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The proposed pnrject is to provide relief from curent and anticipated traffic congestion on
existing Route 29 betreen the Route 250 Bypass in the City of Charlottesville and SrE

$outh Fork Rivanna River in Albemarle County. An altemative was selected and designed
following preparation of Draft and Final Environmental lmpact $tatements. This
$upplemenial EtS discusses the selected altemative's effects on the $outh Fork Rivanna
River Reservoir and watershed and on archaeological resources at the northem terminus.
A Drafi $upplemental EIS was circulated for review and comment and a public hearing was
held. This Final Supplemental El$ includes comrnents received and responses to them,
along with revisions to the document where appropriate.

Chief Engineer for Program
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SUMMARY

S.1 PROJECT DESCRIPTION AI\D LOCATION
The Virginia Deparffnent of Transportation proposes to construct the U.S. Route 29 Blpass in
Albemarle County and the City of Charlottesville. The proposed project would provide a new
four-lane divided, limited access bypass to the west of existing Route 29. Approximately 6.24
miles long, the project would extend from the Route 250 Blpass and the North Grounds of the
University of Virginia on the south end to existing Route 29 north of the South Fork Rivanna
River on the north end. Included in the construction would be a connector road into the North
Grounds of the University of Virginia" located on the south side of the Route 250 Blpass.
Access to the new highway would be via interchanges at both ends, with no intermediate access
points to crossroads or adjacent properties. The tSpical cross section would include l2-foot-wide
lanes, with shoulders and a variable-width graded median.

S.2 BACKGROT]NI)
The proposed project is the product of many years of study and discussion with citizens and local
officials. Among the studies conducted were Draft and Final Environme,ntal Impact Statements
documenting a major corridor study, Draft and Final Environmental Assessments documenting
changes to the project temrini, a Reevaluation to discuss changes to the project and their
environmental consequences, and a Section 4(f) Evaluation to discuss new information received
on Albemarle County school properties. Fursuant to a court order by the U.S. District Court for
the Western District of Virginia, this Suppleme,ntal Environmental Impact Statement (SEIS) has
been prepared to consider more fully the effects of the Selected Alternative on the South Fork
Rivanna River Reservoir and its watershed, and the effects of the projecfs northern terrrinus on
archaeological resources.

53 PT]RPOSE AI\D IIEED FOR ACTION
The purpose of the project is to relieve congestion on existing Route 29 between the Route 250
Bypass and the South Fork Rivanna River and to complete a gap in ongoing improvements to
U.S. Route 29 through central Virginia.
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S.4 ALTERNATIVES

S.4.1 Alternative 10 Bypass

Selected Alternative l0 is a 6.24tntle blpass to the west of existing Route 29. It was chosen
from the other Candidate Build Altematives because it would divert the most traffic from Route
29, thus providing the greatest relief from congestion, while having fewer environmental
consequences than other alternatives. The Altemative l0 alignment discussed in the FEIS was
later modified at its southem and northern termini to reduce impacts to businesses and to a
nearby school, and to provide access to the University of Virginia's North Grounds. Subsequent
design adjustments, a detailed storlnwater management plan, and proposed landscaping have
further ameliorated the environmental and social impacts of the Current Design of the Selected
Alternative.

S.4.2 Other Alternatives in Reservoir Watershed

Alternative 77. Nternatle l l consisted of a 9.4-mile blpass from the interchange of Route 29
Bypass, Route 29/250 Byrasso and Route 250 Business (Ivy Road) to Route 29 just south of
Charlottesville-Albemarle Airport. This alignment would divert less traffic than Alternative l0
and would use two Section a(f properties, as well as 116 acres of agricultural/forestal district
land. It also would cross Ivy Cree\ where populations of the federally listed endangered James
spinymussel have been recorde4 and the Reservoir.

Altemative 12. AJiternative 12 was the farthest west and the longest of the alternatives, at 12.9
miles. Its southem terminus was the same as that of Altematives l0 and 11, and its northern
terminus was immediately north of the North Fork Rivanna River. Like Alternative I l, it would
not divert enough traffic away from existing Route 29 to provide meaningful relief of
congestion, and it would provide a less direct route for through traffic. The alignment also
would result in the use of three Section 4(f) properties and 174 acres of agricultural/forestal
district land, would cross Ivy Creek, where populations of the federally listed endangered James
spinymussel have bee,n recorded and the Reservoir, and would desfroy community cohesiveness
in the IvyFarm subdivision.

Other Possible Alternatives. In addition to tle altematives described above, two modified
versions of Alternative I I that would avoid all direct use of Section 4(f) properties were
discussed. One involved shifting the alignment to the east to avoid the Schlesinger Farm historic
properly and The Baracks Historic District, but this would result in a constructive Section 4(f)
use of Albemarle County School Complex property. Additionally, the alternative would cross
Ivy Creek at a location with recorded occurrences of the James spinynussel, increase the acreage
of agricultural/forestal district use, and destoy community cohesion in the Ivy Farm subdivision.

The other version would shift Alternative 11 to the west to avoid the Schlesinger Farm and then
to the east to avoid The Barracks. Although this alignment would prevent all direct and
constructive Section 4(f) use, the same environmental and social concenm that apply to tle otler
modification ofAltemative ll also applyto this version.

Also considered were various modifications to Altemative l0 that would shift a portion of the
alignment to either side of the Albemarle County School Complex far enough to avoid any direct
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or constructive use of the properly. A shift to the south and east of the School Complex would
result in splitting the Montvue and Terrell subdivisions, encroachment on dense residential and
commercial developments east of Hydraulic Road, two bridge crossings of Hydraulic Road, and
the displacement of the Roslyn Heights subdivision. More than 35 additional residential
displacements andat least 5 business displacements would occur.

A shift to the west to avoid direct use of the Albemarle County School Complex would reduce
but not eliminate the noise impacts associated with the Bypass; therefore this alternative would
still involve a Section 4(f) constructive use of the School Complex. In addition, encroachment
on the Ivy Creek Agricultural and Forestal District would increase to approximately 5.6 acres
and community cohesion in the Ivy Ridge subdMsion would be negatively affected, with seven
homes in that neighborhood displaced.

A third version of the Selected Alternative that would avoid both direct and consfructive use of
the School Complex was evaluated. With this altenrative, the alignment would be far enough
from the School Complex that noise impacts from the Blpass would be eliminatd and virtually
all of the Blpass would be hidden from view by intervening terrain and vegetation. However,
this alternative would push the alignment onto the Schlesinger Farm historic properly, resulting
in a Secfion 4(f) direct use of approximately 6.7 acres of the property. The altemative also
would constitute an adverse effect under Section 106 of the National Historic Preservation Act
because it would physically damage a portion of the property, would change the character of
some of the properly's features that contribute to its historical significance, and would introduce
visual and audible elements that would diminish the integrity of the property's historic features.
This impact is considered more severe than the impact on the School Complex by the Current
Design because the historical significance of the site is intrinsic in the property and cannot be
replicated elsewhere, whereas the recreational attributes of facilities on the School Complex can
be recreated elsewhere. Moreover, this altemative also would involve two crossings of Ivy
Creek at a location of recorded occrurences of the James spinlmussel, would involve a

longitudinal encroachment of nearly 1,000 feet on a fibutary of Ivy Creek, and would negatively
affect community cohesion in the Ivy Ridge and Roslp Ridge zubdivisions.

S.43 Other Alternatives not in Reservoir Watershed

Nternative 6. Altemative 6 was a 8.5-mile-long blpass running east of existing Route 29 from
Route 250 n the Pantops area east of the Rivanna River to its northern terminus at Route 29 just
north of Route 649. This altemative would not divert enough traffic away from existing Route
29 to provide meaningful relief of congestion and would use more than 30 acres of Section 4(f)
lands from two publicly owned public parks, resulting in the displacement of two athletic fields,
two softball fields, and several holes of a golf course.

Nternative 68. Altemative 68 had the same termini as Alternative 6 but was shifted farther
east to avoid the Section a(fl impacts on Darden Towe Park and Pen Park. Like Alternative 6,
Altemative 68 would not divert enough traffic away from existing Route 29 to provide
meaningful relief of congestion, and it would provide a less direct route for through traffic.
Moreover, it still would use 16 acres of land from the Section 4(f) Ridgeway historic property
and would encroach on a portion of the Southwest Mountains Rural Historic Disfict, another
Section 4(f) historic property.
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Alternative 7. Nternalive 7 was a 7.3-mile-1ong eastern bypass following the general corridor
planned for the Meadow Creek Parkway and had the sane northem terminus as Altematives 6
and 6B. This alternative was designed to avoid the impacts that Altemative 7A would have on
Mclntire Park, but it would not divert enough traffic away from existing Route 29 to provide
meaningful relief of congestion and would provide a less direct route for through traffic.

Alteruative 7A. Alternative 7A, approximately 7.0 miles long, was identical to Altemative 7
except for tle southern terminus, which passed through the eastem third of Mclntire Park. Like
Altemative 7, Alternative 7A would not adequately serve the identified transportation needs. It
also would use approximately I I acres of Section  (f hnd in Mclntire Park and would displace
three holes of a nine-hole golf course.

Alternative 9 @xpressway). Alternative 9, approximately 3.3 miles long, would follow the
existing corridor of Route 29 fuom the intersection of the Route 250 Blpass to the South Fork
Rivanna River, adding an expressway component to the corridor. It would consist of two
separate roadways totaling l0 lanes: a 50 mph, four-laneo limited access freeway running in the
middle of the facility and generally depressed below existing ground level, and northbound and
soutlbound service roads, three lanes each, on each side of the &eeway. Access to businesses on
Route 29 would be from service roads. Intersections would be provided at the service roads and
10 major cross streets, with the central freeway passing under these intersections.

This Expressway Alternative, however, would not serve through traffic as well as the Selected
Altemative because speeds would be slower, the level of traffic senrice would be lower, and slip
ramps betwee'n the freeway lanes and the local lanes would introduce conflict points between
local and through traffic. The traffic analyses reported in the FEIS indicated that this altemative
would have the worst level of traffic service of all the Build Alternatives, and constuction and
maintenance would be complicated and costly. This altemative was strongly opposed by the
local business community.

Base Case with Grade.Separated Interchanges. This alternative, which was originally
included as paxt of the overall selected improvements for the corridor, would involve adding
tlree grade-separated interchanges on existing Route 29. The interchanges proposed at
Hydraulic Road, Greenbrier Drive, and Rio Road would remove five at-grade slsssings of Route
29, thercby eliminating conflicts between crossing traffic and mainline Route 29 fraffrc, as well
as the traffic signals regulating those conflicts. However, this intersection congestion merely
would be relocated from the existing intersection locations to the interchange ramp termini.
Although the interchanges would improve travel conditions on segments of existing Route 29,
they would not do so to the extent that the BSpass would not be needed.

The interchanges eventually were removed from the selected alternative due to citizen and
business-owner opposition to the , a request from the Charlottesville City Council to
stop development of the Hydraulic Road interchange, which would be partially within the City
limits, and other factors.

Other Possible Alternatives. During the Route 29 Corridor Study, it was determined that
Alternatives 6, 68, 7, and 7A represent the reasonable alternatives east of existing Route 29
evaluated and described in the FEIS. Any other alternatives east of Route 29 would have even
greater impacts on the human and natural environment because of the numerous residential
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developments, parks and recreatio[ af,eas, historic properties, natural resources, and other
constraints. Any alternative between existing Route 29 and Alternatives 7 and 7A would pass

through the most densely developed part of Albemarle County, causing considerable community
disruption. Any alternative east of Alternative 6B would divert eve,n less traffic than Alternative
68 and would encroach on the rugged terrain of the Southwest Mountains, as well as the
Southwest Mountains Rural Historic District.

S.4.4 No-BuildAlternative

The No-Build Alternative would leave Route 29 in its existing condition between the Route 250
Blpass and the South Fork Rivanna River. Existing Route 29 has eight lanes (three through
lanes and a continuous right-turn lane in both directions). This configuration is the result of
now-completed improvements that were already planned and programmed for Route 29 at the
time the Route 29 Conidor Study was conducted. They were referred to in that study as the
"Base Case." There are 13 signalized intersections and 10 un-signalized intersections on this
3.5-mile stretch of Route 29, as well as numerous curb cuts providing ingress and egress to
businesses that line both sides of the road. These conditions impede the mobility of taffic in the
Route 29 corridor.

This altemative would not satisff the identified transportation needs. It would not relieve
congested conditions projected for this roadway and no accommodation would be provided for
through traffic.

s.5 EIIVTRONMENTAL CONSEQUENCES

S.5.1 South Fork Rivanna River Reservoir Watershed

Land Coven The proposed Blpass right of way comprises a total of approximately 330 acres of
land, 219 of which lie within the Reservoir watershed. Of these 219 anes, approximately 33
acres would be paved (100o/o impervious) and the remaining 186 acres would be planted with
grass (equivalent to mowed lawns) or landscaping initially. Portions of the right of way beyond
the limits of areas that would need to be mowed or otherwise maintained for safety or aesthetic
rernons would be allowed to revert to natural indigenous vegetation. The estimated increase in
percent imperviousness in the Ivy Creek subwatershed as a result of the proposed Blpass would
beA.lYo, and ofthe overall Reservoirwatershed, 0.02%.

Surface Water Involvement The Current Design of the Selected Alternative would cross 15

sfeams and 1.4 acres of wetlands (distributed over 24 individual sites) in the 3.4 miles it travels
through the Reservoir watershed. It would not cross the Reservoir itself. All of the stream
crossings are minor tributaries that combined drain only lo/o of the total Reservoir watershed.
The project would have no effect on any streams within the other 99Yo of the Reservoir
watershed. Outside the Reservoir watershed, the project would cross an additional 9 streams and
1.4 acres of wetlands over 19 individual sites.

Highway Runofr and Pollution. Runoff from the Blpass may contain various pollutants,
primarily sediment, metals, nutrients, and hy&ocarbons. Based on the percent increases in
pollutant loads as a result of the proposed Blpass (using average of high and low loading rates
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calculated by Black & Veatch, 2001), less than lo/o af the total loads of all pollutants to the
Reservoir could be attributed to operation of ttre Bypass. Black & Veatch estimated in its
analysis of water quahty impacts that between 0.1 and 0.3 pound per year of PAHs washed off
the Blpass might enter tle Reservoir. It is impossible to estimate the total inputs to the
Reservoir from the entire watershed for comparison because there is insufficient information on
the numbers or emission rates of other sources. Such sources would include vehicles traveling
on other roads within the watershed, farm equipment, railroad locomotives, aircraft flyrng
overhead, lawnmowers, prescribed buming in forestry and agricultural practices, wood-bunring
fireplaces and stoves, residential oil-heating units, and emissions blown in from outside the
watershed. However, tle quantity of PAHs generated by traffic the Bypass is expected to have
little, if any, effect on the quality of tap water for human consumption because PAHs adsorb very
strongly to sediments and particulate matter and have very low solubility in water. (EPA QOAD.
Thus, most PAHs entering the Reservoir would settle out along with the sediment, be removed
along with suspended solids during the water treafinent process, or pass completely out of the
Reservoir and flow downstream along with the more than 94Yo of Reservoir inflow that becomes
outflow.

Methyl tertiary-butyl ether (MIBE) is a fuel additive used to oxygenate gasoline in some
metropolitan areas of the county that are not currently attaining NAAQS for ozone. Lnw levels
of MtBE can render drinking water supplies unpotable due to offensive taste and odor. At higher
levels, it may pose a risk to human health. The principal sources of MtBE contamination are
leakage and spills from the gasoline storage and distribution systerr. MtBE is a greater threat to
groundwater than to surface water, because it evaporates readily from surface water. It is more
soluble and less biodegradable than many other components of gasoline, and thus tends to persist
in groundwater. MtBE is not directly used in gasolines stored or distributed in the project area
because the Charlottesville region has no problem with atfainment of the NAAQS. Moreover,
EPA has initiated rulemaking to eliminate or limit the use of MtBE as a fuel additive (Fedeml
RegisterMarch 24,2000). Therefore, the potential threat of Reservoir contamination by MtBE
is low.

Water Quality in Tributary Streams. Approximately 80% of the proposed 3.4-mile section of
the Bypass within the Reservoir dra;inage area would run through the Ivy Creek subwatershed,
and the remaining 20Yowould drain directly into the Reservoir. The proposed Blpass would not
cross the Mechums River, Moonnans River, Buck Mountain Creek, or any of their major
tributaries, nor would it pass through the immediate drainage areas of these rivers. Therefore, no
imFacts to these subwatersheds are expected. The Bypass would not cross Ivy Creek and would
not affect any tributaries draining 9lo/o of the Ivy Creek subwatershed. The Blpass would not
affect any tributaries draining 99% of the Lower SFRR Tributaries subwatershed. Highway
runoff constituents, such as suspended solids, nutrients, metals, and hydrocarbons, could have
incremental short-term and long-term effects on water quality in tributary streams draining
approximately lVo of the Reservoir watershed.

Hydrologr and Flooding. Approximately 558 feet of the proposed Blpass would cross the 100-
year floodplain of the South Fork Rivanna River downstream of the Reservoir.

Groundwater Quality and Recharge. Construction of the proposed Blpass could alter the
drainage pattem in a small area of the right of waywhere the water table is less than 6 feet below
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the surface, interfering with groundwater flow and decreasing the amount of groundwater
available to wells in the immediate area. However, the impacts of the proposed Bypass on
groundwater quality and quantity are expected to be minimal on a regional scale. Numerous
aquifers are located within the area. There is ample precipitation for aquifer recharge, and the
recharge areas of the major aquifers are relatively extensive. Groundwater quality is generally
acceptable in the study are4 and the nature of the Piedmont sediments helps filter out pollutants
that enter the groundwater.

Aquatic Biota. Although the federally listed endangered James spinyurussel (Pleurobema
collina) has been located in Ivy Creek downstream from a portion of the project, the proposed
Blpass would not cross any steams with recorded populations of the species. During a formal
Section 7 consultation, the U. S. Fish and Wildlife Service (USFWS) issued a Biological
Opinion which stated that the proposed Blpass is 'hot likely to jeopardize the continued
existence of the James spinlmrussel and is not likely to destroy or adversely modi$ its critical
habitat because no critical habitat exists for this species." Several protective measures will be
implemented during Blpass construction, including time-of-year restrictions on construction and
specific erosion and sediment control measures.

Wetlands. An intensive wetlands delineation reviewed and approved by the U.S. Army Corps
of Engineers identified 43 wetland sites within the proposed Blpass rigbt of way. An estimated
total of 2.8 acres of wetlands would be affected by the proposed alignment. Of the 43 sites

affected, 12 exceed 0.1 acre in size, only 2 are larger than 0.33 acre, and none is larger than 0.4
acre. Most of the wetlands consist of narrow riparian fringes, small in-stream bars, or hillside
seeps, which are not unique to the project area. Because they are small in size and scattered in
distribution, the fimction of these wetlands is predominantly limited to groundwater discharge to
support low-flow conditionso although other functions such as sedimenVtoxicant retention and
wildlife habitat also are provided.

Chemical Usage During Highway Operations and Maintenance. VDOT uses herbicides and
plant growth regulators to manage roadside vegetation. It is estimated that sections of the
Blpass would receive one application per year of one or more chemicals, with some guardrail
areas getting a second treatme, t. The applications of these chemicals are not expected to
adversely affect the watershed or the Reservoir. The herbicides used are applied in already-
diluted quantities, and when considered with the size of the tributaries and the Reservoir that the
runoffwould enter, the higb dilution factor precludes any impact to the watershed. In addition,
these materials are applied by certified personnel who are well trained in safe mixing and
application procedures.

VDOT also applies several forms of deicing materials to mitigate ice and snow on roads in
Albemade County. These include sodium chloride, calcium chloride, and feated abrasives (such
as sand and sodium chloride). In addition, liquid calcium chloride is used to pre-wet salt as it is
distributed from truck-mounted spreaders. The spreading of salt on a highway may have
localized adverse effects on soilo vegetation, aquatic life, and public water supplies, however the
infrequent use of these materials, along with the stormwater containment and treaftrent measures
on the project and the dilution that would occur within the Reservoir, suggest that contamination
of the Reservoir from use of these materials on the Blpass would not be substantial.
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Eazardous Material SpiIIs. The probability of a hazardous material spitl with the potential to
affect lvater quahty in the watershed area is extremely small. For a spill occurring on the Route
29 Blpass to reach the Reservon, and possibly result in contamination of the Reservoir, all of tle
following conditions must be met:

r The rollover protection devices installed on the tanker fail to prevent tanker rollover, and
rollover occurs;

. Due to container damage or failure, the accident results in a substantial release ofhazardous
cargo;

. The immediate release from the tanker is not contained by local emergency response
personnel ariving on-scene;

. The series of mitigation measures built for spill containment on the Blpass fail; and

. The spill continues to travel more than 500 feet from the Bypass to the Reservoir in a
quantity that would cause contanination of the Reservoir, without dispersion into the air or
soil.

An accident resulting in a spill release on the Bypass anywhere within the Reservoir watershed is
projected to occur once every 65 years. Spills on a critical 0.28-mile segment between
Earlysville Road and Woodbum Road, where certain hazardous material has the potential to
travel over land for more than 500 feet and enter the Reservoir, axe so improbable that one is
predicted only once every 785 years.

Many federal and state regulations have been established to ensure proper handling, transport
storage, and disposal of hazardous materials. The Route 29 Blpass project would be subject to
multiple federal and state regulations for managing hazardous materials. Several laws dictate
hazardous material handling and disposal methods to ensure safety. Compliance with applicable
permitting, erosion and sediment confrol, and hazardous waste regulations by VDOT and the
construction contractor would minimize the potential for hazardous materials to adversely affect
water quahty.

S.5.2 South tr'ork Rivanna River Reservoir

Sedimentation. Dvng construction of the Blpass, sediment loadings would be at their greatest
because of tle removal of grormd-covering vegetation and exteasive earthmoving operations.
Researchers at the University of Virginia (UVA) (Yu et aL,2002) used the AnnAGNPS pollutant
model to predict sediment loadings associated with the construction (2001). Even if no erosion
and sediment control meaflrres were used, the sediment load to the Reservoir was estimated to
increase by 672,000 pounds per year, or l.7Vo of the total watershed-wide load to the Reservoir.
This corresponds to an additional Resenroir storage loss of 0.3 million gallons per year, about
2o/o of the average annual loss. This would result in a loss of 0.3 month of the Reservoir's useful
life, assuming a one-year period of exposure during Blpass construction within tle Reservoir
watershed. With erosion and sediment controls during consttrction, the loss of storage was
predicted to be reduced to 0.15 million gallons per year, resulting in a loss of 0.15 month of the
Reseryoir's useful life, assuming the same one-year consfiuction period. Once the proposed
Blpass is in use, sediment would be one of a number of pollutants commonly found in highway
runoff. However, UVA researchers, using an Annualized Agriculture Non-Point Source
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(AnnAGNPS) pollutant rnodel developed by the U.S. Department of Agriculture, found that on
an average annual basis, sediment from the Blpass right of way is not expected to represent a
large percentage of the total input to the Reservoir from the watershed.

Ranoff Contaminants. FI{WA research suggests that runoff from highways with low to
medium traffic volumes (less than 30,000 Average Daily Traffic IADTI) does not have a serious
effect on receiving waters. Because the segment of the proposed Blpass alignment that is within
the Reservoir watershed has an estimated ADT of 24,400 for the year 2022, it is not anticipated
that runoff from tle proposed Blpass would greatly affect the water quallty in the Reservoir.
Reed and Associates (1990) first coneluded this during work conducted to support the Route 29
Corridor Study. BotI Black and Veatch's (2001) and IJVA's (Yu et al,2002) subsequent work
confirm this conclusion.

The roads currently located within the Reservoir watershed provide access to residences, farms,
and other existing development and already allow for potential contamination of the Reservoir
from vehicular traffic. Existing developme,nt and continuing agricultural activities in the
watershed also have the potential to degrade water quahty in the Reservoir. These activities, and
not highways, have been identified as the primary causes of eutrophication and loss of Reservoir
storage capacrty. Thus, although the proposed Bypass may pose a certain incremental additional
risk for contamination of the Reservoir, this risk rqlresents only a small part of the total risk of
contamination.

Eutrophication. Because the expected phosphorus export rate of the proposed Blpass (0.90
pound per acre per year) is comparable to that of the Ivy Creek subwatershed (0.93 pound per
acre per year), and because the effects of phosphorus export rates are not additive, ttre proposed
Blpass is not expected to alter the phosphorus export rate in the Ivy Creek subwatershed where it
is loeated. The proposed Blpass also is not expected to have an impact on eutophication in the
Reservoir, because eutrophication is primarily driven byphosphonrs inputs in the Reservoir.

Hazardous Meterial SpiIIs Reaching the Reservoir. As discussed above, there is only a very
small risk that a hazardous material spill would occur on the proposed Blpass. In the unlikely
event of such a spill, the released material would have to tavel more than 500 feet to reach tle
Reservoir. Clean-up activities, the presence of mitigation measures, and natural fate and
transport processes would reduce the quantity of spilled material prior to reaching the Reservoir.

S.5.3 lYater Treatment Plant and Distributlon System

All of the potential impacts to water treatme, rt and distribution facilities result from the potential
contamination of the raw water supply, in this case the South Fork Rivanna River Reservoir.
The impacts discussed above therefore have implications for the Count5l's water freatment and
distribution s),rstem.

For instance, if &e proposed Blpass resulted in substantially increased sediment loads into the
Reservoir, increased turbidity could result. A large increase in turbidity could overload
heatment processes and affect the ability of the treafrnent plant to meet its tratment goals.
However, the predicted annual sediment load into the Reservoir would increase by less than
A.5o/o as a result of the proposed Bypass. Such a minimal increase in sediment load would be
expected to result in a similar minimat increase in turbidity within the Reservoir. Any such
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minimat increase would be well within the curre, rt featrnent capabilities of the treatrrent plant to
maintain target turbidity levels.

Likewise, substantially increased phosphorus loads into the Reservoir could lead to further
eutrophication, resulting in an increase of algal growth and a subsequent increase in raw water
turbidity. However, the highway rate for phosphorus export is essentially equivalent to the
existing phosphorus export rate for the Ivy Creek subwatershed and, consequently, no major
change in phosphorus loads is expected to the Reservoir.

In the unlikely chance that a hazardous material spill reached the water treatment plant's raw
water intake and the intake had to be shut down, the Rivanna Water and Sewer Authority
(RWSA) would be able to supply water to the Urban Service Area for approximately three days
by using the stored supply at the plant, supplemented with treated water from the Observatory
water treafinent plant. Spill contaminants are estimated to take approximately two to four days
to pass the raw water intake at the base of the Reservoir, and dilution of any plume reaching the
Reservoir would be considerable. Degradation of spill contaminants would occur through
natural processes by the time any face contaminants would reach the RWSA intake. This would
allow RWSA to close off the raw water intake and use its three-day reserve capasity rmtil the
spill had traveled past the intake and was no longer aproblem.

S.5.4 ArchaeologicalResources

Archaeological surveys have identified two prehistoric archaeological sites (44AR428 and
44AR430) within the proposed right of way for the northern interchange that were determined
eligible for the National Register of Historic Places (NRIP). Because these sites are important
chiefly for the infomration they may contain, and because data recovery operations will be
conducted in accordance with a plan approved by the Virginia Departrnent of Historic Resources
(VDIIR) prior to any land-disturbing activity related to Blpass construction, the project will
have no adverse effects on these sites. Both VDHR and the federal Advisory Council on
Historic Preservation have concurred with this detennination.

There would be no Section a(f direct or constructive use of archaeological sites 44|R428 and,

4448430. Because the sites are important chiefly for tle information they may contain, Section
4(f) does not apply (23 CFR 77r.r35(g)QD.

S.5.5 Indirect And Cumulative Effects

It is not anticipated that the project would induce developme,nt resulting in indirect effects on the
Reservoir and its watershed because no access would be provided from the Blpass to adjoining
properties within the watershed. Two interchanges had been proposed along the Bypass in the
original Draft EIS published in 1990, but these interchanges were removed following public
comment and were not part of the Selected Alternative documented in the 1993 Record of
Decision. Therefore, the only access to the Blpass would be at the proposed termini, the
existing Route 250 Blpass on the south and existing Route 29 on the north, both of which are
outside the watershed boundaries and within designated Development Areas. The mobility
enhancements that the project would provide are expected to be only a marginal factor in future
decisions on development within the watershed, because it is believed that development in the
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regron will occur due to other factors, regardless of the Blpass consfiuction. In addition,
Albemarle County has implemented numerous measures (e.g., massive down-zoning, Water
Protection Ordinance, Iand Use Plan, County services policies) both to control further
development within the watershed and to minimize the effects of any development that does
occur.

While the Route 29 Blpass may contribute to the cumulative effects of development in the
Reservoir watershed the incremental contribution of the project would be relatively small.
Numerous roadwaSrs, as well as residential, commercial, and institutional developments, have
been constructed in the watershed during the past century. These developments have been
acknowledged as causing a Reservoir pollution problem as early as 1973. With the aggressive
policies and restrictions now imposed by the County on development within the watershed
further deterioration ofthe Reservoirwater quahtyand quantityhas been stemmed.

The Route 29 Blpass would add interchanges only in designated Development Areas at the
tennini of the roadway, outside the boundaries of the watershed. While this alignment would
cross the South Fork Rivanna River, it would do so downstream of the Reservoir. Several river
and Reservoir crossings already exist upsfream of the dam at Eadysville Road (Route 743),
Woodlands Road @oute 676), and Reas Ford Road @oute 660). Route 250, Route 601, and I-
64 cross Ivy Creek and the Mechums River, which is one of the Resenroir's main tributaries.

5.6 OTHER MAJOR ACTIONS IN STUDY AREA
There are no other major actions proposed by other governmental agencies in the vicinity of the
proposed project.

S.7 AREAS OF' CONTROVERSY
The proposed Blpass has been controversial throughout project development. Factions both for
and against the project have argued strongly for their points of view. With respect to the specific
issues discussed in this SEIS, project opponents fear that the project poses too great a risk to
precarious supplies of fresh water for the local community. Supporters of the project believe that
the risks are acceptable, particularly in view of the extersive protective measures and stormwater
management facilities that will be incorporated into the project.

S.8 UNRESOLVED ISSTIES

There are no unresolved issues with other agencies.

s.9 OTHER FEDERAL ACTIONS AND PERMTTS REQTJTREn

Federal and state laws require various environmental permits before consfruction can proceed.
They include:

. Authorizations from the U.S. Army Corps of Engineers pursuant to Section 404 of the Clean
Water Act for discharges of fil1 material into waters of the United States, including weflands.
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Authorizations from the Virginia Deparhent of Environmental Quahty pursuant to Sections
401 (Virginia Water Protection Permit) and 402 of the Clean Water Act for discharges into
waters ofthe united states.

Authorizations from the Virginia Marine Resources Commission pursuant to Virginia Water
Law for encroachments on subaqueous state-owned sfieam bottoms.

S.1O ST]MMARY OF CIIANGES F'ROM DRAFT SEIS

Based on comments from local, stateo and federal agencies and from public officials, interest
groups, and members of the public, a number of changes were made to this document. They
included:

. Factual corrections.

. Neu/, expanded, or revised discussion suggested by commenters. Paragraphs in which
substantive revisions or additions have been made to the text are marked with a vertical line
in the left margin.

r Discussion of substantive comments received on the Draft SEIS. which are included in a new

Erpendix, Appendix L.
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PROJECT DESCRIPTION AND BACKGROUND

1.1 BASIS FOR PREPARING ST]PPLEMENTAL EIS
In January 1998, the Piedmont Environmental Council and the Sierra Club (plaintiffs) brought
suit in U.S. District Court for the Westem District of Virginia against officials of the U.S.
Deparfinent of Transportation (USDOT), the Federal Highway Administration (FIIWA)' and the
Virginia Secretary of Transportation (defendants). The action challenged the proposed
construction and associated impacts of a fourJane western bypass around a section of existing
Route 29 north of Charlottesville, Vitgoia, with intercbanges at both ends and no interrrediate
access points. The proposed Blpass had been selected as an element of several improvements to
be implemented following lengthy and detailed engineering and environmental studies (Route 29
Corridor Study). Among the other improvements to be implemented were widening of existing
Route 29, which was completed several years ago, and construction of three grade-separated

interchanges on existing Route 29, which have bee'n eliminated from the proposed
improvements, and which was also an iszue in the suit. The elimination of the three interchanges
was documented in a revised Record of Decision (ROD) issued by FHWA in March 2000. This
decision and the nuurner in which it was made were affirmed by the Court. Design work and
right of way acquisition were ongoing for the Blpass at the time the suit was filed.

Plaintiffs alleged violations of the National Environmental Policy Act (NEPA), 42 U.S.C. $$
4321 - 4370f, and Section 4(f) of the Deparfinent of Transportation Act, 49 U.S.C. $ 303. The
Court entered its decision on August 21,2001 in Piedmont Environmental Council v. United
States Departrnent of Transportation, 159 F. Supp. 2d 260. The Court ruled on the challenges
based on the administrative record and some affidavits (i.e., the cilse was decided on cross
motions for summary judgment).

The Court rejected eight of the nine claimso concluding that the issues raised by the plaintiffs had
been considered adequately by FIIWA during the NEPA process and in complying with Section
4(f) of the Departrnent of Transportation Act. The Court grantedportions of the claim
(portions of Count 2), ageerngthat a Supplemental Environmental Impact Statement (SEIS) was
needed to consider more fully the effects of the project on the South Fork Rivanna River
Reservoir, and the effects of the project's northern terminus on archaeological resources.
Accordingly, the Court enjoined further actions to advance the project to construction until the
SEIS is completd- More specifically
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"The Court's examination of the record reveals that neither the FEIS [Final Environmental
Impact Statement] nor the EA [Environmental Assessment] sufficiently addressed the
impacts on the Reservoir. Although the Reservoir is included in the section of the FEIS
discussing environmental consequences, the defendants review the impacts of the bypass
on the Reservoir in a conclusory and abbreviated manner, particularly with regard to
contamination bypollutants and hazardous materials." (159 F. Supp. 2d,at279).

The Court directed that the SEIS cover the following environmental topics:

. Pollutants - analysis and discussion of potential contamination of the Reservoir from
automotive-related pollutants in highway runofl both from the proposed project and in
comparison with impacts from other roads already in the watershed.

r Hazardous materials - analysis and discussion of potential contafirination of the Reservoir
from hazardous materials.

. Mitigation measures - more expansive discussion of measures incorporated into the project
plans to mitigate adverse effects to the Reservoir.

. Termini revisions - more expansive discussion of consequences to the Reservoir from the
realignment of the northern tenninus that occurred following completion of the FEIS, and
mitigation measures to ameliorate those consequences.

Regarding cultural and archaeological resources issues, the Court held that:

"...although the EA demonstrates that the defendants performed the necessary studies to
enable them to take a hard look at the cultural and archaeological resources that might be
affected by the modification of the northem terminus, as that terminus was envisioned at
the time of the EA, ... tle defendants have not addressed in any environmental document
the archaeological effects of the decision to modi$ the interchange at the northern
terminus from an at-grade interchange to a grade separated interchange which leaves a
larger 'footprint.' ... Therefore, the defendants' supplemental EIS should also include a
discussion of that issue." (159 F. Supp. 2d,at280).

The SEIS scope, therefore, is limited to specific issues identified by the Court relative to the
proposed Byrass, with the purpose of determining whether FHWA's decision for the Selected
Altemative, as rqlresented by the revised ROD dated March 13, 2000, remains reasonable after
more fully accounting for impacts relative to those issues. This SEIS represents a continuation of
the environmental process for the Route 29 Corridor Study EIS, initiated in 1987 and ongoing
over the years with the preparation of an Environmental Assessment, Section 4(f) Evaluation,
and Reevaluation.

With the preparation of this SEIS, FTIWA is not withdrawing any previous approvals or
documents. As such, the scoping process was not initiated anew, but was a continuation of the
extensive coordination and public involveme,nt dating back to the original EIS. Only those
substantive comments received on the Draft SEIS relative to the issues identified by the Court
were considered in the developme'nt of this Finat SEIS.
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I.2 PROJECT DESCRIPTION

The proposed project, located as shown in Figures 1-1 and 1-2, would Fovide a new four-lane
divided, limited access Blpass to the west of existing Route 29. Approximately 6.24 miles long
the project would extend from the Route 250 Blpass and the North Grounds of the University of
Virginia on the south end to existing Route 29 nofih of the South Fork Rivanna River on the
north end. Included in the construction would be a connector road into the North Grounds of the
University of Virginia located on the south side of the Route 250 Bypass.

Access to the new highway would be via interchanges at both ends, with no intermediate access

points to crossroads or adjacent properties. The typical cross section would include l2-foot-wide
lanes, with shoulders, and a variable-width graded median. In sections within the watershed of
the South Fork Rivanna River Reservoir, curb and gutter would be provided to contain and direct
stormwater runoff to detention and treatment facilities. tr'igures.l-3A through 1-3F show a
detailedplan view of the project design running from south to north.

The existing project design incorporates features to protect the South Fork Rivanna River
Reservoir. Extensive stormwater management provisions have been developed in coordination
with county representatives, Rivanna Water and Sewer Authority rqxesentatives, and a
stormwater management expert &om the University of Virginia. For example, 17 stormwater
management ponds have been included in the curent project design. The 6 within the Reservoir
watershed have been designed as 'lvet" retention ponds to achieve higher pollutant removal
efficiency. These ponds feature:

r { shape using a 3:1 length-to-width ratio.

r An outlet wider than the inlet.

. 3: I side slopes for easier maintenance access.

r { shallow safety ledge around the perimeter.

. Fencingaroundtheperimeter.

r { shallow sediment forebay at the entrance to the pond with rock riprap protection.

r IJse of the pond as a temporary sediment control basin during construction.

r Perimeter vegetation in the wet ponds to increase biological uptake of pollutants.

The design incorporates concrete curb along the entire length of fill sections of the roadway
within the Reservoir watershed in order to capture 100 percent of the runoff from the road
surface. Runoff would be collected through a series of cwb, median, and ditch inlets and
conveyed to the stormwater management facilities through concrete pipe systems.

Concrete Jersey bariers will be installed along the shoulder on fill sections in the vicinity of the
Reservoir to provide more positive, prov€,!I, and effective containment of vehicles that may run
off the road. A monitoring program will be established to measure pollutant concentrations at

several outfall locations before, during, and after construction (see Chapter 4 for more
information). This program will help in determining the actual portion of overall pollutant loads

attributable'to runoff from the proposed roadway.
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There are several locations within the watershed where, through strategic placement of inlets and
drainage systems, runoff from about 10 acres of existing developed areas outside the project's
right of way would be collected and taken to the proposed ponds for treaffrent. These areas

include several businesses and existing roadways whose runoffcurrently drains untreated directly
into the Reservoir. A dry sump area also would be created at the outfall of each drainage system
where runoffis conveyed to a wet pond. The sump area urould be sized to hold a volume equal
to the capacrty of a tanker truck, approximately 1,300 cubic feet. Runofffrom the roadway first
would have to fill the dry sump mea before being conveyed into the shallow sediment forebay of
the pond.

In addition, rock check dans would be used in ditches associated with the proposed roadway
within the Reservoir's watershed. The purpose of these dams is to increase the travel time for
runoff to reach the Reservoir, which would improve the sediment removal capability of the
ditches. Turbidity curtains would be used during construction at three locations along the
Reservoir where existing drainage swales would convey runoffdischargrng from the stormwater
management facilities and eventually reaching the Reservoir. VDOT plans to purchase
permanent drainage easements along these existing swales and proposes the constnrction of rock
check dams in the swales. The easements would allow VDOT to access the swales before,
during, and after construction, should the need arise.

13 PROJECT PT]RPOSE AND NEEI)
The need for the proposed project is based on the inability of existing Route 29 to adequately
accommodate projected traffic volumes, particularly traffic tlat is not generated by, or orieated
to, the development along existing Route 29. As stated in the FEIS:

o'The purpose of the Route 29 Corridor Study is to find a solution to existing and futtne
traffic congestion on a three-mile section of U.S. Route 29 between U.S. Route 250 Blpass
and the South Fork Rivanna River in the City of Charlottesville and Albemarle County
north of Charlottesville. A secondary purpose of the study is to complete a gap in ongoiag
improvements to U.S. Route 29 through central Virginia." (FEIS, page I-1).

Existing Route 29 from just north of the Route 250 Bypass to the South Fork Rivanna River has
eight lanes (three through lanes and a continuous right-turn lane in both directions) with a
variable-width median of concrete or grass. This section of Route 29 serves as the main
commercial hub of Albemarle County. There are 13 signalized intersections and 10 unsignalized
intersections on this 3.5-mile stretch of Route 29. The posted speed limit is 45 miles per hour.
There are approximately 28 crnb cuts on the east side of Route 29 and approximately 32 curb
cuts on the west side providing ingress and egress to businesses. Lining Route 29 are four
regional shopping centers, three industrial sites, a Wal-Mart, a Sam's Club, a post office, and
many gas stations, motels, fast food outlets, restaurants, ild gocery stores. Behind the
commercial af,eas axe some of the most densely developed residential areas of Albemarle County.
These land uses generate traffic on Route 29 and adjacent local streets. Some of this traffic
circulates within the corridor and some of it travels beyond the immediate area. Route 29 thus
seryes as a major thoroughfare providing access to the main commercial and residential areas of
Albemarle County. Figure 1-4 illustrates the extensive development along and near this section
ofRoute 29.
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Route 29 also has been long identified as part of the State Arterial SSrstem, mandated by the

Virginia General Assembly to provide multi-lane divided, high-spssd highways serving major
towns and cities in the state. Route 29 is the only north-south highway linking 1hs urfanized
areas through and beyond central Virginia @anville, Lpchburg, Charlottesville, Culpeper,
Warenton, Fairfa:r, Falls Church, &d Arlington, Virginia; Greensboro, North Carolina; and

Washington, D.C.). As such, it provides mobility and vital linkage for economic and personal

activities throughout central Virginia, as well as connections to other arterial and interstate routes
that enable travel throughout the state and the nation (e.g., I40 and I-85 in North Carolina; Route

58, Route 460,1-64, and I-66 in Virginia).

Congress recognized the importance of Route 29 beyond the limits of Charlottesville and

Albemarle County by designating the route as part of the National Highway System, and also as a

Highway of National Significance. However, mobility is reduced by the intemrption of flow by
traffic signals and by traffic entering and leaving the roadway at numerous intersecting streets

and access points serving adjacent properties. The existing secfion of Route 29 between the
Route 250 Blpass and South Fork Rivanna River functions as a low-speed urban street, and no
longer adequately seryes the mobility function intended for the State Arterial System and the

National Highway System.

By diverting taffic destined for the North Grounds of the University of Virginia traffic destined
for developments in and near southwest Charlottesville, and traffic traveling entirely through tle
region, the proposed Blpass would relieve congestion on existing Route 29. Year 2010 fraffic
estimates in the FEIS indicated diversions of approximately 16% to 27Yo of the traffic &om
existing Route 29. By the year 2A22, the Bypass is projected to carry approximately 24,400
vehicles per day. These are vehicles that otherwise would fravel on existing Route 29 or other
local streets. The Bypass also would provide a high-speed route for traffic to avoid the lower-
speed conditions on existing Route 29 through the business district, thus enhancing the mobility
of traffic with origins and destinations beyond that area. Direct access into the North Grormds of
the Universitywould expedite movement oftraffic into facilities there.

I.4 BACKGROI]NI)
The proposed project is the product of years of study and discussion with citizens and local
officials. Among the studies conducted were Draft and Final Environmental Impact Statements
(DIFEIS) documenting the Route 29 Corridor Study, Draft and Final Environmental Assessments

@A) documenting changes to the project tennini, a Reevaluation to discuss changes to the
project and its environmental consequences, and a Section a(fl Evaluation to discuss new
information received on Albemarle County School properties. Below are brief summaries of
these studies. Appendices G through J provide more extensive summaries.

1.4.1 Final Environmental Impact Statement

In 1987, VDOT selected a consultant to conduct the Route 29 Corridor Study, which lasted from
1987 to 1993. The culmination of that study, an FEIS, was approved by FHWA on January 20,
1993. It presented the findings of studies of a wide mnge of altematives to relieve congestion
and improve mobility in the Route 29 corridor between the Route 250 Bypass and the South Fork
Rivanna River.
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These alternatives included the Base Case (programmed improvements to existing Route 29,now
completed, that seryed as the No-Build Alternative), the Base Case with Grade-Separated
Interchanges (at Hydraulic Road, Greenbrier Drive, and Rio Road), three bypass alternatives to
the west (Alternatives I 0, I I , and l2), four blpass altematives to the east (Alternatives 6, 68, 7 ,
and 7A), an Expressway Altemative following existing Route 29, and Transportration System
Management and Mass Transit Altematives. Analyses of the blpass alternatives were presented
with and without the three grade-separated interchanges on existing Route 29. The FEIS
described the altematives development and screening process whereby all reasonable alternatives
were considered based on engineering obstacles, environmental constraints, and input from local
govemment rqlresentatives and the public. Traffic projections for the alternatives were
generated with a widely used commercial software model, MINIJTP, which is tle same model
used by the Metropolitan Planning Organization (N{PO) for its regional traffic forecasting and
transportation planning. Inputs to the model included land use and socioeconomic data that were
provided by Albemarle County and the City of Charlottesville. The model was calibrated using
origin/destination survey dataandcounts of existing traffic volumes.

The FEIS provided detailed information on human and natural resources that were identified
through consultations with federal, state, and local officials; reviews of maps and aerial
photographs; reviews of City and Couaty Comprehensive Plans and Land Use Plans; public
involvement activities; and field reconnaissance. A systematic, interdisciplinary approach was
used to assess the impacts on these resources by the alternatives. Among the topics discussed
were traffic and fiaffic patterns, commtmities, communify facilities (including schools), land use,
historic and archaeological resources, scenic resources, water resources (including tbe South
Fork Rivanna River Reservoir and its watershed), agricultural and forestal resources, air quatity,
noise levels, energy consumption, habitat and wildlife, parks and recreation, and threatened and
endangered species. Additional detailed information was presented in technical reports, which
were provided to local officials and were available for public review along with the DEIS and
FEIS. A Fhal Section 4(f) Evaluation and a Section 106 Memorandum of Agreement also were
included in the FEIS.

The FEIS summarized the extensive coordination tlat was conducted with the public, local
officials, interest groups, and state and federal agencies during the study. Eight newsletters were
produced and mailed to more than a thousand people. A telephone hotline was maintained
tbroughout the study. Two citizen information meetings, an open house meeting, and a three-day
Location Public Hearing were held over the course of the study. At each meeting mapping and
information about the project and the alternatives were displayed for public review. More than
20 meetings were held with local interest groups, such as neighborhood associations, the
Charlottesville-Albemade Transportation Coalition, and the League of Women Voters. Meetings
were held regularly with a Joint Transportation Committee composed of elected officials and
staff from Albemarle County, the City of Charlottesville, the MPO, and tle University of
Virginia. These meetings also were ope,n to the press and the public. Representatives of the
Piedmont Environmental Council, community associations, and other interested citizens
regularly attended. The FEIS provided point-by-point responses to substantive comments on ttre
DEIS and the location Public Hearing from the public and review agencies.
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The FEIS documented the Commonwealth Transportation Board's (CTB) adoption of a
combination of improvements to be implemented over a number of years. These improvements
would include three grade-separated interchanges on existing Route 29 (at Hydraulic Road,
Greenbrier Drive, and Rio Road), access off of Route 250 Bypass to the North Grounds of the
University of Virginia, and the Alternative l0 Bypass to the west of existing Route 29. FHWA
issued a ROD on April 8, 1993 documenting its selected improvements. Appendix G contains
the complete Summary from the FEIS.

1.4.2 Environmental Assessment

After the FEIS and ROD had been issued, modifications were proposed for the southern terminus
of the Blpass as a result of discussions with the Universrty of Virginia and St. Anne's-Belfield
School. The alignment was shifted from the west side of St. Anne's-Belfield School to the east
side. The alignment at the northern terminus also was modified as a result of discussions with
Albemarle County. The northem terminus was moved to the north side of the South Fork
Rivanna River. FI{WA determiaed that an EA should be prepared to detennine whether a
supplemental EIS would be needed for the modifications. VDOT then solicited comments from
local, state, and federal agencies and officials on the proposed changes to the termini. ln 1994,
FHWA approved a draft EA, and the document was made available to the public. A Location
Public Hearing was held to solicit input and comme,nt from the public. In March 1995, the CTB
approved the changes to the Bypass termini. Thereafter a final EA was ssmpleted, which
identified no significant environmental impacts resulting from the modifications; therefore,
FI{WA issued a Finding of No Significant Impact (FONSD for the termini changes on July 6,
1995. See Appendix H for a more detailed summary of the EA.

1.4.3 Reevaluation

In 1995 and 1996, several changes to the selected improvements were considered, Dffiy of which
were recornmended by the Citizens' Design Advisory Committee. Among these were changes to
the alignment and design of the Alternative l0 Blpass. VDOT and FIIWA determined that the
proposed changes to the project made it necessary to reevaluate the previous environmental
documents and these proposed changes in order to reflect an upto-date consideration of the
proposed action and its effects on the envfuoomento &d to determine the need for an SEIS.
Prqraration of a written Reevaluation was begun in October 1996 when a consultant was secured.

During preparation of the document, several additional changes were made to the project and
new information was received regarding some issues. Among the changes and new information
discussed in the document were:

. Elimination ofthe three grade-separated interchanges.

. Modifications to the design of the at the northern terminus of the Blpass to avoid
affecting Brook Hill, an historic properly not previously taken into account.

r Noise and archaeological impacts of an alteration to the Blpass design at Stillhouse
Mountain.

r New information conceming the James spinynrussel, a federally listed endangered species,
and FHWA's formal consultation with the U.S. Fish and Wildlife Service regarding the
species.
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r New information concefldng Albemarle County school properties and recreational facilities.
. Additional Bypass desrgu features to reduce risk to the South Fork Rivanna River Reservoir.

After exarrining these and other changes, the Reevaluation concluded that the changes and new
issues resulted in no new significant impacts that would necessitate the completion of a new or
supplemental EIS. FI{WA approved and signed the Reevaluation, and also issued arevised ROD
on March 13, 2000. See Appendix I for a more detailed summary of the Reevaluation.

1.4.4 Section 4(f) Evaluation

During preparation of the Reevaluation, concerns were raised regarding the Albemarle County
School Complex, which includes Albemarle High School, Jack Jouett Middle School, Mary C.
Greer Elementary School, and the Ivy Creek School. Although effects on the schools and
recreational facilities were discussed in the FEIS, new information about trails on the property
and the designation of the properly by the County as a district park necessitated preparation of a
new Section 4(f) Evaluation. The property at the County's Agnor-Hurt Elementary School also
was designated as a padq and it too was discussed in the new Section a(f Evaluation. FFIWA
approved the final Section a(fl Evaluation on Mrch 13, 2000, concluding that there is no
feasible and prudent alternative to using a portion of the properfy of the Albemarle County
School Complex. See Appendix J for a more detailed summary of the Section 4(f) Evaluation.
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ALTERNATIVES

2.I SELECTED ALTERNATTVE
The FEIS documented the selection of the Altemative 10 Blpass to the west of existing Route
29. The justification for this selection was as follows:

r Altemative l0 would divert the greatest volume of traffic from existing Route 29, thereby
providing the most relief from congestion, and would provide a better level of traffic service
than would be provided by the Expressway Alternative.

. Alternative l0 would provide the shortest and most direct route for through traffic.

. Alternative l0 would have less environmental impact than other blpass alternatives because

it would not cross the South Fork Rivanna River Reservoir, would have no Section 4(f)
impacts [no longer true, as will be discussed later], would have fewer residential
displacements than most other alternatives, would affect fewer acres of prime fannland and
would affect less wetland and fewer sffeams.

I Alternative 10 would be closer to developed areas of Albemarle County near the City of
Charlottesville and therefore would be less intrusive to the more rural areas of Albernarle
County.

The selected alignment subsequently was modified to relocate tle termini of the Blpass. The
adjushent at the south end was made in response to the request by the City, the County, and the
University to provide direct irccess into the North Grounds of the University of Virginia and to
reduce impacts to University support facilities (police headquarters and printing services) and to
the private St. Anne's Belfield School. The adjusfinent at the north end was made to reduce the
number of business displacements and to blpass additionat commercial developments that had
occurred within the corridor. Ar additional shift was made in tle vicinity of Woodburn Road to
avoid a cemetery and to avoid a new elementary school and associated playground areas that
were constnrcted in the path of the origrnal selected Altemative 10 alignment.

Additional design adjustments, as well as a detailed stormwater management plan have been
developed as the desrgn process has progressed. The curent design reflects a continuing
refinement of projeet features that are consistent with design criteria while trying to minimize
adverse environmental consequences.
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Figures 2-1A through 2-1F show &e crurent design of the Selected Alternative and the
srrrounding topography. The following features are noteworthy with respect to the Reservoir
and its watershed:

. Total project length is approximately 6.2 miles. Project length within the boundaries of the
watershed is approximately 3.4 miles (about 55Vo of the total length).

' The closest edge of proposed pavement to the Reservoir is approximately 530 feet.
. The closest limit of road embankment to the Reservoir is approximately 454 feet.
. The closest distance between the water treafinent plant intake and an outfall point from which

road surface runoffwould discharge into the Reservoir would be approximately 5,800 feet.
. The marimum difference in elevation between the Reservoir surface (382 feet msl) and the

proposed road surface (570 feet msl) on the section closest to the Reservoir is approximately
188 feet.

The proposed Blpass right of way encompasses a total of approximately 330 acres of land, 219
of which lie within the Reservoir watershed (about 66% of the total project right of way). Of
these 219 acres, approximately 33 acres would be paved (100% impervious); tne remaining 186
acres would be grassed (10% impervious, equivalent to mowed lawns). The current design of the
Selected Alternative would cross 24 streams, 2.8 wetland ilcres, and I floodplain. In the 3.4
miles of alignment within the Reservoir watershed are 15 stream srossings. The Blpass would
not cross the Reservoir itself.

Runoff from the completed Blpass, as with other similar highwap in Virginia, may contain
various pollutants including sediment, metals, nutrients, and hydrocarbons. During storm events,
these pollutants could be tranqported into the Reservoir, but first they would be subjected to
treafinent ia stormwater management ponds, as well as natural deposition, dispersal, and
dissipation processes along the drainage paths between the road and the Reservoir. During dry
weathero most of the pollutant load will be contained within the highway surface, adjacent
shoulders, and grassed median.

Approximately 80o/o of &e proposed 3.4-mile section of the Blpass within the Resenroir
watershed would run through the Ivy Creek subwatershe4 and the remaining 20%o would drain
directly into the Reservoir. Even if no stormwater management strrctures were in place,
pollutants washing offthe paved surface are unlikely to affect measurably the water quahty of the
Reservoir or the water treahent processes. This conclusion was independently confirmed by
studies conducted by Black & Veatch for the Charlottesville-Albemarle Metopolitan Planning
Organizatron and by Dr. Shaw Yu of the Universrty of Virginia who conducted analyses for
VDOT.

Many federal and state regulations are in place to prevent the release of hazardous materials
during fransport. Permanent design features added to the Blpass would Seatly reduce the
probability of a spill even occurring. In the unlikely event of an accident during the tansport of
hazardous material and a resultant spill, both the tenrporary and permanent mitigation measures
used would limit the impact of any hazardous material spills to the Reservoir and watershed.
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The risk of a hazardous material spill on any road in the watershed with the potential to affect
water quality in the watershed without the Blpass in place is once every 40 years. With the
Bypass in place, that interval is estimated to increase to once every 30 years. A hazardous
material spill on the proposed Blpass within the Reservoir watershed is predicted to occur once
every 65 years, while spills on the critical segment of the Blpass closest to the Reservoir are so
improbable that one is predicted only once every 785 years. Risk estimates by Black & Veatch
for a water treatment plant shutdown resulting ftom a hazardous material spill incident on the
Blpass n 2A22 indicate a recurrence interval of 33 years. Without the Blpass, the recurrence
interval of a water treatment plant shut-down resulting from a hazardous material spill incident
on existing roads near the Reservoir was estimated by Black & Veatch to be 45 years.

