
data is not always accurate as some impacts (sustdament) change only the type of

EPT organism.
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Percent Model Affinity (PMA) 4/2006

90

80 - 7.7

Excellent

70 - 6414

58.1 Good
(50-64)

60 -

50 ~

Fair

40 37 (35-49)

30.83 roor
30 | 27.53 poor

PMA Value

20 +
10 +

O T T T
LCICCF1 LCICJF1 LCICPVP LCRCCB1 LCDCDC1 LCBLHM1

Location

Figure 15 —Same as figure 12 except for Percent Model AffifRiMA). PMA represents
the comparison of collected data to an idealizedihtpacted) stream. If data completely
agrees with the idealized stream PMA values areescas 100%. Values above 64 are

considered excellent in this comparison.

Fish:

Analysis of fish is very helpful because these aigfas integrate environmental variables
through many years of changes and disturbancesle Wa provide only the current years
analysis it is reflective of many years of chanigased on the organisms of study. The
analysis represents fish sampled at each locatidribee deviation from ideal (similar to
PMA). This data supports our overall conclusioagipularly looking at percids which
are some of the most sensitive fish sampled (FigQ)e Upper portions of the Watershed
(Chaffin Farm) and Hollins Mill area of Blackwat€reek contain percids in proportion to
expected. Also, upper portions of the watershedaso catfish species which are sensitive
to sedimentation (Figure 16). We also believehilgh proportions of Cyprinids show
increased disturbance in streams and reflectitbeo$treams with very widespread

urbanization (Figure 18). These trends appearistems over a period of three years as
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illustrated in Figure 21. While total catch varieetween years, differences remained

consistent suggesting impairment of the samplezhsis.

Percent Catfish and Deviations from Ideal (5.5%)
by Location 4/2006
47 294 3.05
3 _
2 _
17 0 0 0 0
£ 0 -
S 1 I Percent
P 24 m Deviation
-3 1 256 -2.45
-4 -
_5 m
6 - 55 55 55 55
LCICCF1 LCICJF1 LCICPVP LCRCCB1 LCDCDC1 LCBLHM1
Location

Figure 16 —Percent catfish in each sample and the deviatmn the ideal percentage
from upper to lower portions of Blackwater Creektéfahed. 5.5% is the expected

percentage in the sample.
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Percent Suckers and Deviations from Ideal (11%)
by Location 4/2006

20 - 16.67

Percent

-5 -1.44

96 |@Percent
B Deviation
.15 -9.31

LCICCF1 LCICJF1 LCICPVP LCRCCB1 LCDCDC1 LCBLHM1

Location

Figure 17 —Percent Suckers found and the percent deviation fdeal percentage from
upper to lower portions of the Blackwater Creek &vstted. 11% is the expected

percentage for this group.

Percent Cyprinidae and Deviations from Ideal
(38%) by Location 4/2006

90 - 85.42 81.71
80 - 72.62
70 - 64.71 62.5

7.42 4

g1
62 3388 @ Percent

30 ) 45 W Deviation

Percent
N
o
|

-10 - -4.12
LCICCF1 LCICJF1 LCICPVP LCRCCB1 LCDCDC1 LCBLHM1

Location

Figure 18 —Percent Cyprinidae and deviations from ideal pdsganfrom upper to lower

portions of the Blackwater Creek Watershed. 38%esexpected percentage of this group.
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Percent Sunfish and Deviations from Ideal (15%)
by Location 4/2006

16.67

O Percent
m Deviation

Percent

LCICCF1 LCICJF1 LCICPVP LCRCCB1 LCDCDC1 LCBLHM1

Location

Figure 19 —Percent Sunfish and deviations from ideal percentaam upper to lower
portions of the Blackwater Creek Watershed. 15%esexpected percentage of this
group.

Percent Percids and Deviations from Ideal (22.5%)
by Location 4/2006

50 ~ 45.71

7120.59 28.21

= Percent
0 E Deviation

Percent
=
o
!

20 - 1335
20 1833 164 551

LCICCF1 LCICJF1 LCICPVP LCRCCB1 LCDCDC1 LCBLHM1

Location

Figure 20 —Percent Percids and deviations from ideal percenftagn upper to lower
portions of the Blackwater Creek Watershed. 22.iS #he expected percentage of this
group.
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Percent Percids for 2004, 2005, 2006
LCICCF1 - Iy Creek at Chaffins Farm
45 1 40.74 LCDCDCL - Dreaming Creek at McConville Road
40
35
30 -
= 24 O Year 2004
o 25 - 20.59
) l Year 2005
g 297 Year 2006
15 | O Year
10 - 8.2
5 25 2.38
0
LCICCF1 LCDCDC1
Location

Figure 21 —Percent comparisons for Percids between Ivy Creéhaffins Farm (rural)
and Dreaming Creek at McConville Road (developed}Hree consecutive years.

Bacterial (Numerical)

Total coliforms, fecal coliforms, fecal streptocgdéscherichia coli (E. coli), and
enterococci can be used to determine water qualibese bacteria are present in high
numbers in fecal material from both humans and alimHigh levels of fecal bacteria in
surface waters can indicate the presence of dis@aseng microorganisms leading to a
number of waterborne diseases and infections inamsm Current regulations allow 235
cfu/100mL (recreational use).

In the Blackwater Creek Watershed, the bacteriahtovary dependent on the proximity

of the date of storm events to the date of theng&lvents. The presence of these bacteria
is limited in the upper area of the watershed. WigeCreek portion is rural. This type of
land use and the Best Management Practices plade pave reduced this problem. The

presence of these bacteria most often occurs ilother portions of the watershed which
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are primarily urban, most likely resulting from t8&0 system in Lynchburg City. Fecal
Coliforms and E. Coli have been detected in nun®locations of Blackwater Creek and
the streams feeding Blackwater Creek during thesyeb2004 — 2006.

