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. ERRATA - May 17, 1990

Route 29 Corridor Study
Aquatic Resources and Water Ouality. Technical Memorandum dated April,
1990

All references to alignment 8 or Alternative 8 on tables and figures and
in the text should be deleted. Alternative 8 was an earlier expressway
alternative that was discarded.

Similarly, references to alignments 11N-12S and 12N-11S should also be
deleted as these alternatives were also discarded.
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PREFACE

This report has been prepared for the Virginia Department of Transportation
as supporting lnfornation for the Draft and Final Envlronmental Impact
Statements (D.E.I.S. and F.E.I.S.) for the U.S. Route 29 Comldor Study proJect
ln the City of Charlottesvllle and Albernarle County, Virglnia.

The study consists of an examination of nlne (9) alternatives for a
corridor selection within nhich to construct a limited access hlghway facllity
to provide sufflclent trafflc capacity to address problens now exlstlng in the
area and traffic volunes anticipated to the year 2010. The study area
enconpasses approximately 63 sguare niles of Albenarle County, and extends fronr
a point 0.25 mlles south of the Junction of U.S. Route 29 and the South Fork of
the Rlvanna Rlver in the north, to U.S. Interstate Route 64 ln the south.

This report is one of a serles of technical reports which provldes detailed
supporting docunentation for the sunnary discussions presented ln the Draft and
Final Environnental Inpact $tatements. Technical report sections for the
projectrs Natural Bnvironnental Analysis have been prepared for each of the
followlng areas:

Aquatic Resources and Tater Quality
Aquatlc Ecology
Wetlands
Groundwater and Surface Hydrology
Floodplains
Terrestrlal Ecology
Geology and $oils
Agricultural Resources
Forest Resources

Copies of this report and assoeiated proJect plans and information are
available for the public's review durlng offlce hours at the Virginla
Department of Transportatlon Offlces at 1401 East Broad Street, Richmond,
Vlrginla.



SUIII{ARY

1.0 INTRODUCTION

The U.S. Route 29 Corrldor Study was designed to identify and evaluate
transportation alternatlves for the inprovement of traffic conditions wlthin
the existing Route 29 transportatlon corridors. This study was undertaken to
define envLronnental consequenees of road construction wlthln the study area.
Effects on water quality in streams and the South Fork Rivanna Rlver Reservoir
are considered on a regional- and comidor-wide scale. Specific lmpacts on
water quality, wetlands, groundwater resources, and floodplaina are addressed
with respect to each of the study alternatlves.

2.0 STUDY METHODS

To assess lrpaets on existing conditions in the study area, an extensive
survey was carried out along each study allgnment. ltater quality sampling was
conducted monthly and quarterly for one year at a total of 43 strean and river
locations, Macrobenthic sanpling was perforned in seleeted streans to
supplement analytical data on overall water quallty ln the study area. llonthly
sampling was also conducted on the South Fork Rivanna River Reservoir, the
naJor drinking water source for the City of Charlottesville, Albemgrle County,
Virginia. In conJunction wlth this study, a bathymetric survey sas conducted
on the Reservoir to determine the effects of eutrophication and early
sedinentation on this drlnking water source. It{acrobenthic sampling was also
conducted at sone sltes to supplenent overall water guality data in the
piedmont streams of Albemarle County.

Inpacts on streans and wetlands were deternined through examinatlon of
U.S.G.S. topographlc maps followed by extensive field veritifigatlon along each
study allgnnent. Streams $rere classified by stream order and the nunber of
streams crossed by each alignnent was considered in the inrpact analysis.
tfetlands along each allgnment were dellneated following the routine onsite
inspection approach as outlined in the the Federal Manual for Identifying and
Delineatlne Jurisdiqtlonal Wetlands (19S9). The wetlands were also classified
according to the classlficatlon hterarchy of wetlands and deepwater habitats
established to Cowardin, et. al. (Classification of Wetlands and Deepwater
Habitats of the Unlted States) by Cowardin, Lewis lrl., et. al.) and the acreage
of inpact for each site ras then calculated.

To address inpacts on ground nater resources and floodplains, existing
literature was used to deternlne existlng conditions and where inpacts nay
occur. Data from the Virginia State Water Control Board were used to determine
existing conditions on ground water resources, and soll lnfornatlon fron the
U.S. Soil Conservation Service provided informatlon on potential recharge sites
where contantnatlon night occur. National Flood fnsurance Maps were used to
determine inpacts on 100-year floodplains ln the study area. A nodel of runoff
from highways was also utilized to assess lmpacts of this factor on the study
al lgnments .
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3.0 EXISTING CONDTTTONS

The piednont streans of Albenarle County are generally soft and of good
water quality. l{any small streans drain the study area into three main river
basins of the niddle Janes River: the South Fork Rivanna River, North Fork
Rivanna River, and the Rivanna River. A large portion of the study area dralns
into the South Fork Rlvanna River Reservoir. Surface waters in the county
serve many purposes: drinking water supplies, recreational, connerclal,
scenlc, and dralnage. Two rlvers, the ltloornan's River west of the study area
and the Rivanna River south of the study area are designated as State Scenic
l{aters. The South Fork Rivanna River and the Rivanna River are also designated
as natural trout waters.. wcLglD.

The South Fork Rivanna River Reservoir, the princlpal drlnking water source
for the Gity of Charlottesville, has experlenced problens resulting from early
eutrophication in the past. Runoff from agricultural areas has created
associated problems due to high nutrient levels, and construction activities
rtthln the watershed have lncreased rates of sedinentation into the reservolr.
This has caused naJor concern wlthin the county due to estlnates that the
working life of the reservoir nay be signifieantly reduced. Results fron a
bathymetric survey conducted during the course of this study confirn the
estinates of higher siltatlon rates and a decreased working life for this
reservoir.

Due to the topography of the study area, and the nell drained nature of
soils in Albenarle County, few wetland areas exist in this region. The few
sltes encountered along the study alignments resulted from small seeps at the
base of hills, narro$r strips along creeks resulting fron regular flooding or
shallow ponds that could support emergent vegetation. Due to the small size of
the wetlands encountered, a functional assessnent of each site scored the
functional values on all lndicators (hydrological, wildlife, and social values)
as low.

Ground water resources within Albenarle County are generally good.
Avallabillty and quality are relatively consistent throughout the county.
l{ater bearing zones are generally encountered wtthin 200 feet of the land
surface. Yields of less than 1O gallons per ninute (gpn) are typical, though
yields up to 145 gpm have been recorded in some areas. No maJor areas of
ground water contamination have been identified, though sone local problems
exist, with underground petroleun spills the nost comnon problen. The depth to
the water table is generally qulte deep in the county which tends to filter out
pollutants as surface waters percolate to the ground water table.

Surface water hydrology in the study area is doninated by three naJor
basins: the South Fork Rivanna River, North Fork Rlvanna River, and the
Rivanna River Tatersheds. Floodplalns ln this area renain undeveloped, ao
regular flooding ln thls area has little detrinrental effect. A totat of 28
100-year floodplain crossings were exanined along all of the study allgnments.
These range tn width fron 120 feet wide to 266O feet wide at proposed
crossings. The maJority of the floodplains, however, are narrow due to the
nature of the hills and valleys in the study area.
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4 . O I!{PACTS

Inpacts related to construction and operatlon of highways nay result in
short- and long-tern lmpacts upon water quality and aquatic organlsns.
Short-terrr lnpacts are generally associated with construetlon and usually cease
or decrease imnensely after constructlon. The nost inportant of these will
probably result fron erosion and associated siltation and sedinentation, which
can increase levels of suspended sollds and nutrients. fncreases in nutrient
levels nay pronote eutrophicatlon, and also can affect levels of dissolved
oxygen by increaslng biological and chenical oxygen demand.

Sedimentatlon and lncreased turbidity can have direct effects upon fish and
botton organisns by smothering stream bottoms with silt and by interfering with
early developmental stages. Indirect effects result fron changes in nater
quality and other physical characteristics of streams, such as streambed
composition, water depth, strean channel conflguration and strean base-flow
varlabllity. Nornal erosion and slltatlon controls, as currently practiced by
the Virginla Department of Transportation and required by resource agenciesprior to issuing permits, will minimize any adverse effects.

Long-tern inpacts can result from changes to stream habitat and
floodplains. Removal of riparian vegetation decreases str6an bed shading and
lncreases nater tenperatures. A reduction ln ground cover affects strean bank
stabllization, groundwater recharge and also reduces the anount of detrital
inputs necessary as a food source for aguatic instrean organlsns. Planttng of
grass, replacenent wetland mitigatlon sites, and natural revegetation would all
aerve to eventually return the strean to a natural state.

Roadway runoff and naintenanee activities nay introduce toxic substances,
such as heavy netals petroleum products, and deicing salts to streams and
ground water recharge points. These substances can have toxic effects upon
aquatic organlsms and nay be passed up the food chain to fish and nan. Federal
Highway Adninistration (f.H.H.A. ) research on water qualtty of receiving waters
indlcates that although all highway runoff contalns pollutants, pollutant
loadlng does not always constitute a problem for receivlng waters. The
F.H.n.A. data reports that the inpacts of highway runoff pollution on receiving
water and aguatic ecosystems are extremely site speciftc. Grass lined channels
or ditches have been found to reduce runoff velocity, encourage filtration,
sedlmentation, and lnfiltration of pollutants, thus, able to malntain
pollutants at a nininral level.

Impacts tend to be greater along longer stretches of highway. Longer roads
will usually cross nore streans, wetlands, floodplains, and ground water
recharge points. This is of particular concern nhen allgnnents run through
sensltive areas such as the South Fork Rivanna River lfatershed. Table 4.1
summarlzes inpacts by the proposed alignments on streans, wetlands and
floodplalns. Included in this table are lmpacts wlthin the South Fork Rivanna
River t{atershed. Inrpacts on ground water resources would not be great along
any alignnent since water tables tend to run deep. Solls wtth high water
tables that can serve as ground water recharge points are few in the study
area, mostly narrow sites along streams.
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TABLE 4.7
COIIPOSITE LIST OF STREAITI, RESENVOIR, HETL/INDS, AI{D TLOODPLAII{

II{PACTS ALONG BACH PROPOSBD ALIGil}|ENT

LENGTH
ACROSS

RESERVOIR
LENGTH STREAIiT N.ATERSHED
(ilItES) CROSSINGS (MITES)

STREAM CROS-
SINGS IN

RESERVOIR RESERVOIR
TATARSHED CROSSINGS

TOTAL
HETTANDS WETLANDS
SITES ACRES

1 .512

0. 149

0.1?8

0.146

o. 138

o. 293

0.5?1

0.540

0.324

FLOOD-
PLAINS
CROSSED

7

5

9

0

0

4

I

5

7

8.5

8.5

?.5

3.2

5.1

8.9

12.O

9.8

11.5

27

26

26

4

13

28

41

36

34

o

o

0

o

4.2

7.4

8.4

8.3

7.9

0

o

0

o

10

19

23

21

16

o

o
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5.0 Ii{ITIGATION

l.leasures for redueing on-site eroslon during construction should be
utilized including: the use of diversion ditches, dikes, sedinent dans;
nininizing the renoval of riparian vegetation; scheduling earthwork activities
during dry periods of the year; avolding strean disturbances during spawning
tines for commercial and sport fishes; and replanting vegetation as soon as
possible after disturbance.

Construction inpacts to instrean aquatic habitats should also be ninimized
to the extent practicable by avoiding strean relocations, and crossing streams
at rlght angles to reduce habitat loss. To the extent possible, construction
equipment nust be restricted fron fordtng and otherwise disrupting the
in-strean habitats.

Ir{easures that should be taken to mininize construction phase erosion
include: diverting upstrean run-off away from the site, limitlng the area of
denudation of vegetation at any one tine, linriting the lengths of exposure tlle
for denuded areas, providing artificial protection for bare soils, slowing the
velocity of run-off from the site, and provlding sedinent traps. This is
partlcularly lnportant in the South Fork Rivanna River Satershed, where
restrictions outlined in the Atbenarle County Runoff Control Ordinance nust be
followed to nininize pollution and eutrophication.

tong-tern impacts from highrrray operation and naintenance can be ninimized
by seleetion of de-icing salts, pesticides and herbicides which have the least
effect upon stream organisns and water quality.

The finat design of the selected alignment will not significantly lmpact
the loo-year floodplain and associated floodplain values due to adherence to
the pollcies and procedures established ln Executive Order 11988, Floodplain
Management (lrlay 1S??). The DEIS for this project will state this compliance as
required by FHI{A Technical Advisory T6640.8A (Guidance for Prenaring and
Processing Environmental and Section 4(F) Documents, October, 198?).

Specific guidelineb governing bridge design should include mininriztng the
use of fill and other nodifications of channel width, constructing bridges
instead of culverts, and ninimizing the placement of bridge piers within the
l00-year floodplain.

;.1. ?rn r."FistJ,,.::_,
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1.0 INTRODUCTION

The U.S. Route 29 Corridor Study was designed to identify and evaluate
transportatlon alternatlves for the inprovenent of traffic conditions within
the existing Route 29 transportatlon comidors. The range of alternatives
studied include upgrades to the existing roadway and slx bypass options with
two crossover variations. The study area and proposed allgnnents are shown in
Flgure 1.1.

The project study area covers 63 square niles of Albemarle County, Virginia
along Route 29 north of the City of Charlottesville. The area ls characterized
by upland deciduous forest and farsrland crossed by nunerous streans.
Charlottesville ls the largest urban area wlthin the county, with several areas
of growth extending north along Route 29. The populatlon in Albenarle County
in 1990 is projected to number 69,000, with 42,OOO (61X) residing in the City
of Charlottesville. ?he prinary source of drinking water ln the county ls the
South Fork Rivanna River Reservolr. lfater quality and loss of storage capacity
due to sedinentatlon in this reservoir are of great concern to the local
population, particularly wlth respect to this study. Two of the proposed
alignnents actually cross the South Fork Rivanna Rlver Reservoir, and a third
inpacts on the Reservoirrs watershed (Figure 1.2). As a result of this local
concern, studies of water resources along the proposed alignments was of
particular inportance in the natural envlronmental analysis perforned by Janes
R. Reed and Associates, Inc.
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I 2.0 STUDY AREAS A}ID UETHODS

2,7 Aquatic Resources and Tater Quality

2.1.1 Ratio;';-e for Study

To characterize aquatic resources withln the study area, address lssues of
concern, and discuss potential lnpacts of the project, it was necessary to
develop an extensive baseline of data on stream and rlverine habltats, nater
quality, aquatic biota, and wetlands inpacted by proposed alignments.

Except for previous research on the South Fork Rivanna River Reservoir, and

infornation conplled by the Vtrginia Departnent of Gane and Inland Fisherles on

fishes ln Albenarle County, very ltttle site-specifle data was available on
aquatic resources ln Albemarle County. Due to concern regarding the South Fork
Rivanna River Reservoir in Albemarle County, a year-long water sampllng progran
was established on the reservoir to address water quality questions coupled
wlth a bathynetric survey designed to assess storage volune loss due to
sedlmentation. Due to the lack of data, a sampllng progran $ras developed for
perennial streans crossed by the proposed allgnnents. Results were used to
characterize existing condltions for water quality, fish resources, and the
benthlc macroinvertebrate connunities. Analysis of these results were also
used to dlscuss potential inpacts along each proposed alignnent.

2.1.2 Selection of Study Streams

To describe the aquatic habitats in streams crossed by the study
alignnents, all streans ttere examined and classifled to stream order as
described by Horton (1945) and srodifled by Strahler (1957). Since faunas of
streams occurring wlthin the same geographical area and of slnilar size order
are typically sinilar, this systen provides a convenient neans to group streans
rhen describlng existlng conditions.

A stream or rlver systen nornally consists of a pattern of tributaries
Joining one another and coalesclng nore or less in a dendritlc pattern to form
a dralnage net. This pattern lends itself to "drainage analysls", the study of
the relationship of stream length to stream order. This is a neasure of the
position of a strean in the hierarchy of tributarles.

First-order streams have no tributaries, but when two neet they become a
second-order strean. Based on Leopold et. al. {1964), first-order streams nere
defined to be the smallest streans narked on a 1:24,0O0 scale nap. Two second-
order streams neet to forn one third order and so on, with the proviso that
acquisltion of extra tributaries of an order lower than that of the receiving
strean does not increase the order of that stream. A third-order stream nay
receive several first or second-order tributaries without beconlng a fourth-
order strean. Following this schene, the highest order stream ls considered to
extend, usually by the straightest route, up to the top of one of the small
headwaters.

2*7



I
I
t
I
l
t
I
I
t
I
I
I
I
I
I
I
I
l
I

If the nunbers, lengths, and dralnage areas of the streans ln each order
are determined, there are usually sone fairly clear relationships between
then. Strean order, ln a seml-log plot against the nunber of streans in each
order, the mean length of strean in each order, and the average dralnage area
of streans in each order, gives in each lnstance a straight line. It ls
usually found that there are between three and four tines as nany streans of
order N-l as there are of order N, and that each ls, on the average, less than
half as long and drains more than one-fifth of the area.

A total of 131 strean crossings were classified in this manner, 89 of which
were first-order streams, 18 second-order, 16 third-order, 2 fourth-order, and
6 greater than fourth-order streans. Perennial streams and rlvers were
selected for water quality sanpling based on proxinity to alignments to
establish baseline data on exlsting conditlons in the study area. Twenty sites
were selected for nonthly nonitoring for one year beginnlng in January, 1988.
An additlonal ten stations were selected for quarterly sanpling. Based on
revisions in the locations of the study alignments as this study progressed,
revisions in the sampling sites were nade nid-way through the proJect,
providing data on a total of 43 streans and rivers in Albenarle County.

2.1,g Reservoir Study

The major water supply reservoir within Albernarle County is the South Fork
Rivanna River Reservoir located northwest of the City of Charlottesville.
Since this reservolr was placed ln service in August, 1966, there has been a
great deal of concern regarding the effects of early eutrophication on the
quality of raw water obtalned fron the reservoir. This reservoir, along with
the four other snaller reservoirs in the county have experienced nulsance algal
growth, siltatlon problems, some fish kills, and taste and odor conplaints frorn
custoners in the past.

In response to concerns about water quality degradation in the South Fork
Rlvanna River Reservolr, the Rlvanna lfater and Sewer Authority initiated a
conprehensive water quality study for the watershed in 19?5. This study was
conducted by Betz Environnental Englneers, Inc., and the flnal report was
subnitted in June, 1977. This study involved an extensive water quality survey
of feeder streams to the reservoir, as well as work on reservoir water quality,
and bathymetry to determine the extent of eutrophication and sedinent loading
for future watershed nanagenent planning.

During the course of the Route 29 Bypass study, an eleven nonth-long survey
of water quality was conducted on the South Fork Rivanna River Reservoir by
Janes R. Reed and Assoclates, Inc. This survey lasted fron lttarch, 1988 through
January, 1989. Sanpling was conducted in conJunction with stream and river
water quality sanpllng within the study area, and with a bathyrnetric survey of
the reservoir. llater sanples were collected at three locations on the
reservoir: at the dan near the raw water intake, at the Ivy Creek Bridge, and
on the upper end of the reservoir above Naked Creek. Grab samples were
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collected fron the surface, and from depths nidway in the water column, and one
foot above the bottom of the reservoir. A perlstaltic pump rras used to collect
the deeper sanples. Transparency was also deternined in the field by
neasurenent of the depth at whlch a seechl disc was visible.

To supplenent the ruater quality data, a bathynetrlc survey $as undertaken
on the reservoir ln October, 1988. The purpose of this effort was to assess
current storage capacity, and changes in sedinentatlon rates slnce the 1980
study. The field effort of the survey was performed on 6 and ?, October, 1S88
on the South Fork Rivanna River Reservolr. Results fron thls study are
sunnarlzed ln Appendix C.

2.1.4 lfater Quallty

Sater quality sanrpling was conducted nonthly on 28 stream stations, and
quarterly on 15 additional streans ln the study area fron January, 1988 through
January, 1989. l{ater sarrples from streans were preserved ln the field and
returned to the laboratory of James R. Reed and Associates, Inc. for analysis
of total alkalinity, total kJeldahl nitrogen (TKN), nitrate/nitrlte, total
phosphorus, hardness, total suspended solids (TSS), total dlseolved solids
(TDS), oil and grease, lead, zinc, annonia, and turbidity. llater sanples taken
on the South Fork Rivanna River Reservoir were analyzed for all of the
proceedlng paraneters, plus ortho phosphate, iron, nanganese, ToC,.and true
color. Reservoir samples were collected nonthly from llarch, 1988 through
January, 1989. Ice on the reservoir precluded sampling earlier ln 1988.

Measurenents of pH, dissolved oxygen, and specific conductance were field
deternined. Tenperature and dissolved oxygen were neasured with a YSI Model 54
ARC DO neter. Specific conductance was neasured with a YSI lttodel 33-11 S-C-T
neter, and pH was neasured with an Orion lrlodel 250-A meter. All water quallty
analyses were perforned following EPA nethodology with proper quality
assurance/quality control procedures.

2. I .5 Fish

Data on fish resources in Albenarle County nere derived principally from
existing literature. Collections in the James River Basln date back to the
work of Cope in the nid 1800's. A ftsh llst for Albenrarle County was prepared
based on dlstributional lnfornation conpiled fron nany sources, and
supplemented by personal connunicatlons with personnel from the Connisslon of
Game and Inland Fisheries. Addltional data !{ere compiled from fishes
encountered during the nacrobenthlc sampling effort.
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2.1.8 Benthic ltlacroinvertebrates

llacrobenthic sampling was conducted in ten perennial streans crossed by
alignnents ln the study area. Sanples were collected using the klck-sampling
nethod of collection with D-frame dlp nets. Total sanpling effort at each site
lasted for ten minutes during which all available habitats (pools, riffles,
runs, overhanging banks, etc.) were sanpled. Equal effort at each slte enabled
comparison of streams based on the density and diversity of pollution
sensitlve, facultative, and tolerant forms. Sites were selected to include all
alignments, and to include flrst, second, and third-order strearns for
cornparison.

2.1.7 Data Analysis and Inpact

Streams nere evaluated based on analytical results of water quality.
Inpacts on streans by the proJects alignnents were evaluated based on the
nunber of crossings of different stream orders. The naerobenthic analysis,
though not extensive enough for a detailed conparison of corridor lnrpacts, $as
used for the purpose of general classiflcation of the piedmont streams in
Albemarle County. Evaluation of conditions on the South Fork Rivanna River
Reservoir was nade by conparison of analytical results with those fron the 19?7
Betz study.

Data from the bathynetric survey was analyzed based on neasurenents
directly off of the depth finders strip-chart. Each transect was measured to
deternine the area represented by the reservoir profile. The volune of the
reservoir was then calculated using the "average end-area nethod". This method
is designed for reservoirs of falrly uniform width, wlth transects located
perpendicular to- the channel. The areas of adjacent transects were averaged
and multlplied by the channel distance between then in order to deternine the
volune of each internediate segment. Reservoir storage capacity was calculated
by the sunnation of all segments.

2.2 t{etlands

t{etlands, as defined by the Federal llanual for Identifying and Delineating
Jurisdictional Hetlands (1e89), ;;G-I;;;;;;;;ttraiare inunaatea or saturated
by surface or groundwater at a frequency and duration sufficient to support,
and that under nornal circumstances do support, a prevalence of vegetation
typically adapted for life ln saturated soil condltions. I{etlands generally
include swatnps, marshes, bogs, and similar areas.

The recognition of wetlands as an important natural resource has increased
substantially over the past decade. Not only do wetlands provide lnportant
habitats for a wide varlety of aninal and plant species, they also improve
water quality, reduce flood and storn danages by servlng as storn water
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retention areas, provide erosion control through sedinent trapplngs, serve as a
food chain support, act as groundwater recharge and discharge systens, and
provide such recreational activities as hunting, fishlng, canoeing, and outdoor
educatlon.

2.2.1 Field Methodology

Section 404 of the Federal Tater Pollutlon Control Act requlres
authorization frorn the U.S. Arny Corps of Engineers for the dlscharge of flll
naterlal lnto any water of the United States, including all wetlands. The
Fe$eral Manual fqr Identlfyine and Delineating Jurisdictlonal $etlands (1989)
provides three diagnostic environnental characterlstlcs by which wetlands are
classified during the permitting process. These characteristics are: a) the
prevalent vegetatlon of an area must consist of hydrophytic species which have
the ability to grour, effectively conpete, reproduce and/or persist in anaeroblc
soil conditions; b) soils nust be present that have been classified as hydrlc,
or they nust possess characteristics that are associated with reducing eoil
conditions; and c) hydrologic indicators nust show the area to be inundated, or
the soil to be saturated within 12 lnches frorn the surface for at least one
week during the growing season. All three parameters must exlst in order for a
site to be considered a wetland. The "Federal llanual" also describes special
circumstances and procedures for dellneating areas considered problen area
wetlands.

During the course of this study, field investigations for the purpose of
locating and delineating wetlands intersected by the varlous alternates were
conducted during the period 3 Aprtl, 1989 through 11 ltlay, 1989. Corridor
alignnents were nanually transferred onto 1224,000 USGS quadrangle mapsheets
for field use, and the roadway allgnnents of all alternates nere traversed by
foot. An on-site inspection was conducted at each pernanent stream and river
floodplain, as well as every internittent stream and adJacent area crossed by
the comidors of the slx alternates and two crossovers. If it appeared during
fleld reconnaissance that the area night qualify as a wetlands, the Army Corps
of Englneers' three paraneter approach was applied to nake a wetlands
deternination and delineation. The routine deternination nethod was utillzed
in the Route 29 wetlands study.

At each sample point, ldentification was nade of the doninant specles
occurring in each vegetation layer. The plant indicator status categories were
utilized in deternining if hydrophytic vegetation was present. Reference r{as
nade to plant species appearing in Appendix C of the Corps lrlanual, and the
National l{etlands Inventory 1988 l{etlands Plant List, Northeast Reelon. If the
deternination was made that hydrophytic vegetation was present, the site was
consldered a potential wetlands. Additionally, soil core samples were taken at
a depth of 12-14" below the soil surface. These soil core sanples were
eompared with the Munsell Soil Color Charts to ascertain if they were hydric
soils. Soil characteristics were also exanined and compared with the hydric
soil indicators listed in the Federal Manual for Identifylne and Dellneatins
Jurisdictional l{etlands (1989). Flnally, each site was exanined for indicators
of wetland hydrology. These included: visual observation of inundatlon,
visual observation of soll saturation, naternarks, drift lines, sediment
deposits, and dralnage patterns within wetlands. The presence of wetlands
indlcators ln all three parameters, or the absence of any one paraneter was
used to determine the wetlands-nonwetlands nature and boundary of each site
inspected.
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Data concerning vegetation, hydrology, and soils were recorded during
on-site inspections. The following reference nanuals were used: Petrides
(1986), Little (1984), Elias (1980), and Brocknan (1968) for woocis; i:lants;
Fernald (1950) for flowering plants and ferns; and the Federal lt{anual for
Identlfyine and Delineatine Jurisdictional l{etlands (1989) and National
l{etlands Inventory Plant List for substantiating specles geographic
distribution and wetlands classlflcation.

2.2.2 Setlands Inventory

Acreage of existing wetlands lntersected by each alternate corridor was
determlned by site. l{etlands were classlfied according to the National
l{etlands Inventory (Nt{I} classificatlon (Cowardin et al., f9?9). l{etlands
areas existing outside of the corridors were also examlned to assist ln making
decisions on possible alignment shifts to minimize wetland lnpacts. Precise
delineation of wetlands areas along the allgnnents were made on 1" = 200' scale
topographic naps for areas of lnpact greater than 1/4 acre. Only one site
along all allgnrnents had an area of impact greater than 1/4 acre.

In addition to delineating and defining wetlands along the alternates, a
wetlands functlonal assessment nas made for each netlands area. ?his
assessment was done following the nethodology devised by Paul R. Adamus for the
Corps of Englneers ln 198?. The method ls conmonly known as the "l{ET", The
l{etland Evaluation Technique.

2.2,3 Quality Assurance/Quality Control

A variety of technlgues nere used to assure quality during thls study.
Coordination with agencies involved with wetlands in Virginia assured the field
nethodology was correct for the delineatlon of wetlands sltes. Field team
atenbers nere trained ln the delineation of wetlands, including plant
identiflcation, soils analysis, and identlflcatlon of hydrological indicators.
Field data was organized with cross references to fleld naps marking station
numbers, wetland data forns, and notes recorded in a field log book.

2.3 Ground l{ater and Surface Hydrology

2.3.1 Ground lfater Resources

Geohydrotogical characteristics are described for both regional and
sub-regional (comidor*wide) scales. Assessment of possible lnpacts is
confined to the area adJacent to and underlain by the proposed alternative as
possible inpacts to ground water will originate only where pertinent features
are ln contact nith the highway.
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Characteristics and occurrences of geologlc formations and aquifers were
obtained fron varlous publlcations and maps of the United States Geological
Survey, Virginla State l{ater Control Board, and the United States Soil
Conservation Service. ^Areas nith a high water table nere mapped and the
percentage of each alternative underlain by these factors nas calculated.
These were consldered maJor artesian aqulfer recharge areas.

2.3.2 Surface Hydrology and Flooding

The various alternatives of this study cross a total of 131 creeks,
streams, rivers, and reservoir sites. Of this total, only 28 locations are
potentlal encroachments on the 100-year floodplain. The hydrology and flood
information nas obtained through review of hlstorical docunents, gaging
records, and studies of possible future floods

Data revealed that the naJority of the areas within the 25 potentlal
floodplain encroachnent sites are not extenslvely developed and the flood
problem is not serious. Damage during past flood events has been llnited to a
few scattered buildlngs and other structures such as roads and bridges.
However, as available sites in the general area are exhausted, pressure to use
the floodplain for building purposes will increase.

Topographic Quadrangle Maps Sheets and the National Flood Insurance Progran
naps were utilized to obtaln and cross-reference floodplaln, and flood crest
elevations. The available data was utilized in deflning the existing surface
water hydrology ln the study area and neasuring the irnpacted floodplain
encroachnents of each alignment.

2.3.3 llodel of Runof f

In order to estinrate impacts of highway runoff on water resources in the
study area, a predictive nodel developed for the Federal Highway Adninlstration
(FIISA/RD-9I/O44) nas used to estlmate runoff volume, pollutant buildup and
runoff, and constituent loadlngs. Calculations for this nodel were based on
data for a type III rural flush-shouldered highway. This was deternined to be
the nost likely type of construction to be used along the proposed alignments.

Daily rainfall records from October, 1986 through tlay, 1989 provided by the
Rlvanna t{ater and Sewer Authority fron the South Fork Rivanna River Reservoir
were used to calculate the runoff coefficient. This coefficient nas calculated
by deternining the rainfall, and the dry days since the last storn event. For
a type III highway, the following equation was used:

where;

Q = 0.845Ra'eesDD-o'65{

Q = runoff volume (inches)
R = rainfall volume (inches)
DD= dry days to last storm event

For 198 storn events recorded, the average runoff coefficient (Q/R) was
calculated as 0.68.
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Pollutant accunulation estinates were nade for each alignnent based on
estimates of average daily traffic for the year 2010. The follor*ing equation
used was based on a regression analysis fron a nunber of sltes:

where;

K' = (ADTo'ae)0.007

Ka = surface pollutant accunulation (lbs,/nile)
ADT = overog€ daily traffic

Total daily accunulation was estinated by calculatlng the daily accunulation
rate (K') for each allgnnent and nrultiplying this by the length of highway.
This number was then used to estinate yearly pollutant loads along each study
alignment.

Since periodic storms with a rainfall intensity greater than 0.5 inches per
hour wash off essentially all soltds accunulated on the highnay, and such
storns occur perlodically in Albemarle County, the average total solids ln
runoff was assumed to be the sane as that accunulated. This was confirned by a
continuous application of the nodel for one year along one alignnent. The
pounds of total solids accunulated and washed off each year nas used to
calculate the various constituents of the solids accunulated based on the
regression eguations listed in Table 2.1. These data, along with calculations
of runoff volune, average rain days per year (84), and highway area (considered
the entire 300-foot right-of-way) were used to deternlne the volune of runoff
water during an "average" year. This information $ras used to calculate the
average concentrations of each constituent in ngll in highway runoff along each
al ignnent .
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CONSTITUENT TYPE III
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DS

ss

vss

TVS

TKN

TOC

coD

TN

TPO.

cl-

Pb

Zrr

Fe

Cu

cd

Cr

(Dissolved Solids)

(Suspended Solids)

(Volatile Suspended Solids)

(Totat Volatile Solids)

(Total KJetdahl Nitrogen)

(Total Organic Carbon)

(Chemical Oxygen Denand)

(Total Nitrogen)

(Total Phosphate)

(Chloride )

(Lead)

( Zinc )

(Iron)

(Copper)

( Cadmiun )

(Chromium)

TS-SS

o.32TS - 36.8*

0.061TS - 3.3'3

o.32TS - 32.3*

3.1 X10-eTS+0.55*

0.068T5 - 5.85*

0.08?Ts + 0.65*

1.83X10-sTS+0.054*

2.15 X 1o-oTS - 0.245

O.135TS + 2.6*

4.1X10-.TS-0.029i

2.67X10-4TS-0.011*

o.014TS - 1 .61'r

7.4 X lO-riTS + g.Zg X 10-6

4.0 X 1O-!'TS + 0.00?

2.3XIO*'TS-0.028

TS = total solids (lb)
* - Variables comelate at the 95 pereent confidence level
Fron: FHWA/RD-87/044

Note:
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3.0 EXISTING CONDITIONS

3.1 Aquatlc Resources and Tater Quallty

3.1.1 Introduction

Exlsting conditions are addressed ln this section in general due to the
large nunber of study streams. Data on water quality from each strean were
conpared with other streans, and with state and federal water quality standards
establlshed to protect aquatic llfe. This information provides a general
background fron which to evaluate inpacts.

3.1.2 Regional Study Area

The Conmonnealth of Virginia has over 2?,000 nlles of streans and rivers
divided lnto nine najor basins. All of Albenarle County, with the exception of
the far northeastern corner, lies within the Janes River Basin. The James
River is the third largest estuary flowlng lnto the Chesapeake Bay, and the
nost iurportant river systen ln Virginia. The Rivanna Rlver subbasin ls the
largest drainage basin in Albemarle County to the James River. Itlost of the
study area for the Route 29 Bypass project lles withln the Rivanna River basin,
which drains a large part of the northern and central sectlons of Albenarle
County. The principal tributaries of the Rivanna River include the North Fork
Rivanna River, South Fork Rivanna River, Buck ltlountain Creek, lloornans Rlver,
and Meehum River. The southern portion of the county ls drained by the
Hardware River and a few smaller tributarles to the Janes River, while the far
northeastern corner of the county is withln the York River basin-

Surface water within Albenarle County is generally soft and of good
quality. There are five drlnking water reservoirs within the county, all
within the Rivanna River basin. the South Fork Rlvanna River Reservoir
supplies the bulk of the population of Albenarle County with drinking water.
lfater quality nonitoring by the state within the Rivanna River subbasin has
disclosed no problens based on the parameters of temperature, dissolved oxygen'
and pH. Levels of coliform bacteria are also usually wlthin acceptable
levels. Irtonitoring of netals and pesticides on the Janes River below the
confluence of the Rivanna River has also revealed no problems.

The najor water supply reservolr within Albenarle County is the South Fork
Rivanna River Reservoir located northwest of the City of Charlottesville.
Since this reservoir nas placed in service in August, 1966, there has been a
great deal of concern regarding the effects of early eutrophication on the
quality of raw water obtained from the reservoir. This reservoir, along with
the four other snaller reservoirs in the county have experlenced nuisance algal
growth, siltation problens, some fish kills, and taste and odor conplaints from
custoners in the past.
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In response to concerns about water quality degradation ln the South Fork
Rivanna River Reservoir, the Rivanna l{ater and Sewer Authorlty initiated a
coarprehensive water quallty study for the watershed tn 19?5. This study was
conducted by Betz Environmental Engineers, Inc., and the final report was
subnitted in June, 1977. This study involved an extensive water quality survey
of feeder streans to the reservoir, as well as work on reservoir water quality,
and bathynetry to determine the extent of eutrophication and sediment loading
for future watershed nanagenent planning.

3.1.3 Designated Strean Useslt{ater Quality Standards

The state has evaluated streams in the study area that have desirable uses
(t.e. deslgnated uses). Table 3.1 llsts the classifications of streams in
Virginia and established standards for dissolved oxygen, pH, and tenperature
for each water class. Table 3.2 shows the streams in Albemarle County that
have been classified according to the hierarchy ln Table 3.1, including special
standards that apply to each. l{aters considered as Public Water Supplies (Pl{S}
nust neet the special water quality standards listed in Table 3.3 prior to
distribution.

Surface waters in Albemarle County serve nany purposes: drinking rater
supplies; recreation (swinming, fishing, boating); agriculture (irrigation,
livestock); industrial and conmericial uses; scenic beauty and open space;
aquatic and shorellne habitat; and drainage. Fishing and boating are pernltted
on all county reservoirs. AIl the maJor lakes have self-sustaining fish
populations. MaJor rivers which provide snallmouth and bluegill are the
Moornanrs, Hardware, North and South Fork Rivanna, Rivanna, and Janes. Several
streams in northwest Albenarle are designated natural trout streans by the
State ltater Control Board: North and South Fork Irloornanrs River, Doyle River,
Jones Run, and Pond Ridge Branch (Table 3.2). Trout is stocked ln the North
and South Fork ltoorman's River and the Sugar Hollow Reservoir. Public fishing
lakes are stocked every l-2 years with fish which are not self-sustaining:
channel catfish, northern pike, and walleye. A list of native flshes of
Albenarle County is shown ln Table 3.4.

Protection of wildlife and aquatic habitat is acconplished by preserving
open and wooded areas, especially wooded areas along streams which help to
maintain water tenperatures. Protection of water quality also protects aquatic
habltat. The State l{ater Control Board speclfically designates and protects
trout streams through special water quality standards. In sone cases, SI{CB
public water supply standards may be nade more stringent to protect the aquatic
comnunity.

Albemarle County has designated the lrloornan's Rlver from the botton of the
Charlottesville t{ater Supply Dam at Sugar Hollow to it's confluence with the
Irlechuns River as a county scenic stream. A Scenic strean designation restricts
construction, gradlng and cutting of trees within 15 feet of the streara, and
restricts construetion and excessive cutting within 65 feet of the strean.
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TABLE 3.I
STAIIIDARI}S FOR DISSOL\TBD ONrcEN (DO},

ATID TAI(IIfi'U TEITIPERAII'RE
9H'

CLASS

III

v

VI

VII

NOTES:

a.

b.

Source:

I

II

DESCRIPTION
OF WATERS

Open Ocean

Estuarine flaters
(Tidal l{ater-
Coastal Zone to
Fall Line)

DISS. OXYGEN (melt)
Min. Daily Avg.

5.0

4.0 5.0

PH

6. O-9. O

6.0-9.0

IIIAX

TS!|,P.
(/cY

IV

I
I
I
t

Non-tidal l{aters 4 .0 5.0
(Coastal and
Piedmont Zones)

Mountainous Zones 4.0 5.0
Waters

Put and Take Trout 5.0
l{aters

Natural Trout 6.0

Swamp l{ater a

6.9-9.0 32

6.0-9.0 31

6.0 6.0-9.0 21

7 .A 6. O-9.0 2A

aab

This classification recognlzes that the natural quallty of swarnp
water nay fall outside of the ranges for D.O. and pH set forth
above as water quality standards; therefore, on a case-by-case
basls, standards for specific swamp waters can be developed that
reflect their natural quality.

llaxinum temperature wlll be the same as that for Classes I through
VI naters as appropriate.

"Water Quality Standards", Commonweatth of Virginla, State Tater
Control Board, Richmond, Virginia, June 12, 1986, pp 12-13.

I
I
I
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TABLE 3.2
SNCB - NATER QUALIW STAIIDARDS OF TNB I{IDDLE JAIIES RIVER BASIT|

StrONING CI.ASSES AI{D SPECIAL STAI{DARDS FOR
STREAIiS IN ALBETTARLE COT'NTY, VIRGII{IA

STREAITISEGUENT

10e
10f
1oe
10h
10i

CTASS

III
v

VI

III
III
III
III
III

Janes Rlver and tributarles
(includes Put and Take Trout
l{aters and Natural Trout l{aters )

Totier Creek
Powell Creek
Beaver Creek
ldechums River
Uoornans River

SPECIAT STANDARDS

Public lfater Supply

Plrs
Pns
PWS

Natural trout waters in Section 10:

North Fork lrloormans
Pond Rldge Branch
South Fork Moormans
South Fork Rivanna
Rivanna River (Lake
Monticello intake)

IV
IV
IV

III
III

Ragged lt{ountain Reservoir

I
I
I
I
I
I
I
I
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TABLE 3.3
VIRGII{IA SnCB nATBR QUAT.TTY STA}|DARIXT FOR

PUBLIC TATER ST'PPLIES

ITETAI,S

cpNSTTTUENT

Arsenic
Bariun
Cadniun
Chromium (Total)
Lead
Mercury
Selenium
Silver
Iron (Soluble)
Itlanganese (Soluble)
Zinc
Copper
Sodiun

INORGA}IICS

pH
Odor
Corrosion Index
Fluoride
Chloride
Color (APHA)
Hydrogen Sulfide
Sulfate
Nitrate
Turbidity
Total Dissolved Solids
Foaming agents (lleaiured as methylene blue

active substances)

}IAXI}fl.'II{ ALLONABTE LEVEI,
(mgll unless otherwise potef)

0.05
1.0
0.010
o. o5
0.05
o. oo2
0.01
0.05
0.30
o. 05
5.0
1.0
20

6.5 - 8.5 Standard Units
3 Threshold Odor Number
Non Corrosive

1.8
250
15 cu
0.05
250
10.0

I Turbidity Unit
500
0.5
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TABLE 3.3
vIRCItfIA SnCB nATER QUALITY STAI{DARDS

PUBLIC NATBR SUPPLIBS
(continuedl

ORGAI{ICS

I
I
I
I
I
I
I

CONSTITUENT

Endrin
tindane
l,tethoxyehlor
Toxaphene
2,4-D
2,4,s-TP (Silvex)
Phenols
Total Trihalonethanes

Gross Beta Activity
Gross Alpha ActivitY
Radiun 226
Total Radium (Ra-226 & Ra-228)
Tritium
Strontium - 90

RADIONUCLIDES

llAXllltfirl ALLOI{ABLE tEVBt
(ngll unless otherwise noted)

0.0002
0. oo4
0.1
o. oo5
0.1
0.01
0.001
o. 10

50 pci/L
15 pel/L
3 pci/L
5 pcl/[
20,000 pei/L
8 pci/L

I
I
I
I
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FISH OF TEE

ORDER ANGUITTIFORUES
Family Anguillidae

Anguilla rostrata

ORDER CLUPBIFORIITES
Family Bsocidae

Esox niger

Fanily Salmonidae
Salvelinus fontinalis
Salmo gairdneri
Salno trutta

ORDER CYPRINIFORMES
Family Catostomidae

Catostonus commersonl
Erinyzon oblonEus
Hyoentelium nigricans
Moxostona hamiltoni
Moxostoma rhothoecu,m

Fanily Cyprinidae
Canpostona anonalun
Clinostomus funduloides
Cyprinus carDlo
Exogf ossun maxll I ingua
Hybognatbus regius
Nocomis lentoceohalus
Nocomis micropogon
Nocomis raneyi
Notenigonus crysoleucag
Notrools anoenus
Notropis analostanus
Notropis ardens
Notropis cornutus
Notropis hudsonlus
Notronis procne
Notropls rubellus
Phoxinus oreas
Pinenhales notatus
Rhinichthys atratulus
Rhinichthvs cataractae
Senotilus atromaculatus
Semotilus corporalis
Senotilus margarlta

TABLE 3.4
STT'DY ANEA - ALBEIIARLE COT'I{TY

Anerican Eel

Chain Pickerel

Brook Trout
Rainbow Trout
Brown Trout

Connon Thite $ucker
Creek Chubsucker
Northern Hog Sucker
Rustyside Sucker
Torrent Sucker

Central Stoneroller
Rosyside Dace
Carp
Cutlips Minnow
Eastern Silvery l{innsw
Bluehead Chub
River Chub
BuIl Chub
Golden Shiner
Comely Shiner
Satinfin Shiner
Rosefln Shiner
Conmon Shirier
Spottail Shiner
Swallowtail Shiner
Rosyface Shiner
Itfountain Redbelly Dace
Bluntnose lr{innon
Blacknose Dace
Longnose Dace
Creek Chub
Fallfish
Pearl Dace

3-7
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TABLE 3.4
FISA OF TUE SI]I'DY AREA - ATBHIANLE COT'NTY

(contlnued)

ORDER CYPRINIFORUES (continued)
Family Ictaluridae

Ictalurus catus
Ictalurus punctatus
Ictalurus nebulosus
Noturus gyrinus
Noturus insignis

ORDER PERCIFORII{ES
Fanily Centrarchidae

Arnbloplites ruoestris
Lepomis auritus
Leponis gibbosus
Leoomis nacrochirus
Micropterus dolomieui
llicropterus salmoides
Ponoxis annularis
Ponoxis nigronaculatus

Fanily Cottidae
Cottus bairdi

Fanily Percidae
Etheostona flabellare
Etheostona longimanum
Etheostona nigrun
Etheostona vitreurn
Percina gynnoceohala
Percina notogramma
Perclna neltata
Percina roanoka

tlhite Catflsh
Channel Catfish
Brown Bullhead
Tadpole ltladton
Margined Madton

Rock Bass
Redbreast Sunfish
Punpkinseed
Bluegl I I
Smallmouth Bass
Largenouth Bass
t{hite Crappie
Black Crappie

llottled Sculpin

Fantail Darter
Longfin Darter
Johnny Darter
Glassy Darter
Appalachia Darter
Stripeback Darter
Shield Darter
Roanoke Darter

3-8
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A river nay also qualify for designation as a Virginia Scenic Rlver. The
Scenic Rivers Act of 1970 provides for the identification, protection and
preservation of rivers or sectlons of rivers which possess natural or pastoral
beauty of high quality. A state designation prohibits the construction of a

dam or other structure which impedes the natural flow. The Scenic Rivers Act
also reguires the appointment of an Advisory Comnittee of local resldents to
advise the Division of Parks and Recreation concerning the protectlon or
nanagenent of a designated river. The Act states that full consideration and
evaluation of a river as a scenic resource shall be given in all State planning
for the use and development of a scenic river and its related land resources.
The following rivers are currently designated as state scenic rlvers in
Albenarle County:

lrloornants River from the Charlottesville Reservolr to its Junctlon
with the ltlechums River
Rivanna River fron the Hoolen ltlills dam to the Fluvanna County llne

3.1.4 Tater Quality of Streans and Rivers in Albenarle County

Itlonthly water quality sanpling was conducted fron January, 1988 through
January, 1989 on twenty streams and rivers within the study area. Midway
through this sampling effort, approxinately one third of the sanpling sites had
to be shifted as corrldor allgnments were elininated or noved. A sumnary of
sampling sites by nonth ls shown in ?able 3.5, with results from each site
sunmarized in Appendix A, Tables A.1 through A.28. An additional ten sites
were sanpled quarterly, with half of these changlng based on corridor
revislons. These are llsted in Table 3.6, with results sumnarized in Appendix
A, Tables A.29 through A.43. Locations of nonthly and quarterly sampllng sltes
are shown in Figures 3.1 and 3.2.

Overall, the results of this sanpling revealed that surface water quality
in Albemarle County is qulte good. Only a few streans flowing through large
agricultural areas showed elevated levels of nutrients. Few trends $tere
noticeable over the year of sarnpling. As expected, temperatures increased in
the sunner leading to a comesponding drop ln dissolved oxygen levels. The
only other trend that was consistent through the area was ln neasures of pH,
which tended to be alkaline over the drier sumner months, and neutral to
slightly acidic in the winter. No slgnificant problems in water quality of
streams in the study area nere detected. Levels of metals (lead and zinc) were
within acceptable ranges, though occasionally lead was detected at levels above
drinking water standards. None of the analytical results llsted in Appendix A

reveal levels of the conpounds tested that are considered harnful to aquatic
life.
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TABLE 3.5
llonthly f,ater Quality Sarpllng Locatlons and the tonths Sarpllng ras Conducted

LOCATION STATIO$ JAN FEB MAR APR IIAY JUN JUt AUG SEPT OCT NOV DEC

1s88 1988 1988 1988 1998 1988 1988 1988 1988 1988 1988 19,88

North Fork Rivanna 01
River 0 649

Buck llountain Creek Oz

o 66s

Burruss Branch @ 601 03

Mechuns River @ 601 04

Mechuns River @ 614 05

Irloornans River @ 601 06

Irloormans River @ 6?1 07

Ivy Creek @ 601 08

North Fork Rivanna 09

Rlver @ 29

Piney Creek @ 601

South Fork Rivanna
River @ 29

South Fork Rivanna
River O 660

Jacobs Run O 743

Buck Island Creek
o 7e9

x

x

x

x

x

x

x

x

x

X

x

x

x

x

X

x

x

x

x

x

x

x

x

x

x

x

x

x

x

x

x

x

x

x

x

x

x

x

x

x

x

x

x

x

x

x

x

x

x

x

x

x

x

x

x

x

x

x

x

x

x

x

x

x

x

x

x

x

x

x

x

x

x

x

xx
xx
xx
xx
xx
xx
xx

x

x

xxxxxxxxx
xxxxxxxxx

10xxx
11 XXX

13XXXXXXX

14XXXXXX

72
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TABLE 3.5
Itlonthly flater Qualtty Sarpltng Locations and the tlonths Sarpllng ras Conducted

(continued)

LOCATION

North Fork Hardware
Rlver O 631

North Fork Rivanna
River @ 604

Preddy Creek @ 600

Preddy Creek @ 640

Redbud Creek @ 20

Rivanna River @ 729

Turkey Run @ 20

Naked Creek South
of 743

STATION JAN FEB MAR APR }IAY
1988 1988

x

1988 1988 1988
JUN JUL AUG SEPT OCT NOV DEC

1988 1988 1988 1988 1988 1988 1988

xx15

16

77

18

19

20

21

22

XX
xx
xx
xx
xx

xx
xx
xx
xx
xx

x

x

x

x

x

x

x

x

x

x

x

x

Ivy Creek S Reservoir 23

Jumping Branch O 24
Reservoir

Powell Creek O

llollynead

Ponell Creek g 643

Redbud Creek e 621

Town Branch off 631

25

26

27

28

xxxx
xxxx

xxxxx
xxxx
xxxx

I
I
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TABLB 3.6
Quarterly flater Quality Sarptlng Locatlons

and the ltlonths Sarpling ras Conducted

TOCATION

Rivanna Rlver O Key West

Naked Creek O 844

Jumping Branch
below 676

Flannigan Branch 0 2O

Foster Branch @ 20

Flannigan Branch @ 600

North Fork Hardware
River @ 708

Houchins Branch @ 729

llassey Creek @ 795

Ivy Creek @ 63?

Ivy Creek @ 67?

Buck Mountain Creek
off 667

North Fork Rivanna
River 0 604

Jaeobs Run @ 6OG

Fishing Creek @ 660

STATION APR
1988

29

30

31

32

33

34

35

36

37

38

39

40

47

JUtY
1988

x

x

x

x

x

x

x

x

x

x

OCT JAN
1988 1989

x

x

x

x

x

x

x

x

x

x

x

x

x

x

x

x

x

x

42

43

g-12
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3.1.4.1 ltlacrobenthic Conditions

An analysis of the aquatic ecosystem connunity structure assists greatly in
definlng water quallty of this environnent. This deflnition ls determlned by
the community structure of benthic nacroinvertebrates. The maJority of the
benthic nacroinvertebrates used in water quality analysis cone fron 4 general
groups: insects - adults and larvae; nolluscs; crustaceans; and annelld
worns. These organisms are important to water quality studies for several
reasons. In addition to being the naJor internediate constituent of the
aquatlc food reb, benthic nacroinvertebrates are considered by blologists as
virtually "living recorder" of past as well as present nater quallty
conditions. This is because of their relative inmobility and thelr variable
resistance to various contaminants introduced into streans. No tno groups of
benthic organlsns have the same liniting factor for the various chenical and
physical constituents encountered in the aquatic ecosysten. Since benthic
nacroinvertebrates are relatively inrnobile and have llfe spans of up to 3 years
they respond directly to changes in water quality, whether these changes are
sporadic or constant. An evaluation of the community structure of these
organisms (their presence, absence, abundance, and distribution) provldes the
basls for the blological analysis of water.

A total of ten sites $ere sampled for macrobenthic organisns on 18 July,
1989 (Figure 3.3). Sites were selected from first, second, and third order
streams in the study area, and represented areas that would be inpacted by all
study allgnments. Sampling was conducted using the kick sampling nethod of
eollection with D-frame dip nets. Total sanrpllng effort at each site lasted
for 1O ninutes durlng which all available habitats (pools, ruffles, runs
overhanging banks, etc.) were sanpled. These samples u,ere preserved in the
field and returned to the laboratory of Janes R. Reed and Associates, Inc. for
washing, sorting, and analysis.