Erosion and sedimentation during construction would occur as a result of earthmoving activities,
such as clearing and grubbing, excavation, embanhnent construction, rechannelaation, stream
relocation, removal of riparian vegetation, bridging, and the movement of equipment. Although
erosion tpically results in short-term impacts, some effects may last longero such as habitat
alteration and sedimentation of surface water bodies. Black & Veatch, under contract to the
Charlottesville-Albemarle Metropolitan Planning Organization, estimated sediment generation
assuming no erosion or sediment controls would be in place. Those estimates suggested that
unchecked sedimentation during project construction could reduce the useful life of the Reservoir
by up to l0 months. Similar estimates conducted by Dr. Shaw Yu of the University of Virginia
for VDOT using different procedures suggested that unchecked sedimentation during project
construction could reduce the useful life of the Reservoir by approximately 0.3 months. Black &
Veatch's estimates assuming various types of erosion and sediment confrols would be
implemented during construction suggested reduction of 2.3 to 5 months in the Resenroir's
useful life. Similar estimates by Dr. Yu, again using different procedures, suggest a reduction of
approximately 0.15 month if VDOT's planned erosion and sediment control measures are
implemented. The methods of ariving at the above estimates are described in Chapter 4.

Mitigation me:mures incorporated into the project include a number of temporary and permanent
erosion and siltation contols, stonnwater management facilities, and qpecial design features in
the most sensitive areas.

Archaeological surveys have identified trro archaeological sites within the proposed right of way
for the northern interchange that are eligible for the National Register of Historic Places. Data
recovery operations conducted in accordance with a plan that has been reviewed and approved by
VDHR will be undertaken prior to any land-disturbing activity related to Bypass construction.

2.2 ALTERNATIVES OVERVIEW
From the hrmdreds of possible alternatives identified initially during the Route 29 Corridor
Study, a set of 27 conceptual alternatives was derived. Those 27 then were screened further and
reduced to a set of Candidate Build Alternatives to be caried forward for detailed analysis and
documentation in the DEIS. Figure 2-2 shows the Candidate Build Altematives along with the
major environmental conshaints that factored into the altematives development. They included
seven blpass alternatives (Alternatives 6o 68, 7,'lA, 10, I l, and 12) on new alignments, and an
ExpresswayAltemative (Altemative 9) in the existing Route 29 corridor
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These altematives were endorsed by the Joint Transportation Committee (Route 29 Task Force),
which included County and City officials, as the reasonable alternatives to be considered. Input
from agencies and citizens also was reflected in the alternatives canied through and reported in
the FEIS. The FEIS thus presented a range of altematives both east and west of existing Route
29, as well as altematives along the existing alignment of Route 29.

In addition to the various blpass and expressway alternatives, a No-Build Alternative was
considered. Another altemative would have entailed construction of grade-separated
interchanges at three locations: Hydraulic Road, Greenbrier Drive, and Rio Road. These and the
Candidate Build Alternatives are discussed in greater detail in the following sections. Appendix
G is the Summary from the FEIS, which provides a comparative summary of the environmental
consequences of these altematives.

2.3 OTHER ALTERNATIVES IN TTTT' RESERVOIR WATERSHEI)

2.3.1 Previous Alternatives from FEIS

Altemative 10. Alternative 10, which was selected for implementation and subsequently
modified" was the nearest new-location altenrative west of existing Route 29. Approximately 5.4
miles long its southern terminus was at the interchange of Route 29 Blpass, Route 29/250
Bypass, and Route 250 Business (Ivy Road). Its northe,m teminus was at Route 29 near
Woodbrook Drive. Traffic forecasts indicated that this altemative would divert between 16%
and2TYo (approximately 10,600 to 14,000 vehicles per day) of the traffic on existing Route 29by
the year 2010. Alternative l0 did not cross the South Fork Rivanna River Reseinoir, but did
cross the Reservoir watershed for approximately 4.2 miles.

Altemative 11. Nternatle I l, approximately 9.4miles long, had the same southem tenninus as

Alternative 10. ft crossed the South Fork Rivanna River Reservoir and connected with Route 29
south of the Charlottesville-Albemarle Airport. Traffic forecasts indicated that this altemative
would divert between l0Yo and l3o/o (abut 5,200 to 7,800 vehicles per day) of the traffic on
existing Route 29 by the year 2010. It would meet the identified transportation needs, but not as

well as the Selected Altemative because it would not divert as much traffc from existing Route
29. Among its adverse environmental consequences were the uses of land from two Section 4(f;
historic properties (Schlesinger Farm and the Barracks Historic District). Approximately 17.7

acres along the eastern edge of the Schlesinger Fann historic property would be used and the
roadway would be about 800 feet from the main house. The use of this historic property would
constitute an adverse effect under Section 106 of the NIIPA.

Approximately 30.6 acres along the easterr edge of The Barracks Historic District would be used
and tlre alignment would be about 450 feet from the Farm Manager's House and about 1,600 feet
from the main Baracks house. The use of properly in the District, along with the visual and
noise impacts, would constitute an adverse effect under Section 106 of the NIPA. This
alternative also would require the use of approximately I 16 acres of agriculturaVforestal district
land, would cross Ivy Creek where populations of federally listed endangered James spinynussel
have been recorded, and would destroy the community cohesion of the Ivy Farm subdivision. It
also wordd cross 7.4 miles of the South Fork Rivanna River Reservoir watershed and the
Reservoiritself.
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Altemative 12. Nternatle 12, at a length of approximately 12.9 miles, was the farthest west and
the longest of the blpass alternatives described in the FEIS. It had the same southem tenninus as

Altematives 10 and ll, crossed the South Fork Rivanna River Reservoir, and connected with
Route 29 approximately 0.3 mile north of the North Fork Rivanna River. Traffic forecasts

indicated that this alternative would divert between 7o/o and9o/o (3,900 to 5,600 vehicles per day)
of the traffrc on existing Route 29 by the year 2010. Alternative 12 would not adequately serve
the identified transportation needs because it would not divert enough traffic away from existing
Route 29 to provide meaningful relief of congestion and it would provide a less direct route for
through traffic. Among its environmental consequences were the use of nearly 42 acres of land
from three Section 4(f) historic properties (Schlesinger Fann, Darby's Folly, and Crenshaw
Farm). This alternative also would require the use of approximately 174 acres of agriculturaV
forestal district land, would cross Ivy Creek where populations of federally listed endangered
James spinymussel have been recorded, and would destroy the community cohesion of the Ivy
Fann subdivision. It also would cross 8.4 miles of the South Fork Rivanna River Reservoir
watershed and the Reservoir itself.

2.3.2 Other Possible Alternatives

Other possible westem altematives include other locations for the alignment and variations on
the design of previously developed alternatives. During the Route 29 Corridor Study, it was
determined that Altematives 10, 11, and 12 represented the reasonable alternatives west of
exist''rg Route 29. Any other alternatives west of Alternative 12 would not meet the project
needs because such alternatives would be too far away to provide a viable alternative route to
divert traffic off of existing Route 29. Moreover, such alternatives would have even greater
impacts on the human and natural environment because they would cross an even greater portion
of the Reservoir's watershed and the more pristine rural areas of the county. They also would
cross rougher terrain and would impact rumerous residential developments, historic propertieso

agricultural and forestal districts, and other natural resources.

During the development of the Section 4(f) Evaluation, two modified versions of Altemative I I
were investigated that would avoid all direct uses of Section 4(fl properties. These modifications
would involve shifting the Altenrative 1l alignment to avoid the Section 4(f) uses of the
Schlesinger Farm historic property and The Baracks Historic District. One version would shift
the alignment to the east away from the Section 4(f) Schlesinger Fann historic property to run
between the Schlesinger Farm and the Albemarle County School Complex. A shift also would
be made to the east away from The Barracks Historic District to run between The Baracks and
the Woodlands historic property. This altemative, while avoiding direct use of the Albemarle
County School Complex, the Schlesinger Farm historic property, and The Baracks Historic
District, still would have a constructive Section 4(f) use of the westernmost portion of the
Albemarle County School Complex because of the substantial increase in noise levels that would
occur on that portion of the properly. In addition, this alternative would cross Ivy Creek at a
location with recorded occurrences of tle federally listed endangered James spinynussel, and
could result in the loss of individuals of the species as well as suitable habitat. This alternative
would increase the acreage of agricultural and forestal distict impacts to approximately I 19

acres, a level of impact that is precluded by state law with which VDOT must comply.
Agricultural and forestal districts are established to conserve and protect agricultural and forestal
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lands of the Commonwealth for production of food and other products and as valued natural and
ecological resources. State agencies are precluded from acquiring more than minor afftounts of
land from such districts unless there is no more economic and practical alterrative and there will
not be an unreasonably adverse effect upon state or local famrland protection policy. This
altemative would destroy community cohesion in the Ivy Farm subdivision by splitting the
neighborhood and displacing at least 14 homes. Other impacts associated with this alternative
include traversal of more than 7 miles of Reservoir watershed, and a crossing of the Reservoir.
In balancing &ese impacts against the Section 4(f) impacts of the Selected Alternative, the
impacts of this alternative are clearly more severe.

The second version of a modified Altemative I I would involve shifting the alignment to the west
to run around the south and west sides of the Schlesinger Farm, and then following the above-
mentioned shift to the east away from The Barracks Historic District. This altemative would
avoid all direct and constructive uses of Section 4(f) properties. However, tlis altemative too
would involve a crossing of Ivy Creek upstream of the recorded populations of James
spinlmussel and could adversely affect individuals of the species and its habitat. This alternative
also would require the use of approximately 116 acres of agricultural and forestal distict lands, a
level of impact that is precluded by state law with which VDOT must comply. This alternative
would negatively impact community cohesion in the Colthurst Farms neighborhood due to
splitting the subdivision. It would destroy community cohesion in the Ivy Famr subdivision by
splitting the neighborhood and disptacing at least 15 homes. Other impacts associated with this
alternative include traversal of more than 7 miles of Reservoir watershed, and a crossing of the
Reservoir. In balancing these impacts against the Section  (fl impacts of the Selected
Alternativeo the impacts of this altemative are clearly more severe.

Any altemative between existing Route 29 and the current design of the Selected Altemative
would pass through the most densely developed part of Albemarle County, causing considerable
community disruption. For example, near the south end, a shift eastward, besides connecting
with Route 250 Bypass too close to &e existing interchange at Barracks Road @oute 654),
would split several neighborhoods and disrupt a portion of the University of Virginia's North
Grounds. In the vicinity of the Albemarle County School Complex, a shift eastward would split
the school property and disrupt several communities along Hydraulic Road @oute 743). For the
section nearest the Reservoir, a shift eastward would split the Agnor-Hurt Elementary School
properly, or would disrupt dense commercial development between Berkmar Drive and existing
Route 29.

Modifications to the Selected Alternative would involve shifts of a portion of the alignment to
the east or west of the Albemarle County School Complex a sufficieirt distance to avoid any
direct or constructive use of the property. A shift that would move the alignment to the south and
east of the School Complex would result in splitting the Montvue and Terrell subdivisions,
encroachment on dense reside,ntial and commercial developments east of Hydraulic Road two
bridge crossings of Hydraulic Road, and displacement of the Roslp Heights subdivision. More
than 35 additional residential displacements and at least five business displacements would
occur. A shift to the west to avoid direct use of the Albemarle County School Complex would
entail a shift of approximately 1.3 miles of the alignment a marimum distance of approximately
700 feet to the west. V/ith this alternative, the northbound lanes would be approximately 350
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feet from the School Complex at their closest point. Noise impacts from the Blpass would be
reduced but not eliminated. Although this alternative would avoid the direct Section 4(f) use of
the School Complex, it still would have a constructive use. In addition, the crossing of tributary
K would be within 500 feet of its confluence with Ivy Creek (compared to more than 1,000 feet
under the Selected Alternative). This closer proximity to Ivy Creek may heighten the concem for
potential effects on downsfreaffr populations of James spinymussel, a federally listed endangered
species recorded in Ivy Creek. The determination of no jeopardy to the mussel made by the U.S.
Fish and Wildlife Service (USFWS) for the Current Design would need to be revisited with
additional formal consultation with USFWS. The eacroachment on the Ivy Creek Agriculturat
and Forestal District would increase to approximately 5.6 acres, more than the minimal amount
allowed under state law. Community cohesion in the Ivy Ridge subdivision would be negatively
impacted and seven homes in that neighborhood would be displaced.

To avoid both direct and constructive use of the School Complex, another design shift to the west
was evaluated. This alternative would require a shift of approximately 2.1miles of the alignment
for a maximum distance of approximately 1,400 feet to the west. With this alternative, the
northbound lanes would be approximately 1,100 feet from the School Complex at their closest
point. Noise impacts to the School Complex &om the Blpass would be eliminated and virtually
all of the alignment would be hidden from view by intervening terrain and vegetation. However,
this altemative would push the alignment onto the Schlesinger Farm historic proper[y, resulting
in a Section 4(f) direct use of approximately 6.7 acres of the property. This shift and use would
constitute an adverse effect under Section 106 of the NI{PA because it would phpically damage
a portion of the property, would change the character of some of the property's features that
contribute to its historical significance, and would introduce visual and audible elements that
would diminish the integrity of the property's historic features. This impact is considered more
severe than the impact on the School Complex by the Crurent Design because the historical
significance of the site is intrinsic in the property and cannot be replicated elsewhere; whereas
the recreational attributes of facilities on the School Complex can be recreated elsewhere. This
alternative also would involve two crossings of Ivy Creek at the location of recorded occturences
of the federally listed endangered James spinyrrussel, which could result in losses of individuals
and suitable habitat of the species. This altemative also would involve a longitudinal
encroachment of nearly 1,000 feet on a tributary of Ivy Creek. In addition, it would negatively
impact community cohesion in the Ivy Ridge and Roslp Ridge subdivisions.

In considering all the possibilities for altematives that would cross portions of the watershed, the
Selected Altemative is the one that both meets the project needs and is the overall least damaging
to the Reservoir and the watershed without causing unaccqrtable impacts to other sensitive
resources.

2.4 ALTERNATIVES NOT IN WATERSIIEI)

2.4.1 Previous Alternatives from FEIS

Altemative 6. Altemative 6, approximately 8.1 miles long was located east of existing Route
29. Its southern terminus was at Route 250 in the Pantops area east of the Rivanna River and its
northern terminus was at Route 29, jtst north of Route 649. Alterrative 6 would not adequately
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serve the identified transportation needs because it would not divert enorrgh traffic away from
existing Route 29 to provide meaningful relief of congestion and it would provide a less direct
route for through traffic. Among its environmental consequences would be the use of more than
30 acres of Section 4(f) lands from two publicly owned public parks, including displacement of
two athletic fields, two softball fields, and several holes of a golf course.

Alternative 68. Alternative 68, approximately 7.8 miles long, had tle same termini as

Altemative 6, but for most of its length would be located farther east. Alternative 6B was
developed to avoid the Section 4(f) impacts of Alternative 6 on Darden Towe Park and Pen Park.
Traffic forecasts indicated that this altemative would^ divert between 3Yo and 4% (about2,000 to
2,600 vehicles per day) of the haffic on existing Route 29 by the year 2010. Alternative 68
would not adequately serve the identified transportation needs because it would not divert
enough traffic away from exisring Route 29 to provide meaningful relief of congestion and it
would provide a less direct route for through traffic. Among its environmental conseque,lrces
would be the use of 16 acres of land from the Section 4(f) historic property, Ridgeway,
determined by VDHR to be eligible for the NRIIP. This alternative also would encroach on the
Southwest Mountains Rural Historic District, another Section 4(f) historic property.

Alumative 7. Alternative 7, approximately 7.3 miles long, followed the general corridor
planned for the Meadow Creek Parkway, a conholled access highway included in tle regional
tansportation plan. At its southern end, it would relocate a short section of Mclntire Road and
connect with existing Mclntire Road south of Route 250 Blpass. It had the same northem
terminus as Alternatives 6 and 68. This alternative was designed to avoid the impacts that
Altemative 7A would have on Mclntire Park. Altemative 7 would not adequately serve the
identified fianqportation needs because it would not divert enough traffic away from existing
Route 29 to provide meaningful relief of congestion and it would provide a less direct route for
through taffic. This altemative also is incompatible with City and County plans to provide a
low-speed, parkway-type facility in this corridor.

Alternative 7A. Altemative 7A" approximately 7.0 miles long, was identical to Alternative 7,
except for the southern terminus. Instead of remaining east of Mclntire Park, this alternative
passed through the eastern third of the park and connected with Route 250 Bypass just opposite
Mclntire Road. Alternative 7A followed the general corridor planned for the Meadow Creek
Parkway, a controlled access highway included in the regional transportation plan. Alternative
7A would not adequately serve the identified transportation needs because it would not divert
enough traffic away from existing Route 29 to provide meaningful relief of congestion and it
would provide a less direct route for through taffic. This alternative is incompatible with City
and County plans to provide a low-speed, parkway-t5pe facility in this corridor. Among its
environmental consequences would be the use of approximately I I acres of Section a(f hnd in
Mclntire Park and displacement of three holes of the nine-hole golf course.

Altemative 9 @ryressway). Altenrative 9, approximately 3.3 miles long, followed the existing
corridor of Route 29 from the intersection of Route 250 Blpass to the South Fork Rivanna River.
It would consist of two separate roadways totaling 10 lanes: a 50 mph, four-lane,limited access

freeway running in the middle of the facility and generally depressed below existing gound
levelo and northbound and southbound service roadso three lanes each, on each side of the
freeway. Access to businesses on the west side of Route 29 would be from the southbound
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service road, and to businesses on the east from the northbound service road. Intersections would
be provided at tle service roads and l0 major cross streets, with the central freeway passing

under tlese intersections. At the intersections, additional lanes would be provided on the service

roads to accommodate furning movements. Slip ramps at various locations would allow traffic to
move between tle express lanes and the service roads. At the southern terminuso the freeway
lanes would be elevated on a flyover bridge structure that would veer offthe Route 29 corridor to
join the Route 250 Blpass corridor to the west. The freeway lanes would come back to grade in
the median of the Route 250 Blpass in the vicinity of the Barracks Road interchange.

Alternative 9, the Expressway Alternative, would not adequately serve the identified
transportation needs. It would not serve through traffic as well as the Selected Alternative
because speeds would be slower, the level of traffic service would be lower, and the slip ramps

between the freeway lanes and the local lanes would infioduce conflict points between local and

througb traffic. The traffic analyses reported in the FEIS indicated that this altemative would
have the worst level of traffic service of all the build alternatives. Because the expressway would
be in a cut of limited width due to lateral constraints imposed by roadside commercial areas,

snow removal and other maintenance activities would be difficult. Construction of this
alternative now would require complete demolition of the Base Case improvements that were

completed recently at an estimated cost of $32 million. The construction would severely disnrpt
traffic movements for several years and would intemrpt access to businesses. Maintenance of
traffic during construction also would be complicated and costly. At least I I businesses, and

probably more, would be displaced. This altemative was sfiongly opposed by the local business

community and, as reflected in the CrE's resolution against an interchange at Hydraulic Road,

also would be unacceptable to the City of Charlottesville.

Base Case with Grade-separated Interchanges. This alternative would involve adding three
grade-separated interchanges to the now-completed Base Case improvements on existing Route

29. As shown on Figure 2-3, the interchanges would be at Hydraulic Road, Greenbrier Drive,
and Rio Road. Each interchange would be constructed in a tight urban diamond configuration to
achieve the least impact to adjacent businesses. This alternative would eliminate the at-grade

crossings of Route 29 by Hydraulic Road, Greenbrier Drive, one of the Fashion Square Mall
entrances, Rio Road and Albemarle Square Court, and thereby eliminate the conflicts of crossing
traffic with mainline Route 29 t,;affic (and the traffic signals regulating those conflicts) at those

locations. Implementation of this alternative including the interchanges would improve the flow
of through traffic on the 1.5 miles of Route 29 that would be involved in the consfiuctiono and

thus improve the overall avemge tavel speed on Route 29 between the Route 250 Blpass and the

South Fork Rivanna River. Because of these benefits, the three interchanges originally were

included as paxt of the overall selected improvements (in addition to the Alternative l0 Blpass),
but were subsequently eliminated.

The Base Case with Grade-separated Interchanges Alternative would have no Section 4(f)
involvements and therefore represents a tota/- Section 4(f) avoidance alternative, as well as an

avoidance alternative to the involvement at the Albemarle County School Complex. However, it
is not a feasible and prudent avoidance alternative because it would not satisfr the identified
transportation needs.
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As noted in the FEIS, the average operating speed by the year 2010, though faster than it would
be without the interchanges, would remain low in the range of 30 to 33 miles perhour, with stop-

and-go conditions still persisting at the remaining eight signalized intersections. As further
note4 these conditions are not consistent with an arterial routens function as a high-speed facility
for uninterrupted travel. Also, although conditions for through traffic on Route 29 would be

incrementally improved, tuming movements onto and off of the cross streets at the interchange

ramp termini would still be controlled by traffic signals. In essence, the intersection congestion

would be relocated from the existing intersection locations to the interchange ramp termini.
Although the interchanges would improve travel conditions on segments of existing Route 29,

they would not do so to the extent that the need for the Bypass would be precluded.

Additional traffic analysis for the year 2015 conducted during the design of the three

interchanges showed that the interchanges alone would improve the intersection level of traffic
service at only three of the nine intersections analped. Average travel speeds would remain in
the range of 15 to 17 mph and average delay would be reduced approximately l7%. In contrast,

the Bypass alone would improve the intersection level of traffic service at eight of the nine
intersections analyzed and would reduce average delay for vehicles remaining on existing Route
29by approximately23%. The vehicles using the Bypass would experience no delay.

The CTB withdrew its approval of the grade-separated interchanges and terrrinated their design

and development in a resolution dated February 16,1995. Among the reasons cited were citizen
opposition, citizen requests to proceed with the Route 29 Blpass instead of the interchanges, a

request from Charlottesville's City Council to stop development of the Hydraulic Road

interchangeo cost (approximately $15 million per interchange) and available funding
considerations, the need to reconstruct more than 6A0/o of the Base Case improvements (the'n

nearing completion), inconvenience to the local and arterial traveling public and businesses

during construction, ffid the minimal improvement in the ultimate level of service that
construction of the interchanges would produce. Constnrction of the interchanges would still
leave eight traffic signats in place. No traffic would be diverted from existing Route 29, and the

24,400 vehicles per day projected to use the proposed Blpass would continue to contend with
low speeds on sections not included as part of the interchange improveme,lrts. Construction of
the interchanges would displace at least 1l businesses, and possibly tN rrumy as 23 depending on
whether impacts to parking and access would render the businesses nonviable, and it would
reduce available pa.rking for 36 other businesses. It would take about two years to build each

interchange and, during that time, the local and through traffic would be disrupted by temporary
constrictions and detours. Access to businesses also would be disrupted during the construction
period. In addition, this alternative would require substantial reconstruction of a major portion of
the Base Case improvements that were recently completed at a cost of $32 million.

2.4.2 Other Possible Alternatives

During the Route 29 Corridor Study, it was determined that Alternatives 6, 68, 7, and 7A
rqrresent the reasonable alternatives east of existing Route 29 wahlo;trd and described in the
FEIS. Any other altematives east of Route 29 would have even greater impacts on the human

and natural environment because of the numerous residential developments, parks and recreation
areas, historic properties, natural resources, and other constraints. Any alternative betwee'n
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existing Route 29 and Alternatives 7 and 7A would pass through the most densely developed part
of Albemarle County, causing considerable community disruption. Any altenrative east of
Alternative 68 would divert even less traffic than Alternative 68 and would get involved in the
rugged terrain of the Southwest Mountains as well as the Southwest Mountains Rural Historic
District.

2.5 NO.BTIILD ALTERNATTVE
The No-Build Altemative would leave Route 29 nits existing condition between the Route 250
Blpass and the South Fork Rivanna River. Existing Route 29 has eight lanes (three through
lanes and a continuous right-turn lane in both directions). There are 13 signalized intersections
and l0 unsignalized intersections on this 3.5-mile sfetch of Route 29. The posted speed limit is
45 miles per hour. There are numerous curb cuts providing ingress and egress to businesses that
line both sides of the road. These conditions impede the mobility of traffic in the Route 29
corridor. This alternative would not satisfr the identified transportation needs. It would not
relieve congested conditions projected for this roadway and no acoommodation would be
provided for through traffic.

2.6 COMPARATTVE ST]MMARY
In comparing the alternatives, tle following factors are considered:

. How well the identified transportation needs would be met by the altemative.

. Impacts on the South Fork Rivanna River Reservoir and its watershed.

. Other environmental constraints, including Section 4(f) properties and other resources that
receive a comparable level of protection rmder the law, zuch as agricultural and forestal
districts and federally listed threatened or endangered species.

. The magnitude of community disruption.

. Other unique or unusual factors or costs.

2,6.1 Meeting Purpose and Need

As noted earlier, the Route 29 Corridor Study involved a comprehensive evaluation of numerous
location and design alternatives to relieve traffic congestion and expedite through traffic
movement. location altematives included the existing Route 29 alignment, near and far western
bypass alignments, ild near and far eastern bypass alignments. Altenratives following the
existing Route 29 alignment had to be able to accommodate both the local ar,cess function in the
heavily developed commercial and residential areas and the mobility function for through taffic
on the same roadway.t One approach was to sqmrate the two functions byputting through traffic

I 
Io thi* cont€xt, "local" means traffic oriented to dwelopment or intersecting streets along Route 29 between Route

250 Bypass and the South Fork Rivanna River and "tlrough" means traffic not so oriented (i.e., passing entirely
through that section of Route 29. In the larger context of the Route 29 Corridor Study origin-destination analyses
and traffic modeling, "local" referred to taffic having origin or destination or both within the greater Chadottesville-
Albemade region (i.e., the MPO's boundaries for regional planning) and "tlrough" referred to taffic passing entirely
through the region.

2-19



Rorte 29 Bypass
Final Sqrylcmenul Environmental Impact &aement ChEner 2

on an expressway and putting local traffic on service roads on either side of tle expressway.

This was Alternative 9 as presented in the FEIS. Another approach was to expedite the through
movements by constructing grade-separated interchanges at crossroads that represented the
greatest conflicts between through and crossing traffic. This was the Base Case with Grade-
Separated Interchanges at Hydraulic Road, Greenbrier Drive, and Rio Road as presented in the
FEIS. The Base Case improvements, which involved the already-prograrrmed, and since
completed, widening of Route 29 to six lanes and continuous right-tum lanes between Hydraulic
Road and the South Fork Rivanna River, served as the No-Build Alternative.

Conceptually, potential blpass alternatives on new location would meet the transportation needs

by diverting traffic from existing Route 29, thereby reducing volumes on tle existing road and
reducing the attendant delays, and by providing a new high-speed roadway separate from the
low-speed roadway througb the urbanized area to enhance mobility for through traffic. In
modeling the traffic movements associated with various possible blpass alignments, it was found
that blpass alignments farther away from existing Route 29, whether to the west or to the east,

would divert less tra^ffic from existing Route 29, and therefore would not meet project needs as

well as alignments closer to Route 29. Alignments to the east in particular would divert less

traffic because they are too far removed from the principal travel desire lines for through traffic
or for local traffic oriented to developed areas beyond the section of Route 29 addressed in the
study. Approximately 65% of traffic interchanging between Route 250 Blpass and Route 29
north of the Route 250 Bypass was found to be oriented to the west leg of the Route 250 Blpass.
The characteristics of the Route 250 Bypass ditrer west and east of Route 29, and therefore offer
different attractiveness for faffic traveling tol-64 and beyond. West of Route 29,the Route 250
Bypass is a limited access roadway with a posted speed limit of 55 mph. East of Route 29, the
posted speed drops to 45 mph and there are several at-grade signalized intersections. With an
eastem alignment, traffic in and out of the Universrty of Virginia's North Grounds would
continue to use existing Route 29. Likewise, fiaffic oriented to residential areas to the west and
traffic oriented to the growing commerciaVoffice development near the interchange of the
existing Route 29 Blpass and Route 29 Business just north of I-64 would continue to use

existing Route 29 rather than an eastern bypass.

In the course of preparing this document, several local govemmellt and organization
representatives suggested that new taffic analyses be done to reflect a more up-to-date review of
land use and travel pattems. Therefore, a review was conducted of the traffic sfudy results used
in the FEIS, the analyses prepared n 1997 by Parsons Brinckerhotr Quade & Douglas SBQD)
for the design of the Bypass, and otler pertinent data. This review was to assess whether traffic
conditions and forecasts have changed to the exte,nt that use of the 1997 analysis is no longer
appropriate. This review was confined to an assessment of the traffic volumes (daily and peak)

and whether the traffic growth shown 4ppears to be reasonable. Technical analpes (level of
service analysis) were not reviewed.

The finat design of the Blpass is based on accommodating traffic forecast to the year 2022. \\e
forecast year tlpically is chosen for a 2O-year horizon from the opening date of a new facility, but
it can vary based on the current validated horizon year of regional models and the availability of
the land use and demographic forecasts that are critical inputs to the transportation forecasting
process. The PBQD analysis used the 2015 Charlottesville regional model and used an annual
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compounded growth rate of 1.7%o to develop year 2A22 traffic (resulting in 2022 traffic volumes
approximately 12.5% higher than 2015). A review of the daily and peak-hour (a.m. and p.m.
peaks) traffic was performed for key links in the study area. These are: Route 250129 west of Ivy
Road, Route 250 east of existing Route 29,the proposed Route 29 Blpass, and existing Route 29
both south and north of the northem terminus of the proposed Route 29 Blpass. As listedbelow,
the daily traffic on these links in 2022 is expected to range from24,400 vehicles per day (vpd) on
the proposed Route 29 Blpass to 68,400 vpd on Route 29 north of the proposed Bypass.

Link
Year2O22
DailyVolume

Route 29/250 west of lvy Road 35,000

Route 250 east of existing Route 29 43,000

Proposed Route 29 Bypass 24,400

Route 29 south of north terminus of proposed Bypass 46,300

Route 29 north of north terminus of proposed B1ryass 68,400

Peak-hour traffic on each of these links ranges from 7.7Yo of daily traffic to I l.lyo, within the
usual ratios that typically range from 7 to l2o/o. On all of these links, the peak to daily ratio is
higher in the p.m. than the a.m., resulting in higher forecasts for the p.m. peak hour. The peak
hour directional distributions of traffic range from a high of 704A on Route 250 east of existing
Route 29 to close to 50-50 on Route 29 south of the northem terminus of the proposed Bypass.
Truck percentages on these links ranged from 6 to \Yo. None of the chamcteristics developed
and used by PBQD for the study links are unreasonable and one could expect that these
characteristics would remain much the same if the traffic were to be updated.

While the PBQD report did not include any base year fiamc counts, the reported 2022 fraffic
volume on Route 29 north of the northern terminus of the proposed Bypass was compared to
count data obtained as part of VDOT's Route 29 Corridor Development Study (Phase I from
Charlottesville to Ware,nton). The study area for the Route 29 Corridor Development Study
(CDS) ended at the northem end of the proposed US Route 29 Bypass. Traffic volumes at the
southern end of the CDS are 5,973 in the p.m. peak hour as compared to the 6,035 projected for
2022by the PBQD study. Accounting for two more yeani of growth, the CDS forecast on Route
29 just north of the northern terminus of the proposed Bypass would be in the range of 6,200
vehicles in the p.m. peak hour. fNote that the closeness of the two forecasts (less than 3%o

difference) is largely explained by the fact that the CDS used the sane regional model at the
soutlern end.l

With traffic data for both base year (1994) and202O, the Route 29 CDS provides independent
information on traffic growth, peak-todaily ratios, directional disfibutions, &d tuck
percentages. The nearest daily traffic count that included separate truck counts for the Route 29
CDS was north of the North Fork of the Rivanna River fiust north of Route 1510, or Camelot
Drive). At this location, there were 4.7% t:uckso the peak-to-daily ratio was 9% n the a.m. and
l0o/o rn the p.m., and the directional distribution was 690/o soutlbound in the a.m. and 62Yo

northbound i*the p.m. All of these data generally are consistent with the PBQD 2022 forccasts.
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The only area of difference is the higher percentage of trucks used in the PBQD study. This
higher percentage would give conservative results in the operational analysis (i.e., ensuring
adequate road design and accounting for impacts).

In terms of trafific growth, the traffic forecasts at the southern portion of the Route 29 CDS study
area show an annual compounded growth rate from 1994 to 2020 of just under 2.5o/o. This
growth rate supports the l.lo/o used in the PBQD study, perhaps indicating again that the PBQD
study may be slightly conservative.

It can be concluded that, in general, the PBQD study utilized traffic forecasts that are reasonable
and consistent with other sfudies. The overview assessment of the report indicated no reason to
expect substantially different results if the analysis were perfonned again. The growth in traffic
projected by PBQD using the regional model and additional factoring 4ppear to be reasonable.
Even if the desire were to analyze traffic conditions fot 2025 rather thqn 2022 (to provide a
longer horizon), the change in traffic volumes would be about 5o/o, generally not enough to
change the results of the analpis and well within fpicat margins of error for forecasting.
Beyond extending the horizon year, reasons that justift revisions to traffic forecasts tlpically
include major changes in the planned regional transportation network or major changes in land
use forecasts. While every regron adjusts their models based on changes in planned
improvements and adjustments in land use forecasts, there do not appear to be have been any
such major changes in the Charlottesville region. I*nd use pattems in the County's Land Use
Plan are not substantially different from those used in preparing the FEIS. And although the
County has put increasing emphasis on steering development to designated Development Areas,
and increasing densities in those areas, the locations and patterns of those Development Areas are
essentially the same as before. Moreover, the MPO's own traffic modeling for the 2021Update
of the Charlottesville Albemarle Regional Transportation Plan projected daily traffic volumes on
the Blpass comparable to those projected by PBQD.

2.6.2 Environmental Constraints

Althougb this document focuses on issues related to the Soutl Fork Rivanna River Reservoir and
its watershed and archaeological resources at the northem terminus, there are many other
environmental constraints that were considered in developing and evaluating the alternatives.
Some of these are of equal, or even greater, concern than the Reservoir or archaeological issues
because of the level of protection afforded them under the law. Environmental laws goveming
federal actions establish a variety of legal standards, which give varying degrees of protection to
environmental resources. The Endangered Species Act establishes the highest level of legal
standard because a jeopardy opinion can stop a project while in development. The next level of
legal standard can be represented by Section 4(f), which requires that feasible and prudent
alternatives be considered and rmique problems of extaordinary be documented
before resources protected by Section 4(f) can be used. At the next level, Section 404 of the
Clean Water Act requires a rigorous alternatives analpis and a decision that takes into
consideration the public interest. The fourth level of legal standard is exemplified by NEPA,
which fosters good decision making, using environme,lrtal factors as a key consideration. Fi:nally,
there are laws such as Section 106 of the National Historic Preservation Act or the Farmtand
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Protection Policy Act, which require consideration of, and consultation on, the impacted resource
that is protected.

In addition, although an EIS documents compliance with federal laws, stafutes, and regulations,
state laws also may have a bearing on the state's ability to carry out a project. For example, state
agencies such as VDOT are precluded from acquiring more than minor amounts of right of way
from agricultural and forestal districts, unless there is no more economic and practical altemative
and tlere will not be an unreasonably adverse effect upon state or local farmland protection
policy. Many such districts have been established by Albemarle County in accordance with the
Virginia Agricultural and Forestal Districts Act, the intent of which was to establish a state
policy to conserve and protect agricultural and forestal lands of Virginia for production of food
and otler products and as valued natural and ecological resources.

Lands farther to tle west of the study area have major terrain limitations as the land rises into the
foothills of the Blue Ridge Mountains. These lands also represent more rural and undisturbed
land uses. They lie in an area designated by the County for low gpwth and consist primarily of
farmland and forestland. These lands also contain 258 square miles of watershed for the South
Fork Rivanaa River Reservoir, a major water supply for Chadottesville and Albernarle County.
Lands to the west closer to the study area that are not historic properties or agricultural and
forestal disfiicts are nearly all developed into residential subdivisions (e.9., Ivy Farm, Ivy Ridge,
Farmington). All lands between the Current Design and existrng Route 29 arc completely
covered by dense residential and commercial developments.

I^ands farther to the east likewise have major terrain limitations, primarily the Southwest
Mountains, which rise as much as 1,000 feet above the surrounding lands. These lands too are
more rural and undisturbed and lie outside the designated growth axeas. The Rivanna River and
its South and North Fork tributaries, and their associated floodpleins, are generally oriented in a
north-south direction between the Southwest Mountains and the densely developed area of
Albemarle County north of Charlottesville. Lands that are not in the river floodplain between
Route 20 and Route 29 south of the South Fork Rivanna River are almost completely occupied
by residential and commercial development.

2.6.3 Current Design of Selected Alternative Compared to Original Design

Figure 2-4 shows the differences in the vicinity of the Reservoir between the current design of
the Selected Alternative and the original alignment of Altemative l0 as it was presented at the
1990 Location Public Hearing and adopted by the CTB. For the Selected Altemative, the 1995
adjusfinents to the southe,r:r and northern termini resulted in moving the alignment's crsssing of
Woodbum Road farther north to avoid Agnor-Hurt Elementary School, which had been built
subsequent to adoption of the original alignment.

During development of site plans for the school, the County asked VDOT to shift the adopted
Alternative l0 to the north 1,000 feet. Upon reviewing the County's proposed site pla4 VDOT
expressed concerns about the request because such a shift could entail greater impact to the
Reservoir and more severe impacts to tle Squinel Ridge neighborhood. Nevertheless, VDOT
committed to working with the County to adjust the alignment and cross section to the extent
possible to minimize damages to the proposed school development.
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This resulted in an increase of roughly 400 feet in the length of alignment within the Reservoir
waterched at this location. In addition, the limit of proposed right of way was moved rougbly
390 feet closer to the Reservoir. Finally, the area of proposed right of way between Earlysville
Road (Route 743) and Woodburn Road @oute 659) increased by rougNy 1l acres. (However,
note that the acreage for the Selected Alternative also accounts for stormwater management
ponds and actual construction limits, whereas the 1990 alignment was based on a corridor width
with no detailed design depicted). The increases at this location are offset by decreases at the
southem terminus. As a result of shifting the alignment of the southern terminus to the eas! the

amount of proposed roadway within the Reservoir watershed was decreased.

The total calculated length of alignment now within the watershed (based on stationing on the
design plans) is approximately 3.4 miles, compared to 4.2 miles for the original Altemative 10.

This is the shortest of any alternative considered witl watershed encroachments. Alternatives 11

md 12 would have more than twice the length of alignment within the watershed and, therefore,
clearly would have greater environmental impacts within the watershed. To shorten it any further
would involve shifting the alignment eastward, which would cause considerable community
disruption, as can be seen readily by referring back to Figures l-2 and,2-2.

With regard to archaeological resources, the current design of the Selected Altemative will
diqplace two National-Register-eligible prehistoric sites that would not have been involved with
the original Alternative 10. However, both of the sites are important chiefly for the information
they contain, which can be recovered under the VDHR-approved data recovery plan. Both
VDHR and the Advisory Council have agreed that the project would have no adverse effect on
these sites if the data recovery plan is implemented. Therefore, although the sites themselves
would be los! the data recovered would contribute to increased understanding of Native
American activities in the project area.
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AFF'ECTED ENWRONMENT

3.1 INTRODUCTION
The 1993 Final Environmental Tmpact Statement (FEIS) for the Route 29 Corridor Study fully
described the environment surrounding the Route 29 corridor in the Charlottesville area.

Because the focus of this Supple'mental Environmental Impact Stateme,nt (SEIS) is on water
resources in the South Fork Rivanna River Reservoir watershed and archaeological resources at
the northern interchange, the descriptions in this chapter are limited to those issues.

3.2 SOUTII F'ORI( RTVANNA RTVER RESERVOIR WATERSHEI)

3.2.1 Physical Description
Terrain, Geologt, and Soils. Located in the Piedmont and Blue Ridge Physiographic Provinces
of Virginia the waterched encompasses approximately 258 square miles, nearly all within
Albemade County, as shown on Figure 3-1. The topography of the watershed is hilly to
mountainous, with elevations rangrng from 382 feet above sea level at the Reservoir dam
spillway to 3,000 feet above sea lwel on tle eastern slopes of the Blue Ridge Mountains, which
cornprise the westem edge of the watershed. Ion& low hills and morlrtains are scattered
throughout. Underlying geology of the upper watershed along much of the drainage divide is
composed of sfatified rocks of the Blue Ridge Anticlinorum, chiefly, metabasaltic rocks
associated with the Catoctin Formation. To the east and southeast are rocls of mixed miaeralogy
and lithology associated with the Blue Ridge Basement Complex. Soils vary greatly across the
watershed. Those within the project area consist mainly of deep, well-drained soils that have a
clayey or loamy subsoil formed in colluvi,um.

Hydrologt. As shown in Figure 3-1, the Reservoir watershed lies within the upper Rivanna
River watershed, which encompasses most of the South Fork Rivanna River watershed. The
South Fork and the North Fork join just northeast of Charlottesville to form the Rivaana River,
which joins the James River, which flows to the mouth of Chesapeake Bay at Hampton Roads.
As shown in Figure 3-2, four major tributaries feed the South Fork Rivanna River Resenroir: Ivy
Creek, Meehums River, Moormans River, and Buck Mountain Creek. The l,ower SFRR
Tributaries (Fishing Creek, Naked Creelg and several unnamed tributaries) drain direct$ into the
Resenroir and contribute comparatively small volumes of water. Many streams in the watershed
are small, unnamed intermittent or perennial tributaries.
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The topography and the well-&ained nature of the soils limit the amount of wetland areas in the
watershed. Those wetlands that exist are generally the result of small seeps or springs at the
bases of hills, narrow riparian fringes, small in-stream bars, or shallow ponds that support
emergent vegetation. Due to the small size of the wetlands present, a functional assessment by
James R. Reed and Associates, Inc. in 1990 scored the functional values on all indicators
(hydrological, wildlife, and social values) as low. Of the approximately 192 acres of wetlands
that Reed estimated in the South Fork Rivanna River watershed, about two thirds, or 128 acres,

consisted of wooded wetlands. Because these wetlands ane small and scattered, their
predominant functions are groundwater discharge that supports lorflow conditions, and
sediment/toxicant retention. Other functions that are present in some wetlands include nutrient
removal, wildlife habitat, and finfish habitat.

Floodplains in this area remain undeveloped, so regular flooding has little detrimental effect on
the built environment. Most of the floodplains are narrow due to the topogmphy of the area.

Land Cover and Zoning. Land cover characteristics for the Reservoir watershed are

summarized in Table 3-1 and illustrated in tr'igure 3-3. Approximately l.4o/o of the total
watershed is developed, approximately 24Yo is in agriculfural uses (cropland or pasture), and
approximately 7 3% is forested.

Table 3-l
LAND COVER IN THE RESERVOIRWATERSHED

Land GoverTlpe Area (acres) Percentage of Watershed
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Developed

Agricultural

Forest

WeUand

Barren

Water

2,312

39,629

120,868

165

826

1,321

't.4

24.O

73.2

0.1

0.5

0.8

Effective lmpervious Cover 9,412

Source: Sotlfi Fork Rivanna Reserwh ReWing on 35 Years Anticipating 5O Years. Rivanna Water and Serrver Authority.
Dra,ft'll'16102.

The Land Use Plan element of Albemarle County's Comprehensive Plan divides the cormty
generally into Development Areas and Rural Areas, with the intent of guiding new development
into areas that can support it and discouraging development in areas with sensitive natural
resources or inadequate public facilities. The Development Areas are clustered primarily around
the perimeter of the City of Charlottesville and along Route 29 north of Charlottesville. The
Reservoir watershed lies predominantly in Rurat Area l. The County's zoning regulations
support the Comprehensive Plan by requiring a minimum lot size of 2l acres for subdivisions of
land in Rural Areas. This reflects a substantial downzoning (from the previously allowed 2-acre
lots) implemented by the County in 1980 to slow development in the watershed and other rural
areas.
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Despite the restrictions, however, development has continued in the watershed. Albemarle
County's Watershed Manager reports that the population growth rate in Rural Area I has been

approximately 1.65% per year between 1985 and 2000, which is higher than the average growth
rate for Rural Areas (1.49% per year), but lower than the average growth rate for Developmelrt
Areas (1.94o/o per year). This growth continues a pattern observed more than 20 years ago. The
South Rivanna Reservoir Watershed Management Plan (the Plan) prepared by F. X. Browne in
1979 described development patterns in the watershed atthat time. The Plan reporfed that about
40Vo of residential construction in Albemarle County from 1977 to 1979 occurred within the
Reservoir watershed. Projections of development continuing to follow that pattem between 1975

and 1995 suggested an additional increase of 67% in residential construction and 100% in the
watershed population. These 6ldings led to the downzoning noted above and other watershed
management measures described later in this chapter.

The Plan also stated that development within the watershed was concentrated in the Mechums
River, Ivy Creek, and Lower SFRR Tributaries subbasins. These areas accounted for only 56%
of the land in the watershe4 but accormted for 87Yo of the watershed population, 87o/o of the
impendous are4 and 860/o of the public roadways. This patte,m persists today, though not as

pronounced with an estimated 67Yo of the total effective impervious area accounted for by these

three subbasins.

Continuing population and employme,nt growth in Charlottesville and Albemarle County
continues to stimulate associated development. Much of this development has occurred in or
near the Route 29 Corridor, especially in the commercial corridor between the Route 250 Bypass

and the South Fork Rivanna River. The County has approved new residential subdivisions in
areas surrounding the proposed project and has built infrastructure to support those

developments, such as the Agnor-Hurt Elementary School on the east side of Woodbun Road,
the Ivy Creek School next to the Jack Jouett Middle School, water and sewer facilities, and street
improvements. Approvals for new residential subdivisions also have been granted by the County
in areas west of the project within the watershed of the Reservoir, some near the banks of the
Reservoir. Some farms along secondary roads are being carved into mini-estates with large
houses on large lots, as retirees and others move into the area.

Development near the proposed project is expected to continue. The County's Comprehensive
Plan and Land Use Plan allow for considerable growth in designated Derrelopme,nt Areas south,
east, and north of the project. In additioq residential development is ongoing in the westem part
of the County, where a number of new residential subdivisions have been built on former
fannland and forestland. Residential development also has been occurring in portions of the
County south and east of Charlottesville. New schools and other public infrastructure have
accompanied this development. Commercial development continues to flourish along existing
Route 29. This ongoing development is a result of market conditions and perceptions &at
Albemarle County is an attractive place to live.

mHW and Natural Areas. A tpical range of game and non-game species reside in, or migrate
through the watershed. Wood ducks, mallards, and Canada geese are found along the major
steams and on the South Fork Rivanna River Reservoir. Beaver, river otter, various species of
snakes and arrphibians, and many bird species that favor aquatic areas also are known to inhabit
the area. The federal list of endangered and tlreatened species indicates that one endangered
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aquatic animal species, the James spinymussel, occurs in the watershed. Populations of the
James spinymussel have been located in the Mechums River, RockyRun, Buck Mountain Creek,
and Ivy Creek. There are no habitats within the watershed that are considered to be critical to
threatened or endangered species of wildlife. The 215-arr:e Ivy Creek Natural Area, joinff
owned by Albemarle County and the City of Charlottesville, lies at the confluence of Ivy Creek
and the Reservoir. The Natural Area is open to the public and has six miles of walking trails.

3.2.2 Water Quality

Types of Pollatants. Water pollution can be classified as either point source (PS) or nonpoint
source pollution (I.[PS). PS pollution can be identified as coming from a clearly established
source, such as industrial or municipal wastewater discharges, while NPS pollution comes &om
broad areas and often cannot be traced to one specific location. NPS pollution includes sedimelrt
and other contarrinants in rainwater runoff, such as fertilizers, animal wastes, construction site
runofi mining wastes, leachate from landfills, and acid rain. PS discharges into the Reservoir
watershed have decreased over the past two decades. F. X. Browne, Inc.'s 1982 report lists nine
point source dischargers. Since the mid-1980s, the Miller School, Del Monte Frozen Foods
(formerly lvlorton Frozen Foods), and the Town of Crozet have ceased discharging to the
Reservoir watershed. Del Monte Frozen Foods, now closd was the most significant point
source load for phosphorus @), contributing 90% of the total point source load for P, or 8% of
total annual P loading. NPS pollution historicatly has been a problem in the watershe4 coming
from a variety of sources, some of which are difficult to confrol.

Sedhnent. According to the Watershed Manager, sediment loads have varied geatly over the
years, but sediment sources and potential ways to suppress sediment generation are complex and
poorly understood. It is not known whether landscape erosion or sfreambank erosion is the more
important source of soil particles washing into streams in the watershed. One hlpot{esis holds
that historically high rates of erosion caused by land clearing in the 18ft and early 19ft centuries
resulted in large sediment deposits in steam floodplains, which now continue to be washed away
by streambonk erosion. Some sfudies suggest that strearrbank erosion may contribute more than
two-thirds of stream sediment.

Nutrients. Nutrients are naturally occr:rring elements used by plants and animals for growth and
rqrroduction. When present in excess, they can cause abnormally high biological production,
which in turn can result in depleted dissolved oxygen and other water quatlty problems. The
biggest culprits are usually phosphorus or nitrogen. It is commonly understood that excessive
nutrient generation generally is attributable to human activities. Such activities in the watershed
include accelerated erosion of nutrient-bearing soils, farming (fertilizer, animal wastes), and
residential development (lawn ferfrlizsr, pet waste, septic systems).

Tortcs and Pathogens. According to the Watershed Manager, there are few sources of
hazardous chemicals in the watershed and sampling conducted in the 1970s found no serious
problems witl such materials. Pathogens are microbes (viruses,bacteti4 or parasites) that are
linked to human illnesses. Human (septic sptems) and animal (livestock, pets, wildlife) wastes
are the sources. Conce,ntration of fecal colifomr bacteria is a common measure of pathogen

contamination in water. The correlation between fecal coliform concentrations in the watershed
with storm events suggests that pathogen pollution is a NPS problem caused by overland runoff.
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Overall Water Qaaltty. Overall, F. X. Browne, Inc. concluded that NPS pollution was the major
contributor to degradation of water quahty in the Reservoir watershed. NPS discharges
accounted for 99Yo of suspended solids (SS), 98.9% of nitrogen (N), and 9l% of P loads to the
watershed. According to the Virginia Departrrent of Environmental Quality's &aft20A2 Section
303(d) report, a 5.23-mile segment of Ivy Creek is classified as an impaired water because of
fecal coliform contamination. (Waters are defined as impaired when they do not support, or only
partially support, one or more of five designated uses: aquatic life, fish consumption, shellfish
consumption, swimming, ffid drinking water.) The Albemarle County Board of Supervisors
endorsed a citrzen petition to designate the Moonnans River as an exceptional water from its
headwaters in the Shenandoah National Parlg including its North and South Forks, to its
confluence with the Mechums River neax White Hall. The Moormans River eventually flows
into the Reservoir. It is designated both a County Scenic Stream and a State Scenic River from
the Sugar Hollow Reservoir to the Mechums River.

3.23 Watershed Management Activities

In light of the Reservoir's water quatrty problems, the Rivanna Water and Sewer Authority
(RWSA) initiated a water quallty managen'rent study of the Reservoir and its watershed n 1975.
The two-year study was tle beginning of watershed management in the Rivanna River watershed.
The 1977 report resulting from that study contained recommendations for implementing a
comprehensive watershed management plan that included Reservoir management, water
treafinent modifications, point and nonpoint source controls, and routine watershed monitoring.
Recommended nonpoint soruce controls included adopting a Runoff Control Ordinance for
controlling development, implementing agricultural confiols, and controlling erosion and ruaoff
from streambanks and roadways.

In September 1977, the Albemarle County Board of Supervisors, in response to the
recommendations in the water quatlty management reporto adopted a RunoffControl Ordinance
to protect the Reservoir from stormwater pollution caused by developments. The ordinance was
based on the environmental performance standard that post-development runoff characteristics
should not exceed pre-development conditions. Quantitative evaluations of post- and pre-
development runoff conditions are rrccomplished by applying pollutant-loading equations to
specific development sites.

Adoption and administration of the RunoffControl Ordinance was the first step in imple,menting
the recommended watershed management plan. The water quality management rqrort, however,
only presented a generalned watershed management plan; it did not identifr areas where specific
controls should be implemented. Considering the need to develop a detailed management plan,
the Albemarle County Board of Supervisors formed a Watershed Management Plan Committee
in December 1977. The Committee was composed of representatives of agriculture, foresty,
water consumers, watershed communities, govemmental agencies, and the RWSA.

In March 1977, the U. S. Environme,ntal Protection Agency (EPA) awarded the RWSA a grant
under the Clean Lakes Program for the Rivanna Reservoir Restoration Project. This two-year
demonstration project evaluated the effectiveness of Reservoir a€ration, agricultural grass
waterurays, and sedimentation ponds in reducing the eutrophication (excessive inputs of nutrients
causing overproduction of algae) of the Reservoir. Results of the restoration project, reported in
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May 1979, were incorporated into the revised Watershed Management Plan published in August
1979.

The Watershed Management Plan Committee, the County Engineer's OfEce, and F. X. Browne,
Inc. worked together to develop the detailed Watershed Management Plan. The Plan presented a
detailed description of watershed characteristics and problem areas; it also described Best
Management Practices (BMPs) for the contol of NPS pollution. The Virginia DEQ (formerly
the State Water Control Board TSWCB]) and EPA provided financial assistance for development
of the plan as part of the Statewide 208 Wastewater Management Program.

In 1980, Albemarle County implemented a major downzoning of lands in rural areas, including
tle watershed, in an attempt to stem continuing development in those axeas.

In 1981, Albemarle County was awarded a Phase II EPA grant to implement watershed BMPs in
the Reservoir watershed and to continue to monitor the water quahty in the Reservoir. Phase tr
funding was made available through the EPA Clean Lakes Program under Section 314 of the
Clean Water Act of 1977. A summary of Reservoir water quahty management activities is
presented in Table 3-2. Additional measures the County has implemented to protect the
watershed are described in Appe'ndix C, Water Regulations and Control Prograrns.

Table 3-2
SUMilARY OF RESERVOIR WATER QUAL]TV MANAGEII,IENT AGTIVITIES

1 Initial Water Quality Management Study of Rivanna Reservoir and Watershed

2 Development and lmplementation of Runoff Conhol Ordinance

3 EPA Reservoir Restoration Demonstration Project to Evaluate Agricultural and Residential
BMPs and Reservoir Aeration

4 EPA-SWCB 208 Program to Develop More Detailed Watershed Management Plan

5 EPA-SWCB 208 Program to Re-Evaluate Annual Nutrient Budget, Revise Runofi Control
Ordinance Methodology, and Evaluate Institutional Approaches to BMP lmplementation

6 Downzoning of lands in Rural Areas

7 Creation of Gounty Position of Watershed Management ffidd'
8 EPA-SWCB Phase ll Reservoir Restoration Project to lmplement Agricultural and

Roadway BMPs and to Construct a Regional Detention Basin on Lickinghole Creek

Source: F. X Brcri/ne, lnc., 1993.

* Nelr title: Water Resources Manager. Albemarle's Department of Engineering & Public Works has thr€e positions to
specifically addt€ss waterched issues: the Water Resources Manager is responsible for overall adminishation of water poteclion
programs, implementation of the Water Protection Ordinance, and response to citizen questions and concems; the Watershed
Manaoer is responsible for plograms related to drinking water watersheds, monitodng, sour@ water protection programs, and
information related to Rivanna Water & Sener Authority plqrams; the Water Resources Plan Revieu,er & Insoectol is responsible
for site plan review and inspections to ensure compliance with the Water Protection Ordinance, review of stormwater
management plans, and responding to water resources complaints.