See Table 6 for a summary of Central Virginia Goeels School Bacterial Analysis

(minimum and maximum values recorded).
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Table 6: Central Virginia Governor's School Bacterial D&tammary (2005 - 2006).

Location Code and Description

GSBL002

GSBL005

GSBL006

GSBL011

GSBL013

GSBL014

GSBL021

GSBL022

GSDCO001

CVGS (2005) Blackwater Creek at Min
Langhorne Road Max

CVGS (2005) Blackwater Creek at Min
Lakeside Drive (from College LakeMax

CVGS (2005) Blackwater Creek at Min
Rhonda Drive in Sandusky Park  Max

CVGS (2005) Blackwater Creek at Min
Ward's Ferry Road Max

CVGS (2005) Blackwater Creek at Min
Vista Acres Pool Max

CVGS (2005) Blackwater Creek at Min
Vista Acres Pool Max

CVGS (2006) Blackwater Creek at Min
Lakeside Drive Max

CVGS (2006) Blackwater Creek at Min
Hill Street Max

CVGS (2005) Dreaming Creek Min
located before Leroy Bowen Drive Max
near Graves Mill Road Bridge

Tuesday, June 27, 2006
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Fec Coli

1100
13500

1100
11100

1200
10900

800
32700

1700
32900

400
32800

700
62500

(cfu/100 mL)
E. Coli

100
900

100
3800

200
2200

100
2700

100
2700

100
5700

1500

900

100
8100

Tot
Coliform

300
18100

100
10200

Page 1 of 3



Table 6—cont.

Location Code and Description

GSDC002

GSDCO003

GSHCO001

GSHC002

GSHCO003

GSTCO001

GSTC002

GSTCO003

GSTC004

CVGS (2005) Dreaming Creek Min
behind K. Petrie Landscaping Inc. Max
off of Timberlake Road

CVGS (2005) Dreaming Creek on Min
Buckingham Drive, off Timberlake Max
Road

CVGS (2005) Heritage Creek at  Min
foot bridge w/ runoff from Max
highschool

CVGS (2005) Heritage Creek at  Min
mouth of drainage pipe to go Max
under an earth dam

CVGS (2005) Heritage Creek wher#lin
the drainage pipe emptied Max

CVGS (2005) Tomahawk Creek at Min
McConnville Road (closer to Max
Graves Mill Road)

CVGS (2005) Tomahawk Creek at Min
McConnville Road (further from  Max
Graves Mill Road)

CVGS (2005) Tomahawk Creek at Min
Graves Mill Road Max

CVGS (2005) Tomahawk Creek at Min
Robin Drive Max

Tuesday, June 27, 2006

36

Fec Coli

700
49800

1700
49800

500
41700

900
33900

400
33800

1100
21100

1200
35800

1200
43700

700
25000

(cfu/100 mL)

E. Coli Tot
Coliform

100
13200

500
12300

100
600

100
440

100
900

200
7300

100
5100

100
4600

100
4000

Page 2 of 3



Table 6- cont

(cfu/200 mL)
Location Code and Description Fec Coli E. Coli Tot
Coliform

Gstcoos CVGS (2006) Tomahawk Creek offMin 1 200

Graves Mill Road upstream of Max 800 6300

Home Depot site
Gstcoos CVGS (2006) Tomahawk Creek offMin 1 1400

McConville Road downstream of Max 800 13400

Home Depot site
Tuesday, June 27, 2006 Page 3 of 3
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Land use

Current undeveloped areas adjacent to urbanized are currently facing tremendous
development pressure. As of April 6, 2006 BediGalinty had 135 active land disturbing
activities involving more than 207 acres of land gaovided by Pete Dalton, Department
of Natural Resources, Bedford County):
105 Single Family
7 Subdivision
18 Commercial
3 Grading
2 Civic development
with 78% being single family home development a@&oZor other. As of April 3, 2006
Lynchburg City had 156 active land disturbing aitiés, with 81% being residential and

19% being commercial development.

During Spring of 2006, Lynchburg College Studerdsducted land use research. They
collected GPS coordinates, street locations, asdrmhtions of active construction areas
throughout the watershed. Naturally this collattwentered around urban environment as
it is the area under construction. All active siteuld not be monitored. Recorded
information included zoning, actual land use, dr@durrent state of construction sites in
relationship to erosion and sediment control reiguta. This information is presented in

the following figures and tables:

Figure 1 - Map of the Blackwater Creek Watershetth \acations of observations
(denoted by stars).

Figure 22 — Map of Blackwater Creek Watershed gjaoning information.
Table 1 - Descriptions of the locations in the laiseé study.

Table 7 - Information found and documented durlngland use observations.
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Figure 22 — Blackwater Creek Watershed Zoning (2002). Map provided by Dave Perault, Lynchburg College.
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Table 7- Data collected during the 2006 construction syie@nducted by Lynchburg College Students.