Results of this macrobenthic sampling effort are shown in Table 3.7. A

total of 2422 individuals were collected at the ten stations, representing 40
species of invertebrates from 33 families. Table 3.? tists the sunnary of taxa
collected based on strean order. Fron the three first-order streams, 21 total
taxa were identifled, with 28 found in the three second-order streams, and 33
in the four third-order streams sanpled. All but three taxa found in
first-order streams trrere also found in second and third-order streans, while 6
taxa were unigue to second order streams, and 10 were unigue to third-order
streans,

Third-order streans had more pollutlon sensitive forns and nore pollutlon
tolerant forms than either first or second-order streans. The nunber of
pollution tolerant fanilies found was directly proportional to strean order.
Table 3.8 lists the pollution tolerance of taxa found in first, second and
third-order streans based on the percentage of the total found in each order
strean. This shows the pereentage of tolerant forns increasing based on strean
order, and supports the theory that higher order streans in this area suffer
greater impacts fronr point and non-point pollutlon sources. Since 43* of
Albemarle County is agricultural, higher order streans are nore likely to
accunulate pollutants fron non-polnt sources as they drain larger areas of
land.

I
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TABLE 3.7
Occurrence of Benthlc llacroinvertebratea

Strear Orders for Strears Sarpled

Pollution
Tolerance
Category

Stream Order
123I

I
T

t
I
I
I

ANNETIDA
Ol igochaeta

Branchiobdel I idae
Hirudinea

Gl ossiphoni idae

ARTHROPODA
Crustacea

Isopoda
Talitridae

Decapoda
Canbaridae

Insecta
Ephemeroptera (Mayfl ies )

Baetidae
Heptagenlidae
Siphlonuridae

Odonata (Dragonflies)
Aeshnidae
Gomphidae
Libel lul idae

Species 1

Species 2
Coenagrioni dae

Species 1

Species 2
Plecoptera (Stoneflies )

Nemouridae
Peltoperl idae

Hemi pt.era (Trne Bugs )
Corixidae
Gerridab

Trichoptera (Caddisflles)
Brachycentridae
Hydropsychidae

Species 1

Species 2
lrlolannidae
Philopotanidae
Phryganeidae

Sensltive

Tolerant

Facultative

Sensitive

Facultative
Sensitive
Sensitive

Facultative
Facultative

Facultative
Facultative

Facultative
Facultative

Sensitive
Sensitive

Facultatlve
Facultatlve

Sensitlve

Facultative
Facultative
Sensitive
Sensitive
Sensitive

x
x
x

x
x

x
x

x
x

x*x

x
x

x
x

x
x

x

x
x

x
x

x
x

I
I
t
I
I 3-1?
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Occurrence
Strear

TABLB 3.7
of Benthlc llacrolnvertebrates Arong
Orders for Strears Sarpled

( continued )

Pol lution
Tolerance Strean Order
Category 1 2 3Taxon

x
x
x

x
x

x
x
x
x
x

x
x
x

x
x

x
x

t
I
t
I
I
l,

ARTHROPODA (con't)
Megaloptera (He1 lgramnites )

Corydal idae
Chauliodes sp.
Corvdalus cornutus

Coleoptera (Beetles)
Dytiscidae

Species 1

Species 2
Elmidae
Gyrinidae
Psephenidae

Diptera (Fltes)
Chironomidae
Sitnuliidae
Tabanidae
Tipulidae

Species 1

Species 2

II{OLLUSCA
Gastropoda (Snails)

Physidae
Planorbidae

Helisona sp.
Species 2

Viviparidae
Pelecypoda (Clams)

Corbi cul idae
Sphaeriidae

Facultatlve
Facultative

Facultative
Facultative
Sensitlve
Facultative
Sensitive

Facultative
Facultative
Tolerant

Facul tative
Facultative

Tolerant

Tolerant
Tolerant
Sensitive

Tolerant
Tolerant X

x
x
x

x
xX

I
I
t
I
t
t
I

From: Virginia State Water Control Board Procedure for Conductingh
Qualitative Biological Surveys (DRAFT) by Michael H. Shelor and
Rlchard l{. Ayers, (May 1984)
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TABI,E 3.8
Percentage of Pollutlon Sensltlve,

Facultatlve, and Tolerant Taxa Based on the
Total Found ln each Strear Order

POttUTION
TOTERANCE

STREAU ORDER

123

Sensitive Forms
Facultative Forms
Tolerant Forns

308
52%
18r

25'5
61S
14*

38%
57*
5t

I
;

I
t
I
I
t
l'
I
I
l
t
I
I
l
t
T

I
l

Fron: Virginia State l{ater Control Board Procedure for Conducting
Qualitative Biological Surveys (DRAFT) by Michael H. Shelor and
Rlchard l{. Ayers, May 1984.

The taxa found at each site are identified in Tables 3.9 through 3.18,
listing counts of individuals and statistics on each connunity. The Shannon*
Teiner index of diversity and evenness indices indicated that water quality was
nostly quite good in the streanrs sampled. No single species doninated the
connunity at nost sites. Two sites, stations O4 and 10 did have one species
representing over half of the populations, and had subsequently lotrer diversity
and evenness scores. Station 04, the upper end of Naked Creek was the poorest
in terms of habltat of the sites sanpled. The strean was narrow, and the
botton of soft nud, habltat conducive to the nidges that doninated here.

The biological evaluation of water quality at all ten sites is sunmarized
in Table 3.19. This evaluation is based on the density and diversity of
pollution sensitive, facultative, and tolerant organisns. Results fron this
evaluation also indicate that overall, water quality of streans sanpled in
Albemarle County ls consldered good, or fair to good. Only Station 04 was
considered fair to poor, with few sensitive forms and nore tolerant taxa. This
site, in a large cattle-grazed field, also had the lowest dissolved oxygen
reading, and second highest specific conductance reading of all ten sltes
(Table 3.20). Station 10, Jacobs Run at Route 606 was considered to be of fair
water quality based on this evaluation. This was due largely to the greater
nunber of tolerant forms, and lower representation by sensitive taxa.
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TABLS 3.9
Statlstlcs of Benthlc Invertebrates

Statlon O1 - Upper End of Flat Branch
18 July, 1989

First Order Strear
Aligments 6, 88, ?

TAXA COUNT POLLUTION TOLERANCEA

34
18

1
7
5
3
3
3
3

2
2
2
I
1

I
t
I
I
I
)

I
I
I
t
I
l
t

Hydropsychidae
Ch i ronomi dac
Tipulidae
Peltoperl idae
Gerridae
Philopotamidae
Cambaridae
Corydal idae
Dytiscidae
901 B.P.
Heptageniidae
Baetidae
Tipul idae
Psephenidae
Coenagrionidae

Total Number of Taxa
Total Number of Individuals
Shannon-fileiner Diversity (H)
Evenness Index (H/]nS)

Facultative
Facul tative
Facultative
Sensitive
Facultative
Sensitive
Sensitive
Facultative
Facultative

Sensitive
Facultative
Facultative
Sensitive
Facultative

14
91
2.0452
o.7142

Shelor, il.H. and R.l{. Ayers. 1984.
Procedure for Conductlng Qualltative Biological Surveys.
Virginia State Water Control Board Bureau Survey and Field Studies,
Div. Ecol. Studles. Unpublished Draft, May, 1984.
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TABLB 3.10
Statistlcs of Benthlc Invertebrates
Statlon 02 - Tributary to Jacobs Run

18 July, 1989
Flrst Order Strear

Allgnrent 12

TAXA .COUNT POLLUTION TOLERANCBA

Chironomidae
Hydropsychidae
Tipulidae
Psephenidae
Cambaridae
Heptagenlidae
Itlolannldae
Gomphidae
Brachycentridae
Gerridae
Libellulidae
9Ot Breakpoint
Sphaeri idae
Peltoperl idae
Aeshnldae
Dytiscidae
Tipul idae

Total Nunber of Taxa
Total Nunber of Individuals
Shannon-l{einer Diversity (H)
Evenness Index (H/lnS)

18
t2
11
I
I
7
7
7
5
5
3

3
2
2
2
1

Facultative
Facultative
Facultatlve
Sensitlve
Sensitive
Sensitive
Sensitlve
Facultatlve
Sensitive
Facultative
Facultative

Tolerant
Sensitive
Facultative
Facultative
Facultative

16
103

2.5427
0.91?1

t
I

Shelor, U.H. and R.H. Ayers. 1984.
Procedure for Conducting Qualitative Biologjcal Survt:ys.
Virginia State l{ater Control Board Bureau Survey and Field Studies,
Div. Ecol. Studies. Unpublished Draft, May, 1984.
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TABLB 3.11
Statlstlcs of Benthlc lavertebrates

Statlon O3 - Rocky Eollor at Route ?69
18 July, 1989

Flrst Order Strear
Aligment 68

TAXA COUNT POLTUTION TOLERANCEA

Peltoperlidae
Hydropsychidae
Tipul idae
Cambaridae
Corydal idae
Chironomidae
Elnidae
Heptageni ide
Psephenidae
90* Breakpoint
Aeshnidae
Dytiscidae
Baetidae
Philopotanidae
Gerridae

Total Number of Taxa
Total Nunber of Individuals
Shannon-l{einer Diversity (H)
Evenness Index (H/fnS)

68
28
16
74
I
8
7
6
5

5
5
4
1

1

Sensitive
Facultative
Facultative
Sensitive
Facultative
Facultative
Sensitive
Sensitive
Sensitive

Facultative
Facultative
Facultative
Sensitive
Facultatlve

14
1?6

2.0519
o.7175

I
a

I
!
I
T

I

Shelor, U.H. and R.H. Ayers. 1984.
Procedure for Conducting Qualitative Biological Surveys.
Virginia State Tater Control Board Bureau Survey and Field Studies,
Div. Bcol. Studies. Unpublished Draft, ltay, 1984.
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t TABLE 9.12

Statlstlcs of Benthlc Invertebrates
Statlon O4 - Upper End of Naked Creek

18 July, 1989
$econd Order Strear

Alignrent 12

TAXA COUNT POILUTION TOTERANCEA

381
59
27
26
26

24
t4
11

3
3
3
2
2
I
1

1

t
I
)

I
I
t
I
I
t
I
I
I
I
I
t

Chirononidae
Libellul idae
Corixidae
Dytiscidae
Hydropsychidae
90% Breakpoint
Physidae
Gyrinidae
Dytiscidae
Hydropsychidae
Sinul i idae
Tipulidae
Aeshnide
Sphaeriidae
Canbaridae
Corydal idae
Glossjphoni idae

Total Nunber of Taxa
Total Number of Individuals
Shannon-lfeiner Diversity (H)
Evenness Index (H/fns)

Facultative
Facultatlve
Facultative
Facultative
Facultative

Tolerant
Facultative
Facultative
Facultative
Facultative
Facultative
Facultative
Tolerant
Sensitive
Faeultative
Tolerant

16
584

1.3777
0.4969

Shelor, lI.H. and R.l{. Ayers. 1984.
Procedure for Condueting Qualitative Biological Surveys.
Virginia State Tater Control Board Bureau Survey and Field Studies,
Div. Ecol. Studies. Unpublished Draft, llay, 1984.
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30
24
18
l7
15
12
I

I
:

t
I
t
I
I
I
I
I
t
I
T

I
I
I
I
I
I

TABLE 3.13
Statlstlcs of Benthie Invertebrates

Statlon O5 - Trtbutary to porell Creek by Route 29
18 July, 1989

Second Order Strear
Altgnrent 11

TAXA COUNT POLIUTION TOLBRANCB1

Canbaridae
Peltoperl idae
Elnidae
Baetiscidae
?ipulidae
Libellul idae
Chironomidae
Hydropsychidae
90t Breakpoint
Baetidae
Aeshnidae
Tipul idae
Gerridae
Phryganeldae
Talitridae
Corydal idae
Coenagrionidae
Tabanidae

Total Number of Taxa
lotal Nuarber of Indlviduals
Shannon-I{einer Diversity (H)
Evenness Index (H/lnS)

Shelor, U.H. and R.I{. Ayers. 1994.
Procedure for conducting Qualitative Biological surveys.
virginia state Hater control Board Bureau survey and Field studies,
Div. Ecol. Studies. Unpublished Draft, llay, 19g4.

4
4
3
3
1

1

1

1

1-

t7
1?8

2.3374
0.8250

Sensitive
Sensitive
Sensitive
Sensitive
Facultative
Facultative
Facultative
Facultative

Facultative
Facultative
Facultative
Facultative
Sensitlve
Facultative
Facultative
Facultative
Tolerant
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TABIE 3.14
Statlstlcs of Benthlc Invertebrates

Statlon OG - Trtbutary to Ivy Creek at Route 65?
18 July, 1989

Second Order Strear
Altgnrent 1O

POLLUTION TOLBRANCEA

I
I
I
I
I
I
J

I
I
,

I
I
T

Heptageniidae
Peltoperl idae
Hydropsychidae
Elnidae
Philopotamidae
Aeshnidae
Chironomidae
Tipul idae
Baetldae
908 Breakpoint
Canbaridae
Corydalidae
Psephenidae
Tabanidae

Total Number of Taxa
Total Number of Individuals
Shannon-Weiner Diversity (H)
Evenness Index (H/lns)

10
I
8
5
4
4
4
3
3

2
2
1

1

Sensitive
Sensltive
Facultative
Sensitive
Sensitive
Facultative
Facultative
Facultative
Facultative

Sensitive
Facultative
Sensltive
Tolerant

13
55
2.3847
0 .9219

ta
I
I
I
I
t

Shelor, l'1.H. and R.W. Ayers. 1984.
Procedure for Conductlng Qualitative Biological Surveys.
Virginia State lfater Control Board Bureau Survey and ltield Studies,
Div. Ecol. Studies. Unpublished Draft, May, 1984.
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TABLE 3.15
Statistlcs of Benthlc Invertebrates

Statlon 07 - t{aked Creek at Route 844
18 July, 1989

Third Order Strear
Allgnrent 11

COUNT POLTUTION TOTERANCEA

15?
.54
36
33
26
18
14
t2
11

I
I
I
I
I
t
)

t
I
I
t
I
I
I

Hydropsychidae
Tipulidae
Heptageni idae
Chironornidae
Corydalidae
Aeshnldae
Gonphidae
Elnidae
Libel lul idae
90t Breakpoint
Phi lopotami dae
Peltoperlldae
Canbaridae
Psephenidae
Baetidae
Gyrinidae
Branchiobdel I idae
Coenagrionidae
Tipul idae
Dytiscidae
Gerridae
Physidae
Sphaeri idae

Total Number of Taxa
Total Number of Individuals
Shannon-t{einer Diversity (H)
Evenness Index (H/fnS)

l0
I
6
3
3
2
1

1

1

1

1

1

1

22
401

2. 1410
0.6926

Facultative
Facultatlve
Sensltive
Facultative
Facultative
Facultative
Facultative
Sensitive
Facultative

Sensl tlve
Sensitive
Sensltive
Sensitive
Facultat.ivr:
Facultat ive
Sensitive
Facultative
Facultative
Facultative
Facultative
Tolerant
Tolerant

Shelor, U.H. and R.W. Ayers. 1984.
Procedure for Conducting Qualitative Biological Surveys.
Virginia State l{ater Control Board Bureau Survey and Field Studies,
Div. Ecol. Studies. Unpublished Draft, May, 1984.
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TABLE 3.16
Statistlcs of Benthlc Invertebrates

Statlon O8 - Porell Creek at Route 643
18 July, 1989

Third Order Strear
Allgnrents 6,?

POLLUTION TOTERANCEA

4l
31
10

8
7
5
3
3
3

I
)

I
t
t
I
I
I
I
I
I
I
I
I

Hydropsychidae
Chirononidae
Llbellulidae
Tipulidae
Baetidae
Canbaridae
Elnidae
Heptageniidae
Siphlonuridae
9OX Breakpoint
Aeshnidae
Sphaeri idae
Pel toperl i dae
Corydalidae
Psephenidae
Talitridae
Gyrinidae
Planorbidae

Total Nunber of Taxa
Total Number of Individuals
Shannon-Weiner Diversity (H)
Evenness Index (H/fnS)

3
3
2
2
1

1

1

1

17
125

2.7744
0.7461

Facultative
Facultative
Facultative
Facultative
Facultative
Sensitive
Sensitive
Sensltive
Sensitive

Facultative
Tolerant
Sensitive
Facultatlve
Sensitive
Facultatlve
Facultative
Tolerant

Shelor, M.ll. and R.l{. Ayr:r"s. 1984.
Procedure for Conducting Qualitative Biological Surveys.
Virginia State Water Control Board Bureau Survey and Field Studies,
Div. Ecol. Studies. Unpublished Draft, llay, 1984.
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TABLE 3.1?
Statletics of Benthlc Invertebrates

Statlon O9 - Redbud Creek at Route 621
18 July, 1989

Thtrd 0rder Streal
Allgnrent 68

COUNTTAXA 

-
POLLUTION TOLERANCE1

191
48
41
31
28
27
27

I
T

T

t
I
I
I
I
I
I
I
I
I
I

Viviparidae
Heptageniidae
Siphlonuri dae
Philopotanidae
Corydal irfar:
Hydropsychidae
Baetidae
90t Breakpoint
Nenouridae
Chironomidae
Corydalidae
Aeshnidae
Elmldae
Psephenidae
Cambarldae
Tipulidae
Gyrinidae
Physidae
Branchiobdel I idae
Libel lul idae

Total Number of Taxa
Total Number of Individuals
Shannon-l{einer Diversity (H)
Evenness Index (H/fnS)

15
8
5
5
4
3
3
2
2
2
I
1

19
438

2 .0101
0.6827

Sensitive
Sensitive
Sensitive
Sensitive
FacuJtative
Facultative
Facultative

Sensitive
Facultative
Facultative
Facultatlve
Sensitive
Sensitive
Sensitive
Facultatlve
Facultative
Tolerant
Sensitive
Facultative

Shelor, M.H. and R.t{. Ayers. 1994.
Procedure for Conducting Qualitative Biological Surveys.
virginia state Hater control Board Bureau survey and Field Studies,
Div. Ecol. Studies. Unpublished Draft, ltay, 1934.
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IABT,B 3.18
Statistics of Benthic Invertebrates
Station 1O - Jacobg Run at Route 8OG

18 July, 1989
Thtrd Order Strear

Allgnrent 12

TAXA COUNT POLIUTION TOLERANCE1

Hydropsychldae
Phi lopotamidae
Ceirlrit;ril idae
Chironomidae
Lilrlllulidat:
Gonphidae
Planorbidae
90t Breakpoint
Aeshnidae
Dytiscldae
Gyrinidae
Canbaridae
Libel lulidae
Physidae
Elnidae
Corydalidae
Coenagrionidae
Coenagrionidae
Tipulidae
Gerridae
Planorbidae
Gloss iphoni idae

Total Nunber of Taxa
Total Nunber of Individuals
Shannon-Heiner Diversity (H)
Evenness Index (H/fnS)

4
4
4
2
2
2
1

1

I
1

1

1

1

1

27
271

I .52?9
0.5018

Facultative
Sensltive
I'o-l cr;t r, t
Facul tativr
Facultative
Facultative
Tolerant

Fasultatlve
Facultative
Facultative
Sensitive
Faeultative
Tolerant
Sensitive
Facultatlve
Facultative
Facultative
Facultative
Facultative
Tolerant
Tolerant

Shelor, ll.H. and R.l{. Ayers. 1984.
Procedure for Conducting Qualitative Biological Surveys.
Virginia State Water Control Board Bureau Survey and Field Studies,
Div. Ecol. Studies. Unpubllshed Draft, lloV, 1984.
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TABLE 3.19
flater Qualtty Evaluatlon of the llacrobentbic 9tatlona

Based Upon Vlrglnia State Hater Control Board
Unpubllshed Draft Qualltatlve Procedure (Shelor and Ayersi 1984)

t::
I
I

I

I o8 - Powell creek

I oe - Redbud creek

I 10 - Jacobs Run

I

Sensitive Forns
Facultative Forns
Tolerant Forns

Sensitlve Forns
Facultative Forns
Tolerant Forms

Sensitive Forns
Facultative Forns
Tolerant Forms

Sensitive Forns
Facultative Forns
Tolerant Forms

Sensitive Forns
Facultative Forms
Tolerant Forms

Sensitive Forms
Facultative Forms
Tolerant Forns

Sensitive Forns
Facultative Forms
Tolerant Forns

Sensitive Forns
Facultative Forms
Tolerant Forms

Sensitive Forns
Far--rr I tat ive Forns
I'oIet'ant Forlnri

Sens i 1. i ve Forms
I+acrrltat-ive Forns
Tolerant Forns

POTLUTION TOIERANCE HATER

llAfiql\i OF M{CBqBENTHICS DENSITY DIVERSITY QUALITY

01 - Upper Fnd

of Flat Branch

- Trlbutary
Jacobs Run

O3 - Rocky
Hollow

- Upper End
Naked Creek

- Tributary
Powell Creek

06 - Tributary
to lvy Creek

07 - Naked Creek
Good

Fair
to

Good

Good

Fair

iloderate
High
Low

Moderate
Hieh
Low

Hieh
Iligh
Low

Low
Hieh
Moderate

Itloderate
High
Low

Moderate
Moderate
Low

High
High
Low

Moderate
Hish
Low

High
High
tow

Moderate
lliglr
Moderate

lloderate
Hieh
Low

lloderate
Hieh
Low

iloderate
High
Low

Low
Hish
lloderate

Moderate
High
Low

Uoderate
Moderate
Low

Moderate
High
Low

Moderate
High
Moderate

Hieh
Hieh
Low

Moderate
High
High

Fai r
to

Good

Fair
to

Good

Good

Fair
to

Poor

Fair
to

Good

Good

I
l04

of

05

Ito
t
I

I
I

FROM: Shelor, ll.H. and R.l{. Ayers. 1984.
Procedure for Conducting Qualitative Biological Surveys.
Vlrginia State llater Control Board Bureau Survey and Field Studles,
Div. Ecol. Studies. Unpublished Draft, llaV, 1984.
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TABLE 3.20
Fleld later Qualtty lleasurerents at

llaerobenthlc Sarpllng Statlone

STATION DATE D.O.
SPECIFIC

CONDUCTANCE
(standard units) (nell,) {umhos O 25"G)

pH

I
t
t
I
I
I
I
I
t
I
I
I
;

I
I
I
I
I
I

01 - Upper End
of Flat Branch

02 - Tributary
to Jacobs Run

03 - Rocky
Hollow

04 - Upper End
of Naked Creek

O5 - Tributary
to Powell Creek

06 - Tributary
to Ivy Creek

O? - Naked Creek

O8 - Powell
Creek

09 - Redbud
Creek

1O - Jacobs Run

18 July 1989

18 July 1989

18 July 1989

18 July 1989

18 July 1989

18 July 1989

18 July 1989

18 Jrr ly 19t19

18 July 1989

18 July 1989

6.3 Q 26.6'C

6.3 CI 21 ,Z-C

?.3 0 22.30C

6.4 @ 21.5"C

7.4 @ 23.0-C

6.1 @ 22,7.'C

7.5 @ 25.7'C

7 .2 @ 23. ?''C

7.2 @ 23.5"C

6.5 0 27 .7-C

8.5 @ 19.5'C

9.4 017.0"C

9.0 @ 20.0'c

?.3 0 24.OoC

8.5 0 20.5"C

8.9 @ 18.0"C

8.3 0 22.5"C

8.7 @ 22.5'C

8, ? @ 22.O'C

8.1 g 24.O'C

116

55

72

135

56

149

54

62

74

31
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3.1.5 Reservoir Conditions

Sanpling locations on the South Fork Rivanna River Reservoir are shown in
Flgure 3.4, wlth analytical results of the water quality sanpllng shown in
appendix B, tables B.1 through 8.9. As with the 197? Betz study, these results
indlcate that the reservolr is in a eutrophic state. Dlssolved oxygen levels
becane depleted below the surface during the sunmer nonths, indicating a high
degree of organic deconposition, probably from algae ln the bottom raters of
the reservoir. Anaerobic conditlons at the bottom of the reservoir can release
nutrlents from the bottorn sedinents, yet thls was not indicated fror reasures
of phosphorus and nitrogen conpounds as shown in the Betz study.

Overall, levels of nutrients nere considerably lower in 1988 than in 1977,
indicating sone success with the reservoir nanagenent plan. Total phosphorus
and total orthophosphate rere considerably lower than in 1977, with no apparent
seasonal or depth fluctuations. Nitrogen conpounds were also lower in 1988.
Annonia did show a sllght increase ln late sunner, a probable result of
nitrates being reduced to annonia under anaerobic conditlons. However, annonia
did not reach the high levels encountered in 1977. Slnce it was the goal after
the Betz study to reduce nutrlent loading into the reservoir, the actions
enacted by the Rlvanna ffater and Sewer Authority since 197? appear to have been
suecessful.

Levels of total suspended solids in the reservoir tended to be higher
during this study than in 19??. The highest levels found at Station I near the
dan were at the botton of the reservoir, while the uprtver station above Naked
Creek had the highest levels near the surface. Levels of total suspended
solids were directly related to the transparency of the water as neasured by
the visibiltty of the secchi disc (Table 3.21). Overall, the upper end of the
reservoir had the lowest transparency readings and the highest levels of
suspended solids throughout the year. Very thick layers of soft silt on the
upper end of the reservoir confirm the higher siltation rates at thls end. The
htgh levels of suspended sollds observed during this study confirn the higher
rate of reservoir sedinentation noted by Glaspey {1981} than lndicated during
the Betz study.

lleasures of alkalinity and hardness were also nade during this study.
Unlike the Betz study, where alkalinity nas observed to increase during the
late sumner nonths, this study showed a reduction ln atkalinity late in the
sunner. This reduction in alkalinity durlng late surnmer is a connon trend
where algae bloons increase the uptake of CO. fron the rater. Hardness ln
the reservoir was very low, ranging from 15 to 31 mg/L. indicating the
reservoir has soft rater. The pH of the reservoir rose slightly during the
sunner nonths along wlth hardness, changing the water fron sllghtly acldic in
the wlnter, to slightly alkaline durlng the sunmer.

Sanples were also analyzed for lead, zinc, iron, and manganese at all
stations. Levels of zlnc ranged fron 0.01 to A.22 nC/L, lower than observed
durlng the Betz study, and nell belon the drlnking water standards of 5.0
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TIGURE 3.4 l{ater Quallty Sanpllng
Statlons on the Souch Fork Rlvanna
River Reservolr. FROM: U.S.G.S.
Charlottesvllle East, Vlrglnla
Quadrangle Map. Photorevl.sed 1987.
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TABTB 3.21
Secchi Dlsc Vislblltty at 3 Stations on the
South Fork Rivanna Rlver Reservolr (reters).

31 March, 1988
19 April, 1988
2? llay, 1988
24 June, 1988
2O July, 1988
25 August, 1988
23 September, 1988
24 October, 1988
1? Novenber, 1988
19 December, 1988
11 January, 1989

Station 1

at Dam

0.23
1 .09
1 .01
1 .32
0.87
0.95
1.17
o.77
1 .99
1.32
1 .08

Station 2
Upner Reservoir

0.46
0.81
0.48
1 .53
0.69
0.88
0.89
0.82
1 .28

1 .58

Station 3
Ivy Creek Bridge

0.50
1 .09
o. ?8
1 .38
0.80
7.12
0.86
0.82
1 .66
1 .30
1.42
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nE/L. Lead was observed at levels ranging from below detection linits to O.2O
ng/L, higher levels than observed by the Betz study, and often above the
drinking water regulations of 0.OS ngll,. tevels of lron were highly variable,
ranging from 0.16 to 1.6 ne/L. The highest levels were observed ln the
near-bottom sanples at all three stations. Manganese levels ranged from O.01
to 1.26 ne/L, wlth the highest levels also found at the botton of the
reservoir. Both iron and manganese were frequently above the drinking water
standards of 0.30 and O.O5 ngll respectively. Neither netal is a health
concern for humans, and the standards are established for aesthetic and
economical purposes. Both rretals can affect the taste of drlnklng water and
the use of water for industrial purposes.

Results fron this study confirnr many conclusions fron the Betz (1977)
study. Overall, the reservoir is eutrophic and honogeneous, nithout distinct
stratified layers or undergoing turnover as is often found in larger lakes.
Nutrlent loadlng has been significantly reduced since the 19?? report.
Sedinent loading to the reservolr still remains a problen, potentially reducing
the lnitial projections of the useful life of the reservolr by as nany as 3O
years as determined by Glaspey (1981). The results of a bathymetric survey
conducted on the reservoir ln October, 1988 also confirm the higher siltation
rate noted by Glaspey (1981). Bathymetrlc results are sunnarized in Appendix
c.

3.1.6 Strean Crossings by Alternative

Using 1224,000 U.S.G.S. topographic maps, drainage patterns along proposed
alignnents were deternined, and all sites were exanined to deternine strean
inpacts in the study area. In this nanner, nany unmarked streans were
encountered, nany of which were internrittent, and some of whlch may have been
perennial. Since the perennial nature of many streans could not be determined,
intermittent streams were not considered separately in strean order
classifieation. A totat of 131 stream crossings nere exanined along all
corridors. Of these, 89 were considered first order streans, 18 second order,
16 third order, 2 fourth order, and 6 greater than fourth order. A summary of
all sites exanined is listed in Table 3.22, with loeations shown in Figures 3.5
through 3.8.

The vegetation connunity at each site was also characterlzed as part of the
wetlands delineation portion of this study. The list of comnon plant species
identlfied along these riparian areas is shown ln Table 3.e3. Table 3.24 lists
crossings by stream order along each study alignment, including the two
crossover options 11N/12S and 12N/11S. Alignments 8 & 9, the expressutay
concepts, have few impacts on streans due to the disturbed nature of this
portlon of Route 29. Stream sunmaries along each alignnent are discussed
below.

_ 3.1.6.1 Alignnent 6

I Alignnent 6 crosses a total af 27 streans and rlvers, 21 of whlch (?8S) are
smaller first-order streams. The one second-order stream crossed is at the

r

I
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TABI,E 3.22
SIREAI{ CROSSIIIGS ALONG ALIGIIIIEI{TS

STATION

o1

o2

o3

04-A

04-B

10

11

12

13

74

15

16

DBSCRIPTION

Upper end of Flat Branch North of
Laurel Hill Church

Upper end of FIat Branch South of
Station Ol above Snrall Pond

Tributary to Pond by Holly Memorial
Gardens

Upper end of Powell Creek North of
Hollynread Lake

Side Tributary to Powell Creek at
Station O4-A

Powell Creek below Hollymead Lake

PowelI Creek l{est of Proffit

Tributary to Powell Creek along
Railroad

Trlbutary to Powell Creek

Tributary to North Fork Rivanna
River

North Fork Rivanna River

Trlbutary to Redbud Creek

Tributary to Redbud Creek

Redbud Creek

Tributary to the Rivanna River
North of Route 2O

Tributary to the Rivanna River
North of Route 20

Pond and Creek Upstrean of
Station 15 South of Route 2O

AVERAGE STRBAIII
TIDTH ORDER

51 1

ATIGNMENT(S)

6, 68, ?

6, 68, 7

6, 68, ?

6, 68, 7

6, 68, ?

6B

68

6B

6B

6B

6B

6B

3t

2l

5l

3l

05

o6

o?

08

09

6, 68, ?

3 6, 68, 1

168

6l

721

4l

6B

6B

1

1

2',

1l

?0,

4',

2l

gt

6l

3r

3l

>4

1

1

3

I

I

I
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3l

3r

3t

5l

4l

I

1

I

1

I

3

3

>4

1

1

1

I

1

1

I

I

TABLE 3.22
STREAII CNOSSINGS ATOI{G ALIGXMNTS

(continued)

STATION

17

18

19

20

21

26

27

28

29

30

31

32

121

15',

?0'

22

23

24

25

DESCRIPTION

Creek Upstream of Pond at
Station 16

Tributary to Rocky Hollow

Rocky Hollow

Tributary to the Rivanna River

Tributary to the Rivanna River
North of Route 250

PoweII Creek North of Route 643

Powell Creek South of Route 643

South Fork Rivanna Rlver at
l{estnoreland

Tributary to the South Fork Rivanna
River by l{estmoreland

Tributary to the South Fork Rivanna
River by l{estmoreland

?own Branch below Griffin Cenetary

Tributary to Town Branch

Tributary to the Rivanna River

Tributary to the Rivanna River

'l't'ihlt.ary t.rr Ilir Rivnrrna Rjver'

Tributary to the Rivanna River
belon Pond

?ributary to the Rivanna River

Tributary to the Rivanna River on
Pen Park Golf Course

AVERAGE STREAM
TIDTH ORDER ALIGNIiIENT( S }

6B

8B

6B

6B

6B

8,'.|

6,7

6,7

6,?

6,1

6,7

6'7

6

6

6

6

1.5'

5l

6r

2l

2'.

2l

et

4l

I

1

3l

3l

33

34

6

6

3-37
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TABLE 3.22
STREAII CROSSII{GS AI,OI{G ALIGIII'IEI|TS

(contlnued)

STATION DESCRIPTION

Tributary to the Rivanna River
Pen Park Golf Course below
Station 34

Tributary to the Rivanna River on
Pen Park Golf Course below
Statlon 35

Rivanna River

lleadow Creek by Railroad

Tributary to lleadow Creek at
Station 38-A

39-A Tributary to Meadow Creek

39-B Tributary to Mcadow Creek

40 Meadosr Crcck

47 Shenks Brook near Radio Tower

42 Shenks Brook Upstrean of Station 41

43 Shenks Brook at Route 250

44 Trlbutary to South Fork Rivanna
River Reservoir

45 Tributary to South Fork Rivanna
River Reservoir

46 Tributary to South Fork Rivanrra
River Reservolr below Pond

47 Tributary to South Fork Rivanna
River Reservoir

48 Tributary to Ivy Creek

49 Trlbutary to Ivy Creek

3r

63r36

AVERAGE STREAI{
WIDTH ORDER ALIGNUENT{S}

6

7

7

7

7

7

7

10

10

10

10

6

7

7

>4

3

1

3?

38-A

38-B

70'

301

3l

5t

4l

201

4l

2A',

261

25'

10'

2l

2l

3l

2l

1

1

3

3

2

2

1

1

1

I

10

10
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63

64

65

66

67

6t

4l

4l

2l

2l

3l

3r

1l

3l

NA

101

5l

3l

2l

6l

4l

15'

3t

11

11

11

11

11

TABLE 3.22
STNgAil CROSSINGS AI,ONG AT,IGNilEIITS

(contlnued)

AVERAGE
WIDTH

STREAIT{

ORDERSTATION

50

51

62

53

54

s5

56

57

58

59

60

61

62

DESCRIPTION

Tributary to Ivy Creek

Tributary to Ivy Creek

Tributary to Ivy Creek

Tributary to Ivy Creek

Tributary to llorey Creek

Tributary to llorey Creek

Tributary to lriorey Creek

Tributary to Powell Creek along
Route 29

Tributary to Powell Creek along
Route 29

Pond and Tributary to Powell Creek
along Route 29

Tributary to Powell Creek along
Route 29

Tributary to Powell Creek Upstream
of Station 60

Tributary to Powell Creek Upstrean
of Station 60

Tributary to Naked Creek

Naked Creek

Tributary to Naked Creek

Naked Creek

Tributary to Naked Creek

2

2

1

1

1

1

I

1

1

I

2

2

1

I

3

1

3

1

ATIGNIIENT(S)

10

10, 11, 72

10, 11, t2

10, 11, 12

10, 11, 12

10, 11, 72

10, 11, 12

11

11

11

11

11

11
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TABLE 3.22
STREAITI CROSSIilGS ALOIIG ALIGNHENTS

(continued)

STATION

?3-A

73-B

74

75

76

77

78

79

80

81

82

83

68

8g

10

7t

72

DESCRIPTION

Tributary to Naked Creek

Trlbutary to Naked Creek

Naked Creek North of South Fork
Rivanna River Reservoir

South Fork Rivanna River Reservoir

Tributary to South Fork Rivanna
River Reservoir

Jumping Branch

Tributary to Junplng Branch

Tributary to Ivy Creek

Pond along Tributary to Ivy Creek

Pond along Tributary to Ivy Creek

Ivy Creek

North Fork Rivanna River along
Route 29

Tributary to Flat Branch along
Route 29

Tributary to Flat Branch along
Route 29

Pond and Tributary to Flat Branch
along Route 29

Tributary to Flat Branch along
Route 29

Pond on Tributary to Flat Branch
along Route 29

AVERAGE
T{IDTH

2l

5r

1g'

540,

3t

101

1 .5'

3l

NA

NA

30'

120 '

10r

1 .51

2l

1.5r

NA

STRBAII
ORDER

1

I

3

>4

1

3

I

1

I

1

4

>4

2

1

1

1

1

ATIGNMENT(S}

11

11

11

11

11

11

11

11

11

11

11

12

t2

6, 68, ?

6, 68, ?

6, 68, ?

6, 68, 7

3-40
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TABLB 3.22
S?REAI'T CROSSINGS ALONG ALIGNT'IENTS

(continued)

I
I
I
I
I
I
I
I
I
I
I

STATION

85

86-A

86-B

8?

88

89-A

89-B

90

9l

92

93

94

95

96

9?-A

97-B

98

99

Tributary to

Tributary to

Tributary to

Tributary to

Tributary to

Tributary to

Tributary to

Tributary to

Tributary to

Tributary to

Upper end of

Tributary to

Naked.Creek

Tributary to

Trlbutary to

Tributary to
of Station

Jacobs Run

Jacobs Run

Jacobs Run

Jacobs Run

Jacobs Run

Jacobs Run

Jacobs Run

Jacobs Run

Jacobs Run

Jacobs Run

Naked Creek

Naked Creek

Naked Creek

Naked Creek

Naked Creek
65

Upstreanr

DESCRIPTION

Tributary to Flat Branch Upstrean
of Station 79

Tributary to North Fork Rivanna
Rlver

Tributary to Jacobs Run

AVERAGE STREA}I
T{IDTH ORDER

'lt 2

1l

3l

2l

151

10'

10'

1r

2l

2l

4l

4l

5l

8t

6r

6r

2l

4l

2l

ArrqNilENT(S)

t2

12

72

12

12

t2

t2

t2

t2

t2

t2

72

t2

t2

72

t2

t2

72

72

3-41
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TABTE 3.22
STREAITI CROSSINGS Af,ONG ALIGNITENTS

(contlnued)

STATION

100

103

104

105

106

10?

108

109

110

111

112

113

714

115

116

Ivy Creek

Trlbutary

Tributary

Trlbutary

Junping

Junping

Jumping

Branch

Branch

Branch

12

12

>4

1

101

to2

72

12

DESCRIPTION

Tributary to South Fork Rivanna
River Reservoir

South Fork Rivanna River Reservoir

Tributary to South Fork Rivanna
River Reservoir

Tributary to South Fork Rivanna
River Reservolr

Tributary to Jumping Branch

Tributary to Junping Branch

Junping Branch

Tributary to Junping Branch

Tributary to lvy Creek

Tributary to Ivy Creek Downstrean
of Station 108

Tributary to Ivy
of Staion 109

Tributary to Ivy

Tributary to Ivy
of Station 110

Creek Downstream

Creek

Creek Downstrean

AVERAGE
WIDTH

101

230 t

3t

3l

4l

4l

5r

3'

3t

3r

6l

STREAITI

ORDER

2

1

I

I

2

I

1

1

3

4

1

1

1

ATIGNMENT(S}

t2

t2

12

12

t2

t2

72

12

72

Connector

Connector

Connector

2'

5r

E-l[

E-W

E-tf

to

to

to

20'

4l

1 .51

3l

3-42
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119

120

121

722

123

TABLE 3.22
STREAII CROSSITIIGS AI,OI|G ALIGNIIBT{TS

(contlnued)

STATION DESCRIPTION

117-A Junping Branch

11?-B Tributary to Junping Branch

118 Jumping Branch Upstrean of Station
1 17-A

Jurnping Branch Downstrean of Station
117-A

Tributary to South Fork Rivanna
River along Route 29

Tributary to lrleadow Creek along
Route 29

Tributary to lrleadow Creek along
Route 29

Tributary to lleadow Creek along
Route 29

AVEMGE STREAII{
I{IDTH ORDER ATIGNI{ENT(S )

E-l{ Connector

E-l{ Connector

E-l{ Connector

N-S Connector

8'9

8,9

8'9

8,9

It

1l

gr

3

1

1

101

2l

5r

6l

3r
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VASCUTAR PLAI{T
AT{D WETTAND SITES

TABLE 3.23
SPECIBS IDENTIFIED
IN lEE STI'DY AREA -

ALONG RIPARIAN
ALBEIIARLB COT'T|TY

Scientific Nane

Acer negundo
1pg1 rubrun
Acer saccharinun
Anelanchier arboreg
Carpinus caroliniana
Carya cordiformis
Cercis canadensis
FgaVS g!:andifol ia
Juglans nigra
Juniperus virginiana
Liquidanber stvracif lua
Liriodendron tulipifera
Pi.nUs- ptfobus
Pj D:rg" laedq
Pinus virEiniana
Platanus occidenlalis
Prunus yl-qgt-glqte
Quercus alba
Qu-rlrcrr:; pa t-us t-r' i I
.Qt1r'r'(:uti 1rr' i trttr;

Quercus rubra
Salix 4igta

Ac_ef tg.ggngg.
Acer rubrum
Acer saccharinum
Alnus serrulata
Caroinus caroliniana
Cercis canadensis
Cornus alternifolia
Cornus florida
Fagus erandifolia
Gleditsia triacanthos
Hamamelis virginiana
Ilex opaca
Juniperus virginiana
Kalnia latifolia

TREES

Conmon Nane

Box elder
Red maple
Silver naple
Servi ceberry
Ironwood
Bitternut hickory
Redbud
Beech
Black walnut
Eastern red cedar
Sweetgum
Tulip poplar
Eastern white pine
Loblolly pine
Scrub pine
Sycanore
Chokr: r:lrerry
White oak
Pin oak
a!'!'
Red oak
Black willort'

Q-4llJ:II{cs ANr) SIiRrlBl

Box elder
Red maple
Silver naple
Sn'roth alder
Ironwood
Redbud
Alternate*leaf dogrood
Flowering dogrrood
Beech
Honey locust
Comnon witch-hazel
Anerican holly
Eastern red cedar
Mountain laurel

Indicatorl

FAC

FAC
FACW

FAC
FAC
FACU
FACU
FACU
FACU
FACU
FAC
FACU
FACU
F'AC

I{ACt{
FACU
FACU
FACI{
':"
FACU
Fn {:h:

FAC
FAC
FACW

oBt
FAC

'1:u
FACU
FACT'

FAC

FAC
FACU
FACU
FACU

3*48
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Llquidanbet styracif lua
Lirlodendron tulipifera
Pinus vlrginiana
Pl at a nus _qgc I d_qn-t"fui-1g"
Prunus virpiniana
Querqns nalusLrjj:
Quercus Drinus
Rhododendron nericlvnenoides
Rhus glabra
Rosa multiflora
Rosa oalustrig
Salix nigra
Sasafrass albidum
Tsuga canadensis
Vaccinium corynbosun
Vacciniun vacillans

Achillea nillefoliurn
Alliaria officinalis
Allium canadense
Alllum vineale
Anenonella thal ictroides
Asarun canadense
Athvrium felix-fenina
Barbarea verna
Botrichiun virginianum
Carex sp.
Clavtonia virginlca
Corydalis flavuJa
Daucus carota
Dent ar i- g, Jeq lni I t'_a
Dlcentra cucullaria
Duchesnea indica
Eoulsetun hyenale
Galiun ananlne
Galiun oi.losum
Gallun tinctoriun
Geraniun maculatum
Glechoma hederacea

TABLB 3.23
SPECIES IDEATIFTBD ALONG RIP.ARIAN
IN THE SI'['DY AREA - Af,BEilANT,E COT'trIY

(contlnued)

SAPLINGS AND SHRUBS
( continued )

Connon Name

Sweetgun
Tulip poplar
Scrub pine
Sycamore
Choke cherry
Pin oak
Chestnut oak
Pink azalea
Srnooth sumac
Multiflora rose
Swamp rose
Black willow
Sasafrass
Eastern hemlock
Highbush blueberry
Low blueberry

HERBS

Yarrow
Garlic nrustard
l{ild garlic
Field garlic
Rue anemone
l{ild ginger
Lady fern
Early wintercress
Rattlesnake fern
Sedge
Spring beauty
Yellow corydalis
Queen anne's lace
Crtt " l{:i'rv(:{l tor;( !:r,.:t' I

Dutchnan's breeches
Indian stanberry
Scouring rush
Cleavers
Hairy bedstraw
Claytonrs bedstraw
f,lld geranlum
Ground lvy

3-49
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Indicatorl

FAC

'1:u
FACW

FACU
FACW

UPL
FAC

FACU
oBt
FACW

FACU
FACU

'1:n

OBL
FACU
FACU

I
t
I
I
T

I
I
t

FACU

PACU

'1:u

FAC

ricu

FACU

'1:u

FACU
FACW

FACU
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Scientific Name

Hemerocallis fulva
InpatiqTts caDensis
Juncus acuminatus
Juncus tenuis
Lanium DurDureun
Lvconodiulr obscurun
Mitchella repens
Onoclea sensibilis
Oxalis violacea
Phlox divaricata
Phytolacca americana
Podoohyllunr peltatum
Polygonum punctatum
Polystichum aerosticholdes
Potentilla canadensis
Ranunculus bulbosus
Sanguinaria canadensis
Smilacina racenosa
Stellaria nedia
Stellarla pubera
Taraxacun officinalg
Trifollun pratense
Tynha latifolia
Viola arvensis
Viola canadensis
Viola papilionacea
Viola pedata

Canpsis rgdicans
Lonicera -iaoonica
Parthenocissus quinquefol ia
Rubus argutus
Smilax rotundifolia
Toxicodendron radicans
Vitis aestivalis

VASCULIIR PLANT
AT{D IIETI,AI{D SITES

l{etland indicator status
published in cooperation
and US SCS

TABLE 3.23
SPECIES IDENTIFIED ALONG RIPARIAI{
IN THE S!:TIDY AREA - ALBHI\RLE COT'INT

(continued)

HERBS
(continued)

Common Nane

Day-lily
Spotted touch-ne-not
Rush
Rush
Purple deadnettle
Ground pine
Partridgeberry
Sensitive fern
Violet wood sorrel
Blue phlox
Pokeweed
May-apple
l{ater snartweed
Christmas fern
Dwarf cinquefoil
Bulbous buttercup
Bloodroot
llild spikenard
Connon chickweed
Star chickweed
Conmon dandelion
Red clover
Common cat-tail
l{ild pansy
Tall white vlolet
Common blue violet
Birdfoot violet

r{oopY vrNps

Trumpet creeper
Japanese honeysuckle
Virginia creeper
Blackberry
Comnon greenbriar
Poison ivy
Sunmer grape

as listed in the 1988
with USF&HS, US Corps
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FAC
FAC
FACU
FACU
FAC
FAC
FACU

l{etland Plant List
of Engineers, US EPA,

Indicatgr.l

FACW

OBL

'1:-
FACU
FACU
FACW

FACU
FACU
FACU
OBL
FACU

t::

FACU
UPL

FACU

FACU
o::

FAC
UPL
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TABLE 3.24
STREAI'T AIID RIVBR CROSSINGS BY AI,IGNilEIYTS AilD STREA}I ORDBR

STREAU ORDER

34 >4 TOTALALIGN}IENT

6

6B

7

8,9

10

11

12

1 lN/1 23

1 2N/1 1S

27

22

16

3

l1

19

25

23

22

I

1

3

1

2

3

10

5

8

3

2

6

0

o

4

3

6

2

0

o

o

0

o

1

1

1

1

2

1

1

o

0

1

2

I

1

21

26

26

4

13

28

4t

36

34
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upper end of Powell Creek, while the three third-order streams crossed arefurther downstream on Powell creek betreen Hollymead and the confluence withthe South Fork Rivanna River. The crossings of the South Fork Rivanna River,
and the Rivanna River itself constitute the two systens classified as g"""i""
than fourth-order.

3. 1 .6.2 Alignnent 68

Alignment 68 crosses 26 streams and rivers, with 22 (gsrx) of theseclassified as first-order. The one second and two third-order streans crossedare Powell Creek crossing in comnon with Alignnent 6. The crossing of theNorth Fork Rivanna River (Station 10) is considered to be greater thanfourth-order.

9.1.6.9 Alignnent ?

Alignment ? crosses 26 streams and rivers, with 16 (62%) of theseclassified as first order. one second-order, two third-order, and the onegreater than fourth-order streams are sites in common wtth Alignment 6. On thesouth end of this Atignnent, Meadow Creek is crossed twice (Uoitr third-order),
and Schenks Brook three tines, twice where the strear i"-*u"onA-lo"oo", and onr:ethird-order near the confluence with lrleadow creek. The six third-order streamcrossings constitute 23% of the total crossings on this alignment.

3.1.6.4 Alignnent 10

Alignment 10, the shortest of the proposed corridors subsequently crossesthe fenest streans of the 8 alignnents. A total of 13 streans and river" u""crossed by thls alignment, 11 of which (85X) are first order streams. Theother two stations (#50 and 51) are second-order tributaries to Ivy Creet<.

g.1.6.b Alignment 11

Alignnent 11 erosses a total of 2g streans, with 19 (68s) of theseclassified as first-order. Three crossings impact second-order streans (atributary to Ivy Creek, Station 51; and a tributary to powell Creek west ofRoute 29, Statlons 6o and 61). Four crossings are considered third-orderstreans, three on Naked creek (stations 64, 66 and ?0) and one on Jumping
Branch (Station 73-A). One fourth-order stream (Ivy Creek, Station ZZ) I"Ogreater than fourth-order site (South Fork Rivanna River Reservoir, Station
would also be impacted by thts aligrunent.

3.1.6.6 Alignment 12

As the longest of the proposed corridors, Allgnment 12 also crosses thegreatest nunber of streams. Of the 41 crossings, 2g (61*) are over first-order
r streans. Ten other crossings (24%l are over second-order streans. Of the
I three third-order streams crossed, one is on Naked Creek (Station 9?-A), andr two are on a tributary to Ivy Creek (Stations 110 and 112). Ivy Creek (Station

I
I 3-52
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113) is the one fourth-order stream crossed, while two sites greater than
fourth-order would be inpacted by development of this Alignment (North Fork
Rivanna River by Route 29, Station 78; and the South Fork Rivanna River
Reservoir, Station 101 ) .

3.1.6. ? Alignment 11N/125

The East-West connector that conbines the north portion of Alignment l1
with the southern portion Alignnrent 12 crosses five first-order streams and one
third-order strean (Junping Branch, Station 11?-A). This crossover variation
crosses a total of 36 streams, 23 of which (64t) are first-order streams. Five
second-order streans are crossed (14x), slx third-order streams (1?%), one
fourth-order strearn (Ivy Creek), and one site greater than fourth-order (South
Fork Rivanna River Reservoir).

3.1.6.8 Alignnent 12N/113

Thd North-South connector that combines the north portion of Alignment 12
with the southern portion of Alignnent 12 with the southern portion of
Alignment 11 crosses only one first-order strean and one third-order stream,
Junping Branch (Station 119). Though nearly as long as Alignment 12, this
optlon crosses 12t fewer streams. Of 36 crossings, 22 (64%l are over first*
order streans, 8 (22%) over second-order streams, two over third-order streans,
one over a fourth-order stream (Ivy creek) and two over greater than
fourth-order streams (North Fork Rivanna River and South Fork Rivanna River
Reservoir).

g.2 Wetlands

In accordance with Executive Order 11990, "Protection of Wetlands," the
proposed build alternates have been evaluated for potential lmpacts on wetland
areas. During field exanination of stream crossings by the project allgnments,
a thorough investigatlon of wetlands sites inpacted by the alignnents was
conducted. Only twelve wetlands sites were encountered during this survey,
nostly small isolated areas along or adjacent to streams where springs saturate
the ground. A summary of the wetlands stations is shown in Table 3.25, with
station numbers corresponding to the locations illustrated in Figures 3.5
through 3.8. The Nat jorral Wet.larrrls lnvt:trt.or'y (NWI ) classification is shown on
Table 3.25, with a summary of wetlands irnpacts for each NtfI classiflcation type
sunnarized in Tatlle 3.?6. Thc Nldl (:lal.::;if ir.,lirrrr hierar't;try js jllustrated in
Figure 3.9.

Only one site irnpacted on an area greater than 1/4 acre, Station 3? on the
Rivanna River, and this site is shown on 1" = 200r scale napping in Figure
3.f0. This site r'epresr:rrted a large sand flat at a bend on the river. The
site was sparsely vegetated as a result of freguent flooding. I{etlands data
forns for each site are includetl in Appendix D.
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tJil" 
ALrcNrrENrs

I
! NtlI ACREs

STATION DESCRIPTION CTASSIFICATION IITIPACTED AIIGNIT{ENTS
I
I 01 Upper Bnd of Flat Branch PF01E 0.009 6, 68, 7

North of Laurel Hill
a Church

t 02 Upper End of Flat Branch PF01E 0.052 6, 68, 7

r South of Station 01

-! above Snall Pond
-.