3.2.4 Existing Roadways and Reservolr Crossings

Approximately 346 miles of roads currently traverse the Reservoir watershed in Albemarle
County. Some of these roads carry substantial volumes of traffic across the Reservoir itself or
across major tributaries of the Reservoir. Table 3-3 summarizes the more important ones.

1975- 1977

1977

1977 - 1979

1978 - 1979

1979-1582

1980

1980

1981 - 1992
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Table 3€
ROADS AND RESERVOIR CROSSINGS IN RESERVOIRWATERSHED

Length within Distance to
Reservoir Water Treatment

Traffic Volume Wateehed Plant Intake
(vehicles per day)* Water Body Crossed (miles) (miles)

Route 743

Route 676

Route 601

Route 250

Interstate &1

more than 8,000

more than 3,000

roughly 7,000

roughly 9,000

more than 25,000

Reservoir

Reservoir

lvy Creek

lvy Creek

lvy Creek and Mechums River

5.24

7-20

17.31

16.00

14.40

1.4

1.5

6.1

9.7

12.1
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'Source: VDOT,2000.

Note: These are just the major, most heavily traveled rcads in the Reservoir watershed; there are apptoxi mately 346 total miles of
public rcads in the watershed.

3.3 SOUTII F'ORI( RTVAI\NA RTVER RESERVOIR

The South Fork Rivanna River Resenroir is located northwest of Charlottesville on the South
Fork Rivanna River in Albemarle County, Virginia. It is a 390-acre, elongated, run-of-the-river
reservoir, approximately 5.7 miles long and averdging 500 feet wide. The length-to-width ratio
is 60:1. The mean depth of the Reseryoir is 15 feet (4.8 meters) and the mardmum depth of
approximately 40 feet (12 meters) is fourd near the dam. The Reservoir has a mean residence
time of 8 days and a mean flushing rate of 46 times per year. The Reservoir was placed in
service in August 1966 with a design storage capacity of approximately 1.7 billion gallons and an

average safe yield of 12 million gallons per day (mgd). [*Safe yield" is the mudmum raw water
yield that can be supplied consistently over the long terrr.] According to a recent report by &e
Watershed Manager for the RWSA, the Reservoir supplies approximately 66.2% of &e water
used in the urban areq with the remaining 33.8% of demand met by three other sources (as

detailed in Section 3.6). The raw water intake and the treatment plant are located near the south
end of the dam at the end of Woodburn Road. The Reservoir and water treatment plant are

shown in tr'igure 3-4.

3.3.1 Water Quatity

Awareness of water quality problems in the Reservoir arose soon after construction was
completed. By the early 1970sn fish kills, excessive algal blooms, dissolved oxygen depletion,
and taste and odor problems at the water treahent plant led the RWSA to begin monitoring the
Reservoir. Several rqnrts document water quatrty and other physical characteristics of the
Reservoir. F. X. Browne, Inc. investigated water quality issues for RWSA in reports dated 1982
and 1993. Researchers at the University of Virginia (UVA) undertook more recent water quality
analyses. Table 3-4 summarizes the range of water pollutant concentrations in the Reservoir
from 1982 through 1996. Most data collection focused on concentations of nutrients and solids,
so scant information exists on other constituents of runoff. Pollutant concentrations remained
fairly stable over the monitoring period, indicating that protection practices in the watershed have
prevented further degradation of water quality since controls were implemented. Howevero

reductions in point source discharges and implementation of agricultural BMPs have not
necessarily improved the condition ofthe Reservoir.
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Table 3-4
CONCENTRATION RANGES FOR WATER OUALITY PARAI'ETERS

o
o
a
o
o
o
o
o

Concentration (mg/L)

Location NO' NHa

min
Bottom

max

0.007

o.o22

0.056

0.1M

7.1

u.2
0.070

0.358

0.096

0.767

0.265

1.278

min
Surface

max

0.005

o.o17

0.020

0.094

3.4

16.5

0.049

0.27',|

0.015

0.180

0.208

o.921

o
o
o
o
o
O
I
o
o

Reservoir

Average 0.017 21.4 0.314 0.400 1.0690.09f

OP: Orthophosphate
TP: Total Phosphate
TSS: Total Suspended Solids

NOx: Nitrcgen Oxides
NHa: Nitrate
TKN: Total Kjeldahl Nihogen

Source: Cunent Water Quality, UVA Draft Report, Undated; summarizes water quality sampling data frcm 1982 - 1996.

For example, total phosphorus (TP), chlorophyll a, and transparency levels all indicate eutrophic
conditions. Surface waters are classified as eutrophic when TP concentrations exceed 0.02mgfL,
chlorophyll a concentrations exceed 10.0 ug/L, and hansparcncy falls below 1.5 to 2.0 m.
Likewise, Carlson's Trophic State Indices computed based on these parameters all exceed 50.0,

indicating eutrophic conditions. Sedimelrtation also remains a major concenr, accelerating loss

of storage and safe yield of the Reservoir. None of the pafirmeters monitored is subject to federal

or state regulation for drinking water supplies.

3.3.2 Sedimentation and Yield

Several bathynetric studies have shown loss of storage capacity in the Reservoir. Betz
Environmental Engineers perfomred the first study rn 1976, followed by Glaspey's study in 1980.

James R. Reed and Associates, Inc., conducted a study in 1988 as part the Route 29 Corridor
Study. Most recently, Black & Veatch performed a study n 1994. The results of these studies

are summarizedrn Table 3-5.

Table 3-5
SUMIIARY OF RESERVOIR BATHYMETRIC SURVEYS

Tohl Loss Averago Annual Loss

o
a
o
o
o
o
o
o
o
o
a
o
o
a
a

Year
(Survey)

Resewoir
Volumet Volume*

7o of Original
Volume Volume*

% of Original
Volume

1966 (Original)

1976 (BeE)

1980 (Glaspey)

1988 (Reed and Assoc.)

1994 (Black & Veatch)

1,699

1,619

1,518

1,420

1,333

80

181

279

365

4-7

10.65

16.42

21.4

7.00

12.9

12.7

13.0

o-47

0.76

0.75

o.77

a
o
o
I
o
o
o
o
o
o
a

'Volumes given in millions of gallons.
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ln 1976, Betz Environmental Engineers expected the Reservoir to maintain its safe yield of
12 mgd for about 70 years, or to 2036. However, the Glaspey (1980) study revealed a higher
degree of sedimentation, reducing the estimated working life of the Reservoir by 30 years, to the
year 2010. Using data from t&ie 1994 Black & Veatch study, the RWSA prepared a water supply
analysis n 1997 that included a safe yield analysis for the Reservoir. This analysis calculated the
safe yield for the Reservoir to be 7.2mgd n 1997, and concluded that given current
sedimentation rates, the safe yield of the Reservoir would be reduced to 0 mgd before the year
2050.

Sedimentation clearly is a problem in the Reservoir for its effect on drinking water supply, but
decreased volume also affects habitat and ecosystem characteristics. Among some of these
effects is a decline in assimilative capacity, or the natural ability to assimilate pollutants without
deleterious results. Temperature increases from reduced depth influence the tlpes of some
pollutants, species diversity, and reproduction. Settling of particulates can smother fish
spawning grounds and create oxygen demand depending on sediment composition. Sediment
generally comes from nonpoint sources such as runoff from harvested croplands (agricultural
nrnoff), landfills, urban stormwater, and inactive and abandoned mining sites. Potential sources
and effects of sediment in water pollution are discussed further in Appendix A of this SEIS.

33.3 Eutrophication and Algal Growth

Elevated concentrations of nutrients such as nitrogen (N) and phosphorus (P) in a water body
contribute to eutrophication, or &e excessive growth of phytoplanllon (algae). Although it is
possible that either N or P can be the limiting nutrient govenring the exte,nt of eutrophication" the
Watershed Manager has observed that P is by far the limiting nutrient in the Reservoir. The
mean N:P ratio is 53:1. For N to be the limiting nutrient, that ratio would have to be more like
16:1. In addition, ffiily of the County's watershed management efforts, including its Water
Protection Ordinance, target P as the 'tevstone' pollutant to manage. Moreover, many of the
controls directed at P also have corollary effects on controlling N.

Total phosphorus (TP) concentrations exceeding 0,02 mgtLgenerally are indicative of eutrophic
conditions. In the Reservoir, average annual TP concentration is consistently greater than 0.04
mgL, although County comments on the Draft SEIS indicate that more recent measurements are
more in the range of 0.A27 mglL. Chlorophyll a concentrations in surface waters exceeding l0
ug/L are another indicator of eutrophic conditions. Between 1982 and 1992, chlorophyll a
concentrations in the Reservoir ranged from 9.9 to 26.5 uglL. Phytoplankton density between
1983 and 1992 ranged from 9,000 to 30,000 cells/ml and fluctuated substantially from year to
yeax. During periods of high algal density in the Resenroir, copper sulfate is added to the
Reservoir and activated carbon is used in the water treafinent process. Based on recent water
quahty trend analyses, eutrophication in the Reservoir is proceeding slowly. The water quahty
data collected over the past l0 yeaxs indicate that restoration activities, such as the
implementation of agricultual and highway BMPs, are reducing the rate of eutrophication and

the life of the Reservoir.
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3.3.4 Thermal Stratilication

Thermal stratification occurs, usually during waxrner months of the year, because of temperature-
driven densrty differences. Warmer water is less dense than colder water, and therefore usually
rests above the colder water. Water absorbs infrared solar radiation very well, so the heating rays
from the sun do not penetrate directly to any great depth. This leads to the water becoming
thermally stratified, with a warrn layer on the surface andacolder layerbelow. Analysis of water
quality (e.g., dissolved oxygen) and temperature data for the Reservoir reveals thermal
stratification during the summer months, which is typical for deep lakes. When thermal
stratification occurs, the surface and bottom layers do not mix readily. Without mixing to
provide dissolved oxygen, the bottom layer, lacking enough ligbt for photorymthesis to occur,
tends to have avery limited supply of oxygen during tle summer, and respiration by animals and
bacteria can deplete the dissolved oxygen in the bottom layer. Low levels of dissolved oxygen
contribute to water quahty deterioration and threaten the health of aquatic communities.

3.4 WATER TREATMENT AI\D DISTRIBUTION F'ACILITTES

3.4.1 ResponsibleParties

The following entities are responsible for the treatnent and distribution of water:

Rivanna Water and Sewer AuthortQ. The Rivanna Water and Sewer Authority @WSA) is an
indepe,ndent public agency providing impoundment, treafinent storage, and transmission of
potable water, and transport and treafinent of wastewater for the citizens of Charlottesville and
Albemarle County. RWSA is a wbolesale agency with two customers: the City of Charlottesville
and the Albemade County Service Au&ority. These two agencies in turn provide service to the
individual retail customers. RWSA is charged with providing adequate, safe, and dependable
water supply for its two primary customers. These two customers are ultimately responsible for
delivering this water to the residential, commercial, and industrial customers within the "urban
Service Area." Water and sewer operations are entirely supported by ratepayers, not by ta:res.

Albemarle CounQt Service Authority. The Albemarle County Service Authority (ACSA)
provides public water and sewer services to the residents and businesses of Albernarle County.
Specifically, the ACSA is the public water and sewer service provider for the urban ring around
Charlottesville and for the communities of Crozet Scottsville, and Rivanna Village.

City of Charloxesville The City of Charlottesville is responsible for providing potable water to
users within the crty limits.

Univercity of Wrginia- A major user within the water sptem is the University of Virginia
(UVA), which owns and maintains its own system for distributing water to campus facilities.
IJVA buys water from the City of Charlottesville and, when last assessed, accormted for
approximately 26% of Charlotiesville's total water consumption.

3.4.2 South Fork Rivanna River Reservoir Water Treatment Plant

The South Fork Rivanna River Reservoir water treatment plant (WTP) withdraws raw water
from the Reservoir. Both the WTP and its raw water intake are located near the south end of the
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dam at the end of Route 656 (Woodburn Road). The treafinent processes used at the WTP, as

well as the capabilities of the WTP to feat highway-related contaminants, are described in the
following sections. The locations of the WTP and other water supply facilities are shown in
Figure 3-5.

Raw Water Intaka The raw water intake for the WTP is located near the south end of the dam,
15 feet below the normal pool elevation of the Reservoir (382 feet). Because the intake is
submerged some protection is afforded against the intake of floating pollutants, such as many
petroleum products. The intake is operated continuously, drawing water fiom the Reservoir at an
approximate average rate of 8.15 mgd @WSA,2000).

Basic Treatment Process. The present mCIdmum teafrnent capasity of the WTP is 12 mgd.
Treatment at the plant focuses on the following water treatsrent objectives:

. Control of waterbome disease organisms.

' Clarity of treated water for consumption.
r Removal of causes of discoloration (e.g., iron, manganese, natural organics).
r Control oftastes and odors.

Addition of fluoride to help with the prevention of dental caries.

ControVinhibition of corrosion within the distribution system.

To achieve these objectives, the WTP uses a conventional coagulanlbased rapid mix,
flocculation, sedimentation, filtration, and disinfection treatrrent sequence (or "freafinent tain')
tlat is designed to clarify and disinfect the water for potable consumption before dishibution.
The purposes of each of the treatuent steps are summarized in Table 3-6.

Table 3-6
TREATilIENT PROCESSES USED AT WTP

Trcatment Type Description

I

I

Flocculation/
Sedimentration

Filtration

Disinfuction

Flocculation refers to water treatment processes that combine or "coagulate" small
particles into larger particles, which then settle out of the water as sediment. Alum and
iron salts or synthetic organic polymers are generally used as coagulating agents.
Sedimentration oocuns naturally as flocanlated particles setfle out of the water.

Filtration is the prccess used to remove all fine partides from the water" These
partides en include clays, silts, natural organic matter, precipitates from other
treatment prooesses in the facility, iron, manganese, and microorganisms. Filtration
c-larifies water and enhances the effectiveness of disinfection.

Water often is disinfected before it enters the distribution slatem to ensure ihat
potentially dangerous microorganisms are killed. Chlorine, chloramines, or chlorine
dioxine are the chemicals most often usd because they are very effective
disinfectants, not only at the WTP but also in the pipes of the distribution s)rstem.

Note: Morc detailed desoiptions of drinking water treatment methods are located in Appendix B.

Capabilities of the Plant to Treat Highway-Related Contaminants. Although focused on
conventional water treafinent objectives, treafinent processes at the WTP have varying
capabilities to respond to highway-related contaminants, should those contaminants reach the
plant intake. Black & Veatch's Analysis of Water Qtaltty and Quantity Impacts of the Proposed
Route 29 Bypass (2001) discussed these capabilities, and Table 3-7 summarizes this information.
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Table 3-7
POTENTIAL FOR TREATMENT OF CONTAMINANTS WITH EXISTING PROCESSES AT WTP

Gontaminant Type Treatment Effectiveness
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Microbial

Synthetic Organics

PesticideslHerbicides

Fertilizers

Metals and Other
Inorganics

Road Salts

Petroleum Products

Acids

Alkaline Agents

WTP is designed for this type of contaminant and, consequently, is very effective
forthis category.

WTP processes have the potential to mitigate many organic constituents by the
application of poMered activated carbon (PAC) when present at low levels. This
approach would not be adequate for higher concentrations.

The soluble nature of these compounds makes them less susceptible than other
organic contaminants to control by treatment, though PAC could be effective to
treat low concentrations.

These chemicals could promote algal and other plant grovtdfr in the Reservoir, the
effects of which could complicate water treatment. Additionally, phosphates
interfere with coagulants and ammonia can complicate chlorine disinfection.

The effectiveness of removing inorganics varies ftom high to marginal depending
on the type of inorganic compound and the conditions of treatment.

While conventional water treatment has no capability to remove road salts, these
compounds carry a limited public health risk.

In a spill situation, these contaminants can potentially be cpntained with a boom
and removed by skimming the surface. However, petroleum products with
detergent additives could be more soluble and, consequently, less susceptible to
this removal strategy. PAC can remove some of these products in the water
treatment prooess, but the effectiveness will vary depending on the concentration
and nahrre of fte specific contaminant.

Acids can be neutralized using lime, if they are present at low levels. Higher levels
could disrupt treatment or even render the WTP non-functional.

Alkaline agents can be neutralized using alum, if they are present at lor levels.
Higher levels could disrupt treatment or even render the WTP non-functional.

Source: Black & Veatch, 2(X)l

3.4.3 lVater Distribution System

The RWSA takes raw water and produces finished" potable water for sale to its two primary
customers: the ACSA and the City of Charlottesville. These two entities are responsible for
transmission and distibution of this water to the residential, commercial, and industrial end
users. The "Urban Senrice Area" currenfly served by this water distribution system is shown in
Figure 3-5. At present, the quantities of raw and treated water are measured at trpo stages in the
system: at the head of the treafrnent facilities and at the outlets of the distribution system. Raw
water entering the system is measured at the WTP intakes (South Fork Rivanna River Reservoir
WTP, Observatory WTP and North Fork Rivanna WTP). Treated water is not merxured at the
plant outlets, but the finished water is measured as tle total quantity sold to end users. This is
deterrrined by summing the meter readings of all end users in the senrice area. The ACSA and
the City collect these readings and report them to the RWSA.

3.4.4 Other Treatment Facilities

Two other water treatnent plants are part of the RWSA urban senrice area system: the
Observatory WTP and the North Fork Rivanna WTP. These WTPs and their naw water sources
are described briefly below.
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Obsentatory WTP. The Observatory WTP is located in Charlottesville (see Figure 3-5) on
McCormick Road. It withdraws raw water from the *Uppet''and "Lower" Ragged Mountain
Reservoirs via an l8-inch raw waterpipe. The Observatory WTP also withdraws from the Sugar
Hollow Reservoir, which is located at the confluence of the north and south forks of the
Moomrans River. The Observatory WTP currently provides a safe yield of approximately 4.1 to
4.8 mgd.

North Fork Rivanna River WTP. The North Fork Rivanna WTP is located offRoute 29 nthe
Camelot subdivision, between the village of Piney Mountain and the community of Hollymead
(see Figure 3-5). The WTP withdraws raw water from the North Fork of the Rivanna River via a
river intake. The North Fork Rivanna WTP currently provides a safe yield of approximately
0.6 mgd.

3.4.5 Drinking Water Quality Relative to Standards

The quality of the drinking water produced by RWSA currently meets and exceeds all regulatory
requirements @WSA, 2001). The water qualrty data collected for 2000 is summarized in
Table 3-8.

3.5 GROUNDWATER RESOT]RCES

Precipitation is likely the ultimate source of all the groundwater occurring in Albernarle County.
The average annual rainfall at Charlottesville is 45 inches, of which about 30 inches returns to
the atmosphere through evapotranspiration, l0 inches becomes surface runoff, and 5 inches
recharges the groundwater. Over a nrmrber of years, the groundwater gained balances with the
groundwater lost to wells and inflow to steams or springs. Albemarle County consists primarily
of metamorphic and igneous rocks overlain by a 'tegolith" layer composed of soil, saprolite
(weathered bedrock), and alluvium from streams.

Groundwater is stored in, the pore spaces of tle regolith and in fractures of the underlying
bedrock. Fractures are the usual source of well water, because most wells are cased to the depth
of bedrock to prevent surface contamination. Fractures decrease with depth, ffid most occur
within 100 feet of the top of the bedrock. The greater the number of fractures in the rock aquifer
penetrated by the well, the greater the well yield. The regolith in the Piedmont physiographic
province averages 50 feet in depth but may be as much as 100 feet deep. Well yields generally
range from 3 to 30 gallons per minute (gpm), although many yields are below 3 gpm.

Groundwater resources within Albemarle County are generally good. The quality of groundwater
in the Piedmont is affected by the chemical composition of the regolith and bedrock, and by man-
made contanination. Groundwater from crystalline rocks is generally softer, more acidic, and
lower in dissolved solids than water from sedimentary rocks. Deep wells in sedimentary rocks
may have excessive dissolved solids (especially sulfates). Problems with iron and manganese,
staining, and taste occur in sedimentary and dark-colored crystalline rocks. Acidic water is
common in the Piedmont province, and can corrode copper water lines. Niffites in low
concentrations occur naturally in groundwater, but higher levels indicate contamination from
fertilizer, animal waste, or septic tanks.
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Table 3{
RWSA ANNUAL DRINKING WATER QUALITY FOR 2OOO

Gontaminants
Detected

Urban
Water

Range of
Detection Violation?

Typical Source of
Gontaminant

Microbiological Gompounds

Turbidity

Turbidity (% of
samples below
0.5 NTU)

nla 95o/o

0.34 NTU

lAAo/o

0.1'l -
0.34 NTU

10OYo

Soilrunoff

Soilrunoff

Radioactive Contaminants

Gross Alpha

Gross Beta

0 pCi/L

0 pCi/L

15 pCi/L

50 pCi/L

0.7 pCi/L

2.7 pCilL

0.2-0.7
pcill

0.8-2.7
pcia

Decay of natural
deposits

Erosion of natural
depostts

lnorganic Gompounds
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Copper

Fluoride

Lead

1.3 ppm

4 ppm

o ppb

1.3 ppm
(AL)

4 ppm

0.148 ppm

1.3 ppm

7.11ppb

0 - 0.688
ppm

.24 - 1.30
ppm

0 - 32.890
ppb

15 ppb
(AL)

Conosion of
household plumbing
systems; erosion of
natumldeposits

Water additive ftat
promotes strong
teeth

Conosion of
household plumbing
systems; erosion of
natural deposits

Volatile Organic Gompounds

Total
Trihalomethanes

100 ppb 51.22ppb 0-135ppb Byproduct fiom
disinfection

Unregulated Gontaminants

Haloacetic Acid 55.0 ppb 26.0 -
99.0 ppb

Soure: RWSA,2001

Mnilions forTable 3{:
Maximum Contaminant Level Goal (MCLG): the level of a contaminant in drinking water belqr which there is no knqrn or
epected health risk. MCLGs allow for a maqin of safety.

Maximum Contaminant Level (MCL): the highest level of a contaminant that is allowed in drinking urater. MCLs are set as dose
to the MCLGs as possible using the best availaUe treafnent technology.

Nephelometric Turbidity Units (NTU): a measurc of turbidity (vrrater clarity), NTU > 5 is just noticeable to the average p€rson.

Action Level (AL): the concentration of a contaminant wtrich, if exceeded, kiggers treatment or other rcguirements.
ppb: parts per billion. One pad per billion conesponds to one minute in 2000 years, or on€ penny in $10,fiD,fiX).
ppm: parts per million. One part per million conesponds to one minute in 2 yearc, or one penny in $10,(M).
pGi/L: picocuries perliter. This is a measure of radioacfivity.

n/a: not applicabb.

Byproduct from
disinfection
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Groundwater pollution occurs when foreign matter enters the groundwater system and alters the
natural qualtty of the water. Within the project axea, no major areas of groundwater

contamination have been identified; however, localized contamination occasionally does occur.

Sources of such contamination include septic drainfields, hazardous chemical and petroleum
product spillage and seepage, sanitary landfill and waste treatment lagoon seepage, and

agricultural runoff from croplands, feedlots, and bamyards. Nitrate contamination is likely to
occur during rainfall runoff from banryards and feedlots. Cropland runoff may introduce
herbicides and pesticides into groundwater. Bacterial conta:nination often results from
agricultural operations runoff. The State Water Control Board (now DEQ) reported hydrocarbon

contamination caused by leaks and spills of petroleum products in several areas of Albemarle
County prior to 1980. The petroleum contamination incidents involved leaks from underground
gasoline storage tanks that resulted in the contamination of a few domestic wells. Albemarle
County has exhibited no known groundwater pollution from waste disposal sites (the closed Ivy
Landfill currently is being monitored, however, by the County and EPA for potential
groundwater contamination). Because the distance to the water table is generally d".p, pollutants
may be filtered out as water percolates to the groundwater table. Soils with higb water tables that

can serve as groundwater recharge points are rare in the project area, occurring mostly in narrow
sites along sfreams.

Groundwater protection is important in Albemarle County owing to the dependence of a large
and growing population outside the urban service area that relies on this source for its water
needs. While all of Albemade County's major public water supplies are surface water sources,

more than 12,000 households in the county @3% of all county households) rely on private,

individual wells, and many other county residents rely on water from small, private,
groundwater-dependent water systems. If groundwater quantity or quality problems occur in
rural areas, extension of public utilities to serve those areas may not be economically feasible. In
addition, groundwater supplies provide recharge for surface strearls, zuch that polluted
groundwater can become polluted surface water.

3.6 WATER SI]PPLY Ah[D TUTT]RE I\EEDS

It lgg7,O'Brien & Gere Engineers, Inc. (O'Brien & Gere) and Vannasse Hangen Brustlin" Inc.
(VID) were retained by RWSA to perform analyses of water supply and demand for Albemarle
County and the City of Chadottesville. The purpose of these studies was (l) to estimate the
current and future safe yields of the existing water supply systemo nd (2'1to project future water
demand through the year 2050. Following these studies, O'Brien & Gere, VHB, and Ellis &
frotp, LLC were retained to evaluate and recommend altenratives for increasing the future
RWSA water supply. This section summarizes the findings of drafts of those studies prepared in
2000 and 2001.

3.6.1 Water Supply

Current water sources for the RWSA Urban Service Area include the South Fork Rivanna River
Reservoir, Sugar HollowiRagged Mountain Reservoir system, and the North Fork Rivanna River
Intake. The O'Brien & Gere/VHB supply analpis (1997\ looked at the raw water safe yield of
these sources. This was estimated by examining historical hydrologic data and then calculating
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the probable maximum yield of the raw water supply during the most severe drought cotrditions
(often referred to as the "critical period").

The analysis also predicted how siltation would affect the water supply sources. As siltation
reduces the storage volume in the reservoirs over time, the raw water safe yield will decrease.

The study used bathynetric survey data collected by Black & Veatch (1994) to estimate the
siltation rate in the South Fork Rivanna River Reservoir, and then predict the annual water
storage loss due to that siltation.

T\e 1997 study estimated the safe yield of currently utilized water supplies for Albemarle County
and the City of Charlottesville to be I1.9 to 12.6 mgd. Using the predictions of storage loss from
siltation, the study estimated that this safe yield would decrease to 4.5 to 4.8 mgd by 2050.
These results are summarized in Table 3-9.

Table 3€
RWSA CURRENT AND FUTURE SYSTEilI-WIDE SAFE YIELD ESTITIATES

Current Safe Yield Year 2050 Safe Yield
(mgd)
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South Fork Rivanna River Reservoir

Sugar HollodRagged Mountain Reservoirs

North Fork Rivanna River Intake

TOTAL SYSTEM

7.2

4.1 - 4.8

0.6

11.9 - 12.6

0

3-9-4.2

0.6

4.5-4.8

3.6.2 lVater Demand

The O'Brien & Gere/VHB study (lggl)used four different approaches to predict water demand
for the RWSA Urban Service Area. The first approach looked at historic trends in total raw
water usage volumes and projected those trends into the future. The other three approaches

broke water usage down into a series of distinct components, then projected each dernand

component into the future, with the total demand being the sum of those component demands.

These three techniques used population trends, jurisdictional comprehe,nsive plans, md historic
trends, respectively. All of the techniques are described in detail in tle 1997 report.

All four approaches predicted that water usage in the RWSA Urban Service Area would be
expected to continue to rise from its current level to 2050, the study design year. In addition,
results from all four predictive approaches correlated well with each other, with total demand
estimates falling within a mnge of approximately 20%. ]rf6 gingle predictive approach was
considered to be more accurate than another.

The study's overall conclusion was thai total water demand for the RWSA Urban Service Area in
2050 (between 18 mgd and2l mgd) will exceed the total system safe yield (4.5 mgd to 4.8 mgd),
and that water supply shortrages will ensue unless alternate sources are identified or existing
sources can be expanded.

3.6.3 lVater Supply Altematives

In the face of rising dernand for water in the RWSA senrice are4 while the available supply is
falling, alternatives to close the resulting deficit were evaluated in a 2001 report by O'Brien &
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Gere, VHB, and Ellis & Thorp, LLC. Possible alternatives recoilrmended included both
efficiency improvements for existing resources, as well as possible additions of resources to the
existing system. The report also recommended some alternatives that should be implemented
immediately to meet short- and mid-term needs. These altematives are presented in Tables 3-10,
3-110 and 3-12 to provide an overview of the water supply options that were or af,e being
considered for fhe area.

RWSA recommended in February 2002 that the following actions and sfategies be implemented
toward ensuring a continuing safe and adequate water supply:

. Stqp up efforts in active stewardship of the watershed.

. Identiff significant sources of sediment entering the Reservoir and investigate investrnents to
stem sediment inputs.

r Step up promotion of conservation.
. Add four-foot crest controls to the Reservoir, which would increase useable system storage

capacrty by 600 million gallons and increase safe yreld by 6 mgd.

. Match releases from the Reservoir to inflows during critical drought events.

. Conduct maintenance dredging in the Reservoir to remove accumulated sediment.

RWSA also increased its water rates during the Summer 2002 drought to ty to curtail water
consumption rates.

Table 3-10
ALTERNATIVES RECOIIIMENDED FOR IiIMEDI,ATE IMPLEIIENTATION
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Altemative Summary Description

ModifyWaterRelease Ensurethatreleasedoes notexce€dinflorrr. Make up the water deficit in the shoft-term (1-
ftom Reservoir 2 years) with additional 1.6 mgd of safe yield.

Water Consen/ation Develop a water conservation plan for the
Urban Service Area, wtrich nould include
such measures as plumbing modification,
public educalion, industrial conservafon,
and conservation picing.

Reduce demand by 1.7 mgd (8 percent of the 2050
dernand). Horever, short term benefits ritould be
proportionally less.

Drought Management lmplement voluntary
measurcs to rcduce
drought conditions.

and mandatory Provide the equivalent of 2.4 mgd of supply during
water usage during drcught conditions. As with conservation, short-

term benefits would be lsss.

Reduce Sediment Load
into the Reservoir

County uould use techniques (e.9., zoning
regulatiqns, stormwater BMP construction,
erosion and sediment contrcls, etc.) b
rcduce sedimentation in the Resenoir.

While the actual benefits of these measunes ane
difficult to guantrfu, it is plausible that such
measures would rcduce sedimentation and
increase the life of the Resenroir.

Four-Foot Crpst Controls Modiry the Resenoir dam to incaease the
pool height by 4 bet, thercby increasing
the Reservoir's storage volume.

Provide an estimated additional 35 years of supply,
and an additional safe yield of 7 mgd in 2050.

Source: O'Brien & Gere, VHB, and Ellis & Thorp, 2001 (drafi)
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Table 3-11
ALTERNATIVES FOR POSSIBLE FUTURE IMPLEMENTATION

Altemative Summary Description Benefit

Dredge the
Reservoir

Dredge the Reservoir to remove some
accumulated sediment. Additionally, the
altemative could involve annual dredging
to maintain the sediment removal.

In theory, dredging could be an effective
means of restoring water capacity. An
estimated safe yield ot 7.2mgd could be
restored using this option.

Eight-Foot Crest
Controls

Increase the level of the Reservoir crest
height by 8 feet.

Provide 11 mgd in additional safe yield by
2050. However, it would require e*ensive
land purchase and bridge replacement.

Use the Reservoir Withdraw water from the Rivanna River
as a Pumped and pump it to the Reservoir.
Storage Reservoir

This altemative was deemed to have no
benefrt, except during drought conditions.
Gonsequently, it was not recommended.

Chris Greene Lake
Drawdowns

Use r,rrater from Chris Greene Lake to
supplement the water supply during
periods of drought.

Depending on the volume of ruater withdrawn
from the lake, this option could provide
between 0.7 and 5.5 mgd of safe yield.

Use Chds Greene
Lake as a Pumped
Storage Reservoir

Withdraw water trom the Rivanna River
and pump it to the Chris Greene Lake.

This altemative was deemed to have no
benefit, excepl during drought conditions.
Consequently, it was not recommended.
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Use Beaver Creek
to Supplement
Flows in Mechums
River

Conveying water trom the Beaver Creek
Reservoir to Mechums River to supplement
flows to the South Fork Rivanna Reservoir
during severe drought conditions.

The entire safe yield of the Beaver Greek
Reservoir is estimated to be utilized by the
Grozet area by 2050. Consequenfly, this
altemative would not provide a long-term
solution. However, it could provide a short-
term solution.

Dredge Sugar
Hollow Reservoir

Dredge Sugar Hollow Resenoir to retum it
to its original capacity.

This option would estore only 0.1 mgd of
safe yield. Therefore, it is not likely to be
cost-effective.

Conversion of
Ragged Mountain
to Pumped Stonage

Withdraw water ftom Mechums River and
pump it to the Ragged Mountain
Reservoirs for storage.

While this option would provide an additional
10 mgd of safe yield, it has a high cost and,
therefore, was not recommended.

lndirect Reuse This involves using highly treated effuent
fiom the Moores Creek Advanced Waste
Water Treatment Plant to supplement the
flows in either the Mechums or Moormans
River.

This uaater sounoe is extremely reliable, even
during severe drought conditions, and could
increase safe yield by up to 15 mgd.
However, cost and other factors limit its
practicality.

Growth
Management

Modify Albemarle County's growth
management policies, vfiich cunently
direct most residential growffr into the
Urban Service Area.

While this altemative could decrease the
projected 2050 water demand by 1.7mgd,
the approach may not be practical to
implement.

Leak Detection and
Control

Account for and correct sources of water
loss within the Urban Service Area.

Cunently, the slatem is operating within
acceptable limits for water losses and,
therefore, this option would not be likely to
realize any significant benefits.

Source: O'Brien & Gere, VHB, and Ellis & Thorp, 2001 (draft)
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Table 3-12
ALTERNATIVES FOR POSSIBLE FUTURE IMPLEi,IENTATION - PHYSICAL ADDITIONS TO THE EXISTING
WATER SUPPLY SYSTEM

Alternative Summary Description

Groundwater This altemative investigated both aquifer
storage/recovery and groundwater
withdrawal.

Aquifer storage/recovery was deemed
infeasible, groundwater withdrawal would
provide only minimal benefits.

Reservoirs Seven options for new impoundments
were evaluated, including a reservoir on
Buck Mountain Creek.

These options would provide additional
safe yields of between 5.6 and 16.4 mgd.
However, the costs and environmental
impacts of creating new reservoirs would
be high. These options were not
recommended.

James River Withdrawal
at Scottsville

Pump water trom the James River and
oonvey it to the Rivanna WTP.

This altemative would provide an
additional 15 mgd in safe yield by 2050.
The cost and environmental impacts of
this option would be high and, therefore,
the option was not recommended.

Rivanna River
Withdrawal

Construct new WTP that would withdraw
surface water from the Rivanna River.

While this altemative would provide an
additional safe yield of 4.7 mgd in 2050,
the predicted cost is quite high and the
Mrginia Department of Health has
epressed water quality concems about
such a withdrawal.

Mechums River
Withdrawal

Pump water from the Mecfiums River to
the Ragged Mountain Resenroirs.

This altemative would provide a limited
safe yield ol O.Zmgd, and only when
droughts oocur in successive yearc.
Consequently, it was not a highly rated
altemative.
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Regional Cooperation Work with an adjacent water supplier
(the Rapidan Service Authority) to share
resources.

This aftemative lvould actually increase
the supply deficit and, consequently, this
was not considered further.

Source: O'Bden & Gere, VHB, and Ellis & Thorp, 2001 (drd)

3.7 ARCHAEOLOGICAL SITES

Since the time of Thomas Jefferson, arnateur and professional archaeologists have investigated
the cultural remains and settlernents of native Americans and other residents and visitors of
Albemarle County. Archaeological sites range in age from the Paleo-Indian period (11,000 years
ago) to the Historic period. Prehistoric sites range in t1lpe from small lithic deposits and
transitory hunting camps to large villages. Historic sites range in t1pe from small domestic sites
to industrial sites such as mills.

In the vicinity of the proposed Bypass project, a number of archaeological surveys have been
conducted. Background research conducted for this SEIS identified 41 previously recorded
archaeological sites within a one-mile radius of the proposed northern , as shown on
tr'igure 3-6 and listed in Table 3-13.
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Table 3-13
PREVIOUSLY RECORDED ARGHAEOLOGICAL SITES

Site
Number Site Type Gultural Affiliation

National Register of Historic Places
Eligibility

444813

4/.AB14

zt4AB15

Village

Village

Burial MoundMllage

Late Woodland

Late Woodland

Woodland

No determination or recommendation made

No determinalion or recommendation made

No determination or recommendation made

4r'.AB118

4448129

4448130

Lithic Scatter

Lithic Scatter

Lithic Scatter

Late/Mid Archaic

Late Archaic/Trans.

Late Archaic/Trans.

VDHR determined not eligible 6126100

VDHR determined not eligible 6126100

No determination or re@mmendation made

4p.48131

/,,/.AB137

4,t48269

Lithic Scatter

Transportation-Mill and
Lock

Lithic Scatter

Middle Archaic

19h Cent

Early/Late Archaic

No determination or recommendation made

No determination or reoommendation made

No determination or recommendation made

44AB,292

4/.AB2g3

44AB29M

Lithic Scafter

General Purpose

Lithic Scatter

Unknown Prehistoric

Unknown Prehistoric

Unknown Prehistoric

VDOT recommended not eligible

VDOT recommended not eligible

VDHR determined not eligible

4/'AB295

44A8,296

4tr.A8297

Lithic Extraction

Lithic Scatter

Lithic Scatter

Archaic

Unknowr Prehistoricr'
Historic

Unknourn Prehistoric

VDHR determined not eligible

VDOT remmmended not eligible

VDHR determined not eligible 6126100
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44AB2WI

4448299

44A8300

Lithic Scatter

Lithic Scatter

Lithic Scatter

Unknown Prehistrodc

Unknoum Prehistoric

Unknoum Prehistolic

VDOT recommended not eligible 6l26n0

VDOT recommended not eligible 6126lAA

VDOT recommended not eligible 6126100

,r4A8301

4'tAB302

4448303

Domestic

Lithic Scatter

Lithic Scatter

Late 19h/Early 20s

Unknorn Prehistoric

Late ArchaiclEarly
Woodland

VDHR determined not eligible 6126100

Further investigation recommended

Further investigation recommended

4p,A'B,317

4r',AiB,327

4r'.AlB,337

Commercial,
Indust-/Lithic Scatter

Lithic Scatter

Domestic

20h Century/
Unknown Prehistoric

Unknormr Prehistoric

20h Gentury

VDOT recommended not eligible

Further investigation recommended

Further investigation recommended

414q338

4/.AB3//'

44As3/lg

4r'.A8,367

Camp Site/Hist. Scatter

Domestic

Lithic Scatter

Can Family Gemetery

Late ArcJMid. Wood./
Unknown Historic

Early 20s Century

Unknoum Prehistoric

20h Gentury

Further investigation recommended

Further investigation reommended

VDOT recommended not eligible

VDOT recommended not eligible

44p|B,373

444B/.23

Domestic

Camp/Hist. Scatter

20n Century

Unknown Historic &
Prehistoric

Further investigation recommended

VDHR determined not eligible 7119194
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Table 3-13
PREVIOUSLY RECORDED ARGHAEOLOGICAL SITES

Sitc
Number Site Type Cultural Affiliation

National Register of Historic Places
Eligibility
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44Pt8424

4r'.AlB,425

4448/.26

Domestic

Camp/Hist. Scatter

Domestic - Farmstead

19s - 20h Century

Unknown Prehistoric/
20ft Century

Late 19h/Eariy 20s
century

VDHR determined not eligible 7119194

VDHR determined not eligible 7119194

VDHR determined not eligible 7119194

4r'.AlB/'27

4/'AB428

44A'B,429

Domestic- House Site

Limited Activity Gamp

Limited Activity Camp

Late tge/Early 20fr
century

lliddle Archaic

Unknown Prehistoric

VDHR determined not eligible 7119/94

VDHR determined eligible 10113/94, data
rccoverywill be done.

VDHR determined not eligible 10113194

4448430

MAU37

4r',A'8/;62

Limited Activity Gamp

Lithic Scatter

Lithic Wortcshop

MiddleArchaic

Unknown Prehistoric

Unknown Prehistoric

VDHR determined eligible 10/13194, data
rccoverywill be done.

VDHR determined not eligible 6l26lF

VDHR determined not eligible 6126100

4448463

4r'.AB/!il

LithicWorkshop

LithicWorkshop

Unknown Prehistoric

Woodland

VDHR determined not eligible 6n6n0

VDHR determined not eligible 612610o
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The Virginia Deparhnent of Historic Resources (VDHR) is the designated State Historic
Preservation Office for Virginia. VDHR detemrined that two sites (44AB428 and,44AR430)
within the proposed right of way for the interchange are eligible for the National Register of
Historic Places (NRI{P). These sites were identified by archaeologists conducting surveys in the
vicinity of the Bypass's northem tenninus n 1994. The modification from an at-grade
intersection to a larger grade-separated prompted additional field survey work to
cover tle expanded footprint of the interchange. The most recent archaeological survey was
conducted by The Louis Berger Group between September 26 and October 5,2001. Detailed
information on tle survey is contained in the report, Archaeological ldentification Survey Route
29 Bypass, Decenrber 200 1.

The 2001 archaeological identification survey revealed trvo additional prehistoric archaeological
sites (44AB481 and 44A8482) and one additional historic archaeological site (44AB483).
VDOT forwarded the survey report to VDHR and recommended that all three sites are not
eligible for inclusion in the NRIIP under Criterion D, because they are not likely to yield
infomration important in prehistory or history. VDIIR concurred with that recommendation on
January 9, 2002. Copies of the sulvey report also were forwarded on Decerrber 12,2001 to
Albemarle County and the City of Charlottesville for comment in accordance with 36 CFR
800.2(c)(3) and 36 CFR 800.3(0(l).

The City responded in writing on January 11,2002, stating that it had no comments on the
archaeological survey. By letter dated February 15,2002, Albemade Couoty stated its sup'port
for the proposed Phase m data recovery for sites MAM28 and 44AB430.
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The overall finding of the survey of the expanded project area therefore, is that only sites
44A8428 and 44A8430 within the proposed right of way limits are eligible for inclusion in the
NRIIP under Criterion D (has yielded, or may be likely to yield information important in
prehistory or history). Both of these sites are important chiefly for the information they may
contain, and therefore they are not subject to Section a(fl of the Deparhnent of Transportation
Act, nor do they warrant preservation in place. A Data Recovery Plan has been provided to
VDHR. VDHR concurred with the Plan, with minor modifications, on Januar5r 7,2002. Copies
of the Plan were forwarded to the City and the County on January t4,2002 for comments or
suggestions. The County also concurred with the plan. Section 4.9 provides more details of the
data recoveryplan.
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EIYVIRONMENTAL CONSEQUENCE S

4.I INTRODUCTION
The following sections discuss the direct, indirect (or secondary), and cumulative effects of the
proposed project on the South Fork Rivanna River Reservoir and its watershed, and on
archaeological resources at the projecfs northern terminus. Direct effects are those that occur at
the same time and place as project implementation (40 CFR 1508.8(a)). They include effec8 of
the direct encroachment, or "footprint," of the proposed project (e.g., displacements of existing
land cover and reduction of pervious surface) and offsite effects resulting from the project (e.g.,

water quahty effects of stormwater runoff).

Indirect effects occur later in time or farther removed in distance, but rernain reasonably
foreseeable (40 CFR 1508.8(b). They would include effects on water quality in the Reservoir
and its watershed caused by development and changes in land use patterns, population density, or
growth rates that could be attributed to (or induced by) the project. Quantification of these

effects ofte'n is difficult due to insufficient knowledge of cause-and-effeet relationships between
individual projects and future development, as well as the interplay of factors other than
transportation (e.g., overall economic conditions, availability of otler infrastructure such as water
and sewer systems, growth policies and plans of local govemments, and inclinations of
individual landowners).

Cumulative effects are those impacts that result from the incremental impact of the project when
added to other past, present, ffid reasonably foreseeable future actions that affect the same

resources (40 CFR 1508.7). Other actions in the project area include other highwayprojects and
residential, commercial, and institutional developme,nt

The principal issues involved in evaluating these effects are listed in Table 4-1. These issues

were identified based on specific direction from the Court, input from citizens recorded at a
number of previously held public meetings and hearings, comments received from agencies and
interest groups during the course of developing this SEIS, and reviews of various data and
likrature sources. The following sections discuss these issues in detail.
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Table 4-l
PRINCIPAL ISSUES

Remarks

Potential for hazardous material
spills

Hazardous matedal spills generally are lorrr-prcbability events, but are understood to
have potentially high consequences in terms of human health, response and clean-up
costs, water treatment plant contamination, and intemrption of water supply. A number
of citizens, as well as the Rivanna Water and Serrcr Authodty, Albemarle County
officials, and others, have noted this as their greatest concem.

Detection of and response to
hazardous material spills

Responses to hazardous material incidents first require timely notification that an
incident has occuned. Elapsed time from occunen@ to response can be a factor in the
effectiveness of containment and cleanup efforts, as urell as the potential need for
treatment plant shutdonn or implementation of special treatment procedures.

Siltation during conskuction lncreased turbidity could increase the level of drinking water trcatment effort and cost.
Increased sediment deposits ti,ould cause additional loss of Reservoir storage capacity.

Pollutant loads in highway runoff Pollutant inputs could atrect quality of water in the Reservoir, with implications for levels
of water keatment effort and expense. Loss of Reservoir storage capacrty also could
o@urovertime.

Length of project in watershed Encroachment into the watershed is perceived as rcsulting in potential for water
pollution ftom sedimentation and highuey runoff

Prcximity of ptoject to Reservoir and Affects potential for pollutants to rcacfi intrake before being dissipated. Affects time
lrater treatment plant intake available to identiff and react to hazadous material (hazrnat) spills.

Trafftc volumesltsr.rck percentages Pertains to quantities of hazardous materials being transported on the highway, and,
consequently, the potential for hazardous material spills.

Intemrption of water supply The Reservoir is seen as essential to the water needs of many people; therefore,
intenuption of Reservoir water supplies for more than several dap is unacceptable to
the community.
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Public health Potential for greater variety and quantity of pollutants entering water supply poses
concems for greater risk of toxicity or other ill health effects for @nsumers.

Methoclologies There are a variety of metiods to assess water quality impacts. Because ttere are
proponenb and critics of each method, there will always be debate about the scientiftc
\ralidity, prccision, and accuracy of each meftod.

Assumptions Assumptions about slopes, precipitration, storn intensities, time periods of anallais, and
other factors can affect the magnitude and precision of computiations. As wi0l
methodologies, there is alu,alrs debate about the appropriateness of assumptions used
in the anallaes.

Effectiveness of mitigation measunes Effectiwness of mitigation measunes can \rary widely, depending on the skill and
diligence with which they are installed and maintained, specific site conditions, and the
vagarieo of storm events.

Secondary effects (induced
development)

Some people perceive that tre bypass may stimulate additional and undesirable
development within the Reservoir watershed, which uosld rcsult in generation of even
more pollutants that might reach B|e Resen,oir.

Atematives Some believe that altcmatives outside the Reservoir watershed would not pose the
risks to water quality in the Reseruoir that the Selected Altemative uould.

Archaeological resources at nortrem The Court and othera believe that there is a need to evaluate the full fmtprint of the
interchange proposed northem intercharge for effec'ts on archaeological resources.

Public input Local and regional offtcials see full public disclosure and pailicipation as very important.
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4.2 ASSESSMENT METHODS

4.2.1 Effects on Watershed, Reservoir, and Water Treatment and Distribution

Available Guidance The Federal Highway Adminisfiation (FIIWA) has prepared several
reports and guidelines that present getreral methodologies for determining water quality impacts
from highway projects (e.9., Evaluation and Management of Highway Runof Water gtality,
1996; Guidancefor Preparing and Processing Environmental and Section 4(/) Docurnents,1987;
and Management Practices .for Mitigation of Highway Stormwater Runoff Pollution, 1985).
These guidelines can be summarized as two basic steps:

r Gather field data of existing conditions, including monitoring data from groundwater and
surface waters.

. Model andanalyze water quatrtyparameters using appropriate tools.

Availabl.e Dola" A number of studies have been conducted on the Reservoir and its watershed
over the last 30 yerrs. Some of the findings of these studies were sumrnarized in Chapter 3.
Several studies also have been conducted to assess the potential impacts of the Route 29 Bypass
project. For exarnpleo James R. Reed & Associates, Inc. (Reed & Associates) prepared the
Natural Environrnental Analysis Technical Report for the Virginia Deparhent of Transportation
(VDOT) in 1990 as part of the Route 29 Conidor Study. The report included the results of
extensive field surveys along the proposed Blpass alternatives that included water quality
monitoring at 43 hibutary locations and in the South Fork Rivanna Reservoir, benthic
macroinvertebrats sampling, and wetlands delineation. The report also included a review of
existing groundwater and soil conditions and the results of higbway runoff modeling using the
FTIWA RunoffModel.

More recently, the Thomas Jefferson Planning District Commission (Charlottesville - Albemarle
Metropolitan Planning Organization) sponsored a study, Analysis of Water Oualrty and Quantity
Impacts of the Proposed Route 29 Bypass @lack & Veatch" 2001), to determine whether the
proposed Blpass would affect the quality and quantity of water in the Reservoir and the abili5'of
the Rivanna Water and Sewer Authority (RWSA) to deal with any elevated pollutant levels in its
water treafrnent plant. The potential threat to public health from higbway spills of hazardous
materials on the proposed Route 29 Blpass also was assessed.

VDOT funded modeling efforts and stormwater managernent strategy evaluations by Dr. Shaw
Yu and his graduate research assistants at tle University of Virginia's Dqrartme,nt of Civil
Engineering (uVA). Dr. Yu is a professor at the Universlty with long experience and research
expertise in the areas of surface water hydrolory, computer applications for water resources
problems, stomrwater management, ffid watershed modeling and management. Dr. Yu also
works as a Faculty Research Engineer for the Virginia Transportation Research Council. His
work for VDOT involved the modeling of highway runoff pollutant loads, the effects of those
loads on the Reservoir, and the effectiveness of proposed stormwater management measures to
mitigate those effects. For convenience, this work is refened to in this document as the UVA
sflidies.
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The available studies have provided sufficient information on existing conditions in the
watershed and projected impacts of the proposed project to allow meaningful identification and
assessment of potential Reservoir and watershed effects.

Assessment Methodologt The technical approach for assessing the potential water quality
impacts of the Route 29 Blpass included these elements:

. Evaluate the suitability of existing studies and models.

. Compare the findings of parallel studies that used different assessment techniques.
r IJse the best available study, but update information if available and more timely or accurate.

. Assess the potential for impacts using assumptions that would result in the most conservative
results (i.e., the assessment would tend to overstate what the impact really would be, thereby
taking a more protective stance).

Part of the assessment involved reviewing the atfributes of various watershed models, reservoir
models, and spill models (see Appendix E). The models cover the spectrum from complex
models to simple models. As with all models, there are atffibutes that affect the utility of each

model appropriate for this application. While complex models can improve the precision of the
modeled outputs by requiring numerous site-specific inputs, fhe extent of assumptions required
to 'populate' the model in this large-scale application limits their usefulness. The application of
a complex model by UVA researchers produced results comparable to those produced by simpler
models. Appendix E provides a discussion and assessment of various watershed modeling
approaches and their applications.

The selection of models to evaluate the impact on the water resources in the watershed and
Reservoir was based on the use of appropriate modeling tools and conservative and protective
assumptions. The complex models offered more precision but are potentially less protective
because they depict the numerous processes in the environment that diminish pollutants. These
fate and transport processes are not reflected in the simpler models, 1!s simpler models are

more protective because they tend to reflect predictions that exceed those actually expected io the
natural system.

In addition to assessing the impacts of tle proposed Bypass on the affected water resources,

information on similar highway projects and drinking water resource regulations were obtained
and reviewed to see how they might be applicable to this project. For exarrple, input received
during the course of preparing this SEIS suggested that reservoir protection efforts in New York
City should be looked to for guidance on the decision to be made for this project. The New York
City Rule and Regulations for the Protectionfrom Contamination, Degradation and Pollution of
the New York City Water Supply and lts Sources af,e some of the most protective regulations in
the nation. These regulations directly pertain to highway expansion around drinking water
reservoirs serving New York City. New York City promulgated these regulations because the
City does not filter its drinking water prior to chlorination, which is the only treatuent provided
prior to distribution to the public. In contrast, RWSA filters and provides additional treatuent
not practiced byNew York City.

In a Memorandum of Understanding (MOI-D between the New York State Departrent of
Transportation and the New York City Departnnent of Environmental Protection, a framework
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was established by these agencies for the application of the watershed regulation to highway
projects. The framework strikes "...a proper balance between protecting surface water resources
within the watershed of the New York City drinking water supply system while, at the same time,
recognizing the importance of providing the public with adequate, safe, balanced, efficient, and

environmentally sound transportation at a reasonable cost." (MOU 1997). The MOU ensures
protection of New York City's drinking water supply but does not prohibit roadway projects,
particularly existing road improvements. The MOU requires tle preparation of a Stormwater
Pollution Prevention Plan for projects that disturb more than 5 acres, or that involve gading
within 300 feet of a reservoir or within 100 feet of a wetland or stream. Measures to control
stormwater must capture and fieat the *first flusho' and refum the project area runoff to a pre-
construction runoffcondition. This MOU is of interest to the Route 29 Blpass project because it
establishes requirements for highway stormwater management near &inking water sources. The
stormwater management measures proposed for this project, as discussed later in this chapter, are

comparable to, or better than, those required for New York projects.

4.2.2 Effects on Archaeological Resources

Available Guidqnce Section 106 of the National Historic Preservation Act requires federal
agencies to take into account the effects of their actions on historic and archaeological resources,

which include "any district, site, building, structure, or object that is included in or eligible for
inclusion in the National Register." The specific process for iden{ifring and considering effects
on historic and archaeological resources is contained in 36 CFR 800.

Available Data A number of archaeologicat studies have been conducted in tle vicinity of the
northem terminus of the proposed bypass. Some of the findings of these studies were
summarized in Chapter 3.

Additional Research and Field Worh An archaeological identification $rvey was conducted
vdthin the proposed right of way for the northern interchange. The survey consisted of pedestrian
surface survey of exposed ground surfaces and subsurface testing. Subsurface testing involved
systematic excavation of numerically labeled shovel tests at 75-foot intervals along alphabetically
labeled tansects. If a shovel test yielded artifacts, additional shovel tests were placed radially
around the initial shovel test at 38-foot intervals in a cruciform pattern to determine the extent
and significance of the resources. Each shovel test was about 12 inches in diameter with a depth
sufficient to reach sterile subsoil (on average, 14 to 16 inches). All soil removed from each

shovel test was screened through 0.25-inch mesh hardware cloth. All artifacts recovered were
processed, analyzedo and catalogued in the laboratory.

All archaeologicat investigations, evaluations, and recommendations were conducted by
personnel meeting or exceeding the Secretary of the Interior's Professional Quaffications
Standards and &e field work and documentation met the specifigations of the Secretary of the
Interior's Standards and Guidelinesfor Archaeologt and Historic Preservation.

4.3 SOUTII FORK RTVAI\NA RTYER RESERVOIR WATERSHEI)
4.3.1 Land Cover

As described in Appendix A, land cover and its degree of impenriousness a.ffects the quantity and
quatrty of stomwater runoff. The proposed highway would replace the existing land cover
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partially with pavement and other impervious surfaces, and partially with turf grasses and
landscaping. The location of the Selected Alternative for the Blpass relative to the Reservoir,
and the footprint of the proposed Blpass within the Reservoir watershed, are shown in Figure 4-
1. The total length of the proposed Bypass is approximately 6.2 miles, and the proposed course
of the road can be dMded into three segments, as indicated in Table 4-2. As noted inChapter2,
the length of the Bypass within &e Reservoir watershed as proposed now (3.4 miles) is less than
that of the original selected Alternative l0 (4.2 miles). Current land use within the proposed
right of way is summarized,rn Table 4-3.