Site  LC22001 220 meets Perrowville First National Bank
Lat Deg Lat_Min Lat Sec Lat DD Date  Type Comments
37 22 10.1 37.37 3/19/2006 Commercial New Bank just built — First National, Located directly next to Jefferson Forest Middle School,
Two subdivisions, one has ~ 32 townhouses built and ~ 12 in the process, the second one
Long_Deg Long_Min Long_Sec Long_DD has ~ 40 units in a gated community, Gravel drives
79 18 17.8 -79.30
Site LC22002 220 in Forest, VA Shopping Mall
Lat Deg Lat Min Lat Sec Lat DD Date  Type Comments
37 21 56.8 37.37 3/19/2006 Commercial Includes restaurant, furniture store, post office, BB & T, and insurance company, Newly built,
Soil still exposed, Construction next door to the left with newly built Bedford Federal, Huge
Long Deg Long Min Long Sec Long DD Warehouse behind mall, Huge amounts of soil exposure near warehouse.
79 17 46.4 -79.30
Site  LC50101 501N Waterton Subdivision
Lat Deg Lat Min Lat Sec Lat DD Date  Type Comments
37 26 114 37.44 3/19/2006 Residential ~30 houses already built, ~10 in process of being built, Abundant loss of top soil, exposed soil
everywhere, In process of clearing woods (clear-cut), Fire hydrants being installed, Large
Long Deg Long Min Long Sec Long DD amount of construction equipment in use, Entrances without gravel (multiple), No silt fences
79 14 14.1 -79.24 behind 20 ft pile of soil, Fences not being properly used, More development proposed for the

future, Should be zoned as high density residential

Site LC50102 Off 501N New Britain Irving Park
Lat Deg Lat_Min Lat Sec Lat DD Date  Type Comments
37 26 17.4 37.44 3/19/2006 Residential Mainly completed building but small projects still occurring, Man-made lake, Tennis courts,

Pool, Small creek running through subdivision, Soil piles

Long_Deg Long_Min Long_Sec Long_DD
79 13

37.1 -79.23
Site LCAMBO1 Ambassador Drive off 221 Subdivision
Lat Deg Lat_Min Lat Sec Lat DD Date  Type Comments
37 22 11.7 37.37 3/19/2006 Residential Compacted housing, Abundant soil tracking on road, Large amounts of soil piles, In process of

clearing trees, Top soil gone, Unable to count all construction sites — very prevalent

Long_Deg Long_Min Long_Sec Long_DD
79 15 38.7 -79.26

Monday, June 05, 2006 Data Developed by Keith Ince, Hollie Hall, Anne&tu Page 1 of 5
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Table 7—cont

Site  LCCOFO1
Lat_Deg Lat Min
37 26

Long Deg Long Min
79 15

Site LCCOFO02

Lat_Deg Lat_Min
37 26

Long_Deg Long_Min
79 16

Site  LCDREO1
Lat_Deg Lat Min
37 21

Long Deg Long Min
79 13

Site  LCENTO1
Lat_Deg Lat_Min
37 21

Long_Deg Long_Min
79 14

Site  LCGRAO1
Lat_Deg Lat_Min
37 22

Long_Deg Long_Min
79 14

Monday, June 05, 2006

Coffee Road

Lat Sec Lat DD
30.4 37.44

Long_Sec Long_DD
45.7 -79.26

Coffee Road

Lat Sec Lat DD
26.2 37.44

Long_Sec Long_DD
20.4 -79.27

Date  Type
3/19/2006 Residential

Date  Type
3/19/2006 Residential

Timberlake Road to Dreamy Creek Road

Lat Sec Lat DD
25 37.35

Long_Sec Long_DD
9.9 -79.22

221 on Enterprise Drive

Lat Sec Lat DD
39.9 37.36

Long_Sec Long_DD
25.9 -79.24

Graves Mill to Lilian Road

Lat Sec Lat DD
39.4 37.38

Long_Sec Long_DD
16.2 -79.24

Date  Type
3/26/2006 Residential

Date  Type
3/19/2006 Residential

Date  Type
3/26/2006 Commercial

Wildwind Subdivision
Comments

~50 houses, Built in ~ 2000, Pond on premise, not well kept, dock falling into water,
Construction complete, Several lots still available for building, Exotic trees brought into

subdivision, Farm directly across Coffee Road from the Wildwind Subdivision

Boone Hill Subdivision
Comments

Silt fences properly installed and in very good shape, Only four houses completely build but
future plans show that 18 houses will be built, Actually good environmentally conscience

technigues being used, Man-made pond on premise, Small tree clearings in near future, Very

good shape!

Windsor Hill Subdivision

Comments

Bulldozer on premise, Completed dam, Silt fences in place with correct usage, Hay covering

all soil that would be exposed, 1 picture

Windhurst Subdivision
Comments

Newly built community, With businesses, restaurants, shops and model homes, Apartment

complexes, Town homes (City Place), YMCA, Sitill building and adding

Community First Bank
Comments

Next to community first bank, Bulldozers at work, Using soil to build up land, Large soil piles,
Future home of Forest Dental Center, Rock Fish Construction, Gravel entrance, Very full silt

fences and not installed around entire perimeter, No straw on exposed soil

Data Developed by Keith Ince, Hollie Hall, Anne&tu
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Table 7—cont