05 Pond along Powell Creek PEMS 0.088 6, 68, 7

I below HollYnead Lake
I

23 Powell Creek South of PF01E 0.029 6, 7

I 
Route 643

f 97 Rivanna River (sand bar) R3FL2 1.334 6

I s6 '";:':fi":,:: Hrx.fl'!5, PF.IE 0'138 10' 11' tz

Route 250 Interchanger
t 60 Tributary to Powell Creek PFO1E 0.069 11

along Route 29

t 81 '"*.1:;':,:il'i::i: :; ""' PEI'{3 0'086 11

| 
95 Upper end of Nakcd Creek PSSI 0.180 72

1OO Tributary to South Fork PFO1E 0.006 tz

I Rivanna River Reservoir

- 108/1Og Tributary to Ivy Creek PFO1E 0.247 12

I POWK

PSSl

124 Ponded Area along Route 29 PEM3 0.146 8,9

I
-

II
I s-s4
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TABLE 3.26
NATIONAL NETTAIIDS IMTEilTORY CLASSIFICATION AI{D ACREAGE

NSI
CTASSIFICATION

PFOlE

PEM3

PSSl

POWK

R3FL2

crAssIFrcATIoN LEGENp

Palustrine, Forested, Broad-
leaved Deciduous, Seasonal
Saturated

Palustrine, Energent, Narrow-
leaved Non-persistent

Palustrine, Scrub/Shrub, Broad-
leaved Deciduous

Palustrine, Open
Artificial

Riverine, Upper
Flat, Sand

Water,

Perennial,

STATION/
ALTERNATE

01/6, 68, 7
02/6, 68, 7
23/6, 7
56/10, 11, t2
60/11
100/72
108/72

05/6,68,
87/77
124/8,9

95/L2
709/12

ro9/L2

s7 /6

0.009
0.052
0.029
o. 138
0.069
o.006
0.046

0.088
0.086
0. 146

0. 180
0.086

o. 115

I
I
I
I
I
I

1 .334
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Itock Bolgotn
Unconsolidotcd Bottom
Aqurtic llcd
Itcef

Aquatic Bed
Recf

rRocky Shorc
Unconsolidalcd Shorc

Rock Boltom
Unconsolidaccd Boltom
Aqualic Bcd
Rccf

Lower Perennial

Aquatic Bed
Recf
Slrcambcd
Rocky Shorc
Unconsolidated Slrore
Emcrgcn! Wcttand
Scrub-Shrub Wclland
Foresccd Wctland

Rock Bo'.tom
Unconsolidalcd Bottom
Aquatic Bcd
Rocky Shorc
UnconsoUdatcd Shore
Erircrgcnt lVctland

Rock Bottom
Unconsolidatcd Boltom
Aqualic Bcd
Rocky Shorc

-UnconsoUdatcd Shore
Emergcnt lVetland

UpperPerennial

Rock Bottom
Unconsolidated Boltom
Aquatic Bed
Rocky Shorc
Uoconsolidaccd Shore

[nta3;fi !!as! sStreambcd

Unconsolidatcd Shorc
Emergent Wcttand

Rock Boctom

Aqurtic Bcd
Unconsolidatcd Slrorc

lVctland
EmcrgeniWciland

Wctland
Forcstcd lVatland

FIGURE 3.9 Classification hicrarchy of wcctands lnd dccpwatcr lrabitats. showing systcms. subsystcms. and ctasses' Tlre Palus'

kine Systcm does not includc dcepwatcr hlbitats.
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3.2 .t Wetland Values

In additlon to delineating and defining wetlands along the alignnents, a
wetlands functional assessnent was made for each wetlands area. The method
used is comnonly referred to as "hlET", the t{etland Evaluation Technigue
developed by Paul R. Adanus (1987). Thls method consists of ranklng wetlands
based on the functional values of various aspects of Hydrology, l{ildlife, and
Recreationa] Uses.

Hydrological parameters include the ability of a wetland to recharge or
discharge groundwater, function as an area to buffer floodwaters, anchor and
trap sediments, and remove and export nutrients. Sildlife values address
overall diversity and abundance as well as a wetland's ability to function as
breeding, nigration, and wintering grounds for sensitive species. The ability
to provide habitat for fish and benthic invertebrates is also eonsidered.
Finally, a wetlands function to society for it's uniqueness (heritage value)
and recreation is considered,

The small, isolated wetlands encountered along the Route 29 Study
alignnents rated low in terms of social significance (eonsidering special
designations, potential economic value, and strategic location) and
effectiveness (considering the capabiltty of a wetland to perforn a particular
function) for all wetland functions addressed by the WET method.

3.3 Ground Water Resources

Precipitatlon probably is the ultinate source of all the grouiril water
occurring in Albernarle County. The sequence in which water circulates fron
land to oeean to air and back to land in the solid, liquid and gaseous states
is referred to as the hydrologic cycle. Water enters the atmosphere and forms
clouds by evaporation from oceans, lakes and rivers, and fron plant life by
means of evapotranspiration. The water is then returned to the land surface
where it once again nay evaporate, take the form of runoff to streams, lakes
and oceans, or filter down into the soil and rock.

tfater occurrlng in the zone extending fronr the land surface donnward to the
point at which all rock and soil pores are filled with water is said to be in
the zone of aeration. Water occurring below the zone of aeration is said to be
in the zone of saturation, and it ls this nater that commonly is referred to as
ground water. The top surface of the zone of saturation (the dividing point
between the zone of saturation and the zone of aeration) is known as the water
table.

Ground water is governed by the principles of recharge and discharge.
Ground water will flon by gravity froa an area of recharge toward a discharge
point. lfater rnay be discharged from the ground water reservolr through
springs, aeepage into streans, evaporation and transplration, and through
wel ls .
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Streams may discharge water into the ground water system, in which case they
are knonn as losing streans, or they may be recharged by ground water flowing
into them, in which case they are called gaining streans. It is the latter
situation which explains why ground water discharge into streans and the base
flow of streams during extended dry periods are one and the same.

Ground water novement and storage in Albenarte County occurs in both soil
and rock. Saprolite, an earthy, clay-rich residual material created by the
deconposition of igneous and metanorphic rocks, forms a nantle covering much of
the county. This layer of soil and saprolite is up to 100 feet (30 n) deep in
places and averages about 50 feet (15 tn). Many wells encountered bedrock at
depths as great as 11O feet (34 n), but the majority fall in the 40 to 50 foot
(12 to 15 m) range. Saprolite is thickest in Albenarle County where it occurs
on upland flats.

The saprolite zone acts as an important recharge nechanism for the
underlying bedrock, and also yields water to nany wells. The saprolite acts as
a giant sponge and stores vast amounts of water, allowing it to percolate
downward at a very slow rate to recharge the underlying crystalline rocks. It
may yleld water to wells by means of prinary poroslty, a term which refers to
porosity which was created at the time the saprolite was forned,

Bedrock in Albenarle County is conposed of igneous and netamorphic rocks,
with minor anounts of sedimentary rocks present in the eastern areas. Igneous
and metanorphic rocks are very dense and relatively inpermeable. Groundwater
novement and storage takes place only in fractures which have developed in the
rocks as a result of weathering and, to a lesser extent, structural
defornation. This type of porosity is known as secondary porosity, since the
water-bearing features developed after the rock was formed. t{ell yleld ls
dlrectly influenced by the frequency and interconnection of water*bearing
fractures which the well intersects. The nunber and size of fractures
decreases with depth, and generally it is assumed that water-bearing fractures
seldon are encountered in these rocks at depth greater than 250-300 feet (76-9f
m). For selected counties ln the Virginia Piedmont, fracturing typically
occurred between 30 and 350 feet (9 and 107 m) and was nost frequent between
approxinately 80 and 125 feet (24 and 38 m). Data for Albenarle County
indicate that 58 percent of the 302 rock wells for which water zone information
is available encountered water withln 100 feet (30 m) of the land surface, and
87 percent encountered water within 2O0 feet (61 n) of the land surface.
(State ftlater Control Board, Bureau of t{ater Control Managernent Planning
Bulletjn 326, Ground l{ater Resources of Albemarle County, Virginia, December
1e8o).

3.3.1 Ground Sater Availabilit.y

The entire Route 29 Study Area lies within the Piednont Ground l{ater Area,
as described by the Virginia !{ater Control Board Infornation Bulletin 565,
April 1986. Bedrock in Albernarle County is conposed of igneous and
metanorphic rocks, with nlnor amounts of sedinentary rocks present in the
eastern areas. Ground water availallility is consistenl throughout the county,
varying slightly according to the geologic setting. A generalized
hydrogeologic nap of Albenarle County is shown in Figure 3.1.1, with Figure 3.12
illustrating the basic depth to water:bearing zones in the study area.
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Middle James River Basin

llardware River
Janes River
North Fork Rivanna River
Rivanna River
South Fork Rivanna Rlver

York River Basin

South Anna River
Rapidan River

I The najor river watersheds in the study area include the Rivanna River,
North Fork Rivanna River and South Fork Rivanna River (Figure 3.19).

3.4.1 Rivanna River Watershed

The Rivanna River Basin covers an area of ??5 square miles located in the
central part of Virginia. The basin is fan shaped, has a length of about 45
niles and a naxinun width of about 30 nriles near its headwaters. It is
adjacent to the Rappahannock and York River watersheds on the north and forms a
part of the larger Janes River Basin.

The Rivanna River rises on the eastern slopes of the Btue Ridge Mountains
at an elevation of 2,700 feet nean sea level. The streanr flows gener'ally in a
southeasterly direction for about 65 miles to its confluence with the nain sten
of the Janes River. The principle tributaries are the North and South Forks of
the Rivanna which merge about 5 niles upstream fron Charlottesville to forn the
main sten stream.

The Rivanna River lfatershed lies within two physiographic legions knowrr as
the Blue Ridge Province, and the Piedmont Plateau. The sunmits of the Blue
Ridge Mountains rise to 3585 feet above mean sea level. Tributary streams in
the nountainous area are precipitous.

The Piedmont Plateau is located east of the BIue Ridge lrlountains. The tand
slopes gradually eastward from the base of the nountains and is characterized
by rolling terrain with elevations ranging frorn 1000 feet above mean sea level
in the foothills to 300 feet near the eastern linits of the plateau. It is
traversed by highlands which are cut by numerous snall valleys.
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Water-bearing zones are generally encountered within 200 feet of the land
surface. Tater yields of up to 125 gallons per minute have been obtained in
the Ptedmont Area with yields of less than 10 gpn being typlcal. One landowner
reported a rate of 1.5 gpm fron his 400-foot deep well, located on a tributary
of Ivy Creek. The land surface elevatlon of this particular wel.l is
approxinately 540 ft nsl. Figure 3.13 illustrates ground nater availability in
the study area as measured in gallons per ninute.

3.3.2 Ground l{ater Quality

The Virginia State tfater Control Board has designated groundwater criteria
for the Piednont Region of Virginia (Table 3,271. Overall, groundwater
throughout the county is of high quality, only isolated wells have exhibited
significant quality variations. Dissolved mineral natter content is relatively
low. The total dlssolved solids content throughout the county was less than
150 ngll aecording to a 1980 State l{ater Control Board Planning Bulletin.
Figure 3.14 shows the zones of average conoentration of total dissolved solids.

Water hardness is the property of nater which retards soponaficatlon or the
production of soap lather. Hardness is described as low throughout Albenarle
county. Durfor and Becker developed a hardness classification as noted in Henr
(re?o).

Hardness Range
nell of CaC-O. Classification

0 - 60 Soft

61 - 12O Moderately hard

121 - 180 Hard

> 180 Very Hard

Figure 3.15 illustrates the general boundarles of ground water hardness in
Albemarle County.
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TABLE 3.27
GROT'ND flATER QUATITY CRITBRIA -

PIEDITONT GROT'ND TATBR AREA
(Virglnia State lfater Control Board)

Constituent

Alkal inlty

Chloride

Color

Flouride

Hardness

Iron

Manganese

Sodium

Sulfate

Total Dissolved Solids

Total Organic Carbon

Concentration

10 - 200 mgll

25 ng/L

15 color units

1.4 ng/L

72A ne/L

0.3 ngll

0.05 ng/L

25 ne/L

26 ne/L

25o ne/L

10 mgll
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Iron concentrations are wlthin the 0.3 
^e/t linit established by the

Connonwealth of Virginia Department of Health. Hydrogen ion concentration, or
pH, falls within a range of 6.5 - ?.4 throughout nost of the county. Figures
3.16 and 3.1? illustrate the iron concentrations and pH levels in the study
area. Nitrate concentrations ln groundwater in Albemarle County are shown in
Figure 3.18. Table 3.28 outlines the hydrologic units in Albenrarle County
based on geologic and water bearing characteristics.

3.3.3 Sites of Ground l{ater and Contamlnation

Ground water pollution conditions exist when foreign natter enters the
ground water system and alters the natural quality of the water. tfithin the
study area, no naJor areas of ground water contanination have been ldentified,
however, localized contaninatlon oecasionally does occur. Sources of such
contanination include septie drainfields, hazardous chenical and petroleun
product spillage and seepage, sanltary landfill and waste treatment lagoon
seepage, and agricultural runoff fron croplands, feedlots, and barnyards.

Nltrate contanination is llkely to occur during rainfall runoff from
barnyards and feedlots. Crclpland rrrnoff' nriry l r,.,r:l I irr the: irrl.r'trtlrrt:{ iorr of
hr:r'lli r;i,!,'s anr-l i,";: i11!,1. -: i:il o tlir-: groulrr! rr:i1-r'r. !J;:r:l rtl'ial contanritration iS
of l.t:,, 1i,,' r'r::;It.l 1. of t tr,;,,i'i i

sections of the study area.

Thc State Water Control Board planning bulletin reported hydrocarbon
contamination caused by leakage and spillage of petroleun products in several
areas of Albeararle County prior to 1980. The petroleum contanination incidents
involved leaks from unrierground gasoline storage tanks which resulted in the
corrtanrirr;rliorr of a ft:w donestic wells. Albemarle County has exhibited no known
ground water pollution fron waste disposal sites as recorded in the SWCB

planning bulletin.

3.4 General Hydrological Characteristics

This seetion summarizes the surface water hydrology of the study area. The
sunmary includes a discussion of the general hydrologlc features of the area
and hydrologic characteristics within each alignment. The infornrert.jon
presented includes general descriptions, sizes of maJor drainage basins,
relatlve stream size, directlon of drainage, and flooding characteristics.

Albenarle County forms the headwaters for the lrliddle James River Basln,
with only a srrrall por't ion of trort.heast Albemarle County draining into the York
River Basin. The entire County is part of the Chesapeake Bay Basln. The lajor
watershed divisions in the County are as follows:
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3.4.2 North Fork Rivanna River lfatershed

tocated in the west central part of Albenarle County, the North Fork
Rivanna River at lts mouth receives run-off fron about 1?6 square miles. The
watershed neasures approxinately 22 miles long and has an average width of 8
niles. Its shape ean best be described as resembling a rectangle. The North
Fork Rivanna River merges with the South Fork Rivanna River at a point located
about 5 nlles upstream frolr Charlottesville to forn the Rivanna River. The
major tributaries to North Fork Rivanna River are Foster Branch, Flannigan
Branch, Preddy Creek, Flat Branch, Herring Branch, Jacobs Run and Marsh Run.

The North Fork Rivanna River watershed lies within two physiographic
regions known as the Blue Ridge Province, and the Piednont Plateau. Both
regions have been discussed in section 3.4.1 of this report.

The larger portion of the North Fork Rivanna River and its watershed are
located in Albemarle and Greene Counties. A small portion of the drainage
basin is ln Orange County. The strean flows generally in a southwardly
direction for about 31 miles, as neasured along the center line of the main
strean channel, from the upper reaches of the watershed to its nouth at the
confluence with South Fork Rivanna River. Maximum rellef within the drainage
basin is about 3000 feet.

3.4.3 South Fork Rivanna River Watershed

I The South Fork Rivanna River has a drainage of 268 sguare niles which is
I located in the northwestern quadrant of Albemarle County. The South Fork
- Rivanna Rjver Basin is fan shaped and has a length of approxinately 2O miles.

The tributaries of the river rise for the nost part in the Shenandoah
National Park on the eastern slopes of the Blue Ridge Mountains. The upper
reach of the rlver originates at the confluence of l{echums and Itloornans Rivers
and flows in a southeasterly direction for 12.81 miles to its confluence with
the main stem of the Rivanna River. The average slope for the river is 6.6
feet per nile while its tributaries, which reach into the Blue Ridge ilountains,
have much steeper slopes.

3.5 Federal Flood Insurance Progran

Changes in flood elevations and floodplain widths nay result from
encroachnent in the floodplain of rivers and streams. The United States
Department of Transportation, Federal Highway Administration (FH$A) in
conJunction with the United States Department of Housing and Urban Developnent
(HUD), Federal Insurance Administration (fIA) (currently adrninistered by FEMA)
have established rules and regulations with regard to the location and design
of encroachnent in the floodplains.
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The National Flood Insurance Progran (NFIP) was established in 1968, The
NFIP was created to provide flood-prone areas with flood insurance at a
reasonable rate. Guidelines for developnent ln the floodplain were also
established by the program. The Federal Energency lrlanagement Agency (FEilA)
acts as the lead agency in the adninistration of NFIP as well as coordinating
Federal response to flood disaster victims.

In Decenber, 1980, new flood hazard naps and the Flood Hazard Overlay
District were adopted as part of the County's zoning ordinance. Figures 3.20
through 3.29, Floodplain lttaps 1-10, becane effective on Decenber 16, 1980, and
illustrate the potential encroachnent by each proposed alignnent.

In compliance with Executive Order 11988, regarding floodplain management,
the proJect was evaluated to determine potential inpacts to floodplains. These
potentlal inpacts include displacenent of floodplains due to filling,
alteration of drainage patterns, water quality degradation, reduction in flood
storage capacity, and effects on floral and faunal communities. Given the
proxinity of existing crossings of floodplains to those of the project, it is
not anticipated that the proposed project will have any significant adverse
effects on natural and beneficial floodplain values. The project as proposed
will not increase the risk of flood loss. Also, no lncrease in flood related
risks to hunan safety, health, or welfare should occur as a resutt of this
proJect.

3.6 Other Surface Hydrology Issues

Potential effects of low flow and htgh flow conditlons are the other
surface hydrology lssues identified during the study. Hieh flows have the
potential to damage nan-nade structures in the floodplaina as well as the
potentlal to cause injury or death. Silt deposition, bank erosion, increased
turbidity and scour may also occur during a hlgh flow event. Low flow can
result in reduced dissolved oxygen levels and thus, influence aguatic
organisns. Availability of water for lndustrial users and lrrigation becones
crltical while, at the same tine, the inpact of municlpal and industrial
discharges on receiving streams increases during low flow.
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4.0 IMPACTS

4.7 AQUATIC RESOURCES AND WATER QUALITV

4.1.1 General Inpacts

lfater quality impacts to streams fron construction and operation of
roadways may result in short and long-tern inpacts. Short-term water quality
inpacts are generally associated with construction and usually ceaSe or greatly
decrease upon conpletion of construction. tong-term inpacts result from
highway operation and nalntenance and these are usually minirnal and often may
be conpletely avoided by proper. construction procedures

The most significant short-term water quallty impact will result fronr
erosion and associated sedimentation. Eroslon will result fron excavationactivities such as clearing and grubbing, rechannelizatlon, stream relocation,
renoval of riparian vegetation, bridging, and movenent of eguipment. After
entering streams, the eroded naterial will lncrease turbidity levels and
sedinentation downstream. Excessive guantitlea of suspended solids can harnfish and other aquatic life by coating gills, snotherlng benthic organlsns,
reducing solar radiation intensity, and thus, affecting the food ctriin.
Deposition of suspended solids may significantly alter the substrate
conposition of strean beds. It may interfere with prinary production, the
spawning of freshwater fishes, smother benthic fauna, and reduce substrate
uti I ization .

Eroded material nay contain large amounts of organic matter and nutrients,
such as nitrogen and phosphorus. High inputs of organic matter may result in
an increase in biochenical oxygen demand decreasing dissolved oxygen
concentrations. Additionally, inputs of nutrients can increase both turbtdity
and eutrophication by increasing algae production. This ln turn may affect the
dissolved oxygen concentration by increasing photosynthetlc actlvity during the
day and increasing comnunity respiration at night. Increased primary
production could result in supersaturated DO values, whereas increased
connunity respiration, and oxygen consunption, could result in low dlssolved
oxygen concentrations ln area streams.

Erosion typically results 1n short-tern impacts, although some affects nay
be long-term. Alteration of streambed substrates as a result of sedinentation
nay destroy benthic habitat and displace lnvertebrates; recovery eould take
years, and habitats are likely to be permanently altered. Sedlnentation in
reservoirs and lakes would reduce suitable fish and wildlife habitats.

Siltation traps organic natter on the bottom and creates an oxygen demand
which may result in gas evolution and obJectionable anaeroblc condltions.
Turbidity delays self purification of water and allows distant transport of
organic nastes, Silt flocculates planktonic algae and carries it to the bottour
to dle. Absorption of particulate natter increases the settling rate of
bacteria. Silt absorbs oil and precipitates, which renains a source ofpollutlon since agitatlon of the botton can ultinately resuspend the oil in the
water colunn.
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Roadway runoff nay introduce toxic substances such as heavy netals,
petroleun products, and deicing salts to streans. These substances are
associated wlth the use and maintenance of the roadway. Heavy metals such ag
lead, iron, zinc, and cadnium are deposited on roadways from automobile
attrition, gasollne combustion, and spills. After entering a body of water,
heavy netals can becone bound to sedinents and uptaken by lower trophic level
organisns and ultimately may be passed up the food chain to fish and man. Van
Hassel et. al. (1980) showed that metal concentration increased during maxlnun
runoff periods and that sedinent netal concentratlons could be correlated with
traffic volume.

Highway runoff 1s a source of petroleum based chemicals fron vehicles and
pavenent.leachates. These substances coat and destroy benthic invertebrates,
algae, and plankton, they interfere with reaeration and photosynthesis, and may
produce direct toxic effects on ln-stream organisms if intake concentrations
are high. These substances may taint the odor and taste of fish tissue and
render it useless for food to nan.

The use of deiclng salts durlng sinter may impaet aquatic biota by
increasing salt concentrations in streans. The effects nay be limited to the
vicinity of the highway, depending upon the anounts of salt applied and
precipitation/runoff. The effects of deicing salts may cause long-term adverse
impacts on strean biota.

In sunnary, water quatity inpacts from construction and operatlon of a
roadway may have both short-term and long-term conponents. Short-tern inpactr
result fron erosion and sedinentatlon during construction, whereas long-ternr
lnpacts result fron both sedinentation and operation of the roadway (i.e.,
runoff, right of way maintenance). Construction activttles may increase
erosion of exposed soils and increase runoff. Increased runoff nay further
increase inputs of nitrogen and phosphorus promoting eutrophication. The naJor
impact on surface water qua-lity, however, will be due to an increase in
suspended solids and sedimentation in strean ecosystems.
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4.1.2 Specific Inpacts

Each alignment is characterized on the basts of water quality, nurnbers of
strean crossings, and impacts on watersheds. Of partlcular concern were
inpacts on the South Fork Rivanna River Reservoir, as well as inpaets on
designated scenic and natural trout waters. Models of runoff were used to
assess eeological impacts upon conpletion of highway construction. A sumnary
of impacts on streams, the reservoir, wetlands, and floodplalns is outllned for
each alignment in Table 4.1, with speciflc lnpacts on streans ruithin the South
Fork Rivanna Rlver watershed listed in Table 4.2.
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corFosrrB Lrsr oF srREAr, IiSlX"l;i, rErLANDs, ArrD FLooDpLATH
ITPACTS AI,OHG EACA PROPOSED ALIGNilEIIT

I LENcTH srREAu wATERsHED
Ialreuunur (ilItEs ) cRossrNcs (lrltES )

TENGTH
ACROSS

RESERVOIR

0

o

0

0

4.2

7.4

8.4

8.3

7.9

STREAIiI CROS-
SINGS IN

RBSERVOIR
HATERSHED

o

o

0

o

10

19

23

27

16

RESERVOIR
cRossINGq

0

0

0

o

0

I

1

1

1

TOTAL FLOOD-
WETLANDS I{ETLANDS PLAINS
srTEp ACRES CROSSED

I 
8'e

10

11,
72

l,*,,,,

J2N/11s

I
I
I

6

6B

7

8.S

8.5

?.5

3.2

5.1

8.9

72.4

9.8

11.5

27

26

26

4

13

28

47

36

34

1.512

0. 149

0. 178

o. 146

0. 138

o.293

o.571

0.540

0.324

I
I
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TABLE 4.2
STREAIT AI{D RIVER CROSSII{GS IN TNE SOUTH FORK RIVAI{I|A RIVBN

RESBRVOIR TATERSHED BY AI,IGI$IBNTS AIID SMEAil ORI}ER

STREAIII ORDER

ATIGNMENT

6

6B

7

8,9

10

11

72

11N/125

12N/11S

1234

00

00

00

00

72

13

16

10

0

0

0

0

I

TOTAL

o

o

0

0

10

19

23

27

16

c

3

3
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Overall, sater quallty within the study area is good. No problem areas
were identified based on results frou the year-long sanpling effort. pollution
sources are generally non-polnt, resulting from runoff fron highways andagricultural areas. This tends to inpact on larger bodies of water such as the
South Fork Rivanna River Reservoir. Construction of a large highway nouldcertainly add to the non-point pollution sources ln the county, and possibly
contribute to point sources given the posslbility of a hazardous waste spill.

4.1 .2.t Allgnment 6

Alignnent 6 crosses a total of 27 streams, inpacting portions of the North
Fork Rivanna River, south Fork Rivanna River, and the Rivanna Rlver
l{atersheds. None of these stream crossings impaet the south Fork Rivanna River
Reservolr l{atershed. The maJority of strean crossings irnpacted on this
alignment are over snaller, first-order streans (?S*). Crossings of the South
Fork Rivanna River and over the Rivanna river area each ?0 feet wide, and
should be given special consideration. Both are designated class III natural
trout waters. Furthernore, the Rivanna River is designated as a State Scenic
River south of Interstate 64, where possible degradation of water guality could
occur as a result of highteay construction. This degradation would of course be
tenporary and would be nritigated by following best management practices to
reduce sediment runoff during construction.

4 .7 .Z .Z Al ignment 68

Alignment 68 crosses 26 streams, impacting portions of the North Fork
Rivanna River, South Fork Rivanna River, and Rivanna River Watersheds. None of
the crossings impact on the South Fork Rivanna River Reservoir l{atershed. Most
strean crossings are over smaller, first-order streans (S5tb), with one crossing
over a 7O foot wide stretch of the North Fork Rivanna River. As with Alignmeni6, impacts on trout waters and the Scenic portion of the Rivanna River ru"t b"
considered during upstrean construction.

A.t.Z.g Alignment ?

Alignment ? overlaps with Alignment 6 over nost of the corridor. A totalof 26 streans are crossed by this option, inpacting portions of the North Fork
Rivanna, South Fork Rivanna, and Rivanna River l{atersheds. No stream crossings
affect the South Fork Rivanna River Reservolr l{atershed. A lower proportion of
streans crossed by this alignnent are snaller first-order streams ioe*y, with
an increased percentage falling into the third-order classification (2gx).
This option crosses the 7O foot wide stretch of the South Fork Rivanna River
like Alignment 6, but avoids a second crossing of the Rlvanna River. Inpacts
on state designated trout and scenic waters nust be considered as with
Alignment 6 and 68.
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4.1.2.4 Alignnents I and g

Upgrades to existing Route 29 are considered by Alignment 8 (8-lane
expressway) and I (lO-lane expressway) from l/4 nile south of the South Fork
Rivanna Rlver to the Route 29/25A bypass. Three first-order streams and one
second-order stream may be inpacted by this upgrade. This area is developed
and the strean areas disturbed. These streams -are ln the South Fork Rlvanna
River and Rivanna River lrlatersheds, and do not inpact on the Reservoir
llatershed.

4.1.2.5 Alignnent 10

Alignment 10 represents the shortest of the study options, and crosses the
fewest number of creeks, 13, with 8s* of these representing snaller,
flrst-order streams. Ten of these streans are wlthin the South Fork Rivanna
River l{atershed. Though this alignment is within the natershed of the
reservoir, it does not actually cross the reservoir or any naJor tributaries
to the reservoir, with the other two streams (15t) crossed representing
second-order tributaries.

4.1.2,6 Alignment 11

Alignment 11 is predoninately within the watershed of the South Fork
Rivanna River Reservoir, wlth 19 of the 28 strean crossings potentially
lnpacting the reservoir. This alignment actually crosses the reservoir at one
site, and crosses Naked Creek three times and Junping Branch once (third-order
streans), and Ivy Creek once (fourth-order), all major tributaries to the
reservoir. Six other streams are within the South Fork Rivanna River l{atershed
(below the Reservoir), with the other three sites in conmon with Alignnents 10
and 12 in the Rivanna River t{atershed. Of the 28 crossings along this
alignment, 68x are over smaller, first-order streams, with second and
third-order streams representing 1O* and 14X of the total respectively.

4.1.2.7 Alignment 12

Alignment 12 is the longest of the options consldered, and crosses a total
of 41 streans, more than any other alignment. Just over half (56t) of these
stream crosslngs are within the South Fork Rivanna River Reservoir Satershed,
nith second, third, fourth, and greater than fourth-order streams crossed 5,3,1
and 1 tines respectively. As rvith Alignnent 11, Naked Creek, Junping Branch,
and Ivy Creek are all crossed by this alignment as well as the reservoir
itself. The rest of the stream crossings on the north side of Allgnnent 12
drain into the North Fork Rivanna River, with three on the south side draining
into the Rivanna River ltatershed.

4-7



I
I
I

t
I
I
t
I
T

I
I
t
I
I
I
t
I
I

4.1.2.8 Alignnent 1lN/125

This crossover option, though not nuch longer than Alignnent 11, crosses
298 more streams for a total of 36 sites. Of these, 2? (?sfi) are within the
reservoir watershed, nore streams within the watershed than any other option.
One third of these streams are larger third-order or greater sites. l{ith
crossings over the South Fork Rivanna River Reservoir and sone of the larger
tributaries to this site, this option would have the greatest potential inpact
of all options on the countles largest drinking water supply.

4.L.2.g Alignment 12N/113

This option is nearly as long as Alignrrent 12, yet crosses fewer streans
(34), w:'Lh less than half of these (16) within the South Fork Rivanna River
Reservoir. It also crosses fewer streams in the reservoir watershed than
Allgnment 11, though still crosses the reservoir and sone maJor tributaries.

4.2 t{etlands

4.2.1 Direct Inpacts

Assuning road construction would eliminate by filting all wetlands sites,
alignments were conpared based on the number, acreage, and functional values of
the wetlands identified. Table 4.1 ineludes this comparison of sltes and total
acreage. Few wetlands sites were encountered during this study, and all but
one utere over 1/4 acre in size. This one sand bar by the Rivanna River would
not be inpacted greatly by bridging, or could be avoided altogether by a slight
shift of Alignment 6. Including this site, Alignnent 6 lmpaets on the greatest
nunber (5) and area (1.512 acres) of wetlands. No other alignnent impacts on
nore than O.5? acres of wetlands.

4.2.2 Indirect Impacts

Due to the small size and low functional values of the wetlands encountered
during the Route 29 bypass study, few indirect inpacts are likely from
elimination. These wetlands were not large enough to control erosion or water
guality, and had little nerit in terms of wildlife habitat. The one site along
the Rivanna River could provlde recreational value with improved access. It is
quite possible that road construction along any of the build allgnnents nay
alter hydrology in some areas. In this nanner, nore wetlands nay be created
than are disturbed as a result of the construction process.
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4.3 Ground Water

4.3. 1 General Impacts

Highway construction can influence ground water storage levels by
interrupting groundwater flow, reducing aquifer recharge area, and lowering the
water table in the surrounding area. In addition, runoff from the highway canpotentially degrade water quality.

On a regional scale, ground water inpacts of the proposed highway would benininal. Numerous aquifers are available for use in the project area and ampleprecipitation exists for aguifer recharge. The recharge areas of the major
aquifers are relatively extensive; and the proJect area water tabte aquifer
provides a resePvoir for ground water which recharges the confined aguifers.
Water quality is generally acceptable in the study area, and the nature of the
piednont sediments helps filter out pollutants that enter the ground water.

In areas where the water table is less than six feet below the base courseof the proposed highway, the dralnage pattern could be altered such that flowis diverted away from the road bed, thus interfering with ground water flow.
Thls could decrease the anount of ground water available to wells in the
immedlate area ruhich rely on the water table aquifer. The water table in theproject area is typically greater than six feet beneath the surface. Areas
exhibitine high water tables are identified ln Figures 4.1 through 4.11.

Another potential inpact of the proposed highway on ground teater storage(of artesian aquifers) involves a reduction of recharge potential. This impactwill be ninimal however, as the recharge areas of the naJor aquifers are very
large in comparison to the area which would be eovered by the highway.
However, subsequent secondary development along the route will lncrease thls
impact.

Ground water contanination may occur along the highway. Potential
pollutants include deicers, pesticides and herbicides, accidental spills of
hazardous materials during transportation, pavenent tars, and vehicle
enissions. The soils in the project area typically have low clay contents,
therefore, pollutants have a good chance of reaching ground water and localized
contamination may occur. The unconsolidated nature of the sediments however,
will help filter pollutants and decrease the possibility of regional ground
water quality lnpacts. Inpacts on arteslan aquifers would be basically limited
to recharge areas. If a najor spilt of hazardous material occurred within one
of these areas, the water within the aquifer could becone contaninated.
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4.4 Surface Hydrology

4,4,7 Flood Impacts Due To Constructlon

This section of the study involved assessing the overall impacts of
locatlon and simple deslgn of encroachnents on floodplains for twenty-elght
strean crossings (Figure 4.72r. The important aspects of the design criteria
included avoidance of longitudinal encroachments and significant
encroachments. Encroachment is defined aa any construction, reconstruction,
repair, rehabilitation, or improvement undertaken within the linrits of the
1OO-year floodplain.

Encroachment into floodplain lands by developnent or other land uses can
result in increased danger to life, health and property; public costs for flood
control neasures, reseue and relief efforts; soil erosion, sedimentation and
siltation; pollution of water resources, and general degradation of the natural
and nan-nade environment.

The extent to which construction will impact flooding is directly
associated to the amount of area the construction occupies within the
floodplain. Increased strean velocity, created by construction activities, is
also a critical concern during a flood condition.

The physical size of the support structure required to traverse the
floodplain and the goal of minimizing the amount of encroachment in the
floodplain are the prinary considerations during the preliminary deslgn phase.
A structure that spans a large floodplain, such as the Rivanna River north of
Route 250, has the least inpact on the floodplain. A culvert type structure
would have greater encroachment on the floodptain and would reguire an elevated
roadway. The culvert type design nay be inappropriate for a large floodplain
due to the extrene water volume during floodlng, and the inpact in upstrean
areas.

4,4.2 Potential Flood Problen Areas

The description of each 100-year floodplain area will begln with the
southernmost site of each alignment and progress north. Fifteen of the
twenty-eight floodplains are connon to more than one allgnnent, as shonn on
Table 4.3, Floodptain Data and Traversing Distance. Floodplaln ltaps 1 through
1O (Figures 3.20 through 3.29) lllustrate the floodplain locatlons and the
proposed alignments.

4.4.2.1 Alisnment 6

Floodplain Site Numbers 1 and 2 - Rivanna Rlver.

The distances regulred to traverse the Rivanna River
floodplain are 2OO feet and 2,600 feet. The 200 foot distance is a result of
the allgnnent passing between tro floodplain borders, as shown on Floodplain
Map 1. This site is connon to alignnents 6 and ?.

4-10
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TABLE 4.3
FLOODPLAIN DATA AIID TRAVBRSING DISTAI{CE

FLOODPTAIN
SITE NO.

1

2

3

4

c

6

FLOODPLAIN
MAP NO.

1

1

2

2

2

3

3

3

4

4, 5 & 6

4, 5 & 6

6

ALIGNMENT

6

6

7

7

1

6B

6&?

6, 68 & 7

6, 68 & ?

11 & 12N/11S

11

11 & 11N/12S

100-YR
FLOODPTAIN
LENGTH (FT}

200

2,660

220

1 ,000

340

380

220

440

7

8

I

6B

6B

6&7

6&7

6&?

4&5

4&5

10

11

STREAITI

Rivanna River

Rivanna Rlver

Schenks Brook

lleadow Creek
(Downstream)

Meadow Creek
(Upstream)

Unnamed Strean
(South of Redbud Creek)

Redbud Creek

North Fork Rivanna River

Unnamed Stream
(South of Westnoreland)

South Fork Rivanna River

Powell Creek
(Downstrean )

Powell Creek
(Upstream )

Powell Creek
(t{est of Prof f it )

Powell Creek
(Southeast of Hollynead)

Ivy Creek

Junping Branch
(South of Ivy Creek Church)

South Fork Rivanna River
Reservoir

224

680

400

420

?80

18012

13

14

15

16

7

8

224

380

58017

4-11
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18

19

20

21

22

7

8

8

I

9

TABIE 4.3
FTOODPLAIN DATA AXD TRAVERSING DISTANCE

( continued )

FI,OODPLAIN FLOODPTAIN
SITE NO. UAP NO. STREAM

Ivy Creek

Jumping Branch

Unnaned Tributary to
Jumping Branch

South Fork Rivanna River
Reservoir

Unnamed Tributary to
South Fork Rivanna River
Reservoir

Unnaned Tributary to
Jacobs Run

Unnaned Tributary to
North Fork Rivanna River

North Fork Rivanna River

Jumping Branch

Jumping Branch
(Upstrean)

Junping Branch
(Downstrean)

10

10

ALIGN}IENT

12 & 11N/12S

12 & 11N/12S

t2

12 & 12N/11S

12 & 12N/11S

12 & 12N/11S

12 & 12Nl115

12 & 12N/11S

1 2N/1 15

1 lN/125

I rN/1 23

100-YR
FTOODPLAIN
TENGTH ITT}

300

160

180

540

180

160

44024

25

26

27

640

160

280

10

8

I

120

4-72
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Floodplain Site No. 10 - South Fork Rivanna River

The distance required to traverse the floodplain is 420feet. The upper elevation of the 100-year floodplain is 356 feet white the
river surface elevation fluctuates at slightly above O3O feet (msl). Small
rapids exist at the proposed crosslng site with nany large, submerged boulders
channeling the water to create increased water velocity. This site is co$monto alignrnents 6 and ?

Floodplain Site No. 11 - powell Creek (donnstreanr)

The distance reguired to traverse the floodplain is Tg0
feet. The upper elevation of the 100-year floodptain is 35? feet (msl) ruhile
the creek surface elevation fluctuates at 350 feet (nsl). This site ls comnon
to alignnents 6 and ?.

Floodplain Site No. 12 - powell Creek (upstream)

The distance required to traverse the floodplain is 1g0
feet. The upper elevation of the lo0-year floodplain is 365 feet (msl) while
the creek surface elevation fluctuates at 355 feet (msl). This site ls commonto alignments 6 and ?.

Floodplain site No. 13 - powell creek (west of proffit)

The distance required to traverse the floodplaln is 220feet. The upper elevation of the 100-year floodplain is 382 feet (msl) nhile
the creek surface elevation fluctuates at 376 feet (msl). Thls site is connon
to alignments 6, 68 and ?.

Floodplain Site No. 14 - Powell Creek (southeast of Holtynead)

The distance required to traverse the floodplaln is 440feet. The upper elevatlon of the loo-year floodplain is 4oo feet (msl) white
the creek surface elevatlon fluctuates at 395 feet (msl). This site is connonto alignrnents 6,68 and ?. Construction of a residential area is underway
north of site No. 14 along the stream bed which parallels Hollgead Drive.
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4.4.2.2 Alignment 68

Floodplain Site No. 6 - Unnamed Strean South of Redbud Creek

The distance required to traverse this stream is 380 feet.
The upper elevation of the 100-year floodplain is 4OO feet (nsl) while the
stream surface elevation fluctuates at 390 feet (nsl ) . This floodplain has a
one*way ranp on either side of the main alignment roadway, thus, consideratlon
nust be given to three floodplain crossings at one site.

Floodplain Site No. T - Redbud Creek

The distance required to traverse this creek is 220 feet.
The upper elevation of the 100-year floodplain is 3?0 feet (nsl) while the
creek surface elevation fluctuates at 365 feet (msl ) .

Floodplain Site No. 8 - North Fork Rivanna River

The distance required to traverse the floodptain is 680
feet' The upper elevation of the 100-year floodplain is 354 feet (msl) while
the river surface elevation fluctuates at 330 feet (arsl ) . Imnediately south of
the river lies a grass plateau which drops 15 feet vertically to the river
bottom. The north bank of the river has a sinrilar vertical drop, however, the
wood line extends nearly to the edge of the drop-off from the adJacent slope.

Floodplain Site No. 13 - powell Creek (west of proffit)

The distance required to traverse the floodplain is 220
feet. The upper elevation of t.he 100-year floodplain is 382 feet (rnsl) while
the creek surface elevation fluctuates at 3?6 feet (msl). This slte is comnon
to alignments 6, 68 and ?.

Floodplaln Site No. 14 - PowelI Creek (southeast of Hollyrnead)

The distance required to traverse the floodplain is 440
feet. The upper elevation of the loO-year floodplain is 400 feet (msl) while
the creek surface elevation fluctuates at 395 feet (rnsl). This site is connon
to alignnents 6, 68, and ?. Construction of a residential area is underway
north of site \<.r. 14 along the stream bed which parallels Hollynead Drive.
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4.4.2.3 Alienment ?

Floodptain Site No. g - Schenks Brook

The distance required to traverse the floodplain is 22O
feet. The upper elevation of the 100-year floodplain is 3b9 feet (nsl) while
the creek surface elevation fluctuates at 3S0 feet (msl).

Floodplain Site No. 4 - Meadow Creek (downstrean)

The dlstance required to traverse the floodplain is 1,000
feet' The upper elevation of the 100-year floodplain at the south edge is 360
feet (msl) and 365 feet (msl) at the north edge. The creek surface elevation
fluctuates at 353 feet (msl). A six-foot vertical bank is on both sides of
Meadow Creek with sparse woods along the bank's edge. Field observations
indicate ongoing erosion of the creek's side walls, particutarly during
flooding events.

Floodplain Site No. b - Meadow Creek (upstream)

The distance required to traverse the floodplain is 340
feet. The upper elevation of the 100-year floodplain is 3?4 feet (msl) while
the creek surface elevation fluctuates at 366 feet (msl). The distance
required to traverse this floodplain may preclude the construction of a culvert
type structure.

Floodplain Site No. I - Unnaned Strean South of llestmoreland

The distance reguired to traverse the unnaned stream, southof ltlestnroreland, is 400 feet. The upper elevation of the loo-year floodplalnis 354 feet (nsl) while the stream surface elevation is slightly less than 340feet (nsl). This site is connon to alignnents 6 and ?.

Floodplain Site No. 10 - South Fork Rivanna River

The distance required to traverse the floodplain is 420
feet. The upper elevation of the 100*year floodplain is 356 feet while the
river surface elevation fluctuates at slightly above 330 feet (msl). Snall
rapids exist at the proposed crossing site with many large, submerged boulders
channeling the water to create increased water veloclty. This site is common
to alignments 6 and 7.
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Floodplain Site No. 11 - Powell Creek (downstrean)

The distance required to traverse the floodplain is ?80
feet. The upper elevation of the 100-year floodplain is 357 feet (msl) while
the creek surface elevation fluctuates at 340 feet (msl). This site is connon
to alignnents 6 and ?.

Floodplain Site No. 12 - Powell Creek (upstream)

The distance required to traverse the floodplain is 180
feet. The upper elevation of the 100-year floodplain is 365 feet (msl) while
the creek surface elevation fluctuates at 355 feet (nsl ) . This site is common
to alignnents 6 and 7.

Floodplain Site No. 13 - Powell Creek (west of Proffit)

The distance required to traverse the floodplain is 220
feet. The upper elevation of the l0O-year floodplain is 382 feet (rnsl) while
the creek surface elevation fluctuates at 3?6 feet (nsl). This site is common
to alignments 6, 68 and 7.

Floodplain Site No. 14 - Powell Creek (southeast of Hollynead)

The distance required to traverse the floodplain is 440
feet. The upper elevation of the 100-year floodplain is 4O0 feet (nsl) while
the creek surface elevation fluctuates at 395 feet (nsl). This site is conmon
to alignments 6,68 and 7. Construction of a residential area is underway
north of site No. 14 along the strean bed which parallels Hollynread Drive.

4.4.2.4 Alienmen! 8,9

Alignnents 8 and 9 contain no floodplain encroachment sites.

4.4.2.5 Aliennent 10

Alignnent 10 contains no floodplain encroachnent sites.
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4.4.2,6 Alisnnent 11

Floodplain Site No. 15 - Ivy Creek

ek floodplain
is 220 feet. The upper elevation of the 100-year floodplain is 409 feet (nsl )
while the creek surface elevation fluctuates at 398 feet (msl). This site is
connon to alignrnent 12 North/ll South, if the north-south crossover is
utilized.

Floodplain Site No. 16 - Jurnping Branch (south of Ivy Creek
Church)

The distance required to traverse the Junrping Branch
floodplain is 380 feet. The upper elevation of the 100-year floodplain is 441
feet (msl) while the strean surface elevatlon fluctuates at 432 feet (msl).

Floodplain Site No. 17 - South Fork Rivanna River Reservoir

The distance requlred to traverse the reservoir floodplain
is 580 feet. The upper elevation of the 100*year floodplain is 392 feet (nsl)
while the reservoir surface elevation is 382 feet (nsl). This site is comnon
to alignnent 11 North/l2 South, if the east-west connector is utilized.

4.4.2.7 Alisnment 12

Ftoodplain Site No. 18 - Ivy Creek

The distance required to traverse the floodplain is 300
feet. The upper elevation of the 100-year floodplain is 415 feet (nsl) while
the creek surface elevation fluctuates at 410 feet (nsl). This slte is connon
to alignment 11 North/12 South, if the east-west connector is utilized.

Floodplain Site No. 19 - Junping Branch

The distance required to traverse the floodplain is 160
feet. The upper elevation of the 100-year floodplain is 4?? feet (msl) white
the stream surface elevation fluctuates at 475 feet (msl). Gently sloping
pastures are adjacent to the rocky stream.
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Floodplain Site No. 20 - Unnaned Tributary to Jumping Branch

The distance required to traverse the floodplain is 180
feet. The upper elevation of the 100-year floodptain ls 462 feet (msl) white
the creek surface elevation fluctuates at 461 feet (nsl). Gently sloping
pastures are adjacent to the strean.

Floodplain Site No. 21 - South Fork Rivanna River Reservoir

The distance required to traverse the floodplain is 393 feet
(nsl). The upper elevation of the 100-year floodplain is 393 feet (nsl) while
the reservoir surface elevation is 382 feet (nsl). The north bank of the
reservoir crossing is strewn with outcropping rock and scattered saplings.

Floodplain Site No. 22 - Unnamed Tributary to South Fork Rivanna
River Reservoir

The distance required to traverse the floodplain is 180
feet. The upper elevation of the 100-year floodplain is 400 feet (msl) while
the creek surface elevatlon fluctuates at 39? feet (msl). The hillside,
located east of the creek, has received heavy cutting and bultdozing of
approxinately 90X of the trees. An extreme erosion situation nay exist as a
resttlt r:f the clearing activities, while siltation into the reservoir backwater
wilr; (:{ri;ily vi:.il,le: dur irrg arr early ApriI, 1989 field trip.

Floodplain Site No. 23 - Unnamed Tributary to Jacobs Run

The distance required to travel'sr: the floodplairr is 160
feet. The upper elevation of the 100-year floodplain is 430 feet (nsl) while
the creek surface elevation fluctuates at 425 feet (msl ) . The lS-foot wide
tributary is the backwater fron Green Reservoir.

Floodptain Site No. 24 - Unnamed Tributary to North Fork Rivanna
River

The distance required to traverse the floodplain is 440
feet. The upper elevation of the 100-year floodplain ls 390 feet (nsl) while
the strean surface elcvatiorr flnctuates at 481 feet (nsl). A recently
constructed gravel road exists on the south bank of this tributary. Fire
hydrants and numerous property survey stakes are located adJaeent to the gravel
road on which the proposed alignment and south ranp are planned. In addition
to the nain alignment and ranrp, a proposed roadwiry lrar'irllcls lioutc ?9 Jrr a
northeast-southwest direction.
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Floodplain Site No. 25 - North Fork Rivanna River

The distance reguired to traverse the floodplain is 640
feet. The upper elevation of the 100-year floodplain is 380 feet (msl) while
the river surface elevatlon fluctuates at 362 feet (msl ) .

4.4.2.8 Allennent 11N/12S

Floodplain Site No. 18 - Ivy Creek

The distance required to traverse the floodplain is 300
feet. The upper elevation of the 100-year floodplain is 415 feet (msl) while
the creek surface elevation fluctuates at 410 feet (msl).

Floodplain Site No. 19 - Jumping Branch

The distance reguired to traverse the floodplain is 160
feet. The upper elevation of the 100-year floodplain ls 4?? feet (msl) while
the stream surface elcvation fluctuirtcs at 4?5 feet (msf). Gently sloping
pastures are adJacent to the rocky strean. ,

Floodplain Site No. 2? - Junrping Branch (upstream)

The distance required to traverse the floodplaln is 2g0
feet. The upper elevation of the 100-year floodplain is 469 feet (nsl) while
the stream surface elevation fluctuates at 46? feet (msl). Gently sloping
pastures are adjacent to the rocky strean.

Floodplain Site No. 28 - Junping Branch (downstrean)

The distance reguired to traverse the floodplain is 120
feet. The upper elevation of the 100-year floodplain is 456 feet (nrst) while
the stream surface elevation fluctuates at 454 feet (nsl). Gently sloping
pastures are adjacent to the rocky strean.

Floodplain Site No. 1? - South Fork Rivanna Rlver Reservoir

The distance required to traverse the reservoir floodplain
is 580 feet. The upper elevation of the l0o-year floodplain is 392 feet (msl )
nhile the reservoir surface elevation is 382 feet (msl ).
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4.4.2.9 Alienment 12N/115

Floodplain Site No. 15 - Ivy Creek

The distance required to traverse the Ivy Creek floodplain
is 220 feet. The upper elevation of the 100-year floodplain is 409 feet (nsl)
while the creek surface elevation fluctuates at 39g feet (nsl).

Floodplain Site No. ?6 - Jumping Branch

The distance required to traverse the floodplain is 160
feet' The upper elevation of the 100-year floodplain is 446 feet (nsl) white
the strean surface elevation fluctuates at 440 feet (nsl). The stream bottom
is bedrock with large rock outcrops along the banks and side slopes.

Floodplain Site No. 21 - South Fork Rivanna River Reservoir

The distance required to traverse the floodplain is 393 feet
(nsl). The upper elevation of the 10O-year floodplain is 393 feet (nsl) while
the reservoir surface elevation is 382 feet (nrsl ) . The north bank of the
reservoir crossing is strewn with outcropping rock and scattered saplings.

Floodplain Site No. 22 - Unnamed Tributary to South Fork Rivanna
River Reservoir

The distance required to traverse the floodplain is 180
feet. The upper elevation of the 100-year floodplain is 400 feet (msl) while
the creek surface elevation fluctuates at 39? feet (msl). The hillside,
located east of the creek, has received heavy cutting and butldozing of
approxinately 9O* of the trees. An extrene erosion situatlon may exist as a
result of the clearing activities, while siltation into the reservoir backwater
was easjly visible during an early April, 1989 field trip.

Floodplain Site No. 23 - Unnamed Tributary to Jacobs Run

The distance required to traverse the floodplain ls 160
feet. The upper elevation of the lo0-year floodplain is 430 feet (nsl) while
the creek surface elevation fluctuates at 425 feet (mst ) . The ls-foot wide
tributary is the backwater from Green Reservoir.
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Floodplain Site No. 24 - Unnaned Tributary to North Fork Rivanna
River

The distance required to traverse the floodplain 1s 440
feet. The upper elevation of the 100-year floodplain is 390 feet (nsl) while
the stream surface elevatlon fluctuates at 481 feet (nsl). A recently
constructed gravel road exists on the south bank of this trlbutary. Fire
hydrants and nunerous property survey stakes are located adJacent to the gravel
road on whlch the proposed alignnent and south ramp are planned. In additton
to the nain alignment and ranp, a proposed roadway parallels Route 29 in a
northeast-southwest directlon.

Floodplain Slte No. 25 - North Fork Rivanna River

The distance required to traverse the floodplain is 640
feet. The upper elevation of the 100-year floodplain is 380 feet (msl) while
the river surface elevation fluctuates at 362 feet (msl).