Table 4-2
SEGMENTS OF SELEGTED ALTERNATIVE

Segment With in Resewoir Waterched? Length (miles) Right of WayArea (acres)

Southem End

Reservoir Waterched
Northem End

No

Yes

No

0.6

3.4

2-2

39

219
72

Table 4€
CURRENT LAND USE WITHIN PROPOSED ROUTE 29 BYPASS RIGHT OF WAY

Land Use Type and Percent lmperuiousness

Total Project
Rightof Way

(acres)

Project Right of Way
within Yllaterched

(acles)

Forest and ungrazed pasture (<2% impervious)

S+-acre residences in woodlands (3% impervious)

1-acre residences (10% impeMous)

Grasslands (1 5% impervious)

Mixed townhouses and Tracre residences (45% impeMous)

Heavy commercial/industrial (>90% impervious)

250

'11

45

22

1

1

166

7

30

14

1

1
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Total

Changes in land use maybe estimated by calculating the current average percent imperviousness
of the watershed or Bypass right of way and comparing those values to the estimated average
percent imperviousness of the same area after the proposed Blpass has been completed. This
comparison is shown in Table 4-4. The proposed Blpass right of way comprises a total of
approximately 330 acres of land, 219 of which lie within the Reservoir watershed. Of the 219
acres of tle Bypass right of way that lie within the Reservoir watershed, approximately 33 acres
would be paved (100% impervious) and the remaining 186 acres would be grassed areas (10%
impervious, equivalent to mowed lawns). The increase in percent imperviousness in the Ivy
Creek subwatershed as a result of the proposed Blpass would be O.lYo, and in the entire
Reservoir watershed. 0.02%.
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?roJect, FootVrint in Reaeruoir W atnrshed

teger?dj

- 

= Frcpo$d61p6ssAlg?n6 rt (Mox. J.4 rfiibs wiiltin vwlterJnd)
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Table 44
PERCENT IMPERVIOUSNESS BEFORE AND AFTER PROPOSED BYPASS

o
a
a
a
a
o
o
a
o
I
o

Current 7o

lmperviousness
Without Bypass

Estimated %
lmperviousness

With Bypass

lncrcase in 7o

lmperuious Due to
Bypass

Total Bypass Right of Way
Bypass Right of Way within Reservoir
Watershed
lvy Creek Subwatershed
Total Reservoir Watershed

3.7

5.0

22.3

18.0

0.1

o.02

26.O

23.0

7.5
5.72

7.4
5.70

4.3.2 Surface Water Involvement
Upon completion of the Route 29 Corridor Study, the Alternative l0 Bypass alignment was
selected from a range of alternatives that were evahrated. Each alternative was characterized on
the basis of total number of stream crossings, length across the Reservoir watershed number of
stream crossings within the Reservoir watershed, Reservoir crossings, wetland impacts, and

number of floodplain crossings. Table 4-5 summarizes that chwacteization, with additions and
revisions to reflect updated dara. Two of the blpass alternatives (Altematives I I and 12)

actually would cross the Reservoir. The Alternative 10 alignment subseque,ntly was modified, as

described in Chapter 2 of this SEIS. The Current Design of that alignment also is included in the
table for comparison. During preparation of the Reevaluation that was completed in March
2000, and in preparing this SEIS, more intensive analyses of the Current Design of the Selected
Alternative were conducted to refine the stream crossing and wetland impacts data. In particular,
an intensive field wetland delineation effort was conducted, whereas the earlier anabrses were
based on srnall scale mapping (such as National Wetland Inventorymapping) with selective field
verification. As requested by the U.S. Army Corps of Engineers in its comme'nts on the Draft
SEIS, additional efforts were conducted to develop comparably updated wetland impact
information for the other alternatives. The updated wetland impact information is included in the
table and is discussed further in Section 4.3.8. Table 4-6 lists the Selected Alternative's stream
slsssings that are within the Reservoir watershed as illusfated in Figure 4-1.

4.33 HighwayRunoffand Pollution

Typical Runoff Constituen* and Loading Rates. Stormwater runoff from the Blpass may
contair various pollutants, including sediment metalso nutrients, and hydrocarbons. These

substances are associated with the use and maintenance of the roadway (sedimentation during
construction is discussed in Section 4.7, Construction Impacts). For example, soil particles can
fall offof vehicles traveling the roadway, or be deposited intentionally during wintertime deicing
operations. Trace metals such as copper, iron, zinco and cadmium are deposited on roadways
from automobile attrition" gasoline combustion, and fluid drippings. Petroleum-based chemicals
are generated by fuel combustioa and pavement leachates. During dry weather, most of the
pollutant load would be contained within the highway surface, adjacent roadside areas, and
grassed median. During storm events, these pollutants may wash off the roadway and be
transported into receiving waters. Factors that can influence the quality of runoff from the
proposed Blpass include pollutant characteristics, duration and intensity of precipitation, and
drainage routing and heafrnent. Teble 4-7 summarizes tlpical pollutant loading rates (pounds
per acre per yeax) in runofffrom various lpes of urban land use.
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Table 46
SU]I'IIIIARY OF IMPACTS BY ALIGNMENT ALTERNATIVE

Strcam Weiland
Length Acrocs Crossings Wegand lmDacisResewoir in

Altern- Length st€am watershed Reservoir Reservoir 
'i6- 

d;t itffi'
ative {miles} Crocsings {miles} Watershed Grossings Oldr Newr Oldr Ne# Grooeed

6

6B

7

7A

9

Base Case
u,/ Inter-
changes

10

Current
Design 3

11

12

8.1

7.8

7.3

7.0

3.3

3.3

5.4

6.2

9.4

12.9

4.2

3.4

7.4

8.4

o

0

0

0

0

0

0

0

0

0

0

0

7

5

I
I
0

0

0

0

0

0

0

0

5 49 'r.5 3.2

3 47 0.1 3.1

4 47 0.2 3.1

4 49 0.2 3.2

1 7 0.1 0.5

1 7 0.1 0.5

't 23 0.1 1.6

NA 431 NA 2.8

3 50 0.3 3.4

4 74 0.6 4.9

13

24

28

41

0

0

1

1

4

8

Source: Route 29 Conidor Study FEIS, January '1993, Table lV-16, plus updated uretlands data and Cunent Design data.

I "Old" refers to numbers fiom the FEIS; "nevr/'rcfers to updated eslimates.
] The original Altematlve 10 alignment did not cross tfre Sbutn Fork Rivanna River floodplain as the cunent alignment does.

I Aftemative 10, as modified by termini shifts and other design changes, as described in Chapter 2.
" Reflects intensive inventory of all wetlands within project footprint using detailed ground-level neconnaissan@ and mapping,

which rryere not employed in the original location studies. Only 12 of the sites are larger than 0.1 acrc.

Table 46
STREAM CROSSINGS BY CURRENT DESIGN SELECTED ALTERNATIVE WITHIN RESERVOIR WATERSHED

o2
1

10

15

19

23

Stream Name

Drainage Area Length of Flow Portion of lmpact
Upetroam of Path from Bypass Length of length due to

Rrq6ct 6quare Croaoing to Dit€ct lmpact stormwator ponds

milesl Reservoir (milesl fie€O {iee0

F Tributary of lvy Creek

G Tributary of lvy Greek

H Tributary of lvy Creek

I Tributary of lvy Creek

J Tributary of hy Creek

K Tributary of lvy Creek

L Tributary of lvy Creek

M Tributary of lvy Creek

N Tributary of lvy Creek

O Martins Branch

P Tributary of Martins Branch

BB Tributary of lrry Creek

O Tributary of Reservoir

R Tributary of Reservoir

S Tdbutary of Reservoir

TOTAL

0.016

0.027

0.023

0.023

0.3s9

1.097

0.039

0.091

0.008

0.089

0.048

0.003

0.033

0.016

0.M5

4-17

3.98

3.79

3.60

3.4'l

3.03

2.U
2.U
3.03

1.33

1.33

1.33

0.38

0.38

0.19

520

370

420

360

500

410

570

540

300

400

310

10

770

350

1,210

0

0

0

0

0

0

0

0

0

0

0

0

430

2AO

400

4-9

7,ON 1,031,
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Table 4-7
TYPTCAL POLLUTANT LOADTNG RATES rN RUNOFF BY URBAN LANp USE (POUNDS/ACRE/YEAR)

Pollutant

Land Use NHs-N NOr

Commercial 1

Parking Lot I

High Density
Residential '

Mid Density.
Residential '

Low Density.
Residential '

Highway 1

Industrial 1

Park 1

Construction I

Fliange Land 2

Crop Land 2

1,000

400

420

190

10

880

860

3

6,000

114

NA

1.5

o.7

1

0.5

0.04

0.9

1.3

0.03

80

0.07

1.4

6.7

5.1

4.2

2.5

0.03

7.9

3.8

1.5

NA

NA

5.9

1.9

2

0.8

0.5

o.o2

1.5

o-2

NA

NA

NA

NA

3.1

2.9

2

1.4

0.1

4.2

1.3

0.3

NA

NA

NA

2.1

0.8

0.7

4.2

0.(X

2.1

7.3

NA

NA

NA

NA

o.4

0.04

0.03

o.14

0.01

0.37

0.5

NA

NA

NA

NA

a
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a
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I
a
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o
o
t
I
I
t
t
I
I
a
t
t
I
t
a
o
a
I
t
t
I
a
I
I
t
I
a
I
I
a
I
I

62 420

47 270

27 170

72

NA

NA

NA

2

NA

NA

NA

13

NA

NA

NA

NA

NA

NA

NA

Sources: ' EPA, 1999, Prcliminary Data 9ummary of Urban Stormwater Best Manqement Prardicrls. EPA€21-R-99412;
'Soif Science Society of America, Application of Gl9 to tllo Modeling of Nonpid Sozurce Pollutants in the Vadose Zqq Special
Pub. No. 48pp.247-257.

Research conducted since the 1970s found that the concentrations of pollutants washed off
impervious road surfaces tend to be higher near the beginnings of storms than towards the ends.
Referred to as the "first-flush" effect this phenomenon occurs because pollutants that have built
up during dry periods are quickly washed offduring the first half inch or so of rain, and as rain
continues to fall, the store of pollutants available for wash-off becomes depleted. A rule of
thumb is that 90Yo of the annual stormwater pollutants are contained in the runoff from the first
half inch ofrains. (FHWA, 1996).

Several commenters on the Draft SEIS suggested that pollutant loads during single severe storm
events should be analyzed ratler than annualized loads. As explained in Appendix E, either
approach can be used to estimate pollutant loadings and there are valid arguments for either one.
Briefly, analysis of a single-stom event provides a snapshot view of one particular scelrario, say,
for example, a 100-year storm (a rainfall event that statistically has a one-percent chance of
occurring in any given year, or, stated another way, it would be expected to occur once every 100
years). The commenters apparenfly believe that analysis of a scenario such as this would
represent 'korst-case" conditions. However, a large storm $rch as this may not acfually result in
the highest potential concentrations of runoff constituents. First as noted above in the
description of the first flush phenomenon, continuing rain in a longer and more intense storm
would not necessarily continue to wash offmore pollutants. And secon4 the higher volume of
water produced by the larger storm may actually result in greater dilution of runoffconstitue,lrts,
and hence lower concentrations (i.e., not a worst-case scenario at all). In contrast, analysis of
annualized loads captures a range of storrr scenarios throughout the year and provides a more
useful and appropriate basis for calculatior$i and comparisons of long-term averages. Such an
analysis also reflects consideration of the effects of the most frequent, most regular, most likely

4-10
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stonn events, not the most extrefiie events that occur only infrequently. Finally, much of the
literature and background data for the watershed and Reservoir, as well as for pollutant
constituents in runoffand for pollutant lsad rnsdsling in general, are in temrs of annual loads and
loading rates, which facilitates comparisons of long-term data and different studies done over
time (e.g., F.X. Brown Associates,1982; Reed and Associates,1990; Black & Veatch, 2001; Yu
etal,2O02).

Runoff constituents, once they enter a stream or lake, are subject to a number of physical,
chemical, and biological processes that reduce their concentrations in the water column over
space and time. As discussed in Appendix A, these processes can include, among others,
spreading, evaporation, dispersion, emulsification, dissolution, oxidation, sedimentation, and
biodegradation. Because of the complexity of these processes, it is difficult to simulate them
with models without massive inputs of data on the physical, chernical, and biological agents and
their interaotions in a given study area. Therefore, simplifuing assumptions generally are made in
estimating pollutant loads delivered from a source, such as a highway, to a receiving water, such
as a reseryoir. For example, in Black & Veach's 2001 study delivery rates were computed based
on an average sediment delivery rate derived from a literature source (Haan, et al, 1994), soil
data" stream channel slope data, and engineering judgment. In the UVA study, the AnnAGNPS
model used to simulate pollutant generation and tansport employs routines that incorporate such
factors as land cover, soil tlpe, drainage are4 overland flow length and slope, and concentrated
flow length and slope. Thus, while it is not possible to definitively estimate the actual uptake
and dissipation rates for each individual pollutant, it can be assumed that the farther and longer
the pollutant havels, the less concentrated it becomes (assuming there are no additional inputs
from otler sources). It also can be assumed that this is the basis for the U.S. Environmental
Protection Agency's DSEIS review comment (see Appendix L), as well as the comments of
otherso regarding how portions of the Bypass closer to the Reservoir have greater potential to
introduce pollutants into the Reservoir.

Pollutant Load@ Estimates for the Bypass. Table 4-8 sunmarizes the estimated pollutant
loadings due to highway runoff from the proposed Bypass compared to loadings due to
stormwater runofffrom the entire watershed. This table differs from the one in the Draft SEIS in
that figrnes for loads from the entire watershed have been added for comparison and the figures
for the Black & Veatch estimates have been adjusted to reflect the loads at the Blpass source
rather +han the loads that would be delivered to the Reservoir. These figures also do not reflect
the stormwater management and treatment measures that will be implemented as part of the
project. These estimates show that pollutant loads resulting from the proposed Blpass would
constitute a small fraction of the total pollutant loadings from the entire Reservoir watershed.

Lead.. The Draft SEIS reported information about lead loadings in stormwater runoff from
highways in general, ild lead load estimates computed by Black & Veatch in its study.
However, that infomation and the estimates were based on obsolete data (from the Nationwide
Urban Runoff Program collected between 1978 and 1983) developed prior to the outlawing of
lead additives in gasoline and has been deleted. Section 2ll(n) of the 1990 Clean Air Act
amendme,nts provided as follows:

4-tl
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Table 4{
POLLUTANT LOADINGS FROM WATERSHED AND FROI'I PROPOSED BYPASS

Gonstituent

Entire
Reseruoir

Waterehed 1

Black &
Veatch 1

EPA loadin
rates

Portion of Total
Watershed

Loading
Gontributed by

Bypass

Averaqe Annual Pollutant Loadinqs (pounds)
Proposed Bypass. as Estimated by

Reed 2

Suspended Solids

Chromium
Gopper
lron
Mercury
Nickel
Zinc
TotalNitrogen

TotalPhosphorus

Biochemical
Orygen Demand
Polycyclic Aromatic
Hydrocarbons
Oiland Grease

75,690,127
99,145,6704

4,969
5,009

243,745
253

17,967
13,276

524,632
550,410 

4

126,529
130,870 

4

1,406,356

NA

7,4v,483

0.02 - 0.36%
0.05 - 0.83%

O.O4 - 0.29o/o

0.12 - 1.88 o/o

0.27 - O.32o/o

0.00%
O.O2o/o

0.12 -2.OOo/o

O.O2 - O.O7o/o

O.O2 - O.O7o/o

0.09 - 0.14olo

0.09 - 0.13%

0.03 - 0.28%

NA

A.O2 - 0.21o/o

17,699
17,699

13

6
774
NA
NA
16

123
123

119
119

NA

273,960
273,960

2
94

666
3.0E4

3
213
393

393

176
176

3,899

1

15,4U

NA
NA

14

NA
NA
NA
NA

265
NA
NA

109
109

411

NA
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NA

NA 1,153
Sources: 1. Unless otherwise noted, Black & Veatch, 2cfJ1, Analysb of Water Quality and Quantity lmpacts of Propo.sed Route
29 Bypass; values for watershed based on 1998 monitoring data; values for Bypass based on avemge of high and lorv loading
rates derived by Black and Veatch from the literature.

2. James R. Reed and Associates, lnc., March 1990, Technical Meranndum for Envimnmental lmpact Statement Aquatic
Resources and Water Quality. Figures generated using FHWA s pledictive model (FHWA/RD€1/044).
3. U.S. Environmental Protection Agency, '1975, Contibutionsto Utuan R@dway Usage to Water Pollution, EPA-600-2-75{04.
Assumes 1fi)o/o of pollutants deposited are washed otr
4. F. X. Brown Associates, Inc. 1982. 208Waterchecl Managenwt Stttdy of the South Rivanna Reseruoir.
Notes: Variations in load estimates attributable to differences in loading rates, methods, and assumptions used in calculations.
Bfack & Veatch figures derived ftom average Resenoir-delivercd loads (3V/o of loadings genenated at source, see p 1-22 and
Table '14 in Black & Veatch, 2001) converted to source load. Blpass figurps do not account for abatement of loadings by
stormwater management measurcs.

After Decerrbef, 31, 1995,it shall be unlawful for anyperson to sello offer for sale,

supply, offer for supply, dispense, transport or introduce into commerce, for use
as fuel in any motor vehicle (as defined in section 7554Q) of this title) any
gasoline which contains lead or lead additives.

To implement the statute, the U.S. Environrnental Protection Agency (EPA) issued a direct final
rule in the Federal Register on February 2,1996 revising its regulations:

... so as to prohibit the introduction of gasoline which is produced with the use of
any lead additive, or contains more than 0.05 gram of lead per gallon, into
conrmerce for use as motor vehicle fuel effective January l, 1996 ...

As a consequence of banning leaded motor fuels, lead air pollution levels measured along
highways in the United States have decreased dramatically. According to EPA, tlese levels
decreased 9TVobetween 1978 and 1997. In fact, motor vehicle lead errrissions have decreased to
the point that EPA published regulations allowing discontinuance of lead monitoring stations

4-12
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along highways so that resources could be shifted to focus on monitoring of point sources. The
Virginia Departrnent of Environmental Qrality (DEQ) ceased monitoring of afrnospheric lead in
1998. EPA notes in the prearnble to the regulations that on-road vehicle emissions comprise only
about 0.5% ofthe total nationwide lead emissions estimate. EPA goes on to note that:

"Given the fact that on-road mobile sources' contribution to the total lead
emissions estimate is negligiu'le, as evidenced by minimally detectable arrbient
levels at all locations other than sites in proximity to lead point sourceso it is
EPA's inherent responsibility to en$ue our nation's ambient air pollution
monitoring resources are redirected toward environmental issues of concern."

Because of the elimination of leaded gasoline, highways are no longer a meaningful source of
lead pollution in the United States. EPA and DEQ no longer are concerned with monitoring lead
levels along highways. Therefore, the proposed Blpass, either alone or in combination with any
other roads in the watershed, would be a negligible contributor to concentrations of lead in the
affiosphere or in highway runoffinto the Reservoir or its tributary streams. Construction of the
Blpass would not result in any violations of National Ambient Air Quahty Standards CNAAQS)
or water qualrty standards for lead. Nor would lead loads to streams receiving runoff from the
Bypass be expected to rise measurably, and therefore no lead-related impacts to organisms
inhabiting the streams would be expected.

(hher Pollutants of Specific Concern. In addition to the potential contarrinants listed in the
tables above, certain other chemicals were suggested by tle Southern Environmental Law Center
(SELC) and its consultant as being associated with highway use, and therefore having the
potential to contaminate surface and groundwater. Specific compounds mentioned included
methyl tertiary-butyl ether (MIBE) and cyanide. MtBE is a fuel additive used to oxygenate
gasoline in some metropolitan areas of the county that are not currently attaining NAAQS for
ozone. MIBE is a greater threat to groundwater than to surface water, because it evaporates
readily from surface water. It is more soluble and less biodegradable than many other
components of gasoline, and thus tends to persist in groundwater. Iow levels of MIBE can

render &inking water supplies rrnpotable due to offensive taste and odor. At higher levels, it may
pose a risk to human health. The principal sources of MtBE contamination are leakage and spills
from the gasoline storage and distribution s5rstem. MtBE is not directly used in gasolines stored

or distributed in the project area because the Charlottesville region has no problem with
attainment of the NAAQS. Moreover, EPA has initiated rulenaking to eliminate or limit the use

of MtBE as a fuel additive (Federal Register March 24,2000). Therefore the potential threat of
Reservoir contamination by MIBE is remote.

Several comme,nters on the DSEIS suggested that, notwithstanding the above, the threat of MtBE
contamination still exists because tanker trucks carrying MtBE-laden gasoline still could pass

through the Charlottesville area, and because vehicles traveling to Charlottesville from the
Richmond and Washington, D.C. areas could contain gasoline with MIBE. Further, it was noted
that cross-contamination of gasoline stocks during production may occur, so that non-MtBE
gasolines still could contain small amounts of the substance. If one as$umes this is correct, then
one also must assume that a threat already exists in the watershed from existing vehicles
traveling on existing roads, and, even more importanfly, from existing storage tanks at fueling
stations and other users and dispensers of petroleum products. However, it does not appear that
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either the existing threat or any potential threat from the Bypass pose any danger to public health
via drinking water produced from the Reservoir. Gasoline and other constituent hydrocarbons
have specific gravities less than 1; that is, they float on water. As noted above, MIBE evapomtes
readily from surface water and, as noted earlier, the intake structure at the water treafrnent plant
is submerged below the surface of the Reservoir, all leading to a conclusion that MtBE-
containing gasoline spills on the Blpass would not significantly af;fect tle drinking water supply.

Cyanide sometimes is added to road deicing salts in the form of sodium ferrocyanide (also
known as yellow prussiate of soda) as an anti-caking agent and corrosion inhibitor @oster, 2000).
VDOT's specifications require that cyanide concentrations in products it accepts for use do not
exceed I part per million. Sodium fenocpnide is widely used in many products, including food
products for human consumption. The Food and Drug Administration perrrits concentrations of
13 parts per million in food additives (23 CFR 172.490). Cyanides generally are not persistent
when released to water or soil, and are not likely to accumulate in aquatic life, as they evaporate
rapidly and can be broken down by microbes. They do not bind to soils, but may leach to
groundwater. EPA Q002) notes that, although some studies have found that releases of cpnide
ions can be toxic to fish, "[t]here is no evidence of toxicity in humans from sodium fenocyanide,
eve,n at levels higher than those ernployed for deicing." The limited number of storm events
during which this material is use4 the relatively low quantities that are used, the distance of the
proposed Blpass from the drinking water intakeo and the use of stormwater management
facilities all point to a conclusion that no human health effects or other adverse consequences
would result from continued use of deicing materials containing minute quantities of this
substance.

Several individuals and groups that submitted comments on the Draft SEIS expressed concern
about polycyclic aromatic hydrocarbons (PAHs), which are substances linked to fossil fuel
combustion and which are known to have detrimental biological effects. PAHs include more
than 100 different chemicals that occur naturally in coal, crude oil, and gasoline. They are
formed and released during the incomplete combustion of fuels, garbage, tobacco, and other
organic substances, including charbroiled meat. Forest fires and volcanoes produce PAHs
naturally. PAHs are found throughout the environment in the air, water, and soil, and can persist
in the environment for months or years. The EPA has identified 16 priority PAHs, based on
concerns that they do, or *ight" cause cancer in animals and humans:

Benz(a)anthracene
Benzo(k)fluoranthene
Chrysene
Indeno( 1,2,3,-cd)pyrene
Acenaphthylene
Fluoranthene
Benzo(ghi)perylene
Phenanthrene

Benzo(a)pyene
Benzo@)fluoranthene
Dibenz(a"h)anthracene
Acenaphthene
Anthracene
Fluore,ne
Naphthalene
Ppene

The primary routes of potential human exposure to PAHs are inhalation of polluted air
containing wood smoke, tobacco smoke, dust, soot or vehicle exhaust, and ingestion of
contaminated water and foodstuffs. Foods formd to contain minute quantities of PAHs include
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smoked, barbecue4 or charcoal-broiled foods, vegetables and vegetable oils, margarines, roast
coffee and coffee powders, fresh sausages, cereals, grains, flour, breads, meats, seafoo4 fruits,
processed foods, and beverages. PAHs have been detected at low levels in some drinking water
supplies as well as in freshwater and seawater in tle United States. The health effects of
exposure to PAHs depend on the quantity that enters the body, the lurgth of exposure, and how
the body responds. The body can modify PAHs to produce chemicals &at damage DNA and
cause cancer. The health effects from PAHS rnay be either short-term or long-term. However, it
is not clear that PAHs are the cause of short-term health effects. Other compounds commonly
found with PAHs may be the cause of short-term syrrptoms such as eye irritation, nauseae

vomiting, diarrhe4 and confusion. Long-term health ef;fects may include cataractso kidney and
liver damage, and jaundice. Iong-term exposure to low levels of some PAHs has caused cancer
in laboratory animals. The U.S. Departnnent of Health and Human Services has determined that
some PAHs may reasonably be expected to be carcinogens based on experiments on animals.
The Carcinogen Assessment Group at EPA has designated most PAHs as potential carcinogens.

PAHs are biologically and photochemically degradable. The half-lives of the various compounds
vary considerably, from weeks to years, depending on the surrounding media and the chemical or
physical conditions. The biodegradability conelates with the molecular weight, i.e., three-ring
compounds (e.g., phenanthrene) are more easily biodegraded than those with four (e.g.,

fluoranthene, pyrene), five (e.g., benzo(a)pyrene), or six rings. Particulate-bound PAHs are less

available for degradation or biological fansformation than volatile or water-solvent PAHs. Due
to their slower degradation rate, less volatility, and stronger adsorbance on particleso PAH
compormds of higher molecular weight tend to accumulate in the environment.

One rece,nt study (Van Metre et al 2000) in urbanized areas suggested that an increase in the
concentrations of PAHs in some watersheds and reservoirs may correlate to increased automobile
use. Nine of the l0 areas studied were 65.6% to 99.6Yo urbanize{ far higher than the l.4o/o

proportion of the Reservoir watershed that is developed. Automobile use does represent a

substantial source of emissions of PAHs as a result of fuel combustion, but the same study
reports that vehicles were estimated to be responsible for only ll% of PAH emissions in the
United Kingdom (no similar estimates for the United States were found in the literature). The
quantity of PAHs emitted from vehicles depends on the engine t1pe, the age of the carlengine,
the driving habits due to topography and road quality, outdoor temperature, and t;pe of fuel used.
A large proportion of the emissions in cold climates derives from cold starts, before the engine or
control equipment have been warmed up. Starting temperature geatly affects the quantity of
emissions. Coldness hinders fuel vaporization, which leads to higber fuel consumption, which
indicates that the confibution of road traffic to emissions of PAHs is larger in colder conditions.
Driving unevenly also increases emissions, as does the driving speed. Higher combustion
efficie,ncy in the engine results in lower emissions of PAHs. It is believed therefore that the
emissions from smaller engines, such as two-stroke boat engines, mopeds, lawn mowers or other
equipment can be of significance.

The most effective and commonly used technological PAH abaternent measure for passenger cars
is the catalytic converter. Catalytic converters have significantly improved the environme,ntal
performance of modern vehicles. Catalytic converters reduce emissions by 80 percent both
through the breakdown of hydrocarbons and optimization of the air:fuel ratio, which provides
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better combustion conditions. All new cars in the United States are required to have catalytic
converters. Emissions of PAHs from diesel vehicles can be reduced by as much as 90 percent by
a combination of a catalytic converter andaparticulate *ap.

It is difficult to estimate the vehicle emissions of PAHs because of the manyparameters affecting
them, and because different species of PAHs are emitted at different rates. Many of the studies
have used laboratory-tuned engines and have probably underestimated emissions. However,
much of the testing data also dates back to 1970s and early 1980s, before the phasing out of
leaded gasoline, adoption of stricter emissions standards, improvements in engine efiiciency, and
widespread utilization of catalytic converters. These data therefore are outdated because of
tumover in the vehicle fleet. Based on 1989 sampling dat4 EPA developed ranges of emissions
factors for PAHs, with average emission rates ranging from I ug per kilometer of vehicle travel
to 38 ug per kilometer of vehicle travel, depending on the specific pollutant. (EPA 1998).

Once emitted into the atmosphere, PAHs can enter drinking water supplies directly by
atmospheric deposition or in stormwater runoff from surfaces on which these compounds have

been deposited. Black & Veatch (2001) estimated in its analysis of water quatrty impacts that
between 0.1 and 0.3 pound per year of PAHs washed offthe Blpass might enter the Reservoir. It
is impossible to estimate the total inputs to the Reservoir from the entire watershed for
comparison because there is insufficient information on the numbers or emission rates of other
sources. Such sources would include vehicles traveling on other roads within the watershed,
farm equipmernt, railroad locomotives, aircraft flVrng overhead, lawnmowers, prescribed burning
in forestry and agricultural practiceso wood-burning fireplaces and stoves, residential oil-heating
units, and emissions blown in from outside the watershed.

The Blpass is expected to have little, if any, effect on the quality of tap water for human
consumption because PAHs adsorb very strongly to sediments and particulate matter and have
very low solubility in water. (EPA QN2). Thus, most PAHs entering the Reservoir would settle
out along with the sediment, be removed along with suspended solids during the water treatuelrt
process, or pass completely out of the Reservoir and flow downstream along with the more than
94%o of Reservoir inflow that becomes outflow. Ftrrthermore, the Blpass is not expected to
induce additional growth of development in the watershed. Therefore, the Blpass would not be
responsible for increases in vehicle-miles traveled within the watershed that might increase
associated PAH emissions.

4.3.4 Water Quality in Tributary Streams

Approximately 80% of the proposed 3.4-mile section of the BSpass within the Reservoir drainage
area would drain into small tributaries within tle northeastem portion of the Ivy Creek
subwatershed, and the remaining 20% would drain into small nibutaries that run directly into the
Resernoir (the southeastern portion of the Lower SFRR Tributaries subwatershed). Table 4-9
summarizes basic water qualtty data avallable for several subwatersheds that drain to the
Reservoir.
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Table 4€
COIIIPARISON OF WATER QUALITY IN RESERVOIR SUBWATERSHEDS

Average Total Phosphorus
(mg/L as P)

Average Total Suspended
Solids (mg/L)

Subwaterched FlowTpe 1975-1976 1980-1981 1975-1976 1980-1981

Mechums River Base Flow

Storm Flow

Moormans River Base Flow

Storm Flow

lvy Creek Base Flow

Storm Flow

0.127

0.228

0.o24

0.048

0.056

0.171

0.164

0.525

0.049

0.338

o-o77

0.353

7.9

92.7

3.9

21.8

9.3

58.0

5.9

274.6

3.4

260.0

8.1

164.9
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Source: F. X. Browne Associates, Inc., 1982.

Note: Comparative data not available fiom the Buck Mountain Creek and Lower SFRR Tributaries subwatersheds.

Mechums Riven The Blpass route would not cross any portion of the Mechums River
subwatershed. Therefore, the project would have no effect on water qualtty in any of the

tributary streams in this portion of the Reservoir watershed.

Moormans River. The Blpass route would not cross any portion of the Moormans River
subwatershed. Therefore, &e project would have no effect on water quahty in any of the

tributary streams in this portion of the Reservoir watershed.

Buck Mountain Creek The Blpass route would not cross any portion of the Buck Mountain
Creek subwatershed. Therefore, the project would have no effect on water quality in any of the
tributary strearns in this portion of the Reservoir watershed.

Iuy Creek. The Blpass route would not cross Ivy Creek, but would cross 12 small tributaries of
Ivy Creek that drain approximately 8.6% of the Ivy Creek subwatershed. Potential effects may
include short-tenn changes in runoff constituent concenfiations in the receiving streams during
and after storm events and incrernental long-term changes in cumulative effects associated with
repeated runoffdischarges over the life of the roadway.

Lower SFFR Tributaries. The Blpass route would cross 3 small tributaries of the Resenroirthat
drain approximately 0.9% of the Lower SFRR Tributaries subwatershed. Potential effects may
include short-term changes in runoff constituent concentrations in the receiving streams during
and after storm events and incremental long-term changes in cumulative effects associated with
repeated runoffdischarges over the life of the roadway.

The project may incrementally affect water quality in sfieans that drain approximately one

percent of the total Reservoir watershed. The project would have no effect on water quallty in
stneruns within the other 99Yo of the Reservoir watershed.

4.3.5 Ilydrology and tr'Iooding

Floodplain encroachment is defined as any construction, reconstructiono rqnir, rehabilitatiotL or
improverne#'undertaken within the limits of the 100-year floodplain. Encroachment into
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floodplain lands by development or other land uses can result in increased danger to life, health,
and property; public costs for flood confol measures, rescue, and relief efforts; soil erosion,
sedimentation, and siltation; pollution of water resources; and general degradation of the natural
and manmade environment. The proposed Blpass aligument would cross the floodplain of the
South Fork Rivanna River south of the Reservoir. The length of the proposed Blpass that would
cross the floodplain is approximately 558 feet. Because that crossing will be on bridge structure,
no adverse effects on flooding or flood-related health or safety concenrs are expected.

4.3.6 Groundwater Quality and Recharge

Local Regalation and Plannizg. Albemarle County's Comprehensive Plan (Chapter 2, Natural
Resources and Cultural Assets, 1999) identifies objectives and strategies for protecting
groundwater resources, based in large part on concenm that groundwater quantity or quality
problems may occur in the Rural Areas, where extensions of public utilities either are not
planned or are not economically feasible. Many of the strategies involve infomration gathering
and development of zoning or other ordinances aimed at identi$ing problem af,eas, protecting
wellheads, changing well approval policies and procedures, and planning the locations and
amounts of development that is dependent on groundwater. Irnplementation of most of these
strategies still is incomplete at this time. The Couaty's Water Protection Ordinance contains a
number of provisions for surface water runoffcontrol, erosion and sediment contol, and stream
buffers, but has no specific requirements to groundwater. A recent report (Albemade
County Hydrogeologic Assessment, April 2A02) provides preliminary findings on
hydrogeological information for the Mechums River and Ivy Creek subbasins for the County to
use in its basinJevel comprehensive planning and for establishing baseline data for site-scale
assessments. Similar studies likely will be developed for other parts of the county.

Potentialty Affeaed Grounhvater Resources. Existing resources within the
Reservoir watershed were described in Chapter 3. Most of these resources are well beyond the
limits of any potential effects from the Blpass. To identifr the area of potential effects,
topographical and hydrologic features the project were reviewed to develop a
qualitative estimate of the approximate limits of migration of groundwater away from tle project.
Groundwater is stored in the voids, spaces, and cracks between particles of soil, sand, graveln and
roclg which collectively form an a,quifer. Groundwater moves only if sufficient pressure, or
head, is available to force water through the spaces between porous aquifer materials. Rate of
movement is determined by the hydraulic gradienl pemeability, and porosity of the material.
The hydraulic gradient, or slope of the water surface between two poiats in an aquifer, and the
aquifer material deterrrines how rapidly water moves from one location to another. In essence, as

with surface water, groundwater flows downhill. Contaminants in groundwater move by
advection (transport along witb and in the sane direction asi, the average motion of groundwater
flow, the main process responsible for pollutant transport in groundwater) and diftrsion (the
dispersion of a material in multiple directions through molecular motion along gradients of high
concentration to low concentration). The approximate limits of the horizontal extent to which
groundwater will flow from a grven point can be estimated by observing elevation differe,nces on
the terrain, ild by identiffing streams that intercept water discharging from the ground.
Groundwater in areas near the proposed Bypass will not flow to areas of higher elevation.
Groundwater discharging into a stream will not continue to flow as groundwater on the far side
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of the sfrearn. These parameters delimit the boundaries of potential groundwater effects to a
fairly nalrow band along the Blpass, bound on the east by higher elevations from which
groundwater would be flowing toward the Blpass, and bound on the west by sfrearns (tributaries
of Ivy Creek, Ivy Creek, and the Reservoir) that intercept groundwater flow and carry it away as

surface water. Thus, the area of potential effects on groundwater resources encompasses a total
of approximately A.67 square mile, or 0.25% of the entire Reservoir watershed.

Approximately 12,600 households (43o/o of Albemarle County's households) get their water from
individual water supplies, including drilled wells (88%), bored and dug wells (6%), springs (5%),
and cisterns or surface water (l%). Many other county residents get water from community
wells, and a number of businesses, industries, schoolso and recreational or culfural sites also rely
on well water. It is unknown how many wells exist in the Reservoir watershed (prior to 1982, no
permits were required for well construction; and between 1982 and 1992, only new wells
associated with new construction required pemrits). However, the County's recent
hydrogeological assessment reports thato of the 4,990 countywide well records,970 are in the
Mechums River subbasin and 444 are in the Ivy Creek subbasin. It appears that only 9 of these
are within the 0.67-square-mi1e area of potential effects and only about 19 are even within 1,000
feet of the proposed Blpass alignment. Approximately 50o/o of the right of way of the proposed
Bypass lies within the Rivanna Water and Sewer Authority's Urban Service Areq which is
supplied with public drinking water service. Public drinking water consists entirely of surface
water zupplies.

Assessment of Effec* on Groundwater Resources and Wells. Highway projects can affect both
the quantity and quality of groundwater. The impervious pavement surfaces reduce the amount
of land into which precipitation can infiltate, tlus incrementally reducing the recharge of the
groundwater aquifer. The stonnwater runoff from the highway, to the extent that it does
eventually infiltate the ground, can contain various pollutants that can contaminate groundwater,
just as they can contaminate surface water, as discussed earlier.

The portion of the Blpass within the watershed would convert approximately 33 acres of land to
impervious surface. This represents less than 8% of the estimated area of potential effect on
grormdwater resources. Such a small conversion is not expected to substantially deplete the
recharge of groundwater resources or dramatically reduce the levels of dry-weather stream flows.
In a larger context, the increase in impervious surface rqnesents only 0.02Yo of the total
watershed area, and will have a negligible effect on overall groundwater quantity in the
watershed and groundwater discharges that help supply the Reservoir. Likewise, little or no
effect on well yields is expected.

Groundwater contarrination tends to occur gradually because contarrinants percolate through the
soil at slow rates, where the ground seryes as a filter, and where many tlpes of pollutants adsorb
onto soil particles and do not move through the groundwater at all. Contamination of
groundwater is less visible than that of surface waters, and" given that sampling and cleanup can
be difficult and expensive, prevention of contamination is tle most effective way of protecting
groundwater resources.

Highway-related pollutants commonly associated with groundwater contamination include the
same gpes of pollutants discussed for surface waters: deicers, herbicides, accidental spills of
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hazardous materials during transportation, pavement tars, oils and grease, metals, and vehicle
emissions within the proposed Blpass area. Although the soils in the project area tlpically have
low clay cortents (and thus greater potential to allow pollutants to reach groundwater and cause

localized contamination), the unconsolidated nature of the sediments would help filter pollutants
and decrease the possibility of regional groundwater quallty impacts. Moreover, the proposed
stormwater management ponds (SMPs) would collect all runoff from the B5pass's impervious
surfaces within the watershed, thus minimizing the potential for that runoffto infilhate into the
groundwater. Some contamination due to seepage from the SMPs might ocqr; however, it
would not be expected to have more than minimal localizedeffects on groundwater quality.

The larger groundwater contamination problem within the watershed has to do with failing septic
systems. Both tle Count5r's Comprehensive Plan and its recent hydrogeological assessment cite
malfunctioning septic systems as the primary source of long-term groundwater contamination,
with the principal pollutants being bacteria and nitrates. Another major source of groundwater
contamination noted by the County is underground storage tanks, of which there are 340
registered in Albemade County. It is not known how many of these are in the Reservoir
watershed, but easily noted are the gas station on Route 250 near Ivy, virtually on the banks of
Ivy Creek, and the Count5r's own fueling facility on tle grounds of the Albemarle County School
Complex. Small, unregistered tanks also pose a problemo as evidenced by the recent DEQ
cleanup of a home heating oil release into an unnamed tributary of Ivy Creek. Pesticides and
fertilizers from agricultural and residential areas also are cited in tle Comprehensive Plan as

potential sources of nutrient and che'mical contamination of groundwater. However, as noted in
the Comprehensive Plan" testing of wells conducted by the Virginia Cooperative Extension
Service found no contamination exceeding EPA Health Advisory or MCIrimum Contaminant
kvels.

There is one Superfimd site (Greenwood Chemical Company) in the westem part of the county
from which EPA has removed contaminated soil and has implemented a groundwater treafinent
plan. The Ivy Landfill, now closed was discovered to have groundwater contamination
problems. Those problems are being resolved through corrective measures being implemented
by the Rivanna Solid Waste Authority.

Other minor sources of groundwater contamination in the watershed include household termite
control products and discharges of cleaning products, paint, and automotive products. Nowhere
in the Comprehensive Plan or the hydrogeological assessment are higbway runoffcontaminants,
except for road deicing salts, listed as a concern for groundwater contarnination. The
Comprehensive Plan suggests that wells be located as far as possible and uphill from roads
subject to deicing compounds and lists a suggested minimum separation distance between wells
and septic systems as 100 feet.

Reed & Associates (1990) indicated that the impacts of the proposed Bypass on groundwater
quality and quantity would be minimal on a regional scale. Numerous aquifers are located withio
the area. There is arrple precipitation for aquifer recharge, and the recharge areas of fts major
aquifers are relatively extensive. Groundwater quallty is generally acceptable in the study are4
and the nature of the Piedmont sedime,nts helps filter out pollutants that enter the groundwater.
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The water table is typically more than 6 feet below tle surface in the area of the proposed Bypass
alignment. Groundwater maps show that there is a small af,ea where the water table is less than 6
feet below the surface in the southem section of the proposed Blpass right of way. In this
limited are4 construction of the proposed Blpass could alter the drainage pattern, diverting flow
away from the roadbed. This could interfere with groundwater flow and may decrease the
amount of groundwater available to wells in the immediate area.

4.3.7 Aquatic Biota

No impacts to aquatic endangered or threatened species would occur within the project area

because no federally listed or threatened species are present in any streams that
would be crossed by the proposed Bypass. However, the federally listed endangered James

spinlmrussel (Platrobema collina) has been located in Ivy Creek, downstream from a portion of
the project. Figure 4-2 shows the distribution of known occrrrences of James spinyrrussel in the
Reservoir watershed. Three separate surveys have been conducted in portions of Ivy Creek. One
of the surve)ns also included all tributaries of Ivy Creek that would be crossed by the Blpass.

During fomral Section 7 consultation with the U. S. Fish and Wildlife Service (USFWS), FIIWA
recommended that the project would not have a significant adverse impact on the mussel
resources and would not pose a threat of extinction to the James spinymussel, based on the
following points:

l. The 14 surveyed tributaries in the Ivy Creek drainage areathat would be crossed by the
project had no mussels and were unsuitable for mussels because of small size and
insufficient flow.

2. Although live individuals were found in Ivy Creelq the proposed project iavolves no
work in Ivy Creek and the nearest site of roadwork on the project would be more than
1,000 feet from Ivy Creek.

3. Few mussels, no snails, and evidence of allochthonous silt in Ivy Creek are indicative of
some ongoing environmental degradation in the watershed.

4. There are documented occurrences of I I other populations of Janes spinlmussel in
Albemarle County outside the Ivy Creek watershed. [Four other counties in Virginia and
one in West Virginia also have documented populations of James spinymussel.]

5. Extensive stormwater management provisions and erosion and sediment control measures
are incorporated into the project design to reduce impacts from highway nrnoff and
constnrction.

USFWS issued its Biological Opinion that the proposed Bypass was "not likely to jeopardize the
continued existence of the James spinyrmrssel and is not likely to destoy or adversely modiff its
critical habitat because no critical habitat exists for this species." VDOT will impose several
protective conditions during Bypass constnrction, including tjme-of-year restictions on
construction and specific erosion and sedimentation control measures.
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One commenter on the Draft SEIS suggested that the assessment of impacts to the James

spinymussel was incomplete because no infomration was provided regarding the potential effects
of elevated temperatures attributable to the stormwater management ponds, loss of groundwater
rechaf,ge and streamflow depletion, hazrnat spills, and copper loadings from the Blpass. As
previously noted, the drainage area of tributaries potentially affected by the Bypass is only about
8.6% of the total Ivy Creek watershed. The three stormwater ponds on this portion of the Blpass
would comprise only 2.35 acres of surface area (at the 100'year level), which is only 0.012% of
the 19,000-acre Ivy Creek watershed, most of which is upstream from the proposed Blpass.
Therefore, although localized increases in stream temperatures may occur immediately
downstrearn of the stormwater ponds, it is unlikely that measurable increases in temperatures in
Ivy Creek could be attributable to effluent from the Blpass stormwater ponds because of their
extremely small contribution to the overall flow in Ivy Creek. For the same reasons, ily losses

in groundwater recharge and steamflow volumes attributable to the Blpass would not likely
have any dernonstrable effect on James spinynussel populations. The risks of hazmat spills are

discussed in Section 4.3.10.

As discussed in Section 4.3.3 the Bypass may contribute as much as 1.88% of the total copper
load in the Reservoir watershed, or 0.8o/o if the proposed stormwater ponds attenuate the copper
load by 57Yo as acknowledged by the commenter. Research on freshwater mussel sensitivities
and responses to copper toxicity shows that juveniles likely are more prone to adverse effects
than adults. Laboratory experiments found that 24-hour exposures to aqueous copper at
concentrations as low as 24 pgll- resulted in suppressed activity but no mortality in one species.

Mortality was observed at 59 1tg[L. In another species, suppressed activity and some mortality
was observed at concentrations as low as 17 pglL. Calculated LC50 values (statistically
calculated concentrations at which 50 percent of the organisms die in the test penod) were 83
pgtLfot onespecies and44pglLfottheother. (Jacobsonetal, 1993). Inanotherexperimentby
Jacobson et al (1997) juvenile mussels were found to be significantly more sensitive to aqueous
copper than adults. For the juveniles of one species, the calculated LC50 for 24-hour exposure
was 83 pg& while adults of the same species withstood concentrations of more than 1,000 pg&
with no mortality. It is not known whether these results would apply specifically to the Janes
spinlmussel. However, the following observations can be made. The experiments noted above
were conducted under controlled conditions of prolonged exposures to coppero and may not
represent actual field conditions. All copper that may be generated from a particular source is
not necessarily biologically available copper that would contribute to acute or chronic toxicity in
aquatic organisms. For example, Jacobson et al (1997) aotes that the free cupric ion (Cu') is the
copper form to which most acute and chronic toxicity to mussels is attributable. Yet, a number
of other copper species can exist in the environment without being toxic to animals. (ke and
Jones-ke, 2000). Breault and Granato (2000) observe that the phase into which a particular
trace element partitions, as well as the mobilization, transport, and fate of the element depend on
a variety of chemical and physical processes and properties. They firrther note that other
researchers have found concentrations of copper in highway runoff in the mnge of 12.6 Itg/L, a
concentration that is below the lethal concentration for the freshwater mussels in the studies
referenced above and only slightly higher than the ll pg/L concentration reported by Black &
Veatch (2001) as the average conce,ntration monitored in portions of the Reservoir watershed. In
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view of the above, there is no evidence that copper loads from the Blpass would result in
concentrations in Ivy Creek that would be lethal to the James spinymussel population there.

4.3.8 Wetlands

In the Technical Memorandum on Aquatic Resources and Water Quality prepared by Reed &
Associates (1990), wetlands evaluations were based on National Wetland Inventory N\ryD maps

and a limited field reconnaissance. The results of these evaluations appeared in the FEIS. Since

completion of the FEIS, a more-intensive wetlands delineation was performed to map the
wetland af,eas within the proposed Blpass right of way. This wetlands delineation was reviewed
in the field and approved by the U. S. Anrry Corps of Engineers. As an expected conseque,nce of
the formal delineation, the area of wetlands that would be affected by the proposed Alternative
l0 is greater than was reported in the FEIS for any of the alignment alternatives (refer back to
Table 4-5).

Most of the 43 wefland sites identified within the proposed Bypass right of way are too small to
show up on a single small graphic for the project. However, Figure 4-3 gives a general sense of
the distribution of wetlands in the project area. As described in Chapter 3, those wetlands that
exist are generally the result of small seq)s or springs at the bases of hills, narrow and disjunct
riparian fringes, small in-stream bars, or shallow ponds that support emergent vegetation. An
estimated total of 2.8 acres of wetlands would be displaced by the proposed alignment. Of the 43

sites affected, 12 exceed 0.1 acre in size, only 2 are larger than 0.33 acre, and none is larger than
0.4 acre. Approximately 1.4 acres of the impact would be within the Reservoir watershed,
distributed over 24 individual sites. Approximately l.l acres would be outside the Reservoir
watershed at the south end of the project, distributed over 13 individual sites. Approximately 0.3

acre would be outside the Reservoir watershed at the north end of the project, distributed over 6
individual sites. Approximately 0.1 acre of the wetland impacts is attributable to the placement

of stormwater ponds, primarily the three ponds to be located betrreen Earlysville Road and

Woodburn Road. This impact is unavoidable because there are no otherpracticable places to put
the ponds due to the consfaints posed by surounding terrain, development, and the Reservoir.
These ponds are discussed further in Section 4.8.1.

The tlpes of wetlands affected are not rmique to the project area. Because they are small in size

and scattered in distribution, the function of these wetlands is predominantly limited to
groundwater discharge to support low-flow conditions. Other fimctions include sediment/
toxicant retention, nutrient rernoval, sediment stabilization, wildlife habitat, and finfish habitat.
For unavoidable wetland losses, VDOT will develop compensatory mitigation in cooper:ation

with the state and federal environmental permitting agencies. Such compensation will account
for lost wetland functions as well as t1pes.

As requested by the U.S. Army Corps of Engineers in its comments on the Draft SEIS, additional
infonnation has been developed to compare the wetland impacts of the proposed project to those

of other alternatives considered. As noted above, the more intensive wetland delineation
conducted for the proposed project revealed greater impacts than were reported in the FEIS.
Comparison of the new impact number to the old impact numbers for the other altematives
suggested an erroneous conclusion that the Current Design of the Selected Alternative would
have substantially greater wetland impacts than any other alternative.
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In order to compare the alte,r:ratives on tle same relative basiso as was done in the FEIS, intensive
field delineations would have to be conducted on the other alternatives as well. However,
knowing that the other western alternatives (ll and 12) would be obviously more
environmentally damaging to the Reservoir and its watershed and other resources, and knowing
that the eastern altematives (6, 68, 7,7A) and alternatives along existing Route 29 would not
meet the project needs (as explained in Chapter 2), it was not deemed necessary or productive to
conduct such intensive field delineations for the other altematives. Rather, an estimating
procedure was used, supplemented by field sampling, to generate approximate comparative
numbers of wetland sites and wetland impact acreages for the alternatives. The estimating
procedure involved deriving an average number of wetland sites and an average acreage of
wetland impacts per stream crossing by the Current Design of the Selected Alternative, and then
applylng those averages to the number of stream crossings by the other alternatives. The
reasonableness of this approach was validated in the field by sampling selected stream crossings
on the other altemative alignments and observing that the tSpes and quantities of wetlands
present were similar to those found along the Selected Altenrative. Table 4-5 eadier in this
chapter shows the results, which confirm that the Selected Alternative is the least

environmentally damaging practicable alternative that meets the needs for the project.

Wetland Finding. Based upon the above considerations, it has been determined in accordance

with Executive Order 11990, Protection of Wetlands, that there is no practicable alternative to
the proposed constnrction in wetlands and that the proposed action includes all practicable
measures to minimize harm to wetlands which mayresult from such use.

4.3.9 Chemical Usage during Highway Operations and Maintenance

Herbicide Application. VDOT uses herbicides and plant growth regulators to manage roadside
vegetation. Use of tlese chemicals generally is more cost-effective +han mowing and other more
labor-intensive practices. It is estimated that sections of the Blpass would receive one
application per year of one or more of the following chennicals, with some guardrail areas getting
a second treatnnent (Watson, 2001): Stroaghold@, Roundup Pro@, Garlon 3A@, Vanquish@, and
Krenite S@.

Stonghold (active ingredients: diethanolamine salt of mefluidide, ammonium salt of
imazeth4pyr, and arnmonium salt of imazapyr) is a plant growth regulator used to retard plant
growth. It is applied in water at arate of 6 to 8 ounces of chemical p€r acre in select locations in
Albemarle County where the turf may be difficult to mow and yet poses a sight distance problem
if it grows tall. In its concentrated form, Stronghold is harmfirl if absorbed through the skin.
Sprayers must wear chemical-resistant gloves, and animals should not be allowed to graze on
treated areas.

Roundup Pro (active ingredienf isopropylamine salt of gllphosate) is used to spray under
guardrails and to spot-spray Johnson grass. It is applied in Albemarle County at a 2o/o

concentration and at a rale of one gallon of chemical per acre. In its concentated fom, the
chemical causes pein, redness, and tearing if eye contact ocsurs, and handlers of the packaged
concentrate should wear chemical safety goggles and should avoid breathing chemical vE or or
mist. Neither respirators nor goggles are required for users hendlilt the product in accordance
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with label instructions. The shong affinity of this product to soil particles prevents it from
lgaching out of the soil profile and entering the groundwater supply.

Garlon 34' and Vanquish are used in combination to control thistles and broadleaf weeds. Garlon
(active ingredient: triclopyr) is applied in a water mix at arate of one quart of chemical per acre.

Eye contact with the herbicide concentrate causes irreversible eye damage, ild prolonged or
frequenfly repeated skin contact with the concentrated form may cause an allergic skin reaction in
some individuals. Handlers must wear protective eyeweax, and clothing and other absorbent
materials that have been drenched or heavily contaminated with herbicide concentrate should be
discarded. Lactating dairy animals should not be allowed to graze on treated af,eas for 14 days

after treafinent.

Vanquish (active ingredient diglycolarrine salt of 3,6-dichloro-o-anisic acid) is applied in a

water mix at a rate of one pint of chemical per acre. Vanquish is known to leach through soil
into groundwater under certain conditions as a result of agricultural use. Use of this chemical in
areas where soils are classified as sand with less than 3%o organic matter, and where the water
table is shallow, may result in groundwater contamination. To prevent movement by surface
runoff or tlrough soil, applications are not made under conditions that favor runoff or to
imFervious substrates such as paved or highly compacted surfaces in areas with high runoff
potential for groundwater contamination.

Krenite S (active ingredient ammonium salt of fosarrine) is used forbrush control and applied in
a water solution at one gallon per acre. This chernical causes moderate eye irritation, and
applicators should wear safety goggles when handling. Krenite S should not be used on food or
feed crops, nor should users gnze livestock or cut hay from treated areas for one year after
application. Little Krenite S is used in Albemarle Cormty.

These products are a vital component of an integrated vegetation management program and are

used by VDOT to maintain a safe, efficiento and effective transportation system. The elimination
of their use would result in a labor-intensive maintenance program, thereby requiring additional
resources unavailable at this time. Furthermore, because the applications of these chemicals
would not be expected to adversely affect the watershed or the Reservoir, there is no basis for
discontinuing their use on existing roads in the watershed or prohibiting their use on the Blpass.

The products used by VDOT in Albemarle County are dilute concentrations of corrmon
household and commercial pesticides frequently used to treat roadside areas. The risk of water
supply contamination is negligible if these products are applied according to label instructions.
These products are sprayed directly on the unwanted vegetation and within a few hours are

absorbed or dry completely. Only one of the products used by VDOT is known to leach from the
soil into groundwater under any circumstance, and only &en if the proper precautions are not
taken. They are not discharged directly into any body of water (e.g., reservoirs, lakes, strearnso

rivers, canals, ponds, or bays), or to areas where water is present on the soil surface (e.9.,

swamps, bogs, potholes, or marshes).