Site  LCHAWO01
Lat_Deg Lat Min
37 25

Long Deg Long Min
79 15

Site  LCHILO1
Lat_Deg Lat_Min
37 24

Long_Deg Long_Min
79 11

Site LCLANO1

Lat_Deg Lat_Min
37 24

Long_Deg Long_Min
79 10

Site  LCLANO2
Lat_Deg Lat_Min
37 24

Long_Deg Long_Min
79 10

Site LCOLDF1
Lat_Deg Lat_Min
37 24

Long_Deg Long_Min
79 11

Monday, June 05, 2006

Hawkins Mill Road

Lat Sec Lat DD
42.4 37.43

Long_Sec Long_DD

40.3 -79.26
Hill Street
Lat Sec Lat DD
37.8 37.41

Long_Sec Long_DD
7.1 -79.19

T of Langhorne and Clifton Road

Lat Sec Lat DD
49.7 37.41

Long_Sec Long_DD
47.7 -79.18

Tate Springs Road off Langhorne

Lat Sec Lat DD
55.4 37.42

Long_Sec Long_DD
18.8 79.17

Old Forest Road

Lat Sec Lat DD
32.4 37.41

Long_Sec Long_DD
319 -79.19

Glenbrooke Subdivision

Date  Type Comments
4/2/2006 Residential ~1 mile stretch of one story full on-site maintenance homes, Every house the same, Large soil
pile (~ 10 feet tall) with no silt fence, Small traces of soil trackings, Vast amounts of open
grassed area behind houses, Pretty much complete other than about four houses
ClearBrooke Apartments
Date  Type Comments
4/2/2006 Residential 2 full completed buildings, Each building about 5 stories, All construction complete, Hay
covering all exposed soil, Up and running facility, Actually looks really good, See no direct
problems, In process of re-planting of trees
Planters Bank
Date  Type Comments
4/2/2006 Commercial Completed outside of brick building , Building ~ 3 stories, Also adding onto building, Soil
trackings covering pavement, ~ %2 acre of exposed soil in front of building, Trailer on premise,
Garbage floating throughout parking lot from construction, Will be paving around entire
building, Coleman-Adams Construction
Lynchburg Hospital Wing
Date  Type Comments
4/2/2006 Commercial ~ Additional 5 Story building being added, Large panels in front of construction, Only beam
structure is standing as of now, Gravel surrounding building, Abundant amount of machinery,
Additional trailer units (~4), Barton-Malow Contractors
Acorn Hill Day Spa
Date  Type Comments
4/2/2006 Commercial Large building addition next to original house, Soil exposersure throughout area, Tools laying

out everywhere, No silt fences, Small amounts of gravel spread around new addition (scarce
though), Area will be paved , Pond at bottom of hill looking very muddy, Collins Constructors

Data Developed by Keith Ince, Hollie Hall, Anne&tu Page 3 of 5
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Table 7—cont

Site  LCOLDF2
Lat_Deg Lat_Min
37 24

Long_Deg Long_Min
79 11

Site  LCOLDF3
Lat_Deg Lat_Min
37 24

Long_Deg Long_Min
79 13

Site LCPERO1
Lat_Deg Lat_Min
37 24

Long_Deg Long_Min
79 18

Site LCWARO1
Lat_Deg Lat_Min
37 20

Long_Deg Long_Min
79 11

Monday, June 05, 2006

Old Forest Road

Lat Sec Lat DD
39.6 37.41

Long_Sec Long_DD
58.3 -79.20

Old Forest Road

Lat Sec Lat DD
28.2 37.41

Long_Sec Long_DD
4.8 79.22

Perrowville Road

Lat Sec Lat DD
50 37.41

Long_Sec Long_DD
34.2 -79.31

Date  Type
4/2/2006 Residential

Date  Type
4/2/2006 Residential

Date  Type
3/19/2006 Residential

Wards Ferry Road meets Wards Road

Lat Sec Lat DD
36.6 37.34

Long_Sec Long_DD
26.1 -79.19

Date  Type

3/26/2006 Commercial

Data Developed by Keith Ince, Hollie Hall, Anne&tu

Legacy Oaks

Comments

~ 30 homes in use (fully complete), ~5 in process, Soil tracking very thick on the road, ZERO
silt fences, Bucket containing blue liquid leaking into driveway and traveling down into the road
(this is in the driveway or an uncompleted home), Large gravel pile, Clearing of tree in process
right now, More building in future

Sterling Town homes

Comments
~ 3 acres of cleared land (all soil), ~ 24 units already built (serving 2 homes in each), Soil
everywhere | look, Trackings of soil in road, Pipes laying all around, No silt fences , Cleared

trees in pile, Neighbor's Constructors

Ivy Hill Subdivision

Comments
Older community in front of subdivision but opens up to HUGE residential development towards
the back, Based around a golf course, Smaller houses build in the front of the subdivision with

large one in the back, Still potential sites available, Top of hill building is in the process, Lots of
newly planted trees, Houses very close in distance to one another, This subdivision is
connected to Lakepointe subdivision located off of Gilfield Street, Open soil running directly
into Lake, Howard’s Scenic Trail Road has huge amounts of exposed soil, with soil fences full,
Heavy development

Kohl's & Old Navy

Comments
Silt fences up but falling and full, Rip rap in gully, Gravel entrance, All top soil completely
exposed, 15 different types of heavy equipment on site, Small future tree clearings, 1 picture

Page 4 of 5



Table 7—cont

Site LCWARO02
Lat_Deg Lat Min
37 21

Long Deg Long Min
79 11

Site LCWARF1

Lat_Deg Lat_Min
37 21

Long_Deg Long_Min
79 12

Site  LCWARF2
Lat_Deg Lat Min
37 21

Long Deg Long Min
79 11

Site  LCWIGO01
Lat_Deg Lat Min
37 25

for

Long Deg Long Min
79 15

Site LCWIG02
Lat_Deg Lat_Min
37 25

Long_Deg Long_Min
79 15

Monday, June 05, 2006

Wards Road
Lat Sec Lat DD
3.2 37.35

Long_Sec Long_DD
3.4 -79.18

Wards Ferry Road

Lat Sec Lat DD
41.8 37.36

Long_Sec Long_DD
11 -79.20

Wards Ferry Road

Lat Sec Lat DD
40.7 37.36

Long_Sec Long_DD
416 -79.19

Wiggington Road

Lat Sec Lat DD
40.4 37.43

Long_Sec Long_DD
6.9 -79.25

Wiggington Road

Lat Sec Lat DD
54.2 37.43

Long_Sec Long_DD
6.9 -79.25

Date
3/26/2006

Date
3/26/2006

Date
3/26/2006

Date
4/2/2006

Date
4/2/2006

Data Developed by Keith Ince, Hollie Hall, Anne&tu

Type

Commercial

Type

Residential

Type

Commercial

Type

Residential

Type

Residential
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Shopping Mall

Comments
Back of mall, soil fences, Top soil covered with hay, To the right a future site for Chili’'s, Silt
fences in place but full, Large amounts of exposed soil