4.4.g Runoff Inpacts

The results of the Federal Highway Adninistratlon runoff nodel are shown in
Tables 4.4 through 4.? for each alignnent. Table 4.4 lists the average yearly
pollutant loading for alignnents 6, 68, 7,10, 11, and 12 based on traffic
estlmates for the year 2010. Table 4.5 shows inpacts within the South Fork
Rivanna River Reservoir watershed, lnpacted by portions of alignments 10, 11,
and 12. Based on an average rainfall of 45 inches, 30.6 inches of runoff would
be expected averaged over 84 rain days. This rainfall would translate into
average runoff concentratlons of the constltuents shown in Tables 4.6 and 4.7.
The concentratlons shown here are only an average, and may fluctuate from
levels near zero to more than three to four times the levels listed ln Tables
4.6 and 4.7 during individual storm events. Thus, these levels, though not at
concentrations harnful to aquatic organisns, nay at times becone toxic for
short perlods of time

Overall, Allgnment ? would accunulate the greatest volume of solids of the
slx alignnents, and Allgnrnent 1O the least. Considerlng runoff concentratlons,
however, Alignnent 68 nould contribute the lowest concentratlons of
constituents in runoff, followed by Altenments 12 and 11. Thls is a functlon
of traffic volune and highway length (and area), with less traveled allgnnrents
accunulating less sollds per nile, and longer segpents havlng a greater
dilution factor durlng ralnfall events. ttithln the South Fork Rivanna River
Reservolr t{atershed, Allgnnent 12 nould accumulate the greatest volume of
solids, and Alignnent 1O the least, though ln terns of inpacts based on runoff
concentrations, Allgnnent 1O is proJected to be nore heavily traveled and would
have the greatest lnpacts. Conversely, Allgnment 12 would have a lesser lmpact
based on runoff concentrations.

This model of runoff estimates conditions only after constructlon has been
conpleted, and erosion control neasures are completed. Impacts during
construction would increase runoff over a short term, until construction was
conpleted and the area revegetated to reduce erosion.
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The complex deternination of the exact resulting inpact on the public water
supply in the year 201o is beyond the scope of this analysis, however, average
constituent loading and concentrations nay be conpared with F.H.A. data to
evaluate the anticipated impact. For purpose of the receiving water impact,
the pounds of pollutant is more important than runoff concentration.
Concentration alone is neaningless unless sone estimate of flon is available to
deternine total load and resulting concentrations in the receiving water body.
A more neaningful representation of the inpact potential of various pollutants
can be deternined by expressing the loads on an annual basis. This procedure
accounts for varlation in rainfall, flows, and concentrations of individual
events by generating the annual loading. To overcone these variations, the
runoff data is nornalized to the pounds per acre per year values.

The Federal Highway Administration (F.H.W.A) manual, Constituents of
Highway Runoff, Volune IIJ, utllized the paraneters of bioctrenrtcafoxvgen
denand (BoD), chenical oxygen denand {COD) and total suspended solids (TSS) to
provide an indlcatlon of the inpact potential on highway runoff on receiving
water. The Environnental Protection Agency (BPA) published a water quality
criteria for possible constituents found in highway runoff, however, it cannot
be assumed that the criteria will remain the sane through the year 2010.
Interim results of ongoing F.H.W.A. research indicates that runoff from
highways with low to nedium traffic volunes Iless than 30,000 Average Daily
Traffic (A.D.T.)l typically does not have a serlous effect on receivlng water.
The segnents of alignnents 10, 11, and 12 that are within the South Fork
Rivanna River Reservoir watershed have an estimated A.D.T. of 12,2O0 to 14,600,
and 9,500 to 15,100,1'7,4000 to 1?,gOO respectively, for the year 2010.
Highways with high traffic volunes (greater than 30,ooo A.D.T. ) have apotential for adverse "first flush" effects, whereby the receiving water nay
undergo acute loadings during the runoff event. Given the naximunr A.D.T., anA
excluding the possibllity of an accidental sptll directly into the reservoir,
it is anticipated that neither alignnent will greatly affect the public water
supply.
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TABLE 4.4
CALCUTI\TED YEARLY CONSTITUENT TOADING ALOI{G

EACH ALIGNTET{T BASED ON ESTIIIATBD TR TFIC VOLT'IIB
(2010) Ar{D HIGI|WAY LEt{cTH

ALIGNMENT
7 10 17 t2

HighwayLength(lt{iles) 8.5 8.5 ?.5
Acres on ROI{ 309. 1 309. 1 272.7
Daily Accunulation (Ibs) 418 228 457
Year I ! Accunirr l;r I ion (.lbs ) 1525?0 83220 166805

5. 1 8.9 tz.A
185.4 323.6 436.4
216 306 360

?8840 111690 1314(,0

YEARLY ACCTJMULAT rON ( I bs )

106839 59681 116519 56?02 ?9040 52449

46791.2 23539.2 50286.4 22137.6 32649.6 38956.8

9030.6 4799.2 989?.9 4532.0 6535. g 7798.2

46109.2 23917.2 50664.4 22515.6 33027.6 39334.8

519.2 gO4.2 563.3 290.6 392.4 453.5

9883.4 5167.6 10851.3 4869.7 7103.5 8443.8

13328.2 7294.7 14566.6 6913.7 9771.6 11486.4

289.7 156.8 309.8 148.8 208.9 245.0

30? . 4 158. 3 338.0 148 .9 219.6 261 .9

20815.4 11453.1 22797.1 10861.S 15296.6 17957 .4

60.1 31 .? 66.fr 2f,.9 43.4 51.4

39.8 21 .3 43.6 20 .1 28.9 34.2

2000.? 1029.8 220A.O 968.5 7428.4 1744.4

12.03 6.90 13.08 6.5? 9.OO 10.46

6.69 g.g2 7 .26 g.74 5.06 5.84

92.74 16.?9 36.01 15.?8 2g.g4 27.87

I
I

PARAMETER

DS

SS

VSS

TVS

TKN

TOC

coD

TN

TPO.

cl-

Pb

Zn

Fe

Cu

cd

Cr

From: FHI{A/RD-81/O44
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TABLB 4.5
CALCULATED YEANLY CONSTITTTEIIT LOADIT{G AI,ONG

PORTIONS OF EACIT ALIGNI'MNT HITNIN THE SOUTf, FORT( RIVANITA RIVBR RESERVOIR
HATERSHED BASED Ol{ TRAFFIC VOLmtE ESTIilATES (2010}

AND HIGHNAY LBIIGTH

ALIGNMENT
6 68 7 10 11

Highway Length (Miles)
Acres in Watershed
Daily Accunulation (lbs)
Yearly Accumulation (lbs)

PARAIITETER

DS

SS

vss

TVS

TKN

TOC

coD

TN

TP04

cl-

Pb

Zn

Fe

Cu

cd

Cr

4.2 7.4 8.4
752.1 269. 1 305.4
1?8 251 256

64970 S1G15 S3440

YEARLY ACCUMUTATION ( lbs)

I
I
I
I
I
I
I
I
I

47277 65389

1?699.2 26225.6

3686.0 5311 .3

18077.2 26603.6

247 .6 330.2

3926.6 5?38.4

570?. O 8025. 1

123.4 172.2

119.1 176.4

8989.4 12586.4

24.2

16.4

3s. 1

23.5

774.3 1141 .4

5.55 7.52

3. 19 4.25

12.59 1A.72

66630

26809.6

5422.6

27t87.6

335.9

5862.5

8183.9

175.5

180,3

12832.8

35.9

24.A2

1172.9

?.65

4 .33

19. 14

Fron: FHWA/RD-8L/O44
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TABLE 4.6
AVBRAGE COIISTITIEilT LOADING (rellJ) It{ RITNOFF flATERS ALONG

EACH AI,IGNIIBI{T. CALCULAIIONS BASED OI{ $T AVERAGE
RAINFALT VOLInIB OF 45 IT{CHES/YEAN

t
I
I
I
I
I
I

PARAII{8TER

TS

DS

SS

vss

TVS

TKN

TOC

coD

TN

TPO4

cl-

Pb

Zn

Fe

Cu

cd

Cr

ALIGNUEN?
66871012

71 . 18 38 . 82 88. 20 61 .30 49 .7? 49.42

49.84 27 .84 61 .61 44.59 35.22 30.55

21 .34 10.98 26.59 17 .27 14.55 L2.87

4 .27 2.24 5.23 3.52 2.91 2.56

21 . sl 11 . 16 26 .75 1?.51 14.72 13. O0

a.24 0.14 0.30 0.23 0.1? O.ls

4 .61 2.41 5 .74 3 . 79 3. 16 2 .79

6 .22 3.40 I .7A 5.38 4.35 3.80

o. 13 0.0? o. 16 0 .12 o. 09 0.08

0. 14 0.0? 0. 18 0. 12 0. 10 0.09

9.71 5.34 12.A2 8.4S 6.82 5.93

0.028 0.015 0.035 0.023 0.019 0.01?

0.019 0.010 0.023 o. 016 0.013 0.011

0.933 0.480 I . 163 0.753 0.636 0.563

0.006 0.003 0.oo? 0.005 0.004 0.o04

0.003 0.002 0.004 0.003 0.002 0.002

0.015 0.008 0.019 0.012 0.010 0.009I
I
I
t
t,

From: FIIWA/RD-Bt/O44
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TABLE 4.7
AVBRAGE CONSTIIIIIENT LOADII{G (rre/Ll IN RI'I{OFF $ATERS FROti

SEGTENTS OF AI,IGNITEIITS NITHIN THE SOUTH FORK RIVAIII{A RIVER RESERVOIR SATBRSEED.
CALCT'LATIONS BASBD OII AIIT AVENAGE RAINFAT,L VOtUilE

OF 45 ItrCf,BS/IEAR

PARAiTETER

TS

DS

SS

VSS

TVS

TKN

TOC

coD

TN

TPO4

cl-

Pb

Zn

Fe

Cu

cd

Cr

AtICNII{ENT
6871011 12

61.34 49.10 44.17

44 .63 35. 05 31 .45

16. ?1 14.05 12.66

3.48 2.85 2.56

17.0t ;:.26 12.84

0.23 0. 18 0. 16

3. ?1 3.08 2.71

5.39 4.30 3.86

0.12 0.09 0.08

0.11 0.09 0.08

8.49 6.74 6.06

0.023 0.019 0. 01?

0.016 0.013 o.011

0.731 0.615 0.554

0.005 0.004 0.004

0.003 o.oo2 0.002

0.o12 0.010 0.o09

From: FHWA/RD-81/OA4
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4.5 Aquatic Endangered, Threatened or Special Concern Species
(ETS) Inpacts

No lnpacts to aguatic endangered or threatened specles have been deternined
to exist in the streans crossed by the allgnments due to their absence in these
water bodies. However, the federally listed endangered Janes River Spiny
It{ussel (Pleurobema collina) has been located in the headwaters of l{echuns River
and in Rocky Run, a tributary to the lrloornans River. Both of these locations
are well out of the study area and appear to be small populations and
restrlcted in distribution. However, in the Spring of 199O, VIX)T will confirn
the absence of the species in the study area through a survey conducted by Dr.
R.J. Neves of the Virginia Cooperative Tildlife Research Unit. (See Memorandun
Appendix F).
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5.O MITIGATION

5.1 Aquatic Resources and l{ater Quality

Various measures will serve to nritigate anticipated impacts along the study
alignments. Inplenentation of erosion control neasures can serve to nininize
water quality impacts from increased levels of sedinentation and turbidity
during construction. Highway design features can serve to reduce long term
inpacts on water quality from runoff. Control neasures designed to reduce the
nagnitude and duration of runoff inpacts nay include the use of berns, dikes,
sediment basins, fiber mats, strarc silt barriers, netting, mulch, grasses and
other methods. Highnay design features can also be enployed to lessen the
chance of a serious accident and the potential of a hazardous waste spitl.

Construction impacts to instream aquatic habltats will be mininized to the
extent practicable by avoiding strean relocations; crossing streams at right
angles to mininize habitat loss. To the extent possible, construction
egulpnent will be restricted fron fording and otherwise disruptlng the
in-stream habitats of maJor waterways. In the South Fork Rivanna River
t{atershed, construction nethods will follow restrlctions as outlined in the
Albemarle County runoff control ordinance to mininize pollution and
eutrophication of the reservoir.

Instream inpacts on aquatic resources can be mitigated through design
features and construction methods. Inpacts on fishes can be mitlgated bvy
avoiding instrean construction during the spawning season. Floodplain lmpacts
can be reduced by nodifying engineering, design, and construction nethods.
Bridges elevated above the 100-year base flood level will reduce flood
lnpacts. Bridgtng of floodplain areas can reduce inpacts on drainage patterns
and effects on floral and faunal connunities.

Long-term impacts fron high$ray operation and maintenance will be mininized
by selectlon of de-iclng salts, pesticides and herbicides which have the least
effect upon strean organisms.

6,2 Wetlands

In accordance wlth Executive Order 11990, wetlands were given speclal
consideration in developing and evaluating alternatives for the proposed
action. A11 practicable neasures to mitigate both short term and long tern
inpacts have been incorporated into the prelimlnary planning process and would
be inplemented ruith the proJect should a build alternate be selected.

ttlittgation of lmpacts to wetlands would involve avoldance, reduction,
and/or replacenent measures. Avoidance of wetlands is required by Executlve
Order 11990 as the first step in the mitigation process.
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The technical wetland studies have been developed to neet the requirenents
of NEPA, CEQ guidelines, and Federal and state wetland regulatory agencies.
The "worst case" scenario is not the appropriate basis, however, for mitigation
developnent because specifie stream crossing design information is not
available. When the preferred alignment is selected, specific lnfornation
should be developed as follows:

- Selectlon of proJect design parameters for each stream crossing that
nay affect wetlands.

- Deternination of specific wetlands, impacts, including acres by type
and affected functional values.

- Selection of a reasonable mitlgation approach based on the wetland
area effected and its functional value.

The developnent of mltigation nay include project design neasures which
will reduce potentlal lnpacts to acceptable levels rectlfying impacts by
restoring the affected environment and conpensating by replacenent of wetland
resources on a 1:1 basis.
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6.0 COORDINATION

Irtethods to gather conments in the preparation of this report included
publication of a Notlce of Intent to prepare an Environnental Impact Statenent
ln the Federal Register; preparatlon of an early coordination letter and plan
of Study; development and distribution of study newsletters; establlshnent of
nail and telephone communications between the Study Tean and interested
agencles, public officials and individuals; verbal and wrltten comnunication
wlth various agencies, groups and indlviduals; and a series of meetings and
exhlbits nith key agencies, local officials and the general public.

These coordination- and connents-gatherlng efforts have been an lntegralpart of the planning and environmental studies prepared for the U.S. Route 29
Corridor Study. As a result, the alternatives under consideration reflect
numerous changes, naJor and minor, which were made in response to ideas and
eoncerns raised by people outside of the Study Team. This process has led to
the developnent of alternatives whlch sensitively reflect these ideas and
concerns while achieving the desired transportation obJectives.

6.1 Agency Scoping

An Interagency Coordination lrleeting for the U.S. Route 29 Corridor Study
was held by the Virginia Department of Transportation on Septenber 22, 1988.
The purpose of this meeting was to solicit comnents regarding the selection of
the Candidate Bulld Alternatives, and to allow concerned agencies the
opportunity to nake reconmendations for inclusion in the Draft Envjronmental
Impact Statenent (DEIS). An infornation packet was provided to all agencies
outlinlng the study methodologies and references for the Natural Environmental
Analysis task, and the considerations that were being given to the environment
during the selection process for the build alternatives. The folloruing
agencies and or organizations were coordinated with, or provided information on
the u.s. Route 29 corridor study during its conduct (partial llst):
* U.S. Department of Agriculture

- Soit Conservation Service

* U.S. Department of the Army
- Arny Corps of Engineers, Regulatory Branch

* U.S. Environnental Protection Agency (Region III)
* U.S. Pederal Highway Administration

- Transportation Research Board

* U.S. Geological Service

* U.S. Department of Interior
- National Park Servlce, Uid-Atlantic Reglon
- Fish and t{ildlife Service

Virginia Council on the Environnent
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*

rr

*

*

Virginla Departnent of Agriculture and

Virglnia Departnent of Conservation and

Virginia Departnent of Forestry

Virglnia Departnent of Gane and Inland

Virginta Departnent of Transportation

Virginia Natural Heritage Progranr

Virginia l{ater Control Board

The Nature Conservancy

Piednont Bnvironmental Council

Virginla Native Plant Society

Virginia Society of Ornithology

Virginia Wildlife Federation

Consuner Servlces

Hlstoric Resources

Fisheries

*

*

:r

*

*

rl

rl

{.

t
t

County of Albemarle, Department of Engineering

county of Albenarre, Department of Planning and connunlty Developnent

* County of Albemarle, Office of lfatershed Management

* Rivanna lrfater and Sewer Authority

The following agencles/organizations were represented at the Interagency
Coordination lleetlng (partial llst) :

* U.S. Department of the Army
- Army Corps of Engineers

'r U.S. Departnent of the Interior
- Fish and t{ildlife Service

* U.S. Environnental Protection Agency (Reglon III)
* U.S. Federal Highway Adminjstration

* Virginia Council on the Envlronnent
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Virginia Department of Game and Inland Ftsh

Virginia Departnent of Transportatlon

Virginia Marine Resources Comnlssion

6.2 Public Coordination

An exceedingly large nunber of comnunity meetings have been held during the
course of this study. These meetings inelude one-on-one sessions between study
tean menbers and public officials as well as private citizens, talks to
residents associations and civic groups, nonthly meetlngs of the City of
Charlottesville and Albemarle County Route 29 Jolnt Task Force, a series of
Public Informatlon Meetings, and a Route 29 ProJect Open House. Attendance at
the public neetlngs have varied frorn several hundred to in excess of 1,500
persons with varying degrees of interests in the proJeet.

Ideas and conments received at these meetings and exhibit sessions were
lnstrumental ln the location and details of preliminary alternates selection,
and ln refining the process of selecting the study alternates evaluated in thls
report. These neetings were often general in nature but by and large they
usualLy dealt with specific issues of importance to a particular indlvidual or
group.
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Robert A. Neely; B.S.; M.S.; ph.D. (In progress)
James R. Reed and Associates, Inc.
Environmental Division Manager/proJect Manager

Daniel Gonzales; B.S.; M.S. (In Progress)
Aquatic Resources and l{ater Quallty
Environnental Scientist

Thonas A. Stierhoff; B.S.; H.S. (In progress)
Aquatic Resources and t{ater Quality
Environnental Seientist
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APPENDIX A

TfATER QUALITY RESUTTS FROM STREAI''S AND

RESERVOIRS IN THE STUDY AREA



I
T

I
1ABLE 4.1. ROUTE 29 STUDY - CHARTOTTESVILLE BYPASS

MONTHTY WATER QUALITY ANALYTICAL RESULTS FROM THE NORTH FORK RIVANNA RIVER AT
ROUTE 649, ATBEII{ARLE COUNTY, VIRGINIA. JANUARY, 1988 - JANUARY, 1989

I Date taken
Tlme
Sarnple *

a7-22-88
O8:20
88-0432

02-26-88
08:50
88-7274

o3-30-88
16:40
88-1857

04-19-88
09: O0
88-2303

I Analysls - Results tn ng/L

Total Alkalinlty @ CaCOo
Total KJeldahl Nitrogen
Nitrate/Nltrlte
Total Phosphorus
Hardness @ CaCO-
Total Suspended Sollds
Total Dissolved Solids
Oil and Grease
Lead
Zinc
Conductivity (umhos,/cm, f Ield)
Dlssolved Oxygen (fleld)
pH (field)
Turbldlty (ntu)
Annonla

unless otherwise stated.

38
0.33
0.43
0.03
l7
30
80
4

<0. 04
0.02
5? @ 25.0-C
12.2 @ 4.2.C
6.4 @ 4.2-C
28

<0.05

T

I

19
0. 41
o.21
0.06
18
8
3
1

<0. 04
<0.01
57 @ 25.0.C
12.6 @ 1.00C
6.8 e 1.0'C
8

<0. 05

22
0. 28
o.22

<0.01
22
20
3o

<1
0. 05
0. 06
56 @ 25.0.C
10.0 0 14.8.C
6.4 @ 14.8-C
10

<0.05

24
<0.09
0.10
0. 25
20
5
g7

<1
o. 10
0.01
51 @ 25.0-C
9.0 e 11.4.C
6.2 0 11.4-C
6

<0.05

I
I
;

I
I

Date taken
Tlne
Sanple #

05-26-88
77 248
88-3222

06-23-88
14:45
88-4055

0?-20-88
16: 10
88-4635

09-22-88
11 :55
88-6901

Analysls - Results ln ngll unless otherwlse stated.

I
t

I
I

Total Alkaltnity e CaCOo
Total KJeldahl Nltrogen
Nltrate/Nitrlte
Total Phosphorus
Hardness 0 CaCOo
Total Suspended Sollds
Total Dlssolved Sollds
Oil and Grease
Lead
Zlnc
Conductlvlty (umhos/cm, fleld )
Dlssolved Oxygen (fteld)
pH (fleld)
Turbldtty (ntu)
Annonla

33
0.34
o.22
0.03
21
57
40

<1
0.06
0. 03
57 o 25.0-C
8.6 0 16.5-C
6.5 e 1?.5-C
22

<0.05

38
0.50
o.2l

<0. 01
20
11
53

<1
0. 04
0.03
29 e 25.0-C
8.6 e 27.6-C
8.1 e 28.4-C
20
0.06

37
0.58
o.47
0.03
27
13
132

<1
0.14
0.01
5? e 25.0-C
7.2 Q 28.0-C
?.8 0 28.0-C
30
0.05

26
<0.09
<0. 02
0.01
25.8
3
13

<1
0. 10
o.06
5? e 25.0-C
8.4 0 19.0-C
?.9 0 19.4.C

Statlon ras not Barpled ln August

A-1
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TABLE 4.1. ROUTE 29 STUDY - CHARLOTTESVITLE BYPASS
MONTHLY WATER QUALITY ANALYTICAL RESULTS FROM THE NORTH FORK RIVANNA RIVER AT

ROUTE 649, ALBEMARTE COUNTY, VIRGINIA. JAI{UARY, 1988 - JANUARY, 1989
(contlnued )

t
I
t
l

Date taken
Tlme
Sample *

10-20-88
12: 15
88-7600

1 1-16-88
17:05
88-8373

t2-72-88
15:30
88-9190

01-10-89
16:30
89-0392

T

I
I
I
t
I
I
;

t
I

Analysls - Results ln nC/L unless otherwise stated.

Total Alkallnlty 0 CaCO, 26
Total KJeldahl Nltrogen <0.09
Nltrate/Nltrlte <0.02
Total Phosphorus 0.06
Hardness O CaCO- 25.8
Total Suspended Sollds 6
Total Dissolved Solids 58
0ll and Grease 2
Lead O.1O
Zlnc 0.04
Conductlvlty (urnhos,/cm,fleld) b8 @ 25.0-C
Dissolved 0xygen (fietd) ?.8 e 10.0-C
pH (fteld) 1.9 @ 10,6-c

27
0.46

<0.05
0.03
22.2
5
43
1

0.1
o,o2
83 @ 25.0'C
9.5 e 11.0"C
7.5 0 11.6.C

19
0.60
0.28
0.02
20.2
5
1l?
1

0.1
0.04
42 @ 25.0-C
12.8@ <0. l"C
6.6 0 0.4'C

t1
0.49
0.20
0.02
23.0
1

37
1

0.1
0.03
43 @ 25.0.C
13.2 0 4.00C
?.3 e 4.9-C

I
I
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TAELE A.2. ROUTE 29 STUDY - CHARLOTTESVITLE BYPASS

IIoNTHLY I{ATER QUATITY ANATYTICAL RESULTS FRO}! BUCK }IOUN?AIN CREEK AT
ROUTE 665, ALBEMARLE COUNTY, VIRGINIA. JANUARY, 1988 - JANUARY, 1989

Date taken
'Tine
Sample *

0l-21-88
15:00
88-0425

02-25-88
13: O0

88-1263

03-30-88
122t2
88-1846

04-18-88
14t22
88-2289

I
I
I
I
l
I
T

I
I
I
I
I
I
I
I

Analysls - Results ln mgll unless otherwlse stated.

Total Alkallnlty O CaCOo
Total KJeldahl Nltrogen
Ni trate/Ni tri te
Total Phosphorus
Hardness @ CaCO-
Total Suspended Solids
Total Dlssolved Solids
Oil and Grease
tead
Zlnc
Conductlvlty (uurhos/cn, field)
Dlssolved Oxygen (fteld)
pH (fterd)
Turbldity (ntu)
Anmonia

17
0.50
0.38
o. 05
13
10
?3
3,.
0.0?
0.02
42 g 25.0.C
10.9 @ 5.6'C
6.5 o 5.6"C
14

<0.05

15
0. 16
0. 28
0. 03
t4
3
63

<1
<0.04
0.04
43 @ 25.0'C
11.2 @ 3.8'C
6.? g 3.80C
4

<0.05

20
<0.09
0.20

<0.01
2A
23
13
1
o. 15
0.06
46 @ 25.0'C
9.8 0 13.4'C
6.0 013.4"C
I

<0.05

27
4.24
0.09

<0.01
13
3
13

<1
0.06
0.05
48 0 25.0-C
8.4 0 13.5.C
6.3 013.5.C
6

<0.05

Date taken
Tlme
Sanple *

05-26-88
12:56
88-321 2

06-23-88
11 :3O
88-4008

0?-19-88
16:40
88-4624

08-24-88
15: 15
88-5568

Analysls - Results ln ngll unless othernlse stated.

Total Alkallntty 0 CaCO,
Total KJeldahl Nltrogen
Nltrate/Nltrlte
?otal Phosphorus
Hardness I CaCOo
Total Suspended Sollds
Total Dlssolved Sollds
Oll and Grease
Lead
Ztnc
Conductlvlty (unhos/cr, f leld)
Dlssolved Oxygen (fteld)
pH (fleld)
Turbldtty (ntu)
Annonla

20
0.26
0.18
0.03
16
3
45

<1
0.0?
0.03
46 e 25.0.C
9.2 015.5.C
6.S e 16.2-C
1{

<0.05

30
0.82
o.23

<0. 01
15
28
53
1

o.05
0. 02
56 e 25.0.C
8.4 0 2$.0'C
8.3 e 26.5-C
16
0.06

24
0.44
0.60
0.03
18

<1
43
1

0. l0
0.03
48 e 25.0.C
7,2 a 29.5.C
7.7 Q 29.5'C
16
0.05

19
o.41
o.27
0.05
21 .0
3
64

<1
o.0?
o,o2
43 C 25.O'C
8.5 0 27,4'C
7.6 0 25.0'C
12
<0.05

I
I
I
I
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TABTE A.3. ROUTE 29 STUDY . CHARLOTTESVILLE BYPASS
MONTHLY WATER QUATITY ANALYTICAL RESULTS FROM BURRUSS BRANCH AT

ROUTE 601, ALBEI'|ARLE COUNTY, VIRGINIA. JANUARY, 1988 - JANUARY, 1989I
il Date taken

Tlme
Sanple *

01-21-88
15:40
88-A421

02-25-88
12225
88-1 261

04-18-88
13 :55
88-2287

05-26-88
t2z2O
88-3210

t
I
I
I
I
I
I

Analysls - Results tn ng/L

Total Alkaltntty @ CaCO,
Total KJeldahl Nltrogen
Nltrate/Nltrl te
Total Phosphorus
Hardness @ CaCO.
Total Suspended Sollds
Total Dlssolved Solids
Oil and Grease
Lead
Zinc

Dissolved Oxygen (fleld)
pH (field)
Turbidity (ntu)
Ammonla

unless otherwise

28
0.49
0.36
0.02
15
10
73
2
0.04
0.06

11.9 e 5.8.C
5.9 e 5.8-C
t5

<0.05

stated.

14
0.33
0.34

<0.01
72
4

73
2
0.07
0.03
40 @ 25.0'C
13.2 @ 3.9-C
6.2 e 3.9-C
4

<0. 05

26
0. 18
o.22
0.01
11
3
61
2
0.09
0.02
29 @ 25.0-C
11.1 e 13.0-C
6.2 @ 13.0-C
6

<0.05

Conductlvity (umhos/cm,fietd) 43 @ 25.0.C

24
0.31
0.19
0.04
t7
I
42
4
0 .0?
o.o2
45@
9.2 0
6.6 e
11

<0.05

25 .0-C
15.5-C
16. ?-C

Date taken
Tlme
Sanple *

06-23-88
11 :00
88-4066

07-19-88
16:00
88-4622

08-24-88
15: O0
88-5567

09-22-88
14:35
88-6892I Analysls - Results ln ng,/L unless otherwlse stated.

l
I
I
I

Total Alkallntty 0 CaCO,
Total KJeldahl Nltrogen
Nltrate/Nltrlte
Total Phosphorus
Hardness e GaCO.
Total Suspended Sollds
Total Dlssolved Sollds
Oll and Grease
Lead
Zlnc
Conductlvlty (unhos/cn, fleld)
Dlssolved Oxygen (ffefd)
pH (fleld)
Turbldlty (ntu)
Alronla

68
0. ?3
o.26

<0.01
23
24
6?

<1
0.12
0.03
50 0 25.0-c
s.2 t 32.0.C
7 .1 Q 32.6.C
56
0. 15

not sanpled ln ilarch

A-5

720
11.8
0.29
0.03
26
323
84
1

<0. 04
o.o5
100 0 25.0-c
4.2 Q 25.O.C
7.9 0 25.9-C
122
0.56

Statlon was

20
1.?9
0.16
0.07
22.O
34
70

<1
0. 10
o. 02
53 e 25.0-C
7.4 Q 29.O-C
?.3 0 25.0-C
35
0.06

29
?.65
0.05
0. ot
23.0
160
79

<1
0.19
0. 10
69 e 25.0.C
4.7 Q 24.2-C
?.s 0 26.2-C

I
t
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I
I

TABTE A.3. ROUTN 29 STUDY . CHARLOTTESVIILE BYPASS
MONTHLY I{ATER qUALITY ANATYTICAT RESULTS FROM BURRUSS BRANCH AT

ROUTE 601, ALBEI{ARLE COUNTY, VIRGINIA. JANUARY, 1988 . JANUARY, 1989
( contlnued)

l Date taken
Tlne
Sample *

1 0- 1 9-88
15:00
88-7591

1 1-16-88
13:45
88-8387

t2-12-88
12 :30
88-9184

01-10-89
11:55
89-0384

T

I
I
I
I
I
I
I
I
I
T

Analysis - Results tn ng/L unless otherwise stated.

Total Alkallnity @ CaCO.
Total KJeldahl Nltrogen
Ni trate,/Ni trI te
Total Phosphorus
Hardness @ CaCO.
Total Suspended Sotids
Total Dlssolved Solids
Oil and Grease
Lead
Zlnc
Conductlvity (umhos,/cn, fteld)
Dissolved Oxygen (ftefd)
pH (fleld)

20
1 .13

<0 .02
o, 10
18 .6
6
147
1

0.04
0.07
48 @ 25.0.C
7 .1 0 14.5-C
7.4 @ 15.0-C

25.0'C
13.00C
13.5'C

25 .0.C
o <0.l.c

0. ?'C

16
<0.09
0.28
0. 03
19 .8
3
5?
1

<0.1
0.02
40 0 25.O.C

14.0 e 3.8-C
?.4 e 4.2"C

16
I .33
0.09
0.02
16.0
10
63
3
0.1
0.01
55e
9.6 0
8.4 e

t7
0.58
0.34

<0.02
19.6
4
100
2

<0.1
o. 05
33CI
72.O
6.9 e

I
t
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I

TABLE 4.4. ROUTE 29 STUDY - CHARTOTTESVITLE BYPASS
MONTIIIY WATER QUATITY ANALYTTCAL RESULTS FROM MECHUMS RrVER AT

ROUTE 601, ALBEMARLE COUNTY, VIRGINIA. JANUARY, 1988 - JANUARY, 1989

I Date taken
TJme
Sanple #

02-25-88
13;30
88-1265

03-30-88
72:45
88-1848

04-18-88
14:50
88-2291

05-26-88
13:35
88-3214

I Analysis - Results ln mg/L unless otherwlse stated.

t
I

Total Alkallnity @ CaCO, 15
Total KJeldahl Nltrogen 0.34
Nltrate/Nitrlte A.44
Total Phosphorus 0.01
Hardness 0 CaCO. 19
Total Suspended Solids 13
Total Dissolved Sollds 54
Oil and Grease <1
Lead <0.04
Zlnc O.O1
Conductlvlty (unhos,/cnr,field) 55 O 25.0.C
Dlssolved Oxygen (ffeld) 13.1 @ 3.4-C
pH (fleld) 0.8 e 9.4-c
Turbldlty (ntu) 4
Annonla <O.Os

26
0. 17
0.45
0.02
19
7
37

<1
o. 08
0 .05
72 0 25.0'C
10.5 @ 13.2-C
6.5 e 13.2-C
10

<0.05

24
<0. 09
0. 10
0.01
20
17
5?

<1
0. 07
0 .04
25 e 25.0"C

10.8 @ 13.9-C
6.6 e 13.9.C
4

<0. 05

32
0.41
0.33
0.03
20
26
64

<1
0.06
0.03
48 0 25.0.C
9.4 @ 1?.0-C
?.3 0 1?.8.C
t2

<0. 05

I
I
I
I

Date taken
Tlme
Sanple *

06-23-88
12:00
88-40?0

07-19-88
1?:15
88-4626

08-24-88
16:00
88-55?0

09-22-88
15:35
88-6896

Analysls - Results ln ngll unless otherwlse stated.

| ;:::i il:il:ili'il,l"lt!1"
Nltrate/Nltrlte

I H:tl"::";'*;:
Total Suspended SoIlds

r' Total Dlssolved Sollds
I Oll and GreaseJ Lead

ZInc
I Conductlvlty (unhos/cn,fteld)
I Dlssolved Oxygen (fleld)

pH (fleld)

| il::ldttY 
(ntu)

I
I

Statlon ras not sanpled ln January

A-T

39
0.22
0.33
0.02
t7
8
60
3
0. 10
0.05
30 0 25.0.c
8.6 0 26.5.C
8.3 0 2?.2-C
8
0.06

22
0.46
0.8,f
0. 02
20
5
96
3
0.20
o,o2
53 e 25.0-C
0.8 0 28.5-C
7.8 g 29.5-C
l0

<o. 05

2l
1 .03
0.23
0.05
28.0
5
?5

<1
0.11
0.02
66 0 25.0.C
9.0 0 25.0-c
?.5 e 25.0-C
8
0.13

2t
0. 13
o.02
0.02
21 .8
10
68

<1
0. 1?
0.04
56 Q 25.0-C
9.2 0 21.8.C
8.4 e 22.2C



I
t
I
I
I
I

TABLE A,4. ROUTE 29 STUDY - CHARLOTTESVILLE BYPASS
MONTHLY WATER QUALITY ANATYTICAL RESULTS FROM MECHT'IIIS RIVER AT

ROUTE 601, ALBEMARTE COUNTY, VIRGINIA. JANUARY, 1988 - JANUARY, 1989
( cont inued )

Date taken
Tlne
Sample #

10-19-88
16: 20
88-7595

1 1-r6-88
14 :35
88-8383

12-12-88
13: 15
88-9188

01-10-89
12:35
89-0366

Analysls - Results ln rnglt unless otherwlse stated.

I
I
I
I
I
I
I

I
I
I
I
t

Total Alkallnlty @ CaCOo
Total KJeldahl Nitrogen
Nltrate,/Nitrl te
Total Phosphorus
Hardness @ CaCO.
Total Suspended Solids
Total Dissolved Sollds
Oil and Grease
Lead
Zlnc
ConductJvlty (umhos/cm, field)
Dlssolved Oxygen (field)
pH (fleld)

24
0 .46
0. 03
0.04
23.0
3
33
6
0.11
0.06
55 e 25.0-C
8.5 @ 13.5.C
8.5 0 13.5-C

25.0'C
@ 9,0'c
9.5'C

20
0.58
0. 14
0.02
24.O
4
69
I

<0. 1

0.03
45 0 25.0.C
12.8 @ 0.0.C
6.8 g 0.1-C

14
0.54
0. 1?
o.02
23.9
2
717
2

<0. 1

0. 02
50 0 25.0-C
13.8 @ 3.50C
7.4 Q 4.1-C

27
1.11
0.06
0. 03
22.0

<1
67

<1
0.1
0.02
66e
to.2
8.2 e

A-8
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TABLE A.5. ROUTE 29 STUDY - CHARTOTTESVILLE BYPASS
I{ONTHLY WATER QUALITY ANALYTICAL RESULTS FROU UECHtIuS RIVER AT

ROUTE 614, ALBEMARTE COUNTY, VIRGINIA. JANUARY, 1988 . JANUARY, 1989

I Date taken
Tlme
Sanple *

o1 -21-88
16:25
88-0429

02-25-88
11 :50
88-1 259

03-30-88
10:50
88-1842

04-18-88
13:15
88-2285

I
I
I
I
I
t

Analysls - Results ln rngll unless otherwlse stated.

Total AlkallnltV 0 CaCO. 35
Total KJeldahl Nltrogen 0.?5
Nltrate/Nltrlte 0.66
Total Phosphorus 0.03
Hardness @ CaCO. 2l
Total Suspended Sollds 3?
Total Dlssolved Solids 87
Oil and Grease 4
Lead 0.0S
ZInc 0.0S
Conductivlty (umhos/cn,fleld) 5?.0 @ AS.0-C
Dissolved Oxygen (fleld) tz.Z e S.g-C
pH (fteld) 0.? Q 5.s-c
Turbldity (ntu) 27
Ammonla 0.0?

18
0.58
o.44

<0. 01
19
4
20
I
0.12
0. 03
58 @ 25.0'C
11.2 e 4.0-C
7.5 0 4.0"C
4

<0.05

24
<0.09
o.44

<0. 01
2l
3o
75
1

0.08
0.05
68 @ 25.0.C
10.6 g 11.3.C
6.4 @ 11.3-C
16

<0.05

2t
0.14
0. 11

<0.01
l7
10
33
2
0. 16
0.03
?5 0 2S.0-C

9.? e 13.3-C
6.5 013.3.C
4

<0.05

t
I

Date taken
Tlne
Sample *

o5-26-88
11 :50
88-3208

06-23-88
10: 25
88-4064

07-19-88
15:20
88-4620

08-24-88
13: 15
88-5564

Analysls - Results tn ng/L unless otherwise

Total Alkaltnity 0 CaC0.
Total Kjeldahl Nltrogen
Nltrate/Nltrlte
Total Phosphorus
Hardness e CaCO,
Total Suspended Sollds
Total Dlssolved Sollds
Oll and Grease
Lead
Zlnc
Conductlvlty (unhos/cn, fteld)
Dlgsolved Oxygen (ffeld)
pH (fleld)
Turbldlty (ntu)
Alronla

stated.

35
o.42
0.31t
o. 03
27
5
53

<1
0. 05
0. 02
?3 0 25.0-C
7,7 Q 25.0-C
8.1 e 26.5-C
8

<0.05

I
I
I
I
I
I
I

28
0.46
0.34
o.o2
2t
3
55
1

0.08
0.04
60 0 25.0-c
9.0 I 15.0-C
?.1 0 15.9.C
l2

<0.05

21
<0. 09
0.66

<0 .01
22
6
36
3
0.13
0.03
48e
9.2 e
?.8 0
10

<0.0s

20
0.48
0.25
0.05
23. O

13
a7

<1
0.09
o.04
56C
5.8 C
7.3 CI

I
<0.06

25.0.C
32.scc
34 . O.C

25.0-C
25.5-C
25.OoC



I
I
t
I

TABTE A.5. ROUTE 29 STUDY - CHARTOTTESVILTE BYPASS
MONTHLY WATER QUALITY ANATYTICAL RESULTS FROM MECHUMS RIVER AT

ROUTE 614, ALBEMARLE COUNTY, VIRGINIA. JANUARY, 1988 - JANUARY, 1989
( contlnued )

t
Date taken
Tlme
Sample *

09-22-88
13 :45
88-6890

10-19-88
13:55
88-?589

1 1-16-88
12:55
88-8384

1 2-1 2-88
11 :45
88-9182

I
I
I
I
I

Analysls - Results ln mgll unless otherwlse stated.

Total Alkallnlty @ CaC0o
Total KJeldahl Nltrogen
Nl trate/N i tr t te
Total Phosphorus
Hardness @ CaCO"
Total Suspended Solids
Total Dissolved Solids
Oil and Grease
Lead
Ztnc
Conductivlty (unrhos/cm, f ield)
Dlssolved Oxygen (fteld)
pH (field)

20
0.58
0.03
0.04
23.4
3
42

<1
0. 16
0.09
54 e 25.0.C
9.6 0 21.0.C
8.2 e 20.9.C

2t
0.57
0.04
0.0?
23. 8

<1
43
1

0. o?
0. r3
54 e 25.0'C
9.8 @ 14.5'C
?.8 o 14.8'C

21
1.11
0.06
o.o2
23.6
5
73

<1
0.1

<0.01
?0 e 25.0-c
8.6 g 12.0'C
8.2 g 12.5.C

20
0.89
0. 15
0.13
23.0
115
70
1

0.1
0.04
d? 0 25.0-c
13.2 01.0.C
6.9 e 0.5-C

I
I

Date taken
Time
Sanple *

01-10-89
11:20
89-0383

I Analysls - Results ln ngll unless otherwlse stated.

Total Alkaltnlty CI CaCO"
Total KJeldahl Nltrogen
Nltrate,/Nltrl te
Total Phosphorus
Hardness I CaCOo

Total Suspended Sollds
Total Dlssolved Sollds
011 and Grease
Lead
Ztnc
Conductlvlty (unhos/cr, fteld)
Dlesolved Oxygen (flefd)
pH (freld)

I
I

I
I

20
0.40
0. 16
0.03
23.6
1

63
2

<0. I
o,2
43 e 25.0-C
13.6 0 3.5"C
7.7 Q 4.30C
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TABLE A.6. ROUTE 29 STUDY - CHARLOTTESVILLE BYPASS
IIIONTHLY WATER QUALITY ANATYTICAT RESULTS FROM }iOORMANS RIVER AT

ROUTE 601, ALBEI'IARLE COUNTY, VIRGINIA. JANUARY, 1988 - JANUARY, 1989

I Date taken
Tlne
Sanple #

01-21-88
16:05
88-0428

02-25-88
13: 15
88-t264

03-30-88
12:30
88-184?

04-18-88
14 :40
88-229A

I
I
I
I
I
t

Analysls - Results ln rnglt unless otherwtse stated.

Total Alkallnity 0 CaCO"
Total KJeldahl Nitrogen
Ni trate/Nl trl te
Total Phosphorus
Handness Q.CaCO.
Total Suspended Solids
Total Dissolved Solids
Oil and Grease
Lead
Zlnc
Conductlvlty (unhos,/cn, f ield)
Dissolved Oxygen (ftefd)
pH (fleld)
Turbidity (ntu)
Anmonla

77
0.35
0.25
0.06
t2
13
77
4
0.04
0.02
35 e 25.0"C
12.0 0 5.40C
6.5 0 5.4-C
5

<0.05

t2
0.31
o. 18

<0. 01
13
4
60

<1
<0.04
0.04
43 0 25.0.C
13.2 @ 3.4-C
6.5 e 3.4-C
2

<0. 05

11
<0.09
0.0?

<0. 01
t4
2
2

<l
0.05
0.06
45 @ 25.0-C
10.2 e 13.3.C
6.6 g 13.3.C
6

<0. 05

19
0. 16
0.04

<0. 01
74
?
20

<1
a.72
0.06
38 e 25.0-C
10.5 e 13.9.e
6.8 @ 13.9.C
2

<0.05

t Date taken
Tlme
Sample #

05-26-88
13: 19
88-3213

06-23-88
11 :50
88-4069

07-19-88
l?:00
88-4625

08-24-88
15:40
88-5569

Analysls - Results ln ng/L unless otherwise stated.

I Total Alkaltntty O CaCO.
Total KJeldahl Nitrogen
Nl trate,/Nltrlte
Total Phosphorus
Hardness e CaCO,
Total Suspended Soltds
Total Dlssolved Sollds
Oll and Grease
Lead
Zlnc
Conductlvtty (unhos/cn, fleld)
Dlssolved Oxygen (flefd)
plt (fleld)
Turbldlty (ntu)
Amonla

10
2,41
0.06
0.71
2l
41
27
2

<0.04
0.05
34 e 25.0-C
9.3 01?.0-C
?.0 0 16.9-c
5

<0.05

30
0.33
0.09
0.01
15
3
42

<1
<0. 04
0.03
45 0 25.0-C
8.6 e 28.5-C
8.2 0 28.2-C
6

<0.05

t7
0.36
0.28
o. 02
20
3
20
2
0.14
0.02
41 0 25.0.C
7.2 Q 27 ,5-C
7.7 Q 30.0-C
4

<0.05

l8
0.36
0.06
0.03
24,0
1

6S
<1
0.1r
o.02
32 0 25.0.C
s.o e 26.0'c
?.8 e 25.0'C
4
<0.05

I
I
t

I
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TABLE A.6. ROUTE 29 STUDY - CHARLOTTESVILTE BYPASS
UONTHTY TIATER QUALITY ANALYTICAT RESULTS FROM }IOORMANS RIVER AT

ROUTE 601, ALBEMARTE COUNTY, VIRGINIA. JANUARY, 19S8 - JANUARY, 1989
. (contlnued)

I
Date taken
Tlrne
Sample *

09-22-88
15: 10
88-6895

10-19-88
16:05
88-?594

1 1 -1 6-88
14 :00
88-8382

t2-12-88
13:00
88-9186

I
t
I
I
I

Analysis - Results in mgll unless otherwise stated.

Total AlkaltnitV @ CaCO,
Total Kjeldahl Nitrogen
Nltrate,/Nitrlte
Total Phosphorus
Hardness @ CaCO-
Total Suspended Solids
?otal Dlssolved Solids
Oll and Grease
Lead
Ztnc
Conductlvlty (umhos/cm, fteld)
Dlssolved Oxygen (field)
pH (fteld)

19
0.23

<0 .02
0.01
20.8
11
44

<1
o. 19
0,06
47 @ 25.0-C
8.3 e 22,8-C
8.2 0 22.1-C

25.00c
14.0-C
14.2'C

25.0-C
o 10.5"c

I 1 .0-C

25 .0.C
o 0.0'c
0.40c

20
0.54

<0.02
0.04
17,4
3
33
2
0. 10
0.07
480
8.9 @

8.1 e

17
1 .08
0.02
0.02
19.4
3
60

<1

0.1
0.02
64@
10.4
8.3 0

16
0.65
0.04

<0. 02
1?.8
1

67
I

<0.1
o.a2
33@
12.6
6.8 @

I
t

Date taken
Tlne
Sanple *

01-lo-89
12225
89-0367

a 
AnalVsls - Results ln mgll unless

I roa"l Alkaltnlty o caco.
Total KJeldahl Nltrogen

l, Nltrate/Nltrlte
I total Phosphorus

Hardness 0 CaCO"

a Total Suspended Solids
r lirl:'il::::' so'ds

otherwlse stated.

I
I
I
t

Lead
Zlnc
Conductlvlty (unhos/cr, fleld)
Dlssolved Oxygen (ffeld)
ptl (fteld)

27
0.56
0,02

<0.02
20. 1
I
53
2

<0. I
0.04
36 e 25.0-C
t2.2 I 4.0-C
7.5 0 4.2-e
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TABLE A.?. ROUTE 29 STUDY - CHARLOTTESVILTE BVPASS
MONTHLY WATER QUATITY ANALYTICAL RESUTTS FROM MOORMANS RIVER AT

ROUTE 6?1, ATBEMARLE COUNTY, VIRGINIA. JANUARY, 1988 - JANUARY, 1989

I Date taken
Tlne
Sample *

02-25-88
1227O
88-1 260

03-30-88
11 :05
88-1843

04-18-88
13:40
88-2286

05-26-88
11 :58
88-3209

I
t
I
I
I
I

Analysis - Results ln mgll

Total AlkaltnltV @ CaC0"
Total KJeldahl Nitrogen
Nltrate/Nltrlte
Total Phosphorus
Hardness @ CaCO.
Total Suspended Sollds
Total Dissolved Solids
0ll and Grease
Lead
ZInc
Conductlvlty (unhos./cn, f teld)
Dlssolved Oxygen (fleld)
pH (freld)
Turbldlty (ntu)
Anmonia

unless otherwlse stated.

10
0.25
o. 17
0. o1
t2
8
6?
3
o. o?
0. 04
37 @ 25.0.C
13.0 0 2.7-C
6.2 0 2,7-C
1

<0.05

13
4.12
a.t2

<0.01
77
20
67
I
0.08
0.07
43 C 25.0'C
10.8 o 10.5'C
6.2 0 10.5'C
3
0.05

18
0. 12

<0.02
<0.01

10
3
23
2
0. 10
0.07
32 e 25.0'C

10.2 e 12.50C
6.6 @ 12.5'C
2

<0.05

l8
0. 19
0.07
o.03
16
7
20

<1
<0.04
0.09
35 @ 25.0-C
9.8 013.5.C
7.1 0 14.6-C
5

<0.05

I
I

Date taken
Tlme
Sanple *

06-23-88
10:35
88-4065

07-19-88
15:40
88-4621

08-24-88
7422O
88-5565

a9-22-88
14 :05
88-6891

t
I
I
I
t
I
I

Analysls - Results ln mglL unless otherwlse stated.

Total Alkaltntty 0 CaC0o 74
Total KJeldahl Nltrogen 0.65
Nltrate/Nltrlte 0.14
Total Phosphorus 0.01
Hardness 0 CaCOo 16
Total Suspended Sollds 8
Total Dlssolved Sollds gz

Oll and Grease <1
Lead 0.10
Ztnc O.1O
Conductlvlty (unhos/cn,fteld) 34 e 25.0"C
Dlssolved Oxygen (fteld) 5.9 e 26.5'C
pH (fleld) 8.3 e 20.2'C
Turbldlty (ntu) 6
Amonla <0.Os

27 18
0.32 0.39
0.39 0.23
0.01 0.02
21 20.0
2g
26 73

<1 I
0.13 0.05
o,o2 0.04
.rtO Q 25.0'C 53 g 25.0'C
10.0 c 29.o-c 8.5 e 26.0'c
8.2 0 32.0-C 8.0 0 25.0'C
45

<0.05 <0.05

18
2.35

<0.02
o.10
20,2
6
32
2
0.15
o.04
41 e 25.0"C
10.8 e 20.20
8.4 0 20.6'C

Statlon ras not sanpled ln January
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TABTE A.?. ROUTE 29 STUDY - CHARLOTTESVILLE BYPASS

ilONTHLY WATER QUATITY ANALYTICAL RESUTTS FROM MOORMANS RIVER AT
ROUTE 6?1, ALBEMARLE COUNTY, VIRGINIA. JANUARY, 1988 . JANUARY, 1989

(contlnued )

Date taken
Time
Sample *

10-19-88
14:15
88-7590

1 1-16-88
13: 15
88-8380

12-72-88
12:00
88-9183

01-10-89
11 :30
89-0381

Analysis - Results tn ng/L unless otherwlse stated.

I
I
I
I
I
I
I
I
t
I
I
I
I

Total AlkalinitV Q CaGO,
Total KJeldahl Nltrogen
Nltrate,/Ni trite
Total Phosphorus
Hardness @ CaCO.
Total Suspended Solids
Total Dlssolved Solids
OiI and Grease
Lead
TInc
Conductlvity (umhos/cm, field)
Dlssolved Oxygen (fleld)
pH (fteld)

19
0.40
0.03
0.02
27.2

<1
40
8
0. 16
0.08
43 @ 25.0.C
9.8 0 13.0-C
7.8 g 13.5'C

t7
1 .08

<0 .05
o.o2
17 .6
3
67

<1

o.1
0.02
65 0 25.0"C
10.8 0 11.5"C
8.0 @ 14.3'C

15
0.25
0. 07
0.02
18.4
18
87

<1

0.1
0.04
42 0 25.0'C

12.8 0 0.8'C
?.1 @ 1.4'C

t4
0.31
0.28

<0.02
20.6
2
57
2

<0,1
a.02
28 @ 25.0-C
13.4 e 4.0'C
?.5 @ 4.5-C
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TABLE A.8. ROUTE 29 STUDY .
IiIONTHLY WATER QUATITY ANALYTICAT

ROUTS 601, ALBEIITARTE COUNTY, VIRGINIA.

CHARLOTTESVITLE BYPASS
RESULTS FROM IVY CREEK AT

JANUARY, 1988 - JANUARY, 1989

I Date taken
Time
Sample #

o1-21-88
16:45
88-0430

02-25-88
11 :30
88-1258

03-30-88
10: 23
88-184r

04-18-88
12:4O
88-2284

I
I
l
I
I
I

Analysis - Results in mgll unless otherwise stated.