VDOT abides by all applicable state and federal regulations pertaining to vegetation management
products. VDOT also follows its own guidelines for pesticide use, which include a directive that
instructs employees to '1rse everyprecaution to prevent contamination of streams, ponds, or lakes
when mixing,,and/or loading equipment." Roadside manageni and VDOT applicators are certified
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in Virginia Commercial Pesticide Applicator Category 6 Right of Way Pest Control and attend
taining as required by the Virginia Deparbnent of Agriculture and Consumer Services to
maintain this certification. They are cognz.ant of the potential hazards associated with dumping
herbicides or equipment washwaters into bodies of water, and they are trained not to apply these
products under wind conditions that may cause sprays to drift onto crops, ornamental plants, or
other desirable vegetation. Roadside managers are aware of watersheds within their respective
districts and use a common sense approach when applications are made in close proximity to
bodies of water. Precautions include the use of delineator posts with red and green dots to advise
crews of reference points to stop and start application.

Pesticides are in wide use Albemarle County in agricultural practices and in
residential lawn maintenance. In fact, commercial lawn maintenance spraying has been observed
in a neighborhood located between the proposed Blpass and the Reservoir. Albemarle County
does not have any regulations or restrictions pertaining to the application of pesticides in the
watershed. There are no known occrurences of Reservoir contamination or water treatrnent
problems associated with pesticides. Based on all available information, there is no basis to
suggest that the use of minute quantities of vegetation management products by VDOT poses any
danger to water quallty in the Reservoir or any risk to water treahent processes.

Mosqaito ControUVest Nile Wrus. One commenter on the Draft SEIS expressed concern that
the proposed stormwater management ponds may increase the habitat available for breeding of
mosquito populations potentially carrying the West Nile Virus, ffid inquired whether VDOT
plans to use insecticides to control such populations. West Nile Virus, first identified n 1937 n
Uganda, has become a concem in the United States in recent years. The virus is transmitted by
infected mosquitoes, which apparently become infected by biting birds that carry the virus. In
areas where mosquitoes carry the virus, normally less than l% of them are infected. Most people
who are infected with the virus have no slmptoms or experience only mild flu-like illness.
However, in severe cases the virus can result in encephalitis (inflammation of the brain) or
meningitis (inflarrmation of the lining of the brain and spinal corQ. The elderly appear to be at
higherrisk of serious illness, or even death, from an infection of WestNile Virus.

As of September 2002, West Nile Virus bird surveillance by the State Health Deparhent has

detected positive occurrences in more than 50 counties or cities, including Albernarle County (7
crows and I raptor). No human cases have been reported in Albemarle County.

The six proposed stormwater management ponds within the Reservoir watershed would have a
collective manimum surface area (based on 100-year flood elevations) of approximately 4.29
acres, which amounts to approxim ately 0.8Yo of the total existing 5 I 2 acres of surface waters in
the watershed. The new ponds would add only a nominal anount of new potential mosquito
breeding habitat an4 therefore, would not be expected to measurably increase mosquito
populations, or meaningfully increase the potential for spreading West Nile Virus. VDOT will
not spray insecticides under any circumstances on the ponds to control mosquito populations.
However, if it becomes apparent that some fonn of mosquito control is desirable, VDOT is
willing to explore the use of biological control methods, such as installing bat houses, stocking
the ponds with fish that feed on mosquito lanrae (e.g., Gambusia sp.), or use of bacterial
lanricides that are available commercially (e.9., Bacillus thuringimsis israelensis, which is what
Albemarle County uses in its facilities).
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Deicing. Salt loadings on highways are a direct result of deicing chemical applications in the
winter months, as well as small arnounts from other sources. VDOT applies several forms of
road salt to treat ice and snow on roads in Virginia. These include sodium chloride, calcium
chloride, and treated abrasives (such as sand and sodium chloride) (see Table 4-10). In addition,
liquid calcium chloride is used to pre-wet salt as it is distributed from truck-mounted spreaders.
The pre-wetting causes melting to begin more quickly. These materials are inspected and
sampled at the sources. The supplier must certifr that the materials come from approved sources.
VDOT estimates that sodium chloride is applied at approximately 250 pounds per lane per mile.
Chemicals are applied at the begiming of a storm event to prevent ice from bonding with the
pavement. Chemicals also are applied to icy spots, bridges, hills, and intersections during storm
events, on average about 10-15 times per year. The qpreading of salt on a highway may have
localized adverse effects on soil, vegetation, aquatic life, and public water supplies. The
infrequent use of these materials, along with the stormwater containment and fieafrrent measures
on the project and the dilution that would occur within tle Reservoir, suggest that contamination
of the Reservoir from use of these materials on the Blpass would aot be substantial. There are
no known instances of Reservoir contamination from use of these materials on other roads in the
watershed.

Table 4-10
USE OF DEICING AGENTS

Ghemical PrimaryUse
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Sodium Chloride

Bulk Calcium Chlodde

Treated Abrasives

Liquid Calcium Chloride

Normally applied to road surfaces if the temperature is
20" F or higher.

Used pdmarily when temperatures drop below 20" F.

Used primarily for iry conditions.

Used to pre-wet salt as it is disfibuted trom truck-
mounted spreaders.

Source: Virginia Depaftment of Transportation, memonndum flom James L. Brlran to Parsons Transportation Group

4.3.10 Hazardous Material Spills

Materials of Concern A chemical or allied substance is defined as hazardous material (haznaQ
according to the following classes (49 CFR Part 173.2):

I Class I -Explosives
. Class2-Gases
. Class 3 - Flamrnable liquids (and combustible liquids)
. Class 4 - Flammable solids; spontaneously combustible materials and dangerous when wet
. Class 5 - Oxidizers and organic peroxides
r Class 6 - Toxic (poison) materials and infectious substances
. Class 7 - Radioactive materials
. Class 8 - Corrosive materials
. Class 9 - Miscellaneous dangerous goods
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For this analysis, ahaanat spill was considered to be any hazardous material that is released into
the environment, whether over water or oa land, in any quantity. All vehicles, both automobiles
and trucks, contain quantities of fluids that are hazardous materials. Gasoline or diesel fuel, a

Class 3 material, is contained in fuel tanks. Oil-based products comprise transmission fluids,
brake fluids, motor oils, and gear/differential fluids that are contained in the vehicle in
approximately one gallon or smaller quantities. Ethylene or propylene glycol solutions (Class 6)
are contained in radiator and washer fluid reservoirs in the vehicle. During routine highwayuse,
these fluids may leak or drip from the vehicle. In some vehicle accidents these fluids may be
released from the damaged vehicle in small quantities. These were not considered in the haz:rlrat

spill analysis because they are omitted from the statistics kept by the U.S. Deparfrnent of
Transportation on hantattransportation releases. However, the models used to predict pollutant
loadings from highway runoff(see Table 4-8) include pollutants released through highway usage
and this tlpe of routine incident.

Ha?natshipments are only a small fraction (4-S%) of the total number of shipments nationwide
(Federal Motor Carrier Safety Administration, March 2Wl). Only betrveen 2 and 7Yo of the
nation's commercial truck fleet are involved in hazmat transport (U.S. DOT, 1998). kss than
half of the tonnage of hazmat shipments is shipped by truck. Fiffy-two percent of haemat trucks
carry flammable liquids, such a gasoline and fuel oil. Hazmat shipments are usually for a short
distance. In Virginia the average distance for ahazlrrra;t shipment is 47 miles (U.S. DOT, 2000).

Most Likely Haanats in Projec't Areu Trble 4-11 lists the most prevalent hazardous materials
used by industry in Albemarle County. Materials used by local industy have the greatest

likelihood to be transported on the Route 29 Blpass. Quantities were calculated based on the
amounts stored at all facilities that use hazardous materials located within a 50-mile radius of the
proposed Blpass. Ranked by the quantities stored on site, these are the most likely hazmats to be
shipped on the proposed Bypass.

Based on local data, the most common forms of hazrnat used in Albemarle County are petroleum,
oils, and lubricants (POLs). These products are generally referred to as "oil" products, and
comprise a wide spectrum of hydrocarbons. They coatain volatile, light materials, such as

propane or benzene, as well as more complex, heavy compounds, such as resins and waxes.
Refined products such as fuel oil and gasoline are composed of smaller and more specific ranges

ofthese hydrocarbons.

National hamm;t release data confirm that the most-likely release would be petoleum products.
Petroleum products account for 77o/o of all hazrnat shipped (U.S. DOT 1998). Nationwide,64oA
of releases resulting from en route accidents are Class 3, flammable and combustible liquids.
Class 3 and Class 8 (corrosive) materials are involved n 77% of the en route leaks (FMCSA
200r).

Non-local Eazntats Transported Through Area. Although locally generated and used hazmats
are the most likely ones to be transported on the Bypass, hazrrats whose origrns and destinations
are far beyond the local area may also be transported on the Blpass. These haznats may be any
one of the 9 classes listed above, which encompass thousands of different materials. However,
as with the locally sourced hazmatso petroleum products are thought to comprise the greatest

volume of material and greatest number of shipments.
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Table tl-tl
HAZARDOUS T'ATERIALS USAGE IN ALBEI'IARLE COUNTY

State of Matter Local Users
Quantity {thousands

of pounds)

140

Liquid

Liquid
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Propane

Heating Oil

Gasoline

DieselFuel

Latex Butadiene Styrene
MnylPyridine Polyrner

Hydroflurosicilic Add

Carbon Dioxide

Ammonia

Aluminum Sulphate

Formaldehyde

Orygen

Fenic Chloride

Polyaluminum Chlodde

SulfuricAcid

Nitrogen

Argon

FuelOil

Liquid

Liquid

Liquid

Gas

Gas

Liquid

Liquid

Gas

Liquid

Liquid

Liquid

Gas

Gas

Liquid

Charlottesville City Yard, Wastewater
Treatment Plant, Food Processing
Companies

Numerous Facilities

Charloftesville City Yard, Wastewater
Treatment Plant
Numercus Gas Stations and
Automobile Owners

Charlottesville City Yard
Numerous Fueling Stations and
Vehicle Owners

Tire Manufacturer
(located in Scotbville)

Water Treatment Plant

Bottling Companies

Food Processing, Botding Companies

Water Treatment Plant

Tire Manufacturer

Orygen Supplier

Wastewater Treatment Plant

Water Treatnent Plant

Food Processing, Telephone, Bottling
Gompanies

Orygen Supplier

Orygen Supplier

Chemical Companies

>650

>200

>160

323

>60

>50

45

45

45

32

>30

20

>5

1.5

1.5

>1

Source: Albemarle County, City of Charlottesville, University of VA Emergency Operations Plan, 2fi)1. Quantities based on
amount stor€d at each facility.

According to research conducted by Black & Veatch (2001) for its analysis for the MPO, the
principal materials transported on trucks through Virginia that are sufficiently hazardous to
possibly require a water treafinent plant shutdown are gasoline and aviation fuel, fuel oils, coal
and petroleum products, basic chemicals, pharmaceutical products, and chemical products and
prepanilions. As outlined in Appendix C, all hazrnats generated, stored, transported, ffid
disposed in the United States are strictly regulated by a number of federal and state laws,
regardless of their sources and destinations. The analyses conducted for potential haanat spills
for this SEIS apply equally to all hazmats regardless of their sources.

Nuclcar Materials. Potential radiation exposures to the general population from transporting
radioactive mat€rials, whether during routine operations or from posfulated accidents, usually
result in such a small dose that the primary adverse health effect is the potential induction of
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latent cancers (i.e., cancers that occur after a latency period of several years from the time of
exposure). The correlation of radiation dose and hurnan health effects for low doses traditionally
has been based on the "linear/no-threshold hlpothesis," which has been described by various
intemational authorities on protection against radiation. This hypothesis implies, in part, that
even small doses of radiation cause some risk of inducing cancer and that cancer induction is
directly proportional to radiation dose, so doubling the radiation dose could double the expected
numbers of cancers. The data on the health risks from radiation have been derived primarily
from human epidemiological studies of past exposures, such as Japanese survivors of the atomic
bomb in World War tr and persons exposed during medical applications. The tlpes of cancer
induced by radiation are tSpically not unique and are similar to other cancers that commonly
occur among the population. Radiation-induced cancers are generally expressed years after
exposure.

Most radioactive materials shipments are very small and involve products such as radioactive
pharmaceuticals. Shipme,nt of more highly radioactive spent nuclear fuel has amounted to fewer
than 100 shipments nationally per year over the last decade, including fuel shipments from this
nation's and some foreign nations' nuclear power plants. These high-level spent fuel shipments
are expected to increase to 300 - 400 shipments nationally per year when the Yucca Mountain
storage repository site becomes available. Since 1964, more than 10,000 used nuclear fuel
assemblies have bee,n transported in more ttan 3,000 shipments covering 1.7 million miles.
During this period, eight accidents involving used fuel containers have occurred - four on
highways and four during rail transport. None of these accidents caused any injuries, fatalities,
or environmental damage attributed to the radioactive nature of the cargo.

Regulation of the safe transportation of hazardous radioactive materials involves several agencies
at the federal, state, and local lwels. At the federal levelo the primary agencies are the Nuclear
Regulatory Commission (NRC) and the U.S. Departuent of Transportation (USDOT). NRC
regulates container desrgn and manufacfuring to ensure that the containers maintain their
integrity under routine transportation conditions and during severe accidents. NRC also requires
that states be notified in advance of a shipment so officials have data for routing, safet5rplanning,
and emergency response. USDOT regulates a variety of activities, including: highway routing,
packaging, labeling, shipping papers, personnel training loading and unloading, handling and
storage, as well as transportation vehicle s. The NRC, USDOT, and the DeparEnent
of Energy (DOE) - together with state and tribal governments - can access satellite
positioning/reporting systems to frack truck and rail shipments through their jurisdictions.

Because of the possibility of an accident hazardous radioactive materials, including used nuclear
fuel, are transported in specially designed containers that weigh between 25 and40 tons for truck
transport and between 75 and 125 tons for rail shipments (including the weight of the material
being transported). The containers use multiple layers of steel, lead and other materials to
confine radiation from the used fuel. NRC must approve containers used to transport used
nuclear fuel. Before NRC certifies containers, they must meet rigorous engineering and safety
criteria. In addition, the containers must be able to pass a sequence of accident tosts involving
forces greater than the containers would experience in actual accidents.

States designate "preferred routing" over which highly radioacfive materials can be transported.
These are nonnally interstate highways that are selected by taking into account such factors as
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population densrty, transit time, time of day, and day of week. States also cary out inspection
and enforcement activities that help ensure the safety of motor carriers. The Virginia Department
of Emergency Management (VDEM) monitors the transportation of hazardous radioactive
materials within Virginia and maintains a registry of shippers of hazardous radioactive materials.

Local governmerrts - and in some cases, state agencies - have principal responsibility for first
response in the event of a transportation accident involving used nuclear fuel. The federal
government provides ftndiog for emergency response activities, including the training of
responding personnel. State and local governments can request help from federal agencies, and
state officials also can ask elecfiic utilities for assistance during a transportation emergency
involving radioactive materials. Specific procedures within Virginia are outlined in the Virginia
Radiological Emergency Response Plan and local governments are directed to prepare emergercy
plans as a para of their local planning process. DOE provides federal support to state and local
agencies through its Transportation Emergency Preparedness Program.

Nuclear energy supplies 36.9 percent of the elecfricity generated in Virginia. There are two
locations (North Anna and Surry) and four rmits located within Virginia that provide nuclear
power. None of these axe in Albemarle County. The Universrty of Virginia (UVA) recently
closed its nuclear reactor, which had been used for research purposes. The reactorn which was
first operated in 1960, was operated for the last time on June 30, 1998. All reactor fuel has been
transported from the site and the decommissioning process was scheduled for completion by late
20A2 or early 2003. Babcock and Wilcox, a leading energy company located in Lpchburg
provides nuclear fuel fabrication services for military puq)oses. Unused nuclear fuel is not
highly radioactive prior to use and information pertaining to the transport of nuclear fuel is not
publicly available. VDEM does not track shipments of unused fuel from Babcock and Wilcox,
because it is not classified as a hazardous radioactive material.

According to VDEM, Route 29 is currently listed as a preferred route for the fiansportation of
radioactive materials. However, no shipments of hazardous radioactive materials have occurred
on Route 29 for at least two years. Interstate 81 is also a preferred route and is the most heavily
used route in Virginia for the transportation of radioactive materials. In the event of an incident
on I-81, Route 29 could be used for rerouted traffic. It should be noted that Route 29 mayhave
been designated a preferred route because of the former nuclear reactor at the University of
Virginia. According to an official at VDEM, because the UVA facility has been
decommissioned, the need for Route 29 ta remain as a preferred route has been reduced. In
addition, the implementation of the federal repository at Yucca Mountain will have no effect on
the routing of nuclear materials in Virginia. Estimated daily shipments of spent nuclear fuel
nationally to the repository will be less than I per day, of which only a small percentage can be
expected to travel through Virginia and those shipments that do travel in Virginia would not be
expected to use the Route 29 corridor. In fact, the preferred alternative from the EIS for the
Yucca Mountain repository suggested that 95Yo of the shipments be made by rail, although that
decision has not yet been finalized.

The potential for a hazardous nuclear material spill or incide'nt on the proposed Route 29 Blpass
that might result in adverse human health effects or water quahty degradation is rerrote for the
following reasons:
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' Although Route 29 currently is listed as a preferred route for the transportation of mdioactive
materials, the decommissioning of the UVA reactor has minimizedthe need for transport of
nuclear materials on Route 29 as evidenced by the lack of shipments during the past two
years.

r Interstate 8l is considered a better route for transporting nuclear materials and is the most
heavilyused route for such shipments in Virginia.

r [1 the event that an accident involving a vehicle used for transporting nuclear materials were
to occur, the chances of human exposure or possible health risks would still be slim. This is
due to the extremely high safety standards in place and supported by the past record of the
transport of nuclear materials. Of the more than 3,000 completed shipments involving used
fuel, there have been only 8 accidents - 4 on highways and 4 during rail transport. None of
these accidents caused any injuries, fatalities, or environmental damage attributed to the
radioactive nature ofthe cargo.

Areas of Concern for Spill on Blpass Althougb spills of hazmats are cause for concern
anywhere they occur, the areas of greatest concern are those closest to the Reseruoir, which
would be along the section of proposed Blpass between Earlpville Road @oute 743) and,

Woodburn Road @oute 659). More specifically, locations where the Blpass would be closest to
the Reservoir, where the terrain would present the least impediment to errant vehicles traversing
the ground between the road and the Reservoir, and where overland flow of spilled liquids would
have the greatest potential of reaching the Reservoir, these are the locations potentially posing
the greatest risls in ahazmat spill incident on the Blpass. There is one such location, a 0.28-
mile Blpass segment (referred to in this SEIS, and identified in Figure 4-l near the beginning of
this chapter, as the "critical segmenf). Within that segment the proposed Bypass would be on
a fill embankment across a ravine, in the bottom of which is a stream leading to the Reservoir.
Just beyond both ends of this segmentn the proposed B5pass would be in cut sections, from which
it would be impossible for errant vehicles to run toward the Resenror, and from which drainage
would be canied some distance longitudinally along the roadway before being discharged. Other
portions of the Blpass between Earlysville Road and Woodbum Road are too far away from the
Reservoir, or are in fill sections too short to have any reasonable expectation that any vehicles
leaving the roadway could have anypossibility of entering the Reservoir.

The cross sections shown in Figures 4-4A through 44D illustrate the relationship between the
proposed Blpass and the existing pool elevation of the Reservoq with the road being
approximately 590 feet from the Reservoir at the closest point. Figure 4-4C shows a cross
section within the critical segment.

Should the pool elevation be raised in the future as a result of RWSA raising the spillway of the
darr to increase water storage capasity, the edge of the Reservoir would be incrementally closer
to the proposed Blpass. However, because of the steeper terrain immediately along the shoreline
of the Reservoir, the distance would decrease by only small amounts. For exarrple, if the
spillway were to be raised 8 feet (one of the proposals evaluated in a water resources alterratives
study by RWSA) the distance would decrease by only 8 to 24 feet, and in the critical segment
represented by Figure 44C, the Blpass would be 636 feet from the Resenroir instead of 660 feet.
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Likelihood of a Spill Occarrenca In order to prevent an accidental release, truck safety
measures have been established by tle federal govemment. For example, USDOT regulations at
49 CFR 173.247 and 178.345-8 require that rollover-protection devices be installed on all cargo
tank motor vehicles used on U.S. higbwaya. These devices protect manhole covsrs, valves,
vents, and other top-mounted hardware from danageo ffid prevent leakage during rollover
accidents.

Severe and catastrophic incidents are of greatest concern in the management of hazardous
materials transportation safety. However, there is no commonly accepted definition of what
constifutes a severe or catastrophic incident. While nearly one-quarter of all traffic accidents are
known to result in a release of hazardous materialso the quantities usually are small. A
catastrophic event is considered to be any hazardous material incident that may have life-
threatening consequences for motorists or the adjacent population, or that rnay cause long-term
environmental damage. The release of substantial quantities of hazardous material, such as when
a tank or cargo container ruptures, can be classified as a severe incident. Three quarters of the
hannat-releaslng accidents/incidents occru during loading and unloading, not en route. Because

the probability of these incidents is small, they are hard to prevent (FHWA, 1997). Table 4-12
presents recent nationwide and Virginia statistics on hazmat releases from truck accide,nts and
incidents &at include leaks.

Table 4-12
HAZARDOUS IIATERIALS AND RELEASING ACCIDENTS'INCIDENTS

Annuat Number Nationwidel Virginia

Total Hazmat Accidenb/lncidents

Loading/Unloading Incidents

En Route Accidenb

En Route Accidents resulting in a Release

En Route Leak Incidents

15,000

11,060

2,4U
768

1,455

14A-lst

723

Source: I Federal Motor Canier Safiaty Mministration, Comparative Risks of Hazardous Materials and Non-Hazadous Materials
Truc* Shipment Accidentsi/lncidents March 2fi)1.
: U.S. DOT Biennid Repod on Haan&us Materials Tra,nsoclrtartion Calenclar Years 1992-1993, 1W4
" 2(Xtu Viminia Tnffic Cnsh Fac-ts.2OO1

The Virginia Deparffieat of Motor Vehicles collects data on the weather conditions at the time of
a vehicle accident. Sixty-five percent of all vehicle accidents in Virginia occur during clear
weather. Truck accidents are even more likely to occur in clear weather (69.2o/o),vtith only 7a/o

of truck accidents occurring in the rain. National data on crashes involving large trucks indicated
that 86Yo of crashes occur in normal weather without any precipitation (Large Truck Cmsh Facts
leee).

The risk of an accident occurring and resulting in a spill within the proposed project area was
evaluated for this SEIS. Because the probability of a spill resulting from a truck accident in the
Reservoir watershed at the present time (under the No-Build Alternative) is not zero, the risk of
such an eve,nt also was assessed for this evaluation. Two existing $econdary roads @arlysville
Road and Woodlands Road 676) cross the Reservoir. An Interstate route (I-64), a U.S. primary
route @oute 250) and several other secondary routes run through the Reservoir watetshed. It is
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conceivable that a truck accident resulting in a spill might occur on those roads, just as one might
occur on the proposed Bypass.

Table 4-13 shows truck accident rates in rural areas. The Federal Motor Carrier Safety
Administration's March 2001 Report, Hazardous Material Truck Shipments, determined that the
average hazlorral truck accident rate is 0.32 accidents per million vehicle-miles. Approximately
28% of hannat accidents result in releases. Using the traffic data projected for the
Charlottesville area and for the proposed Blpass rn2022, and the national hamrat accident and
release rates, tle risk of an accidental hazrnat release on the Bypass and on the other roads in the
Reservoir watershed was estimated. For comparison, the risk of hazmat release in the Reservoir
watershed n 2022 under the No-Build altemative also was estimated. The risk assessment is
summarized in Table 4-14.

Table 4-13
TRUCKACCIDENT RATES IN RURALAREAS

Road Type
TruckAccident Rate

(per million vehicle-miles)
Two-lane

Multi-Lane, Undivided

Multi-Lane, Divided

Freeway

2.'t9

4.49

2.15

0.9
Source: Present Practices of Highway Transportation of Hazardous Materials, FHWA. 1990

Three different spill scenarios could occur on the Bypass. If a truck accident on the roadway
were to result in an actual release, the contaminant could:
. Be contained on land and cleaned up,
r Go directly into a smaller tributary that leads to Ivy Creek, and be contained within the creek

itself, or
. Be released on the critical segment between Earlysville Road and Woodburn Road with a

potential for some material to travel over land for approximately 660 feet (636 if the dam is
raised 8 feet) and then enter the Reservoir.

The greatest concem for a spill reaching the Reservoir is &om a truck accident on the critical
segment of the Blpass (the 0.28-mile segment described earlier within the section betwee,n
Earlysville Road and Woodburn Road. A hazmat-releasing truck accident is projected to occur
only once within 785 years on this 0.28-mile length of Blpass. An accident resulting in a spill
release on the Blpass anywhere within the Reservoir watershed is projected to occur once every
65 years. In contrast, under the No-Build alternative, ahamat-releasing accident is predicted to
occur every 39 years on existing roads within the Reservoir watershed. Looking at the combined
risk from the truck traffic on existing roads after the Bypass is built and on the Blpass within the
Resenroir watershed, the total risk for a hamat-teleasing aocident in the Reservoir
watershed n 2022 is once every 30 years. Using a different approach, the Black & Veatch
(2001) assessment of chemical spills projected a probability of a 45-year oocrilrence interval
between truck accidents that could spill and release cargo such that the water treafinent plant may
need to shut down (See Section 4.5 for discussion of effects on the water treatrrent plan!.
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Table 4-14
ESTIMATED TRUGKACCIDENT RATES/RELEASE PROBABILITIES FOR HAZARDOUS iIATERIALS
IN THE RESERVOIR WATERSHED

No8uild Selected Build Altemative

Existing
Roads

Gritical
Bypass Area

Total Risk
(BYPaes +

Other Other
Roads Roads)

BACKGROUND TRAFFIC DATA

Vehicles/Day 27,OOO

Trucks/Day (7016 on Bypass;2o/o of Trafficwlo Bypass) 1,708 1,708

Hazmat Trucks per Day (8% of Total Trucks) 137137

Miles in Reservoir Watershed 18.11 0.28 18.11

Vehicle Miles/Day 124,370 82,612

Vehicle Miles/Day - Hazmat Trucks Only 471 1,015

Annual Vehicle-miles 45,395,050 30,631,733 2,530/t14 30,153,453 60,785,186

Annual Vehicle-miles - Hazmat Trucks Only 2U,2rc 'f 71,990 14,26

ACCIDENT'RELEASE RISK DATA

Hazmat Truck Accident Rate (Accidents/Million Vehide'miles)

Probability of Release from Hazmat Accident o.28

0.09 0.09 0.09 0.09 0.09Calculated Hazmat-Releasing Accident Rate
(Accidents/Million Vehicle-miles)
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RISK OF ACCIDENTNELEASE

Annual Plpdicted Occunence of Hazmat Truck Accident 0.118

Refum Freguency (Years per EvenQ 11.0

Annual Predicted Occunence of Hazrnat-Releasing A6"i6"n, 0.015

Retum Frequency (Years per Event) 30.1

Note: Traffic \rolumes ftom VDOT (2000). AccidenURelease Risk Data from Fedenal Motor Canier Safety Administration's
Hazardous Material fiuck Shipment (March 2001).

Spill Managernent and Response For a spill occurring on the Route 29 Blpass to reach the
Reservoir, and possibly result in contarrination of the Reservoir, allof the following conditions
must be met:

. The rolloverprotection devices installed on the tanker fail, and rollover occurs;
r Due to container damage or failure, the accident results in a substantial release of hazardous

cargo;
r The immediate release from the tanker is not contained by local emergency response

persiormel ariving on-scene;
r The series of mitigation measures built for spill containment on the Blpass fail; and
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r The spill continues to travel more than 600 feet from the Blpass to the Reservoir in a
quantlty that would cause contamination of the Reservoir, without dispersion into the air or
soil.

Many federal and state regulations have been established to ensure proper handling, transport,
storage, and disposal of hazardous materials. The Route 29 Blpass project would be subject to
multiple federal and state regulations for managing hazardous materials. Several laws dictate
hazardous material handling and disposal methods to ensure safety. Compliance with applicable
permitting, erosion and sediment control, and hazardous waste regulations by VDOT and the
construction contractor would minimize the potential for hazardous materials to adversely affect
water quality.

Table 4-15 summarizes the state and federal regulations concerning hazardous materials that
would be applicable in the consfuetion and operation of the Route 29 Bypass. More detailed
descriptions of each regulation can be found in Appendix C.

The regulations issued rmder RCRA and CERCLA require that penrrits be obtained for any
transportation, storage, treaffient, and disposal of hazardous substances. The reporting criteria
and procedures for any release of hazardous substances also are specified. In addition, the
Hazardous Materials Transportation Act gives the National Response Center (NRC) the
responsibility of receiving incident reports for all accidental releases.

The Virginia Waste Management Act and Hazardous Waste Management Regulations contail
detailed criteria for the permitting of hazardous materials, as well as charging the Director of
DEQ with iszuing the permits. EPA, DEQ, and the Virginia Waste Menagement Board would
administer these requirements for the Bypass project.

Table 4-15
HAZARDOUS MATERIAL REGULATIONS

Regulation State or Federal Applicable Provisions

a
I
t
I
a
I
I
I
I
t
t
I
I
I
I
I
I
a
t
t
I
I
t
I
I
a
I
a
I
I
t
o
I
t
t
t
a
I
I
I
I
I
t

RCRA

CERCLA

SARATitle lll

Hazardous Materials
Transportation Act

Waste ManagementAct

Hazardous Waste
Management Regulations

Federal

Strate

State

Regulates the transportation (as well as generation,
handling, storage, and disposal) of hazardous
waste substiances.

Reporting of a release to National Response
Center bycarier

Emergency Release Plan for a spill in transit

National Response Center is responsible for
incident reporting

VDEQ permifting for containment and disposal

Manifest procedure and placarding of vehicles tor
hansport

DEQ also adrrinisters regulations established by the Virginia Waste Management Board, and
reviews permit applications for completeness and conformance with facihty standards and
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financial assuftmce requirements. DEQ would notiff EPA of any spill througb the RCRIS
system, and oversee compliance of the Virginia Hazardous Waste Managernent Regulations.
These regulations also require pemrits for transportation, storage, treatment, &d disposal of
hazardous materials.

The Local Department of Emergency Services and Local Emergency Planning Commiuee
supervise the immediate response to an accidental spill. They are required to prepare a chemical
emergency response plan, known as the Emergency Operations Plan, and provide for public
participation in SARA Title Itr emergencyplanning and pre,paredness activities.

Local Hazardoas Materials Spill Response Plan. The 1999 City of Charlottesville/Albemarle
CountyAIVA Emergency Operations Plan @OP) was drafted to 'lrovide a preplanned"
coordinated response to a release of oil or hazardous materials that may affect the health and
well-being of the general public or the environment." The plan consists of an integrated action
for hazardous spill response. The organizatron, roles, and responsibilities of local departments
and age,ncies are defined to ensure that minimal threats would result to human health and the
environment. These procedures are established to coordinate federal, state, local, ild private
resources in order to use the most efficient mitigation, cleanup, and containment measures

available for a hazardous material spill or release. In addition, the EOP applies to any incident
involving any substance identified as an oil or hazardous material in the SARA Title Itr Section
302, Extremely Hazardous Substances, and Section 313, Toxic Chemicals, as well as the
hazardous substances defined in CERCLA.

Several agencies play a role in implenenting the EOP. The Local Emergency Planning
Committee (LEPC) is responsible for development and maintenance of the EOP. LEPC is
composed of rqnesentatives from local law enforcement agencies, fire deparfrnents, rescue
squadso facility owners and operators, an elected public official, and the Coordinator for
Emergency Services. Other individuals may petition the LEPC for menrbership. The Emergency
Services Organization @SO) is responsible for hazardous material spill response. The ESO is
composed of law enforcement agencies, fire deparhnents, and rescue squads. This organization
may be further augmented by implementing mutual support agreements or by requesting
assistance from state and federal sources. The fire chief or senior fire official on-scene is in
tactical command of the deploynent of responding units. The Emergency Services Coordinator is
in overall command of coordinating the response of local resources and of making requests for
outside assistance.

The Albemarle County Fire Deparhent is the lead agency responding to an oil or hazardous
material emergency. Departmeat personnel are assisted by the City, County, and UVA police,
three rescue squads, and City, County, and IIVA public works organizations. The telephone is
the most likely means by which emergency services would be contacted, but notification also
may be received over radio nets monitored by e,mergency services. The Emergency Services

Coordinator and Hazmat Coordinator for the City, County, or UVA would then be notified by the
9l I Emergency Communications Center of anyrelease.

The response by emergency services would depend on the amount and toxicity of the material
released. City, County, and LIVA public works personnel would provide heavy equipmenf such
as front-end loader5; or dump trucks, to assist in containing hazardous materials runoff. These
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organizations also would provide personnel and materials to close offstorm gutters and drains to
keep runoff from fire-fighting or wash-down operations, or liquid materials from entering and
contaminating sewer systems, sfieams, or rivers. Contarrinated soil, runoff, and equipment
would be neutralized or removed in accordance vrith established procedures for the particular
material involved. Local responders could arive at the incident scene within minutes of
notification because fire stations are located in the immediate area.

Responding personnel would visually check the involved vehicle(s) for placards or other
evidence of the involvement of oil or hazardous materials. This inspection also would include
checking for leaks or other signs of a release before coming in close proximity to a vehicle.
Personnel also would be alert for other indicators of a chemical release, such as sounds of
escaping pressurized gas, strange odors, or physical manifestations such as burning of the skin or
eyes, dizziness, or difficulty in breathing. An extensive list of these procedures is outlined
further in the EOP.

For emergencies requiring activation of mutual support agreements, assistance of the regional
response team, or assistance from state agencies, a local emergency would be declared. A State
On-Scene Coordinator would be requested to coordinate state agency response at the site. For
releases that do not involve state waters, the Deparbnent of Emergency Managernent would
provide a Coordinator. Whe,n state waters are tlreatened by a release, the DEQ Water Division
would provide the State On-Scene Coordinator.

Although hazardous materials spill procedures are ouflined clearly, there are no guidelines
regarding chemical or oil spills over water (e.9., a tanker accident on a bridge over a tributary).
Also, guidelines for agency coordination in POL or toxic chemical cleanup are not mentioned in
the plan, and information on the sorbent materials used is not mentioned. The RWSA should be
notified of any spill that could affect the water teafirelrt plant.

Summary. Many federal and state regulations are in place to prevent the release of hazardous
materials during transport. Pennanent design features added to the Blpass itself would geatly
reduce the probability of a spill even occurring. In the unlikely event of an accide,nt during the
transport of hazardous material and a resultant spill, both the temporary and permanent
mitigation measures used would limit the impact of any hazardous material spills to the
Reservoir and watershed (see Appendix D). If more effective containment procedures for a spill
occurring on a bridge over a tributary are added to &e local EOP, an additional level of response
would reduce the possibility of contarrination from this highly unlikely ocqurence. The risk of a
hazardous material spill with the potential to affect water quality in the watershed area is once
within a 30- to 39-ye,ar interval. A hazardous material spill on the proposed Bypass within the
Rese,nroir watershed is predicted to occur every 45-65 years, while spills on the critical segment
of the Blpass are so improbable that one is predicted only once every 785 years.

4.3.11 Ivy Creek Natural Area

Figure 4-5 shows the relationship of the proposed Blpass to the Ivy Creek Natural Area. Other
land uses within the Martins Branch watershed include two gas lines (8" and 6'), the trails and
parking lot and other facilities in the Natural Are4 the Roslp Ridge residential subdivision, the
Roslp Heights subdivision, and a number of homes along Larrbs Road, collectively adding up
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to more than 30 homes. These uses already are sounces of potential surface and groundwater
contamination (e.g., residential septic systems that may fail at some point io the future, lawn
treatments by commercial enterprises and individual homeowners, pet wastes, home heating oil
tanks, drippings from vehicles on local streets or parked in driveways and parking lots).

The Blpass would not encroach on anypart of the Natural Area or its trails or other facilities, and
at its closest point would be more than 900 feet away. The crossing of Martins Branch (the
principal tributary passing through the Natural Area would be more than 1,800 feet away from
the boundary of the Natural Area. The drainage area for Martins Branch encompasses

approximately 385 acres. The proposed Bypass right of way would occupy apptoximately 22
acres (about 6%) of that drainage area. The proposedpavement and other impervious surfaces on
the Blpass would occupy approximately 6 acres (less than 2%o of the total drainage area).

All drainage from the proposed roadway would be carried to stormwater management ponds.
Roughly a quarter of the roadway would be drained northward to a stornwater pond outside the
Martins Branch watershed.

The proposed disturbance of land within the Martins Branch watershed for the Blpass would be
less than the disturbance that occurred during construction of the homes and roadways in the
Roslp Ridge subdivision (the subdivision encompasses approximately 77 acres and the
neighborhood streets cover roughly 2.2 acres). Considering the low contamination levels that
would be generated by the entire Blpass project, as estimated by Black & Vearch and UVA, the
expected contamination levels from this portion of the project would be correspondingly low.
Thus, no significant deleterious effects on water quallty in the streams flowing through the
natural axea are expected from the B5pass. Similarly, no significant degradation of water quality
in Ivy Creek, a stream that flows not through the Natural Area but along its northem edge, is
expected to result from the project. In addition, because of the configuration of the terrain and
the placement of the Blpass alignment, no effect on groundwater or the well in the Natural Area
is expected.

4.4 SOUTH FORI( RTVAi\NA RTVSR RESERVOIR

4.4.1 Sedimentation

Researchers using different models (see Appendix E for model descriptions) determined that,
during use, the Bypass is not expected to increase the rate of Reservoir storage loss over curre,nt
conditions. [Sedimentation during constructioa is discussed in Section 4.7.]

Reed and Associates (1990) used the FIIWA model to estimate runoff constituent loads. This
model uses a set of default values for pollutant event mean conce,ntrations that depend on traffic
volume and the rural or urban setting of the highway's path. Black & Veatch (2001) used the
Revised Universal Soil Ioss Equatiot EUSLE) to estimate the long-term annual Lverege
sediment loads from operation of the proposed Route 29 Bypass. This equation approximates
soil loss due to erosion, based on empirical data collected from many years of field observations.
Once the proposed Blpass is in use, sediment would be one of a number of pollutants commonly
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found in highway runoff. Even assuming no stonnwater management structures in place,

pollutants washing offthe paved surface are unlikely to measurably affect the water quality of the
Reservoir or the water treatrrent processes. UVA researchers Q002) used the Annualized
Agriculture Non-Point Source (AnnAGNPS) pollutant model developed by the U.S. Departnent
of Agriculture to predict sediment loadings associated with operation of the proposed Bypass.

The results indicate that on an average annual basis, sediment from the Blpass right of way is not
expected to represent a large percentage of the total input to the Reservoir from the watershed.

Even without any stormwater treafinent measures, the sediment load is expected to be equivalent
to the pre-construction level.

Watershed sediment loads can be compared for the subwatersheds that drain to the Reservoir, as

summarized in Table 4-16. This comparison confirms that sediment loads from the proposed

Bypass comprise only a small fraction of total loads to the Reservoir from the entire watershed.

Table 4-{6
SEDIIIENT LOADS TO RESERVOIR

Annual Loads ofTotal $uspended Solids (pounds) According To:

Subwaterched Brown r Reed 2 B&V3 uvA'

I
I
a
I
o
I
t
o
I
t
I
a
o
o
C
I
a
t
c
o
I
I
I
I
I
I
a
I
I
I
I
t
I
a
I
a
I
t
a
a
a
I
I

Mecfiums River

Moormans River

Buck Mountrain Creek

lyy Creek

Direct to Reservoir

TotalWatershed

11,554,000

7,784,000

4,079,000

6,262,000

3,440,000

33,119,000 75,6W,127

6,740,000

37,444,000

Load Contributed by Proposed
Bypass After Construction

Percentage Increase over Watershed
Loads Due to Proposed Bypass

] AaseO on actual load measurements conducted in 1982 by F. X Browne, Inc.

] neeo 1tWO1 estimate based on FHWA predictive model (FfwgnO+trcla) for Route 29 Conidor Study.
" Black & Veatch (2(x)l ) estimate for total r,natershed based on 1998 monitoring data; calculation for Bypass based on range of
_ unit-arca loading nates from the literature (Barett et al, 1995).
* WA (2002) estimate hsed on ploconstruction and postconstruction runs of AnnAGNPS model (no stormwater ponds scenario).

Note: Variations in load estimates attributable to differences in loading rates, methods, and assumptions used in calculations.

4.4.2 Runoff Contaminants

According to Reed & Associates (1990), FI{WA research suggests that nrnoff from highways
with low to mediun traffic volumes (less than 30,000 Average Daily Traffic IADTI) does not
have a serious effect on receiving waterso whereas highways with high taffic volumes (greater

than 30,000 ADT) do have the potential to cause adverse *first flush" effects. First flush is the
acute pollutant concentations experienced in the initial runoff at the start of a stonn, when the
highway contaminants are washed off. The segment of the proposed Bypass alignment that is
within the Reservoir watershed has an estimated ADT of 24,4N for the year 2020. Given this
maximum ADT, Reed concluded that anticipated contaminant loads in nrnofffrom the proposed

Bypass would not greatly affect the water quatlty in the Reservoir. This conclusion is supported
by estimates developed later by others, as shown in Table 4-17.

17,700

0.05%

5,200 - 198,000

0.006 - 0.2%

-16,000

-O.Mo/o
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Table 4-'17
POLLUTANT LOADINGS TO THE RESERVOIR

Averase Annual Pollutant Loadinss {pounds}

Reed 
2 UVAl

NA
NA
NA
NA
NA
NA
NA
-20
-20

NA
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Portion of Total
Watershed

Loading
Gontributed by

Bypass

O.O2 - 0.29o/o

0j2 - O.7Oo/o

O.1O - O-32o/o

0.00o/o

O.O1Yo

0.12-2.4O%
O.O2 - O.O3o/o

-0.02 - +0.09%
-0.02 - +0.09%

0.03 - 0.10%

NA

0.02 - 0.08%

Proposed Bypass, as Estimated By

Gonstituent
Ghromium
Copper
lron
Mercury
Nickel
Zinc
TotalNitrogen
Total Phosphorus
Total Phosphorus

Biochemical
Orygen Demand
Polycyclic Aromatic
Hydrocarbons
Oiland Grease

Entire
Reseruoir

Watenshed I

4,969
5,009

243,745
253

17,967
13,276

524,632
126,529

130,870 5

1,406,356

NA

7,4U,483

NA

NA

411

NA

1,153

13

6
774
NA
NA
16

123
119
119

NA

NA

NA

Black &
Veatch I

0.85
35

246
1.0E4

1

79
145
65
65

1,M3

o.2

5,722

EPA
loadinq
rates "

14

NA
NA
NA
NA

265
NA
109
109

Sources: 1. Unless otherwise noted, Black & Veatctr, 2@'| , Analysis of Water Quality and Quantity lmpads of Proposed Route
29 Bypass; \ralues for watershed based on 1998 monitoring data; values for Bypass based on average of high and low loading
rates derived by Black and Veatch from the literature.

2. James R. Reed and Associates, Inc., March 1990, Technical Menpnndum for Environmental lmpact Statetrcnt Aquatic
Resources and Water Quality. Figures generated using FFIWA's predictive model (FHWA/RD€1/044). Assumes all bads
generated by the Bypass are transported without attenuation to the Reservoir.
3. U.S. Envircnmental Protection Agency, 1975, C.a ntritutions to Urban Roadway Usqe to Water Pollution EPA€@-2-75-flX.
Assumes '100% of pollutants deposited are nrashed off. Assumes all loads generated by the Bypass arc transported without
attenuation to the Reservoir.
4. Yu et af, 2q)2. Department of Civil Engineedng, University of Mrginia, Evaluation of Stomwater Management Stntqies
Route 29 Charloftesville Eypass. Draft Final Report august 2002.

5. F. X. Brcwn Associates, Inc. '1982. 208 Waterched Man4ement Sfitdy of the South Rivanna Resewoir.
Note: Variaiions in load estimates attibutable to differences in loading rates, melhods, and assumptions used in calculations.

Several commenters on the Draft SEIS observed that they would expect runoff contarnination
from the Bypass to be of greater concef,n than runofffrom other roads in the Reservoir watershed,
grven the closer proximity of the Blpass to the Reservoir and the substantially higher traffic
volumes that would be on the Blpass in comparison to most other roads in the wat€rshed. Table
3-3 listed several other major roads in the watershed and the daily traffic vohrmes on them. The
only one with a traffic volume comparable to that of the Blpass is I-64, which travels a grcatar
distance through the watershe4 but also is farther away from the Reservoir. Two of the listed
roads carry substantially lower taffic volumes but are just as close to the Reservoir (in fact, they
cross the reservoir) as the Blpass would be. Nearly all the other roads in the watershed are
secondary roads that carry relative$ light traffic volumes. Because pollutant loadings to the
Reservoir from the Bylass would be insignificant in comparison to total loadings &om the entire
watershed, it can be concluded that pollutant loads from these other roads would be similarly
insignificant.
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4.43 Eutrophication

Even in the absence of the proposed B5pass, the threat of water quality deterioration in the
Reservoir remains, as evidenced by the discovery of early eutrophication in a 1977 sfiidy. One

nutrient of potential concem to eutrophication is phosphorus, which tpically is tle limiting
nutrient for nuisance algal growth in the Reservoir. As a result, the phosphorus export rates for
the subwatersheds that drain to the Reservoir were measured and compared to the literature rate

of phosphorus export from highways, as shown in Table 4-18. The value for highways
represents an export rate from the literature, not a rate estimated specifically for the Blpass.
Each rate rqnesents the measured (for the subwatersheds) or expected (for highways) rate of
phosphorus export for the irea or land use. The proposed Bypass is expected to have a

phosphorus export rate comparable to the average value for highwala (0.90 pound per acre per
year). Thus, the expected phosphorus export rate of the proposed Blpass (0.90 pound per acre

per year) is comparable to that of the Ivy Creek subwatershed (0.93 pound per acre per year).

Because the effects are not additive, and the values are similar, the proposed Blpass is not
expected to alter the phosphorus export rate on the Ivy Creek subwatershed where it is located.
The proposed Blpass is also not expected to have an impact on eutrophication in the Reservoir
because euhophication is primarily driven by phosphorus inputs in the Reservoir.

Table 4-18
SUBWATERSHED PHOSPHORUS EXPORT RATES

Subwatershed Phosphorue Export Rate (pounds/acrelyear)
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Mechums River

Moormans River

Buck Mountain Creek

lvy Creek

Direct to Reservoir

Highwrays *

0.84

0.65

0.67

0.93

0.76

0.90 *

Source: Phase ll Report South Rivanna Reservoir Restoration Project, F. X Brcwne, 1993.
* Preliminary Data Summarv of Urban Storm Water Best Manaqement Practices, EPA€21-R-99{12.

This conclusion is supported by the findings of the WA modeling efforts (Yu et aL, 200.2)

wherein it was found tlat phosphorus loads from the Ivy Creek subwatershed actually would be

slightly less with the Blpass in place than without it. This is attributable to similar slight
reductions in the sediment export rate for the subwatershed with the Blpass in place, which
would result from the changes in land cover. Phosphorus loads are closely correlated with
sediment loads Gt2 : 0.9716) because of the propensity of phosphorus to adsorb onto soil
particles.

One commenter on the Draft SEIS suggested that additional discussion should be added on
nitrogen's contribution to eutrophication of the Reservoir. However, as explained in Section
3.3.3, phosphorus is by far the limiting nufiient for eutrophication in the Reservoir. Therefore,
no further discussion of nitogen in this regard is warranted.
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4.4.4 Hazardous Material Spills Reaching the Reservoir

As discussed in Section 4.3.10, there is only a very small risk that ahazardous material spill
would occur on the proposed Bypass. In the unlikely event of a spill of hazardous material due to
a leak en route or an accident resulting in a spill, the spilled material would not directly enter the
Reservoir as there are no srsssings of the Reservoir by the project. At the closest point to the
Reservoir or the most critical segment for an accidental spill, any spilled material would have to
travel more than 500 feet to reach the Reservoir. Clean-up activities, the presence of mitigation
measures, and nafural fate and transport processes would reduce the quantity of spilled material
prior to reaching the Reservoir.

As described previously, the most likely haz:nat substance to be released would be petroleum
products. The eight principal processes affecting the fate and transport of petroleum spills
discussed in Appendix A would continue to reduce the concentration of pollutants that enter the
Reservoir.

Several commenters on the Draft SEIS suggested that spill potentials from existing roads in the
watershed are not sempaxable to those associated with the Bypass, given the closer proximity of
the Blpass to the Reservoir, the substantially higher fiaffic volumes that would be on the Blpass
in comparison to most other roads in the watershed and the different character of traffic (i.e.,
more trucks) that would be on the Blpass. Table 3-3 listed several other major roads in the
watershed and the daily traffic volumes on them. The only one with a traffic volume comparable
to that of the Blpass is I-64, which favels a greater distance tlrough the watershed, but also is
farther away from the Reservoir. Two of the listed roads carry substantially lower faffic
volumes but are just as close to the Resenroir (in fact, they cross the reservoir) as the Bypass
would be. Nearly all the other roads in the watershed are secondary roads that carry relatively
light traffic volumes. Section 4.3.10 discusses hazardous material spills in detail.

4.4.5 TerroristThreats

Several commenters on the Draft SEIS speculated that the Bypass might increase opportunities
for terrorist attacls on the drinking water supply. Terrorism is the use of force or violence
against persons or property in violation of the criminal laws of the United States for purposes of
intimidation, coercion, or r:!nsom. A terrorist attack can take several forrrs, depending on the
technological means available to the terrorist, the nature of the political issue motivating the
attack" and the points of weakness of the terrorist's target. The attacks can be in the form of
bombings, releases of chemical or biological agentsn or other fomrs of destructive, obstnrctive, or
threatening activities.

The proposed Blpass is not expected to increase the tlreat of terrorist attacks on the Reservoir or
water treatrrent facilities for the following reasons:

. The Blpass will be a limited-access highway and there would be no direct access points
leading to the Reservoir, the water treatment plant" or any lands surrounding these facilities.
Some of the design features to be incorporated for purposes of preventing accidental
hazardous material spills (such as the concrete Jersey barrier to be installed along the section
closest to the Reservoir) would also serve to thwart the use of the highway as a launching
point for terrorist attack.
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! There are existing points of vulnerability that are far more accessible and attractive to
terrorist attaok than any points along the proposed Bypass. For example, there are two
existing highway bridges and a boat ramp that could provide direct access to the Reservoir.
The unguarded gates to the water featment plant at the end of Woodburn Road af,e open
during the day to anyone who wants to wander in. An existing road on the north side of the
Reservoir provides easy access to the dam

. There is no evidence that Albemarle County is, or could be, a hotbed of potential terrorist
activity. There are no known activities, policies, or facilities in Albemarle Countythat would
seem likely to motivate attacks on the water supply by right-wing or left'wing extremists or
special interest groups. Albemade County is far removed from the centers of national
government and the economy, and is therefore unlikely to be the target of terrorism.

. Local, state, and federal law enforcement officials monitor suspected terrorist groups and are

more vigilant than ever in the wake of Septernber 11 in tying to prevent or protect against
potential attacks.

4.5 WATER TREATMENT A]\D DISTRIBUTION F'ACILITIES

4.5.1 Background

All of the potential impacts to water treafinent and distribution facilities result from the potential
contanrination of the raw water supply, i.e., the South Fork Rivanna River Reseruoir.
Conseque'ntly, the potential for impacts to the water treafinent plant from the proposed action
would result from either:

r Highway runoff of sediment, nutrients (e.g., phosphorus), or other highway runoff
contaminants into the Reservoir;

. Consfruction runoffof sediment into the Reservoir; or

. Possible spills of hazardous materials into the Reservoir.

These potential impacts to the Reservoir were individually discussed in previous sections, or in
Section 4.7 for constnrction impacts. The conclusions presented in previous sections and
application of them to potential impacts on water treafrnent and distribution facilities are

discussedbelow.

4.5.2 Effects of HighwayRunoff

Sediment As described earlier, the predicted annual sediment load into the Reservoir would
increase by less than 0.5o/o as a result of the proposed Blpass. Such a minimal increase in
sediment load would be expected to result in a similar minimal increase in turbidity within the
Reservoir. Any such minimat increase would be well within the current treatment capabilities of
the treafrnent plant to maintain target turbidity levels.

From water treafinent plant data (Rivanna WTP, 2000), the current twbidity in the raw water
feed to the fieatrrent plant averages 4.1 Nephelometric Twbidity Units (NTUs), while the treated
water averages 0.02 NTUs. The treatnent plant's target turbidity is below 0.5 NTUs. NTUs are

a measure of water clarity, and turbidity in excess of 5 NTUs is just noticeable to the average
penlon.
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Phosphorus. Substantially increased phosphorus loads into the Reservoir could lead to further
eutrophication, resulting in an increase of algal growth and a subsequent increase in raw water
turbidity. A large increase in turbidity could overload treatnent processes and affect the ability
of the water treatment plant to meet its treatment goals. However, analysis shows that the
proposed project would not have such an effect. As noted, the highway rate for phosphorus
export is essentially equivalent to the existing phosphorus export rate for the Ivy Creek watershed
and, consequently, no major change in phosphorus loads is expected to the Reservoir. A minor
change in phosphorus load would be expected to result in a similar minimal increase in turbidity
within the Reservoir. Any such minimal increase would be well within the curent treaffnent
capabilities of the water treahnent plant.

4.5.3 Effects of a Hazardous Material Spill

It is important to reiterate that there is already a risk of a hazardous material spill occuning that
could affect the Reservoir, even without the Bypass being built. From the evaluation reported
earlier, the risk that ahazardous material spill will occur on the Blpass is no greater than that of a
spill occuning on the roads current$ running through the Reservoir watershed. The risk of a

spill occurring on the "critical section" of Bypass closest to the Reservoir is projected to be once
every 785 years.

Several layers of protection would have to fail completely for a hazardous material spill to reach
the waters of the Reservoir. Even then, the effects of common fate and transport mechanisms
would have to be minimal in order for a substantial quantity of spilled material to reach the water
treatrnent plant's raw water intake. However, in the event of such an occrurence, the water
treafinent plant should be able to respond in the following manner. By using the stored supply at
the plant, supplemented with treated water from tle Observatory water treatnent plant, RWSA
has estimated that it could supply water to the Urban Service Area (see Figure 3-5) for
approximately three days in the event that the South Fork Rivanna water treatuent plant intake
had to be shut down @arsons, 2001). Some conservation measures would have to be undertaken
by the community for this three-day supply to be available.

The hydraulic residence time (IRT) in the Reservoir is approximately eight days G.X. Browne
1982 and 1993). The critical point from which a spill from the Blpass would enter the Reservoir
is approximately 5,800 feet from the RSWA intake and located approximately one third of the
length of the Reservoir upstream of the intake. Approximately one half of the Reservoir volume
is estimated to be down stream of this critical segment. Consequently, any spill eontaminants are
estimated to take approximately two to four days to pass the raw water intake at the base of the
Reservoir. Dilution of any plume reaching the Reservoir would be considerable. Degradation of
any spill contanrinants would occur through the natural processes previously described in the
time before any trace contaminants would reach the RWSA intake. Therefore, using the three
days of reserye capacrty available to RWSA, it should be possible to close off the raw water
intake and still supplythe Urtan Service Area adequatelyuntil a spill had traveledpast the intake
and was no longer a problem.