Fountain Gate Town homes

Comments

Soil everywhere; held in by curbs, Gravel drive, Soil trackings in gravel — very abundant, No silt
fencing, Lumber left out in open, Pipes/wires sticking out of ground, Garbage on ground, ~ 30
town homes completed, ~ 30 more in process of being built, Able to drive on soil, 2 pictures,
Structures Unlimited Inc. (W.D. Hall)

Commercial Construction

Comments

Huge Construction Site, Soil piles everywhere, Silt fencing up and correctly installed, Large
amounts of soil trackings, Next to Church of Nazarene, 1 four story building in construction,
Looks as though 3 more building could be put in the area, Lots of construction equipment on
premise, Coleman — Adams Contractors, 1 picture

Boxwood Subdivision

Comments
Very large subdivision, Private pool on premise, Majority of houses complete, ~1 out of 15 not
complete, Several houses unoccupied, Soil exposed on some lawns with no straw, Still room

additional buildings, Silt fences installed properly

Bethel Park Subdivision

Comments
HUGE houses, Soil exposure with no hay, Majority of houses are receiving final touches,
Large equipment on premise, No silt fences but curbs — some soil still running into the road

though, ~ 40 homes, Zero trees in area, RealTech Construction
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Historical Narrative — what follows are verbal descriptions of impainn#hroughout the
watershed described in the historical data.

1971

RMWC Student-Originated Studies, Ecological anddbagical Aspects of the proposed
Backwater Creek Park in Lynchburg, Virginia, Spaesiby the National Science
Foundation to Randolph-Macon Woman's College, GBi#9183, Summer, 1971

This study’s purpose was to evaluating the Blackw@reek for the future park we now
know as Blackwater Creek Trails. The study focuselg on Blackwater Creek, but
supplies narrative that helps us to understandgttte of all the creeks in Blackwater
Creek Watershed at that time. Data was developddexorded on a weekly basis during
June and July of 1971.

The following is a sample of comments reflectingithindings:

College Lake is known to be polluted with sewagehénters from old sewage
lines on one side of the lake. In May of this yeae line ruptured. Dr. Ramsey of
Lynchburg College estimated that 5,000 gallons/heere pouring into College
Lake. How long this continued is not known.

... raw sewage enters Blackwater Creek from a snhedtio pipe near Bill Mosby's
Plumbing and Heating.

Sampling site approximately 50 meters below entaridvy Creek. Between sites
3 & 4 [Blackwater Creek at Clifton Avenue], thesea concrete forest and a
landfill area, debris from which has completelydked the creek. These are off
Langhorne Rd.

A sewage pipe can be seen crossing the creek Ibei®wsite [Blackwater Creek @
Hillsdale]. Much wood and debris is caught here.

... atributary ... contains raw sewage from an opgnsgwage pipe. A sewage
pipe crosses upstream. The smell of sewage ism@vid

There is very low turbidity but high ion contentlamuch garbage in the Branch
[Meeting House Branch] itself. The tributary frahe landfill is filthy. It reeks of
garbage. Rubber shoe sole forms from a shoe coyrgr@nwashing downstream.

Mud on the bottom is quite deep - at least three fe

... finding Blackwater Creek marginally polluted migiby dilapidated sewer lines
running the length of the creek and along Collegkd.
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. the Meeting House Branch tributary contrasteelagly with those for
Blackwater Creek. ... large pieces of rubber wdrgeoved in this stream
...Similar pieces of rubber were found below Holli# Dam

In addition to the city landfill, a private landfiturrently in operation off
Langhorne Road is obstructing the flow of the cre€kis is the result of both
concrete and slag dumping from the top of the hill.

... sewage which has been observed to enter the toeekributaries before
Thomson, site 5, and Overbrook, site 7.

Raw sewage is also known to enter College Lakeuatdoints as a result of leaks
in the archaic city sewer system.

Turbidity is caused by solids in suspension sucsilgsvhich result in reduced

light penetration. From the headwaters, where tirbitlity is very low, to the
Hollins Mill Dam the trend is increasing turbidit§site 1 [Below College Lake]
receives its turbid water from College Lake. Fotithe six tributaries seen to
enter Blackwater add turbidity; two bring sewageldawo carry silt. .. College

Lake obtains a part of its turbidity not only frdmown sewage leaks but also from
construction above the lake. .. The creek'’s tutyid made up of such fine
particles that they do not settle out and will Baen filter out totally.

Many parameters measured at site 1 [Below Collegje]l are a direct result of
conditions in College Lake.

Turbidity in Blackwater Creek is in part natural tduas been increased by siltation
due to construction and sewage.

The pollution is of four types: silt, sewage, dslamnd inorganic ions.
The quality of the creek water could worsen dradiycf the sewage leakage into

the creek at present is not repaired. ... This sewimgv contributes to the growths
of odor-producing and toxic algae and bacteria.
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1981 - 1987

CVPDC - Metropolitan Strategies for Protecting Wafmuality in the Lynchburg Area,
May 1987 ( w/ support of Friends of Lynchburg Stnédalleys)

This project studied the streams in the Blackw&terek Watershed and a few on the
outside margins of the watershed (Fishing Creettitd Creek, Pigeon Creek and Williams
Run) during the periods of 10/1981 to 7/1983 ari®84 to 3/1987. Data was collected
and recorded on a monthly basis. The narrativeaeted for this report reflects data from
within the Blackwater Creek Watershed only.