Total Alkallnity @ CaCO. 38
Total KJeldahl Nitrogen 0.56
Nitrate/Nitrite 0.88
Total Phosphorus 0.01
Hardness CI CaC0. 77
Total Sugpended Solids 27
Total Dissolved Sollds 60
Oil and Grease 6
Lead <0.04
Zinc O.Oz
Conductlvity (umhos,/cn, f leld) 56 @ 25.0.C
Dissolved Oxygen (field) 12.0 @ 7.2-C
pH (f ield) 0 .4 @ 7.2-c
Turbidtty (ntu) 29
Amnonia <0.05

19
o.26
0.83

<0.01
18
7
80

<1
<0.04

0 .03
55 @ 25.0'C
13.1 @ 4.2"C
6.7 0 4.2-C
5

<0.05

22
<0.09
0.66

<0.01
28
1
44
1

o. o?
0. 04
64 0 25.0.C
11.6 @ 10.5.C
6.4 @ 10.5.C
t4

<0.05

21
0.25
0.45

<0.01
19
6
58
2
0.08
0.06
53 @ 25.0-C
10.6 g 12.9.c
6.7 @ 12.9.C
6

<0.05

I
I

Date taken
Tlne
Sanple t

05-26-88
10:53
88-320?

06-23-88
10:00
88-4063

0?-19-88
15: O0
88-4619

08-24-88
13:15
88-5563

I
I
I
I
I
I
I

Analysls - Results tn ng/L

Total Alkallnlty € CaCOo
Total KJeldahl Nltrogen
Nttrate/Nltrlte
Total Phosphorus
Hardness CI CaCO"
Total Suspended Sollds
Total Dlssolved Sollds
Oll and Grease
Lead
Ztnc
Conductlvlty (unhos./cn, f leld)
Dlssolved Oxygen (ffeld)
pH (fteld)
Turbldlty (ntu)
Anoonta

unless otherwise stated.

15
2.08
0.44
0.87
19
37
33

<1
G.11
0.03
5? e 25.0-C
9.0 0 14.00c
7.0 e 16.5-C
22
0,32

25.0-C
23.0-C
23.4-C

25. OoC
2?.4-C
31 .2-C

19
0.50
0.49
0.04
28.O
11
90

<1
0.10
0.0{
60 g 25.0-c
8.8 e 23.5-C
?.6 0 25.0-C
15
<0.05

32
0. 23
0.5?
0.01
t8
10
50
1

o. 04
0.03
60e
8.3 C
8.2 Q

18
0.09

18
0.66
0.64

<0.01
22
22
4l

<1
0. 13
0.04
53e
8.7 0
8.5 e
22

<0. 05
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TABTE A.8. ROUTE 29 STUDY - CHARLOTTESVILLE BYPASS
MONTHLY WATER QUATITY ANALYTICAL RESUL?S FROM IVY CREEK AT

ROUTE 601, ALBEMA,RTE COUNTY, VIRGINIA. JANUARY, 1988 . JANUARY, 1989
( contlnued )

I
I

Date taken
Time
Sanple *

09-22-88
13: 15
88-6889

10-19-88
l2:55
88-?588

11-16-88
12225
88-8381

12-12-88
l1:15
88-9181

Analysis - Results tn ng/L unless otherwlse

21
0.55
o.22
0.03
23.6
16
30

<1

0. 1?
0.03
56 e 25.0-C
8.6 0 19.5-C
8.3 @ 20.1-C

stated.

17
0.46
0.40
0. 05
28.6
2
39
3
0. 10
0.09
47@
9.8 0
8.1 @

l7
7.14
0.38
0.03
24.2
I
63

<1
0.1
0.01
58 CI 25.0-C

t7
0.68
0.69
0.05
20.6
I
83
4
0.1
o. 05
45 e 25.O-C25.0'C

13.0'C
13.8-C

I
I
I
I
I

Total Alkallnlty @ CaCO.
Total KJeldahl Nltrogen
Nltrate/Nltrlte
Total Phosphorus
Hardness 0 CaCO.
Total Suspended Solids
Total Dlssolved Solids
Oil and Grease
Lead
Zinc
Conductlvlty (umhos/cm, field)
Dissolved Oxygen (fteld)
pH (freld)

10.2 g 11.5-C 12.8 e 0.0-C
s.5 g 12.0.c 5.? 0 1.9-c

I
I

Date taken
Tlme
Sanple #

01-10-89
10:45
89-0382

I
I
I
I
I
I
I

Analysls - Results ln ng/L unless otherwise

Total AlkallnIty e CaCOo
Total KJeldahl Nltrogen
Nl trate/Nl trl te
Total Phosphorus
Hardness Q CaCO,
Total Suspended Solids
Total Dlssolved Solids
Oll and Grease
Lead
Zlnc
Conductlvlty (unhos/cn, fleld )
Dlssolved Oxygen (fteld)
pH (freld)

stated.

16
0.30
0.64
o.a2
23.O
1

50
2

<0. I
0. 02
40 e 25.0-c
13.5 e 4.00C
?.9 e 5.4-C
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TABTE A.9. ROUTE 29 STUDY . CHARLOTTESVILTE BYPASS
MONTHLY WATER QUALITY ANATYTTCAL RESUTTS FROir THE NORTH FORK RMNNA RMR AT

ROUTE 29, ALBEMARLE COUNTY, VIRGINIA. JANUARY, 1988 . JANUARY, 1989

I Date taken
Tlne
Sanple *

07-22-88
09:10
88-0435

02-26-88
08:25
88-12?3

03-30-88
14 :45
88-18s2

04-18-88
16:25
88-2295

I
I
I
I
I
I

Analysls - Results In ng/L unless otherwJse stated.

Total Alkallnity @ CaCO. 30
Total KJeldaht Nitrogen 0.23
Nltrate/Nitrite O.42
Total Phosphorus 0.03
Hardness @ CaC0. 15
Total Suspended Sollds 27
Total Dissolved Solids 47
Oll and Grease 3
Lead <0.04
Ttnc O.Oz
Conductivity (umhos/cm,field) 53 E 25.0'C
Dissolved Oxygen (fleld) 12.7 @ 3.7'C
pH (field) 6.4 @ 3.7'C
Turbtdity (ntu) 19
Annonia <0.05

22
4.24
o.27
0.01
16
26
3

<1

0.06
0.02
57 @ 25.0'C
13.0 e 1.6'C
5.8 @ 1.6'C
8

<0.05

l7
0. 12
0.25

<0.01
t4
7
37

<1
<0. 04
0. 10
54 @ 25.0-C
10.3 0 13.4.C
6.6 @ 13.4-C
6

<0.05

26
o. 13
0.04
o. 01
15
10
t1

<1
0.08
0.08
46 @ 25.O"C

10.0 @ 14.3-C
6.4 @ 14.3.C
4

<0. 05

I
I

Date taken
Time
Sample *

05-26-88
20:35
88-3227

06-23-88
13:30
88-4053

o?-19-88
19:30
88-46e9

08-24-88
77 z2O
88-55?2

Analysls - Results ln mgll unless otherwlse stated.

I
I
I
I
I
I
I

Total Alkalinlty 0 CaCO"
Total KJeldahl Nltrogen
Ni trate/Nl trl te
total Phosphorus
Hardness 0 CaCO.
Total Suspended Sollds
Total Dlssolved Sollds
Oll and Grease
Lead
Zlnc
Conductlvlty (unhog/cn, fteld)
Dlgsolved Oxygen (fleld)
pH (fteld)
Turbldlty (ntu)
Auronla

28
0.29
4.27
0.04
l7
l4
27
2
0. 12
0.03
52 g 25.0-C
8.4 0 18.5-C
6.8 01?.3-C
8

<0.05

22
0.59
0.17

<0.01
14
5
27

<1
<0.04
0.03
52 e 25.0.C
8.2 0 27.6-C
8.3 e 2?.9.C
I
0.08

20
0.41
0.29

<0.01
t6
3
8?

<l
0. 15
0. 04
38 e 25.0.C
*
?.9 e 29.9-C
12

<0.05

18
o.72
0.02
o.03
21.O

<1
3

<1
o.09
o.03
47 0 2S.0'C
8.4 e 26.5'C
7.4 Q 23.0-C
6
o. ?1

I Equlprent llalfunctlon
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TABLE A.9.
MONTHLY I{ATER QUATITY

ROUTE 29, ALBEMARTE

ROUTE 29 STUDY - CHARLOTTESVILLE BYPASS
ANATYTICAL RESULTS FROM NORTH FORK RIVANNA RIVER AT
COUNTY, VIRGINIA. JANUARY, 1988 - JANUARY, 1989

( contlnued )

I
Date taken
Tlme
Sanple #

a9-22-88
1?: 15
88-6898

10-20-88
l1:15
88-7598

1 1 -1 6-88
15:55
88-8376

12-1 2-88
14:30
88-9193

I
I
I
I
I

Analysis - Results ln mglL

Total AlkaltnitV @ CaCOo
Total KJeldahl Nitrogen
Nltrate/Nltrl te
Total Phosphorus
Hardness O CaCO.
Total Suspended Solids
Total Dissolved Sollds
Oil and Grease
Lead
Zinc
Conductivity (umhos/cn, field)
Dlssolved Oxygen (flefd)
pH (fteld)

unless otherwise stated.

20
o.20

<0.02
0. o1
21 .8
9
73

<1

0.13
0.08
47 e 25.0-C
9.4 0 22.5.C
8.3 0 22.3-C

2t
0.55

<0.02
0.06
t7 .2
2
53

<1
<0.04
0.07
45 e 25.0'C
?.8 0 10.5.C
7.4 @ 11.l.C

19
<0.09
0. 05
0.02
19 .4
1

53
I
0.1
0.02
62 0 25.0-C
10.6 g 9.5'C
?.8 @ 10.5"C

t7
0. ?3
0.09
o. 02
19 .6
1

20
<1
<0. I
0.03
3? e 25.0-C
12.2 @ 1.5.C
6.6 @ 1.9-C

I
I

Date taken
Tlne
Sample t

01-10-89
15:40
89-0375

I
I
I
I
I
I
I

Analysls - Results tn ng/L unless

Total Alkaltnity 0 CaCOo
Total KJeldahl Nltrogen
Nltrate/Nltrlte
Total Phosphorus
Hardness e CaCOo
Total Suspended Sollds
Total Dlgsolved Sollds
Oll and Grease
Lead
Zlnc
Conductlvlty (unhos/cu, f teld)
Dlssolved Oxygen (ftefd)
pH (fleld)

otherwlse stated.

16
4.72
0.13
0.03
18.7
27
53
1

<0. I
0.02
116 e 25.0'C
11.2 0 5.00c
?.3 0 s.goc
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TABTE A.10. ROUTE 29 STUDY - CHARTOTTESVILLE BYPASS
ilONTHLY WATER QUAIITY ANAIYTICAL RESULTS FROM PINEY CREEK AT

ROUTE 601, ALBEMARLE COUNTY, VIRGINIA. JANUARY, 1988 - JANUARY, 1989

I
I

Date taken
Time
Sanple *

01-21-88
15:25
88-0426

02-25-88
l2 :40
88-1262.

03-30-88
11:45
88-1845

04-18-88
14:10
88-2288

I
I
I
I
I

Analysls - Results tn ng/L unless otherwise stated.

Total Alkallnity @ CaCO. 2t
Total KJeldahl Nltrogen 0.38
Nltrate/Nitrlte 0.29
Total Phosphorus 0.01
Ilardness 0 CaCO. 11
Total Suspended Solids 2A
Total Dissolved Solids 77
Oil and Grease A

Lead 0.07
Zinc 0.06
Conductlvlty (umhos,/cm, f ield) 4f .1 e 25.0'C
Dlssolved Oxygen (field) 11.9 0 6.1'C
pH (fteld) 6.1 O 6.1'C
Turbidity (ntu) 15
Annonla <0.05

t7
0.32
4.21

<0.01
t2
13
60

<1
<0.04
0.04
36 @ 25.0'C
12.0 0 3.?'C
6.2 Q 3.?'C
4

<0.05

19
o. 12
0. 19

<0.01
13
7

2g
I
0.14
0.04
43 e 25.0.C
10.2 e 12.3"C
6.? O 12.3-C
10

<0. 05

27
0.30
0.17
0.01
l3
19
s7

<1
0.09
0.04
38 @ 25.0.C
11.0 0 12.2-c
6.r o t2.2-C
6

<o,05

I
I

Date taken
Tlme
Sanple #

05-26-88
12:36
88-3211

06-23-88
11:15
88-406?

0?-19-88
16: 15
88-4623

08-24-88
ld :3?
88-5566

I
I
I
I
I
I
I

Analysls - Results ln mg,/L unless otherwlse

Total AlkaltnltV 0 CaCOo 21
Total KJeldahl Nltrogen 0.38
Nitrate/Nltrlte 0.15
Total Phosphorus 0.03
Hardness O CaCO, 18
Total Suspended Sollds 3
Tota] Dlssolved Sollds 30
Oll and Grease <l
tead 0.0?
Zlnc 0.03
Conductlvlty (unhos/cn,fteld) 41 O 25.0-C
Dlssolved Oxygen (ffeld) 8.7 Q 14.5.C
pH (fteld) e.2 e 15.3'c
Turbtdtty (ntu) 14
Arlonla <0.05

stated.

35
0 .46
0.40
0.03
15
2l
4o

<1
0.08
0.05
48 C 25.0-C
7.3 0 22.O-C
8.4 e 22.O-C
10

<0.05

A-19

28
0.29
0. 51
0.02
18
3
25
1

0. 16
0. 02
39 e 25.0-C
7.4 Q 29.5.'C
?.9 e 29.5.'C
14

<0.05

18
0.38
o.26
0.03
27,O
13
83

<l
o.09
o.03
45 e 25.0'C
?.8 0 23.0'C
?.7 Q 25.0'C
10
<0.05



I
I
I
I

TABTE A.10. ROUTE 29 STUDY - CHARLOTTESVILLE BYPASS
MONTHLY I{ATER QUALITY ANALYTICAL RESULTS FROM PINEY CREEK AT

ROUTE 601, ALBEM.ARLE COUNTY, VIRGINIA. JANUARY, 1988 - JANUARY, 1989
( contlnued )

I
Date taken
Tlme
Sample #

09-22-88
t4z2O
88-6893

10-19-88
14 :45
88-7592

1 1-16-88
13:30
88-8386

t2-t2-88
12:15
88-9187

I
I
I
I
I

Analysis - Results In ne/L unless otherwise stated.

Total Alkallnlty @ CaCO.
Total KJeldahl Nitrogen
Nitrate/Nltrlte
Total Phosphorus
Hardness @ CaCO.
Total Suspended Solids
Total Dissolved Sollds
Oil and Grease
Lead
Zlnc
Conductivlty (umhos/cn, f tetd)
Dlssolved Oxygen (ffeld)
pH (fteld)

17
1 .0?
o. 12
0.02
22.4
58
69

<1
0. l4
0.07
39 g 25.0.C
?.9 0 19.0'C
8.3.0 19.0.C

t7
0.76

<0.02
0.03
74 .4
2

27
2

<0.04
0.08
43 0 25.0'C
8.? @ 13.0'C
?.6 013.8.C

16
1.19
0. 10
0.02
13.8
2
62

<1
0.1
0.01
45 g 25.0.C
8.8 g 10.5-C
?.9 g 13.7"C

15
o.68
o.23

<0.02
16.0
I
67

<1
0.1
0.04
2? @ 25.0-C
12.4 @ 0.0.C
6.8 0 0.5.C

I
I

Date taken
Tlne
Sanple *

01-10-89
11 :45
89-0380

I
I
I
I
I
I
I

Analysis - Results tn ng/L unless otherwlse

Total Alkaltnlty O CaCO,
Total KJeldahl Nltrogen
NI trate./Nltrlte
Total Phosphorus
Hardness e CaCO,
Total Suspended Sollds
Total Dlssolved Sollds
Oll and Grease
Lead
Zlnc
Conductlvtty (unhos/cn, f teld)
Dlssolved Oxygen (flefd)
pH (fleld)

stated.

16
0.30
0.23
o. 02
19.6
1

40
I

<0. I
0.01
26 e 25.0-C
12.8 0 3.00c
?.6 O 3.8'C
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TABTE A.11.
MONTHLY WATER QUALITY

ROUTE 29, AIBEMARIE

ROUTE 29 STUDY .
ANALYTICAL RESUTTS
COUNTY, VIRGINIA.

CHARTOTTESVILLE
PROM SOUTH FORK

JANUARV, 1988 .
BYPASS
RIVANNA RIVER AT
JANUARY, 1989

I Date taken
Time
Sample $

01-21-88
13:00
88-0423

02-26-88
08:00
88-t272

03-30-88
l?:00
88-1858

04-19-88
1O:45
88-2305

I
I
I
I
I
t

Analysls - Results ln mg,/L unless otherwlse stated.

Total Alkallnlty 0 CaCO. 22
Total KJeldahl Nltrogen 0.30
Nitrate/Nltrlte 0.36
Total Phosphorus 0.04
Hardness @ CaCO" 18
Total Suspended Solids 7
Total Dlssolved Solids ?3
Oil and Grease <1
Lead <0.04
Zlnc 0.02
Conductlvlty (umhos/cm,field) 49.6 0 25.0.C
Dlssolved Oxygen (field) 12.1 0 5.1-C
pH (field) 0.? e 5.1.C
Turbldlty {ntu) 8
Annonla <0.05

28
0.35
o.42
0. 01
77
6
13

<1
<0.04
<0.01
62 0 25.0-C
12.3 @ 2.6-C
6.7 0 2.6-C
7

<0.05

63
0.49
0.41
0.02
18
27
57
6
0.08
0.06
6{ O 25.0.C
8.1 014.0'C
6.4 0 14.0'C
56

<0.05

2t
0. 1?
0.13

<0.01
15
3
13

<1
o. 13
0. 01
53 0 25.0-C
8.9 @ 12.4-C
6.4 @ 72,4-C
I

<0. 05

I
t

Date taken
Tlne
Sanple *

05-26-88
15:02
88-3216

06-23-88
13:45
88-4054

0?-19-88
19:05
88-4628

08-24-88
19:00
88-5575

Analysls - Results ln mgll unless otherwlse stated.

I
I
I
I
I
I
I

Total Alkalinity O CaCOo t9
Total KJeldahl Nltrogen 0.39
Nltrate/Nltrlte O,Z4
Total Phosphorus 0.01
Hardness g CaCO. 20
Total Suspended Sollds 15
Total Dlssolved Sollds 29
Otl and Grease <1
Lead 0.06
Zlnc O.03
Conducttvlty (unhos/cr,fleld) Sa 0 25.0-C
Dlssolved Oxygen (ffeld) ?.2 Q 19.0-C
pH (fteld) e.A 0 19.8-c
Turbldlty (ntu) t2
Aunonla <0.0s

l7
0.48
0. 16

<o.ol
t8
2
29

<1
0.04
0.03
81 e 25.0-C
9.3 e 27,8-C
8.3 3 28.5-C
6
o.09

. Equlplent llalfunctlon

23
0.60
0.34
o.04
29
16
72
1

o.t7
0.0{
52 0 25.0.C
I
?.5 e 30.0-c
20
0.08

20
0.58
o.t2
o.o2
21.0
o
40
1

0.14
o.o2
56 e 25.0-C
8.8 e 28.5-C
?.9 0 25.0-C
t2
o.09
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TABLE A.11.
MONTHLY WATER QUALITY

ROUTE 29, ALBEMARLE

ROUTE 29 STUDY - CHARLOTTESVILLE
ANATYTICAI RESUTTS FROM SOUTH FORK

COUNTY, VIRGINIA. JANUARV. 1988 -
( cont lnued )

BYPASS
RIVANNA RIVER AT
JANUARY, 1989

I
Date taken
Tlme
Sanple #

09-22-88
t2:25
88-6899

10-20-88
09: OO

88-?59?

I 1-16-88
l6:35
88-83?4

t2-12-88
15:00
88-9195

I
I
I
I
I

Analysls - Results ln ng/L

Total Alkallnlty O CaCO.
Total KJeldahl Nltrogen
Ni trate,/Nl trl te
Total Phosphorus
Hardness 0 CaCO.
Total Suspended Solids
Total Dissolved Solids
Oil and Grease
Lead
Zlnc
Conductlvlty (unhos,/cn, f teld)
Dlssolved Oxygen (fteld)
pH (freld)

unless otherwlse stated.

19
0.5s
0.05
o. 10
22.2
I
69
3
o.12
0.10
61 0 25.0-C
?.1 0 21.5.C
8.2 0 22.A-C

25.0.C
12.0'C
11 .5-C

25.0.C
11.0.c
11.5.C

18
0.56
0.16
0.03
20.8
5
38
2

<0.1
0.05
509
9.6 @

6.6 e

25.0.C
3.0-c
3. l-C

20
1 .53
0. 09
0.04
1?.0
4
40
2
0. 10
0.07
{5e
8.5 0
8.0 E

18
0.84
o. 16
0.04
19.8
6
40

<1
0.1
0.03
?0@
9.8 0
8.0 e

I
I

Date taken
Tlne
Sanple *

01-10-89
13:45
89-03?6

I
I
I
I
I
I
I

Analysls - Results ln ne/L unless

Total Alkallnlty e CaCOo
Total KJeldahl Nltrogen
Nltrate,/Nltrl te
Total Phoaphorus
Hardness 0 CaCOo
Total Suspended Sollds
Total Dlssolved Sollds
Oll and Grease
Lead
Ztnc
Conductlvlty (unhoe / cm.fteld)
Dlssolved Oxygen (ffefd)
pH (fleld)

otherwlse stated.

l8
o.82
0.20
0.05
2r.8
2t
50
6

<0. I
o,o2
116 C 25.O-C
11.2 e 5.0-C
?.1 e 5.8-C
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TABLE 4.I2. ROUTE 29 STUDY -
l,lONTtltY WATER QUAIITY ANALYTICAL RESUITS

ROUTE 660, ALBEMARTE COUNTY, VIRGINIA.

CTIARLOTTESVILLE
FROI'I SOUTH FORK

JANUARY, 1988

BYPASS
RIVANNA RIVER AT

- JANUARY, 1989

t
I

Date taken
Tlne
Sample *

o1-22-88
l0: 10
88-043?

02-25-88
13:50
88-1266

03-30-88
13:05
88-1849

04-18-88
15: 10
88-2292

I
I
I
I
I

Analysls - Results 1n mglL unless otherwlse stated.

Total Alkalinity @ CaCO, 27
Total KJeldahl Nitrogen 0.38
Nltrate/Nitrite 0.40
total Phosphorus 0.03
Hardness @ CaCO. 16
Total Suspended Solids 30
Total Dlssolved So]ids 57
Oil and Grease 10
Lead <0.04
Zinc 0.02
Conductlvlty (unhos/cm,field) 53 @ 25.0.C
Dissolved Oxygen (ffefd) 11.8 @ 4.2'C
pH (fleld) 0.7 O 4.2-c
Turbidity (ntu) 2l
Annonla <0.05

18
0.34
0.36

<0.01
16
3
23
3

<0 .04
o. 03
50 e 25.0'c
11.7 0 3.4"C
5.9 e 3.4'C
3

<0.05

21
0.32
0.30

<0.01
15
30
13
2
0. 11
0 .05
60 @ 25.0"C
8.1 0 12.1'C
6.5 e 12.l"C
11

<0.05

20
0.30
0.07

<0 .01
l7
15
65

<1
0.08
0. 03
41 e 25.0-C
8.0 @ 14.6-C
6.6 Q 14.6-C
4

<0.05

I
t

Date taken
Tlme
Sanple *

05-26-88
13:55
88-3215

06-23-88
12z2O
88-40?1

o7-19-88
t7 z4A
88-4627

08-24-88
16:25
88-55?1

I
I
I
I
I
I
I

Analysls - Results in ngll

Total Alkallnlty € CaCO,
Total KJeldahl Nltrogen
Nltrate/Nltrlte
Total Phosphorus
Hardness C CaCOo
Total Suspended Solids
Total Dlssolved Sollds
Oll and Grease
Iread
Zlnc
Conductlvlty (unhos/cu, fteld)
Dlssolved Oxygen (ffeld)
pH (freld)
Turbtdlty (ntu)
Annonla

unless otherwise stated.

26
0.48
0. 19
0.08
20
6
61

<1
o.06
0.05
60 0 25.O"C
8.3 g 1?.0-C
?.0 e 16.8-C
14

<0.05

51
0. d5
o.24
0.03
l8
t72
68

<1
0.11
0.0{
92 0 25.0-C
7,2 Q 29.5-C
?.6 0 31.8-C
16
0. 11

23
0.49
0.89

<0.01
19
6
94
I
0. 17
0.02
49 0 25.0.C
7.4 Q 30.5-C
?.9 g 30.8.C
10

<0.05

19
0.59
0.11
0.09
25.4
12
73

<1
o. 11
0.03
55 0 zS.O-C
9.3 e 28.0.C
?.4 0 25.0-C
I
0.05
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TABTE 4.12. ROUTE 29 STUDY - CHARLOTTESVILTE
MONTHLY WATER QUALITY ANALYTICAL RESUTTS FROM SOUTH FORK

ROUTE 660, ALBEMARLE COUNTY, VIRGINIA. JANUARY, 1988
( contlnued )

BYPASS
RIVANNA RIVER AT

. JANUARY, 1989

Date taken
Time
Sample *

09-22-88
15:45
88-689?

1 0- 1 9-88
1? :05
88-7596

11-16-88
14:55
88-83?s

t2-12-88
13:30
88-9197

t
il
il
T

$

I
t
I
I
I
I
t
t
I
I
I
t
I
I

Analysis - Results tn ng/L unless otherwlse stated.

Total Alkalintty @ CaCO. 19
Total KJeldahl Nltrogen 0.29
Nitrate/Nitrite <0.02
Total Phosphorus 0.02
Hardness @ CaCO" 22.2
Tota] Suspended Solids 9
Total Dlssolved Soltds 62
Oil and Grease 4

Lead 0.16
Zinc 0.0?
Conductlvlty (umhos/cm,fteld) 56 @ 25.0'C
Dissolved Oxygen (ftefd) ?.8 @ 23.0'C
pH (field) 8.O @ 24.2"C

24
4.41
0.03
0.04
2t.2
2
20
1

0. 10
0.09
55 @ 25.0.C
9.0 g 13.0'c
LO e 13.4"C

20
0.34
0.06
o.a2
23.4
5
40
I
0.1
o.o2
66 @ 25.0-C
8.8 0 8.50C
8.0 @ 9.0.c

20
a.72
o. 10
0 .41
28.6
248
50
1

0.1
o. 1?
48 @ 25.0-C
12.8 e 1.00C
6.9 e 1.5-C

Date taken
Tlme
Sample *

o1-10-89
13:05
89-0369

Analysls - Results ln mg/L unless otherwise

Total AlkaltnttV @ CaCO.
Total KJeldahl Nltrogen
Nl trate/Ni trl te
Total Phosphorus
Hardness O CaCOo
Total Suspended Sollds
Total Dlssolved Solids
Otl and Grease
Lead
Zlnc
Conductlvlty (urhos/cl, fteld)
Dlssolved Oxygen (fteld)
pH (freld)

stated.

77
0.50
0. 15

<0.02
20,1
4
{0
3
0.1
0.ol
43 0 25.0.C
12.8 0 4.OoC
7.4 Q 4.50C
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TABLE A.13. ROUTE 29 STUDY -
MONTHTY WATER QUALITY ANALYTICAT

ROUTE 743, ALBEUARLE COUNTY, VIRGINIA.

CHARLOTTESVILLE BYPASS
RESULTS FROM JACOBS RUN AT

JANUARY, 1988 - JANUARY, 1989

Date taken
Time
Sanple *

o1-21-88
14:37
88-0424

02-25-88
14:25
88-128?

o3-30-88
13:35
88-1850

04-18-88
15:50
88-2293

I
ll
I
l'
il

I
fr

I
t
tr

I
I
1

t
l
I
I
I
t

Analysls - Results in nrgll unless otherwlse stated.

Total AlkallnltV @ CaCO"
Total KJeldahl Nitrogen
Nltrate/NitrIte
Total Phosphorus
Hardness @ CaCO"
Total Suspended Sollds
Total Dissolved Solids
Oil and Grease
Lead
Zlnc
Conductivity (umhos,/cm, f ield)
Dissolved Oxygen (ffeld)
pH (fteld)
Turbldity (ntu)
Annonia

51
4,47
0.63
0. 19
19
6?
87
3
0.0s
0.03
41 @ 25.0.C
11.6 0 6.8-C
6.2 @ 6.8-C
47

<0.05

24
0.45
0.29
0.04
12
3
20

<1
<0.04
0.03
39 e 25.0'C
12.0 0 5.2-C
6.8 e 5.2'C
10

<0.05

33
o.71
o.22
0.09
16
153
t7
3
0. 10
0.06
45 e 25.0'C
9.3 e 17.4'C
6.6 0 17.4C
22

<0.05

25
o.24
0.15

<0. 01
14
19
48

<1
o .05
0. 03
35 0 25.0"C
10.0 013.?-q
6.2 @ 13.?-C
8

<0.05

Date taken
Tine
Sanple f

o5-26-88
15:35
88-321?

06-23-88
12 :50
88-4051

o?-19-88
20:00
88-4630

09-22-88
16: l0
88-6900

Analysls - Results ln ngll unless otherwlse stated.

Total Alkallnity 0 CaCO"
Total KJeldahl Nltrogen
Nltrate/Nitrlte
Total Phosphorus
Hardness e CaCO.
Total Suspended Sollds
Total Dlssolved Sollds
Oll and Grease
Lead
Zlnc
Conductlvlty (unhos/cn, fleld)
Dlssolved Oxygen (fteld)
pH (freld)
Turbldlty (ntu)
Annonla

27
o.47
0.08
0.05
20
48
48
4
o. 10
0.05
40 o 25.OoC
8.2 I 19.5-C
s.t e 20.3-c

25.0.C
26.5.C
27.8-C

37
0.50
0.45
0.03
15
6
83
1

0. 11
0.04
{2 e 25.0-C
I
?.1 0 26.9.-C
20

<0.05

18
o.40

<o.02
0.01
22.6
25
83

<1
o.06
o.08
g8 e 25.0'c
7.5 C 21.5'C
8.1 CI 22,4'C

37
0.56
0.15
0 .01
15
t2
48

<1
<0.04
0.o2
50Q
?.8 0
8.{ C

24
<0.05

16
0.05

{ulpnent }lalfunctlon
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TABLE A.13. ROUTE 29 STUDY - CHARLOTTESVILLE BYPASS
lloNTHtY WATER QUALITY ANALYTICAL RESULTS FRoM JACOBS RUN AT

ROUTE ?43, ALBEMARTE COUNTY, VIRGINIA. JANUARY, 1988 - JANUARY, 1988
( conttnued )

Date taken
Tlme
Sample *

10-20-88
10:00
88-7599

I 1 -16-88
15:35
88-837?

t2-12-88
14 :00
88-9196

01-10-89
14 :30
89-0374

I
f,

I
I
,l

I
I
t
I
T

;

I
t'
,l

I
I
I
I
It

Analysls - Results tn ng/L unless otherwlse stated.

Total Alkaltntty @ CaCO.
Total KJeldahl Nitrogen
Nltrate/NltrIte
Total Phosphorus
Hardness @ CaCO.
Total Suspended Solids
Total Dlssolved Sollds
Oll and Grease
Lead
Zinc
Conductlvlty (umhos/cn, field)
Dlssolved Oxygen (field)
pH (fleld)

l7
0.26

<0. 02
0.04
15.8
1

32
2

<0.04
0.04
33 e 25.0"C
9.8 0 9.5-C
7.9 g 10.1.C

t5
0.57
0.06
0.02
15.8
8
4A

<1

0.1
0.03
50 @ 25.0'C
8.4 g 11.0'C
7.9 0 11.5'C

l4
0.29
0.13
0. o2
12.2
5
l7
3
0.1
0.05
22 0 25.O.C
12.1 0 0.2-C
6.8 @ 1.5-C

l2
0.58
0.11
0. 03
t2.1
11
30
2

<0. I
o.o2
1? @ 25.0-C
72.7 @ 5. O.C
7.2 I 5.9-C
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TABLE 4.14. ROUTE 29 STUDY - CHARLOTTESVILLE BYPASS
IiIONTHLY WATER QUALITY ANALYTICAT RESUTTS FRO}T BUCK ISLAND CREEK AT

ROUTE ?29, ALBEMARTE COUNTY, VIRGINIA. FEBRUARY, 1988 - JULY, 1988

I
I

Date taken
TIne
Sanple *

o2-26-88
10:45
88-t277

03-30-88
18:00
88-1859

04-19-88
13:20
88-2307

Analysls - Results ln ng,/L unless otherwlse stated.

Total Alkalinity Q caco.
Total KJeldahl Nitrogen
Nl trate/Ni tr i te
Total Phosphorus
Hardness O CaCO.
Total Suspended Solids
Total Dissolved Solids
Oil and Grease
Lead
Zinc
Conductivity (urnhos,/cm, f ield)
Dissolved Oxygen (field)
pH (fietd)
Turbldlty (ntu)
Annonla

24
0.44
0. 17

<0. 01
26
8
10
2

<0.04
o.03
6? E 25.0-C
13.6 0 1.8"C
7.2 @ 1.8-C
5

<0.05

36
o. 15
0. 19

<0.01
28
I
30
2
0.03
0.05
62 E 25.0.C
8.8 014.3.C
6.3 014.3.C
18

<0.05

31
0. 14
0. 06
o.01
27
3
20

<1
0.13

<0.01
101 @ 25.0.C
7.7 @ 11.0.C
6.? 0 11.0"C
5

<0. o5

Date taken
Tlne
Sample *

05-26-88
19:04
88-3225

06-23-88
l7 z2A
88-4061

o?-20-88
18:20
88-4038

t
t
1

t
I
I
I
I
t
t
I
I
l
l

Analysls - Results ln ngll unless otherwlse stated.

Total Alkallnity O CaCO,
Total KJeldahl Nltrogen
Nltrate,/Nltrlte
Total Phosphorus
Hardness e CaCOo
Total Suspended Sollds
Total Dlssolved Sollds
Oll and Grease
Lead
Ztnc
Conductlvlty (unhog/cl, fleld)
Dissolved Orygen (ffefd)
pH (fleld)
Turbldlty (ntu)
Alnonla

22
o.24
0.13

<0.01
24
I
57
1

0.09
o. 03
59 e 25.0.C
8.7 e 16.0-c
6.5 e 17.1-C
8

<0.05

41
0.3s
0.21
0.01
39
23
66

<1
<0.04
0.02
94 0 25.0.C
?.8 0 25.0.C
8.1 C 25.2.,C
7

<0.o5

84
0.39
0.20

<0.01
28
8
116

<1
0.14
o. 01
?7 e 25.0-C
6.5 C 26.OoC
?.4 0 26.l-C
20

<o.05
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TABTE 4.15. ROUTE 29
UoNTHLY I{ATER QU.ALITY ANATYTICAL

ROUTE 631, ALBEMARLE COUNTY,

STUDY - CTTARLOTTESVITLE BYPASS

RESUTTS FROM NORTH FORK HARDWARE RIVER AT
VIRGINIA. FEBRUARY, 1988 - JULY, 1988

Date taken
Tine
Sanple #

02-26-88
09:55
88-12?6

03-30-88
19: 10
88-1861

04-19-88
12:05
88-2306

T

I
t
I
t
t
t
I
I
I
r
t
t
t
I
t
t
I

Analysls - Results ln nrgll

Total Alkallnity @ CaCO.
Total KJeldahl Nltrogen
Nl trate,/Nl tr I te
Total Phosphorus
Hardness @ CaCO"
Total Suspended Solids
Total Dissolved Sollds
Oil and Grease
Lead
Zinc
Conductlvtty (umhos/cm, fleld)
Dissolved Oxygen (ftefd)
pH (fleld)
Turbldlty (ntu)
Annonla

unless otherwlse stated.

14
0.23
0,45

<0.01
t4
10
27
4

<0.04
0.07
49 0 25.0.C
13.3 0 1.80C
6.6 0 1.8"C
6

<0.05

18
0. 16
0.38
o .01
16
3
10
4
0.72
0.0?
52 @ 25.0.C
9.0 @ 15.9"C
6.3 015.9'C
l4

<0.05

16
0 .09
0.36
0.01
t2
3
7

<1
o.72

<0.01
62 @ 25.0-C
10.? o 10.6'c
6.3 e 10.6'C
6

<0.05

Date taken
Tlne
Sample *

05-26-88
19:50
88-3226

06-23-88
18:00
88-lt062

0?-20-88
19:25
88-4639

Analysls - Results tn ng/L

Total Alkallntty Q CaCOo
Total KJeldahl Nitrogen
Nltrate/Nltrlte
Total Phosphorus
llardness e CaCO.
Total Suspended Sollds
Total Dlssolved Sollds
Oll and Grease
Lead
ZInc
Conductlvlty (unhos/cl, fteld)
Dlssolved Oxygen (ftefd)
pH (fleld)
Turbldlty (ntu)
Anonla

unless otherwlse stated.

20
o.27
0.32
o. 09
19
10
35
2
o. os
0.03
56 e 25.0.C
8.2 e 1?.5.C
6.9 C 18.2-C
8

<0. 05

30
0.31
0.63

<0. ot
18
7
26

<1
<0.04
o.03
50 e 2s.0-c
?.3 0 28.00c
8.4 e 26.4-C
12

<0.05

32
0.75
0.48
0. 13
15
53
83

<1
0. 13
0.05
49 e 25.0-C
7.9 0 26.50C
?.5 I 26.5-C
80

<0.05
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TABLE A.16. ROUTE 29
MONTHLY WATER QUALITY ANALYTICAL

ROUTE 604, ATBEMARLE COUNTY,

STUDY - CHARTOTTSSVILTE BYPASS
RESULTS FROM NORTH FORK RIVAI.INA RIVER AT
VIRGINIA. JANUARY, 1988 . JULY, 1988

Date taken
Tlne
Sample #

o1-22-88
09:40
88-0436

o2-25-88
14 :45
88-1268

03-30-88
13:55
88-1851

o4-18-88
16: 10
88-2294

t
t
t
I
t
t
t
t
1

t,

t
I
t
I
t
,i

t
t
t

Analysls - Results ln mgll unless otherwlse stated;

Total Alkallnity @ CaCOo
Total KJeldahl Nitrogen
Nl trate/Ni tr i te
Total Phosphorus
Hardness 0 CaCO.
Total Suspended Solids
Total Dissolved Sollds
Oll and Grease
Lead
Zlnc

Dlssolved Oxygen (fleld)
pH (fteld)
Turbidtty (ntu)
Annonla

16
o.44
o.44

<0.01
15
10
43

<1
0.05
0.01

n.4 e 3.4-C
6.5 0 3.4-C
8

<0. 05

72
0.48
o.27

<0. 01
16
3
10

<1
0.08
0.02
40 e 25.0-c
12.1 @ 3.l'C
6.5 0 3.l'C
2

<0.05

18
<0 .09
0. o7

<0.01
16
3
23

<1
0. 10

<0 .01
50 0 25.O.C
10.0 @ 13.8-c
6.6 013.8.C
3

<0. 05

Conductlvlty (umhos./cm,field) 45 O 25.0'C

18
o. 16
o.22

<0.01
14
3
72
1

<0.04
0.06
500
10.7
6.5 0
4

<0.05

25.0.C
e 13.?'C

13.7-C

Date taken
Tlne
Sanple #

05-26-88
15:53
88-3218

06-23-88
13:00
88-4052

0?-19-88
20:30
88-4631

Analysls - Results ln ngll unless othernlse stated.

Total Alkaltnlty Q CaCOo
Total KJeldahl Nltrogen
Nltrate/Nltrlte
Total Phosphorus
Hardness O CaCOo
Total Suspended Soltds
Total Dlssolved Sollds
Otl and Grease
Lead
Ztnc
Conductlvlty (unhos/cn, fteld)
Dlssolved Oxygen (ffefd)
pH (freld)
Turbldity (ntu)
Anonla

22
0.43
0.16
0.06
19
27
62

<1
0.08
o. 05
52 0 25.0.C
9.2 0 1?.0-C
6.6 0 21.9-C
t2

<0.05

24
o.72
o.22

<0.01
19
177
50
I

<0.0{
0.02
60 e 25.0-c
9.2 e 28.5"C
8.3 e 28.9-C
8
0.0?

31
0.49
0.39
o.01
16
16
?5
I
0.10
0.0{
48 0 25.0-C
I
7.0 e 27.1-C
12
0.05

I Equtpnent llalfunctlon
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TABLE A.17. ROUTE 29 STUDY - CHARTOTTESVILLE BYPASS
MONTHLY WATER QUATITY ANATYTICAT RESUTTS FROI'{ PREDDY CREEK AT

ROUTE 600, ALBE}IARLE COUNTY. VIRGINIA. JANUARY, 1988 - JULY, 1988t
I
t
t
f,

Date taken
Tlme
Sanple *

01-22-88
O8:50
88-0434

02-25-88
15:25
88- 1 269

03-30-88
15: 15
88-1853

04-18-88
16:50
88-2296

Analysls - Results ln nglL

Total Alkaltnity @ CaCO.
Total KJeldahl Nitrogen
Nltrate/Nitrlte
Total Phosphorus
Hardness @ CaC0,
Total Suspended Solids
Total Dlssolved Solids
Oil and Grease
Lead
Zinc
Conductivlty (umhos./cm, f ield)
Dissolved Oxygen (field)
pH (fteld)
Turbldlty (ntu)
Amnonla

unless otherwlse stated.

36
o. 31
0.33
0.05
19
43
60

<1
<0.04
0.02
63 e 25.0'C
12.0 0 3.9-C
6.5 @ 3.9-C
26

<0.05

24
0.32
0.24
o. 03
22
6
17
3

<0.04
0.05
55 g 25.0-C
12.? e 3.4'C
6.8 o 3.4-C
7

<0. 05

29
<0.09
0. 14

<0.01
21
72
108

<1
0.07
0.06
65@
9.9 @

6.5 e
11

<0.05

25.0"C
13.5-C
13.5-C

34
0.31
o.09
o. 01
2l
7
27
2
o. 10
0.01
90e
8.4 e
6.s @

I
<0.05

25.0-C
13.8-C
13.8.C

Date taken
Tlne
Sanple #

05-26-88
16:3?
88-3219

06-23-88
15:00
88-4056

o7-20-88
14 : tl0
88-4633

t
I
I
t
a

t
I
I
I
t
I

Analysls - Results ln ng/L

Total Alkallnlty O CaCO"
Total Kjeldahl Nltrogen
Nl trate/Ni trl te
total Phosphorus
tlardness 0 CaCOo
Total Suspended Sollds
Total Dlssolved Sollds
Otl and Grease
Lead
Zlnc
Conductlvlty (unhos/cn, fteld )
Illgsolved Oxygen (ftefd)
pll (fleld)
Turbldlty (ntu)
Anonla

unless otherwlse stated.

36
0.30
o. 16
0.03
24
26
81

<1
0.05
0.03
64 e 25.0.C
8.7 t 16.5-C
6.5 016.?.C
18

<0.05

48
0.64
0.20

<0.01
24
7
48

<1
0.04
0.03
?4 C 25.0-C
7.5 0 24.0-C
?.8 0 25.9-C
20
0.08

t7
0.69
0.45

<0.01
2A
206
125

<1
0.15
o.05
55 e 25.O-C
6.8 0 27.O'C
?.5 0 21.3-e
80
0.08

I Equlplent l{alfunctlon
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TABTE A.18. ROUTE 29 STUDY - CHARTOTTESVITLE BYPASS
}IONTHLY WATER QUALITY ANALYTICAL RESULTS FROM PREDDY CREEK AT

ROUTE 640, ALBE}IARf,E COUNTY, VIRGINIA. FEBRUARY, 1988 - JULY, 1988

Date taken
Tlne
Sample $

02-25-88
16:05
88-1 271

03-30-88
l5:45
88-1854

04-18-88
17: 10
88-2297

t
f,

t
I
t
f
I
t
I
I
t
It

I
t
t
I
t
t
I

Analysls - Results ln ngll unless otherwlse stated.

Total Alkalinlty 0 CaCO.
Total KJeldahl Nltrogen
Ni trate/Nl trl te
Total Phosphorus
Hardness @ CaCO,
Total Suspended Solids
Total Dissolved Solids
Oil and Grease
Lead
Zlnc
Conductivity (umhos/cm, fietd )
Dlssolved Oxygen (ffeld)
pH (fteld)
Turbldlty (ntu)
Annonla

28
0.38
0.26

<0. 01
2t
18
20

<1
<0.04
0.02
56 e 25.0.C
11.4 0 3.6-C
6.? @ 3.6"C
10

(0,05

26
<0.09
o. 15

<0 .01
19
33
50

<1
<0.04
0.07
64 @ 25.0'C
9.4 015.5-C
5.6 e 15.5'C
13

<0.05

37
0. 16
0.10
0.01
20
7
50

<1
0.09
0.02
122 @ 25.0-C
9.4 @ 14.5.C
6.5 o 14.5-C
8

<0. 05

Date taken
Tlme
Sample I

05-26-88
1?:06
88-3220

06-23-88
15:30
88-4058

07-20-88
14: 10
88-4032

Analysls - Results tn ng/L

Total Alkallnlty e CaCOo
Total KJeldahl Nltrogen
Nltrate/Nltrlte
Total Phosphorus
Hardness e CaCOo
Total Suspended Sollds
Total Dlssolved Sollds
Otl and Grease
Lead
Ztnc
Conductlvlty (unhos/cl, f leld)
Dlgsolved Oxygen (ftefd)
pH (fteld)
Turbldlty (ntu)
Annonla

unless othernlse stated.

38
0.35
o. 1?

<0.01
23
47
73
5
0.14
0. 03
64 0 25.0-C
?.3 0 18.0-C
6.? 0 18.9-C
22

<0.05

46
0.41
0.21

<0.01
23
18
37

<1
o. 04
0.0?
?2 0 25.0-C
7,7 Q 25.5-C
7.8 CI 2l.t-C
t2

<0.05

77
0.90
0.52
0.01
24
61
97

<1
o. l?
o.o2
58 e 25.0-C
7,2 Q 27.6-C
7.7 Q 28.0-C
80
0.o?
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I
I
I
t
t

TABLE A.19. ROUTE 29 STUDY - CHARf,OTTESVILLE BYPASS
MoNTHTY WATER QUAIITY AN.ALYTICAI RESULTS FROM REDBUD CREEK AT

ROUTE 20, ALBEIIARIE COUNTY, VIRGINIA. JANUARY, 1988 - JULY, 1988

Date taken
Tlme
Sanple *

01-22-88
O8:05
88-0433

o2-26-88
09:00
88-1275

03-30-88
16:25
88-1856

04-19-88
O8:45
88-2302

Analysls - Results ln mgll unless otherwlse stated.

t
t
il
t,

$

Total Alkalinity O CaCO"
Total KJeldahl Nitrogen
Ni trate/Nl tri te
Total Phosphorus
Hardness @ CaCO.
Total Suspended Solids
Total Dissolved Solids
Oil and Grease
Lead
Zlnc
Conductlvlty (umhos/cm, f ietd)
Dlssolved Oxygen (fteld)
pH (fleld)
Turbidlty (ntu)
Aunonla

64
0.23
o.25
0. 04
20
27
83
3

<0.04
o.o2
58 @ 25.0.C
12.0 O 4.6.C
6.5 0 4.6.C
39

<0. 05

24
0.23
0. 19

<0.01
27
6
19
I

<0.04
0.02
69 e 25.0.C
14.0 @ t.?"c
6.7 e 1.?oC
I

<0. 05

47
0.23
0. 12

<0. 01
24
t2
90

<l
0.05
o. 04
64 @ 25.0-C
9.5 016.6-C
6.5 0 16.6-C
28

<0.05

32
<0. 09
0. 14
0.01
27
t7
40

<t
0. 13

<0. 01
90 0 25.0-C
9.7 0 10.9-C,
6.3 Q 10.9-C
6

<0.05

Date taken
Tlne
Sample *

05-26-88
18 :03
88-3223

06-23-88
16:00
88-4059

07-20-88
16:50
88-4636

I
I
t
I
,t

I
t
I
I

Analysls - Resultg ln ng/L unless otherwlse stated.

Total Alkallntty 0 CaCO"
Total KJeldahl Nltrogen
Nltrate/Nltrlte
Total Phoephorus
Hardness O CaCOc
Total Suspended Sollds
Total Dlssolved Sollds
Oll and Grease
Lead
Zlnc
Conductlvlty (unhog/cn, f leld)
Dlssolved Oxygen (ffefd)
pH (fteld)
Turbldlty (ntu)
Alnonla

40
0.20
o.t2

<0.01
29
19
86

<1
0.11
0.02
58 0 25.0-C
8.r 0 19.OoC
6.9 0 19.4-C
22

<0.05

47
0.43
0.46
0.01
38
22
119

<1
0.15
0.01
?9 t 25.O-C
9.0 0 26.5-C
?.3 e 26.3-C
22

<0.05

35
0.40
0.29
0. 01
29
8
t7

<1
<0.04
0.02
120 0
?.5 C
7.4 Q
16

<0.05

25.0.C
27.O-C
27.80C
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TABLE A.20. ROUTE 29 STUDY - CHARTOTTESVILLE BYPASS
MONTHLY WATER QUALITY ANATYTICAL RESULTS FROM RIVANNA RIVER AT

ROUTE 729, ALBE}I.ARLE COUNTY, VIRGINIA. FEBRUARY, 1988 - JULY, 1988

Date taken
Tlme
Sample #

02-26-88
11:30
88-1278

03-30-88
18:25
88-1860

04-19-88
13:35
88-2308

I
t
t
t
t
I
I
t
t
I
t
I
l
I
t
I
I
t
T

Analysls - Results tn ngll unless

Total Alkallnlty Q CaCO.
Total KJeldahl Nltrogen
Nl trate/Nl trI te
Total Phosphorus
Hardness @ CaCO.
Total Suspended Solids
Total Dissolved Sollds
Oil and Grease
Lead
Zlnc
Conductivity (unhos,/cn, f ield)
Dlssolved Oxygen (ftetd)
pn (freld)
Turbtdlty (ntu)
Anmonia

otherwlse stated.

23
0.9?
0 .43

<0.01
2S
9
23

<1
<0.04
<0. 01
85 e 25.0-C
12.0 e 5.0-C
?.8 e 5.0-C
8
0.28

35
o. ?3
0.39
0.09
23
13
50
3
0.04
0.07
80 e 25.0"c
9.1 013.6'C
6.4 0 13.6.C
26
0.27

25
0.97
0.42
o. 18
23
20
7

<1
o.t2
0.03
89 o 25.0'C
10.8 0 11.8-C
6.? e 11.8.C
6
0.6?

Date taken
Tlne
Sanple *

05-26-88
18:41
88-3224

o6-23-88
17:10
88-4060

0?-20-88
1?:55
88-463?

Analysls - Results ln ngll unless otherwJse stated.

Total Alkaltntty 0 CaCO,
Total KJeldahl Nltrogen
Nltrate/Nltrlte
Total Phosphorus
Hardness e CaC0o
Total Suspended Sollds
Total Dlgsolved Sollds
Otl and Grease
Lead
Zlnc
Conductlvlty (unhos/cl, f teld )
Dlssolved Oxygen (ffeld)
pH (fteld)
Turbtdtty (ntu)
Anonla

30
0.65
0.28
0.03
22
69
?6
5
0.11
0.05
69 e 25.0-C
8.{ 0 19.0-c
?.3 0 19.?.C
19
0.09

42
0. ?5
0.52
0.01
22
34
47

<1
0.07
o.05
86 O 25.0.C
7.7 Q 27.O-C
?.5 e 27.O-C
16

<0.05

39
0.43
0.5?
0.13
26
48
tt2

<1
o. 16
o.02
82 e 25.0-C
?.8 e 28.50C
7,4 Q 28.5-C
34
0.09
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TABTE A.2I. ROUTE 29 STUDY - CHARLOTTESVILLE BYPASS
MONTHLY WATER QUALITY ANALYTICAT RESULTS FROM TURKEY RUN AT

ROUTE 20, ALBEMARLE COUNTY, VIRGINIA. FEBRUARY, 1988 - JULY, 1988

Date taken
Tlne
Sanple *

02-25-88
15:45
88-12?O

03-30-88
16:05
88-1855

04-19-88
l0: 15
88-2304

I
T

t
t
I
I
I
t
t
I
t
I
I
I
r
I
I
t
I

Analysls - Results tn ng/L unless otherwlae stated.

Total Alkallnlty @ CaCOo
Total KJeldahl Nltrogen
Nltrate/Nltrlte
Total Phosphorus
Hardness 0 CaCO"
Total Suspended Solids
Total Dissolved Sollds
Oll and Grease
Lead
Zlnc
Conductivlty (unhos./clr, f ield )
Dlssolved Oxygen (fleld)
pH (fteld)
Turbldtty (ntu)
Annonla

22
0.40
0.11

<0,01
27
7
27

<1
0.05
0.03
56 e 25.0-C
t2.2 @ 4.4-C
6.8 @ 4,4"C
5

<0.05

28
<0.09
0.03

<0 .01
23
1
47
2

<0.04
0.04
?o @ 25.0-c
9.8 015.3'C
?.0 @ 15.3"C
10

<0.05

31
<0.09
0. 03

<0. 01
25
5?
47

<1
0. 10
0. 13
53 0 25.0-C
10.6 0 9.60C
5.7 g 9.6-C
10

<0. 05

Date taken
Tlme
Sanple #

05-26-88
l7 226
88'3221

06-23-88
15:20
88-405?