Lnmediate notice to RWSA through the County Emergency Response Plan procedures is critical
for the RWSA staff to be able to respond should a spill oocur that has the potential to
contaminate the Reservoir. The Albemarle County Emergency Operations Plan should include
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direct communications between the first responders and the appropriate RSWA staff should a
spill occur anywhere in the Reservoir watershed but with specific ernphasis on the proposed
Blpass.

Federal Motor Carrier Safety Administration data indicate that the most probable hazmat to be

transported via truck on the proposed BSrpass, as well as on existing roadways in the Reservoir
watershed, is a petroleum product. The acquisition of the oil boom included in RWSA 2002
budget (MPO Policy Board Minutes, September 10, 2001) would provide additional protection
from releases (spills and leaks) of this material in the Reservoir. The addition of powdered

activated carbon (PAC) to the water treaffient system before the settling tank and the filter are

options available to RWSA that would remove trace quantities of petroleum products that might
reach the water treatnent plant from either spills or highway runoff. Continuous water quatlty
monitoring stations established upstream of the intake could provide advance warning of trace
contaminants so that the RWSA staffcan respond in time to prevent contamination in the water
distribution system. RWSA should develop an emergency response plan that includes actions
and options to treat contamination should this improbable event occur.

4.6 OTHER WATER SI]PPLIES

4.6.1 Current Alternative Water Supplies

Water supplies used by the RWSA other than the South Fork Rivanna River Reservoir include
the Sugar HollodRagged Mountain Reservoir system and the North Fork Rivanna River.
Neither of these water supplies is located within the subwatershed through which the proposed
Bypass route is located. Consequently, they would not be affected by consfruction of the
proposed Blpass.

4.6.2 Potentlal F'uture Alternative lYater Supplies

Most of the recommended options for future water sources to supply the Urban Service Area, as

described in the draft water supply altematives study (O'Brien & Gere, VHB, and Ellis &
Thorpe, 2001), involve modiffing the use of curre'nt water sources rather than using new sources.
Two alternative sources investigated in the draft study that were considered viable for
consideration were Beaver Creek Lake and Chris Greene Lake. Neither of these alternate sources

of water is located within the subwatersheds through which the Blpass route is proposed.

Consequently, they would not be affected by construction of the proposed Blpass. The
alternatives that will be pursued by the RWSA are increasing the eapacity of the South Fork
Rivanna River Reservoir by raising the crest height of the dam by four feet and by dredging
existing deposits of sediment. Implementation of eifher of these actions would not meaningfirlly
change the conclusions of the preceding analyses.
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4.7 CONSTRUCTIONIMPACTS

4.7.1 Erosion and Sedimentation

Some erosion and soil loss are unavoidable during any land-disturbing activities. To minimize
adverse impacts associated with construction, a system of nonstructural and structural erosion
and sediment controls are incorporated into the project plans. Erosion controls reduce the
amount of sediment that is detached during construction and reduce the quantity of sediment
carried away in stormwater runoff. Erosion control is based on two primary concepts: (l) disturb
the smallest area of land for the shortest period of time, and Q) stabilize disturbed soils to
prevent erosion from occurring. Sediment controls capture suspended material once it is eroded.
Erosion controls have distinct advantages over sediment controls because they reduce the amount
of sediment transported off-site, thereby reducing the need for sediment controls. When erosion
controls are used in conjunction with sediment controls, the size of the sediment confrol
structures and associated maintenance maybe reduced, decreasing the overall treafinent costs.

To estimate potential sediment loads during consfiuction, several methods are available. Black
& Veatch used RUSLE to estimate the long-tenn annual avef,age sediment loads from the
proposed Route 29 blpass (2001). This equation approximates soil loss due to erosion based on
empirical data collected from extensive field observations. For the proposed Bypass right of
way, the rate of soil loss and resulting sedimentation in the Reservoir during construction was
estimated to be between 160 and 450 times the rate existing under pre-construction conditions,
assuming that no erosion and sedimentation control measures were used. This equates to a

volume of sediment eroded from the construction site and transported to the Reservoir on the
order of approximately 10.5 million gallons of Reservoir capacity. Although most effects would
be temporary, unchecked sedimentation could reduce the life of the reservoir by up to l0 months.
Increased suspended solids could directly increase the turbidity of raw water at the water
teatment plant intake. More stringent drinking water regulations, coupled with an increase in
turbidity, would necessitate a higher state of treatrnent preparedness at the water fieahent plant
during the construction period.

UVA used the AnnAGNPS pollutant model to predict sediment loadings associated with
construction of the proposed Blpass Q0AD. If no erosion and sediment control measures are
assumed, the sediment load to the Reservoir was estimated to increase by 672,000 pounds per
year, or 1.7% of the total load to the Reservoir. This corresponds to an additional Reservoir
storage loss of 0.3 million gallons per year, about 2Yo of the average annual loss. This would
result in a loss of 0.3 month of the Reservoir's useful life, assuming a one-year period of
exposure during Blpass constnrction within the Reservoir watershed. Using erosion and
sediment controls during construction, the loss of storage was predicted to be reduced to 0.15
million gallons per year, resulting in a loss of 0.15 month of the Reservoir's useful life, assuming
the same one-yeax construction period. Table 4-19 shows the predicted sediment loads to the
Reservoir as calculated by the two models.
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Table 4-19
PREDIGTED SEDIMENT LOAD TO THE RESERVOIR DURING ROUTE 29 BYPASS CONSTRUCTION

Annual Sediment Load (pounds) Predicted By:

AnnAGNPS I RUSLE 2
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Background:

lvy Creek Subwatershed

Reservoir Watershed

Proposed Bypass:

Without Gontrol Measures

% of Load ftom lvy Greek Subwatershed

% of Load from Entire Reservoir Watershed

With Ploposed Control Measures

o/o of l-oad from lvy Creek Subwateshed
o/o of Load from Entire Reservoir Waterched

6,740,000

37,444,O0O

672,000

9.97

1.8

332,000

4.93

0.89

Not Estimated

75,690,127

48,576,000 - 81,753,000

Not Estimated

&r - 108

Not Estimated

Not Estimated

Not Estimated

r Yu et al (2002); 2 Black & Veatch (2001)

Note: The substantial differences in the quantities estimated by the trvo methods are attributable to $e road design plans,
assumptions, and models used in the estimating Fooedures. As noted elseu,here in this document, simpler models, such as
RUSLE, tend to estimate more conservatively (i.e., they overestimate) due to simpliffing assumptions.

The effectiveness of erosion control practices can vary based on land slope, the size of the
disturbed are4 rainfall frequency and intensity, wind conditions, soil qrpe, use of heavy
machinery, length of time soils are exposed and unFrotected, and other factors. Nonstnrctural
measures, such as protecting natural or newly planted vegetation, minimizing the disturbance of
vegetation on ste€,p slopes and other highly erodible areas, ma:rimizing the distance eroded

material must travel before reaching the drainage qrstem, and locating roads away from sensitive

areas can all be used to reduce erosion.

Construction of the proposed Blpass is not expected to cause a significant increase of
construction-related sediment loads into the Reservoir, if erosion and sediment control measures

are appropriately used and maintained. Because enhanced erosion and sediment controls would
be used during construction, no major change is expected to occur in the raw water supply to the

water treatnent plant during the constnrction phase of the project.

4.7.2 Spills

It is expected thatamajor spill of hazardous materials during construction would be an extremely
unlikely occrxrerce. Hazardous materials may be transported to and from the site, and may be

stored temporarily onsite during construction. Most hazardous materials used dwing
consfiuction would consist of fuel, hydraulic fluids, and oils. VDOT's Road and Bridge
Specifications prohibit the discharge of haax6sm materials onto the ground or into surface

waters during construction.

4.7.3 Fertilizers

VDOT often uses,fertilizers to assist in establishing viable grass covers during and immediately
aft€r completiog,of construction. Application of these fertilizers is done in strict accordance with
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construction plans and specifications, and at rates no greater than necessary. Thereforeo it is not
expected that substantial amounts of excess nutrients would be available to either enter surface
runoffor the underlying

4.8 NIITIGATIONMEASTJRES

4.8.1 Committed Mitigation Measures

Erosion & Sedfunent Control During construction, srosion and sediment controls would con-sist
of temporary filter barriers, temporar5r silt fences, temporary sediment traps, jute mesh and EC-3
mat erosion control ditches, Tlpe tr rock check darns, culvert inlet protections, diversion dikes,
block and gravel sediment filter curb inlet protection, block and gravel sediment filter drop inlet
protecfion, stone outlet protection, and Tlpe tr turbidity curtains. Rock check dams would be
used in all the fill ditches of the proposed roadwaywithin the Reservoir's watershed. This would
increase the travel time for runoff to reach the Reservoir, which would improve the sediment
removal capability of the ditches, Turbidity curtains would be used during construction at the
three nafural major drainage channels into the Reservoir that are located downstream of the
proposed construction area. This would help to reduce the amount of sediment that reaches the
main body of the Reservoir and the treafinent plant intake. VDOT plans to purchase permanent
drainage easements along these existing swales and proposes to build rock check dams in the
swales. The easements would allow VDOT to access the swales before, during, and after
construction, should the need arise. A full-time Erosion and Sediment Control Inspector certified
by the Virginia Deparfinent of Conservation and Recreation would be assigned to this project
during constuction. Runoffthat leaves the construction site would be treated in sediment basins.
Appendix D contains additional details on the mitigation mqrsures. Implementing tlese erosion
and sediment control measures would minimize sedimentation during the construction phase of
the project. The magnitude of this reduction depends on the tSpes of erosion and sediment
controls used at the site, as well as on the magnitude of changes in the grade and slope of the
construction site (higher constructed gndes and slopes result in higher sedimentation loads).

The proposed erosion and sediment control program improves upon the standard VDOT conkols.
Black & Veatch determined that the level of protection of the standard VDOT and VDCR
programs would reduce the sediment load to the Reservoir by an estimated 50Yo to 60Yo rclative
to an uncontrolled scenario. UVA researchers applied a50o/o sediment removal rate byproposed
confols in their model of the Blpass sediment loads during construction. With the erosion and
sediment controls proposed for the Bypass, UVA researchers concluded that sediment from the
construction will not be a substantial percentage of the total sediment input to the Reservoir from
the watershed. Because the proposed controls include multiple measures, such as silt basins, silt
traps, rock check dams, and silt fences, plus a separate, two-phased control plan to limit the
artount of exposed soil, and with the oversight of a full-timeo erosion and sediment control
inspector, the anticipated performance of all controls applied at the site should, in aggregate,
reduce sediment runoffbymore than 80% from the uncontrolled state.

Highway RanoffControl T\e Blpass would incorpomte multiple features to reduce the effects
of highway runoff on the Reservoir. Curbing would be installed along the entire length of fill
sections of the roadway within the Reservoir watershed to capture l00o/o of roadway runoff. In
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addition, tlere are several locations in the watershed where strategic placement of inlets and

drainage systems would capture runofffrom approximately 10 acres of existing developed areas

outside of the project's right of way and convey it to the storrrwater management ponds for
treafinent. These areas include several existing businesses and roads whose runoff currently
drains, untreated directly into the Reservoir. Once collecte4 the runoffwould be conveyed to
stormwater management ponds through concrete pipe systems. As shown on Figure 4-6, six of
the ponds would be on portions of the Blpass within the Reservoir watershed @onds l1-1, l3-1,
l8-1, 21-1, 2l-2, and22-l). Figure 4-7 shows in more detail Ponds l1-1, l3-1, and l8-1, which
would control highway runoff into tributaries of Ivy Creek. Figure 4-8 shows in more detail
Ponds 2l-1, 2l-2, and 22-1, which would control runoff from the Bypass between Earlysville
Road and Woodbum Road.

Ponds 2l-l and 2l-2 would be located on the south side of the Bypass between Earlysville Road

and Woodburn Roa4 while Pond22-l would be located on the north side of the Bylass, slightly
east of Ponds 2l-1 and2l-2.

The ponds are designed to function as temporary basins for sediment and erosion control during
the construction of the Bypass. After construction is complete, the ponds would be restored to
their original depth and converted into perrranent stormwater retention ponds. The pond

specifications call for a storage volume equal to three times the water qualtty volume (which is
equal to the first one-half inch of runoff multiplied by the total impervious area of the land
development project) and the abitity to store and treat a total volume of 2A.76 nf naof either wet
or dry storage to control erosion and sediment during the construction phase.

The primary stormwater management facilities would be multi-charnbered stormwater retention
ponds that consist of an initial dry sump ile1 a sediment forebay, and a wet detenfion pond area.

All facilities would be constucted and maintained according to the details and specifications as

shown on the site drawings and plans. The basic design features of these ponds are:

. The ponds are designed as 'lvet" retention facilities to increase pollutant removal efficie'ncy
and improve water quality;

r d shape using a 3:l length-to-width ratio (this ratio is professionally accepted as marimizing
the pollutant removal efficiency of the system);

. An outlet wider than the inlet;

. 3:1 side slopes for easymainte'nance access;

r I shallow safety ledge around the perimeter;
r Perimeter vegetation in the wet ponds to increase biological uptake; and,

. The use of the pond as a temporary sediment control basin during construction.

Runoff enters the ponds from the inlet prpe to a dry sump area sized to capture the volume of a
tanker truck (1,300 ft) in the event of a spill. Inflow is then detained in a sediment forebay
before it overflows into a permanent wet pond. The design also includes a berm that separates

the sediment forebay from the permanent wet pond. Additional detail on pond desrga is provided

in Appendix D.
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The stormwater management ponds follow the design specifications in Section 3.14 of the
Virginia Erosion and Sediment Control Handbook (1992). Tllie Handbook states that the purpose
of sediment ponds is 'oto detain sediment-laden runoff from disturbed areas in 'weto and 'dr5r'
storage long enough for the majority of sediment to settle out." By retaining runoff, the ponds
control water quantitywhile also enabling the natural processes that improve runoffquality.

The use of retention ponds to improve stormwater quahty is widespread, and the pollutant
removal mechanisms of these tlpes of ponds are well documented. Runofffrom each rain event
is retained and treated in the pond until it is displaced by runoff from the next storm. While
runoff is retained in the pondo natural physical, biological, and chemical processes work to
remove pollutants. The primary pollutant removal mechanism in a wet detention pond is
sedimentation. Substantial loads of suspended pollutants, such as metals, nutrients, sediments,
and organics, can be removed through sedimentation. Other pollutant removal mechanisms
include algal uptake, wetland plant uptake, ffid bacterial decomposition (Schueler, 1992).
Dissolved pollutant removal also occurs as a result of biological and chemical processes
(NVPDC, 1992). In general, a higher level of nutrient removal and better stormwater quantity
control can be achieved in wet detention ponds than with dry ponds and some other tlpes of
BMPs.

Numerous studies have shown wet detention ponds to be effective in removing TSS, nutrients,
metals, and BOD/COD from stormwater. The Northem Virginia Planning District Commission
(as cited in FHWA 1996') indicates that 90Vo removal can be expected for TSS. The median
long-term sediment removal rate cited in numerous literature sources for wet ponds is 70o/o.

Much of the particulate nitrogen and phosphorous also would be removed as sediment settles out
in the ponds; FHWA reports 487o removal for Total Nitrogen and 65Vo removal for Total
Phosphorous. The same removal rates are reported for metals. FI{WA also found that
approximately 30Yo of stormwater BOD/COD was removed in wet detention ponds. Other
researchers have found similar results. The Center for Watershed Protection has developed a
stormwater BMP database that is an excellent source of case studies demonstrating the pollutant
removal efficiency of stormwater retention ponds that incorporate differe, t design elements and

operate under different local conditions. A literature summaxy of pollutant removal rates from
conventional wet detention ponds is provided in Appendix B.

Haznrdous Material Spill Control The drainage and stormwater teatnent system for the
Blpass is designed to capture and treat 100% of the runofforiginating from tle road surface and
right of way, as well as some off-site nrnoff. All drainage from paved areas would be directed
through the ponds. The dry sump, which is the first part of the pond that flow would reach, is
designed to store the spill volume of a tlpical tanker truck (1,300 cubic feet, or approximately
10,000 gallons). A spill consisting of the entire contents of a tanker tuck would be higbly
unlikely. In dry weather, any spill that was not contained on the roadway first would be
contained in this dry sump area. During wet weather, this dry sump would be filled with nmoff
in addition to the spill material. Therefore, the mixture of rainwater and spill material may
overflow to the sedimelrt forebay and the wet pond. This could lead to hazardous materials
flowing through the pond and contarrinants exiting the outfall. The wet portions of the
stonnwater management ponds have additional storage depth that is not used by the normal pool.
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If additional outlet controls (gate valves) are installed in the ponds, this additional capacity could
provide containment of a spill and would not cause an overflow of the pond.

In the event of a spill, local spill response personnel would initiate a Level II response to contain
the spill and prevent its spread through the use of absorbent booms and pads. Albemarle County
officials have indicated that aknost all spills (99%) are of petroleum-related products, and that
this method is effective for containing petroleum-based spills. However, this method may not be
as effective for non-petroleum spills, and local ability to control spills other than petroleum is
limited. If there is a requirement for response to other tlpes or more severe spills, responsibility
is transferred to the regional DeparEnent of Emergency Services. Regional l,evel Itr hazmat
response teams are based in Fredericksburg, Harisonburg, and Henrico County.

4.8.2 Additional Potential Mitigation Measures

Erosion and Sediment Control No additional measures are proposed for erosion and sediment
control.

Ifighway Runoff Control The UVA team determined that Ponds l3-1 and 22-l had length-to-
width ratios that were less than the recommended ratio, or had the potential for short-circuiting.
UVA therefore recommended that the design of these pools include baffles that would lengthen
the flow path. These baftles would be constructed of plywood and would be located in the
bottom of the permanent pools. IIVA also recommended that the ponds include plantings of
perimeter vegetation to increase pollutant removal efficiency. Previous research has shown that
vegetation can increase detention time, provide pollutant removal by plant uptake, and create an

aerobic zone and substrate for the growth of microorganisms responsible for degradation of many
pollutants. These recommendations will be incorporated into the designs for the ponds.

Hazprdous Material Spill Control

Pre-treatment Using Space-limited Technologies. Potential additional mitigation measures to
control hazardous materials spills include pretreatment devices (such as "space-limited BMPs')
placed in the drainage system immediarely upstream of the stormwater management ponds and
modifications to the ponds to better contain the spill within the ponds. Vortechnics Stormwater
Treatuent Systernru (VORTECs manufactured by Vortechnics, Inc. Portland, ME) is a self-
contained unit that may be useful in protecting the Blpass drainage system from accidental spills
containing oil or other petroleum-based products. A filtration system, such as StormFilter, can
be designed with different filter mediathatwill remove different tlpes of pollutants. Thereforeo
systems such as this could provide a higher level of protection against spills of materials other
than petroleums and oils. However, because it is impossible to predict what kinds of spills may
occur on a roadway, and therefore what tlpe of media to use in a StormFilter, this flexibility may
not be overlyuseful forthe Blpass.

A site-specific evaluation of the applicability of using a combination of hydrodpamic sepamtors
and catch basin inserts with oil sorbents to help mitigate potential spills was conducted for the
Route 29 Blpass site. This technology is being considered as part of the treatment-train rather
than as a stand-alone device, with the purpose of providing pre-treatrrent and spill containment
capacrty. Within the VORTECs unit, this volume is provided within a sump area from the pipe
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inlet to the oil (baffle) wall. This volume is dependent upon the size of the unit ordered, with the
largest pre-cast unit providing 2,500 gallons of storage (design flow 25 cubic feet per second).

Sorbent Materials. Another type of BMP &at may be effective in mitigating potential spills on
the Blpass are BMPS containing sorbent materials. Numerous vendors market BMPs that
incorporate sorbent materials into curb-opening devices or catch basin inserts. These include the
OARS@ Ultra Urban Filter-Curb Opening Module and the DrainGuardru Curb Intet System for
curb inlets, and the OARS@ Ultra Urban Filter-single Drain Module, the Gullywasher@ oil and
sediment trap, and the DrainGuardm catch basin insert for catch basins. More information on
sorbent materials is provided in Appendix B. Rernoval efficiencies for the different sorbents
ranged from4lYoto 87/o at a flow rate of 125 gallons per minute (0.28 cubic feet per second).

Sorbent materials could provide another layer of protection from very small spills and tlpical oil
runoff from roadways. Sorbent materials such as the AbTech Smart Sponge filtration media
(AbTech Industries, Scottsdale, AZ) are designed for use in storm drains and catch basins. This
technology is an appropriate BMP for handling residual runoffafter initial cleanup operations are

complete.

Gates. In addition to potential spill controls within the drainage system, VDOT is considering
adding inverted orifices and sluice gates to the storrrwater management ponds. These controls
would help to contain potential spills that have passed through the drainage system and entered
the ponds. These devices would allow operators to control the release of water from the ponds'
outlets and would thereby allow them to trap any spill within the pond. Hazardous pollutants
could then be removed from the stormwater, perhaps with sorbent materials, before the
stormwater was released back into receiving waters.

Lining. Modification of the stormwater management ponds by adding a merrbrane lining of the
forebay or dry sump would provide an additional layer of protection for limiting the fate and
transport of spill material into ground and surface waters. For example, the basins could be lined
with l2O-mil-thick membrane lining. This would require excavation and backfilling of an
additional I foot of depth in the pond.

Eqhanced Design. Improved design can include shoulders on horizontal curves, both on the
roadway and on rarnps, which are common sites of accidents. These measures greatly reduce the
probability of a tnrck running off fle road. Heavy trucks, such as those carrying hazardous

materials, need longer highway stopping sight distances, particularly on crest vertical curves and
horizontal curves. From these perspectiveso geometric design in environmentally sensitive areas

would be based on higher minimum standards to enhance truck safety.

Summary. The use of hydrodpamic sqlarators and oil sorbents could provide a layer of
protection for tanker fuck spills within the stormwater treatnent systern. Hydrodpamic
separators such as the VORTECs unit could be used as containment structures for larger spills,
while sorbents could potentially reduce residual petroleum oil and lubricant concentrations.
Membrane lining of the stormwater management forebay basfus is a BMP that could be easily
integrated into the existing site grading and development plan. A final decision on these
additional potential mitigation measures will be made during completion of final design.

463
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Construction of a New Intaka One of the measures previously considered for mitigating the
impact to drinking water from a potential spill contamination of the Reservoir was to build a new
water treafinent plant intake upstrearn of areas that could be affected by a spill on the Blpass. A
site-specific analysis of this option is presented in Appendix D. Because of the construction
impacts from the addition of a new intake, the constraints on reseryor capacity, and the difficult
site conditions for constructing the needed pump station, the option to locate an emergency
intake in the Reservoir above the confluence of Ivy Creek does not appeax feasible.

4.9 ARCHAEOLOGICALRESOT]RCES

4.9.1 Effects on Archaeological Resources

In their field identification survey within the proposed right of way for the northerr interchange,
archaeologists identified three new sites, 44.A8481,44A8482, and 44A8483, all of which were
determined not eligible for the National Register of llistoric Places (NRI{P). Details of the
survey are provided in the rqnrl Archaeological ldenffication Suwey Route 29 Bypass,
December 2001.

Site 44AB481 consisted of a low-density scatter of stone artifacts in an area approximately 75
feet by 75 feet on a ridge sideslope. Surface conditions suggest that the site has been disfirbed
by logging and other activities. No intact subsurface cultural features or deposits were found.
Because of the low quantity and limited range of artifacts recovered, and the questionable
integrity of cultural strata, this limited-activrty prehistoric procurement and processing site was
recommended not eligible for the NRIIP under Criterion D. Criteria A, B, and C are not
applicable to this site. The Virginia Department of Historic Resources (VDIR) concurred on
January 9,20A2 that this site is not eligible.

Site 44AB482 consisted of a lowdensity scatter of quartz flakes in an area approximately I 15 by
39 feet on a ridge sideslope. Surface conditions suggest that the site has been disturbed by
logging activities, with the majority of the site lying within a dirt logging road. No intact
subsurface cultural features or deposits were found. Because of extensive disturbance of the site
and the low quantity and limited range of artifacts recovered, this limited-activity prehistoric
procurement and processing site was recommended not eligible for the NRIIP under Criterion D.
Criteria A, B, and C are not applicable to this site. VDHR concurred on January 9,2002 that this
site is not eligible.

Site 44AB483 consisted of a scatter of mixed artifacts, including glass fragments, an iron spike,
cinders, and deer bone fragments, all of which rqresent modern domestic trash from the last half
of the 20ft century. The site, which measured approximately 82by 39 feet, was found on a ridge
sideslope near a deteriorated 20ft century house and abandoned moderr outbuildings. Because

this site is not associated with events that have made a significant contribution to the broad
patterns of our history (Criterion A), is not associated with the lives of persons sierdficant in our
past (Criterion B), and is not likely to yield important information about history (Criterion D),
this site was recornmended not eligible for the NRIIP. Criterion C is not applicable to this site.
VDHR concurred on January 9,2A02 that this site is not eligible.
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With the approval of the Draft SEIS, FHWA accepted the eligibility detennination
recommendations made by VDOT and concurred in by VDI{R. Separate notification will not be
made to the other parties involved in the Section 106 process because each received a copy of the
Draft SEIS.

Previous archaeological surveys rn 1994 had identified two sites, 44AB428 and 44A8430, that
were determined eligible for the NRHP. Details on the identification survey and evaluation are
provided in the reports: Phase I Cultural Resource Survey Route 29, City of Charlottesville and
Albemarle County, Virginia and. Phase II Archaeological Investigations Sites 4448428,
4448429, and 44A8430 Route 29 Albemarle County, Virginia.

Site 44AB428 consisted of deposits of stone artifacts and an intact cultural feature thought to
rqlresent a limited-activity camp from the Middle Archaic Period. The Virginia Deparenent of
Historic Resources (VDI{R) concurred on October 26, 1994 that this site is eligible. VDHR
further concurred on December 22, 1994, and again on June 12, 1995, that the project would
have no adverse effect on the site, provided that an appropriate data recovery plan is
implemented. The Advisory Council on Historic Preservation (ACIIP) on July 24,1995 stated
that it had no objection to the determination of no adverse effect.

Site 44AB430 consisted of stone artifacts from the Middle and Late Archaic periods. VDHR
concurred on October 26,1994 that this site is eligible. VDI{R further concurred on December
22,1994, and again on June 12,1995, that the project would have no adverse effect on the site,
provided that an appropriate data recovery plan is implemented. The Advisory Council on
Historic Preservation (ACI{P) on July 24, 1995 stated that it had no objection to the
determination of no adverse effect.

The project would not have any Section a(fl direct or constructive use of archaeological sites
44AR428 and 441R430. These sites were ide,ntified as being eligible for the NRI{P under
Criterion D for the infonnation they may contain. VDIIR and the Advisory Council on Historic
Preservation both concurred with a determination of no adverse effect for the sites. Because the
sites are important chiefly for the information they may contain, Section 4(f) does not apply (23

cFR 771.135(eX2).

4.9.2 Data Recovery

Data recovery is a form of mitigation of effects on archaeological sites where the significance of
the sites lies in the information they contain. The data recovery plan is aimed at recovering the
useful infonnation and is not an effort to further refine the evaluation of site significance. At
sites 44r28 and MAB430, data recover operations will be undertaken to retrieve infonnation
important to the early prehistory of the Piedmont of central Virginia. The recovery operations
will be conducted in accordance with a plan that has been reviewed and approved by VDI{R"
which concurred on January 7, 2002 that "lhe plan is well designed and should provide for
appropriate recovery and documentation of the information contained" in the sites. The plan also
was forwarded on January 14,2002 to Albemarle County and the City of Charlottesville. The
City responded on February 8, 2002 that it had no comments. The County responded on
February 15,2002 supporting the proposed data recovery investigations. The data recoveryplan
includes the research topics and work efforts described below.

4-65



Route 29 Bypass
Final Sapplenentzl Envbonmenal Iryma Staa nent Chapbr 4

Research Topics. The data recovery program will concentrate on collecting information and
generating data on:

. Holocene environments: Evidence of characteristics of the local environment will be used to
assess the extent to which these characteristics influenced locational strategies of human
groups and similarities to environmental characteristics in the Valley and Ridge Province to
the west.

. Site chronology: Establishing the age of the cultural occupations and cultural features at the
sites will be used to place the sites within a regional prehistoric frameworlg to assess whether
there are temporally distinct episodes of human occupation, to help identift what cultural
components are represented at the site based on the dates obtained, and to exarrine how the
sites fit into existing regional models of contemporaneous settlernent-subsistence systems.

' Lithic reduction technologies: The analysis of the li&ic assenrblage will be used to determine
which technologies were used by the prehistoric occupants at the site to produce cores,
bifaces, or finished tools. Artifacts will reveal whether all stages of lithic reduction are
present at the sites, if there are discrete areas where these different stages occur, and whether
site 44AB428 functioned as a quarr5r, as well as several theoretical issues tlat are of current
interest in lithic studies.

. Activity areas: Activity areas are spatially discrete loci of human activities &at represent the
preserved results of events such as food preparation, food storage, chipped stone tool
production, tool maintenance, habitation areas, and refuse disposal. Excavation of the sites
will help determine which subsets of human activities are represented, how activities
associated with chipped stone tool production were organized at the sites, if there is evidence
of focal or diffirse activity areas at the sites, and whether different groups utilized the
landform in different ways or organized the placement of activity areas differently at the sites.

4.9.3 Excavation Sampling Design and Methods

The methods and techniques presented below will be used to recover information that will
address the research questions. As the sites' abilities to answer questions posed in the research

design are predicated on the location of features and/or intact cultural deposits, a staged
excavation approach has been designed to maximize datarecovery efforts.

Provenience Control A grld system and a datum, tied to the datum used in the archaeological
evaluations, will be established at each site prior to beginning data recovery excavation.
Recovered artifacts and samples will be provenienced by level, quadran! and nor&ing/easting.
This information will be included in a GIS relational daabase so that an archaeologist can query
for specific artifact qpes, or artifacts from particular size classes, or any other atfribute
information, and generate a map showing the distribution and the relationships among the data.

Unit and Block Excavdions. Given previous investigations in the Piedmont of Virginia,
excavations will focus on 4x4-meter blocks of contiguous lxl-meter units located in areas of
high artifact densrty at each site. Each lxl-meter (3.3x3.3-foot) unit will be excavated in 5-cm
(two-inch) arbitrary levels or according to eultural or natural stratigraphic layers. All cultural
material recovered from each unit will be collected and bagged according to provenience (i.e.,
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test unit, stratum, level, etc.), and excavated soil will be screened through 0.6-cm (quarter-inch)
mesh hardware cloth. A profile drawing and black and white photograph will be taken of at least
one wall of each unit, and soils will be described using standard texture descriptions and Munsell
Color Charts.

Feature Excavations. Features (e.g., shallow basin pits, hearths, lithic reduction loci) at each
site will be documented, mapped (in profile and in plan view), and photographed. In addition, all
lenses yielding evidence of burning or the presence of organic remains will be sampled for
flotation, phytolith, and pollen, ffid wood charcoal samples for radiometric dating will be
collected as well.

Site Mapping. The final fieldwork task consists of creating a map of the site. In addition to the
standard contour maps and site maps, GIS can generate site maps that illustrate all excavated
areas, the stratigraphic relationships among featmes, and the distribution of artifact tlpes within
activity areas and features.

4.9.4 Laboratory Methods and Techniques

The artifact collections will be processed for eventual storage and curation by VDHR. Artifacts
will be cleaned, sorted, bagged, and labeled, and they will be catalogued according to a

computerized database system. The database includes a provenience file containing fields that
describe the origin of an artifact, as well as sqmrate data files for lithics and ceramics containing
fields that identi$ the characteristics of each artifact. In addition to artifact analysis, the
relational database will be linked to a GIS database for qpatial analysis of tle site.

Laboratory work also will include paleoethnobotanical studies of pollen and phytolith samples

collected &om cultural features. These samples canprovide information on climate change, local
environme,ntal conditions, ild subsistence strategies. Finally, chronometric dating (standard
radiomefic and AMS) and thermolumenesence dating (TL) techniques may be used at the sites.
If insufficient carbon is available for standard radiometric analysis, then AMS dating will be
used. If organic remains are not recovered at the site or in important cultural features, then TL
dating will be used on artifacts that have been heat-treated and which have been recovered in
secure contexts.

4.9.5 Data Analysis And Report Preparation

The final phase of the program, Report Preparation, will involve slmthesis of the excavation
results, laboratory processing, ancillary studies, and production of the technical study report.
Some tasks related to report preparation will be initiated shortly after completion of the
fieldwork, while others will be dependent on completion ofthe laboratoryanalyses.

The report will be prepared in accordance with the Department of the Interior draft regulations
"Recovery of Scientific, Prehistoric and ArchaeologicalData: Methods, Standards and Reporting
Requirements' (36 CFR 66). In consultation with VDOT, dissemination of infomration to the
general public will occur. This may consist of a dayJong site tour (near or at the conclusion of
fieldwork) that will provide interpretation of the field investigations and/or in the fonn of a
public talk presented locally. Also, a public announcerne,nt regarding the findings of the project
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may be grven to the media. The results of the investigations also may be presented at
professional meetings or published in professional journals.

All data recovery operations will be accomplished in conformance with the National Historic
Preservation Act, the Archaeological and Historical Preservation Act, applicable portions of 36
CFR 60-66 and 800, and the Secretary of the Interior's Standards and Guidelinesfor Archeologt
and Historic Preservation. All culttral materials and records associated with the data recovery
will be collected and curated in accordance with the requirements set forth in 36 CFR 79. The
Project Archaeologist and Project Manager selected to perform the work will meet or exceed the
qualifications described in the Secretary of Interior's Professional Qualification Standards.

4.9.6 Archaeological Materials Discovered During Construction

Although VDOT and FITWA are reasonably certain that archaeological identification surveys
conducted to date have discovered all significant archaeological resources within the limits ofthe
proposed right of way, the possibility exists that additional materials could be discovered once

operations begn furing construction. If such discovery occuls, VDOT's Road and
Bridge Specifications provide that the contractor shall cease construction immediately at the site
to allow for appropriate investigation and evaluation.

4.IO NDIRECT EFFECTS

4.10.1 Highways and Indirect Effects

Indirect or secondary effects can occur when land use patterns or growth rates change as a result
of providing new or improved highways. Such effects can include damages to human and natural
resources that would not have occurred or that would have been less likely, in the absence of the
highway improvements. Quantification of these effects is often difficult due to insufficient
knowledge or evidence of cause-and-effect relationships between a project and future
development, as well as the interplay of factors other than transportation. These factors can
include overall economic conditions, availability of other infrastructure such as water and sewer
systems, growth policies and plans of local govemments, and inclinations of individual
landowners.

Though quantification of induced development can be difficult, the mechanisms af,e well known.
First, a highway might irnprove access to properties that previously were inaccessible, thus
influencing the property owners to develop or otherwise extract economic value from their
properties. Direct access off of a highway enables customers to enter properties to transact
business, enables the landowner to export his products to markets beyond the bounds of the
property, or enables construction of homes or other useful structures. Secon4 a highway might
improve mobility, thereby reducing travel time &om place to place, and in turn" reducing the cost
of transporting goods and increasing the efficiency of commercial and social interaction.
Producers can ship their goods greater distances at less cost. Workers can commute greater
distances in less time. And shoppers can travel farther for greater purchasing choices and
opportunities. Such changes may induce commuters to build dwellings farther from their
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worliplaces, businesses to locate in areas they may not have considered previously, and
consumers to range farther afield to satisff their needs and wants.

4.10.2 Effects of Access

The proposed B)pass would not provide any new access to currently undeveloped lands in the
Reservoir watershed. The project begins and ends in existing developed af,eas on existing major
highways outside the limits of the Reservoir watershed. There would be no intermediate
interchanges and no direct access to properties abutting the Blpass right of way. Therefore, there
would be no induced or indirect or secondar5r effects caused by the project as a result of any
access changes.

4.10.3 Effects of Mobitity Enhancements

The mobility enhancements that the project would provide could be a factor in future
development decisions. However, the magnitude of this factor, particularly in the Reservoir
watershed is expected to be marginal for the following rqrons.

Development in the Resewoir Watershed is Strictly Controll.ed by Coanty Polieies snd
Ordinances. Albemarle County officials clearly have made major strides over the last 35 years
to reduce development rates in the watershed and preserve water quallty in the Reservoir. Since
the Reservoir was put into service in 1966, the County has put into place a rezoning of all
publicly owned properties (except school properties) to conservation districtn a comprehensive
rezoning to severely limit the amount of private development in the watershed, a subdivision
ordinance, a policy to limit County services to areas within the watershed restriction of roadside
strip development through development design requirements, a runoff control ordinance to
reduce pollution and eutrophication of the Reservoir, an erosion and sediment control ordinance,
requirements for stream buffers, and a watershed management ordinance s66lining and
improving a number of watershed-related regulations. In addition, the County has conducted a
number of studies to identifu sources of degradation of Reservoir water quatrty and public forums
to generate greater awaxeness of the need for better stewardship of the watershed. The CountSr's
Comprehensive Plan states a number of principles for water quality protection, lists methods to
educate the public on the importance of water protection, and identifies financial incentives
available to landowuers from various age,ncies and organizations for water protection. Finally,
the County's Eastem Planning Initiative aims to steer future development to portions of
Albemade County south, east, and north of Charlottesville, and away from the western portion of
the county containing the watershed.

Develapment near the Bypass Termki is More Likely to Occur as a Result of Growth Policies
Contained in the CounQt's Comprehensive Plan Rather than as an Induced Elfect of Bypass
Construction T\e County of Albemarle Comprehensive Plan, 1996-2016 is "the basis for land
development regulations and decisions" in the County and is the docume,nt that 'lrovides
direction for [its] physical development," (Chapter 3, page vii). The Plan's fundamental goal is
to protect agricultural and foresfiy resources, as well as other natural and cultural assets, by
directing development into designated Development Areas while conserving land in Rural Areas.
The futurrc land use pattem proposed by the Plan is aot necessarily the same as tle existing
developmentpattern. As of 1996,52Yo of the County's housing stock still was located in Rural
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Areas, as opposed to only 47% nDevelopment Areas. Between 1990 and 1995, however, 66%
of new residential development occurred in Development Areas, versius 34% n Rural Areas. In
1994,75o/o of new housing starts were located in Development Areas. The purpose of the Plan is

to continue the trend of building in areas that akeady have been developed and are well served by
public utilities, roads, and services, a goal bolstered by projects like the proposed Route 29

BSpass.

The Development Area classification is divided further into an Urban Area, Communities, and

Villages. The Plan instructs that development be concentrated primarily in the Urban Area and

in Communities, which are to be developed at higher densities, and with more varied uses, than
they have been in the past.

The Urban Area, along with the City of Charlottesville, functions as a regional ceater. It is more
urban in character than other parts of the county, with a fulI range of uses and densities
represented. In addition to residential development, the area includes regional employment
centers and all service levels of retail, professional business, and industrial activity. The Urban
Area is served fully by public utilities, facilities, services, and amenities, as well as connections
to inter-county and major intra-county roadways and transportation services. It is comprised of
seven geographically defined neighborhoods, two of which (Neighborhoods One and Seven) are

located in the vicinity of the proposed right of way of the Blpass.

Albemarle County currently contains three Communities, smaller urban centers that are

geographically removed from the Urban Area. Like the Urban Area the Communities of
Hollymead, Piney Mountain, and Crozet (the only one of the three located in the watershed of the
Reservoir) provide a full range of densities and uses and are served by public utilities, facilities,
services, and amenities. They also feature regioaal employment centers and are linked to major
infa-countyroadways.

The county's Villages are intended to be 'llaces that combine the feel of counfiy living with the
amenities of a Development AreA" (Chapter 3, page l3). Like the existing Village of Rivannao

future villages will be developed at a lower densrtythan the other two categories of Development
Area and will be served by public water and sewer. Each is to have a mixed-use village center
that would be built according to special desrgn guidelines, such as development around a focal
point like a public building, main street, or coillmon area. The Plan requires that Villages have
hard boundaries to ensure they do not encroach upon the surrounding Rural Area. The Village
also must include a "green frame" of land to provide tansition from the Development Area to the
surrounding Rural Area. Only agriculture, forestry, and open space activities tpical of Rural
Areas would be pennitted in &e green frame.

The Route 29 Bypass Projea is Consistent with the County's GoaI of Discouraging
Development in Rural Areas while oProviding a l.evel of public senice delivery that will
support develapment in, and direct developnent to, designated Development Areosr' (Chapter
3, page 5). The interchanges at each tenninus of the Blpass are located in established
Development Areas: in Urban Area Neighborhood Seven at the south end and near Urban Area
Neighborhoods One and Two and the Hollyrread Community at the north end. The project could
generate some development in these areas, but this is the stated goal of the Comprehensive Plan.

The Bypass also would decrease traffic congestion on the existing Route 29, improving access to
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commercial and other uses in that portion of the Urban Area. Because there will be no
interchanges at any other point along the Blpass, the project will not induce developme,lrt in the
area of the Reservoir or its watershed, or in the Rural Area surrounding the Blpass. Any
development that occurs in tlose areas must be in accordance with the densities and the range of
uses permitted by the Albemarle County Comprehensive Plan, and in accordance with the
suMivision ordinance and other restrictions and policies imposed by the County. It is expected
that any such development that does occur will do so without regard to the project's status and

because of factors unrelated to the project.

The Project Atso is Consistent with the oGeneral Principles for Land (Jse in Designated
Development Areas' Set Forth in the Comprehensive Plan For instance, Principle Eigbt
directs the County to "plan for a system of transportation and community facilities and services

that support and enhance the Developme,nt Areas.'o As discussed above, this project will do just
that. By diverting some traffic to a blpass, traffic congestion on existing Route 29 will be
reduced and mobility to and within tle Urban Area would be improved.

Principle Three encourages infill development of vacant and under-used properties within
Development Areas. The plan states that one of the primary reasons these areas have not yet
been developed is that the "condition of the existing roads, utilities, or possibly other community
services are not able to accommodate anticipated scales of development" (Chapter 3, page l7).
This implies not only that the County desires a road network that would support increased

development in certain placeso but also that it is predicting growth in these af,eas. Future
construction in Development Areas is both wanted and expected to occur with or without the
Route 29 Blpass.

Further evidence that the project is taken into account in County planning policies is that the
Comprehensive Plan refers to a completed Route 29 Blpass in its text and on several of its maps.

The Neighborhood One profile describes where the blpass will intersect the neighborhood and

contains the following guidance in its "recommendations" section: "Due to the potential impact
of the Western B5pass, the area north of Rio Roa{ west of Berkmar Drive and east of Woodburn
Roa4 was designated as Transitional. This designation will allow for a wide flexibility of uses

and allow uses that would be compatible with the blpass in the long term and provide a

transition to the residential property to the west in the short term. Access to Woodburn Road
from properties located between Berkmar Drive and Woodbum Road will be prohibited.
Proposed development which impacts on the blpass development shall be discouraged"
(Chapter 3, page 37). The County, therefore, has classified this land based on the assumption
that the Blpass is likely to be built, and it discourages any developme,nt or improveme,nts that
would encroach upon the proposed right of way.

The transportation section of the plan includes a section on the Route 29 Blpass as well. It states

that '1he purpose of the Blpass is to alleviate traffic on Route 29 North and allow the road
network to operate at a higher level of se'rvice," (Chapter 3, page l75A). The section also

recommends that the Route 29 Corridor be designed "to accommodate the anticipated taffic
demands from existing and future developmenf' (emphasis added) and "to provide more direct
access to the Urban Area and City," (Chapter 3, page 175A1). Once againo the Route 29 Blpass
would help accommodate future development that the County already is planning on, not induce
unwanted constnretion.
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Coordination with Local Govemment Has Not Idmtified Any Links Between the Proposed
Bypass and Eryected Future Land Use* Iocal govefirments and planning experts establish
future land use plans based on goals and objectives, land suitability, existing pattems and trends,
and a number of different forces that influence the t5peo densrty, pattem, ild timing of
development. As explained above, the proposed Blpass is an element within Albemarle
County's Comprehensive Plan and Land Use Plan. However, there is no development indicated
in these documents that would not occur if the Blpass is not constructed. That is, there is no
causal link identified between tle completion of the Bypass and future development locations,
pattems, or densities. Correspondence to the County during the preparation of this SEIS resulted
in no further information on how land use and development pattems night be different in the
absence of the Blpass. While there always is potential for more intensive land uses as a result of
new transportation capacrty, in this case, that additional capacity is directed precisely to and from
designated development areas where the County desires more intensive land uses, outside the
boundaries of the Reservoir watershed. Examination of the project's linkage to existing
transportation facilities, the patterns of existing development, the County's future Iand Use Plan,
and the County's policies and controls relative to development in the watershed reveal no
reasonably foreseeable cause-and-effect relationship between the Blpass and development urithin
the watershed.

In addition, there is no reason to expect that construction of the Bypass would result in business
owners along existing Route 29 deciding to relocate. Firs! the Blpass would be a limited-access
facility with no means for customers to get on and offthe road except at the termini. Second,
the section of Route 29Ihatwould be blpassed is Albemarle County's main business area, and as

such it is an economically thriving corridor that is expected to continue to thrive, supported by a
large and growing nearby population.

4.10.4 Indirect Effects on Archaeological Resources

In Chapter 3, a list of previously recorded archaeologtcal sites within a one-mile radius of the
northern interchange was provided. Most of these sites have been determined not eligible for the
NRI{P. If additional developme,nt were to occur in this area, whether or not induced by the
project, these sites, as well as otler potential sites that are not yet discovered, could be displaced
by such development. Because a causal link between the project and future development cannot
be established, effects on archaeological resources in the surrounding area are discussed below
under cumulative effects, rather than here under secondary effects.

4.II CT]MT]LATIVE EFFECTS

The Council of Environmental Quahty defines the currulative effect of a project as the *impact

on the environment which results from the incremental impact of the action whe,n added to other
past, present, and reasonably foreseeable future actions." Although cumulative effects analyses
tlpically exarrine the impact of a project on a range of environmental, social, and cultural
resources, the purpose of this section is to examine the cumulative effect of development activity
specifically on the South Fork Rivanna River Reservoir and its watershed and on archaeological
resources near the northern interchange.
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4.ll.l Status of Settlement and Development

Albemade County has been inhabited for more tlan 11,000 years. Native American hunting
camps grew into permanent villages as an agricultural economy was established to suppleurent
hunting and gathering activities. European settlers arrived along the James and Rivanna Rivers
in the late 1720s. They were a mixture of tobacco planters from the tidewater regton and Scotch-
kish and German farmers from the Shenandoah Valley. Charlottesville was established rn 1762,
and by the end of the Revolutionary War, the area had evolved from frontier settlement to
established community.

By the end of the eighteenth centtrry, wheat had become the county's primary agricultural
product, although tobacco was still common. Small industy in the form of sawmills, tanneries,

and flourmills had begun to develop, and by the mid-nineteenth century, beef cattle production
began to rise as well. Railroad construction in the 1840s shifted the development focus from the
water to areas adjacent to train depotso which grew into villages as the railroads expanded. By
Reconstruction, farms had become smaller and more diversified, with orchards, vineyards, beef
and dairy cattle, and sheep replacing slave-operated wheat and tobacco fanns. Around the turn of
the centur5r, new residents from outside the region began converting old estates into part time
homes, renovating existing structures, and building new ones.

The first state-maintained all-weather roads appeared tn 1922, and by the early 1930s a network
of state roads was established in the cormty. Automobile access helped create a new tourism
economy, and Monticello opened its doors to visitors n 1924. As roadways were upgraded and

expanded and family-owned automobiles became more cornmon, residential subdivisions began

to spring qp on what once was fannland. This trend continues today, although the most active
periods of residential constnrction occurred after World War tr and in the 1970s. Agriculture
remains a primary land use, but it has been replaced as the count5r's principal employer by a
combination of education, tourism, and small manufacturing and service industries. To serve the
continuing gpowth in residential and commercial activity, water resorrces were developed to
supply potable water. The South Fork Rivanna River Reservoir began operation in 1966.

Creation of the Reservoir resulted in the flooding of approximately 390 acres of farmland,
forestland and stream bottom.

Soon after the Reservoir began operating, problems with pollution became apparent. For
example, RWSA acknowledged that:

"..there now exist numerous threats to the quality of water in the 261-square-mile drainage basin
of the reservoir. Among these are development and agricultural activities in the reservoir's
watershed and the approximately lS-mile sfetch of Interstate Route 64 that was constructed
through the watershed in the 1960's..."

The roads curently located within the Reservoir watershed provide access to residences, farms,
and other existing development, and already allow for potential contamination of the Reservoir
from vehicular traffic. Existing development and continuing agricultural activities in the
watershed also have the potential to degrade water quahty in the Rese,nroir. These activities have

been identified as the primary causes of eutophication and loss of Reservoir storage capacity.
Thus, although the proposed Bypass may pose a certain inctemental additional risk for
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contalrrination
contamination.

of the Reservoir, this risk represents only a small part of the total risk of

Albemade County has continued to grow during the course of development of this project. Since
the FEIS was signed rn 1993, the County's population has grown approximately 5.5%o, while
emplo)4nent has grown by an estimated 9.8%. Much of this development has occurred in or near
the Route 29 Corridor, especially along the section between the Route 250 Bypass and the South
Fork Rivanna River. The County has approved new development in this area and added
infrastructure to support it, including the Agnor-Hurt Elementary School, water and sewer
facilities, and street improvements. Development in the form of new residential subdivisions
also continues to occur within the watershed of the Reservoir, albeit at much reduced rates and
densities due to aggressive confols on the part of the County.

T\e County of Albemarle 2000 Development Activity Report provides a snapshot of the cormt5r's

current development climate. Albemarle County issued 650 residential building permits in 2000,
below average for permit activity over the last 20 years. Of these, 23.7% were located in Rural
Areas One and Three, the planning areas that fall within the watershed boundaries.
Approximately 83% of the residential building permits issued by the County were for
conventional single-farrily detached homes.

Rural Areas accounted for 8lo/o of the total number of residential subdivision plats signed and
MYo of the new lots created in 2000. Approximately 3l% of signed plats were located in Rurat
Areas One and Three, and about l7%o of new lots created were located in these areas. There were
no rezonings in the watershed in 2000.

T\e County of Albemarle Comprehensive Plan, 1996-2016 provides a general picture of future
development activity in both the county as a whole and within the watershed. The
Comprehensive Plan's fundamental goal is to protect natural resources, including the Reservoir
watershed, by directing development into Development Areas and away from Rural Areas.
While the watershed falls entirely into Rural Areas One and Three, it is bordered on the east by
Urban Area Neigbborhoods One, Six, and Seven. The Community of Crozet Development Area
also is located in the watershed, surrounded by Rural Areas One and Three. This means that
development, and the infrastnrcture improvements to support it, will continue to occur in and
near the watershed.

Only one other road project, the recently completed replacement of the bridges carrying Route 29
over the South Fork Rivanna River, is located near the Reservoir watershed or near the northem
interchange of the B5pass, and is also included in the Capital Improvernent Program portion of
VDOT's Virginia Transportation Development Plan (VTDP). The Capital tnprovernent
Program lists projects that are "going forward to constructiono' and that "[b]ased upon current
cost estimates and revenue projection construction can reasonably be expected to begin within
the next six years (emphasis added, 20A1n002 Virginia Transportation Development Plan).
Secondary road projects are not specifically listed in the VTDP, however, Albemarle County has
a Priority List for secondary road improvements that VDOT uses to progr:mn secondary road
projects. For purposes of this analysis, these secondary road projects and the Route 29 South
Fork Rivanna River bridge project, as listed in Table 4AA, are tle projects considered
"reasonably foreseeable. "
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Table 4-20
OTHER REASONABLY FORESEEABLE TRANSPORTATION PROJECTS

Project Description

Replace bridgesRoute 29 bridge replacement over South Fork
Rivanna River (recently completed)
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Garth Road (Route 676) Spot improvements.

Tilman Road (Route 676) Spot improvements.

Earlysville Road (Route 743) Relocate Earlysville Road (Route 743) between Rio Mills
Road (Route 643) and Dickerson Road (Route 606), and
relocate intersection of Dickerson and Earlyrsville Roads, to
meet FAA airport safety zone requirements in conjunction
with airport expansion.

Dickerson Road (Route 606) Relocate Dickerson Road from Earlpville Road to Airport
Road south of the airport to meet FAA airport safety zone
requirements in conjunction with airport expansion.a
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Airport expansion Extend runway, build hangars, install fuel tanks.

Sources: Albemarle County Priority List for Secondary Road lmprwements, FY 2fi)1-02 thmugh 200647; Mryinia Depattment of
Transportation; Chadottesville Albemarle Regional Transportation Plan 2021 Update.

Table 4-21 lists other transportation projects that may occur eventually, but probably not in the
"reasonably foreseeableo' future, and projects that have been conceived, but are considered
remote. Some of these are projects that are identified in the Charlottesville Albemarle Regional
Trawportation Plan (CHART), Year 2021 Update, which is "a comprehensive list of
transportation policies and projects recommended for development or further study." (The Plaa
which is an update of the 2015 Charlottesville Area Transportation Study, or CATS, was

adopted by the MPO on May 24,2001). Because these are projects designated for study only in
the CHART Plan, or not included in VDOT's Capital Improvements portion of the VTDP, or are

otherwise more E)eculative in nature, there is no basis for assessing their likely impact on the
watershed or the northem interchange area. Therefore, they are excluded from the analysis.

Table 4-22 lists existing and approved development projects within the Ivy Creek subwatershed.
Because this subwatershed is the only portion of the larger watershed area that the alignment
actually crosses, a consideration of development projects built and approved in the Ivy Creek
axea more accuratelyreflects the contribution of the Route 29 Blpass to the cumulative impact of
development in the watershed. No new community facilities are planned within the South Fork
Rivanna Reservoir watershed in the immediate fuhre, but the recommendations found in the
Comprehensive Plan and the County's Fublic Facilities Plan suggest some eventual activity in
and near the watershed. Both plans recommend that the County locate a police substation and a
joint fire/rescue facility in the Piney Mountain/I{ollynead area, as well as a new joint fire/rescue
station to senre the Ivy area and portions of Urban Neighborhoods Six and Seven. The Fublic
Facilities Plan also recommends a police substation for the Community of Crozet. Three new
schools have been built in the watershed over the past 15 years, and several more have been

added to and renovated over that same time.
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Table 4-21

TRANSPORTATION PROJECTS THAT ARE NOT REASONABLY FORESEEABLE AT THIS TIIIE

Project Description

Seminole Trail (Route 29) Widen from the South Fork Rivanna River to Airport Road
(Route 649) to add additional lane in each direction.

Meadow Creek Parkway New highway between Rio Road and Route 29 north of
South Fork Rivanna River.

Eastem Gonnector Conidor Concept New highway from Route 250 East to Route 29 north of
Charloftesville.

Hollymead Town Center streel network Network of local streets linking the Hollymead community.

lvy Road (Route 250 West) From Route 250 Bypass to Mechums River. Widening of
road rejected; continue study for possible safety
improvements.

Route 29 upgrade to Freeway From Gharlottesville to l-66, upgrading the entire section to
a limited a@ess freeway was tested as one altemative in
the Route 29 Conidor Development Study. The Steering
Committee rejected any possibility for such an altemative
to ever be implemented. Instead, aooess management
measures were ne@mmended for further study.

Sources: Charlottesville Albemarle Regional Transportation Plan2O21 Update, Mrginia Department of Transportation.