The following is a sample of comments reflectingithindings:

... intensive development is expected in the headsvattall the study area
watersheds. The topography of the Lynchburg aseah that the majority of this
expected growth will increase the septic and stewater flow in two watersheds,
vy and Blackwater. While both streams will bejeabto higher storm water
volunteers and the sewer interceptors in both vehteds will receive increasing
wastewater volumes, increased septic flow in tleelBlater Interceptor is
probably the dominant concern for that watershedppposed to increased storm
water runoff in the vy Creek Watershed.

Expansion in the interceptor system in the lasydars has been dominated by
growth along the US Route 460 corridor in the sawgbt end of the city. ...
continued residential development and a dramaticdase in industrial activity
are anticipated.

. the city has entered into agreements with Cathpbd Bedford Counties to
accept sewage from those jurisdictions for treatna¢nhe Regional Wastewater
Treatment Plant.

At present the City of Lynchburg and surroundingrdces follow the state's
guidance on storm water management. This guidemseestablished by the
Virginia Soil and Water Conservation Commission anavided in the 1980
Virginia Erosion and Sediment Control handbook.nBlof the study area
jurisdictions have seen fit to mandate requiremémneddition to those required by
state guidance.

Blackwater Creek is located wholly within the QGifyLynchburg, ... Anticipated
land use changes primarily to include the convergibthe vacant area within the
watershed to residential housing... Industrial depetent is anticipated in sizable
tracts adjacent to Lakeside Drive and Route 291, ssme expansion of
Blackwater Creek Natural Area. ...A potential lars# whange is extensive office
development both in presently utilized areas andagsint areas around
Lynchburg General Hospital.
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vy Creek is the largest watershed drainage arethiwithe study area. ... The
land use pattern in this area is expected to dngfvificantly. Low density
residential growth is expected to utilize a sigrdfit part of the vacant land
presently available in the water shed. ...A vergéaarea located north of US 221
and west of the yet to be built Northwest Expreggwabably will be developed as
industrial sites. This industrial development v significantly different from the
present forested and agricultural nature of theaaamd the typical residential
growth which dominates adjacent watersheds.

Like vy Creek, Burton Creek's watershed is noitéichto Lynchburg corporate
limits with 25 percent being outside the city. Residential activity will continue

to be a significant land use pattern with extensigeelopment along US Route 460
and US Route 29 are expected to expand by congextifacent vacant land and
some areas currently in residential use. More stdal and institutional
development is anticipated along the US Route 28idaw with industrial park
growth and expansion of Liberty Baptist Collegepexgively. ... Seventeen
percent of Campbell County watershed area remaagant. Future development
will result in a roughly even amount of residentald commercial activity in this
area.

Dreaming Creek: ... single family housing and vadantl represent the
predominate land uses in the Dreaming Creek dragnaigga. ...The present
development shaping this area is commercial stepetbpment along US Route
460 and subdivision development off of US Routeah@O_eesville Road. ...
Residential land use in the drainage area is exgubtd intensify with more
complete utilization of vacant areas. Increasedding density along Leesville
Road and US Route 460 and a marked increase irsiridudevelopment are also
anticipated in the drainage area. ... Future lars us anticipated to result in an
intensive commercial development of presently viaaagas and continued
residential development.

None of the data values obtained exceed the Vagiater Quality Standards for
Class Il not-tidal water bodies, the class to whtbe monitored streams belong.
Also, note that all of the streams monitored dutimg study period were with the
minimum dissolved oxygen, acceptable pH range tlamdnaximum temperature
standards set for Class IVC water bodies in thé&estd he streams could similarly
meet Class V and VI, Put and Take Trout and Nafliraut waters, dissolved
oxygen and pH standards. The water temperatutera however was violated
on a number of occasions by on or two degrees.

The data appears to indicate several relationsleixist between storm events and
water quality in the study area watersheds. Stitheother watersheds suggest
that the storm flow there is elevated sedimentdaatt reduced dissolved oxygen
content. Both these trends were noted in the slatlyin either a qualitative or
guantitative fashion.
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In lieu of a quantitative measure of turbidity, coents describing the clarity of the
stream are common. Comments indication varyingesesgof turbidity often occur
after storm events have introduced an elevatedvsedi load into the streams.
Settable solids were monitored as part of the 19833 sampling effort and here
instances where high flows and elevated settabiidsscoincide were observed.

Releases of septic waste are occurring, and asquely discussed storm events
are moving large quantities of sediment in the gtwdtershed. The data indicates
these and perhaps other types of events are regutfti (1) Introduction of fecal
coli forms to the streams; and (2) creating instesmof high BOD. ... The
observations of large numbers of fecal coli fornay/ralso indicate problem areas
either in terms of septic releases or storm watgrorf.

A number of sites exhibit coli form counts in exaafsthe contact recreational
waters standard. These sites are on Pigeon, lvgaling, Fishing, and
Blackwater Creeks. Although fecal coli forms arffuenced by material
introduced to the stream by overland runoff itngoprtant to note that several of
these sites are in known interceptor overflow peabkareas (i.e., Fishing and
Blackwater Creeks). Others are in more enigmatéaa (i.e., Dreaming and
Pigeon Creeks). ... Excessively high BOD values olst@ned at the same
stations with high fecal coli form counts. ... as t@aster overloads a known
problem in several Lynchburg sewage interceptois facal coli forms are most
easily linked to septic releases, these resultgapfo suggest septic releases are a
source of water quality degradation on Blackwated &ishing Creek.