0?-20-88
l5:00
88-4634

Analysls - Results tn ng/L unless

Total Atkaltntty € CaCO.
Total KJeldahl Nltrogen
Nltrate/Nltrlte
Total Phosphorus
Hardness Q CaGOo
Total $uspended Sollds
Total Dlssolved Sollds
OII and Grease
Lead
ZInc
Gonducttvtty (unhos/cn, f teld)
Dlssolved Oxygen (fleld)
pH (fteld)
Turbtdtty (ntu)
Anlonla

othernlse stated.

37
0.11
o. 04
0.01
26
11
68

<1
0. 11
0.02
66 O 25.0-C
9.0 015.20C
7.5 0 16.1-C
18

<0.05

24
0.15
0.1?
0.01
32
s
67

<1
<0.04
0.03
?0 e 25.0.c
?.6 c 25.5-C
s.3 c 26.0.c
5

<0.05

35
0.20
0.38

<0.01
48
1

140
<1
o. 16

<0. 01
83 g 25.0-C
6.2 0 29.5-C
?.8 e 29.5-C
0

<0.05
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TABLE 4.22, ROUTE 29 STUDY - CHARLOTTESVILLE BYPASS
MONTHTY I{ATER QUALITY ANALYTICAT RESULTS FROM NAKED CREEK SOUTH OF

ROUTE ?43, ALBEIITARLE COUNTY, VIRGINIA. SEPTEMBER, 1988 - JANUARY, 1989

Date taken
Tine
Sample *

09-22-88
16:35
88-6903

10-20-88
09:35
88-7605

I 1-16-88
15: 15
88-83?8

t
I
I
t
I
I
I
I
I
I
t
I
I
t
I
I
IJ

I
I

Analysls - Results ln mgll unless

Total Alkalinlty @ CaCOs
Total KJeldahl Nltrogen
Ni trate,/Nltrite
Total Phosphorus
Hardness O CaCO.
Total Suspended Solids
Total Dlssolved Solids
Oil and Grease
Lead
ZInc
Conducttvity (umhos/cm, field)
Dlssolved Oxygen (fleld)
pH (fleld)

otherwlse stated.

25
0.83

<0.02
0.0?
27.O
11
26
3
o,12
0.05
66 0 25.0.C
7.0 e 23.8.C
8.0 @ 24 .g-C

28
I .32
0. 08
0. 06
27.6
39
?0

<1
0. 05
o. 04
64 @ 25.0-C
8.5 0 11.5.C
7.8 @ 11.8"C

26
2.10
0.11
o.t2
25.6
72
63
1

0.1
o.03
86@
7,7 e
?.8 0

25.0-C
13. O-C
13.5-C

Date taken
Time
Sample *

12-19-88
14 :30
88-9387.

01-10-89
14:15
89-0377

Analysls - Results ln mgll unless otherwlse stated.

Total Alkalinity O CaCOo
Total KJeldahl Nltrogen
Nltrate/NitrIte
Total Phosphorus
Hardness O CaCO"
Total Suspended Sollds
Total Dlssolved Sollds
0ll and Grease
Lead
ZInc
Conductlvlty (unhos/cn, fteld)
Dissolved Oxygen (ffeld)
pH (fteld)
Turbldlty (ntu)

24
1.43
0.19
0.0?
22.8
6
60

<1
o.2
0.05
62 e 25.0-C
10.8 e 5.5.C
?.5 0 10.9-C
6

2l
1 .57
o.32
0.08
22.4
80
53
6

<0.1
0.03
56 e 25.0.C
12.0 0 5.00c
?.0 e 6.5.c
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TABLE A.23. ROUTE 29 STUDY - CHARTOTTESVILTE BYPASS
MONTHLY I{ATER QUALITY ANALYTICAL RESULTS FROM IVY CREEK ON THE SOUTH FORK RIVANNA RIVER

RESERVOIR, ATBEMARLE COUNTY, VIRGINIA. SEPTEMBER, 1988 . JANUARY, 1989

Date taken
Time
Sample $

09-23-88
11:15
88-6905

10-24-88
15: O0
88-?680

1 1-1?-88
11 :30
88-8388

Analysls - Results ln ngll

Total Alkallnlty @ CaCO.
Total KJeldahl Nltrogen
Ni trate,/Ni trl te
Total Phosphorus
Hardness @ CaCO.
Total Suspended Solids
Total Dlssolved SoIids
Oil and Grease
Lead
Zlnc
Conductlvlty (umhos/cn, fleld )
Dlssolved Oxygen (ftefd)
pH (fleld)

unless otherwlse stated.

20
0.44
0.72
0.03
24.0
18
l3
3
o.12
0.09
51 0 25.0'C
8.8 @ 1?.5.C
8.1 0 20.1.C

19
o.27
0.20
0.03
77.2
1

10
<1
0.0s
0.03
58 0 25.0'C
9.5 g 11.0'C
8.3 @ 12.5'C

17
1.1S
o.27
0.02
20.8
3
67
I
o.1
0.01
64 e 25.0.C
8.9 e 11.5-C
6.6 e 12.!'C

12-19-88
15:30
88-9386

01-11-89
12:30
89-0388

Date taken
Tlne
Sample t

I
I
t
t
I
I
I
t
I
I
;

I
I
I
I
I
I
t
t

Analysls - Results in mgll unless otherwise stated.

Total Alkallnlty O CaCOo
Total KJeldahl Nltrogen
Nltrate/Nltrlte
Total Phosphorus
Hardness O CaCOt
Total Suspended Sollds
Total Dlssolved Sollds
Oll and Grease
Lead
Zlnc
Conductlvlty (unhos/cu, fteld)
Dlssolved Oxygen (fleld)
pH (fteld)
Turbldity (ntu)

16
0.3?
0.67
0.04
19.6
1

13
1

0.1
o. 03
43 e 25.0-C
11.{ o 1.0-c
?.8 0 3.8.C
1

16
4.27
0.60

<0.02
2t.2
8
37
1

0.1
a.o2
51 0 25.0'C
13.4 0 2.2-C
7.3 0 2.5-C
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I
TABLE A,24. ROUTE 29 STUDY - CHARTOTTESVITLE BYPASS

UONTHLY T{ATER QUALITY ANALYTICAL RESULTS FROM JWPING BRANCH ON THE SOUTH FORK RIVANNA
RMR RESERVOIR, ALBEI{ARLE COUNTY, VIRGINIA. SEPTEI,IBER, 1988 - JANUARY, 1989

Date taken
Tlme
Sanple #

09-23-88
10:45
88-6908

10-24-88
14 :45
88-?681

1 1 -1?-88
l1:45
88-8389

I
l
I
I
T

I
I
t
I

Analysls - Results ln ngll unless otherwise stated.

Total Alkaltnlty @ CaCO.
Total KJeldahl Nitrogen
Nl trate/Nl tr I te
Total Phosphorus
Hardness @ CaCO.
Total Suspended Solids
Total Dissolved Sollds
Oil and Grease
Lead
ZInc
Conductlvity (umhos/clr, field)
Dissolved Oxygen (field)
pH (fteld)

20
<0.09
0.58
0 .02
21 .6
2

<t
<t
0. 10
0.08
50 e 25.0-c
8.1 @ 18.0.C
7.1 Q 20.5.C

20
0.22
0.20
0.04
1? .6
2
10
2
0.06
0.03
62 e 25.0-C
13.9 0 12.5.C
8.5 e 13.0"C

16
1 .35
0. ?0
0.06
19.4
3
70

<1
0.1

<0.01
56 0 25.0-C
9.8 CI 11.5.C
8.3 0 13.l.C

Date taken
Tlne
Sanple *

12-19-88
15:00
88-9385

01-1 1-89
12: O5

89-0389

Analysls - Results ln ng/L unless otherwlse stated.

Total AlkalinitV @ CaCO.
Total KJeldahl Nitrogen
Nitrate/Nltrlte
Total Phoephorus
Hardness e CaCO.
Total Suspended Sollds
Total l[ssolved Sollds
Oll and Grease
Lead
Zlnc
Conductlvtty (uuhog./cn, fteld)
Dlssolved Oxygen (ftefd)
plt (fteld)
Turbtdtty (ntu)

t2
0. 16
1 .50
0.03
16.6
6
50
1

0.1
0. 04
3? e 25.0.C
12.2 I 0.8.C
7.5 e 8.10C
2

15
0.68
1. 13
0. 12
22.O
t7
27
2
0.1
o. 04
41 0 25.0-C
13.2 0 2.5-C
7 .2 I 2.1.CI

I

I
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TABLE A.25. ROUTE 29
MONTHLY TfATER QUALITY ANALYTICAL

SUBDIVISION, ALBEMARLE COUNTY,

STUDY . CHARLOTTESVILLE BYPASS
RESULTS FROl'l POWELL CREEK AT THE HOLLYI'IEAD
VIRGINIA. AUGUST, 1988 - JANUARY, 1989

Date taken
Tine
Sample *

08-24-88
18:35
88-55?4

09-22-88
16:55
88-6904

10-20-88
11 :35
88-?602

I
t
t
I
I
t
t
t
l
I
T

t
I
I
T

I
I
t
t

Analysls - Results tn ng/L unless otherwlse stated.

Total Alkalinlty @ CaCO.
Total Kjeldahl Nitrogen
Nitrate/NltrIte
Total Phosphorus
Hardness O CaCO,
Total $uspended Sollds
Total Dissolved Solids
Oil and Grease
Lead
Zlnc
Conductlvlty (unhos/cn, f teld)
Dissolved Oxygen (fteld)
pH (field)
Turbldtty (ntu)
Anuonla

27
1 .45
0.08
0 .09
22.O
15
16
4
o. 14
0.03
94 0 25.0.C
6.0 @ 19.0.C
?.6 @ 25.0.C
118
0.86

30
I .80

<0.02
<0.01
26.6
26
14
2
0. t3
0.04
85 @ 25.0.C
5.7 018.0-C
?.6 019.4"C

26
0.41
o. 11
0.75
28.2
13
7A
1

0.06
o.03
62 e 25.0.'C
7.3 0 13.5-C
?.5 014.0-C

Date taken
Tlne
Sample I

1 1-16-88
16:16
88-83?9

t2-12-88
14 :45
88-9194

0l-10-89
16:05
89-03?3

Analysls - Results ln ngll unless otherwlse stated.

Total Alkallnlty O CaCO,
Total KJeldahl Nltrogen
Nitrate/Nltrlte
Total Phosphorus
Hardness e CaCOo
Total Suapended Solids
Total Dlsgolved Sollds
Oll and Grease
Lead
Ztnc
Conductlvlty (unhos/cn, f leld)
Dleeolved Orygen (ftefd)
pH (fteld)

20
o.77
0.11
o.09
24.2
22
63

<1
o.1
o.08
?6 e 25.0-C
9.O e 10.5"C
8.5 0 11.?.C

19
0.86
0. 18
0.03
20.6
I
47
2

<0. I
o.05
50 0 25.0-C
10.6 Q 3.2-C
6.6 e 2.90C

t7
0. ?8
0. 19
o.o2
2t.l
8
43
2

<o.l
a.a2
54 0 25.0-C
12.0 e 4.5-C
?.1 0 5.?€C

A-38



TABLE A.26. ROUTE 29 STUDV - CHARLOTTESVITLE BYPASS
lroNTHrY I{ATER QUALITY .ANALYTICAL RESULTS FROM pOr{ELt CREEK AT

ROUTE 643, ALBEMARLE COUNTY, VIRGINIA. AUGUST, 1988 - JANUARY, 1989

I
t
t
I
I
I

Date taken
Tine
Sample *

08-24-88
18: 1O

88-5573

09-22-88
12: l0
88-6906

10-20-88
12 :00
88-?604

Analysls - Results ln mgll unless otherwlse stated.

?otal Alkallnlty Q CaC0o
Total KJeldahl Nitrogen
Ni trate/Ni tr I te
Total Phosphorus
Hardness 0 CaC0.
Total Suspended Sollds
Total Dissolved Sollds
Oil and Grease
Lead
ZInc
Conductlvlty (umhos/cm, f ield)
Dissolved Oxygen (field)
pH (field)
Turbldtty (ntu)
Anmonla

18
0.35
0.45
o. 02
15.0
7
50

<1
0. 11
0.02.
57 e 25.0.C
7.8 @ 23.0.C
?.s o 25.0.C
29

<0.05

20
o.24
0.35

<0 .01
25.2
5
71
2
0.08
0.08
58 e 25.0.C
8.9 @ 1?.0-C
8.3 @ 1?.3-C

24
<0.09
<0.02
0.02
26
3
55
2

<0.04
0.03
52 @ 25.0"C
9.3 0 9.50C
?.3 010.2"C

t
t
l
I
t
I
I
I
t
I

Date taken
Tlne
Sanple *

1 1-16-88
16:50
88-83?0

12-12-88
15:15
88-9191

01-10-89
16:25
89-038?

Analysls - Results ln nglL

total AlkallnttV e CaCOo
Total KJeldahl Nltrogen
Nltrate,/Nltrlte
Total Phosphorus
Hardness C CaCO.
Total Suspended Sollds
Total Dlssolved Sollds
Oll and Grease
Lead
Zlnc
Conductlvlty (uuhos/cn, f teld)
Dlssolved Oxygen (ffeld)
ptl (fteld)

unless othernise stated.

20
0.68
o. 16
0. 02
22.2
5
62

<1
o,1
o.0{
?0 e 25.0-c
9.4 010.0.c
s.1 0 1l.o.c

19
0.79
0.38

<0.02
22.2
3
47
2
0.1
0.06
45 e 25.0.C
t2.1 Q 0.20c
s.6 e 1.0-c

19
0.52
0.37

<0.02
26.6
2
40

<1
o.2
0.02
54 0 25.O-C
12.6 0 4.5-C
7.2 Q 5.6-C

I
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TABLE A.27, ROUTE 29 STUDY - CHARTOTTESVILTE BYPASS
ltoNTHLy I{ATER QUAtrTy ANALYTICAT RESULTS FRo}r REDBUD CREEK AT

R0UTE 621, ALBEI'{ARIE COUNTY, VIRGINIA. SEPTEMBER, 1988 - JANUARY' 1989

I
I
t
I
t
I

Date taken
Time
Sanple *

09-22-88
11:15
88-6902

10-20-88
13:05
88-?601

11-16-88
t1 225
88-8371

Analysls - Results ln ngll unless otherwlse stated.

I
l
t
I
I

Total Alkallnlty @ CaCO"
Total KJeldahl Nltrogen
Ni trate/Ni tri te
Total Phosphorus
Hardness O CaCO.
Total Suspended Sollds
Total Dissolved Solids
Oil and Grease
Lead
Zinc
Conductlvlty (urnhos/cn, fleld)
Dlssolved Oxygen (field)
pH (field)

39
o.26
0.14
o. 02
39.8
11
45

<1
0.11
0.05
82 e 25.0"C
9.8 @ 16.0'C
e.0 019.4'c

40
a.44

<0. 02
0.02
4t.o
16
7'I
I

<0.04
0.09
81 e 25.0'C
s.5 @ 12.5'C
?.9 013.3'C

32
o.24
0. o?
o. 01
35.2
I
23

<1
0.1
0.06
57 @ 25.0'C
8.8 @ 11.5'C
7.6 0 12.1'C

Date taken
Tlne
Sanple *

t2-t2-88
15:45
88-9192

01-1 1-89
08: 10
89-0391

I
I
I
I
I
I
I

Analysls - Results ln mg,/L unless otherwlse stated.

Total AlkaltnttV 0 CaCO.
Total KJeldahl Nltrogen
Nltrate/Nltrlte
Total Phosphorus
Hardness e CaCO,
Total Suspended Sollds
Total Dlssolved Sollds
OII and Grease
Lead
Zlnc
Conducttvlty (unhos/cn, f teld)
Dlssolved Oxygen (f!eld)
ptl (fteld)

29
0.49
o.2t
0.02
35.6
3
37
2
0.1
0.03
5?r e 25.0'C
12.6 e 0.80C
6.9 e 1.30C

27
0.41
0.17

<0.02
33. 2
t4
27

<1
<0. I
0.02
5t e 25.0'C
n.e Q 1.50c
?.3 0 2.4'C

t
A-{O



t
I
I

TABLE A.28. ROUTE 29 STUDY - CHARLOTTESVILLE BYPASS
MONTHLY |{ATER QUALITY ANAIYTICAL RESULTS FROM TOWN BRANCH OFF

ROUTE 631, ALBEMARTE COUNTY, VIRGINIA. SEPTEUBER, 1988 - JANUARY, 1989

il Date taken
TIne
Sanple *

09-22-88
10:30
88-6907

10-20-88
13:55
88-7603

1 1-16-88
1?:58
88-83?2

I
I

Analysis - Results In ngll

Total Alkaltnity @ CaCO"
Total KJeldahl Nltrogen
Nl tratelNl trlte
Total Phosphorus
Hardness @ CaCO"
Total Suspended Solids
Total DJssolved Solids
Oll and Grease
Lead
Zinc
Conductivity ( urnhos./clr, f ield)
Dissolved Oxygen (fiefd)
pH (fleld)

unless otherwlse stated.

29
o.42
0.56 '

<0. 01
34 .0
3
31
3
0.11
0.02
7? e 25.0.C
9.3 0 14.5.C
7,7 g 20.1"C

I
T

t
t
I
I

31
o. 15
0.20
o. 03
34.2
10
103
I
0.07
0.02
?2 0 25.0"C
9.2 0 to.o.c
?.6 e 10.8"C

29
0.29
0.403
o.02
33.0
1

5?
1

0.1
0.02
85 @ 25.0'C
8.8 e 9.5.C
?.5 0 10.0.c

Date taken
TIne
Sample *

l2-12-A8
16: 15
88-9189

01-1 1-89
08:50
89-0390

Analysls - Results in ngll unless otherwlse stated.

t

Total Alkallnlty 0 CaCOo
Total KJeldahl Nitrogen
Nltrate,/Nltrlte
Total Phosphorus
llardness O CaCOo
Total Suspended Soltds
total Dlssolved Soltds
Oll and Grease
Lead
Ztnc
Conductlvtty (unho sl ct,fteld)
Dlssolved Oxygen (ffefd)
pH (freld)

26
0.35
0.86

<0. 02
32.2
1

160
<1
0.1
0. 03
63 e 25.O-C
12.d C 0.0.c
6.8 C 0.2-C

26
0.29
o.72

<0.02
15
5
5?

<1
0.1
0.02
56 € 25.0-C
12.9 e 1.50C
7.2 Q 2.5-C



I
I
t
I

TABLE A,29. ROUTE 29 STUDY - CHARTOTTESVITLE
QUARTERLY WATER QUALITY ANALYTICAL RESULTS FROM THE RIVANNA

SUBDIVISION, ALBEMARTE COUNTY, VIRGINIA. APRIL, 1988

BYPASS

RIVER AT THE KBY I{EST
- JANUARY, 1989

Date taken
Time
Sanple *

04-19-88
O8: 15
88-231 1

o?-20-88
1?:15
88-4612

Analysis - Results ln ngll unless otherwise stated.

t
I
t
t
I
I
I
t

Total Alkalinity O CaCO.
Total Kjeldahl Nitrogen
Nl trate/Nl trl te
Total Phosphorus
Hardness O CaCO.
Total Suspended Solids
Total Dissolved Solids
Oil and Grease
Lead
Zlnc
Conductlvlty (unhos/cm, field)
Dlssolved Oxygen (ffefd)
pH (field)
Turbidlty (ntu)
Amnonla

26
<0.09
0. 15
o.01
19
3
g7

1

a.t2
<0.01
40 @ 25.0-C
8.0 @ 12.1-C
5.9 @ 12.l-C
6

<0.05

14
I .28
0.31
o. 13
30
294
66
1

0.18
0.08
4S0
?.8 e
?.3 0
180
0.16

25.0.C
28.0-C
28.3.C

Date taken
Tlne
Sanple I

10-20-88
13:25
88-?608

01-11-89
08:30
89-0395

I
I
I
I
I
I

Analysls - Results ln ngll unless

Total Alkaltntty 0 CaCOo
Total KJeldahl Nltrogen
Nltrate/Nltrlte
Total Phosphorus
llardness 0 CaCOo
Total Suspended Sollds
Total lllssolved Sollds
Oil and Grease
Lead
Ztnc
Conductivtty (ulho s/ cl ,ftetd)
Dlssolved Oxygen (ffefdl
pH (fleld)

otherwlse stated.

2t
0.38
0.08
0.02
21.8
I
27
2
o. 08
a.o2
5? e 25.0-C
?.8 e 13.0-C
?.8 C 13.20C

18
0.51
o. 18

<0.02
26.8
I
27
I
0.1
0.02
37 0 25.0-C
r2.5 e 1.50C
?.3 0 2.2-C

A-42



t
I
I
t

TABTE A.30. ROUTE 29 STUDY - CHARTOTTESVILLE BYPASS

QUARTERTY T{ATER QUALITY ANALYTICAL RESULTS FROM NAKED CREEK AT

ROUTE 844, AI,BEIIIARIE COUNTY, VIRGINIA. APRIL, 1988 - JANUARY, 1989

Date taken
Tlne
Sanple #

04-18-88
15:30
88-2310

0?-19-88
18: 10
88-4613

Analysis - Results In ng/L unless otherwlse stated.

I
t
t
t
I
T

I
I
I
I

Total Alkallnity 0 CaCO"
Total KJeldahl Nltrogen
Nitrate/Nltrlte
Total Phosphorus
Hardness @ CaCO.
Total Suspended Solids
Total Dissolved Sollds
Oil and Grease
Lead
ZInc
Conductivity (unhos/clt, f ield )

Dlssolved Oxygen (field)
pH (field)
Turbtdlty (ntu)
Annonla

28
o.2l
0.21
0.03
11
3
33

<1
o. 09
o. 18
50 0 25.0'c
11.8 o 13.9'C
6.8 013.9'C
8

<0.05

40
1 .20
0.89
o. 11
28
55
81

<1
<0. 04
0.03
02 0 25.0-c
:t

0 26.7'C7.4
48
0.25

Date taken
Tine
Sanple I

10-19-88
18:00
88-?609

01-10-89
13:35
89-03?0

Analysls - Results ln ngll unless otherwlse stated.

Total Alkaltnity 0 CaCOo

Total KJeldahl Nltrogen
Nltrate/Nitrlte
Total Phosphorus
Hardness 0 CaCO.
Total Suspended Sollds
Total Dlssolved Sollds
Oll and Grease
Lead
Zlnc
Conductlvlty (urhos/cl, fteld)
Dlssolved Oxygen (ftefd)
pH (fteld)

2t
0.40
0.07
0.0?
19.6
I
28
16
0.04
0.02
50 e 25.0'c
7.8 C 12.0'C
7.2 Q 12.5'C

' Equlpnent llalfunctlon

14
0.63
0.3?
0.03
16.3
5
45
2

<0.1
0.02
36 0 25.0'C
13.O C 4.0'C
7.4 Q 5.O'C

t
I
I
t

A-43



I
t
I
I
l

TABLE A.31, ROUTE 29 STUDY - CHARTOTTESVILLE BYPASS

QUARTERLY I{ATER QUALITY ANALyTICAT RESULTS FRo}r JTJMPING BRANCH BELOT{

ROUTE 676, ALBEMARLE COUNTY, VIRGINIA. APRIL, 1988 - JANUARY, 1989

Date taken
Tlme
Sanple #

04-20-88
O9:00
88-2309

0?-19-88
14:30
88-4616

Analysls - Results tn ng/L unless

Total Alkallnity @ CaCO"
Total KJeldahl Nitrogen
Nitrate/Nitri te
Total Phosphorus
Hardness O CaCO-
Total Suspended Sollds
Total Dissolved Solids
Oil and Grease
tead
Zinc
Conductivlty (umhos/cn, f ield)
Dlssolved Oxygen (ffefd)
pH (field)
Turbldtty (ntu)
Annonla

otherwise stated.

23
0. 16
1.24
0.03
15
3
13

<1
0. 09

<0.01
133 @ 25.0'C
12.3 e 7.0"C
6.? e ?.0-c
10

<0.05

16
0.84
t.t2

<0.01
22
39
97

<1
0.06
0.03
54e
8.3 e
8.1 e
80
0.09

25.0-C
26.0'C
32 .8.C

Date taken
Tlne
Sanple *

r0-19-88
16:40
88-7610

01-10-89
13:00
89-03?2

I
I
1

I
I
I
I
I
I
I
t
I
I
t

Analysis - Results ln ng/L unless otherwlse stated.

Total Alkallntty 0 CaCO,
Total KJeldahl Nltrogen
Nltrate/Nltrlte
Total Phosphorus
Hardness e CaCOo
Total Suspended Sollds
Total Dlseolved Sollds
Otl and Grease
Lead
Zlnc
Conductlvlty (urhos/cr, fleld)
Illssolved Oxygen (fteld)
plt (fleld)

77
0.49
0.94
o. 05
19.4
3
33

<1
0. 08
0.02
s5 e 25.0.c
10.0 g 12.0.c
8.0 01d.20c

t2
o.?6
1.35
0.04
18. ?
I
ttg
2

<0.1
0.ot
t0 e 25.0'c
12.8 C 4.O'C
?.5 e 4.90C

A-44



TABLE A.32. ROUTE 29 STUDY - CHARLOTTESVILLE BYPASS
QUARTERTY T{ATER QUALITY ANALYTICAL RESUTTS PROM FLAI\INIGAN BRANCH AT
ROUTE 20, ALBEMARTE COUNTY, VIRGINIA. APRIL, 1988 - JANUARY, 1989

Date taken
Tlme
Sanple *

04-19-88
09:35
88-23r 3

0?-20-88
15: rl5
88-4610

I
I
I
I
l
I
t
I
!
I
I
I
I

Analysis - Results tn ng/L unless

Total AlkaltnttV Q CaCOo
Total Kjeldahl Nltrogen
Nl trate/Nitrlte
Total Phosphorus
Hardness e CaCOo
Total Suspended Solids
total Dissolved Solids
Oil and Grease
Lead
ZInc
Conductlvlty (umhos/cm, field)
Dissolved Oxygen (fiefd)
pH (fteld)
Turbldity (ntu)
Ammonla

otherwise stated.

97
<0.09
0. 11

<0.01
26
7
47
4
0.13
0.02
55 e 25.0"C
t0.9 g 9.80c
6.4 0 9.8-C
4

<0.05

do
o.22
0.46
0.01
35
4
116
2

<0.04
0.02
?5 ? 25.0-C
?.8 0 21.O-C
?.9 0 27.5-C
6

<0.05

Date taken
Tlne
Sanple *

l0-20-88
12:30
88-?606

01-10-89
16:40
89-0394

Analysls - Results ln ngll unless otherwlse stated.

t
I
t
I
I
I

Total Alkallnlty e CaCOc
total KJeldahl Nltrogen
Nltrate/Nltrlte
Total Phosphorus
llardness t CaCO.
Total Suspended Sollds
Total Dlssolved Sollds
Oll and Grease
Lead
Ztnc
Gonductlvtty (urhog/cr, fleld)
Illgrolved Oxygen (ffeld)
pH (fteld)

{0
<0.09
<0.02
o.a2
40.8
I
53
6

<0.0{
o.02
?8 C 26.0.C
9.5 t 9.50C
8.1 C 10.2.C

26
0.36
0.05

<0.02
31.8
3
{0

<1
0.1
0.o2
ag 0 25.0-c
12.0 0 4.8-c
?.3 C S.{.C



I
I
I
t

TABLE A.33. ROUTE 29 STUDY - CHARLOTTESVILLE BYPASS
QUARTERLY WATSR QUALITY ANALYTICAL RESULTS FROM FOSTER BRANCH AT

ROUTE 20, ALBEIT{ARLE COUNTY, VIRGINIA. APRIL, 1988 - JANUARY, 1989

Date taken
Tlme
Sanple *

04-19-88
09:20
88-2312

0?-20-88
16:30
88-461 1

I
I
t
t
t

Analysls - Results tn ng/L unless

Total AlkalinltV @ CaCO"
Total KJeldahl Nitrogen
Nltrate/Nitrlte
Total Phosphorus
Hardness @ CaCO.
Total Suspended Sollds
Total Dlssolved Solids
Oil and Grease
Lead
Zlnc
Conductlvtty (umhos/cm, f teld)
Dissolved Oxygen (fteld)
pH (fteld)
Turbldlty (ntu)
Amnonla

otherwise stated.

33
<0.09
0.06

<0.01
33
7
40

<1
0.11
o. 01
70 @ 25.0-C
11.2 e 9.8-C
6.5 @ 9.9-C
2

<0. 05

40
o.22
0.57
0.02
33
4
87
1

0. 08
0.02
84 e 25.0-C
?.? Q 25.0.C
?.6 0 24.8-C
8
o. 1?

I
I

Date taken
Tine
Sample *

10-20-88
12245
88-?60?

01-10-89
16:50
89-0393

Analysls - Results tn ng/L unless otherwlse stated.

I
I
I
I
I
I
I

Total Alkaltnity 0 CaCO"
Total KJeldahl Nltrogen
Nltrate/Nltrlte
Total Phosphorus
Hardness e CaCOs
Total Suspended Sollds
Total Dlssolved Sollds
Oll and Grease
Lead
?.lne
Conductlvlty (unhos/cn, f leld)
Dlssolved Oxygen (ffefd)
pH (fleld)

43
0.73
1 .80
o.03
44.8
I
54

<1
<o.o{
o. 11
85 0 25.0-C
9.9 e 9.50C
8.O e 10.2-c

30
0.37
0.14

<0.02
31.2
I
30
2

<0.1
0.ol
69 e 25.O-C
t2.4 Q 5.O-C
7.5 C 5.20C



I
I
I
I

TABLE A.34. ROUTE 29 STUDY - CHARTOTTESVILLE BYPASS

QUARTERLY WATER QUALITY ANATYTICAL RESULTS FROM FLANNIGAN BRANCH AT
ROUTE 600, ALBEI'IARLE COUNTY, VIRGINIA. APRIL, 1988 - JULY, 1988

Date taken

| 3lili'" r
04-19-88
1O:00
88-2314

0?-20-88
l5: 25
88-4609

I Analysls - Results ln mglL unless otherwise stated.

rt Total AlkallnitV @ CaCO. 28 33
Total KJeldahl Nitrogen <0.09 0.53

I Nitrate/Nitrlte 0.06 0.66
I Total Phosphorus 0.18 0.01

Hardness @ CaCO. 25 g7

t Total Suspended Sollds 16 82

I Total Dlssolved Solids 35 119
Oil and Grease <1 <1

I Lead O.72 0.06
I Zlnc 0.06 0.03t Conductlvlty (urnhos,/cm,field) 1Og e 25.0'C 66 O 25.0'C

Dlssolved Oxygen (f ield) 9.8 g 9.3'C 7.2 @ 27.A'C
I pH (fteld) o.? e 9.3'c 8.0 O 27.o'c
I Turbidity (ntu) 4 18

Arnmonia <0.05 <0. 05

I
I
I
I
I
I
I
I
I

A-47



TABLE A.35. ROUTE 29 STUDY - CHARLOTTESVILLE BYPASS
QUARTERLY WATER, QUATITY ANALYTICAL RESULTS FROIII THE NORTH FORK HARDI{ARE RIVER

AT ROUTE ?08, ATBEUARIE COUNTY, VIRGINIA. APRII, 1988 - JULY, 1988

Date taken
Tine
Sample *

04-19-88
11 :55
88-2316

0?-21-88
19:50
88-4617

I
I
I
I
I
I
I
t
t
I
I
I
I
I
I

Analysis - Results ln ng/L unless

Total Alkallnlty @ CaCOo
Total KJeldahl Nitrogen
Nitrate/Ni trlte
Total Phosphorus
Hardness Q CaCO.
Total Suspended Solids
Total Dlssolved Sollds
Oll and Grease
Lead
Zlnc
Conductlvity (umhos/cn, f teld)
Dlssolved Oxygen (ftefd)
pH (fleld)
Turbidity (ntu)
Annonla

otherwise stated.

2t
0.58
0.36

<0.01
t2
20
t?
5
o. 15
0.0r
131 0 25.0.C
r0.4 @ 9.3-C
6.4 g 9.3-C
6

<0.05

38
0.80
0.49

<0.01
19
47
?9

<t
o.10
0.06
43 E 25.0-C
8.0 0 2t.oac
8.0 0 26.7-C
72
0.09

I
I
I

A-48



I
t
I

TABLE A.36. ROUTE 29 STUDY - CHARTOTTESVILLE BYPASS
QUARTERLY !{ATER QUATITY ANALYTICAT RESULTS FROIT| HoUCHINS BRANCH AT

ROUTE ?29, ALBE}TARLE COUNTY, VIRGINIA. APRII, 1988 . JU[Y, 1988

I
I

Date taken
Time
Sample *

04-19-88
13:15
88-2319

0?-20-88
18:25
88-4614

I
I
I
I
I
I
I
I
I
I
I
t
t

Analysls - Results ln mgll

Total Alkallnlty O CaCO,
Total KJeldahl Nitrogen
Ni trate,/Ni trl te
Total Phosphorus
Hardness @ CaCO.
Total Suspended Solids
?otal Dlssolved Sollds
Oil and Grease
Lead
Zlnc
Conductivlty (umhos/cm, ftetd)
Dlssolved Oxygen (fiefd)
pH (fteld)
Turbldlty (ntu)
Amnonia

unless otherwlse stated.

24
<0.09
0.09
o. 04
24
10
77
6
0. 12

<0.01
77 g 26.O-C
10.6 0 9.9"C
6.2 I 9.9'C
4

<0. 05

28
o.27
0.06

<0.01
27
7
67
2
0.09
0.03
53 @ 25.0'C
6.9 @ 25.5'C
7.7 @ 25.7"C
10

<0.05

A-49



TABLE A.37. ROUTE 29 STUDY - CHARLOTTESVILLE BYPASS

QUARTERLY I{ATER QUALITY ANALYTICAL RESULTS FROM MASSEY CREEK AT
ROUTE 795, ALBEMARTE COUNTY, VIRGINIA. APRIL, 1988 - JUIY, 1988

Date taken
Tlme
Sanple *

04-19-88
13: O0
88-2318

o7-20-88
18:45
88-4615

t
I
I
I
I
t
I
I
t
I
I
I
I
I
I
I
I
I
I

Analysls - Results ln ng/L unless

Total Alkalintty O CaCo"
Total Kjeldahl Nltrogen
Nl trate/Nl trite
Total Phosphorus
Hardness @ CaCO.
Total Suspended Solids
Total Dissolved Solids
Oil and Grease
Lead
Zinc
Conductivlty (unhos/cn, fteld)
Dissolved Oxygen (field)
pH (fietd)
Turbldity (ntu)
Arnonla

otherwise stated.

44
<0.09
0.35
0.02
28
160
77
5
0. 09

<0 .01
70 @ 25.0"C
10.8 e 8.9-C
6.5 0 8.90C
26

<0.05

27
0.99
0.33
0 .09
30
19?
97

<1
0.07
0.06
58 0 25.0'C
8.3 0 23.5'C
8.0 0 24.O"C
160
0.05

A-50



I
I
I
I
I

TABLE A.38. ROUTE 29 STUDY . CHARLOTTESVILLE BYPASS

QUARTERLY WATER QUATITY ANALYTICAL RESULTS FROI{ IVY CREEK AT
ROUTE 63?, ALBEI'TARLE COUNTY, VIRGINIA. APRIL, 1988 - JULY, 1988

Date taken
Tlne
Sample *

04-19-88
11:20
88-2315

07-20-88
2O:30
88-4618

I
I
I
I
I
I
I
I
I
I
I
I
I
I

Analysis - Results ln ng/L

Total Alkalinlty I CaCO.
Total KJeldahl Nltrogen
Nltrate/Nitrite
Total Phosphorus
Hardness @ CaCO"
Total Suspended Solids
Total Dlssolved Solids
Oll and Grease
Lead
Zlnc
Conductivlty (umhos,/cm, f teld)
Dlssolved Oxygen (ftefd)
pH (fteld)
Turbldlty (ntu)
Annonla

unless otherwise stated.

25
<0.09
o.44

<0. o1
l4
27
20

<1
o.l2
0.04
59 o 25.0-C
10.0 0 9.6.c
6.8 @ 9.6.C
I

<0.05

66
1 .03
0.50
0.06
16
52
79
I
0.0?
0.05
56 e 25.0.C
7 .7 @ 24.6-C
8.0 e 25.0'c
80
o. 11

A-51
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I
I
I
I

TABLE A.39.
QUARTERTY WATER

ROUTE 677, ALBEMARLE

ROUTE 29 STUDY - CHARTOTTESVILLE BYPASS

QUALITY ANALYTICAL RESULTS FROM IVY CREEK AT
COUNTY, VIRGINIA. OCTOBER, 1988 - JANUARY, 1989

Date taken
Tine
Sample $

10-19-88
13: 35
88-?61r

o1-10-89
11:OS
89-0386

I
I
I
I
I
I
I
I
I
I
I
I
I

Analysis - Results tn ng/L unless

Total Alkallnlty @ CaCO"
lotal KJeldahl Nltrogen
Ni trate/Nl trl te
Total Phosphorus
Hardness @ CaCO.
Total Suspended Solids
Total Dissolved Sollds
Oll and Grease
Lead
Zlnc
Conductivlty (unhos/cn, field)
Dissolved Oxygen (field)
pH (fteld)

otherwise stated.

18
0.23
0.40
0.03
21 .6
1

39
<1
0.05
0.02
61 0 25.0.C
10.2 013.0-C
8.0 013.3.C

16
t.t2
0.59
0. 13
25.8
2l
43

<1
<0. 1

0.06
5? @ 25.0'C
r3.o o 4.0'c
7.7 Q 5.10C

A-52



TABTE A.40. ROUTE 29 STUDY - CHARLOTTESVILTE BYPASS
QUARTERTY WATER QUALITY ANALYTICAL RESUTTS FROM BUCK MOUNTAIN CREEK OFF

ROUTE 66?, ALBEMARLE COUNTY, VIRGINIA. OCTOBER, 1988 . JANUARY, 1989

Date taken
Tlme
Sample f

1 0- I 9-88
15:20
88-7612

01-10-89
12 :05
89-0385

I
I
I
I
I
t
I
I
I
I
I
T

I
I
I
I
I
I
I

Analysls - Results ln ng/L unless

Total Alkaltntty @ CaCO"
?otal KJeldahl Nltrogen
Nltrate/Nltrlte
Total Phosphorus
Hardness @ CaCO.
Total Suspended Solids
Total Dlssolved Solids
Oll and Grease
Lead
Zine
Conductlvity (unhos/cn, f teld)
Dlssolved Oxygen (fleld)
pH (freld)

otherwise stated.

19
0.30
0 ,05
0.05
15.8
1

30
1

0.07
0.04
42 0 25.0-C
8.9 @ 14.5.C
7.4 @ 15.0.C

l6
0.50
o. 09
0.02
19.2
1

52
I

<0.1
0.01
32 0 25.0-C
13.8 0 3.2.C
?.6 o 4.OoC

A-53



I
I
I
I
t

TABLE A.41. ROUTE 29 STUDY - CHARLOTTESVILLE BYPASS

QUARTERTY WATER QUALITY ANALYTICAL RESUTTS FROM THE NORTH FORK RIVANNA RIVER
AT ROUTE 604, ALBE}IARLE COUNTY, VIRGINIA. OCTOBER, 1988 - JANUARY, 1989

Date taken
Tlne
Sanple #

10-20-88
10:20
88-?615

o1-10-89
l4 :55
89-0379

I
I
I
I
t
I
I
I
I
I
I
I
I
I

Analysis - Results ln nglL unless

Total Alkaltnity 0 CaCO.
Total Kjeldahl Nltrogen
Nitrate/Nltrl te
Total Phosphorus
Hardness 0 CaCO.
Total Suspended Solids
Total Dissolved Solids
Oll and Grease
Lead
Zlnc
Gonductlvlty (unhos/cn, field )
Dlssolved Oxygen (fteld)
pH (fleld)

otherwlse stated.

20
33
0.06
0. os
20.2
2
37

<1
<0. 04

0. 04
46 0 25.0-C
7.4 Q 10.0'C
?.9 e 10.5'C

16
0.33
0. 15

<0.02
2t.6
2
63

<l
<0. 1

0.03
36 @ 25.0.C
13.2 0 4.0"C
7.2 g 5.1'C

A-54



I
I
I
I

TABLE 4,42. ROUTE 29 STUDY -
QUARTERTY WATER QUATITV ANALYTICAL

ROUTE 606, ALBE}IARLE COUNTY, VIRGINIA.

CHARTOTTESVITLE BYPASS
RESULTS FROM JACOBS RUN AT

OCTOBER, 1988 - JANUARY, 1989

I
Date taken
Tine
Sample *

10-20-88
10:55
88-?614

01-10-89
15:20
89-03?8

I
I
I
I
I
I
I
I

Analysis - Results ln mgll unless

Total AlkallnitV 0 CaCO.
Total KJeldahl Nitrogen
Nltrate/NItrtte
Total Phosphorus
Hardness @ CaCO.
Total Suspended SoIids
Total Dissolved Solids
Oil and Grease
Lead
Zinc
Conductlvlty ( unhos./cm, f ield)
Dlssolved Oxygen (fiefd)
pH (freld)

otherwlse stated.

l7
0.41
0.05
0.02
\2.4
I
27

<1
o. 10
0.02
39 0 25.0.C
?.8 0 10.0.c
7.5 0 10.5'c

t7
0. ?5
o.09
o. 04
19.2
77
37
3

<0.1
o,o2
31 e 25.0-C
13.0 0 3.8.C
7.2 A 5.?-C

I
I
I
I
I
I

A-55
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I
I

TABLE A.43. ROUTE 29 STUDY - CHARLOTTESVITLE BYPASS

QUARTERLY WATER QUALITY ANALYTICAL RESULTS FRO}! FISHING CREEK AT
ROUTE 660, ALBEMARTE COUNTY, VIRGINIA. OCTOBER, 1988 - JANUARY, 1989

I
Date taken

I 3lili'" '
10-19-88
17:30
88-?613

01-10-89
13: 15
89-03?l

I 
Analysls - Results ln se/L unless otherwlse stated.

t Total Arkalintty g caco, 19
Total KJeldahl Nitrogen

I Nltrate/Nltrlte
I Total Phosphorus

Hardness @ CaCO.

I Total Suspended Solids
I Total DJssolved Solids

Oil and Grease

4,27
0.09
0.06
19.0
4
45
1

16
o.77
0. l6
0.04
1s.5
4
120
I

I Lead 0.0? <0.1
I Zinc 0.02 0.01I Conductlvlty (umhos/cn,field) 55 O ZE.O.C 21 @ ZS.O.C

Dissolved Oxygen (field)

t 
pH (fleld)

I
I

8.5 e 14.0.C 13.O e 6.0-C
8.0 0 14.4.c 7,2 Q 6.1-C

I
I
I
I
I
I
I

A-56



I
I
I
I

TABLE A.44. ROUTE 29 STUDY - CHARLOTTESVITLE BYPASS
WA?ER QUALITY ANATYTICAL RESULTS FROM THREE STATIONS SAIi{PLED

ONLY ONCE DURING THE STUDY, ALBEMARTE COUNTY, VIRGINIA.

I
Sample Identlflcation

Date taken
Time
Sample #

Meadow
Creek e 631
0r-22-88
A7 z4O
88-0431

Trib. to Plney
Creek O 601
03-30-88
11, :30
88-1844

Sorell Branch
020
04-19-88
12:30
88-2317I

I
I
t
I
I
I

Analysls - Results 1n ngll unless otherwise stated.

Total Alkallnity @ CaCO,
Total Kjeldahl Nitrogen
Nltrate/Nitrlte
Total Phosphorus
Hardness @ CaCO.
Total Suspended Solids
Total Dissolved Solids
Oll and Grease
Lead
Zlnc
Conductlvlty (umhos/cn, f ield)
DJssolved Oxygen (fleld)
pH (fteld)
Turbldity (ntu)
Annonla

41
0.49
1 .14
0.03
50
13
147

<1
<0.04
0.07
220 I 25.0"C
11.6 0 4.6.C
7.0 @ 4.6-C
13
0. 14

t7
o. 15
0.25

<0.01
15
34
47
1

0. 14
0.07
46 @ 25.0-C
9.4 @ 72,7-C
6.0 e t2.7-C
12

<o.05

3?
<0.09
0.18
0.01
26
t7
3
6
0.05
0.01
110 0
9.? 0
6.4 0
11

<0.05

25. OoC
10.6.C
10.6-c

I
I
I
I
I
I
I

A-5?



I
I
I
I
T

I
I
I
I
I
I
I
I
I
I
I
I
I
I

APPENDIX B

I{ATER QUATITY RESULTS FROITI THE

SOUTH FORK RIVANNA RIVER RESERVOIR



II
II

I
I
I

TABLE 8.1. ROUTE 29 STUDY - CHARLOTTBSVIILE BYPASS
UONTHLY T{ATER QUALITY ANALYTICAL RESULTS FROM THE SOUTH FORK RIVANNA RIVER RESERVOIR

ALBEMARIE COUNTY, VIRGINIA. UARCH, 1988 - JANUARY, 1989
STATION 1, SURFACE

I
I

Date taken
Tlme
Sanrple t

03-31-88
O9:51
88-1864

04-19-88
l5:40
88-2322

05-27-88
09:50
88-3230

06-24-88
08:55
88-4042

Analysis - Results ln rnglt unless otherwlse stated.

I
I
I
I
t
I
I
I
I
I
I
I
I

Total Alkallntty @ CaCO.
Total KJeldahl Nitrogen
Ni trate/Nltrl te
Total Phosphorus
Handness @ CaCO.
Total Suspended Sollds
Total Dissolved Solids
0iI and Grease
Lead
Zlnc
Ortho Phosphate
Annonla
Iron
l,langanese
TOC

True Color (c.u.)
Conductlvity (unhos/cn, f ield)
Dlssolved 0xygen (fiefd)
pH (fteld)
Turbidity (ntu)

53
0.54
o.3s
0.13
19
80
ls3
1

0. 11
0.05
0.08

<0.05
2.84
0. 01
3
45
59 @ 25.0-C
9.9 0 12,2.C
6.5 e t2.2-C
48

25.0-C
13.2.C
13.2-C 7.2 Q 20.5-C

8

o 25.0-c
o 26.0-C
o 26.5-C

19
0.21
0. 18
0.02
20
3
20
2
0. 15
0.05

<0.01
<0.05
0.64
0.08

<1
15
66e
9.2 e
6.5 e
8

16
o.27
o.20
o. 03
16
6
4l

<1
0.08
o.0s

<0. ol
<0.05
0.80
o.02

<1
20

30
0.46
0.04
0.01
15
8
57

<1
o. 04
0.02

<o.01
<0.05
0.32
o. 06

<1
35

50 e as.o.c 88
10.3 e 19.8.C 7,7

7.4
6



I
I
I
t
I
I

TABLE 8.1. ROUTE 29 STUDY - CHARLOTTESVILLE EYPASS
MONTHLY WATER QUALITY ANATYTICAL RESULTS FRO}I THE SOUTH FORK RIVANNA RIVER RESERVOIR

AIBEIIIARIE COUNTY, VIRGINIA. TiIARCH, 1988 - JANUARY, 1989
STATION 1, SURFACE

( cont i nued )

Date taken
Tine
Sanple *

o7-20-88
09:30
88-d640

08-25-88
14 :45
88-55?6

09-23-88
08: O0

88-6880

10-24-88
12:00
88-7682

Analysls - Results ln ng/L unless otherwlse stated.

I
t
I
I
I
I
I
I
I
I
I
I

Total Alkallnity @ CaCO. 31
Total KJeldahl Nitrogen 0.46
Nltrate/Nitrite 0.03
Total Phosphorus 0.01
Hardness O CaCO" 27
Total Suspended Solids 6
Total Dlssolved Solids 63
Otl and Grease 1

Lead <0.04
Ztnc 0.04
Ortho Phosphate <0.01
Anmonia 0.09
Iron 0. ?6
Manganese 0.10
TOC I
True Color (c.u.) ZO
Conductlvity (unhos/cm,fteld) SA O 25.0.C
Dlssolved Oxygen (fleld) 6.8 O Z?,6-C
pH (fteldl 2.4 O 29.6-C
Turbidlty (ntu) 8

22
0.66
0.70
0.03
26.0
7
50

<1
0.06
0.02
o. 02
0. 18
0.95
0.29
2
35
43 @ 25.0-C
10.6 g 29.0-C
7 .7 g 25. O"C
I

20
0.88

<0.02
o.02
2L.2
5
39
3
o. 16
0.0?
0.01
0. 18
0.27
o. 19
3
30
52 @ 25.0.C
5.{ 0 23.0.C
7.6 0 21.3-C
6

16
o. 88
a.24
o.a2
18.0
2
13
t

<0.04
0.03
0.01
o. 12
0.56
0. 16
2
30
48 0 25.0-C
7 .7 @ 14.5.C
8.0 0 14.9-C
6

B-2



I
I
I
I

TABLE 8.1. ROUTE 29 STUDY - CHARTOTTESVILLE BYPASS
MONTHLY WATER QUALITY ANALYTICAL RESULTS FROM THg SOUTH FORK RIVANNA RIVER RESERVOIR

ALBEMARLE COUNTY, VIRG]NIA. I{ARCH, 1988 - JANUARY, 1989
STATION 1, SURFACE

( continued )

I
I

Date taken
Tlme
Sample i

I 1 -17-88
O8:50
88-8390

r2-19-88
ll:40
88-9388

o1 - 1 1-89
O9:55
89-0345

Analysis - Results tn ng/L unless otherwlse stated.

I
I
I
I
t
I
I

Total Alkallntty @ CaCO. t7
Total KJeldahl Nltrogen 1.63
Nitrate/Nitrlte 0.04
Total Phosphorus 0.02
llardness € CaCO. 1?.6
Total Suspended Solids 13
Total Dlssolved Solids 110
Oll and Grease 3
tead <0.1
?.Lnc O. 04
Ortho Phosphate 0.01
Annonla 0.90
Iron O.4g
llanganese 0. l0
TOC 2
True Color (c.u. ) 15
Conductlvlty (unhos/cn,field) 65 O 25.0.C
Dissolved Oxygen (ftefd) 6.S O tt.O-C
pH (fteld) s.0 O ll.o-c
Turbidity (ntu) 6

17
0.48
o. 14

<0.02
16.8
5
80
1

0.1
0.05

<0 .01
<0. 02

0 .48
0.0?
4
15
42 0 25.0.C
9.2 0 4.OoC
8.0 @ 5.0-c
1

18
0.36
0. 18
o. 03
20.2
6
20
1

<0. 1

o.o2
o.o2

<0. 02
0.50
0.08
1

15
43 @ 25.0"C
11.0 0 3.50C
7.4 Q 3.40C
6

I
I
I
I
t
I



I
I
I
I
I

MONTHLY WATER

TABLB 8.2. ROUTE 29 STUDY . CHARLOTTESVILLB BYPASS

QUALITY ANALYTICAL RESULTS FROI,T THE SOUTH FORK RIVANNA RIVER RESERVOIR
ALBEMARTE couNrY' t:ffilli'r,tltlrrintt - JANUARY' 1s8e

Date taken
Tlme
Sanple *

03-31-88
09:40
88-1863

04-19-88
15:38
88-2321

05-2?-88
09:35
88-3229

06-24-88
09:25
88-4044I

I
I
I
I
I
I
I
I
I
I
t
I
I

Analysls - Results ln ngll unless otherwlse stated.

Total Alkallnity g CaCO.
Total KJeldahl Nitrogen
NJ trate/Ni trl te
Total Phosphorus
Hardness O CaCO.
Total Suspended Sollds
Total Dlssolved Solids
Oll and Grease
Lead
Zlnc
Ortho Phosphate
Amnonla
Iron
llanganese
TOC
True Color (c.u. )
Conductlvity (unhos/cm, fleld)
Dlssolved Oxygen (ffefd)
pH (fleld)
Turbldtty (ntu)

46
0.43
0.34
0 .04
18
70
153
7
0.15
0.04
0.04

<0. 05
2.43
0.01
2
35
62 e 25.0'C
10.0 012.6-C
6.3 012.6.C
40

20
0.25
0.18
0 .02
15
7
37
2
o. 14
0.01
0. 01

<0.05
0.63
0.08

<1
20
?4 e 25.0-C
8.? O 13.0-C
6.2 013.0-C
8

18
0.37
o.20
0.03
16
10
60
3
0. 12
0.04

<0.01
<0.05
0.86
0.03

<1
20
53 0 25.0'C
9.8 Q 18.8'C
6.9 e 19.7"C
10

16
0.50
o .09
0 .02
19

<1
30
2
0.04
0.02

<0. 01
<0.05
0.33
0. 10

<1
g5

60 0 25.0"c
5.6 I 23.O"C
8.0 e 24.0.c
8

B-l



t
t
I
t
I

TABLE 8.2. ROUTE 29 STUDY - CHARLOTTESVILLE BYPASS
I'IONTHLY I{ATER QUATITY ANALYTICAL RESULTS FROM THE SOUTH PORK RIVANNA RIVER RESERVOIR

ALBEMARLE COUNTY, VIRGINIA. UARCH, 1988 - JANUARY, 1989
STATION 1, 20 FEET

( contlnued)

Date taken
Time
Sanple #

o7-20-88
09:54
88-4642

o8-25-88
15:10
88-5578

09-23-88
08:30
88-6881

10-24-88
1222O
88-?684I

I
I
I
I
I
I
I
I
I
I
t
I
I

Analysis - Results ln mgll unlesS otherwise stated.