Table 4-22
DEVELOPMENT IN THE IVY GREEK SUBWATERSHED

Project

Christian Mission

CleaMeur Meadows 3t1to1

Farmington

Farmington County
Club (accessory

Farmington Country

Garth Gale

Jonesr/Spink

Cronemeyer, Rontland gn5lffi

Glenvievy Business
Center Site Plan

11t4t85

Baflard Ridge Subdivision 10l5l81
Hessian Hills 7n4BA

9/11n9

Clearview Knolls

Faulconer Construction
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fvy Oeek Phase lV 4l30l97

Jefferson National Bank Site 5113/93

Lochridge
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Table4-22
DEVELOPIIENT IN THE IVY CREEK SUBWATERSHED

Tull, H.G. Site Plan

University Commons
MinorAmendment

Wyant,LarryAntique 3l'll01

lndoor
Tennis Building Major

Offtce Building

Little Alps Corporation

Subdivision
Northnloods

Olivet Presbyterian
Amendment

SuMMsion
Olivet Presbyterian
Church Phase I

Spring Hill Soccer Field
SubdMsion
Dettor, Edwards and lOl2A(8 UVA LinearAccelerator

Site Plan

Table 4-23 summarizes rece,nt school construction activity in the watershed. Two new County
schools, the Baker-Butler Northern Elementary School and the Southem Elementary School
currently af,e under construction and are scheduled to ope,n in Fall 2002, and Fall 2004,
respectively. Neither is in the watershed study area. The Ivy Creek School was built in the
Albemarle County School Complex in 1999.

Table 4-23
PUBLIC SCHOOLS IN RESERVOIR WATERSHED

Dato Occupied Additions

Locust Hill North 7l2ol87

Source: Albemarle County Deprtment of Planning and Community Development, 2fl)1.

Agnor-Hurt Elementary*

Grozet Elementary 1997

Meriwether Lewis Elementary 1988 1991

Brownsville Elementary 1966 1997,2003

Joseph T. Henley Middle 1966 1999,2005

Albemarle High 1953 1961,1970, 1984, 1997

Jack Jouett Middle 1966 1990

Greer Elementary 1974 1995

hry Creek School

Westem f$bemarle High 1977 1997

" Note: Agnor-Huf Elementary School itself is not actually within the Reservoir watershed, but Woodbum Road, ofi nfiich
access is plovided into the u,estem side of the property, is the boundary of the watershed, and traffic induced by the school runs
along Woodbum Road. Also, construction of the school forced a rclocation of the Bypass alignment, wtrich resulted in
incrcmental additional encroachment into the watershed at that location.

Source: Albemarle County Public Schools Web Sites.
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Improvements are planned for several county parks and recreation facilities in the watershed. The

Comprehensive Plan contains a Greenways Plan aimed at creating a water&ont trail system along
the Rivanna and James Rivers and their tributaries. Land has been dedicated along the

southern/western shore of the Reservoir between the Earlysville Road bridge and the Ivy Creek
Natural Area, as well as at the e,nd of Woodburn Road. Other South Fork Rivanna Reservoir

watershed areas identified in this plan are listed in Table 4-24.Ir, addition to greenway-related
projects, the Comprehensive Plan recommends river access enhancements throughout the county.
Recent park improvements also have been made in Crozet. The Crozet Park Pool opened in May
2000, and new CrozetPark Athletic Fields were completed in 2001.

Table 4-25 outlines future water and sewer improvements in the watershed. In addition to these

projects, the Comprehensive Plan recommends several actions, some of which are not likely to
occur in the foreseeable future. These include the construction of a Buck Mountain Rese'lrroir at

least five years prior to the projected date when the existing water supply will equal demand,

expanding the capacity of the South Fork Rivanna and Crozet water treatment plants, and

infrastructure improvements to provide adequate water and sewer service to the Piney
Mountain/I{ollynead area.

4.11.2 Cumulative Effects Analysis

In order to determine the cumulative effect of development activity on watershed resources, the
individual impacts of projects listed above in Tables 4-19, 4-20, 4-21, 4-22, and 4-23 were
evaluated. This review is shown nTable 4-26.

Table 4-24
ALBEMARLE COUNTY GREENWAY PLAN

Location FacilityType
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North/east side of Rivanna Riverfrom Meadow Creek Parkway/Powell Creek to the
South Fork Rivanna Reservoir Dam

Class B kails

SouthArest side of Rivanna Riverfiom South Fork Rivanna Reservoir boat launch to Class A and B trails
a point 1,200'south

Powell's Greek ftom Jarman's Gap Road/Orchard Acres to Grozet Avenue Class B trail

Lickinghole Creek from the Lickinghole sedimentration basin to Btookwood
Subdivision

Class B trail

Slabtown Branch from Gnozet Avenue west to the Brownsville/Henley School
complex

Class B trail

Panott Branch from Beaver Creek Reservoirwest to Crozet Elementary Class B trail

Greenway land already is dedicated along the southem/westem shore of the
Reservoir betrreen the Earlysville Road bridge and the lvy Greek Natural Area and at
the end of Woodbum Road.

Source: County of Albemarle Comprehensive Plan, 199G2016
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Table 4-25
WATERAND SEWER PROJECTS IN WATERSHED

Project Location

Expansion of water treatrnent plant in design. Community of Grozet

A 12" water line between Jarman's Gap Road/Route 250 and Henley Middle School. Community of Grozet

Provide sewer service to those areas that were deleted from the original construction Gommunity of Crozet
(nine separate lines were not constructed).

Upgrade lower reach of Crozet interceptors, upgrade the pump stration as needed. Gommunity of Crozet

Upgrade waler and sewer lines in the Four Seasons neighborhood. Urban Neighborhood One

Rehabilitate sewer lines in Berkeley. Urban Neighborhood One

Utilize existing upper and lower ponds at Four Seasons as a regional stormwater Urban Neighborhood One
facility. Make improvements to the storm outlet.

Source: County of Albemarle Comprehensive Plan, 1996'2016

Table 4-26
ANALYSIS OF CUilULATIVE EFFECTS OF OTHER PRO'ECTS

Proiect
lmpact on South Fork Rivanna Reservoir
Watelshed

Transportation

Route 29 bridge replacement over South Fork Rivanna
River.

Bridge spans River. Minor siltation in River during
constnrction.
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lmprovements to Jarmans Gap Road (Route 691) fiom
Route 240 to Route 684 to accommodate increased
traffc with minimum widening. Add bicycle and
pedestrian access.

Grosses Powells Creek. Drains into Lickinghole
Creek.

Spot improvements along Georgetor,vn Road (Route 656)
fiom Route 654 to Route 743.

Drains into lvy Creek.

Water/Sewer

Expansion of Crozet water treatment plant in design. Increased sedimentation during construction.

A 12" water line was recently installed between Jarman's
Gap Road and Route 250 and Henley Middle School.

Increased sedimentation during construction.

Provide se'wer service to those areas of Crozet that were
deleted trom tre original construction (nine separate lines
werc not constructed).

Increased sedimentration during construction.
Possible improvement in water quality.

Upgrade lower reach of the Crozet interceptors and
upgrade the pump station as needed.

Increased sedimentation during consfrtrc'tion.

lW Greek Suhraterched Development

All Saints Anglican Church Drains into tibutary of N'y Creek.

Arbor Park SuMivision Located on reservoir shore. Drains directly into
Reservoir.

Ballard Ridge Subdivision Drains into lvy Creek.

Beaumont Farm Subdivision

4-79

Drains directly into reservoir. Beaumont Farm Road
deadends at Reservoir shore.



Route 29 Bypass
Final SryryIemental Envbonmental Impaa Stutement Chqfier 4

Table 4-26
ANALYSIS OF CUMULATIVE EFFECTS OF OTHER PRG'ECTS

Proiect
lmpact on South Fork Rivanna Reservoir
Waterched

Candleuyck Subdivision Drains into hy Creek.

Clearview Knolls Subdivision Drains directly into Reservoir.

Clearview Meadows Subdivision Drains into Jumping Branch.

Colthurst Subdivision Drains into lvy Creek.

Dettor, Edwards and Monis Drains into Little lvy Creek.

Farmington Subdivision Drains into hry Creek-

Farmington Country Club Drains into two tributaries of lvy Creek.

Farmington Country Club (accessory parking and uses) Drains into two tributaries of lvy Creek.

Farmington Country Club Short Course Drains into two tributaries of lvy Creek.

Farmington Hunt Club Drains into two tributaries of hy Creek.

Farmington Indoor Sports Facility Drains into two tributaries of lvy Creek.

Farmington Indoor Tennis Building Major Amendment Drains into two tributaries of lvy Creek.

Faulconer Gonstruction Gompany Office and Shop Drains into Little Ny Creek.

Drains into lvy Creek.

Garh Gate Drains into hy Creek tributary.
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Drains into hry Crcek.Garthfield (Garth Property)

Graham, John Subdivision Drains into Little lvy Oeek.

Greenbriar Heights Dmins into hy Creek.

Greencroft Club Drains into lvy Creek.

Greencrofl Club Addition Drains into lqy Greek.

Greentree Subdivision Drains into lvy Creek.

Heritage Subdivision Drains into Little lvy Creek.

Hessian Hills Drains into lriy Creek.

Huntroood Townhouses Drains into lvy Creek.

Inglecress (Jones, Berta Estate) Drains into lvy Greek.

Ingleside Subdivislon Drains into tuy Greek.

hy Gommons Site Plan Drains into Little lvy Creek.

lvy Creek Phase lll Drains into lvy Creek.

lvy Creek Phase lV Drains into lvy Creek.

lvy Creek Phase V Drains into lvy Greek.

lry Creek R.P.N. Drains into ltry Creek.

lvy Farms (Lots S348Mingfield Road Extension) Drains into lvy Creek.

lvy Oaks Dnains into tributary of LitUe Ny Creek-

lvy Ridge
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Table 4-26
ANALYSIS OF CUIIULATIVE EFFECTS OF OTHER PROJECTS

Project
lmpact on South Fork Rivanna Reaervoir
Waterched

Jones, Nettie M. Drains into lvy Creek.

Jones/Spink Subdivision Drains into Jumping Branch.

Laurel Ridge (formerly Spring Hills) Drains into Mechums River.

Lewis Hills Drains into tributary of lvy Creek.

Lochridge On Reservoir shore. Drains directly into Reservoir.

Locust Hill North Drains into Little lvy Creek fiibutary.

Logan Mllage Drains into Jumping Branch.

Meriwether Hills Drains into Little lvy Creek.

Milkey Tract and lvy Farms Drains into hy Creek.

Drains into lrrty Greek.

Northwoods Drains into lvy Creek.

Oakencroft Winery Site Plan Drains into tributary of lvy Creek.

Olivet Presbyterian Church Drains into Mechums River.

Oswald Wapide Stand Site Plan Drains into Jumping Branci.

Precision Sports Surfaces Old lvy Road near RR tracks.

Drains into Jumping Branch.QuailHollow
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Rustling Oaks Subdivision Drains into lvy Creek.

Tenell Subdivision Drains into lvy Creek.

Tull, H.G. Site Plan Drains into Litfle hty Creek.

Tumer Mountain Drains into lvy Creek and LitUe hy Greek tibutaries
and Mechums River.

Westwood Drains into tributary of Little hy Creek.

Wingate (aka Hunt Country Estates) Drains into Mechums River.

Wood, James SuMivision (Lot I Pheasant Lane) Drains into lvy Creek.

Wyngate Drains into Jumping Branch near lly Greek.

Additional projects have been
subwaterched area, but detailed
available.

approved for the lvy
iniormation is not yet

Schools and Gommunity Facilities

Agnor-Hurt ES construction Drains into South Fork Rirranna River soufteast of
dam. Induced traffic on Woodbum Road, wttich is
the Reservoir watershed boundary. Forced
relocation of Bypass alignment resulting in
incremental additional encrcachment into Reservoir
watershed at this location.

Crozet ES construction and addition Drains into Parrot Branch.

Merivtrether LenivisrES construction and addition Drains into Mechums River.
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Table 4-26
ANALYSIS OF CUMULATIVE EFFECTS OF OTHER PROIECTS

Project
lmpact on South Fork Rivanna Reseruoir
Watershed

Brownsville ES additions Drains into Slabtown Branch.

Mrginia L Munay ES addition Drains into Little lvy Creek.

Joseph T. Henley MS additions Drains into Slabtown Branch.

Albemade HS additions Drains into tributary of lvy Creek.

lvy Creek School on Albemarle School Complex Drains into tributary of lvy Creek

Fueling station for county vehicles on Albemarle
Complex

Sctrool Drains into tributary of lry Creek

Westem Albemarle HS addition Dlains into Stockton Creek.

Parks and Recreation

Southfrvest side of Rivanna River ftom South Fork
Rivanna Reservoir boat launcfi to a point 1,200' south

Greenway trail along Reservoir shore.

SouthArvest side of Reservoir between the Earlysville
Road bridge and lvy Creek Natural Area, and at the end
of Woodbum Road

Greenway trail along Reservoir shore.

Powell's Creek from Jarman's Gap Road/Orchard Acres
to Crozet Avenue

Greenway trail along river shore.

Lickinghole Creek from the Lickinghole sedimentation
basin to Brook Wood Subdivision

Greenway trail along river shore.
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Slabtonm Branch fiom Crozet Avenue west to the
Brownsville/Henley School Complex

Greenway trcil along river shore.

Panott Branch from Beaver Greek Reservoir west to
Grozet Elementary

Greenway trail along river shore.

Crozet Park Pool Drains into Lickinghole Creek.

Clozet Park Athletic Fields Drains into Lickinghole Creek.

Sources: Albemade County Priority List for Secondary Road lmprovements, Ff 20O'l-O2 through 2OO647; Virginia
Departrnent of Transportation; 2015 Charlottesville Area Transportation Stud$ County of Albemade
Gomprehensive Plan, 1 996-201 6; Albemarle County

The discussion of development impacts on the South Fork Rivanna River Rese,rvoir is not new.
A 2001 draft report entitled South Fork Rivanna Reseryoir - Reflecting on 35 Years, Anticipating
50 Years reveals that by 1973, the Rivanna Water and Sewer Authority had appointed an
advisory committee to study the Reservoir pollution problem, just seven years after the Reservoir
was placed into service. In the late 1970s and early 1980s, the County initiated a series of
projects to address Reservoir pollution. Major sewer improvements were made in Crozet,
including a $5.8 million sewer interceptor from town to the Moore's Creek Wastewater
Treatment Plant. The 1980 ameNldments to the 1977 Comprehensive Plan removed all land from
the Urban Area that also was located in the watershedo and a comprehensive rezoning in that
same year scaled back the size of Crozet and Ivy, with the Crozet Growth Area planned to drain
into Lickingbole Creek Sedimentatiotr Basin. The report atso highlights future challenges that
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are independent of any action taken on the Route 29 B1ryass project. The watershed is faced with
agrng septic systems almost everywhere except Crozet, and waterfront development pressure is
likely to continue. Recreational boating, rowing, and fishing on the Reservoir also are
problemafic.

T\e 1979 South Rivanna Reservoir Watershed Managemmt Plan is further evidence that
watershed pollution has been a problem for decades. Although only 33% of county land was
located in the watershed in the late 1970s, more tlan 40% of residential co$truction in the
county occurred in the watershed during the two-year period preceding the plan. This happened
despite a building moratorium in the lower portion of the watershed during the first year, and a
RunoffControl Ordinance that was established the second year. Even with these two constraints,
developme,nt on a per acre basis increased about 50% faster than in the rest of the county.
Exacerbating this impact was the fact that nearly all of the watershed construction for which
building pennits were issued would be served by septic systems. Assuming that development
continued at this rate for the next 20 years, developed land in the watershed would have
increased by 67% and watershed population by 100% by 1995.

The Mechums River and Ivy Creek subbasins and the immediate Reservoir area accounted for
only 56% of land within the watershed, yet those areas contain 87Yo of the watershed population,
87o/o of impervious surface area, and 86% ofpublic roadways.

The South Fork Rivanna River Reservoir watershed, tlen, has a long history of cumulative
development impacts. While the Route 29 Blpass will undoubtedly contribute to these impacts,
the incremental contribution of the project would be relatively small. Numerous roadwayso as

well as residential, commercial, and instifutional developments, have been constructed in the
watershed during the past century. The Route 29 Blpass will add interchanges only in
designated Development Areas at the termini of the roadway, outside the boundaries of the
watershed. The 33 acres of impervious surfaces resulting from the portion of the proposed
alignment within the watershed represent a small portion of total impervious surface within the
watershed. While this alignment would cross the South Fork Rivanna River, it would do so

downsteam of the Reservoir. Several river and Reservoir crossings already exist upsfeam of the
dam at Earlysville Road (Route 743), Reas Ford Road @oute 660), and Woodlands Road @oute
676). Route 250, Route 601, and I-64 cross Ivy Creek and the Mechums River, which is one of
the Reservoirs main tributaries. The most severe effects of increased sedimentation and erosion
tlpically occur during construction, but this will be prevented and mitigated with the enhanced
erosion and sedimentation controls discussed in Section 4.8.

Cumulalive Efreas on Arehaeological Resources. The project would destroy two
archaeological sites that are eligible for the National Register. However, those sites are
important chiefly for the infonnation they contain. That information will be recovered by careful
and complete recovery efforts to be conducted by professional archaeologists. So, although the
sites themselves would be lost the information recovered would expand the cumulative
knowledge base with respect to prehistoric Native American culture and activities in Albernarle
County and the greater Piedmont reglon. A number of other archaeological sites in the area
surrounding the northem interchange were noted in Chapter 3. Nearly all of these sites were
deternined not eligible for the National Register. Therefore, any development that might occllr,
even if it displaces those sites, would not result in the loss of significant archaeological
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resources. Any other federal actions that might occur in the vicinity would require independent
cultural resources investigations, evaluations, and effects determinations. Other than the airport
expansion, there are no other known federal or federally funded actions nearby.

4.I2 RELATIONSIilP BETWEEN SHORT-TERM USES OF MAN'S
EIYWROI\MENT A}[D THE MAINTENAI\CE AI\D
ENHANCEMENT OF' LONG.TERM PRODUCTTVITY

The local short-term uses of the environment principally include the constnrction impacts desqibed
above and the resources used in construction of the hig[way improvements, including materials,

energ)r, and labor. The short-term e,lrvironmental impacts and use of resources must be balancd
against the long-term benefits of the project, both locally and regionally. Route 29 is a major
transportation artery for Charlottesville and Albemarle County as well as for the state and the larger
regron, as discussed in Chapter 1. Improvenrents to the taffic-carrying capaclty of Route 29 are

based on local and state transportation plans, and are needed to assure the productivity of the local
area and the larger region. The local short-tenn impacts and use of resources for the project are

consiste,nt with the maintenance and enhancement of long-tenn productivity.

4.I3 IRREVERSIBLE A}[D IRRETRIEVABLE COMNIITMENTS OF
RESOT]RCES

Implementation of the project would involve a commitne,nt of natural, physical, human, and fiscal
resources. Iand used in the construction of a highway is considered an irreversible commitne,lrt
during the time period that the land is used for a highway facility. However, if a greater need arises

for use of the land or if the highway facility is ao longer needed the land can be converted to
another use. At present, there is no reason to believe such a conversion will ever be necessary or
desirable. Considerable arnounts of fossil fuels, labor, and highway construction materials such as

cement, agregate, and bituminous material would be expended. Additionally, large amounts of
labor and natural resources would be used in the fabrication and preparation of construction
materials. These materials are generally not retrievable. Ilowwer, they are not in short supply and

their use will not have an adverse eftct upon continued availability of these resources. Any
consttrction also will require a substantial one-time expenditure of both state and federal fimds,
which are not retrievable. The commifine,nt ofthese resources is based on tle concqrt that residents

in the immediate are4 state, and region will benefit by the improved quatity of the transportation
syatem. These be,nefits will consist of improved accessibility and safety, savings in time, and
geater availability of quality services, which are anticipated to outweigh the commimrent of these

resources.
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LIST OF PREPARERS

This Final Supplemental Environmental Impact Statement was prepared by the Virginia
Deparhnent of Transportation in close coordination with the Federal Highway Administation.
Personnel from these agencies who were instrumental in the preparation and review of this
document include:

. Virginia Department of Transportation

J. Mark Wittkofski, Environmental Specialist tr

J. Cooper Wamsley, Environmental Studies Program Manager

Richard C. Woody tr, Aquatic Ecology Program Manager

Jacqueline Hernigle Keeney, Cultural Resources Manager

. Federal Highway Administration, Virginia Division

Ed Sundra Senior Environmental Specialist

The consultant personnel listed below were iavolved in the preparation of the Final Supplemental
Environmental Impact Statement and related technical anallnes.

J. Stuart Tyler, P.E., AICP Project Manager; principal
author of portions of SEIS;
OA/QC

Lauren Fillmore Deputy Project Manager;
principal author of portions of
SEIS

Water quality study and model
review

Parsons Transportation Group Inc. of Virginia

M.S., Civil Engineering, 8.A.,
Environmental Science; 24 years
experience in highway planning,
environmental analysis, & NEPA
documentation

M.S., Environmental Science; 26 years
experience in water quality and pollution
control measures

Ph.D., Environmential Engineering;
3 years experience in highway runoff
control and water quality

Xiao Harry Zhang, Ph.D.
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Name Education and Experience Primary Responsibilities

Joseph Mauro, P.E. 8.S., Civil Engineering; 18 years
experience in water resources/reservoir
studies

lntake structure relocation and
reservoir draw-down analysis

James Salisbury M.S., Environmental Science; 11 years
experience in water quality and
environmental assessment

Drinking water treatment
technologies and regulations

Timothy Schmitt M.S., Marine Science; 11 years
experience in water quality and
stormwater BMPs

Mitigation measures for
highway runoff

Monica Hanington M.S., Marine Science; 3 years
experience in water quality

Water quality

Eryn Lussier 8.S., Environmental Science; 4 years
experience in BMP performance

Storm water BMP performance

Greg Prelewicz,P.E, 8.S., Civil Engineering;5 years
experience in stormwater runoff and E&S

Erosion and sediment controls

Lucia Salazar 8.S., Environmental Science; 2 years
experience in EIS preparation and water
resources analysis

Hazardous material
transportation, spills, and
emergency response

Mike Beardslee M.A., Geography; 6 years experience in

GIS
Geographic Information
Systems manager

Marianne Cardwell 8.S., Geography; 3 years experience in
Gts

Geographic lnformation
Systems analyst

Krishna Raichura B.S., Geo lnformation Science and
Computer Cartography; 1 year
experience in GIS

Geographic I nformation
Systems analyst

Michael Personett Master of Public Affairs; 22 years
experience in water resources
management

Technical review and direction
for water resources planning
issues

Gary Lewis, Ph.D. Ph.D., Civil Engineering; 34 years
experience in hydrology

Technical review and direction
for hydrology and hydraulic
aspects

David Anderson, J.D. J.D.; 16 years legalexperience in
environmental law

Review of Court's opinion
regarding SEIS and related
case law; related guidance

Melanie Montalvo, J.D. J.D.; 6 years experience in environmental
law

Review of Court's opinion
regarding SEIS and related
case law; related guidance

Namir Naijar, Ph.D. Ph.D., Environmental Engineering; 7
years experience in development and
implementation of environmental models

Technical review of water
quality and spill fate and
transport models used in
watershed studies
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Name Education and Experience Primary Responsibilities

Steven Bach. Ph.D. Ph.D., Botany; 25 years experience in
conducting or directing more than 200
NEPA documents

Technical review of document
for consistency and
compliance with NEPA
requirements

Mary Pickens 8.A., English;26 years experience in
technical editing

Editing

Elizabeth Federico M.R.P., Planning; two years experience
in environmental planning

Author of several appendices,
secondary and cumulative
effects analyses,
supplementary research and
documentation of herbicide/
pesticide issues

Joshua Wade 8.S., Civil Engineering;8 years
experience in transportation engineering
and computer/CAD applications

CAD/GIS manager,
alternatives review

Bruce Barnett, P.E. 8.S., Civil Engineering : 12 years
experience in transportation engineering

Calculations from CAD project
plans, CAD graphics from
project plans

Kevin T. Hammond M.U.E.P. Urban & Environmental
Planning (Candidate); 5 years experience
in land use planning/transportation
planning and NEPA documentation

Supplementary research and
documentation of hazmat spill,
runoff contaminants, and
groundwater issues

Kay Simpson, Ph.D. Project Manager for
archaeological investigations

John J. Mullin Field Director for
archaeological investigations
and documentation; prepared
Arch aeolog ica I lden tifi ca tion
Surueyreport

Project Archaeologist for
archaeological investigations

The Louis Berger Group, Inc.

Ph.D., Anthropology; 25 years
experience in archaeological research
and documentation

M.A., Anthropology; 6 years experience
in archaeological field work and
documentation

M.A., Anthropology; 25 years experience
in archaeologicalfield work and
documentation
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DISTRIBUTION OF THE SEIS

This Final Supplemental Environmental Impact Statement has been distributed to the following
agencies, organizations, and individuals. Copies also have been made available forpublic review
at local libraries, County and City offices, and VDOT's Charlottesville Residency and Culpeper
District Offices.

Mr. DonL. Klima, Director
Office ofPlanning and Review
Advisory Council on Historic Preservation
The Old Post Office Building
1100 Pennsylvania Avenue, N.W., Suite 809
lryashington, D.C. 20004

U.S. Deparhent of Agriculture
Natural Resources Comservation Service
Culpeper Building Suite 209
1606 Santa Rosa Road
Richmon4 Virginia 23229

Cornmander (OAN)
Fifth Coast Guard District
431 Crawford Street
Portsmouth, Virginia 237 M

Ms. Margaret McCalla
Deparhent of CommerceA{OAA
Office of Policy and Strategic Planning
14th and Constitution Ave,nues, Room 6117
Washingtoq D.C. 20230-0001

Colonel David Hansen, District Engineer
U.S. Army Corps of Engineers
Norfolk Disticl 803 Front Street
Norfolk, Virginia 235 10-1 096

Mr. MichaelDavis
U.S. Army Corps of Engineers
CECW-OR-R
20 Massachusetts'ASenue
Washingtoq D.C. 20314

Director
Office of Environmental Coryliance
U.S. Deparhent of Energy, Room 4G-085
1000 Independence Avenue, S.W.
Washington, D.C. 20585

Mr. RoyDenmark
U.S. Environmental Protection Agency
Region III, 3ES43
NEPACoryliance Section
841 Cheshut Building
Philadelphi4 Pennsylvania l9l07

Mr. Peter Stokely
U.S. Environmental Protection Agency
Regionm,3ES42
Wetlands and Marine Policy section
841 Chestrut Building
Philadelphia, Pennsylvania I 9 107

Mr. WilliamHester
U.S. Fish and Wildlife Service
Virginia Field Office
6669 Short Lane
Gloucester, VA 23061

Regional Director
U.S. Fish and Wildlife Service
300 Westgate Center Drive
HadleS Massachusetts 0 I 035
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Mr. Rod Schwarm
National Marine Fisheries Service
Environmental Assessment Division
904 South Morris Street
Oxfor4 Maryland 21654

Mr. Royce Seward
Virginia Department of Agriculnne and Consumer
Services
Office of PolicyAnalysis and Development
Washington Building, 2nd Floor Capitol Square
I 100 Bank Steet
Richmond Virginia 23219

Mr. John Davy
Virginia Department of Conservation and Recreation
Division of Poliry, Planning, and Recreation Resources
203 Governor Steet, Suite 326
Richmond, Virginia 23219

Environmental Review Coordinator
Virginia Deparbnent of Conservation and Recreation
Division of Natural Heritage
1500 East Main Street Suite 312
Richmond, Yngjna23219

Ms. DonaHuang
Vireinia DEQ - AirDivision
Ninth Stneet Office Buildin& 8th Floor
629 East Main Sffeet
Richmond, Virginia 23219

Ms. Ellie Irons
Virginia DEQ - Office of Intergovenrmental Atrairs
629 East Main Sheet
Richmon4 Y tr ginta 23240-0009

Ms. Karen Sismour
Virginia DEQ - Waste Division
Office of Policy, Planning and Public Affairs
Monroe Building, 1lth Floor
101 North l4th Street
Richmond, Virginia 23219

Mr. Joe Hassell
Virginia DEQ - Water Division
629EastMain Sheet
Richmon4 Virginia 232404009

Mr. RaymondFenrald
Virginia Deparbnent of Game and Inland Fisheries
4010 WestBroad Street Box 11104
Richmond Virginia 23230

Alan D. Weber, P.E., Field Services Engineer
Division of Water Supply Engineering
Virginia Deparbnent of Health
1500 East Main Street, Room 109
Richmond, VA232I9

Ih. E. Anne Peterson
State Health Commissioner
Virginia Departuent of Health
1500 East Main Street
Richmond, V rrginra 23219

Ms. Kathleen Kilpatrick
Virginia Deparhent of Historic Resources
2801 Kensinglon Avenue
Ricbmond Yirgjna2322l

Mr. JayWoodward
Virginia Marine Resources Cornmission
Habitat Management Section
2600 WashingtonAvenue, Box 756
Neuport News, Virginia 23607

IvIr. Mal Kerley, Chief Engineer
Virginia Deparhent of Transportation
1401 East Broad Street
Richmon4 Virgilnra232l9

Mr. Earl T. Robb
Environmental Division Administator
Virginia Deparbnent of Transportation
1401 East Broad Street
Richmon4 VA232l9

Mr. MohammedMirshahi
Incation and Design Division Administrator
Virginia D€,parhent of Transportation
1401 East Broad Street
Richmond, V trginra 23219

Ms. Patsy G. Napier
Special Shrdies, Location and Design Division
Virginia Deparhent of Transportation
1401 EastBroad Street
Richmond, Virginia 23219

Ivfr. D. W. Nester
Construction Division
Virginia Deparbnent of Transportation
1401 East Broad Street
Richmon4 VA232l9
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Mr. Charles Rasnick
Prograrnming Division Administator
Virginia Departnent of Transportation
1401 East Broad Street
Richmond, Virginia 23219

Mr. DonAskew
Culpeper Disfict Administrator
Virginia Deparhent of Transportation
1601OrangeRoad
Culpeper, Y r gjnra 227 0 |

Mr. Scott Bywaters
Culpeper Distict Environmental Manager
Virginia Deparhent of Transportration
1601 Orange Road
Culpeper, V b ginia 227 0 |

Mr. James L. Bryan
Charlottesville Reside'nt Engineer
Virginia Depmhent of Transportation
T0l VDOTWay
Charlottesville, V ft girna 229 | |

Michael Carmody
Cultural Resources
Environmental Section
Virginia Deparhent of Transportation
87 Deacon Road
Fredericlrsburg V A 22405

Mr. HarisonBrightRue
Executive Director
Thomas Jefferson Planning Distict Commission
300 East Main Street
Charlottesville, Virginia 22902-1505

Ms. SallyThomas
Chair, Board of Supervisors
Albemarle Couty
401 Mclntire Road
Charlottesville, V n gin'iz 229 02

Mr. RobertW. Tucker, Jr.
Albemarle County Executive
401 Mclntire Road
Charlottesvill e, Y kginra 22902

Mr. Thomas Foley, Assistant CountyExecutive
401 Mclntire Road
Charlottesville, V rrgirn 22902

Mr. Walme Cilir$erg, Director
Albemarle County Deparhent of Planning &
Community Development
401 Mclntire Road
Charlottesvill e, Y fu ginia 229 02

Mr. Bill Mawyer, Director
Albemarle County Departuent of Engineering &
Public Worls
401 Mclntire Road
Charlottesvil e, Y n ginia 22902

Mr. Jack Kelsey, Chief of Engineering
Albemarle County
401 Mclntire Road
Charlottewill e, Y rginta 22902

The Honorable Blake Caravati
Mayor, City of Charlottesville
I108 Little High Stneet

Charlottesvill e, Y ngjnn 22902

Director of Planning
City of Charlottesville
P.O. Box 9l l
Charlotlesville, V irgdnia 22902

Mr. Lawre,nce C. TropeaJr., P.E.
Executive Director
Rivanna Water and Sewer Authority
P.O. Box 18

Charlotlesville, V irginiz 22902

Mr. PeterW Iow
Vice President & Provost
University of Virginia
The Rotunda
Charlot0Esville, Virginira 22903

Director
Dsparfnent of Physical Plant
University of Virginia
575 Alderman Road
Charlotoesville, V b ginra 22903

Piedmont Environmental Council
1111 Rose Hill Drive
Charlottesville, V k$inia 22903
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Ms. Deborah Murray
SeniorAttomey
Southern Environmental Law Center
201 West Main Steet, Suite 14

Charlottesvill e, Y A 22902-5065

Mr. George R Larie, President
Charlottesville-Albemarle Transportation Coalition,
Inc.
107 Tally Ho Drive
Charlottesville, Y A 229 0 1

Mr. De Forest Mellon, Vice President
Citizens for Albemarle
3375 Ridge Road
Charlotlesvill e, Y ngjna 2290I

Ms. Jennifer Gaden
Ivy Creek Foundation
3400 RodmanDrive
Charlotlesvill e, Y ir gjna 229 0 1

Jefferson Madison Regional Library
201 East Market Steet
Charlottesvill e, Y trgjma 22901

Gordon Avenue Library
1500 Gordon Avenue
Charlottesville, Y ir:girlia 22903

Crozet Library
P.O. Box430
Route 240
Crozet"Yngjna22932

Northside Library
300 Albemarle Square
Charlottesville, Virginia 22901-1466

WilliamJ. Abbott
3606 MllingtonRoad
Free Union, VA22940

Thomas Teryle Allan
3114 Barracks Road
Charlotlesville, Y A 22901

M. J. Auld
500 Crestwood Drive Apt 1408
Charlottewille, Y A 22903

Peggy Beattie
225 lpswich Place
Charlottesvill e, Y A 2290 |

Rebecca Bird
1133 Buck Mountain Ford Lane
Earlysville, V422936

Elizabeth Bonvillian
2600BaracksRoad #353
Charlotiesville, Y A 22901

DavidBoyd
605 Greenfield Mountain Farm
Afton, VA2292O

GaryBrand
4294 Seven Hills Lane
Charlottesvill e, Y A 2290 |

PaulR Brockman
680 Broad Axe Road
Charlottasvill e, Y A 22903

Diane Brownlee
555 Arowhea<l Court
Earlywille, VA22936

RobertD. & KathrynBnrst
l30IrryRidge Road
Charlottesville, V A 22901

MandyBurbage
74 CanterburyRoad
Charlotlesvill e, Y A 229 03

C. D. Buttrick
P.O. Box20
Charlottesvill e, Y A 22902

John D. Casey
1326 RugbyRoad
Charlottewille, V A 22903

Leo J. Casey
1386 Allister Greene
Charlottesville, VA 2290 I

John Cason
1314 Kenwood Lane
Charlottesvill e, Y A 22901
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Kelly Ceppa
709 St. Clair Avenue
Charlottewill e, Y A 22902

Dr. MartinD. Chapman
l7l7 KngMountainRoad
Charlotiesvill e, Y A 229 0 |

Scott Clark
2503 WesterlyAvenue
Charlot&esvill e, Y A 229 03

Liz Courain
2343 HighlandAvenue
Charlottesville, Y A 229 03

Elizabeth E. Daniel
1415 MinorRidge Court
Charlottesville, Y A 22901

Alex Dotson
2025 WoodburnRoad
Charlottesville, Y A 2290 I

Jay & Cheri Early
2416 Holkham Drive
Cbarlottesville, Y A 229OI

R MichaelErwin
4966 Bamfield Drive
Keswick, VA22947

Brent Finlen
811 A Bolling Avenue
Charlottesvill e, Y A 2290 |

Richard S. Fowler
100 Roslp Forest Iane
Charlottesvill e, Y A 2290 1

Sarah French
1506 Grove Road
Charlottesvill e, Y A 22901

Catharine Giltiam
902 RosserLane
Charlotoewille, V A 22903

Paul Grady
P.O. Box 109
Iyy,VA22945

Robert and Charlotre Huryhris
109 Falcon Drive
Charlottesville, Y A 2290 |

WendyHyatt
317 15th StreetNW
Charlottesville, Y A 22903

T. D. & Margaret Kem
1702 BumleyAvenue
Charlotoesville, Y A 22903

Donald J. Kirwan
2513 WoodhurstRoad
Charlottesville, Y A 2290 |

Art Kiser
1872 Edgewood Lane
Charlottesville, V A 229 03

Frances Lee-Vandell
2622Free Union Road
Charlottesvill e, Y A 22901

S. JackLowe
P.O. Box 7403
Charlottesvill e, Y A 22901

AnnMallek
P.O. Box 207
Earlysville, V422936

John F. Marshall
3570 Brinnington Road
Charlottesville, V A 22941

Ramsay& Joan Martin
P.O. Box285
lvy,YA22945

Nan Massie
312 Squirrel Path
CharlotlEsvill e, Y A 22901

Michele Mattioli
1404 East Market Street
Charlottewille, Y A 22902

RogerMcAllister
200lvyRidgeRoad
Charlottesville, Y A 229A1
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Jerry McCormick-Ray
2686 Cedar Knoll Lane
Charlotlesville, Y A 22901

NazenMerjian
170 Rugby Road
Charlottesville, Y A 229 03

Victoria S. Metcalf
1106 River Court
Charlottesville, Y A 2290 |

Lucile S. Miller
1318 Oxford Place
Charlottesvill e, Y A 22903

MiltonB. Moore
106 FalconDrive
Charlot0esvill e, V A 2290t

Darren Pace
627 llinton Avenue
Charlottesvill e, Y A 22902

Liz Palner
2958 MechumBanls Drive
Charlottesvill e, Y A 22901

Elizabeth Poist
341 Woodlands Road
Charlottesville, Y A 22901

Inis Rochester
103 Shawnee Court
Charlotlesville, Y A 229 0l

MaryJoyScala
2320 HigblandAvenue
Charlofi esville, Y A 229 03

JoNeal Scully
106 Falcon Drive
Charlot&esvill e, Y A 22901

Katherine E. Slaughter
1501 Short l8th Street
Charlottesville, Y A 22902

WilliamL. Spicuzza
575 Bloomfield Road
Charlotlesville, Y A 22903

Robert E. Tofferi
1425 Birchcrest Lane
Charlottesvill e, Y A 229 1 1

EllyTucker
lll RepardDrive
Charlottesvill e, Y A 229 01

Jeannet0e M. Urban
1986 Lonicera Way
Charlottesvill e, Y A 229 | 1

Carlton & Kristen Vanderwarker
P.O. Box 670
Keswick, VA22947

Jodie Webber
P.O. Box564
Earlysville, VA 22936
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COORDINATION AND COMMENTS

7.I INTRODUCTION
FHWA and VDOT have continued to seek substantial agency and public input throughout the
project development process. These efforts have included interagency coordination, public
infonnation meetings and hearings, close coordination with a Design Advisory Committee, and
meetings with individual landowners and community groups. Over the course of 15 years, this
public infonnation process has included l0 citizen information meetings and public hearings and

more than 50 meetings with specific committees or groups. This chapter describes the

coordination undertaken for the SEIS and summarizes previous coordiaation efforts.

7.2 AGENCY COORDINATION

7.2.1 Initial Agency Coordination

Upon initiating tle SEIS, a Notice of Intent to prepare a Supplemental EIS was published in the
Federal Register on September 28,2001 (see Appendix F). As noted in the Notice of Intent and
in accordance with 40 CFR 1502.9(c)@), formal scoping was not reinitiated for the project.
However, letters were sent to the following agencies likely to have information or input relevant
to the issues of concern:

. U.S. Environmental Protection Agency

. Virginia Departrnent of Environmental Quality

. Thomas Jefferson Planning District Commission

. Albemarle County

. Rivanna Water and Sewer Authority

Responses or information were received from the Virginia Deparhent of Environmental au*ity,
the Thomas Jefferson Planning District Commission, Albemarle County, and the Rivanna Water
and Sewer Authority. Copies of the actual correspondence are provided in Appendix K. No
comments or questions were received as a result of the Notice of Intent. The issues, concems,
and information listed below were received in responses submitted by the above agencies and

organizatious: Discussion of these items has been incorporated into this SEIS.

7-l
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Issaes And Concerns:

. Adequacy of public input and involvement in the studies.

. Traffiic data and assumptions, particularly regarding truck volumes.

' Effects of single-stonn events, rafher than average storms, for evaluating threats to the
Reservoir.

. Wetlands impacts.

' Special Virginia Water Quality Standards for public water supply and nutrient-enriched
waters.

. Mitigation measures to be included in the project.

' Risks/potential threats that the proposed Blpass poses to the Reservoir and ability to sustain
public water supply.

' Historical efforts by tle Couaty to preserve and protect the watershed and water quality in the
Reservoir.

' Validity/correctness of assumptions and conclusions in the Black & Veatch report,
particularly with respect to the RUSLE equation and slope steepness factors.

' Alternative locations for the bypass farther from the Reservoir or completely out of the
watershed.

Information Received:

' History of Albemarle County's efforts to reduce development in the watershed and preserve
water quahty of the South Fork Rivanna River Reservoir.

. South Rivanna Watershed Management Plan, Volume 1, Executive Summary.
r County regulations pertaining to development coatrols and standards for properties in the

watershed.
r Albemarle County Comprehensive Plan and Land Use Plan.
t 7-ontngrnaps.
. Public facilities location maps.
r Albemarle County Development Activity Report.
. Hazardous materials response plans and procedures.
r Water quality sampling data for the Reservoir and tributary stneams.

' Black & Veatch's rqlort e,ntitled Analysis of Water Quality and Quntity Impacts of
Proposed Route 29 BSpass.

' Various reports on existing water quality, water quality managemen! and altemative water
supply sources.

7.2.2 Additional Agency Coordination

l,etters were sent to all agencies that had received copies of the Final EIS and to other parties
known to have an interest in the project. No responses to these letters were received. Additional
coordination included follow-up corresponde,nce with the Albemarle County Deparbnent of
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Planning, the Chairman of the Albemarle County Board of Supervisors, the Metropolitan
Planning Organization, and the Virginia Department of Conservation and Recreation.

73 INTEREST GROI]PS

Correspondence also has been exchanged with interest groups in the project area, primarily the
Soutlem Environmental Law Center (see copies of correspondence in Appendix K). Issues
identified from that correspondence included the following:

. Consider options to locate the new road elsewhere than adjacent to the Reservoir.

r Concems about the Black & Veatch study and its assumptions.

Pollutant load modeling and magnitude of estimated pollutant loads.

Pollutants that pose the greatest risk to drinking water (i.e., TP, turbidity, PAH, TOC,
chloride, soluble metalso MTBE, and pesticides) due to difficulty in teating them with
conventional stonnwater treahent methods.

Pollutant fate and dispersal.

Pollutant sources, pathways, and risks.

Pollutant treaffirent and removal rates.

Stormwater systems vs. spill containment systems.

Impervious cover increases due to induced growth.

Effects and control of highway spills ofhazardous materials.

Adequacy of public involvement.

Existing and projected traffic volumes.

Risk to archaeological resources.

Distance between project and the water treatment plant intake.

Potential for effects of highway-induced gpowth on watershed development patterns, using
changes in impervious surfaces as an indicator.

Potential risks to human health and safety.

Turbidity lwels in the Reservoir.
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7.4 PUBLIC NWOLYEMENT
A public hearing was held on March 14,2U2to present the findings of the Draft SEIS and to
receive public comments. The Draft SEIS was widely disfributed and was available for review
and comment prior to, duringo and following the public hearing. Appendix L contains a

description of the public hearing, along with the comments received and responses to them.

Throughout the,dEvelopment of the project, FHWA and VDOT have a"ffirmatively sought public
input through'multiple public informational meetings and formal public hearings. Citize,ns and
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interest groups have indicated, among other comments, their conceflrs about effects on the South
Fork Rivanna River Reservoir. Most comments reflected a general concern about tle watershed
and the Reservoir. The more specific cornments referred to potential effects on water quality and
drinking water supply caused by sedimentation during construction of the road and stomrwater
run'offthat might be contaminated with salt, gasoline, and oil after the road is built. Many also
were concerned with the possibility of traffic accidents involving vehicles carrying hazardous
materials resulting in pollution of the watershed. Several individuals recommended
consideration of a route either farther west of tle proposed alignment or east of Charlottesville in
order to minimize impacts to the watershed and tle Reservoir. The specific comments are
provided in Appendix K. The list below sumrnarizes the public outreach efforts during project
development.

December 14,15,1987 Public Inforrration Meetings for Route 29 Corridor Study.
Purpose was to familiarize residents with study process and obtain
comments on initial nmge of alte,l:ratives. Approximately 300

1987-1992

people attended.

Te'n meetings held with the full Joint Transportation Committee

@oute 29 Task Force), a committee consisting of elected officials
and staff from Albemarle County, the City of Charlottesville, and
the University of Virginia. Represe,ntatives of other local groups
such as the Piedmont Environmental Coucil also attended. The
meetings were used to keep local officials abreast of the study
process and progress and to receive their opinions and concerns
about the project. The Committee members were directly involved
in the development and sc:reening of altematives and suggested
factors to be examined in evaluating the altematives.

Twe,nty-two meetings held with various interest groups to
exchange ideas and information about the project.

Citizen Information Meetings for Route 29 Corridor Study.
Purpose was to present 27 concepfilnl alternatives that were
evaluated and the 6 alternatives that were recommended to be
carried fonvard for further study. A total of approximately 823
people attended.

Citizen Information Meetings for Route 29 Corridor Study.
Purpose was to present preliminary drawings (scale l" : 200') of
alternatives to be studied in the Draft EIS and to present available
traffic data.

Location Public Hearings for Route 29 Corridor Study. Purpose
was to present the findings of the studies on the alternatives
considered and their comparative e,nvironmental impacts and to
receive comments. The Draft EIS was available for public review
along with various technical reports and other supporting data. A
total of approximately 645 people attended.

June 8,9, 1989

January25,1988-
June 5,1989

June 15, 16, 1988
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Jtme 26,27,28,1990
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October 26,1994

February 13,1995

March ll,1996

July 30, 1996

February 25,1997

1995-1998

March 14,2002

Public Information Meeting for three grade-separated interchanges
that had been proposed for existing Route 29 at Hydraulic Road,
Greenbrier Drive, and Rio Road.

Location Fublic Hearing for shifts to southem and northem termini
of Bypass. Approximately 600 people attended.

Citizen Information Meeting for Bypass design. Purpose was to
present four design alternatives for the Bypass. Approximately 524
people attended.

Cilrzen Information Meeting for Bypass design. Purpose was to
present the preferred Bypass design alternative to be carried
forward into next stages of design phase. Approximately 497
people attended.

Design Public Hearing for Bypass. Approximately 1,636 attended.

Twenty-four meetings held with Design Advisory Committee, a
goup of citizens and local officials that provided review and

suggestions regarding compatibility of designs with local
community desires and design goals. The Committee was
appointed by the MPO. The meetings were open to the public and
interested citizens and community rqnesentatives frequently
attended.

Public Hearing for Supplemental EIS. Approximately 682 people
attended. See Appendix L for comments and responses.
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cyanide 4-14, A-7
deicers 4-8, 4-14, 4-19, 4-20, 4-29, A-3, A:7, A-12
drinking water zupply S-9-S-10, 3-12,3-13,

3-14-3-24, 44-5, 446-53, 7 -2, A-3, A-4, A-5,
A-6, A-7, A-8, C-2-{-3, C-91-12,
terrorist threats 4-5H-5 1

endangered species S-2, S-7, l-15, l-16,2-11,2-12,
2-l 4, 2-19, 2-22, 3 -6, +21, H-2, H-3, I-9-I- I 0, J-4

Environmental Assessment (EA) S- 1, | -2, | -L4, 1 -16,
Appendix Ho I-1, I-3

euhophication 3-13, 449
federal standards and regulations S-8-S-9, S-1 1,

2-22-2-23, +3, 4-5, 4- 12, 4-l 3, 4 -27, 4-3 l, 4-32,
4-3H42, A-3-A-8, C-11'2, C-3, C-8{-1 1,

c-r31-r4
Final Environmental Impact Stat€ment (FEIS) S-2,

s-4, 1 -2, l -12, l -t 4-l -16, | -17, 2-1, 2-l I-2-22,
3-1,4-9,4-24, D-l-D-2, D-10, Appendix G, H-3n

l-l,r-2, I-4, I-5, r-6,r-7, I-8n I-9, I-1 1, I-12, J-1,
J4,

Finding ofNo Signfficant Impact (FONSI) 1-16, H-5,
l-l,l-2,1-3

floodplain 5-6, 2-2,2-23,34, 3-7 , 4-8, 4-9, +L74-18
groundwater resourlces 56, S-7n 34, 3-1 8, 3-20, 4-3,

4-t3, 4-14, +lH-21, A-1, A-7, A-8, A-1 1, H4
hazardous materials S-8, 1-2, 2-2, 2-9, 3-7, 3-20, 4-2,

4-3, 4-20, 4-29444, 4-50, +5L, 4-524-53, 4-55,
4-614-63, 7 -2, A-8-\-10, B-14-B- 1 7,
c-l3{-16, H4,14
nuclearmaterial 4-314-34
spill managernent 441444, +50+,-51, 4-55,

4-61442, 7 -2, B-14-B-17, D-2, D-8, D-l0,
D-l7, D-18

herbicideVpesticideVferolizers 3-L7, 3-20, 4-19, 4-26-
4-28, 4-55, A-7, A-8, A-1 I

iryervious surfaces S-5, 2-2, 3 4, 3 -6, 4-6, 4-8, 4-19,
446, 4-83, 7 -3, A-l-A-2, A-5

indirect effects S-1 0-S-1 l, 4-1, 4-2, 4{,844 2, 7 -3,
I-1 I
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Ivy Creek S-2, S-3, 5-6, S-7, S-9, S-10, S-1I,2-2,
2-I t, 2-I2, 2-13, 2-l 4, 3- 1, 3-3, 3 -5, 3 -6, 3-7, 3-9,
3- 1 0, 4-8, 4-9, 4-l 6, 4-17, 4-18, 4-19, 4-20, 4-23,
440, 446, 447 , 449, 4-52, 4-55, 4-57, 4-64,
4-7 5, 4-7 6, 4-7 7, 4-7 94-8 1, 4-83, E-9, I-9, I-g-
I-10, J-5

Ivy Creek Natural Area 3-7, 444446
James spinymussel S-2, S-3, S-7, l-16,2-11,2-12,

2-L3, 2-l 4, 3 -7, 4-21 4-24, H-2, I-9-I- I 0, J 4, J -5
legal action S-1, l-1-1-3
Mechums River S{, S-1 1,3-1,3-3, ,3-5n 3-6,3-7,

3-8, 3- I 0, 3 -23, 3-24, 4-L7, 4-18, 4-t9, 447, 449,
4-76,4-81,4-83, I-8

methyl tertiary-butyl ether (MtBE) 4-134-14, 7 -3
mitigation measrnes 1 -2, 2-2, 2-9, 4-2, 4-24, 444,

4-5H-64,4-65,7-2, Appendix D, H4o J-5-J-6
Moormans River 3-6, 3-L,3-2,3-5, 3-8, 3-18,3-23,

4-17,447,449
National Environnental Policy Act (NEPA) l-t,2-22,

t-2
National Register of Historic Places (NRHP) 2-9,

2-15, 3-27, 3-28, 4-644-65, 4-72, H-2, r4-l-5,
J-l, S-10

No-Build Altemative S-5, I - 1 5, 2-ll, 2-19, 2-20, 4-39,
44O,H-2,J4

noise impacts S-3, I -l 5, l -16, 2-Il, 2-12, 2-14, H-3,
r-6,1-12, J-2-l-3, J-5

Notice of Intent to Prepare SEIS 7-1, F-2
Nufrients 3-13
parks and recreation S-3, 54, S-5, l-15, l-17,2-15,

2-18, 444, 4-7 84-82, H-3, I-3, I-5, r-12,
Appendix J

polycyclic aromatic hydrocarbons (PAHs) 4-12,
4-144-16

public involvement S-12, l -2, 1 -1 5, l -1 6, 2-23, 4-1,
4-2,4-69,7-3,7-5, H-5, I-1, l-2,r-3,I-1 1, J-6,
K-27-K-59,r-15-rA5,

purpose and need S-1, I -12-1-14, 2-19-2-22
Reevaluation 5-1,1-2, l-14, L-16,4-8, Appendix I
Reservoir crossings S- I 1, 2-2, 2-ll, 2-12, 2-13, 3-9,

3-10, 4-8, 4-9, 4-83, 16, J-5
residentiaUconrmercial dwelopment/growth

t-I2, l-13, 2-1, 2-12, 2-13, 2-18, 2-20, 2-22, 2-23,
3 4, 3 4, 3-8, 3-9, 4-1, 4-2, 4-l 6, 4-lg, 4-67 4-7 2,
7-3,14

Rivanna Water and Sewer Authority (RWSA) S-10,
1-3, 3-8, 3-10, 3-13, 3-14, 3-17,3-19, 3-19, 3-20,
3 -21, 3 -22, 3 -23, 4-3, 44, 4-34, 444, 4-52, 4-7 3,
D-2,1-3,1-6,r-7,

Route 29 Corridor Sfirdy 1-1, l-2,l-12,l-14,2-9,
2-12,2-18,2-19,3-r,3-12, 4-3, 4-9, 4-9, 447,
74,1-l,I-9, I-1 1, J-6, S4, S-5, S-g

Section 1 06 S-3, l -15, 2-ll, 2-14, 2-22, 4-5, 4-65, 14,
I-5,

Section 4(f) l -1, | -2, | -l 4, | -l 5,1 -17, 2-1, 2-I 1, 2-12,
2-13, 2-l 4, 2-l 5, 2-l 6, 2-19, 2-22, 3 -28, 4-3, 4-65,
H-2,H-3,r-3,r-5,r-12, S-1, S-2, S-3, 54, S-10
Section 4(f) Evaluation S-1, 1r, l-14,l-15,l-I7,

2-12,H-3,I-5, I-11, Appendix J
termini revisions S- 1, S-2, | -2, l -16, 2-1, 2-23, 4-8,

Appendix H, [-1,I-3, 14, I-5, I-6, I-7,I-8,1-12,
Virginia standards and regulations S-8-S-9, 2-9,2-12,

2-13, 2-22, 4-13, 4-31, 442, 7 -2, A-3-A-8, C-2-
c-8, c-l 1, C-12, C-lrc,-ts,

visual iryacts S-3, 2-1 1, 2-14, l-5, J-3
wat€r freatuent and distribution S-9-S-10, 2-2, 2-9,

3-14-3-1 8, +2, 4-3, 4-514-53, 7 -3, B-17 -B-28,
H-2

water quality 5-6-5- 1 0, l -2, l -3, l -12, 2-2, 2-9, 3 -7 -
3-21, 3-24, 4-1, 4-2, 4-3, 44, 4-84-21 , 446-
4-@, 449, 4-7 3, 4-7 84-83, 7 -2, 7-3, Appe'trdix d
E-1-E-2, H4, I-6-I-8,
erosion, sedimentation, and runoff controls S-7,

s-8, 1-3, l-12, 2-9, 3-8, 3-22, 4-2, 4-18, 4-21,
442, 4-54, 4-55, 4-56, B-1-B- I 3, C4.{.l,
C-16, D-l, D-2, D-9-D-15, H-4,I-3,1-7,14,

eutrophication 3-8, 3-1 3, 449, +52, 4-69, 4-7 3,
A-6,I-8, S-9-S-10

water quality models 44, 4-ll, 4-30, 446,
AppendixE

watershed manageanent 3-6, 3-8-3-9, 3-13
WestNileVirus 4-28
wetlands S-7, S-1 1, 2-1, 2-2, 34, 4-9, +244-26, H.4,

I-12, I-8, S-5,
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FUNDAMENTALS OF WATER QUALTTY SCTENCE

A.1 WATER CYCLE

In nature, water exists and is stored in several states (solid, liquid, and vapor) and may be

transformed easily from one state to another. These transformation processes are linked in a

dyramic loop called the hydrologic cycle, or water cycle. A schematic of the water cycle is
shown in Figure A-1. Winds and air currents fiansport water vapor through the atrrosphere.
Whe,n an air mass cools sufficiently, water vapor within it condenses into clouds, and a portion
falls to the grormd as precipitation in the form of snow, rain, sleef or hail. Precipitation may fall
directly into existing surface waters, such as oceans or rivers; it may be intercepted and taken up

by plants; it may be stored in small depressions or lakes; it can infilfrate the soil; or it can flow
over the surface to a nearby stream channel. The water may evaporate directly back into the
atnosphere; it may be transpired back into the afinosphere througb plants; or the force of gravity
may putl it down through the pores of the soil to be stored for years as slowly moving
groundwater. Some groundwater retums to the surface to supply water to springs, lakes, and

rivers.