During 1986 the City of Lynchburg cites a totakof erosion and Sediment
Control Ordinance violations. Included in these sites are several sites where
extensive land disturbing activity has been ingdhtvithout application through the
permit procedure.

Watershed in the Lynchburg urban area are beconmaggasingly urbanized and
will continue to do so into the foreseeable futinareasing both the amount of
impervious area in the watersheds and presentirdjtatal demands on the
regional sewage system.

Extensive land disturbing activity is ongoing ie ttudy area, and a significant
percent of the land disturbing sites do not havecaite sediment and erosion
control devices, nor are they utilizing good seditrend erosion control
techniques (i.e., best management practices).

Observation of area streams support the hypothbsisstorm water runoff and

septic releases constitute a real threat to watalidy in high priority streams in
the study area.
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1993 - 1995

The content of these narratives were extracted thanfollowing Lynchburg College and
RMWC student studies:

1.

2.

LC Stream Limnology, Lynchburg College Stream Studpamed Branch,
Richmond Street to Lakeside Drive, by Suellen @hiBec. 6, 1993

LC The Fox Creek Stream Profile by Doug Yeatmaea,Jaukson, Kassaundra B.,
Dec. 6, 1993

RMWC Water Quality of Black Water Creek and IvyeRras Indicated by
Macroinvertebrate Populations, by J. Leslie Johnaad C. Jeanette Ulrich,
Spring 1995

RMWC Bacterial Analysis of Blackwater Creek, by s |. Miller, Caroline A.
Stephens, Spring 1995

The following is a sample of comments reflectingittindings:

In our analysis of water samples collected fromcBlgater Creek, we were able to
determine whether further development around teelcicontributed to its
bacterial content as compared to the 1971 studhetreek. ... We had
hypothesized that the number of colonies [E. Cailgach site would be higher
than those found in 1971 due to population growttl endustrialization. However,
this was proven false. The 1995 counts were $gnifly and consistently smaller
than those taken in 1971.

Site 3 [Blackwater Creek at Hill Street] remain@dgoor to fair range in water
quality scoring for the first three sampling timds. the final sampling, site 3 data
illustrated a water quality assessment score inféiierange of stream health, this
correlates with the diversity index rise, as well.

According to the results of both biotic indices tturrent water quality of
Blackwater Creek and Ivy Creek is assessed to gead condition across all
sites, with the exception of Site 3 [BlackwaterdRrat Hill Street].

Each site presented a good amount of bacteria hafysis, but we found that the
largest bacterial count was obtained at site fiBite five is located on Peninsula
Street where Ivy and Blackwater Creeks come toge#khough site five had the
highest count, an analysis of variance showedtiete was not a statistically
significant difference in any of the counts takealbof the sites (F=2.0192;
CVv=9.98).
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2000 - Current

The content of these narratives were extracted frgnchburg College student studies in
their Freshwater Ecology class (2000 to preserdguthe direction of Dr.Thomas
Shahady:

The following is a sample of comments reflectingithindings:

Blackwater Creek at Hollins Mill Dam:

o The water had no odor, appeared greenish and handtill amounts of
woody debris and organic material.

o There was no water odor, and it appeared to berchgth a greenish tint.
Trees, shrubs, and bare soil was present on th&,kmard the bank itself
was slightly sloping.

Dreaming Creek:

o The water had no odor, appeared clear and had gldramounts of woody
debris and organic material. ... There was some ggebgunk along the
stream, foam and sheen on the shoreline. The &aifdred from severe
erosion and collapsed banks.

o Sites such as Rock Castle and Dreaming Creek appdss most effected
by development.

o ... low numbers of Percids, possibly indicating Heylrels of sedimentation.

o The water had no odor, was light brown in coloriwat small amount of
oily sheen. The banks had some trees, bushegrassl around them. A
little bit of trash was found around the stream ancouple of ditches were
found running into the creek. No aquatic vegetati@s found.

Rock Castle Creek:

0 The Rock Castle Creek site, which is located ondé/&oad right in front
of Cracker Barrel and Wal-Mart, is perhaps the mioigihly impacted out of
all the sites studied. This urban land use is §layeteriorating the streams
water quality with increased automobile exhaustgstrian traffic above
the stream and an enormous amount of commerciarekpn in the area.

o Sites such as Rock Castle and Dreaming Creek appdss most effected
by development.

o The water appearance was light brown with no odélong the banks some
vegetation appears, but one side has parking ioisd the stream and a
highway on the other side. Rip rap has been put@gh runoff into stream
from the parking lot adjacent to Cracker Barrel.

vy Creek at Chaffin’s Farm:

o Inrecent years, various BMP's have been implendehi@ughout this site
and they are reflected in the improvement of ovevater quality and
biodiversity. The BMP's implemented include bt mot limited to denying
cattle direct access to the stream, which increagesian buffer and limits
changes in stream morphology.
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o The water had no odor, appeared to be turbid andk ¢eaown, and had

occasional large woody debris and naturally -oc@ogrorganic material.
. The stream bank was partially covered with trebsubs, and tall
grasses. There was an abundant population ofifishe stream measuring
3 - 6 inches.
vy Creek at Jefferson Forest:

o Jefferson Forest had a silt bottom providing whap@ared to be an ideal
habitat for suckers. Jefferson Forest appeareldedighly impacted with
trash on the banks and a road passing through titeasn.