Total Alkallnity 0 CaCO,
Total KJeldahl Nitrogen
Nl trate/Ni trl te
Total Phosphorus
Hardness Q CaCO"
Total Suspended Solids
Total Dlssolved Sollds
Otl and Grease
Lead
2Inc
Ortho Phosphate
Annonla
Iron
Iilanganese
TOC
True Color (c.u.)
Conductlvlty (umhos/cn, fteld)
Dlssolved Oxygen (ffeld)
pH (field)
Turbldlty (ntu)

25
0.50
o. 03

<0. 01
27
2
72
3
0. 10
0.03

<0.01
0.26
0.43
0. 13
I
20
56 e 25.0-C
2.2 @ 25.5.C
?.5 0 28.7.C
4

27
0.61
0. 16
0.03
25.0
6
13
3
0.07
0.02
0.01
o. 1?
I .13
0.3?
2
40
58 e 25.0-C
4.9 e 28.5.C
8.0 e 25.0.c
8

19
0.85

<0. 02
0. ol
20.2

<l
50
I
0.15
0.08
0.01
0.20
0.40
o.t7
3
30
64 0 25.0-C
2.6 0 22.5.C
7 .2 @ 22.3.C
8

16
0.64
0.06
0.02
16.0
5
17
10

<0.04
0. 03

<0.01
0.13
0.35
0.1?
2
40
54 0 25.0-C
7 .O I 14 .5-C
8.1 0 16.0-C
I

B-5



I
T

I
I
I

|i{ONTHLY I.IATER
TABLE 8.2. ROUTE 29 STUDY - CHARTOTTESVILLE BYPASS

QUALITY ANALYTICAL RESULTS FROI'I THE SOUTH FORK RIVANNA RIVER
ALBEMARLE COUNTY, VIRGINIA. IIiARCH, 1988 - JANUARY, 1989

STATION 1, 20 FEET
( contlnued)

RESERVOIR

Date taken
Tlne
Sample *

1 1 -1 7-88
09: 15
88-8391

l2-19-88
12:00
88-9389

o1-11-89
10: 25
89-0346

B-6

t
t
I
I
I
I
I
I
I
I
I
t
I
I

Analysls - Results ln ngll unless otherwlse stated.

Total Alkallnity @ CaCO.
Total KJeldahl Nitrogen
Ni trate,/Ni trl te
Total Phosphorus
Hardness O CaCO.
Total Suspended Sollds
Total Dlssolved Sollds
Otl and Grease
Lead
Zlnc
Ortho Phosphate
Anmonia
I ron
lrlanganese
TOC
True Color (c.u.)
Conductivity (unhos,/cm, f ield)
Dlssolved Oxygen (fteld)
pH (fleld)
Turbldity (ntu)

18
I .60
0.08
0. 05
18.4
16
86
I
0.1
0.04
0.03
0.36
1 .05
o. 17
2
25
64 0 25.0'C
5.0 0 10.5'c
7.0 0 11.0-c
12

77
0.54
0. 14
0.04
77.2
3
6?

<1
0.1
0. o5
0.01

<0.0e
0.5?
0.08
2

15
49 e 25.0'C
9.0 e 3.8'C
7,7 Q 5.0'C
I

t7
o.23
0. 19
0. 03
20.5
5
40

<1
0.1
0.02
0. 02

<0.02
0.67
0.0?

<1
1.5

40 g 25.0.c
10.2 0 3.5'C
7.3 e {.0"c
6



I
l
I
I
I
I
I
I

TABTE 8.3. ROUTE 29 STUDY - CHARLOTTESVILLE BYPASS
T}IONTHLY WATER QUALITY ANALYTICAL RBSULTS FROM THE SOUTH FORK RIVANNA RIVER RESERVOIR

ATBEMARLE COUNTY, VIRGINIA. MARCH, 1988 . JANUARY, 1989
STATION 1, 40 FEET

Date taken
Tine
Sanple *

03-31 -88
O9: 1O

88-1862

04-19-88
l5:20
88-2320

o5-2?-88
09: 10
88-3228

06-24-88
09: OS

88-4043

I
t
I
I
I
I
I
I
I
I
I

Analysls - Results tn ng/L unlesd otherwlse stated.

Total Alkallnity @ CaCOo 32
Total KJeldahl Nitrogen 0.15
Nitrate/Nitrlte 0.26
Total Phosphorus 0.04
Hardness @ CaCO, 18
Total Suspended Solids 203
Total Dlssolved Solids 137
Oil and Grease 2
Lead 0.08
Zlnc 0.06
Ortho Phosphate 0.04
Annonia <0,05
Iron 1.74
llanganese 0.02
Toc 1
True Color (c.u.) 20
Conductlvlty (umhos,/cn,fteld) 49 O 25.0-C
Dissolved Oxygen (fleld) 9.2 O 11.0-C
pH (fteld) 0.8 O ll.o-C
Turbtdity (ntu) 50

24
0.19
0.20
0.01
18
t7
57
4
0. 15

<0.01
o. 01

<0.05
o.77
0.09

<1
20
66 @ 25.0-C
7.4 0 12.6.C
6.3 @ 12.6-C
8

30
0.40
0.39
0.03
16
20
5?
2
0.06
0.04

<0.01
0.09
1 .06
o. 15

<1
15
40 g 25.0-c
8.4 01?.5.C
6.6 018.3.C
16

27
0.56
0. 13
0.01
18
3
42

<1

0.0?
o. 03

<0.01
0. 10
0.52
0.20

<1
rlO
62 0 25.0-C
4.5 0 21,5.C
7.8 e 22.5-C
6
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TABLE 8.3. ROUTE 29 STUDY - CHARTOTTESVITLE BYPASS
MONTHI,Y IIATER QUALITY ANALYTICAL RESULTS FROH THE SOUTH FORK RIVANNA RIVER RESERVOIR

ALBEMARI,E COUNTV, VIRGINIA. MARCH, 1988 - JANUARY, 1989
STATION 1, 40 FEET

( conti nued )

Date taken
Tlme
Sanple *

o7-20-88
09:41
88-4 64 1

08-25-88
14 :50
88-557?

09-23-88
08: 1O

88-6888

10-2{-88
12: O5
88-?683

t
t
I
I
I
t
I
I
I
I
t
I
l

Analysls - Results ln ngll unless otherwise stated.

Total Alkallntty 0 CaCOo 30
Total Kjeldahl Nitrogen 0.68
Nitrate,/Nitrlte <0.02
Total Phosphorus <0.01
Hardness O CaCO. 24
Total Suspended Solids 4
Total Dlssolved Sollds 73
Oll and Grease 1

Lead 0.0?
Zinc 0.02
0rtho Phosphate <0.01
Annonla O.44
Iron 1.00
Manganese 1.26
TOC 2
True Color (c.u. ) 50
Conductlvity (unhos/cm,field) 59 @ 25.O.C
Dlssolved Oxygen (ftefd) 1.8 0 Z8.S-C
pH (fteldl Z.s 0 28.4.c
Turbidlty (ntu) 14

23
1.11
0.13
0.04
27.O
13
55

<1
0. 11
0.03
0.03
0.60
6.30
1 .18
3
140
77 I 25.O.C
4,2 Q 27 .O-C
7.9 Q 25.0.C
29

20
1 .09

<0. 02
0. 02
23.6
14
4l

<1
0.16
0.08
0.01
0.30
0. ?1
0.62
4
20
55 0 25.0.C
7.7 g 22.O.C
?. 1 e 2t.7.C
25

16
1 .03
0.0?
0.05
18.2
22
3

<1
<0. 04
o.o2
0.01
0. 15
1.27
0. eo
2
45
55 e 25.0-C
5.7 e 13.0.C
8.1 e 16.6-C
26

t
I
I
I
I
I

B-8
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t
I
I

MONTHLY WATER

TABLE 8.3. ROUTE 29 STUDY - CHARLOTTESVILLE BYPASS

QUATITY ANALYTICAL RESULTS FRO}I THE SOUTH FORK RIVANNA RIVER
ALBEMARLE COUNTY, VIRGINIA. l,lARCH, 1988 - JANUARY, 1989

STATION 1, 40 FEET
( cont lnued )

RESERVOIR

Date taken
Tlme
Sample *

11-17-88
09:0O
88-8392

l2-19-88
l1 :45
88-9390

01 -1 1 -89
1O: 1O

89-0347

I
I
I
l
I
I
I
I
I

Analysis - Results tn ng/L unless otherwise stated.

Total Alkallnlty @ CaCO. t7
Total Kjeldahl Nltrogen 1.54
Nitrate,/Nltrlte 0. 11
Total Phosphorus 0.0?
Hardness 0 CaCO. 20.8
Total Suspended Solids 17
Total Dlssolved Solids 73
Oil and Grease 2
Lead 0.1
Zlnc 0.05
Ortho Phosphate 0.05
Ammonla 0.32
Iron 1.65
llanganese 0.18
TOC 2
True Color (c.u.) 26
Conductlvtty (umhos/cu,field) 65 e 25.0-C
Dissolved Oxygen (fleld) 4.7 @ 9.5.C
pH (fieldl t.g O 10.5-c
Turbldlty (ntu) 20

TT
0.56
0.14

<0 .02
16.2
7
40
2

<0. 1

0. 05
<0. ot
<0.02
0.52
o.08
I
15
49 0 25.0.C
8.7 e 4.0-C
7 .7 Q 4.1-C
1

19
0. 18
0.20
0.03
20.9
7
40
I
0.1
0.03
0.02

<0.02
o.74
0.07

<1
15
{3 e 25.0.C
10.0 Q 3.50c
7.4 0 4.0-C
6

I
I
I
t
I
I

B-9



I
t
I
l
I
t

M.NrHLy wArER au;ffi: f-f;ri.t^T?rltrr:;"rt; ?lllttriltriTJ-i-t JtTA,t-'^ RrvER REsERvorR
AIBEI|ARLE COUNTY, VIRCINIA. ilARCH, 1988 - JANUARY, 1989

STATION 2, SURFACE

Date taken
Tine
Sample *

03-31-88
11:15
88-1867

04-19-88
16: 15
88-2323

05-2?-88
10:50
88-3233

06-24-88
O9:45
88-4045

I
I
I
I
I
I
I
I
I
t
t
I
I

Analysls - Results ln ngll

Total Alkalinlty 0 CaCO,
Total KJeldahl Nitrogen
Nl trate/Ni tri te
Total Phosphorus
Hardness O CaCO"
Total Suspended Sollds
Total Dissolved Solids
Oll and Grease
Lead
Zlnc
Ortho Phosphate
Annonia
Iron
Manganese
TOC

True Color (c.u. )
Conductivity (umhos/cn, field)
Dlssolved Oxygen (ffeld)
pH (field)
Turbldlty (ntu)

unless otherwise stated.

21
0.87
0.3?
0.03
t7
60
147
1

0. 15
0.04
0.02
0.35
1,42
0.02
1

30
56 0 25.0.C
10.2 e 15.4-C
6.6 e 15.4.C
16

18
o. 11
0.07
0.03
16
10
43
3
0. 12
0. 04
0. o1

<0.05
1 .00
0.05

<1

25
?1 e 25.0'C
8.2 913.8'C
6.8 0 13.8"C
10

26
0.48
0.20
o. 02
16
l2
58

<1
0.08
0.03

<0.01
o.08
7.O2
0.04

<1
20
49 0 25.0.C
6.8 I 20.0-C
7.1 0 20.0.c
17

l5
0.49
o. 04
o. 03
16
3
19

<1
0. 10
0.02

<0.01
<0.05
0.35
0.01

<1
30
57 e 25.0.C
9.2 @ 27 .6-C
8.2 Q 27.5-C
4

B-10



I
I
I
I
I
I

}IONTHLY WATER

TABLE 8.4. ROUTE 29 STUDY - CHARLOTTESVILLE BYPASS

QUALITY ANALYTICAT RESULTS FROM THE SOUTH FORK RIVANNA RIVER
AIBEMARIE couNrY, vllglTll.^ qrr, 1e88 - JANUARY, 1e8e

STATION 2, SURFACE
( contlnued)

RESERVOIR

Date taken
Tlne
Sample *

0?-20-88
11 :30
88-4646

08-25-88
15:42
88-5579

o9-23-88
09:30
88-6882

t0-24-88
13:00
88-?685

I
I
I
I
I
I
I

Analysls - Results ln urgll unlesd otherwise stated.

Total Alkalinity @ CaCO. 25
Total KJeldahl Nitrogen 0.62
Nitrate,/Nltrite 0.03
Total Phosphorus 0.01
llardness O CaCO," 27
Total Suspended Solids 4
Total Dlssolved Solids 103
Oll and Grease <1
Lead 0.0?
Zlnc O.O3
Ortho Phosphate <O.Ol
Annonla <0.05
Iron 0.37
Manganese 0.06
Toc 1

True Color (c.u.) 30
Conductlvlty (unhos,/cn,fleld) 49 O 25.0'C
Dlssolved Oxygen (ffefd) ?.6 e 29.0-C
pH (fteldl 1.6 0 33.2-c
Turbldlty (ntu) 8

t?
0.62

<0.02
0.05
27.0
I
47

<1
0 .05
0.03
0.02
0.08
o.77
0.06
2
35
49 o 25.0'C
13.8 0 30.0'C
7,8 g 25.0'C
6

l7
0.81

<0.02
o.02
23.6
6
47
I
0. 15
o. 10
o. 01

<o.05
o.22
0.03
3
26
52 0 25.0.C
8.3 @ 23.0'C
7.3 e 22.6'C
10

15
0.59
0.06
o.02
t9.2
8
t7
I

<0. 04
0.02
0.01
0.08
0.38
0.06
2
35
54 e 25.0.C
9.0 g 14.0.c
7.9 I 1{.6.C
I

I
t
I
I
I
I

B-11



}iONTHLY WATER

TABLE 8.4. ROUTE 29 STUDY . CHARLOTTESVILLE BYPASS

QUALITY ANALYTICAL RESULTS FROM THE SOUTH FORK RIVANNA RIVER
ATBEMARLE COUNTY, VIRGINIA. IITARCH, 1988 - JANUARY, 1989

STATION 2, SURFACB
(contlnued)

RESERVOIR

Date taken
Tine
Sanp]e *

I 1-1 7-88
09 :45
88-8392

01-1r-89
11 :30
89-0348

I
I
t
I
I
I
I
I
I
t
I
I
3

I
I
I
I
t
T

Analysis - Results tn ngll unless otherwlse stated.

Total Alkalinity I CaCO. .19

Total KJeldahl Nltrogen 1.50
Nltrate/Nitrlte O.O?
Total Phosphorus 0.03
Hardness @ CaCO. 19.4
Total Suspended Solids 11
Total Dlssolved Sollds 93
Oil and Grease 1

Lead <0.1
Zlnc O.O?
Ortho Phosphate 0.02
Ammonla O.22
Iron 0.49
Itfanganese 0.06
TOC 2
True Color (c.u.) 15
Conductlvlty (unhos/cn,fietd) 65 0 25.0.C
Dlssolved Oxygen (ffeld) 9.0 O 12.0-C
pH (fleld) 6.8 0 11.5-c
Turbldlty (ntu) 6

18
<0.09
0.16

<0.02
20.9
10
51

<1
0.1
0.04
0.02

<0.02
0.49
0. 05
1

20
43 0 25.0"C
12.4 I 3.0-C
7.2 Q z.OoC
4

B-12



I
I
I
I
I

TABLE 8.5. ROUTE 29 STUDY - CHARTOTTESVILLE BYPASS
MONTHLY WATER QUALITY ANALYTICAL RESULTS FROI'I THE SOUTH FORK RIVANNA RIVER RESERVOIR

ALBEMARLE COUNTY, VIRGINIA. }IARCH, 1988 - JANUARV, 1989
STATION 2, 1 ,5 FEET

Date taken
Tlne
Sanple I

03-31-88
11 :05
88-1866

04-19-88
16:35
88-2325

o5-2?-88
10:39
88-3232

o6-24-88
10:30
88-404?

t
I
I
I
I
I
I
I
I
I
t
I
I
I

Analysls - Results tn ng/L unless otherwlse stated.

Total Alkallnlty @ CaCO" 19
Total Kjeldahl Nitrogen 0.19
Nitrate/Nltrlte 0.30
Total Phosphorus 0.04
Hardness O CaCO" 17
Total Suspended Solids 67
Total Dlssolved Solids 147
Oil and Grease I
Lead 0.13
Zlnc 0.0?
Ortho Phosphate 0.01
Amnonla <0.0s
Iron 1.07
Manganese O.Ol
TOC 3
True Color (c.u. ) 20
Conductivlty (urnhos/cn,fleld) 5? O 25.0-C
Dissolved Oxygen (field) 9.6 g 15.1-C
pH (fleld) 0.5 @ 15.1-C
Turbidity (ntu) 12

2l
0. 29
0. o?
0.03
2t
{3
10?
2
0. 11
0. 03
0.01

<0. 05
1.10
0.05

<1
25
?4 0 25.0'C
?.5 013.5'C
6.3 0 13.5'C
10

26
0.31
o. 19
0.04
16
13
50

<1
0.0?
0.04
0.01
0.03
I .54
0.05

<1
23
49 Q 25.0.C
6.8 0 !7.2.C
7.1 0 18.l.C
77

15
0.61
0.03
0.03
16
4
41

<1
o. lo
0.02
0 .02

<0. 05
0.38
0.02
I
40
56 0 25.0"C
10.8 e 26.5.C
8.8 0 26.6-C
6

B-13



I
I
I
I
I

TABTE 8.5. ROUTE 29 STUDY - CHARTOTTESVILLE BYPASS
I'IONTHLY T{ATER QUATITY ANALYTICAL RESULTS FROM THE SOUTH FORK RIVANNA RIVER RESERVOIR

ATBEMARLB COUNTY, VIRGINIA. MARCH, 1988 . JANUARY, 1989
STATION 2, ?.5 trEET

( conttnued )

Date taken
Tlne
Sanple *

o?-20-88
11 :50
88-4648

08-25-88
16: O5

88-5581

09-23-88
10: OO

88-6883

10-24-88
13 :00
88-?68?

I
I
I
I
I
I
I
I
I
I
I
I
I
I

Analysis - Results tn ng/L unless otherwlse stated.

Total Alkallnlty 0 CaCO. 20
Total KJeldahl Nitrogen 0.72
Nitrate/Nitrite 0.04
Total Phosphorus <0.01
Hardness 0 CaCOo 28
Total Suspended Solids 7
Total Dlssolved Solids 88
OJt and Grease 2
tead <0.04
Ztnc 0.02
Ortho Phosphate <0.01
Annonia O.1O
Iron 0.45
l,langanese 0.09
TOC 2
True Color (c.u. ) 30
Conductivlty (unhos,/cn, f ield) 52 0 25 . 0'C
Dlssolved Oxygen (fteld) 6.5 0 28.5"C
pH (fteldl t.6 0 32.5'c
Turbtdity (ntu) 12

19
0.66
0.19
0.03
23 .0
8
54

<1
<0. 04
0.05
0. 01

<0. 05
0.55
0.07
2
35
50 0 25.0'c
r0.4 0 28.0'c
8.0 e 25.0'C
8

l6
0.91

<0. 02
0.02
2t.4
7
48
1

0.16
0.06
0.01

<0.05
0.29
0. 04
4
25
52 e 25.0-C
8.2 @ 23.0'C
?.1 0 23.3-C
8

16
0.81
0.06
0 .04
18 .4
5
7
1

<0.04
0.03

<o.01
0.06
0.26
0.05
2
35
54 0 25.0-C
8.6 e 1{.0'C
?.6 0 15.0.c
8

B-14
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I
I
I
T

I

UONTHLY T{ATER

TABLE 8.5. ROUTE 29 STUDY _ CHARLOTTESVILLE BYPASS

QUALITY ANATYTICAL RESULTS FROil THE SOUTH FORK RIVANNA RIVER RESERVOIR
ALBEMARLE COUNTY, VIRGINIA. }IARCH, 1988 . JANUARY, 1989

STATION 2, 7.5 FEET
( contlnued)

Date taken
Time
Sanple *

1 l-1 ?-88
l0: 10
88-8394

01-1 1 -88
11:45
88-0349

I
I
t
I
t
I
I
t
I
t
I
I
I

Analysls - Results tn ng,/L unless otherwise stated.

Total Alkalinlty @ CaCO" 18
Total KJeldahl Nitrogen 7.42
Nitrate,/Nltrite 0.0?
Total Phosphorus O.03
Hardness O CaCO. 19.0
Total Suspended Solids 6
Total Dissolved Solids 80
Oll and Grease 3
Lead O.l
Ztnc 0.04
Ortho Phosphate 0.02
Anmonla 0.23
Iron 0.49
Hanganese 0.05
TOC 2
True Color (c.u. ) 15
Conductlvlty (unhos/cn,field) 64 O 25.0'C
Dlssolved Oxygen (fleld) 8.9 0 11.0'C
pH (field) 0.? O 11.5'C
Turbldlty (ntu) 6

18
0.26
o.t4
0.02
19. ?
2
62

<1
o.l
0.03
o.02

<0.02
0.52
o. 04

<1
15
50 0 25.0"c
12.0 0 3.0'c
7.2 Q 3.80C
4

B-15



I
I
I
I

TABLE 8.6. ROUTE 29 S?UDY - CHARLO?TESVILIE BYPASS
I{ONTHLY WATER QUALITY ANALYTICAT RESULTS FROM THE SOUTH FORK RIVANNA RIVER RESERVOIR

ALBE}IARIE COUNTY, VIRGINIA. MARCH, 1988 - JANUARY, 1989
STATION 2, 15 FEET

I Date taken
Time
Sanple $

03-31*88
10:50
88-1865

04-19-88
16: 20
88-2324

05-27-88
10:25
88-3231

06-24-88
10: 15
88-4046

t
I
t
I
I
I
I
I
I
t
I
I
I
t

Analysls - Results tn ngll unless otherwlse stated.

Total Alkalinlty @ CaCO.
Total KJeldahl Nltrogen
Nl trate/Nl trl te
Total Phosphorus
Hardness Q CaCO.
Total Suspended Solids
Total Dissolved Sollds
Oil and Grease
Lead
Ztnc
Ortho Phosphate
Annonla
Iron
llanganese
TOC
True Color (c.u. )
Conductlvlty (unhos/cn, field)
Dlssolved Oxygen (flefd)
pH (fleld)
Turbldlty (ntu)

38
0.37
0.35
0.09
17
70
140
2
0. 10
0.04
0.04

<0.05
1.?3
0.01
2
35
56 e 25.0-C
9.{ e 13.1-C
6.2 0 13.l.C
22

19
0.34

<0.02
0. 03
16
40
90
I
0. 1r
0.04
0.03

<0.05
t.72
0.09

<1

25
?2 0 25.0"C
7.7 Q 13.0"C
6.2 0 13.0-C
t2

3l
0.3?
0. r9
o. 03
18
t7
50
I
o. 04
0.04
0. 03
0.02
7.47
0.06

<l
20
52 I 25.0-C
1,4 @ 16.0-C
?.1 e !7.2-C
16

25. O"C
24.5-C
25.l-C

30
0.87
0.04
0.03
18
11
13

<1
0.10
0.02
0.01

<0.05
0. {9
0. 06

<1
35
560
7.3 e
8.2 0
10
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I
I
t

TABLE 8.6. ROUTE 29 STUDY . CHARLOTTESVILLE BVPASS
MONTHLY WATER QUATITY ANATYTICAL RESULTS FRO}I THE SOU?H FORK RIVANNA RIVER RESERVOIR

ALBEMARTE COUNTY, VIRGINIA. TIIARCH, 1988 - JANUARY, 1989
STATION 2, 15 FEET

( contlnued )

I Date taken
Tlne
Sanple *

o?-20-88
11:35
88-4647

o8-25-88
15:50
88-5580

09-23-88
09:40
88-6884

10-24-88
12t45
88-?686

I Analysls - Results ln ng,/L unless otherwise stated.

I
I
I
t
I
I

Total AlkalinltV (! CaCO.
Total KJeldahl Nitrogen
Ni trate/Nl tri te
total Phosphorus
Hardness O CaCO"
Total Suspended Solids
Total Dissolved Solids
Oil and Grease
Lead
Ztnc
Ortho Phosphate
Annonla
Iron
Manganese
T0c
True Color (c.u. )
Conductlvtty (unhos/cn, fteld)
Dlssolved Oxygen (ffeld)
pH (fietd)
Turbidity (ntu)

28
o. ?5
0.05

<0.01
24
7
85
1

0.06
0.05

<0.01
0.18
0.38
0.09
1-
30
54 I 25.0.C
1,0 0 26.5-C
7 .7 Q 31.1-C
t2

77
0.67
0. 16
0.04
23 .0
6
61

<1
0.05
o.o2
0.01

<0.05
o,?2
0. 11
2
40
50 CI 25.0'C
8.0 O 28.0'C
8.0 0 25.0'c
8

18
0.83

<0.02
o.o2
20.0
5
58

<1
0.14
0.07
0.01
0. o?
0.53
o.08
3
20
54 e 25.0.C
5.9 0 22.5'C
7 ,2 @ 22,6'C
t2

t7
0.48
0.12
0.04
19.2
10
3
1

<0.04
0,01

<0.01
0.06
0.59
0.08
2
35
54 0 25.0-C
7.8 e 12.0.C
?.? 0 r4.6-c
11

I
I
I
I
I
I
I

B-1?



TABLE 8.6. ROUTE 29 STUDY - CHARLOTTESVILLE BYPASS
MONTHLY WATER QUALITY ANALYTICAL RESULTS FROM THE SOUTH FORK RIVANNA RIVER RESERVOIR

ATBEMARLE COUNTY, VIRGINIA. MARCH, 1988 - JANUARY, 1989
STATION 2, I5 FEET

( contlnued)

Date taken
Tine
Sanple $

11-1?-88
09:58
88-8395

01-1 1-89
11:35
89-0350

I
I
I
I
I
I
I
I
I
I
I
I
I
t
I
I
I
I
I

Analysls - Results tn ngll unless otherwlse stated.

Total Alkalinlty @ CaCO. 20
Total KJeldahl Nitrogen 0.17
Nltrate/Nitrlte 0.Og
Total Phosphorus 0.04
Hardness 0 CaCO, 23,4
Total Suspended Solids 10
Total Dissolved Solids 8?
Oll and Grease 2
Lead 0.1
Zlnc 0.01
Ortho Phosphate 0.02
Anmonla 0.05
Iron 0.84
Manganese 0.06
TOC Z

True Color (c.u.) 20
Conductlvlty (unhos/cn,fleld) 66 I 25.O'C
Dlssolved Oxygen (ffefd) 8.7 e 9.5'C
pH (fleld) e.6 0 10.1'C
Turbidlty (ntu) 8

t7
0.39
0. 13
0. 04
27.3
1

63
<1
0.1
0.05
0. 02

<0.02
0.55
0.06

<1
20
43 Q 25.0'C
t2.2 0 3.0'C
? .2 Q 3.60C
3
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I

TABLE 8.7. ROUTE 29 STUDY - CHARLOTTESVITLE BYPASS
MONTHLY I{ATER QUALITY ANALYTICAL RESULTS FROM THE SOUTH FORK RIVANNA RIVER RESERVOIR

ATBEMARLE COUNTY, ":ffiil$ ,,T$fiX;.1988 
- JANUARY, 1989

t
I

Date taken
Tlnre
Sample $

03-31-88
l2:15
88-1870

04-1 9-88
16:55
88-2326

05-2?-88
l1 :06
88-3234

o6-24-88
1O:30
88-4048

Analysls - Results tn ne/L unless otherwlse stated.

t
I
I
I
I
I
I
I
I
I
I
I
I

Total Alkallnlty @ CaCO.
Total KJeldahl Nitrogen
Ni trate,/Nl tri te
Total Phosphorus
Hardness @ CaCO.
Total Suspended Sollds
Total Dissolved Solids
Oil and Grease
Lead
Zlnc
Ortho Phosphate
Anmonla
Iron
llanganese
TOC
True Color (c.u. )
Conductivity

( unhos./cn, f leld )
Dlssolved Oxygen (fteld)
pH (fleld)
Turbldlty (ntu)

32
0. 28
0.35
0. o?
15
73
160
I
o.t2
0.08
o.04

<0.05
1 .58
o. 01
2
35

57 e 25.0.C
10.2 @ 15.5-c
6.8 e 15.5.C
22

t7
0. 14
o.12
0.01
18
23
90
2
0.11
0.15

<0.01
<0.05
0.66
0.0{

<1
20

92 e 25.0'C
10.1 e 13.4-C
6.5 013.4-C
8

26
0.29
0 .31
0 .01
18
t7
60

<1
0.05
0.06

<0.01
<0.05
0.93
0.05

<1
25

55 e 25.0'C
1 .2 Q 22.O'C
6.7 e 29.2'C
t2

20
0.60
o. 04
o. 02
16
6
52
2

<o. 04
0.03

<0. 01
<0.05
0.3?
0.01

<1
35

56 0 25.0.C
9.? 0 27.8-C
8.rl e 27,9"C
I
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I
I
I
I

TABTE B.?. ROUTE 29 STUDY - CHARLOTTESVILLE BYPASS
I'IONT}ILY I{ATER QUALITY ANALYTICAL RESUTTS FROM THE SOUTH FORK RIVANNA RIVER RESERVOIR

ALBEMARLE COUNTY, VIRGINIA. MARCH, 1988 - JANUARY, 1989
STATION 3, SURFACE

( contlnued )

I
t

Date taken
Tlne
Sample *

o7-20-88
10:40
88-4643

o8-25-B8
16:35
88-5582

09-23-88
O8:50
88-6885

10-24-88
14 :00
88-7688

I
I
I
I
I
I
I
T

I
I
I
I
I

Analysis - Results ln ng,/t unless otherwlse stated.

Total Alkalinlty 0 CaCO. 30
Total KJeldahl Nitrogen 0.50
Nitrate/Nitrite <0.02
Total Phosphorus 0.01
Hardness @ CaCO. 20
Total Suspended Solids 1

Total Dlssolved Solids 103
Oil and Grease 3
Lead 0.07
Zlnc 0.02
Ortho Phosphate <0.01
Amnonla <0.05
Iron 0.16
Itlanganese 0.05
TOC 2
True Color (c.u.) 20
Conductlvity (unhos/cn,field) 52 O 25.0'C
Dissolved Oxygen (ffeld) 8.2 @ 28.5'C
pH (fietdl 1.6 O 30.0'C
Turbldtty (ntu) I

20
0.64
0.22
0. 03
25. O

6
t7
1

<0.04
0.03
0.01

<0.05
0.33
0. 08
2
30
54 e 25.0"C
15.2 0 29.0"C
?.9 0 25.0.C
8

18
0.55

<0.02
0.02
23.4
4
55
2
0.1?
0.22
0. 01
0.08
0. 18
0.04
3
15
55 0 25.0'C
8.8 e 22.5'C
?.3 e 22.6'C
23

16
0.75
0.06
o. 03
16.6
5
77

<1
<0.04
0.02

<0.01
0.13
o.44
o. 10
2
40
59 0 25.0.C
7.7 0 15.0-C
7.4 e 16.0-C
7
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I
I
I
t
I

TABLE B.?. ROUTE 29 STUDY - CHARTOTTESVILLE BYPASS
UONTHLY WATER QUALITY ANALYTICAL RESULTS FROM THE SOUTH FORK RIVANNA RIVER RESERVOIR

ALBEUARLE COUNTY, VIRGINIA. MARCH, 1988 - JANUARY, 1989
STATION 3, SURFACE

( continued)

Date taken
Time
Sanple *

11-1?-88
1O:35
88-8396

12-19-88
12:30
88-9391

o1-1 1-89
11 :00
89-0351

I
I
I
I
I
I
I
I
I
I
I
I
I

Analysls - Results ln mgll

Total Alkallnlty Q CaCO.
Total KJeldahl Nitrogen
Ni trate/Ni trl te
Total Phosphorus
Hardness 0 CaCO.
Total Suspended Solids
Total DJssolved Solids
Oil and Grease
Lead
Zinc
0rtho Phosphate
Annonia
Iron
Irlanganese
T0c
True Color (c.u. )
Conductlvity (unhos/cn, field)
Dlssolved Oxygen (fteld)
pH (fleld)
Turbidlty (ntu)

unless otherwlse stated.

77
1.41
o. o7
0. 06
21 .0
10
73
4
0.1
0.05
a.o2
0.25
0.40
0.08
2
15
64 @ 25.0.C
7 .7 @ 12.0.C
6.5 012.0-C
6

18
0.28
0. 14
0.03
20.2
1
80

<1
<0. 1

o.04
<0.01
<0.02
0.48
0.04
I
15
43 e 25.0'C
10.0 g 3.0.c
?.6 0 3.6-C

<1.0

18
0.25
0. 16
0.02
21.9
3
40
1

0.1
0.02
0.02

<0.02
0.58
0.04
1

15
43 0 25.0.C
12.2 Q 3.0'C
7.3 e 3.3"C
4
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I
I
I

TABLE 8.8. ROUTE 29 STUDY - CHARLOTTESVILLE BYPASS
I'IONTHLY I'IATER QUALITY ANALYTICAL RESUITS FROM THE SOUTH FORK RIVANNA RIVER RESERVOIR

ALBEUARLE COUNTY, VIRGINIA. MARCH, 1988 - JANUARY, 1989
STATION 3, 14.5 FEET

I
I
I

Date taken
Tine
Sanple *

03-31-88
12: 1O

88-1869

04-19-88
17: l0
88-2327

05-27-88
11 :29
88-3236

06-24-88
11:15
88-4050

Analysls - Results 7n ng/L unless- otherwise stated.

I
I
I
I
I
I
I
I
I
I
I
I
t

Total Alkallnlty @ CaCO.
Total Kjeldahl Nltrogen
Nltrate/Nltri te
Total Phosphorus
Hardness @ CaCO.
Total Suspended Solids
Total Dlssolved Solids
0ll and Grease
Lead
Zinc
Ortho Phosphate
Annonia
Iron
Iilanganese
TOC

True Color (e.u..)
Conductivity (unhos/cm. f teld)
Dissolved Oxygen (ffeld)
pH (frerd)
Turbldtty (ntu)

70
0.43
0.51
0. 14
18
80
147
1

0. 13
o. o?
0.09
0.05
3.26
0.03
2
10
62 e 25.0.C
9.0 e 16.6.C
6.8 O 16.6.C
58

19
0.18
0. 16
0.01
15
20
110
I
0. 14
0.04
0.01

<0.05
0.60
0. 08

<1
20
62 0 25.0"C
9.7 012.5.C
6.2 0 12.50C
I

36
0.33
0.36
0.06
16
3
47

<1
0.06
0.08
0. 04
0.09
1.94
0.13

<l
30
55 e 25.0'C
5.8 018.0.C
6.9 0 20.5'C
33

19
0.92
0.0?
0.03
17
18
31
4

<0.04
0. 03

<0.01
<0. 05
0.45
o. 02

<1
45
59 0 25.0-C
9.9 e 24.8-C
8.2 e 25.1-C
t2
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I
I
I
I

TABLE 8.8. ROUTE 29 STUDY - CHARLOTTESVILLE BYPASS
MONTHLY T{ATER QUATITY ANALYTICAL RESULTS FROM THE SOUTH FORK RIVANNA RIVER RESERVOIR

ALBEMARTE COUNTY, VIRGINIA. litARCH, 1988 - JANUARy, 1989
STATION 3, 14.5 FEET

( contlnued )

I
I

Date taken
Tlne
Sample *

0?-20-88
11 :00
88-4645

08-25-88
16:55
88-5584

09-23-88
09:15
88-6886

t0-24-88
14:15
88-?690

I
I
I
I
I
I
t
I
I
I
I
I
I

Analysls - Results tn ng/L unless otherwise stated.

Total Alkaltnity @ CaCO. 31
Total KJeldahl Nltrogen 0.90
Nitrate/Nltrlte 0.07
Total Phosphorus 0.01
Hardness @ CaCO. 24
Total Suspended Sollds 11
Total Dlssolved Sollds 100
Oil and Grease <1
Lead <0.04
ZInc 0.03
Ortho Phosphate <0.01
Annonla 0.11
Iron 0.42
llanganese 0. 10
Toc 2
True Color (c.u.) 40
Conductlvlty (unhos/cm,fleld) 51 O 25.0'C
Dlssolved Oxygen (ffeld) 3.? g 30.0'C
pH (fleldl t.7 @ 32.2-C
Turbtdlty (ntu) l0

29
0.64
0.71
0.03
26.0
6
37

<1
<0. 04
0.03
0.01

<0.05
0.64
0. 15
2
30
53 0 25.0'C
9.0 0 27.A'C
?.9 0 25.0-C
I

18
0.86

<0 .02
0.01
2t.4
7
61
2
o.23
o. 12

<0.01
<0.05
0.26
0.04
3
20
50 0 25.0.c
8.4 0 22.5"C
7 .t Q 22.8'C
l4

16
o. ?1
0.06
0.03
ts.8
11
59
1

<0. 04
0. 01

<0 .01
0. 13
0.66
0. 11
3
30
54 0 25.0-C
6.5 e 13.5-C
7.5 g 15.0.C
I
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UONTHLV WATER

TABTE 8.8. ROUTE 29 STUDY - CHARLOTTESVILLE BYPASS

QUALITY ANALYTICAT RESULTS FROM THE SOUTH trORK RIVANNA RIVER RESERVOIR
ALBEI*IARLE COUNTY, VIRGINIA. llARCH, 1988 - JANUARY, 1989

STATION 3, 14.5 FEET
(continued)

I
I

Date taken
Tine
Sanple *

1 1-1 7-88
10:55
88-8397

12-19-88
12:50
88-9392

01-1 1 -89
11:10
89-0352

Analysls - Results tn mg,/L unless otherwlse stated.

I
I
I
I
I
I
I
I
I
I
t
I
I

Total Alkalinlty @ CaCO"
Total KJeldahl Nitrogen
Nltrate,/Nitrlte
Total Phosphorus
Hardness @ CaCOo
Total Suspended Sollds
Total Dlssolved Solids
Oil and Grease
Lead
Zinc
Ortho Phosphate
Annonla
Iron
Manganese
TOC
True Color (c.u. )
Conductivlty (usrhos/cn, f leld)
Dlssolved Oxygen (fteld)
pH (fteld)
Turbidlty (ntu)

t7
t.47
0.07
0.08
19.2
16
?0
1

0.1
0.03
0.03
0.30
o.14
0.07
1

15
5? O 25.0-C
6.8 010.5-C
7 .2 @ 11. ?-C
8

18
0.30
o. 15
0.04
19.2
2
17

<1
0.1
0.03

<0. ol
<0.02
0.45
0.03

<1
15
45 0 25.0'C
9.6 e 3.0'C
?.5 0 4.0'c

<1 .0

18
0. 14
o. 17
0.03
20.9
3
63
3
o.t
0. 06
0.02

<0.02
0.54
0.05

<l
2A
43 0 25.0'C
10.8 g 3.0'c
7.2 lD 3.9"C
5
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TABLB 8.9. ROUTE 29 STUDY - CHARLOTTESVILLE BYPASS
MONTHLY WATER QUALITY ANATYTICAL RESUTTS FROM THE SOUTH FORK RIVANNA RIVER RESERVOIR

ALBEMARLE COUNTY, VIRGINIA. MARCH, 1988 - JANUARY, 1989
STATION 3, 29 FEET

Date taken
Tine
Sample #

03-31-88
11:55
88-1868

04-19-88
1?:00
88-2328

05-2?-88
11:15
88-3235

06-24-88
10:55
88-4049

I Analysis - Results 1n ngll unless otherwise stated.

Total Alkalinity O CaCO. 45
Total KJeldahl Nltrogen O.44
Nitrate,/Nitrite 0.39
Total Phosphorus 0.04
llardness @ CaCO. 19
Total Suspended Sollds 90
Total Dlssolved Sollds 133
Otl and Grease I
Lead O.2O
Zlnc 0.06
Ortho Phosphate 0.04
Annonla O.O8
Iron 2.76
Manganese 0.06
TOC 2
?rue Color (c.u.) 60
Conductlvlty (unhos/cn,fteld) 63 @ 25.0'C
Dlssolved Oxygen (fiefd) 6.8 I 14.9-C
pH (fleld) 0.? e 14.9.C
Turbldlty (ntu) 36

I
I
I
I
I
t

32
0.35
0.37
0.05
20
50
83
2
0. t4
0.04
0.03

<0. 05
2.89
o.22

<1
20
85 e 25.0'C
6.3 @ 12.4'C
6.0 0 12.4'C
22

46
o.44
0.48
o. 08
t7
31
5o
I
0.05
0.03
0.05
0.08
3. 15
0.19

<1
35
58 @ 25.0.C
5.2 01?.0.C
6.4 0 18.9.C
43

30
0.98
0. oB
o. 01
22
16
56

<t
0.04
o.03

<0.01
o.22
1.32
0.61

<1
45
70 0 25.0-c
1.6 e 21.80C
?.6 0 29,4-C
20

I
t
I
t
I
I
I
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TABLE 8.9. ROUTE 29 STUDY - CHARTOTTESVILTE BYPASS
}IONTHLY WATER QUALITY ANATYTICAL RESULTS FROM THE SOUTH FORK RIVANNA RIVER RESERVOIR

ALBEUARTE COUNTY, VIRGINIA. }TARCH, 1988 - JANUARY, 1989
STATION 3, 29 FEET

( continued)

I Date taken
Time
Sanple *

o?-20-88
10:45
88-4644

08-25-88
16:40
88-5583

09-23-88
08:55
88-688?

10-24-88
14 :00
88-?689

I
I
I
I
I
I
I
t
I

Analysls - Results ln mglL unless otherwlse stated.

Total Alkallnlty O CaCO.
Total Kjeldahl Nltrogen
Ni trate/Ni trl te
Total Phosphorus
Hardness @ CaCO.
Total Suspended Sollds
Total Dissolved Solids
Oil and Grease
Lead
Zinc
Ortho Phosphate
Anmonla
Iron
Manganese
TOC
True Color (c.u. )
Conductlvlty (unhos/cn, fleld)
Dlssolved Oxygen (ffefd)
pH (freld)
Turbidlty (ntu)

31
0.81

<0.02
<0. 01

26
3
97

<1
0. 09
o.04

<0.01
0.41
2.38
0.60
2
45
62 g 25.0-C
1.5 0 24.5-C
?.6 0 29.l-C
t2

19
0.66
0.03
0.09
31 .0
22
65

<1
<0.04

o. 03
0.03

<0. 05
?.6
o.44
2
35
53 0 25.0'C
8.7 e 26.0.C
7 .7 g 25.0'C
2l

19
1 .13

<0.02
0.04
21,4
16
64

<t
0.16
0.11
0.04
o. t9
t.20
0.20
3
30
?4 g 25.0-C
4.0 0 22.O-C
?.1 o 22.4.C
40

16
0 .66
o. 16
0.06
19.8
50
10
1

<0.04
o. 04
0.02
0.10
1 .65
0.13
2
70
54 Q 25.0-C
6.8 @ 12.0.C
?.5 Q 15.l"C
37



I
I
I
I

MONTHLY T{ATER
TABLE 8.9. ROUTE 29 STUDY - CHARLOTTESVILLE BYPASS

QUALITY ANALYTICAL RESULTS FROM THE SOUTH TORK RIVANNA RIVER
ALBEMARTE COUNTY, VIRGINIA. }IARCH, 1988 - JANUARY, 1989

STATION 3, 29 FEET
(contlnued)

RESERVOIR

Date taken
Tine
Sanple *

1 1-1?-88
10:45
88-8398

12-19-88
12:4O
88-9393

o1-1 l-89
10:50
89-0353

I
I
I
I
I
I
I
t
I
I
I
I
I
I
I

Analysls - Results ln ngll unless'otherwlse stated.

Total Alkallnity @ CaCO"
Total KJeldahl Nitrogen
Nitrate/Nitrlte
Total Phosphorus
Hardness Q CaCO,,
Total Suspended Solids
Total Dissolved Solids
Oll and Grease
Lead
Zlne
Ortho Phosphate
Anmonia
Iron
Manganese
TOC
True Color (c.u. )
Conductlvity (unhos/cm, f ield)
Dlssolved Oxygen (fteld)
pH (ftetd)
Turbldity (ntu)

18
1 .34
0.20
0.09
19.6
30
60

<1
0.1
0.02
0.06
0.18
2.38
0. 10
1

20
64 Q 25.0-C
6.5 g 10.5-c
6.? e 11.l-C
20

77
0.43
0.31
0. 10
19.6
22
57
2

<0. 1

0.04
0.01

<0.02
1 .03
0.09

<1

20
42 @ 23.0'C
8.6 @ 3.5'C
7,4 g 4.20C
6

16
0.44
0.42
0.08
20.5
19
6o
1

0.1
0. 04
0.07

<0. 02
1 .09
0. 09

<1
25
43 0 25.0.C
10.? g 3.50c
?.1 e 4.00c
20
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APPENDIX C

BATHYUETRIC SURVBY OF THE

SOUTH FORK RIVANNA RIVBR RESERVOIR

ocToBER, 1988
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A BATIfYTIETRIC ST'RVEY OF THE
SOUTTT FORK RIVAITNA RIVER RESERVOIR

ocToBBR, 1988

Prepared
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1.0 INTRODUCTION

The South Fork Rivanna River Reservoir was put into operatlon ln
August, 1966. Concern regarding the quantity and quality of drlnklng water
contained ln the reservolr has led to several studles on sedimentatlon and
water quallty within this reservolr. In 1975, Betz Environnental Engineers,
fnc. was connissioned by the Rivanna lfater and Sewer Authority to perform a
comprehenslve water quality nanagement study of the reservoir and its tributary
area (Betz, 19??). lteasurements of nater quallty, sedimentation and storage
capaclty were used for watershed nanagement recommendatlone ln this study. A
more extensive survey of sedimentation on the South Fork Rivanna River
Reservoir was undertaken ln 1980 (Glaspey, 1981). At this tlne, storage
capacity neasurements on the reservoir indlcated a higher degree of
sedimentation than was found ln the Betz study, reduclng the working life
estinration of the reservoir by 30 years, to the year 2010.

In January, 1988 an extenslve survey of water quatlty ln Albenarle
County was undertaken by Janes R. Reed and Assoclates, Inc. as part of the
environmental analysis for the Route 29 Corrldor study. Irluch of this work
lnvolved the South Fork Rivanna River Reservolr tributary area, as well as the
reservolr itself. To supplement the water quallty data, a bathymetric survey
was undertaken on the reservolr in October, 1988. The purpose of this effort
was to assess current storage capaclty, and changes ln sedlnentatlon rates
slnce the 1980 study. The results of that bathynetrlc survey are reported
below.

2.O }TATERIATS AND }IETHODS

2.1 Data Collectlon:

The field effort of the survey was perforned on 6 and ?, October, 1988
on the South Fork Rivanna River Reservolr. At thls tine, the reservoir water
level was at the splllway elevation of 382 feet nsl. Fteld work was conducted
fron a l4-foot flat bottom "Jon" boat equlpped wtth a 25 horse power gasoline
engine. Transects establlshed ln the Betz (19??) study and modifled in the
Glaspey (1981) study were also used ln this mapplng effort. However, the
original Betz survey naps were not available for thls work, and slight shifts
ln transect locations precluded exact segnent by segnent conparlsons wlth the
Glaspey (1981) study.

A SI-TBX model HB-35? strlp-chart depth lndicator nas used to record
reservolr proflles along each transect. A welghted line was used to calibrate
the chart record at the start of the fteld work, and upon each scale change on
the reter ln the shallorer' portlons of the reservoir. Flagglng or palnted
stakes rere used to nark start and end points of each transect. After notlng
the transect nunber and dlrectlon ln the fleld log and nap, the depth lndlcator
ras turned on as a slow, unlforn speed run nas lade across the regervolr. The
end polnt of the run was then narked on the strlp chart along rtth the transect
nunber and azlluth.
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2.2 Data Analysls:

Each transect was measured to deternine the area represented by the
reservoir profile. The volune of the reservoir was then calculated uslng the
"average end-area method". This method is deslgned for reservoirs of fairly
unlform width, with transects located perpendicular to the channel. The areas
of adJacent transects were averaged and multlplied by the channel dlstance
between thern ln order to deternine the volume of each lnterrnedlate segnent.
Reservolr storage capaclty was calculated by the sunnation of all segnents
(Table 1 ) .

3.0 RESULTS AND DISCUSSION

Glaspey (1981) found the average end-area nethod an accurate
assessnent of reservoir volume, accountlng for 9?* of the design volume of the
reservolr. In that first fourteen years of reservoir operatlon, storage loss
was calculated at 2.4 X 10?cf, or 10,65t of the origlnal volune. This
lndlcated an average annual loss of 0.?68. In the following eight years, an
additional 1.3 X 10"cf of volune has been lost to sedimentatlon, for a total
loss of 76.429r of the orlginal volune.

Estimates of storage loss based on the Glaspey (1931) survey lndicated
a slgnificantly hlgher rate of sedimentation than estimates in the Betz (1976)
study. Results of thls 1988 study confirn the higher rate of storage loss
noted by Glaspey (Table 2). Storage loss over the past eight years has
averaged 1.64 X loacf a year, only sltghtly lower than the 1,?3 X 106cf
observed by Glaspey. The 22 year average annual loss has been 1.?O X 1O'cf
based on the results of thls survey.
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TABLE 1. Storage Volume of South Fork Rivanna Reservoir, October, lggg.

TRANSECTS BOUNDING

7-2
2-3
3-4
4-5
5-6
6-7
7-8
8-9
9-10

t0-11
11-15
15-16
16- 17
t7-18
18-r9
19-20
20-27
2t-22
22-23
23-24
24-25
25-26
26-27
27-28
28-FC (24)
12-FC (33)

1988 V0LUME {cf X tO€I

11 .36
12.52
72.46
12.61
19.23
9.73

10.89
9.20
?.88

14.66
6.60
7 .26
7 .81
?.91
5.86
5.07
?.54
3.58
4 .01
2.29
3.78
2.44
1.?5
I .2S
0.65
I .45

TOTAL 189.83
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TABLE 2. Sumrrary of South Fork Rivanna Reservoir Bathymetric Surveys

YEAR (SURVEY}

1988
(Reed & Assoc. )

1980
(Glaspey)

1976
(Betz )

1966
(original )

votuilE (x 106FTsf Loss (x 106FT3I ANNUAT LOSS (X lO.FT'l

189.83 37.29 1 .70

202.94 24.18 1.?3

216.42 10. ? 1 .07

227 .72
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APPEI{DIX D

HETLI\ND DBTBRI|INATION FORITIS :

DATA TORil

ROUTII|E ONSITE DETERIIINATION TMTEOD
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DATA PORH
Roorrlrg oNgrrg DETERHxNATxoN ttrttroot

Field Investlgator(s) : er
lf9 j ?:!1:1!g_i 31,a!:=!!$rhs'\r,ile B y3
Appl icant/Owner: lI - SlerclrApprrcanE/owner3 )lDbr-irsrctyuo =- Plant cornr"unity t,/Naue: s.ffiNote:IfaEoredetaiIedsitecescrip--ionisneLessaI-f7'ffi
data forn or a field notebook. t Srec- re$erse stde- R rr.,# clelc;led desqyipho,****t**tr*****t***t***********t**tl*t***t***tt*********t**t*t**tt***t*******
Do noraal environmenta] conditions exist, at, th.e plant conrnunlty?
Yes 3! No _ (If no, . explain on back)
HaF the veget,ation, _soils, and/or hydrology been significantly disturbed?

Yes _ No )Z_ (If yes, explain on back)
***** * ** ***t***t***t**** ** **t* **t******** ********i**t****ttt**t*t**l*** *****

VEGETATTON
fndLc.

Dgrnlnant plant soecies ff$E3L
11.1.

2.
3.
4.
t

5.
7.

fndic.
Stat.

FACIJ
FACII
FAC
FACII
FATU

FAL
FACL'

Strat.
Tree
Trct-
Tvee,
Shn'b
9rrrrb
Shttrb
llsb

t
I
I 8. l$nrevo.V.ncytrcn f-AC Vrnn

9. Sr.ilo.x -rolr,ndihlia FAc \ine
10.rerc@effihffioBL,

L2.
13.
14.
15.
15.
17.
18.
19.
20.

t
I

Is the hydrophytic vegetation criterion De
Rationale:

lltrr and/gr FAe-_jStc_
9? Yes v/ Xo _

I
I
I
I
t
t
t

SOIIJg
Series/phase: Subgroup:2Is the soil on t? Yes No _l- Undetenlnedfs the soil a tlistosol? Yes rioJ HlsticQipedEi present? Ies_ Xo y'
Is the soiL: t{ottled? yes?z No GIeyed? Yes No -/Hatrix Color: fS Y. tUr 

-notEIE Col6rs:
other hydrlc soll lntiEEtors:
rs the hydric sol.l criterion nffi
Rationale:

Is'thd wetland ogry ter uet Yes
Rationale:

I" !1,. ground surface lnundated? fi3-]f% 
- 

surf,ace t{ater'Depth: l$$srofqfs the soll saturated? yes r/ No _-Dgnth to f,ree-glqndl-ng water-Ti pitlFtf probe hote:&'t=PLrr\,IJl5lB|'-::q...*lgrraEerrnPrE/soIIPropenoIe:
Li.st other tlefg evlClence of surface lnundatl,on or soll saturatiod.

fs the plant conmun{ly a vetland,? Ves t/ No
lationare for Jurisd{ctional decision: --Nr 

?orqil-e}tls rnesr r..dlond,r erileric

I Thi" data fora can be used for the Hydrlc Soll Assessruent Procedure and the
_ Plant Coununlty Assessuent procedure.t See classlflcatlon according to rrSoil Taxonouy. i
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DATI 8ORH
ROSTI}TE ON8ITE DETERHINATION NETEODI

FieId Investigator s): Date:
Projeet/Site:
ApplicanE/owt

tat,e: \A Countv:
Applicant/Orrner: t. cornnunfty-TTNaner_ Wt,ron 1s necessd,EYe use the back of
Appr:.canE/enner; \rx)T - >\eycrru$ F,lant, community *,/Nanel sNote: rf a Eore detalred sitb de-cription is neies-ro.?, G3E back of

VEGETATION

data fora or a field notebook. t See' rerierse, srde. 6r hnote Oer*feO aes.riotrin. -
*****tt*t*************************t***rrr************-*illir*J-r-iiIi****r,r****
Do norgal environnental conditions exist at the plant cornnunity?
Yes -/ No _ (If no, - explain on back)
Hui the vegetationr -soils, and/or hydrology been significantly disturbed?

Yes _ No -Z_ (If yes, explain on back)
**** * * * * ******tt** i**i******* ** *** ** ***** * **** *****t********l**tll**t** t****

ffi slrsg Dornrnanr plant specres ffirar*=
JSE- Ir* 11. Lcntqe'.. hf"',r$g* FAt- - -\,".
IASS- Tret- 12. Srniloy. drt'nctigulil FAL -Trne
lsl!- Tkee- 11. 

- 

-
!. Cnqrrnss corcltnlono EAc ihrub 11.?6r

:. Rrcr.s. ora.rlihlto.- EAC$ Shrub 1?.
--7. Mchafu-EAct, -Te'b \7.9. Alh*tum Rlt-f,evtno- -LE- !!ob 19.9 - \liclltr, rrnniltrrnncerr trAC llevl l q -

10. Smiloqir[i rqFernssq- Flcu lttrb 20.

Ratlonale: )S0ro?e. cr0 qnecte\ o.rp hnl .FACL\ n,..1 /rr" trAo

eergent-ot-dordn'ant speEles tfra€ are oBIJ, f
Is. the |Vdr3gtryJic yegetation crite_Tlgn rrgq? yes V No -]

8OIIJ8
Series/phase: subgroup:2
fs the soil on Yes lfo \/ Undetermlnedfs the sol.l a Histosol? tes No i st i cQiped6i-presenti :es_ffiIs the soil: Hottled? les .,z., No_ Gleyed? Yes Xo ,./uatrlx color3 ?,s )l tl/a '

other hydrlc soll lndlcators:
uorE coi6rss s\R=At{atrix Color:

fs the hydrie soil crLterion
Q:tlrrn:rl..o: lTlOlrtX Chtcrno, sS E

net? Yes / No
or less tn rnsli{ed ssit\

fs the
fs the

I
t
I
I
t

EYDBOIP€T
ground surface_ Lnundated? yes j! No
sol.l saturated? Y.es ,./ No _- - 

surface Tater'Depth: l-J'rnskort

ggpttr t9 fr9g-standl.ng vaterl pttFoll probe hole: ,.SUrhLs ,Ltst other. fleld'evl.dEnce of suriacl lnuniatl,on or soffffifiFlEi5i.
Is the vetlandt hydlrology criterion
Ratlonale: \tstrol obserrolicrn o$ ss.il

net? Yes
sotrrrtrTicrn

i'I'RISDICTTOlrAI,
r fs the plant conmunlty a setland? yes

J fationale for Jurisdlctional decislon:

I'
2

I
This data forn can be used for the Hydrlc Soll Assessnent Procedure and the
Plant Cournunlty Assessuent procedure. 

rvana*' 'See classlflca€lon accordlng to .rrSoil Taxonomy.;
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DATA TORH

ROT]TI}TE ONsITE DETERHINATIO}I XETEODI

I
T

I

Fie1d Investlgator(s)
Proj ect/Site. R.Fq -
Applicant/Ormer:

i : : i . f : n. : I. I . f i : l i. T : : : : : I ; . rt.*t : i:s :: :9?- hI^ ny-": 99 e$.d ;;ft ;;*t*********t*******t*************i*:r***lll*lfi**-i**iir1**irl*]i*;;;ir-i:'i**ri
Do norznal environmental conditions exist at th.e plant conounity?
!-"" ,{ No _ (If no,.explain on Uaeil
Ha.s the veget,ation, soils, and/or hydrology been significantly disturbed?

Yes xo .Z (ir yes,'exptlin ;;;;;it

Plant Soecies

T
8OIL,8

t
Series/phase: Q\"clke-gg Subgroup:2fs the soil oh
fs the soil a Histosol? yes_ no ,,zlnlstict!Is the soil: t{ottled? yesf, No- Gleyed?Gleyed? Yes NO J.ilatrix color: ,F)t .U,a 

-uotffi a;ia;;a -iU-WlElr
other hydric solf-Jndfqators :I

I
fs the hydric soil crl.terion ra
Rationale:

T: :* ::?fl3"i:#l::,rngg!atg?,,^""" ,./ xo _ surface rfater.Depth:€rugondrs sne ground sutrface Inundated?fs the soll saturated? yes r/ llo
Dgpth to freg-1!qndf!9 r'aterlin pitplf probe hole:List other f,leld'evldence of suriacl lnunlatlon oi-so
Is wetland

tRationale:
eriterion net? Yes

'URISDICTTOXAIJ 
DETE

I fs the plant connunlty a vetland? yes
!l,ationale for Jurisdictional decision:

lt tnt" data fora can be used, for the Hydr1c So11 Assessroent Procedure and the
-- Plant Conrlunlty Assessuent procedure.

- 
2 s." clasef f lca€lon accoralng -d ,G"f f faxonouy. tl
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DATI rORH
ROUTI}TE ON8ITE DETERHXNATIOX XETEODI

Fietd InvestJ.gator(s) :--fhc,r'ns Sliethoff
Proj ect,/Slte:
Applicant,/Own

_Oate:W
Applicant/Owner:

State: \A. County: N\bemrsle_Plant Co'nrnunity t,/Nane! S{cr}tan A?APP44\,q.rb/vw..g5._\LL^>l->\EIg{t$54Cl.ll-l'L,gurqIrILyI^/NaEe;@
Note: ff a Dore detalled sitd descript,ion Ls necessarfz, u=e the back of
data fora or a field notebook. X See- reirerse- srde Ar more.-ctelorJ€d desgripticrr.*****t**rt****i*t***t*t**********l******tt*****tr*********ttr**rrr*ir*i*****
Do noraal environmental conditions exist at th.e plant cornnunLty?
Yes ,,/ No 

- 
(rf no, explain on back)

Has the vegetation, soils, and/or hydrology been significantly disturbed?
Yes _ No {_ (If yes, explain on back)

***rr* * * ********t***t**********t t t*** **tt*****************tlt***t**tr*i* ****t
VEGETATTON

Lomlnant Plant Soecles
1.
2.
3.
4.
5.
5.
7.
.8.
9.

10.
Percent of inant

fndic.
$,tat. Strat. Dgnlnant plant Soecles
EACL Tree- 11. Srnilor ratundr0r\\c-

fndic.
Stat. Strat.
trAC \rne

EAcr,J Tiee- L2.
FIL -I-rec- 13.
FACD Shtub 14.
FAC- Shvt.h 15.
FACD Shrub 16.
FAtu lle-rh 17.
FAOJ llerb 18.
FAnn tlvb 19.

- 
-FlL \tne 20.speffitrffi oBrrr F

Is the hydrophytlc tion criterion Det? Ygs -{_ No -Rationale:

I
t
I
I
I
I
I
I
I

8OIIr8
Series/phase: -ulgroup:2

No v/ UndeterminedXs the soi! oii
fs the soil a Histosol? Yes

--ev2 --: _ arY v vaas9b9-r-aav

No ./ Histic eplpedon present? Yes'_$!Is the soil: t{ottled.? yesT xo- ciey"ae -iis No 4-Matrix color: 
= 
F Y 

,11! 
-uotG col6rs: lb lelJt. -other hydrlc sbtl Lndicators:

Is the hydric soil criterion
Rationale:'

I
I

fs tfe ground surfaee lnundated? Yes s/ No 

- 
Surface Tater'Depth: l$$tnslttcfs the soll saturated? Yes J No

Depth to f,ree-tlqnd{lE vaterllt pftT6tl probe hole:
tlst other fletd evLdence of suriacl lnundatl,on or so

Rationale:
s the'we and hydrologry criterion roet? Yes

\\strsl observolxsn ct s.srl so,t*rnhsn
NO

itltRr8DrcrrotrAr, DETERNTI|}!!IoI| tltD Rlaroxlr,E
Is the plant coununLty a uetland? Ues !_ No _
lationaie for Jurisatitionai-a.cisioni Tl ?nrtim-elers rnrpr uretlonch, c-i+erlo .

8rD80rpox

This data forz can be used for the Hydrlc So11 Assessnent Procedure and the
Plant Coruuunlty Assessment Procedure.
See classlflcaflon accordlng to rrsoj.l Taxonony. i

I'
2
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RourrlrB oNs rr;1?if,H*orrox xzrsoot

Fie1d Investlgator(s) : Date:
Pro j ectlSite: 3t.aq- Clrc.rloFEsuilk
Applicant/Ormers \DsT - S\erdrl

State: County:
Plant Cornrnunity

Note:rfatBoredeta11eaEtte.de'scriptionisneLes-"o'y,ffi
data form or a field notebook. t See. rq1e15e- stdg fuy rnore-debufed ctescltption*****t*trr**t****ttt******t***t***t***************t***t****ttrt*t******i**rr*
Do noraal environnental conditions exist at the plant connunlty?
Yes 3/ No _ (If no, explain on back)
Has the vegffit-ion, -soilsl and/or hydrill-ogy been signif,icantly disturbed?

Yes _ No _{_ (If yes, explain on back)
*** * * * i ** *** t** *********** ***** * t* t * ** *r****t* *t*t*****t*lt*t*t*tt**t*******

VEGETATTON
fndie.
$tat.

FAC
FA(IT
FAC 13.

14.
15.5.

Strat.
Shrub
Shrr'b
Shrr.h

pomlnant plant soecies #ut*-
11.
1?.---

Rationale:

rerg ;€:Ea oBL, r :--
fs. the hydrophytic vegetation criterion ae9? Yes y' Xo _

4 . flnrkroyecr'- \Prvrn

I
I
t
I
I
I
t
t

SerLes/phase:_
fs the soil on

80I&8
_ Subgroup:'

t? Yes No v/ Undeternlnedt.' - - - - xoJ- xr'irc-EF'riea6itp;;;;Itl;". No ../
Yesg No_ Gleyed? Yes _ xo _4

Mott1e Colors3 S\R tl/lt
Is the soil: l{ottled?
Matrix Color:
Other hydrlc
fs the hydric

sqf,I-Jncllcators:
soil crl,terion met? Yes / No

fs tfe ground surface Lnundated! Yes 

- 
No ,Z Surface lfater'Depth: 

-
fs the iotl saturated? Yes g! No _-Depth to f,ree-standlng nater-ft plt761f probe hole: ll'
List, other lleld evldEnce of suriace inunEat!,on or soffEGiEi6i.

Rationale:

EYDBOI{'C

s t,ne ue net? Yes
RatLonale:

i'SRISDICSIOITAI. DEAE
fs the plant conuunlty a uetland? Yes
lationale for Jurlsdlctlonal decislon:

This data forn san be used for the Hydrlc So11 Assesstrent Procedure and the
Plant ConrnunltY, Assessuent procedure.
See classlflcatlbn accordlng to rrSoil Taxonouy. rr

I
t
I D-5



\
I
I
I
I
I
I.-l
r
I

Scrndbcrr olong TtuonnaT.nrer [F€tc{ lDfl 3t)

)1'i€,
tf I
ar-l'

{,\

Sondbor o.rFr** rneel:
beftqnds edhrro.

I
I
I
I
I
I
I
I
I



I
t
I
T

I
t
I
I
I

DATA PORH
ROUTI}IA ONsITE DETERHINATION NETEODI

Field InvestlAator(q) : lhtmar \Herhol-l Da
Project/Site: Rl.b9- Chollo{*estrlle B\pnrs State: \A County:
Applicant/Owner: ND$-I.- \rrerc\lup," Plant Cornmunity l,/Nane:-
Note: If a Eore detalLed ait,b description ls necessary, use
dat,a fort or a field notebook. X S,lt-rerreysE side- hr rto6-deforled descriptisn**tr*f*******tr* !t * * i * * t rr * * * t* t * * ** * tt * * * * t * * t * t * t tr * * * * ** t * * * * rl * * *** ** I ****t**

fndic.
Stat. Strat.

Do noraal environmental conditions exist at th.e plant cornnunity?
Yes v/ No 

- 
(rf no, exPlain on back)

Has the vegetation, soils, and/or hydrology been significantly disturbed?
ies _ No V (If yes, exp).ain on back)

*************ttt**t*i***********t********t***t**tt*t*****l**l*t**l*it******t
VEGETATION

pomlnanr Plant snecies ffitt*-

FAC Shrr.h 15
FACff Shruh 16.
F'ACt) llevb 17
FAc Hevb 18 'FACI,J Helb 19.

10. Lbhic-erc. v.osniec* qAt \inc 20.
Percent of dbtinant species that are OBL,Percent of inant species that are OBL, FACI{, and/or FAc_--.f$_

I rr ttre nyarophyt,ic veletation criterion iret? fes y' No
I nationatE: >-sd ?o oF {necres cue gBt- ,FACI-} ot^d /ov FA[- -

T- Is the soil on tFe hydric soils list? Yes _ No ,,/ Undetermined
. ii ttre soti a triitoi6l: t"r- No-/, tttsttc-5fiped6-present? xes-]]fr{[
I Is the soil: Hottled? Yess/ No_ Gleyed? Yes 

- 
No -4-t uatrix color: lb \R" tp/l 

-l{otE 
colors:

- Other hydrJ.c soil indicators3
I i; ah.-iiaiic-i"ir-ciiterron nI nationa*: fhc{rir. dmsma o0- I or ttss tn rnrttled ssth

Date:

I
I

E:DROTPO
fs the ground surface lnundated? Yes y' No 

- 
Surface tfater'Depth: L)' m

depressunS

ti;t other fteld evldence of suriac-e lnundatlon or so satura

Is the soil saturated? Y,es V! No _
Depth to f,ree-stqndfng vater ln pitzsotl probe hole:

llo

This data foru can be used for the Hydrlc Soll Assesstrent Procedure and the
Plant CornSunlt$' Assessuent Procedure.
Cee classlflca€lon accordlng to 'ttSoil Taxonomy. i

and hydrologry criterion roet? Ies
\r<r..r.f obserrrohctn oP s.tl sottryahsn

a,I iitili"i!-ior-i"tGeiltronii-a".i"r"": -lili psro;;3e.s rneel t.-ttlondr crr'ltrto.

I'
2
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I
I
I
l
I
t
t
I
I
I

Rorrrrlr' oNs r r;Hr5f,rH"or-ox Nsrsoot

Fleld Investlgator(s) :
Project/Site: ,:!:t::, vA, , ,-,9ountv:Applicant/Owner: plant Co,nrnunitf VNaroe:Note:rfaDoredeta11edsi€e..description1sneLes-"o.?,ffi
:::i.::r.:I.:.fl:ll.l:::*:I;f.1"-: *l:r:.:,is.\:.xr:*h,h{.{".:*r1.."1..r...
Do nongal environruental conditions exist at ttr.e pIant, conrounity?
Yes a' No _ (If no, explain on back)
HaF the vegetat,iol _soiIs, and/or hydrology been significantly disturbed?

Yes _ No _4- (ff yes, explain on back)
*************t*t**tt*******************t***t*****t********t***l*t*********tt

VEGETATION
fndic. fndle.Stat. SEfat. Dgrnlnant plant Specles Sleg. e€*1. l$er nrbrt,'n , . . EAC Jr* 11.

2 . ?lojorrss c{c;elenlolis FACIJ Tree L2.
6 _t _ k _3. ?lo*nntrs occicleh+olls FActI Shrt.h 13. _
.l -% 

-

1. @ lAc :lhYub 11.

7. Fr-npahen? ectqnsis [4etJ ,lkrb 11.9. lonlcero. Jyc'?ilt Er. ,\lrne 19.
?. Smilqx r-{{tindr0nlta FAc- \irre- 1?.10. zo.perc@eEiffirrffioBi;-r 

-
rs.thehydrophytlcvsgetationcriterl.onuet?,yesy'xoF
Rationale:

SOILg
Series/phase:
Is the soil on the

Colors:

fs the soil a Histosol? Yes_ fs the soil a Histosol? Yes No J
I ir the soil: Hottled? yes] XoZI ttatrix color: F G\ Flt -uotfrEother hydrl.c soff-Iffi-iE6rs :

. Subgroupsa'Yei -x
HtsticQtpedEtlpresent? ues_$lHlstLc_ eplpedon present? Yes_ Xo V
Gleyed? Yes g! No _

1| fs the hydric soil criterlon
I RationaLe: Stuitd Ssrls

tret? Yes s7! No _

l*:l: ground surface Lnundated?
soll saturated? yes ,/ Ho

- Dgpth to freg-glqndlng warerliE pirT6lt probe hole:
I "f:_:.^1"^: 

t*t*.i.e^vfldence of surlac-e tnundarl,on or s

EYDROIPO!
Yes s7! l{o 

- 
Surface lfater'Depth: totq*

satura

terl,on uet? Yes
a[ hurrla]lsrrl-".*s the wetranq nyqrorogry c

\\strol obseruohol

I Is the plant connurtly a wetland? yes s2! No _
ltationate for JurisalLtlonal decision: -T[i pnriiG'lss rneqt r,st$qnds cri{e.rIo-

This data for:m can be used for the Hydrlc So11 Assessaent Procedure and the
Plant CoEDunlty Assessnent Procedure.
See classlflcation accordlng to ltSoil Taxonomy. tt

I'
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Field Investlgator(s) :
Project/SLte: st,at,e:
Applicant,/Owner: Plant Conrnunity l,/Naue: groticn At _
Note:rfaEore.deta1Iedsitbdescription1sneLessary,ffi
data fora or a field notebook. t lee velerx- srde- ftv tr,.rr*.l.jo{ed deSriphsn******************t*t****rt*rlt*t*tl********tt*t**t****ttt**tttt*t****t**rtr**
Do norgal environnental conditions exist, at tlr.e plant cournunity?
Yes a! No _ (If no, explain on back)
HaF the ve-getat,lot, soils, and/or hydrology been significantly disturbed?

ies _ No ,/ (If yes, explain on back)
********t***t**t*t*****t*t**t**********i***********t**t***ttt**ltt*i********

VEGETATION
fndic. rndl.c.

DATA SORH
ROIITINB ON8I!E DBTERHINAIION UETEODI

FAcu Ties L2.
FACD Tree" 13.
FACIJ qhrub 14.
FAc Shrrrb 15.
FAct$ Shnrb 16.
FAcrJ }lerb L7.
FACU tlerb 18.
be Hevb 19.

Date: tl Apri\ \c\\1
County: Alberncrrle-

Stat. S&rat. Dornlnarlt plant Speeies Stat, Strat.
FAOn Tiee 11. S,rnitql. rctundiNio- FAC \lh.I

I
I
I

1.
2.
3.
4.
5.
6.
7.
8.
9.

10.

-
-

-

_ FAa \li^. tn -

species that are OBL, FAgi{, and/or FAC-SE_Percent of,
fs the hydrophytic vggetation criterion rnet?. y_es jl No

trcer ru,trruYn

Rationale:

theI
I
T

l
I
I

Series/phase:
Is the soil
fs the soll a Histosol? Yes

on
a No

SOIIJg
Subgroup:2

st Yes No ,/ Undetermined

-

Htsttc-$tped6-n present? Ies Xo ,./
Is the soil: l{ottled? YeslZ xo Gleyed? Yes l-{o .Z_Matrix Color: SV4[a . 

-
Mottle Colors: lb\R s/t

Other hydrlc sol.l indlcatorss
fs the hydric soil crl.terionrs the hydric soil crl.terion u@
Rationall: l}.alrix. clwsrno- sl t -', kss rn r,G[ite* ff

Is the
fs the
Depth
List
Is the riterion rnet Ies
Rationale:

This data: forn can be used for the Hydrlc So11 Assessnent Procedure and tbe
Plant Coturunlty Assessnent Procedure.
See classlf lcatlon accordlng to 'rrSoil Taxonouy. n

ETDROIOGY
Eround surface Lnundatefl? i;a--Z-io 

- 
Surface llater'Depth: U-5nsoil saturated? Yes ,/ No

?5h

to free-standlng rater-S pttT6tf probe hole: <rrv$*.
ther f,leld evl.dence of suriace lnundatl,on or soll satuiatlon.

tuRISDICTrOrrArr DETERHIIIITIOX tlrD RA1rIOXIIA
I Is the plant cornmunLty a wetland? Yes r,/ tto 

-I rationale for Jurisdtctional decislon: -Tli 
fvrvomikrs rnee+ ue[ondi-\ criknb..

I'
2
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DATA TORH
ROUII}TB ON8IT8 DEIERHINNTION HETEODI

Field Investlgator(s) :

Note: If a Eore detal descriptlon is necessarlz, usE-theJack
dat,a fora or a field notebook. ts.e'e. TerersEstds Gr rnore-agolect deserr'phon
*****t*rltt****t*****t************t***********i*****t*t*l**t**r*t**'***i***tr*
Do noraal environmental conditions exist, at th.e p1ant, conrnunity?
Yes y' No _ (If no, explain on back)
Has ttre vegetati-on, _soils, and/or hydrology been significantly disturbed?

Yes _ No ,Z_ (Xf yes, explain on back)
************t**t*ti********************t***********t*****t**i***tt**********

VBGETAlrION
fndic.

Dorninant Plant Speeles Stat. Strat. Doml.nant Plant Specles

--Perc OBL, F

80trIrg
SuUgroup: a

fofs the soil on
No__lz'Histic epipedon present^? Yes_ No V

other hydrlc sbtl lndlcators:
I r" the irydrlc soil criterign nEffiI nationale: lYln*rit chromo, o[ I s. lpi,s, in

Proj ectrlSite:R{.
Applicant/owner:

Thsmo* Slrerhr.$ Date: lb tf\a'+ H\t
rville- \Poss , state: VA County:M
verdrtrp Plant Corn?qunity *r/Nane: S+ohon qS

rndLc.
Stat. Strat.

11.
:2.
13
14.
15
16.

7. 17. 

- -

I 8. 18. 

-

I O 10I -. -J.
- 10. 20.

1. hriodendvort *rrli[ri$e-rn- FACU Tite-
2. Rsso. rnrrlhQoro-' FACU Shrub
3. llrnpottens colelrsrs FACI.} tlerb
4. l5trncrrs {tnu\s FAL llerb
5. Po\$cnnrn nrtnn\ohJrn OBL l{er|
6. -r

I ir the hydrophytic veletation,criterion ieta. ies !.No -]-I nationale: isn% oF T-ecies ore Ogu . SNCb ohd/or FA- 
-

I s"ri"s/phase:

I 4- talE .t1/44 s aa4.tLv-v*. aE-_ rl9-_- Il4:tLat sAr4lrlstau^tl IJJ.EEsllLa IE

I r= the soit: r{o*Lgd? ves]/xo- Gleyed? -Ib J,yto 'rr uatrix color: F\ +/a. -uotEIE col6rs: ?.s vFrUto -
No

I
I

Is the ground surf,ace lnundatefl?
Is the soll saturated? Yes ,,/ H
Depth to free-standlng vater-G p

i:3-U"io 
- 

surrace l{ater'Depttr: b-a$!s,g.
o _ creeK)
itFoll probe hole: surhce- t
ace lnundatl,on or soll saturation.List other fteld evldence of, surf

+ | r. l^ | .rr

I Ratlonale:
and hydrologrl; crite
\istrol t$rseruohsn .r[

rion roet No.
tnrrnAnhsvr

-
solwcleA ssils,

xes
o.t A

I
I
I

JURISDICTIOI{AIr DEIERI{INA8IOX llID R.trTfONtI.E
Is the plant coumunLty a vetland? Yes
lationale for Jurlsdlctional decislon:

This data form can be used, for the Hydric Soll Assessuent Procedure and the
Plant Conaunlty Assessrnent Procedure.
See classlfl,datlon accordlng to trsoil Taxonony. i
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I
I
I
T

t
I

I

5.
6.
l.
8.
9.

10.

DATA TORH
ROT]TINB ON8ITE DETERHINATTO}I ITETEODI

Fie1d Investlgator(g) : trev
Project/sites Stat,e:
AppI icant,/Owner ! -\l DST - Plant ty */Nane:
Note: If, a Dore-detailed sitb description Ls neLessaqr, usG of
data form or a field notebook. )t S.r. "Ju..r. siJc. $. ..o.. -tr.1*.,\.J lle.s..lpti
****'t***r*****t***t**t*t****t***it*****'l*********r****r*ir*fr**lili*tr*

IndLc.
Domlnant Plant Soecles Stat. Strat.
11.- 

-

oate-: 15 Apri\ \\\1
County : __AlhennorlF-__

-
-

Do nora,al environmental conditions exist at th.e plant conrnunLty?
Yes s2! No _ (If no, explain on back)
HaF the vegetatfon, soils, and/or hydrology been significantly disturbed?

Yes _ No y'- (ff yes, explain on back)
*******t*t**t**t*tttt************t*****t****t*t*t**t*******tttt***********r*

VEGETATTON

Strat.
Trei
Tiee,
Shrub
Shrub
Shnrh
lle$
tlerb
Urnr
\tne

I
I
I

fndic.
Stat.

FAtl,)
FACtn
FAC
FAQ)
Flut
FACI)

FACI)

FAT
FAC

12.
13.
14.
15.
16.
17.
18.
19.
20.- 

--"'.-.--

Pergent o! clogj.nant species that are OBL, FAC!{, and/or fAC___-Sb_Is the lrVdrgg'hYlic*vegetation criterion uet? yes ,,/ No :Rationale: ) 5o7. 6\ rr'e.c\c-s q.re. 6Bu FAcd -^!l o- FAc

Is the soil on the hydric soj.ls list? Yes _ 11e ,,/ Vndetetnined
rs the soil a Histosou tes xo v/ HtsttcEipedEFinresent? yes -ffi--i7r i: t* ::il,' f,H;[:i: I!32 ffig Ei:;*,*+::'E-'i: "y' res--F6]f

I uatrix cotor: ,q.s =\ i!/a -uotEIE cor6rs3 f .s E qli. -Other hydrlc soil lndicators: _
I rs the Lydric soil .criterion n@
lnationalt ff\otry. thromn o[ I or le\s tn rnoFed sst-

llt tfre gr9und surface inundated? i3-"*% g! surface t{ater'Depth:- Is the ioll saturated? yes ,,/ lto _
-Depth to free-standlng rlaterllt pft7611 probe hole: swhce
I "t?:_::1ff,.:::t*:.:ldence 

of surface Lnundatl,on or soll saturatLon.

Is the sol]. oir c soi.ls list? Yes

and cri.terion uet? Yes

This data fora can be used for the Hydrlc Soll Assessment Procedure and the
Plant Corununlty Assessroent Procedure.
See clasglfieatlon accordlng to ttSoil Taxonomy. tt

I 
-It"""t*

SI'RISDICTIOI{AI. DEIERXITIAAIOX IT{D R.AIIIOI|aIA
r Is the plant conmunlty a setland? yes y' lfo 

-f rationaie for Jurisdlltional decislon: -[ii lc.roiiliin rneer rsrrlsr,ds ori{erro

I'
2
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I

DATI rORH
ROT'TI}TE ONsITE DETERHINATIOH NETEODT

Field Investlgator(s) :
Proj ectlSite:

Date:
County: Albernnrte-

data fora or a field notebook. t-See rexersr- srde 6y rnore-O"f*tea descrrphon
tt****t*t********tt****tt***t*t****:l*********t**********t**tt*r*itt********rt*
Do noraal environrnental conditions exist at th.e plant conrounity?
Yes -7' No _ (If no, explain on back)
HaF the vegetation, soils, and/or hydrology been significantly disturbed?

Yes _ tlo 4_ (ff yes, explain on back)
**** t* **t******t****tt****** t** *t*************r*t*********tl*t**at*r*** *****

VEGETATION

- fndic. fndlc.
Dominant Plant geecies s!1t. EEL Dgrnlnant prant snecles SEt*-SIEeg-
1. lS\,nigerrrq \irarniono. FA(.JJ f.. 11.
? . Alnui sert.loto- OBL !h"tb 12.
1. @ F=Aq SJ'$ 1?. %.-
!. lftnoohens corensis FACI,J tlerb 14.
5. Niolc. pofltianacea- Rc l{erb 15.
! . Lsnfcerq'rFlonico- FAL Nine- 1!. 

- 

-

7. v 17.
g.

1Cl

10. 20.

- 

-

PercentofdouinantspeeiesthatareoBL'FAgI{,an@
isthehydrophyticvegetationcriterioniet?lesl/No--
Rationale: *S-o ?o oF specres ore- bBL, FACI) ond /or FAL]-

Applicant,/Owner: Plant-Corrnunity lrlNaroe: atc.hG.n N,t 
_-

- # r-vvs5"-bJ t/z'rsaet&

E*:IfaEoredeta1Iedsitedescription1sneLes-"o"y,ffi

8OIL,8

Xs the soll on the hydric soil=-f:st? Yes No \,/ Undeternined
N o s4! Htsticrp iped6i-present? res-J6]ilz

Matrlx Color:
No Gleyed? Yes No v/uotffi Colors: S yTl./il

t
I
I

rs the ground surface lnundateC? fi3-"*%fs the iotl saturated? Yes './ no
Depth to free-standlng uater-It pitpll probe hole: strGo.cc-List other fleld evldence of surface Lnundatl,on or solFsatuiati.on.

t

Surface lfater'Depth:

Is
Rationale:

atnRISDICTIOtrArr DErtRt{rttArIOU llID RTTIOXIIA
I Is the plant communlty a wetland? Yes / lfo 

-I rationaie for JurtsdtLtional decision: -T1 
fn'nT-eters rneel r,re$onds cnltric..

This data forrn can be used for the Hydrlc Soll
Plant Couruunl,glt Assessnent Procedure.
See classlfLcatlon accordlng to trSoil Taxonony.

I'
2

t
Assessaent Procedure and the

rt

D- 11



Ti'iUrtar,.1 tu Iu\ Oeet< ;usl trpskeorn o[ s{ohc,n t01 tFtetd TD+?f,)

lrl"t to s.o_lc._

{'' Y
Areo. duhr-rlxd b\ calt\e qrcr$rq. Thrs qres- ond sholuvt >\
t0t esrstdeved to+Jher fs"r erd,1e- colcrrlotuSn.

(

\
\

%

I
t{

tSol 
1

t
I

''|,

(.--

;-\



I
I
I
I
I
I
I
I
I
I

RonrrNB oNs rr;Tlrff,rffnorro' !*rsool
Field Investl ator(s):
Project/Slte:
Appl ican|-/aw,Applicant/Owner: 1?n!.Conmunity *7Nane: Srcti,*, .tUf ,NgE: ff a nore de eds dejscript,ion 1s qecessalT, ffi
data fora or 1.. !+919. notebook. * See rcrere, srde h" m"ro-tt'*t*t Odesutptisn -
***t****t*****t****tl***t********ttltt***t**************t**t**t***t**if******t
Do nor-ro;l environmental conditions exist at th.e plant cornnunlty?
Yes s/ No _ (If no, explain on back)
Has the vegetation, soilsr and/or hydrology been significantly disturbed?

Yes _ No -lZ_ (ff yes, explain on back)
* * ** * * * t *** * **t t *t* **t** *** *t * t * t*** * * *t* *** ****i*t*******t******t**t** *****

VEGETATION
f ndic.

Dorninant Plant Soecies Stat. $trat,. Donlnant Plant Species
1. Sol\x ntqro- FActa Sh*b 11.
2, Ttrnc$s qA$n\notus bBL Herb L2.

fndlc.
SIAL Strat.

3. Vislo popilisnctteo- EACI,J Hqb 13.
4 . =iterlri'iet rnrc{io. }levh 14.
5. Glerorncu heclqrocec'- F^c$ Herl' 15.

.-

6. 16.
7. L7.g. 18.
9. 19.

?0.4Vo aeerc@effirrffioBt, r
fs the hydrophytic vegetation criterLon net?. Yes y' No _Rationale: >56?o ol spec.ies ore- bBL,FAtlrJ ond /sv FAL

Glecomn- hederocec'*-

I ga{t"s/phase: 80IIr8
iulgroup: e

No :L Undeternined _fs the soil on-tEE
r rs the soil a ttistos6ta 'Yes- NoJ HistiiStped6?-present! res-llFEliT-
I Is the soll: Hottled?. Yes- no]. Gleyed? - yis
f v-3-!rr A^t ^er lA \l+r e /t rt^!!! ^ --!t{atrix color: lb\R 3/l 

-uotE53 cot6rss -other hydrLc sffiOther hydrLc sol.l indiCators:
I Is the lrydric sol.l criterion u
I natlonall: OAc.kry ah.c,**- .-t I ro leql, tr, r.ffillJ-J RIoRationale: fhc*tlr- chrc,v.rc- cF t c'- les: tn r.iilt't{rC 

-sslts

es
t-

I
I
I

fs the ground surface
fs the sol.l saturated?

ETDROTOOY
? Yes _14! llo
l{o
ptt76t1 probe hole:

of surface lnundatlon or so

tlrD nt.|lloxf,Ia

to free-standJ,ng
other fleld evlde

lnundated
Yes \'/

tlaterlin - 
Surface Tater'Depths dfn+g-d

Depth
tist
Is the and hydrol crLterion net
Ratlonale:

IIURISDICTIOI{AII DEI
Is the plant conmunity a wetland? Yes
lationale for Jurlsdlctional decislon :I

I
I

This data form can be used for the Hydrlc So11
Plant Coumunl.ty Assessroent Procedure.
See classlflcatlon accordlng to ttsoil Taxonotry.

Assesgruent Procedure and the

'|
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f lrol gctl9lle: Rt . ?F -alor tottelullteT\r,,(+ st,ate : \A = county:_AbSnoglld_
I i:Ell""l:/:T3I; ffi:li;:,:;t;"*[g:Si'ffiProJect/Slte::P{

Applicant/Owner:

data f,ort or a field notebook. t See- re[erse, :ule 6r rnorUdetqi€d descrt?]isn
| ********t******************************iI***lii*1 l1 ****{************r,r*******
! Oo nortal environmental conditions exist at, th.e plant cornrnunity?

Yes g! No _ (If nor -explain on back)
I HaF the vegetatJ.on, ^soiIs, and/or hydro).ogy been significantly disturbed?
I Yes _ No L (If yes, explain on back)
- ***************i*********************************************************t**

VEGETATION
fndic. tndic.r Dorninint Plant soecies stat. s!,r"9. Domlnant plant species Sggg* SlraE-l. $r!us lern,tn+o.- EFt, Ft'r\b 11. 

- 

-
I ?. Fnlu niqvF = Etctf >h-"f \?.t 1. A!e! sq$\c{inum FAcll F=htt'b 13.

DATA FORH
r Rourrlrg oNsrrE pereRxrxATroN Eergoot
I Field fnvestlgator(s) :

!. TtPho lqlihrin oBu H*F 11. , 
- 

_
I 9. \r'^*h* =[1., , , --ffi H.'F ]:.
I 6. 9ohlowrrr'rn otrnrlnhrm OFL llsb 16.r 7. l ' _ 17. _8. 19.
- _r o 10Ir 10. 20.

-- 

- 

-

Per9ent^of,donl.nantspeciesthatareoBI'l'FAcI{,a@
I Is the hyarophytic v3Setation crlterion iet? .fes ./ xo
t nattonale: }so ?o clD specres ore- t\Bu,FACl,f <rrrd lor trF

! Series/phase:
I t- ..ha aall a

SOIIJg

- Subgroup:z
fs the soil on ttre

other .hydrt c soiT-Indlcators :

No

l*

is the soii a' niltoJ;i? T.;:: xZZnrliic-6iilaEi-p#;il;
f s the soll: Xottled? YesT No- Gleyed? - yEs No ,,/

res-1fr-olf
I r" the soll: Hottled? yes! uo- crey-aa - yL" _- N;- 

-/
I Uatrix Color: 'J.sreslz 

-UotG col6rs: sYRs/.l

lfs the irydric soil crLterign_u
lnatis-s-Er: ff\cktt drrorn+ $ F ot less rn frEj[te.l GiT'

BYDROI€GY
ground surface Lnundated? i;; ./-io 

- 
surf,ace tfater'Depthr -U-den)soil saturated? Yes t/ No _-

Depth to free-standlng uater-G pltTFfI probe hole:Depth to free-standlng vater-E pllFfl probe hole: $rhcR-Listotherfle1d.ev1denceofsuriab-e1nuniatl,onorsofffiE[6.

JI'RISDICUONAIJ D

-fs the plant conmunlty a wetland? Yes
llationale' for Jurisdictional decision:r

ll fnt" data foln can be used for the Hydrlc So11 Assessment Procedure and the
f_ Plant Conrounlty Assessment Procedure.2 s"" classlflca€lon accordlng to 'rrsoil taxonorny. i

the
the

t
I

I

Ratlonale:

D-13
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TIEE E.l
Fistr $ecies Aollected lfriqg ltacrohrttric Srylire Efftrt

1RIB. IRIB. MI(ED JACTBS I.IAT- MRED TRIB. POItE.,t REH.D mv
10 TO (XEEK RL['l BRAttrtt CRm( m (XEEK CREEK HCII{III
IW JAMS CN AT
CREEK RU! GIIS_ 606

mfifi

AT POTM,L AT Af, AT
u4 cRw( at{} 621 ?69

By 29

#6#7##7

CRTM CYPRINITTRIES

Flamily Catostomidae
It{orostgm haniltoni

ftmily Cyprinidae
It&omattr:s r.egius
llccomis micromon
lbtrcpis hrdsonius
Rnxims oreas
Rhiplctrt}trrs atratulus
Rttinichttls catarache
Semoti lus atrumanlatus

Fanily Ictaluridea
lblgrus wrims

oRIm tmclmm&s
Fanily Centrarchidae

IemFs marcrochirus
Micrwte$rs salnoides

Flanily Percidae
Etlnostona nigu
Etlpostona vitretm

Salanan&r
Eurvcea bislinmta

lla&ole
Fedacris sp. CR

llyla sp.

4
t2
4

18
?a

?s

I
4?3

2

11
1

6
2911

19

E-1



TABLB E.2
Age Classes of Vertebrates Collected at Each Station

During tfacrobenthic Sarpling Effort

SITE sPECIlir

Etheostoma vitreum
Eurycea bislineata
Moxostoma hamiltoni
Rhinichthvs atratulus

Etheostong vitreum
Luryceg bislineata
Hyboenathug regius

Moxostoma hamiltoni
Phoxinus orgas

Rhinichthys atratulus

Rhi4ichthvs cataractae

Eurycea bislineata
Lepomis macrochirus
lili cropterus salqroides
Pseudacrig sp. or Hyla sp.

Lenomis mac_rochirus
l.lotropis hudsonius

Etlreostona vitreum
&hinichthys atratulus

Etheostoma nigrum
Etheostoma vitreum

Nocomis

COMMON NAME

Glassy Darter
Two-lined Salanander
Rustyside Sucker
tslacknose Dace

Glassy Darter
Two-lined Salamander
Eastern Silvery Minnow

Rustyside Sucker
Mountain Redbelly Dace

Blacknose Dace

Longnose Dace

Two-lined Salanander
Bl uegi I I
Largemouth Black Bass
Tadpole

Bl uegi I I
Spottail Shiner

Glassy Darter
Blacknose Dace

Johnny Darter
Glassy Darter

River Chub
Tadpole lladton

NUMBER/AGE

1

I

AduI t
Juveni le
Adul t
Adul t

Adul t
Juvenile
AduI t

1 Juvenile
Adul t
Adult
5 Juvenile

Adult
6 Juvenile

Adul t

Juvenl I e
Adult
Adult

Juveni le
Juveni le

Adul t
Adult

Adult
Adul t
3 Juvenile

Adult
Adult

#1

#2

#3

*4

#5

2
1

1

4

1

2
4

1

4

17

3
1

1

1

6
6

#6

2
1

4
1Noturus

rricroDopon
gyrinus

E-2
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4

3
14

4
9

4

*7
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TABLE E.2
Age Classes of Vertebrates Collected at Each Station

During lilacrobenthic Sarpling Effort
( Cont i nued )

SITE SPECTES

Etheostoma vitreun
Eurycea bi s I ineata
Moxostoma haniltoni
Phoxinus oreas
Rhilrichthvs atratulus

Semoti.lus atromacqlatus

Etheostoma vitreg8
Nocomis micropogon

Etheostoma vitreu{r
Noconis micropogon

Phoxinqg oreas
Rhinichthys atratulus

Rhinjchthys cataractae

colMoN NAME

Glassy Darter
Two-lined Salanander
Rustyside Sucker
Mountain Redbelly Dace
Blacknose Dace

Creek Chub

Glassy Darter
River Chub

Glassy Darter
Rlver Chub

Glassy Darter
Two-lined Salamander

Mountain Redbelly Dace
Blacknose Dace

Longnose Dace

NUMBBR RANGE

I
1

1

18
72

25

Adul t
Juveni le
Adult
Adult
Adutt
16 Juvenile
Adult

Juveni le
Adult

Adult
Adult

Adul t
Juveni le
4 Adult

Adult
Adul t
3 Juvenile

Adult

1

I

#10 Etheostona vitreum
Eurycea bisl ineata

E-3
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A.PPEI{DIX F

UETdORANDTII'T CONCERIIING THE JAIIES RIVBR

SPINY }IUSSEL (PLEUROBEilA COttIilA)
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FROM:

M E M.O R A N D U t"I

Ft{s, vDGrF, vtrHP

n. J. lleves, Virglnla Cooperatlve Regearch Unlt

H
@(J

DATEI Septeuber 21, 1989

SUBJECf; Correetlan I'or Oecurrencc of Jaues splnyrnussel. ln Vlrglnla

Qualltatlve surveys for ihc Jane.: ep{nymussel (Pleunobeoa co}Ilna)
lrr Vtrglnla dunlrrg 1989 trave resulLed l.n the locatlon of addltlonal
headwafers.popula[lons to supplenrenb thooe repcnted ln bhe sta[us
sunvey of Clarke (198!). At thls flnc, the Janes splnyuussel has been
collected ln the followlng sbreara$ of the Je&ee llven baslnl

Craig Cneek dralnage - Cratg and Botetourt rrtlee
Cralg Creek
Johrrs Creek
Dielts Cneek

- : Patterson Creek
South Fork Potls Creelc - l"lcnroe Co.
Pedlar Rlver - Amhersl Co.
Meehums Rlven '- Albemerle Co,

'-'Boc.k| fiun (t'toordrans Rlver) - Alr,enarle Co.
Catawba Cneek - Botetourt Co.

Each of the aCdttlonal headwater populatlons appears to be sual}
and resbrteted ln dlstrlbut,lon, Mark Hove, MS student conductlng
regearch on the tlfe hl{rtory of t}r1s apecles, J.s expecfed to conplete
hlg thesls ln Decenber 19E9. A fulL reporf; on our lcnrrwledge of thls
specles wllt be coup'-eted at that tine.

Thtg eeuo cornecLs the Ben,' of Sept€ober il'r, t!89.

ENVIHONMENTAL DIV.
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SIREAM AND FLC'ODPLAIN
MUSSEL SURVEY OF RT. 29
CFIARI,OTTESVILLI.J BY_PASS

An instream and f loodplain mug:;iel. :::u:-vey wil j-,. conducted on arlinterrnittent strearns in ihe ctfrr.ici:,r ctrrriy irle::r. AIl. streens wereexeept Naked Creek (downstream from a oo.ri; or.,i tire-nirr*"""-n1"",North Fork) - The f,ivsnns River haci high vrrrter. & high turbidity tcosurrr€y was not done.
No mussel species ?,I€re forrncl irr a,rry r:i thr: s;tredms surveyed except Ivy creel.whieh eontained at leagt threie 1jvc,,.,lr,t...,l:.',:l-.,c,c:je:e incLudint corbicirf"l ii,"-i"1craek watershed should be eurveyed, by Nowe:i. in the spring.

Redbud Creek hnd snail. specir:s in;rlrurrql ,.rn{.r: hrlt no mlrssel speciers wc.lre found,,

tc} Es.n!.h)"

$gggSl3gs Stregg

3 Powell Creek - Upstreram of 643.
Strh.rstratr+ - 'r: i i L , r;*rrd, pehbles, cobbles and bedrock.
trool to Rif f i.* Ratio (tr:R) = 40:60 t4idth . 3'-61
Depth * tt" -l!' . f,r.ical L and own€r ( Biologist ) I ived ir:
E.rer'r. f,rr' 10 :/{:'irr':; and said tre had DeVet. g@on u,ny
Iive or d*ad musrs:ele instr.eam or in the f loodplain.

Pcrral1 Crsek - Dor;rrrstream of 643 ,

Substrate - More' perbbles & cobbles with iess sand.
P:R - 20:80

f ]"1-91141r-'-p.t. $

1 unnarned i nt ermi:H:t,: 
l:"1-,,:il,?;: ; ":i;i::" u*;;;;**nT"il*"1 i fl:3,

width - 3'-l-j' rle:pth ', 1"-l' probabry dry in summ€r.

1 Unnaned intermittent s+*r.errnr crf Torrn branch.
Substrats - :;.lrrd & pebbles P:R - 50-50 Width -1'-2'
Depth . 0'3" Frobably dry in summer Dreinage area
beirrg t i rnlrrr:r's:rJ .rrrcl iri under construction.

1 Unnaned internritterrt *tr,,-.rm a.ncl poncl to the Rivanna River - GoIf
cc:trr:ic. Strcarn pr-oba.bly dry in sumner,

A I i snE g!!.._8E... _(-$su t' h_.- gg Nel!bL

I
Cr?('-.l\n1i\\

o"']",6D, and
vety-cIear
lQouth Fork I
QyAnetream

{uh.$!e

Unnaned interrnitLent :stre.i.m
pond - Ncrtlr
ItR = s0-.S0
In summ€r.

Lc, t.irc Rivannu R.-
<-rf 25Cf - Sub:";tr..ate
Witith. 1'-3' Depth

Downstream from a
qobbles & bedroek^
e I rr-2 r Frobably dry
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[!t.gr:_q=s!__.gB (.qo.n! i. q.)

Two unnarn€d intermj.ttent -r:tr.e;rm* to i.he Rivarrno. R. Substrategrrrrd, Frr-:l.rli'!.q.;_,i 6, c..c:$t:Le;5. g,lidth * | , _3 ,

Depth :' 'l "-'4u p:R * 50:b0 probably dry in
$HttrlTt€ r-

Two unnartred intermitt*nt:;t,resrns to the Rivanna R. - East & west of
? 59 . lSrrb-.i..r.;r.lr Li: - pebbles, cobbles & bedroek
9f iCth - 2' , n,:pt.h - 1 " -3', probebly ;r.r--in
summe r .

ttt
Two unnamed intermittenr- ;:tr-eams toledbud creek - l{est of 20Srrhstrirtr: r*.i l. t-., :::nrvj, pcbb).es & cobbles.Width ., ': r -.1t St:trrifu =- { rr-3. probably dry in

sumne]- -

Redbud Creek - Substrate: +.ird,pebkrle. ,r _:r,Jes & bedroch.
De1:th " i"'-;l' tf iclth.- A,-t,p:R - 30:?0

Unnamsd intermittent ;itr-c.nm' t( l?.:,dhl.rd Crqek - Headweter Stree,,,probabl,y dr.y in s:r.rmmr+r-

unno.med intermittent::+;r,-..qm --.-r N=F. Rivanna R, - Headwater str.eamprobablv rlry in :;urnmer.

unnarned interrnittent :i!--r.,am tn powerl creek - tilest of 643
Ilead*latr"-..- :-: t r-*:.dr.lr: Ft.c,L,aL:l y clry in summer- .

. A.l.igqpe-nt . ?

Fleadow C. rk - Subst;..:tte - Llig'lr i)circentage sand with pebbles,
cobbl.c:li e .br-ru1.1iot',,,'. fir"rpth . !,-4t Width . S,-15'
cottccnt rat j.ons clf algae.

schenhs Branch - stream cis,::ri1:ti.orr serme as Me*dow ck. Except
Depth 4"...-1 'encl wiclth - Er-10'substrate also has
boulders.

Unnamed intermittetrt sLrcarr t-o $ql':enks Branch - Subetrate - sand,petrtrler:; fi rohbl e:i:. glictth - 2, -5, Depth o 1,,-3,,
P:R = !-r0:50 trroh.tbly dry in =.r**.r-.

Iil ;,gr-r111.;rt!. I
Most of thee:e untls,rrr$ql irrrtc:r'mittr-rrr{: :'',trerlm*l }r&d de -*iopnrent in oraround the droinage ai:l!-c.a. M,l:r:t ,;rf the streams wo*Id €Iso be dryin summer. All had lc:w flr,w g.rrri rlr.;rirr into Meadow Ck. in which s.reralso surveyed f,or musserl ..-;pr:Cie--:-8, non€ wer€ found.

4l.lgsrpe$t ..1p...(seqt"h te , tgerLhl
Unnaned intelrmittent j::t.r(:-.!nr tt., J.vir fjt.c],rk - Ngrth Of 5g4

$ubstrate . ;gtrrrcl,perLrbLes & cobbJ.es gtidth. 1,-2'-,1rlh - 4 n .fi't Prltrrrl.'J y dry in sumner-

I
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I
I
I
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&1 rg.unes!_1_.1 .$__l_g

lvy Creek - Subr:trate S.rr:ci rlr:;rnj.rr.rtr_.rj the subgtrate with pebbles ECotrble-,s. Wj.r!t.b.. 10'- ZS, Depth n 1,_4'pln o?0:S0Musser s:pq'":iq'r5 w€ire found instream & froodei"ir,.----
11.

l.l. "*and,pebbles,cobbles & bedrock.
Dr.*pt.tr . 1"- 3' p;R . 90:10. Algee
r..r'.{ the draj.na,ge &rea }las eowpagture.

A.J, i.g.111qgrp;t:

Junping Braneh - Suh:itr.nt:* .. :.-: j
${idth - 1' . 4'
rnsltrrt;rnr,. mrf:j:l-.

Unnanred intermitterrt r-rt rs+am=
:in rrcl , peblr L c,.u ,
Drapttr = l"-?'-
dry in r:iunnrr*x- -

to Nels.ed Crreek - Substrate -silt,
cobbl.es & bedrock efidth, 1,-3'
M<.r::.t intermittent streams probcbly

'oked creek - upstreanr f r-om -p'ntla'ffi'*"ar.** - silt,scnd,,psbbles &eobbler.r- S;rrrtj wer.i'*€+ than S0* of substraie,Width = 4' -Fu,' f)r*pth = I '-4, p:R , B0:20
Naked creqk - Downsr'tr{+{t.m fr'c-'m porrd. subgtrate - silt,sand,eobbles

3, H"':'E;f i; ..it:;:;. , 
_::-:9""u::?.:""=loli,o.* .

A.l 1gq1r1e.r1! .11

Unnamed irrtermittent s'tr-f,"rm:=; i.r-.Jit<tcrbs Run. Eubgtrate - siI:.sarrd,pebblcl+, <:c,r!.rb'l.r+r; g, [edroqk. Width - -, , ^2,
Depth = 3"-1' trrobahly dry in sunrner.