0 Water appears to be turbid and very muddy withewytador. ... The
stream bank is highly forested with trees, shriboshes, bare soil, and
boulders/rocks.

vy Creek at Peaksview Park:

o The water had a slightly fishy odor, appeared liglawn and had
occasional amounts of woody debris and organic melte

o This stream has been severely channelized andiosnteostly riffles and
runs greater than 2 ft. deep with a silt and sahdftom and some
completely embedded gravel, cobbles, and bouldecszasional large
woody debris was found in the 12 ft. wide creek Witle to no organic
material found. Water was light brown with no od@oth banks are
severely sloped and are made up of mostly rip rafhe stream had no
vegetation in it and there were signs of mud ,esitering the stream from
both sides.

General comments about the creeks in BlackwateelCYgatershed:

o0 This study supports our hypothesis that water guadiegrades with
increase in urbanization in the Blackwater Creeki&vshed of Lynchburg.
.. There is an overall trend of decrease in watgaldy in the more
populated areas of the city where there is an iasesin the amount of
wastewater, cleared land, construction, and impmusisurfaces compared
to rural areas of the watershed with a limited plapion and more forested
land.

o0 Based on the results there are several thingsdhatbe done to improve
the quality of the streams. The continuation dfes@sion techniques
should be further implemented. When new constmigtians are sent to be
approved, there should be consideration for thairsdtmeandering of the
stream. If at all possible construction shoulddodt around the natural
stream and not move the stream around the congtruct

0 Many of the wastes, nutrients, and pollutants poedlby urbanization in
the Blackwater Creek watershed end up in the ClesdapBay. The Bay
has become a huge pollution trap much like Collegiee and has
experienced fish and shellfish kills, severe sediat®n, and losses of
biodiversity.
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Discussion:

Assessing the impact of urbanization on streammptality is a difficult task. Sources of
pollution are diffuse and patterns of developmemtable among watershedstany small
decisions integrate into a mosaic of environmenmaiacts throughout a watershédidwas
our intent to examine the changes in data parametar time periods and over different
portions of the watershed, in order to generaheedffects of the rapid growth and
development this watershed is experiencing. De@igind recognizing the impact of
urbanization to the ecological environment critichiterature is full of reporting the
dangers of urbanization on the ecological functigrof our streams and lakes (Henley et.
al 2000, EPA Water Quality Reports). The real aang the continued growth and
development of a watershed that is already heatgssed and damaged without any

guiding documentation.

The evidence uncovered through this study supplogtbelief that Blackwater Creek water
guality has degraded consistently with increasédnization. Furthermore, evidence
presented here suggests this degradation is aateter Disparity between sample sites
becomes more pronounced through 2004 comparecdeaith sets of data. This disparity
is further demonstrated through the differencespper and lower portions of this
watershed. Our data suggests a “gradient paradijloDonnell et al. 1990), showing
greater degradation of water quality with incregainbanization.

This is not a surprising result. We know consiarcsites in our study area adhere to a
poor standard of compliance (Swackhammer and Ska@@il). During the course of
this 2001 study, well-maintained compliant conginrcsites were not available. The
non-compliant construction sites increased levetaductivity, total dissolved solids,
phosphorus, temperature and sand/sediment haBitate mandated erosion control
practices are generally not followed or poorly afistd (Land use and Historical Data).
Red clay soils are difficult to control on constran sites allowing fine sediment into
streams (Lemly 1986). Sediment loading coupleth wiban watersheds elevates water
pollutants in developed watersheds (Lenat and GnalnE994). Our data supports these

findings, and concludes that this problem stillséxiand has compounded through time.
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Recommendations:

Efforts needed to control this problem are reldyiwtraight forward.

Riparian buffers must be mandated in all constomcgrojects We need to work to

save and restore riparian corridors throughoutaoea. This easily practiced but
simply ignored water quality management practicestrbe mandated in our area
through local government. The Commonwealth of MigJames River Tributary
Strategy suggests that 25 - 100 foot wide buffersnintained throughout portions
of Chesapeake Bay

The DCR minimum standards as specified in Virgid@e must be unequivocally

enforced. In Virginia, The Department of Conservation aretRation (DCR) is
charged with controlling sedimentation from constian sites. The agency has
developed 19 minimum standards specified in Viatode (Section 4VAC50-30-
40) directing land-disturbing activities (VirginRCR 1992). It is important that
DCR consistently enforce these minimum standardslé/¢maller in area than
agricultural sites, construction sites erode athsignificantly higher rate (EPA
1994). Sediment often enters directly into a waderse without riparian buffers or
agricultural best management practices to slownpede its progress. Plans for
retention ponds, wetlands, swales, and propeasdilerosion controls during
development are not enforced as specified in cddes destructive force to our

streams must be controlled. This is a dangeroatipe.

Measures needed to improve water quality througtimuBlackwater Creek

Watershed must be developed and adheredbhese measures must be an integral

part of our watershed development before so muchsitnucture is developed that
the repair of these water resources becomes inipessitoo costly. These are
very resilient systems, yet they need some efiodur part to maintain acceptable

levels of water quality.
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College Lake



lvy Creek at Chaffins Farm

Land Use: Agriculture
Water Quality: Good



lvy Creek at Hoopers Road

Land Use: Pasture
Water Quality: Good



Dreaming Creek at McConville Road

Land Use: Restoration
Water Quality: Poor
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lvy Creek at Peaks View Park

Land Use: Suburban and Recreation
Water Quality: Poor
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Rock Castle Creek at Wards Road

Land Use: Urban
Water Quality: Poor
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Blackwater Creek at Hollins Mill

Land Use: Recovery
Water Quality: Moderate
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