The patb that water follows after falling to the ground as precipitation depends on local

characteristics such as land use, soil properties, and vegetative cover. Changes in these factors

may alter hydrology in the watershed and have effects on local water quality. For exampleo

urbanization can rqllace vegetative cover with impenrious surfaces. The conversion of pervious

land cover to impervious surface increases the volume of stormwater nrnoff, increases peak

discharges, and decreases infilfation rates, with subsequent reductions in grormdwater recharge.

Removal of vegetation may lead to decreased evapotranspiration and interception of
precipitation, ild higher rates of erosion and incteased sedimentation. Some effects of
urbanization on hydrologic cycling are shown in tr'igure A-2.

Urbanization also frequently is associated with a range of pollutants that may be caried along

with stormwater runoff into local water bodies. The specific set of pollutants that may affect a
grven water body depends upon a set of watershed-specific characteristics, such as land use,

topography, existing hydrology, and others.
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Figure A-1 The Water Cycle
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Figure A'2 Effects of Increased Impervious Surfaces on Hydrologic Cycling
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4.2 WATER QUALITY IMPAIRMENT
L.2.1 Classes of Water Pollutants

Water quallty can become impaired when chemicals or other substances are dissolved or
suspended in the water. Many of these substances can be injurious to human health or aquatic
organisms; others may simply affect the aesthetics of water resources. Table A-1 zummarizes
the major classes of water pollutants and water qualityparameters, which are discussed firrther in
the following sections.

Table A-1
CLASSES OF WATER POLLUTANTS AND PARAMETERS

Pollutant or Parameter

Conventional Parameters Oxygen-Demanding Materials

TotalSuspended Solids

pH

Temperature

Biological Parameters FecalColiform

Nutrients TotalPhosphorus

Nitrates/Nitrites
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Toxic Pollutants Heavy Metals Copper

Lead

Zinc

Cadmium

Others Cyanide

Deicing Salts and Chemicals

Pesticides & Herbicides

Volatile Organic Compounds

Source: Yu and Langan, 1999.

Federal and state agencies provide standards and guidance for these and other water quatlty
parameters and pollutants. The Federal Water aua[ty Standaxds regulation at 40 CFR l3l
specifies minimum requirements for anrbient water quality standards, and the Environmental
Protection Agency provides ambient water quallty criteria in accordance with the Clean Water
Act, Section 304. Ambient water quality criteria can include general narrative statements that
describe good water quahty and specific numerical concentrations that are known to protect
aquatic life and human health. There are different anrbient water quality criteria for different
intended uses of the water body (such as drinking water supply, recreation, aquatic life, and
others). Drinking water supplies generally require more stringent ambient water quality
standards than other designated uses for surface waters (such as aquatic life or recreation).
Ambient water quahty standards are intended to protect public health and welfareo enhance water
quality, and serve the purposes of the federal Clean Water Act and state water quallty legislation.
The State Water Control Board s€fs water quahty standards for Virginia (9-VAC-25-260-5 et
seq.o Wato auafifty Standards).
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In addition to ambient water quahty standards, the Environmental Protection Agency has set
national standards for concentrations of various pilrarneters in drinking water after treatment. The
National Primary Drinking Water Regulations (NPDWR) af,e enforceable guidelines that limit
the levels of contaminants in drinking water to protect public health. The National Secondary
Drinking Water Regulations (NSDWR) contain non-enforceable guidelines or recommendations
for contaminants tlat may cause cosmetic or aesthetic effects. Though not mandatory some
states may choose to adopt the recommendations as state-enforceable standards. Appendix C
contains additional details on water qualrty regulations and standards and federal, state, and local
control programs.

L.2.2 Conventional Parameters

Dissolved Oxygen (DO). DO should be present in water at levels sufficie'nt to support aquatic
life. DO concentrations in water bodies are governed by many factors, including temperature,
salinity, biological respiration, chemical oxygen demand (COD), sediment oxygen demand
(SOD), biochemical oxygen demand (BOD), photosymthesis, and transfer of oxygen into the
water from the atmosphere (re-aeration). In water bodies that receive large amounts of materials
udth higb COD, BOD, and nutrients, natural re-aeration cannot maintain adequate DO
concentrations to support a healthy aquatic community. Excessive erosion and sediment loading
can further reduce re-aeration potential and DO concenfations. Seasonally or chronically low
DO concentrations cause physiologic stress in aquatic animals and can lead to fish and shellfish
kills. Virginia law (9-VAC-25-260-50) requires nontidal and mountainous zone waters,
including drinking water supplies, to maintain a minimum ambient DO concentration of 4
milligrams/liter (mg/L).

Suspended Sediment (SS). SS constitutes the largest mass of pollutant loading to surface
waters. Sediment is produced when soil particles are eroded from the land and transported to
surface waters. Natural erosion usually occurs gradually because vegetation protects the ground.
However, erosion rates increase dramatically when land is cleared or disturbed to build a road or
bridge, or to plant crops, or to build homes or commercial or industrial facilities. The removal of
vegetation leaves the soil exposed, to be more quickly washed away in the next rain.

SS has both short- and long-term effects on surface waters. Among the immediate adverse
effects of high concentrations of SS are increased turbidityl, reduced light penetration, and
decreased submerged aquafic vegetation. l,ong-term effects include reduced prey capture for
sight-feeding predators, impaired respiration of fish and aquatic invertebrates, reduced fecundity,
and impairment of commercial and recreational fishing resources. Soil particles that settle out of
the water onto aquatic plants, rocks, and the bottom can prevent sunlight from reaching aquatic
plants, clog fish gills, choke other organisms, and smother fish spauming and nursery rreas.
Heavy sediment deposition in slow-flowing surface waters may result in smothered benthic
communities, increased sedimentation of waterways, changes in the composition of bottom

I futtiaity describes cloudiness in the water, or the degree to which light is scat0ered or absotred by the water rather
than 6pi.-i*U directly through it Turbidity is caused by suspended and colloidal matt€r zuch as clay, silt, finely
divided organic and inorganic matter, and microscopic organisms.
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substrateo and degradation of aesthetic value. In addition to being a pollutant itself, sediment also
may carry with it other materials such as heavy metals and pesticides. These pollutants degrade
water quahty and can harm aquatic life by interfering with photorymthesis, respiration, growth,
and reproduction. Total suspended solids (TSS) indicates the total concentration of suspended
particles with a diameter greater than I micron.

Sediment also is of concern for water supply reservoirs because, over time, sedimentation may
fill in the reservoir, reducing its volume and shortening its useful life. In addition, sediment may
contribute fs high turbidity levels, requiring additional treafinent in the drinking water plant and
raising total costs.

pE \\e concenfiation of ions in aqueous solution is expressed as a relative measure
of the acidity of the solution, rangrng from very acidic (pH of 1) to very alkaline (pH of la).
Neutrality occurs at a pH of 7. Most natural waters are nearly neutral, with pH rangrng from 6 to
8. Rapid fluctuations or sustained changes in pH can create conditions that are stressful or
harmful to aquatic organisms. Changes in pH of water bodies are generally a result of the input
of strong mineral acids (e.g., sulfuric acid from acid mine drainage and acidic precipitation) or
weak organic acids (e.g., humic and fulvic acids, which are produced naturally in large quantities
in some tlpes of soils). Virginia law (9-VAC-25-260-50) requires that pH should remain
between 6.0 and 9.0 in all waters (except certain natural wetland areas), including drinking water
supplies. The NSDWR recorlmfld a pH between 6.5 and 8.5 for drinking water.

Temperatare Temperature variations, especially increases in tenrperatures, may adversely
affect aquatic life. Increased temperature, or thermal loading, disrupts aquatic organisms that
have finely tuned temperature tolerances. Increased water temperature also increases the toxicity
of many chemicals, such as un-ionized ammonia. High water temperatures reduce DO
concentrations by increasing plant growth and respiration rates and decreasing the solubility of
oxygen in water. Temperature changes can result from increased flows, removal of vegetative
cover, and increases in impervious surfaces. Impervious surfaces act as heat collectors, heating
stormwater runoff as it passes over the impervious surface. Recent data indicate that intensive
urbanization can increase stream temperature as much as 5 to l0 degrees Celsius during storm
eve,nts. Virginia law (9-VAC-25-260-50) states that the arrbient temperature in nontidal waters
shall not exceed 32 degrees Celsius, and in mountainous zones waters shall not exceed 31

degrees Celsius.

A.2.3 Biological Parameters

Coliform Bacteria" These bacteria are cornmon in the environment and generally are not
harmful. However, the presence of these bacteria in drinking water usually is a rezult of a
problem with the treatment system or the pipes that distibute water, and indicates that the water
may be contanrinated with germs that can cause disease. Fecal coliform and Escherichia caU are
bacteria whose presence indicates that the water may be contaminated with human or animal
wastes. Microbes in these wastes can cause short-term effects, such as diarrheq cramlrs, nauseae

headaches, or other slmlptoms. Virginia law (9-VAC-25-260-170) requires that fecal coliform
bacteria shall not exceed 200 bacteria per 100 mT.sample for two or more samples during a 30-
day period;: or; a level of 1,000 bacteria per 100 mI at any time in ambient surface waters.
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NPDWR standards require that no more thali SYo of drinking water samples in a month test
positive for coliform bacteria.

Nutrients. Phosphorus @) is relatively scarce in nature, but many human activities contribute
significant loads of P to the natural environment. Potential sources include land application of
animal waste, feriluer application, ffid urban land use practices. P can be present both in
precipitated inorganic forms (in sediments) and in organic compounds. Total phosphorus (TP) is
an indicator of all fonns of P present in a water sampleo including organic and inorganic forms.
Because of the affinity of inorganic P compounds for sediment, P concentrations frequently can

be correlated to TSS concertrations. P also is linked to other nutrients, especially nitrogen,
through biological cycling by living organisms. There are no water quahty standards for T?
concentrations for public drinking water supplies, but P can contribute to nutrientdriven
eutrophication of reservoirs (a condition of excessive biological productivity, often evidenced by
algal blooms and dissolved oxygen depletion).

Nitrogen (N) can be present in many forms in aquatic e,nvironments. Inorganic forms, such as

nifate and nitrite (collectively termed lrfO*), are of greatest concern for water bodies and public
drinking water supplies, because they contribute geatly to eutrophication and can result in
serious adverse health effects to humans. The primary sources of NO. in water bodies are

fertilizers and animal waste. Virginia law (9-VAC-25-260-140) requires nitrate concentrations to
remain below l0 mglL in &inking water supplies, because higher levels of NO* may have

adverse effects on human health. The NPDWR standard for niffate in drinking water also is 10

mg/L; for nitrite it is I mgfL. However, much lower levels of NO,. can have harmful effects on
tle aquatic environment by inducing eutophication. Water bodies with concenfations of NO,.
greater than about 0.25 mglL and dissolved inorganic P of about 0.02 mgtL are said to be
eutrophic, and can develop nuisance growth of algae. Aside from the appearance, odor, and taste
problems normally associated with eutrophication and nuisance algal growth, various in-streart
problems also can result. Most importantly, both the high metabolic derrands by the dense algal
growths and the decay of the many dead algal filaments can drive down DO concentrations in the
water. This can lead to severe stress or death of many species, loss of aquatic populations, and
substantial shifts and simplification of aquatic commrmities. These changes also reduce the
potential remaining assimilative capacities of receiving waters for other pollutants, and reduce
the resistance of the aquatic community to other potential pollutants.

L2.4 Toxic Pollutants

Heaty Metals. Natural sources of heavy metals include minerals in rocks, vegetation, sand, and
salt. Man-made sources include vehicle exhaust worn tires and engine parts, brake linings,
weathered paint, and rust. Heavy metals are of concern because of their toxic effects on aquatic
life and the potential for groundwater contamination. High metal concentrations may
bioaccumulate in fish and shellfish and alter the beneficial uses of the affected water body.
Coppe", lead., nnc, and cadmium are the most common heavy metals found in stormwater runoff.

Common sources of copper include corrosion of plumbing erosion of natural deposits, and
leaching from wood preservatives. Copper can exist in many forrrs, including free ions and
organic and inorganic ligands, and in the environment typically is associated with suspended
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sediment. Because copper can be harmful to human health, causing gastrointestinal distress and
liver or kidney damage, Virginia law (9-VAC-25-260-140) and NPDWR limit copper
concentrations in drinking water supply and in drinking water to a maximum of 1.3 mgtL.
Copper sulfate was previously added to the Reservoir to control algal growth (Source: South
Rivanna Reservoir Watershed Management Plan, August 1979).

Common sources of lead in water bodies include corrosion of plumbing, erosion of natural
deposits, tire wear, lubricating oil, and bearing wear. Leaded motor vehicle fuelno longer is a
significant source of lead in the environment because Section 211(n) of the 1990 Clean Air Act
amendments bannsd its use in the United States after December 31, 1995. Since the infoduction
and widespread use of unleaded gasoline, concentrations of lead in stormwater runoff have

decreased significantly. Virginia law (9-VAC-25-260-140) and NPDWR require lead

concentrations in drinking water supply and in drinking water to remain below 0.015 mdL,
because lead can cause severe human health problems, such as delayed mental and physical
development in children and kidney damage.

Common sources of zinc in water bodies include corrosion of galvanized pipes, mining
operations, agricultural use of sewage sludge, fertilizer application, tire wear, motor oil, and
grease deposits. Because zinc may cause taste and odor problems and decrease the aesthetic
value of water bodies, Virginia law (9-VAC-25-260-140) requires that zinc concentrations in
drinking water supplies not exceed 5 mg/L. The NSDWR recommend that irnc concentrations
not exceed 5 mg/L.

Common sources of cadmium include corrosion of galvanized pipes, erosion of natural deposits,
metal refinery discharges, tire wear, and insecticide application. In the environment cadmium
tpically is found in suspended particles and sediment. Cadmium has adverse human health
effects, including the ability to cause kidney damage, and is limited by NPDWR to a maximum
concenfration of 0.005 mgtL in drinking water.

Cyanide Cyanide is a carbon-ninogen chernical unit that combines with many organic and
inorganic compounds. It is a trace ingredient in some road salts (in the form of sodium
ferrocyanide, a corlmon food additive approved by the Food and Drug Administration, for anti-
caking) and herbicides. Cyanide may have harmful effects on human neurological health.
Cyanides generally are not persistent when released to water or soil, and are not likely to
accumulate in aquatic life, as they evaporate rapidly and can be broken down bymicrobes. They
do not bind to soils, but may leach to groundwater. Virginia law (9-VAC-25-260-140) requires
cpnide concentrations to remain below 0.7 mgtL in drinking water supplies, and the NPDWR
limit for cyanide in drinking water is 0.2 mglL.

Deicing Salts and Chemicals. Various combinations of sodium, potassiurn, or calcium with
chloride are used for keeping roads free of ice in winter. These materials, along with various
additives and impurities they may contain, such as sodium fenocyanide, heavy metalso and
nutrients, can contribute to water quahty problems, including elevated sodium and chloride
concentrations that maybe toxic to benthic organisms and fish.
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Pesticides and Herbicides. If applied excessively or improperly, pesticides and herbicides can
be caried by rain waters from farmland, lawns, and the vegetated parts of public rights of way.
Pesticides and herbicides can be harmful to human health and aquatic life.

Volatile Organic Compounds (YOCI). VOCs are used as fuels (gasoline and heating oil) and
are components of many common items such as polishes, cosmetics, perfumes, cleansers,
degreasers, and solvents. VOCs may have a variety of harmful health effects. At high levels of
exposure, many can cause central nervous system depression (drowsiness, sfupor). All can be
initating upon contact \vith the skin, or to the mucous membranes if inhaled. VOCs can enter the
environment in the form of vapor at gas stations or refueling centers or as a component in the
exhaust of mobile soruces. VOCs also can enter receiving waters as a component of runoff
following precipitation events.

4.2.5 Hazardous Material Spills

The annual number of non-hazardous materials accidents nationwide is estimated to be 126,880,
compared to approximately 15,000 hazardous materials (hazrnat) accidents. Loading and
unloading incidents account for about 75o/o of thqehaanat accidents. En route hannat accidents
total about 2,500 annually, with only about 700 Q8%) of these resulting in a spill. Most haz-nat
spills involve petroleum-based substances such as oil, fuel, paint, ild solvents. Petroleum
products account for an estimated 314,000 of the daily haznrat shipments, and about l billion
annual tons shipped. Chemical and allied products accormt for 445,000 daily shipments. O&er
materials can include explosives, gases, flammable liquids and solids, and toxic, corrosive, or
radioactive substances. Petroleum, oils, and lubricants @OLs) can be leaked onto road surfaces
from car and truck engines, spilled at fueling stations, or discarded direcfly onto pavement or into
storm sewers instead of being taken to recycling stations. Rain and snowmelt runoff can
transport these pollutants direct$ to surface waters, where concentrations of petroleum-based
hydrocarbons can be high enough to kill aquatic organisms. POLs contain a wide variety of
hydrocarbon compounds, including polycyclic aromatic hydrocarbons (PAIIs), which are known
to be toxic to aquatic life even at low concentrations. Hydrocarbons have a high affinity for
sediment, and can collect in bottom sediments where they may persist for long periods of time
and result in adverse effects on benthic communities. In addition, oils and grearie caried in
storrrwater runoff may float atop surface waters and have deleterious effects on aquatic life,
water quality, recreational uses, and water treafinent equipme,nt. Potential containme,nt of a spill
depends on response time, availability of adequate containment technology, che,mical
characteristics of the spill, and weather conditions.

Physical Processes of a SpiIL The following information is from an excerpt on the fate and
effects of oil spills in marine environments posted by the International Tanker Owners Pollution
Federation Limited in 2001. The same effects can occur in a freshwater environment when a
spill occurs. If oil products are spilled they scatter and dissipate into the environment over time.
This dissipation results from a number of chemical and physical processes that change POL
compounds, in a process known as weathering. POLs can weather in several woyso including
natural dispersion of the oil into the water, evaporation, or the formation of oil emulsionso which
cause the oil to remain on the surface and become more persistent. Non-persistent oils, such as
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kerosene, are light products that evaporate and dissipate quickly. These POLs rarely require
cleanup. However, persistent oils dissipate more slowly and require cleanup of spilled products.
The time for dissipation to occur depends on several factors, including the amount and type of
oil spilled, and weather conditions. These factors play a role in determining whether cleanup
can occur quickly.

Fate and Transport Mechanisms. Following release, a vadety of processes act to dissipate
POLs. Figure A-3 illustrates eight of these fate and transport processes, which are described
below.

Source: ITOPF. Ltd.. 2001

Figure A-3 Fate and Transport of POLs After a Spill Release

Spreading. When POLs are released onto the water's surface, they immediately spread
horizontally as a single slick. The viscosity of the oil determines how quickly the oil slick
spreads. Spreading is rarely uniform, and large variations in oil thickness are typical. After a
few hours, the slick begins to disperse, and because of winds, wave action, and water turbulence,
forms narrow bands parallel to the wind direction. The rate at which POLs spread also is
affected by the prevailing conditions of temperature, water currents, and wind speeds. Under
more severe conditions, dispersion of oil is more rapid. POLs released onto land do not spread
as rapidly, as the oil adheres to vegetation, rocks, and soil particles.

Evaporation. The lighter components of POLs quickly evaporate into the atmosphere.
Therefore, an oil with a large percentage of light and volatile compounds evaporates at a greater
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rate than one with heavier compounds. Compounds with a boiling point under 200oC tend to
evaporate within the first 24 hours. The rate of evaporation also can increase as the oil spreads

due to an increased surface area. High wind speeds and temperafirres also can increase the rate of
evaporation and the proportion of oil lost by this process.

Dispersion. Turbulence at the water surface can cause all or part of a slick to break into
fragments and droplets. These become mixed into the upper levels of the water column. Some

smaller droplets remain suspended, while larger ones rise to the surface agarn where they
coalesce with other droplets to refomr a slick or spread out into a thin film. The oil that remains
suspeNrded in the water has a gteater surface area than before dispersion ocqured, which
encourages dissolution, biodegradation, and sedimentation.

Emulsification. An emulsion is formed when two liquids combine, with one liquid suspended

inside another liquid. This occurs during aha:zrlr.at spill when wind speeds are high, and the
turbulence causes physical mixing, which produces an emulsion of water droplets suspended
inside the oil. The formation of these emulsions causes the volume of the spill to increase

between three and four times.

Dissolution. Water-soluble compounds in an oil may dissolve into the surrounding water. This
dissolution is dependent on the composition and state of the POL, and occurs most quickly when
the oil is finely dispersed in the water column.

Oxidation. Oil reacts chemically with oxygen by either breaking down into soluble products or
fonning persistent compounds called tars. The formation of tars is caused by the oxidation of
thick layers of high viscosity oils or emulsions. This in turn forms a protective outer coating of
heavy compounds that results in the increased persistence of the oil slick.

Sedimentation. Some heavy refined products have densities greater than water and will sink in
fresh water. Sinking usually occurs due to the adhesion of particles of sediment or organic
matter to the oil. Shallow waters often contain plentiful suspended solids, providing favorable
conditions for sedimentation.

Biodegradation. Biodegradation usually requires oxygen, so the process occurs at the oil-water
interface where oxygen is available. The main factors affecting the efficiency of biodegradation
are the concentrations of nutrients, mainly nitrogen and phosphorus, the terrperature, and the
conce,ntration of oxygen present. The creation of oil droplets increases the oil's surface area and,
therefore, the area available for biodegradation.

4.2.6 Polluted Runoff

The relative composition of polluted runoff varies among watersheds. This variation can be
attributed largely to the land use, topography, and hydrology of the watershed, as well as

characteristics of individual storm evexrts, such as the length of the stonn, the severity of the
storm (rate of precipitation), ild the number of dry dala preceding the stonn. Agricultural
watersheds often have high concentations of nutrients from fertilizers and coliform bacteria
from livestock. Urban watersheds may contribute high concentrations of pollutants such as

sediment hydrocarbons, metals, and some nutrients. land used for transportation Oighwa]rs,
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etc.) may generate its own specific set of pollutants, as discussed below. Table A-2 compares
pollutant accumulation rates for several pollutants under various land use tpes.

Table A-2
POLLUTANTACCUMULATION RATES* FOR DIFFERENT LAND USES

Land Use

Pollutant Cropland Undeveloped Developed
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TSS

BOD

Nitrogen

Phosphorus

19.8

0.06

0.057

0.007

3.8

0.034

0.01

0.0004

3.8

0.034

0.01

0.0004

16.1

0.069

0.015

0.0006

* Pollutant accumulation rates given in lb/acre-day.

Source: Yu etal., 1999c.

Agricultural Sourcs. The most recent Natioaal Water Quality Inventory reports that
agricultural nonpoint source (NPS) pollution is the leading source of water quahty impacts to
$rveyed rivers and lakes, the third largest source of impairments to surveyed estuaries, and also
a major contributor to grormdwater contamination and wetlands degradation. Agricultural
activities that cause NPS pollution include confined animal facilities, gndng,plowing, pesticide
spraying, irrigation, fertilizing, planting, and hanresting. The major agriculturat NPS pollutants
that result from these activities are sediment, nutrients, pathogens, pesticides, and salts.
Agricultural activities also can damage wildlife habitat and stream channels.

Urban Sources. The major pollutants found in runoff from urban areas include sediment,
nutrients, oxygen-demanding substances, od salts, heavy metals, hydrocarbons, pathogenic
bacteria" and viruses

Hlghway Soarces. Pollutants of concem related to highway consfruction and roadway use
include a variety of substances from common organic material to toxic metals. Some pollutants,
such as herbicides, road salts, and fertilizers, are intentionally placed in the environment to
promote safety or roadside vegetation. Other pollutants, including oil drippings from trucks and
cars, are the indirect result of transportation activities. Table A-3 lists coillmon highway runoff
pollutants and their potential sources. The concentrations of pollutants in highway runoffvary
depending upon the volume of traffic caried by the highway, as shown in Table A-4.

4.2.7 Atmospheric Deposition

Affiospheric deposition includes both wet (precipitation) and dry deposition of materials into a
watershed. Of particular concern is the deposition of acidic materials, whose primary source is
coal-fired power plants. Wet deposition refers to acidic rain, fog, and snow; and dry deposition
refers to acidic gases and particles. About half of the acidity in the afrrosphere falls back to earth
through dry deposition. The wind blows these acidic particles and gases onto buildings, crlrs,
homes, and trees. Dry-deposited gases and particles also can be washed from trees and other
surfaces by rainstorms. When that happens, the runoff water adds those acids to tle acid rain,
making tle combiaation more acidic than the fatling rain alone.
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TableA-3
HIGHWAY RUNOFF POLLUTANTS AND THEIR PRIMARY SOURCES

Pollutant Primary Sources

Sediment

Nutients (N, P)

Lead*

Zinc
lron

Copper

Cadmium

Chromium
Nickel

Manganese

Cyanide
Sodium, Calcium, Chloride Deicing salts

Sulfate

Petroleum

Pavementwear, vehicles, atmospheric deposition, maintenance, sand application
(for deicing)

Atmosphere, roadside fertilizer application

Tire wear
Tire wear, motor oil (stabilizing additive), grease

Auto body rust, steel hlghway sbuctures, moving engine parts

Metal plating, bearing and bushing wear, moving engine parts, brake lining wear,
fungicides and insecticides

Tire wear, insecticide application

Metalplating, moving engine parts, brake lining wear

Dieselfuel and gasoline exhaust, lubricating oil, metal plating, bushing wear, brake
lining wear, asphalt paving

lVloving engine parts

Anti-cake compound in deicing salts

Roadway beds, fuel, deicing salts

Motor lubdcants, antifteeze and hydraulic fluids, asphalt surface leachete
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' Lead pollution declined greafy after the banning in 1995 of leaded gasoline use in highway motor vehicles in the United Stabe.

Source: USEPA, 1993.

TableA-4
POLLUTANT CONCENTRATIONS IN HIG}IWAY RUNOFF

Goncentration in Runoff from Different HighwayTypes

Fewer than 30,000 More than 30,000
Pollutant vehicles per day r vehicles per day t

Monitoring results from Rte. 17 Bypass
(Warrenton VA) 2 vehicle volume not provided

TSS

TOC

coD

NOr

fiN
POna

Gopper A.022

Lead*

Zinc

41

I
49

0.46

0.87

0.16

0.080'

0.080

142

25

114

0.76

1.83

0.40

0.054

0.400r

0.329

89

Not measured

70.5

0.627

Not measured

1.77

0.2 3

<0.005

0.15 3

t Evbnt mean concentrations for the 50% median site, in mg/L

2 Event mean conoentrafons, in mg/L
3 Estimated from graph provided in Yu and langan, 1999.

'Driscoll's data do not reflect the ban on leaded gasoline that has been in place since Deember 31, 1995. Lead pollulion is
greatly diminished since the introduction of unleaded gasoline.

Source: Adapted from Driscoll et al., 't990 and Yu and tengan, 1999.
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Prevailing winds blow the compounds that cause both wet and dry acid deposition across state

and national borders, and sometimes over hundreds of miles. Sulfur dioxide (SOz) and nitrogen
oxides (NO-) are the primary causes of acid rain. Acid rain occurs when these gases react in the
atnosphere with water, oxygen, and other chemicals to form various acidic compounds. The
result is a mild solution of sulfuric acid and nitric acid. The ecological effects of acid deposition
are most clearly seen in aquatic environments, where it can cause a cascade of effects that harm
or kill individual fish, reduce fish populations, completely eliminate fish species from a water
body, and decrease biodiversity. As acid rain flows through soils in a watershe4 aluminum is
released from the soils into the surface waters located in that watershed, increasing aluminum
lwels as pH decreases. Both low pH and increased aluminum levels are directly toxic to fish. kr
addition, low pH and increased aluminum levels cause chronic shess that may not kill individual
fish, but lead to lower body weight and smaller size, making fish less able to compete for food
and habitat.
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WATER POLLUTION CONTROLS AND
DRINKING WATER TREATMENT

8.1 INTRODUCTION
Water pollution controls are aimed at preventing or minimizing the enty of pollutants into
waterways. Many methods are available to control, or contain, these pollutants at their sources
and along their travel pathways. The following sections describe some of the most commonly
used methods, along with performance and cost information. The discussion on controls is
organized into three sections corresponding to the three main types of controls: erosion and
sediment controls, best management practices for controlling surface runoffand its contaminants,
and prevention and remediation of ha:zsr6.us material spills. Once introduced into a drinking
water supply, sediments and other contarrinants can be removed by various treatnent methods.
The last section of this appendix describes some of those methods. The discussion in this
app€ndix is not intended to be all encomparising, nor is it intended to rqlresent controls that have
been committed to for this project.

8.2 EROSION & SEDTMENT (E&S) CONTROLS

Erosion is the process of detachment and transport of soil particles by falling (rain drops) or
flowing waters (surface or channel flow). These soil particles, or sediment, then can be
deposited elsewhere, or sometimes can remain suspended in the water. Reduction of the rate of
erosion and containment of the resulting sediment can be accomplished with a variety of
biological or mechanical measures, including vegetative stabilization, furf reinforcement, check
dams, turbidity curtains, and stonnwater detention basins/ponds.

8.2.1 Types of E&S Controls

Vegetative Stabilization. One of tle most effective ways to prevent erosion and sedimentation
is to preserve existing vegetation as much as possible or, if disturbance cannot be avoided, to
stabilize disturbed land by establishing a new cover of vegetation. Such vegetative covers
protect the soil surface from the impact of falling raindrops and also can provide dust confrol,
increased infiltation, sediment trapping, and soil Vegetative covers can be either
temporary or permanent Specific practices include applyrng sod to a site, or temporarily or
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peflnanently seeding the site. Sod is a strip of permanent gfass cover placed over a disturbed
af,ea to provide an immediate and pennanent turf that both stabilizes the soil surface and
eliminates sediment loss. Temporary seeding consists of planting grass seed immediately after
rough gnding to provide soil protection until a final cover is established. Permanent seeding
establishes perennial vegetation in disturbed areas. Seed selection is based on the geographic
regron of the project and site-specific concerns. Sources of information on seed selection include
the U.S. Natural Resources Conservation Service (NRCS), various university extension services,
and state transportation departnents.

Turf Reinforcement Mats (TRMfl. These combine vegetative growth and slmthetic materials
to form a high-strength mat that helps to prevent soil erosion in drainage areas and on steep
slopes. TRMs enhance the natural ability of vegetation to permanentlyprotect soil from erosion.
They are composed of interwoven layers of non-degradable geosymthetic materials such as
pollpropylene, nylon, and polyvinyl chloride (PVC) nettingo stitched together to form a three-
dimensional matrix. Unlike terrporary erosion control products, TRMs are designed to stay in
place permanently to protect seeds and soils and to improve germination. The installation area
may be seeded before or after the TRM is installed, depending on the matting constnrction and
manufacturer's recornmendations. TRMs can incorporate natural fiber materials to assist in
establishing vegetation. However, the pennanent reinforcement structure of TRMs is composed
of entirely non-degradable slmthetic materials. A variety of ground-anchoring dwices can be
used to secure TRMs, including U-shaped wire stapleso metal pins, and wood or plastic stakes.
Appropriate ground anchoring devices are chosen based on site-specific soil and slope
conditions. TRMs are thick and porous enough to allow for soil filling and retention. In addition
to providing scour protection, the mesh netting of TRMs is designed to enhance vegetative root
and stem development. By protecting the soil from scouring forces and enhancing vegetative
growth, TRMs can raise the threshold of natural vegetation to withstand higher hydraulic forces
on slopes, streanrbanks, and channels. In addition to reducing flow velocitieso the use of natural
vegetation provides particulate contaminant removal through sedimentation and soil infiltration
and improves the aesthetics of a site.

Check Dams. Check dams are small temporary or permanent bariers constucted zlcross open
channels, swales, or drainageways. They reduce erosion and promote sedimentation by slowing
flow velocities and filtering concentrated flows. They are used to reduce or prevent excessive
bank and bottom erosion by reducing the gradient or runoffveloclty. Check dams often are used
in natual or constructed channels or swales where adequate vegetation cannot be established
promptly. They are used below small drainage stnrctures but may be used below large structures
if a diversion ditch cannot be used.

Turbidity Curtains. A turbidity curtain is a geotextile material suspe,nded from the water
surface by floats. The curtain provides a screen that blocks fansported sediment from reaching
certain receiving bodies of water, or prevents further migration of silt within the receiving waters.
The curtain also can help retard the migration of petroleum products or other pollutants,
particularly if equipped with a boom across the water surface. The turbidity curtain is designed
to deflect and contain sediment within a limited area and provide enough residence time so that
soil particles will fall out of suspension and not travel to other areils. It provides sedimentation
protection for a watercourse from up-slope land disturbance or from dredging or filling within
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the watercourse. Turbidity curtains are used most often in non-tidal and tidal watercourses where
intrusion into the watercourse by construction activities and subsequent sediment movement is
unavoidable. Turbidity curtains are designed and installed to trap sediment, not to halt the
movement of the water itself. They are not designed to act as water impoundment dams and
cannot be expected to stop the flow of a significant volume of water.

Basins/Ponds. Catch basins are chambers or sumps, usually built at tle curb line, which allow
surface water runoffto enter the stormwater conve)nance system. Many catch basins have a low
area below the invert of the outlet pipe intended to retain coarse sediment. By trapping sediment,
the catch basin prevents solids from clogging the storm sewer and being washed into receiving
waters. Catch basins must be cleaned periodically to maintain their ability to trap sediment, and
consequently their ability to prevent flooding. The removal of sediment, decaying debris, and
highly polluted water from catch basins has aesthetic and water quality benefits, including
reducing foul odors, reducing suspended solids, and reducing the load of oxygen-demanding
substances that reach receiving waters.

8.2.2 Performance Data

All of the E&S contols discussed above target the removal of Total Suspended Solids (TSS).
The performance of E&S controls varies depending on the extent that the removal nreasures are

practiced Gtandar4 enhanced or manimum). Overall, the removal efficiencies for the E&S
controls discussed above ffinge from 68% to 99o/o (FHWA, 1996).

Qualitatively, vegetative covers are effective in controlling dust and erosion when properly
implemented. The amount of runoffgenerated from vegetated areas is considerably reduced and
of better quahty than runofffrom unvegetated areas.

The performance of vegetation in removing sediment and other pollutants depe,nds on site-
specific hydrologic conditions as well as the underlying soil types, &e type of vegetation, tle
heigbt and density of growth, and proper installation. The performance of the TRM-lined
conveyance sptem depends on the duration of the runoff event to which it is subjected. For
short-term events, TRMs are tlpically effective at flow velocities of up to 5 meters per second
(15 feet per second) and shear shesses of up to 380 Newtons per square meter (8 pounds per
square foot) @PA 832-F-99-002, 1999). However, specific high-perfonnance TRMs may be
effective under more severe hydraulic conditions.

Check dams lyni"ally are used in conjunction with swales in order to achieve the greatest

rernoval efficiency. Sediment rernoval mnges between 70Yo and 80% for check dams when used
in combination with swales.

Turbidity curtains are used most commonly during the construction period of a project, in a
temporary manner. Sediment is deflected and kept out of the waterway by prohibiting it from
passing througb the curtain. Turbidity curtains provide high containment and deflection when
they are used in optimal conditions.

Basins generally combine wet storage with detention storage. The removal efficiency of
sediment basinsi&nges from 70Yo to 90o/o. The rernoval efficiency is increased when the basins
have some '\ff€&t storage. The permanent pools of water aid in the removal of sediment by
slowing the runoffvelocity and settling out more sediment.
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8.2.3 Costs

The general base capital costs for consfucting a vegetative cover average around $13,800/acre
for seeding and $29,000/aere for sodding. However, costs will vary depending on regional
climates and soil conditions.

In general, the installed cost of TRMs ranges from $6 to $18 per square meter ($5 to $15 per
square yard). Factors influencing the cost of TRMs include the t5pe of TRM material required,
the site conditions and installation-specific factors such as local construction costs.

Basins have an approximate cost of $15 per cubic yard. Like the other sediment and erosion
controls, the cost depends on the specific site conditions. Check dams can be nonporous, such as

those constructed from concrete, sheet steel, or wet masonry, or they can be porous, using
available materials such as straw bales, rock, brush, wire netting, boards, and posts. Porous dams
release part of the flow through the stnrcture, decreasing the head of flow over the spillway and
the dynanic and hydrostatic forces against the dam. Nonporous dams are durable, permane,nto

and more expensive while porous dams are simpler, temporary, and more economical to
construct. The costs depend on the materials used to construct the dam and vary widely.

A turbidity curtain tlpically costs between $10 and $20 per foot, plus the anchoring materials
required. Other costs include the equipment and labor needed to install and maintain the
turbidity curtain.

8.3 BEST MANAGEMENT PRACTICES @MPs) TO CONTROL RUNOFF'

When rain hits the ground some of it infiltrates into the ground and some of it flows along the
surface, first as sheet flow, then collecting into small channels, and then larger channels as it
makes its way downstream. This surface nrnoffcanies with it dissolved or suspended materials,
including sediment as discussed above and various other contaminants or pollutants that may be
present on the surface or adhering to the sediment. Pollutants can include all kinds of organic or
inorganic materials, including, nutrients, heavy metals, bacteria, and pesticides from agricultral
or urban sources. Reducing concenfations of these pollutants generally involves practices
(BMPs) that detain or filter the runoffbefore it can reach streams and reservoirs.

83.1 General BMPs

Wet Ponds. Wet detention ponds (tr'igure B-l) are stormwater control structures providing both
retention and treatment of contaminated stormwater runoff. The pond consists of a permanent
pool of water into which stormwater runoffis directed. Runofffrom each rain event is detained
and treated in the pond until it is displaced by runoff from the next storm. By capturing and
retaining runoff during storm events, wet detention ponds contol both stonnwater quantity and
quallty. The pond's natural physical, biological, and chemical processes then work to remove
pollutants. Sedimentation processes remove particulates, organic matter, and metals, while
dissolved metals and nutrients are removed through biological uptake. In general, a higher level
of nutrient rernoval and better stormwater quantity control can be achieved in wet detention
ponds than can be achieved with dryponds and some other BMPs.
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Sediment Forebay

GutoffTrench

Low Flow Drain for Pond Maintenance

{should be designed to provide easy access and lo
avoid clogging by trapped sedirrents.f

F'igure B-1 Wet Detention Pond

Several cornmon modifications can be made to increase apond's pollutant removal effectiveness.
The first is to increase the settling area for sedime,nts through the addition of a sediment forebay.

Heavier sediments will drop out of suspension as runoff passes through the sedime,lrt forebay
lighter sediments will settle out as the runoff is retained in the permanent pool. A second

cornmon modification is the construction of shallow ledges along the edge of the permanent
pool. These shallow peripheral ledges can be used to establish aquatic plants that can impede

flow and trap pollutants as they enter the pond. The plants also increase biological uptake of
nutrients. In addition to their function as aquatic plant habitag the ledges can act as a safety
feature to prevent accidental drowning and provide easy access to the pennanent pool to aid in
maintenance. Finally, perimeter wetland areas also can be created around the pond to aid in
pollutant removal.

Spacellmited BMPn. Hydrodynamic sqrarators are widely used flow-through structures that
remove sedime,nts and other pollutants in a settling or separation unit. No outside power source
is required trecause the energy of the flowing water allows the sediments to separate efficiently.
Dependingr on the tlpe of unit, this separation may be by means of swirl action or indirect
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filtration. A generalized schematic of a unit is shown in F'igure B-2. Yaiatrons of this unit have
been designed to meet specific needs.

STPARATOR BODY

coLLEcn0N
IIWPER

FigureB-2 llydrodynamicSeparator

Hydrodyratnic sepaxators are most effective when the materials to be removed from runoff are
heavy particulates, which can be settled or floatables, which can be captured, rather than solids
with poor settleability or dissolved pollutants. In addition to the standard rmits, some vendors
offer supplemental features to reduce the velocity of the flow entering the system. This increases
the efficiency of the unit by allowing more sediments to settle out.

Water Quality Inlets (WQffl. Also commonly called oiVgrit separators or oiVwater sqrarators,
these devices consist of a series of charrbers that promote sedimentation of coarse materials and
separation of free oil (as opposed to emulsified or dissolved oil) from stormwater. Most WQIs
also contain screens to help retain larger or floating debris, and many of the newer designs also
include a coalescing unit that helps to promote oiVwater sqraration. WQIs tlpically capture only
the first portion of runofffor fieatuent and are generally used for prefeatment before discharging
to other BMPs. A tpical WQI, as shown in Ftgure B-3, consists of a sedimentation chamber, an
oil separation charrrber, and a discharge charnber. The basic WQI design often is modified to
improve performance. Possible modifications include an additional orifice and chamber that
replace the inverted pipe elbow; &e extension of the second charrber wall up to the top of the
structure; or the addition of a diffirsion device at the inlet. The diffirsion device is intended to
dissipate the velocity head and turbulence and distribute the flow more evenly over the entire
cross-sectional area of the sedimentation charrber (EPA 832-F-99-029,1999).
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Stormwater Inlet Pipe

Access Manhole Access Manhole

Figure B-3 Water Quality Inlet

The addition of a coalescing unit to the WQI can dramatically increase its effectiveness in
oiVwater separation while also greatly reducing the size of the required unit. Coalescing units are
made from oil-atfiacting materials, such as pollpropylene or other materials. These units atfract
small oil droplets, which begrn to concentrate until they are large enough to float to the surface
and separate from the stormwater. Without these units, the oil and grease particles must
concentrate and separate naturally. This requires a much larger surface area; therefore, units that
do not use the coalescing process must be larger than units utilizing a sealgssing rmit.

WQIs can be purchased as pre-manufactured units (primarily oiVwater separator tanks) or
constructed on site. Suppliers of pre-manufactured units (e.g., Highland Tank and
Manufacturing, Jay R. Smith Manufacturing) also can modifr the tlpical design for special
conditions.

Swales. A vegetated swale is a broad, shallow channel with dense vegetation covering the side
slopes and bottom. Swales can be natural or manmade and are designed to trap particulate
pollutants (suspended solids and fiace metals), promote infiltration, and reduce the flow velocity
of storrrwater runoff. Figure B-4 is a sketch of a vegetated swale. Vegetated swales can serve
as part of a stormwater drainage system and can replace curbs, gutters, and storm sewer systems.
Swales are best suited for residential, industrial, and commercial areas with low flow and smaller
populations.
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Provide for scour
Frotection"

{a} Groos sestian of swale with chack dam

(bl Dimen3ional vieu of swEle ampoundment area

Notation:

L = Length of swale impoundment area per check dam (ft)
D" = Depth of check dam (ft)
S" = Bottom slope of swale (ffi)
W = Top width of check dam (ft)
W" = Botom width of check dam (ft)
Z.-- = Ratio of horizontal to vertical chanoe in swale side slooe (fl/ft)

Figure B-4 Vegetated Swale

Bioretention. Bioretention (Ftgure B-5), developed in the early 1990s by the Prince George's

County, Maryland Deparhnent of Environmental Resources (PGDER), utilizes soils and both
woody and herbaceous plants to remove pollutants from stormwater runoff. Runoffis conveyed
as sheet flow to the treatment areq which consists of a grass buffer strip, sand bed, ponding are4
organic layer or mulch layer,planting soil, and plants. Runofffirst passes over a strip of turf, and

then over or through a sand be4 which slows the runoffs velocity and distributes it evenly along
the length of the ponding area, which consists of a surface organic layer and/or ground cover and

the underlying planting soil. The ponding area is gade4 its center depressed. Water is ponded
to a depth of 15 centimeters (6 inches) and gradually infiltrates the bioretention area or is evapo-
fianspired. The bioretention area is graded to divert excess runoffaway from itself. Stored water
in the bioretention area planting soil exfiltrates over a period of dap into the underlying soils.

Wetlands Systems. Wetlands are those af,eas that are tlpically inundated with surface or ground
water and that support plants adapted to saturated soil conditions. Wetlands have been described
as "nature's kidneSrs" because the physical, chemical, and biological processes that occur in
wetlands break down some compounds (e.g., nitrogen-containing compounds, sulfate) and filter
others (EPA 832-F-99-025,1999). The natural pollutant-removal capabilities of wetlands have
brought them increased attention as stormwater BMPs. Figure B-6 is a schematic of a
constructed wetland.
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figureB-5 Bioretention

25o/o oI pond perimeter open grass

25-ft wetland buffer landscaped with
native trees/skrrubs for habitat

gate valves for depth control

wetland mulch to create diversity

Figure B{ Constructed Wetland
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Wetlands used for stonnwater fieatnent can be incidental, natural, or constructed. Incidental
wetlands are those resulting from previous development or human activity. The use of natural
wetlands for stormwater treatnent is discouraged by many experts and public interest groups and
may not be an option in many areas. However, some states allow wetlands to be used as

stormwater BMPs, but only in very restricted circumstances. Conversion of natural wetlands to
stormwater wetlands is done on a case-by-case basis and requires the appropriate state and
federal permits (e.g., 401 water quahty certification and404 wetland permit).

Two tlpes of constructed wetlands have been used successfully for wastewater treatment: the
subsurface flow (SF) constructed wetland and the free water surface (FWS) constructed wetland.
The SF wetland basin is lined with a pre-designed amount of rock or gravel, through which the
runoffis conveyed. The water level in an SF wetland remains below the top of the rock or gravel
bed. Studies have indicated that the SF wetland is well suited for tle diumal flow pattem of
wastewater; however, the peak flows from stormwatermaybe several orders ofmagnitude higher
than the base flow. The cost for a gravel bed to contain the peak storrr event would be very high,
which may preclude the use of SF wetlands for stormwater treatrrent. Therefore, the remainder
of this discussion addresses the FWS constructed wetland and natural and incidental wetlands for
use in stormwater applications. In the FWS wetlan4 runoffflows through the soil-lined basin at
shallow depths. The wetland consists of a shallow pool planted with emergent vegetation
(vegetation that is rooted in the sediment but with leaves at or above the water surface).

tr'igure B-7 shows four basic designs of FWS constructed wetlands: shallow marsh, extended
detention wetlando pond/wefland system, and pocket wetland. The wetlands store runoff in a
shallow basin vegetated with wetland plants. Selection of one design over another depends on
various factors, including land availability, level and reliability of pollutant rerroval, and size of
the contributing drainage area.
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The shallow marsh design requires the most land and a sufficient base flow to maintain water
within the wetlands. The basic shallow marsh design can be modified into an extended detention
wetland to store extra water above the normal pool elevationo thereby attenuating flows and
relieving downstream flooding. The pond/wetland system has two separate cells: a wet pond
and a shallow marsh. The wet pond traps sediments and reduces runoffvelocities prior to enty
into the wetland. Less land is required for a pond/wetland system than for the shallow marsh
system. Still less land is required for a pocket wetland. Pocket wetlands should be designed
with contributing drainage areas of 0.4 to 4 hectares (l to l0 acres) and usually require
excavation down to the water table for a reliable water sorrce. Unreliable water sources and
fluctuating water levels result in low plant diversity and poor wildlife habitat value (EPA 832-F-
99-025, 1999).

8.3.2 Performance Data

The percent pollutant removals for the BMPs discussed are listed in Table B-1.

Table B-1
EXPECTED POLLUTANT REMOVAL EFFIGIENCY FOR STRUCTURAL BMPs

Typical Pollutant Removal (%)

BMP Type Sediments Nitrogen Phosphorus COD/BOD
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Wet Ponds

Water Quality Inlets

Constructed Wetlands

Bioretention

Grassed Swales

Extended Detention Ponds

Infiltration Trenches

Hydrodynamic Separators

Infiltration Basins

Porous Pavement

90

2A-40

50-80

90

70

68-90

75-99

50-90

75-99

82-95

48

<10

<30

68-80

25

28-40

45 *70

45 -70
80-85

65

<10

15-45

70-83

30

42-50

50-75

50-70

65

30f
<10/<10

*/*

*r

25r

42 - 50r
*r0 - 90

,r
*/70* 90

<10

50-80

93-98

50-90

42*90

75-99

50-90

* Insufficient data

Source: FHWA, 1996.

B3.3 Cost Factors

Capital Cost The base capital cost is the cost of constructing the BMP. This cost varies,
depending on the site conditions and the drainage area. Table B-2 lists the tlpical costs from
various studies.

Typical costs for wet detention ponds range from $17.50 to $35.00 per cubic meter ($0.50 to
$1.00 per cubic foot) of storage area @PA 832-F-99-a+8, 1999). The total cost for a pond
includes permitting, design and construction, and maintenance costs. Permitting costs may vary
depending on state and local regulations. Tlpically, wet detention ponds are less costly to
construct in undeveloped areas than in developed areas, due to the higher cost of land and greater
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difficulty in finding suitable sites in developed areas. The cost of relocating pre-existing utilities
or structures also is a major concern in developed areas. Several studies have shown fhe
construction cost of retrofitting a wet detention pond into a developed area may be 5 to l0 times
the cost of constructing the same size pond in an undeveloped area.

The capital costs for hydrodynamic separators depend on site-specific conditions. These costs

are based on several factors, including the amount of runoff to be treated, the amount of land
available, and any other treatment technologies that are presently being used. Capital costs can

mnge from $2,300 to $40,000 per pre-cast unit. Units designed for specific sites tlpically cost
more, and the price is based on the individual site.

Table B-2
TYPICAL BASE CAPITAL CONSTRUCTION COSTS FOR BMPS

BMP Type Typical Gost ($/cubic foot) Typical Unit Gost ($)

Wet Detention Pond

Hydrodynamic Separators

Water Quality Inlet (WQl)

Grass Swale

Bioretention

Constructed Wetland

lnfiltration Trench

Infiltration Basin

Sand Filter

Filter Strip

0.50 - 1.00

NA

NA

0.50

5.30

0.60 - 1.25

4.00

1.30

3.00 - 6.00

0.00 - 1.30

NA

2,300 - 40,000

5,000 - $16,000

NA

NA

NA

NA

NA

NA

NA
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The construction costs for WQIs will vary greally depending on their size and depth. The
construction costs for cast-in-place WQIs fixnge from $5,000 to $16,000, with the average WQI
costing around $8,500 (EPA 832-F-99-029, 199\. For the basic design and consfuction of
WQIs, the pre-manufactured units are generally less expensive than those that are cast in place
(EPA 832-F-99-029, 1999).

Vegetated swales tlpically cost less to constnrct than curbs and gutters or underground storm
selveni. Schueler (EPA 832-F-99-029,1999) reported that costs may vary from $16 to $30 per
linear meter ($4.90 to $9.00 per linear fooQ for a 4.5-m€t€r (l5-foot) wide channel (top width).
The Southeastern Wisconsin Regional Planning Commission reported that costs may vary from
$28 to $164 per linear meter ($8.50 to $50.00 per linear foot) depending upon swale depth and

bottom width (EPA 832-F-99-006, 1999). These cost estimates are higher than other published
estimates because they include the cost of activities (such as clearing, grubbing, leveling, filling,
and sodding) that may not be included in other published estimates. Construction costs depend

on specific site considerations and local costs for labor and materials.

Construction cost estimates for a bioretention area are slightly greater than those for the required
landscaping for a new development. Recently constructed 37.16-square-meter (400-square-fooD
bioretention areas in Prince George's County, Maryland cost approximately $500. These units
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are rather small and their cost is low. The cost estimate includes the cost for excavating 0.6 to I
meter Q ta 3 feet) and vegetating the site with I to 2 trees and 3 to 5 shrubs. The estimate does
not include the cost for the planting soil, which increases the cost for a bioretention area.
Retrofitting a site tpicatly costs more, averaging $6,500 per bioretention area. The higher costs
are attributed to the demolition of existing concrete, asphalt, and existing structures and the
replacement of fill material with planting soil. The cost of retrofitting a colnmercial site in
Maryland (Kettering Development) with 15 bioretention axeas was estimated at $111,600.

The use of bioretention can decrease the cost for stormwater conveyance sytsterns at a site. A
medical office building in Maryland was able to reduce the required amount of storm drainpipe
from 243.8 meters (800 feet) to 70.1 meters (230 feeQ with the use of bioretention. The drainage
pipe costs were reduced by $24,000, ar 50o/o of the total drainage cost for the site (EPA 832-F-
99-012, 1999). Landscaping costs that would be required at a development regardless of the
installation of the bioretention area also should be considered when determining the net cost of
the BMP.

Costs incurred for stomrwater wetlands include those for permitting, design" construction, and
maintenance. Permitting costs vary depending on state and local regulations, but permitting,
design, and contingency costs are estimated at 25Yo of the constrrction cost. Construction costs
for an emergent wetland with a sediment forebay rrmge from $65,000 to $137,500 per hectare
($26,000 to $55,000 per acre) of wetland (EPA 832-F-99-025). This includes costs for clearing
and grubbing, erosion and sediment control, excavating, grading, staking, and planting. The cost
for constructing the wetland depends largely upon the amount of excavation required at a site and
plant selection. The costs for forested wetlands could be double that of an emergent wetland.

Operation and Maintenance Cos&. Annuat maintenance costs for wet detention ponds can
generally be estimated at 3Yo to SYo of the construction costs (EPA 832-F-99-048, 1999).
Maintenance costs include the costs for regular inspections of the pond errbankments, grass
mowing, nuisance control, debris and liter removal, inlet and outlet maintenance and inspection,
and sediment removal and disposal. The sediment removal cost can be decreased by as much as

50% if on-site disposal areas are available (EPA 832-F-99-M8, 1999).

Operation and maintenance costs vary greatly for WQIs depending on the size of the drainage
area, the amount of the residuals collected, and the cleaning and disposal methods available
(EPA 832-F-99-029,1999). The cost of residuals removal, analysis, and disposal can be a major
maintenance expense, particularly if the residuals are toxic and are not suitable for disposal in a
conventional landfill.

Annual costs for maintaining vegetated swales are approximately $1.90 per linear meter ($0.S9
per linear foot) for a 0.5-meter (l.s-foot) deep channel (EPA 832-F-99-006,1999).

The operation and maintenance costs for a bioretention facility will be comparable to those of
tpical landscaping required for a site. Costs beyond the normal landscaping fees will include
the cost for testing the soils and may include costs for a sand bed and planting soil.

Maintenance costs for wetlands are estimated at2Yo per year of the construction costs (EPA 832-
F-99-025,1999),
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8.4 HAZARDOUS MATERIAL SPILL CONTROLS

Hazardous materials include a wide mnge of products that are toxic, flammable, reactive, or
explosive. Examples include pesticides, petroleum products, acids, and compressed gases.

Because of their potential threat to human health and safety, such materials are subjected to
comprehensive regulations for manufacture, transport, handling, and disposal under a number of
state and federal laws. Control methods for accidental spills generally involve containment with
subsequent recapture or cleanup. The containment and cleanup often involve specially trained
emergency response teams and specially designed sorbent materials.

8.4.1 ControlDescriptions

Containment Liquidpetroleum products such as fuel and machine oil can cause water pollution
when they escape &om aboveground or underground storage containers. Even a few quarts of
gasoline in the groundwater can cause severe pollution. At low levels, fuel contaminants in
water cannot be detected by smell or taste, yet the water may be contaminated enough to affect
human health. Petroleum products contain various potentially toxic compounds. Systems that
guard against leaks and spills include concrete pads on which to fuel equipment, with secondary

containment such as curbs around thern to catch spills. Aboveground tanks should be made of
high quality steel and have a secondary coatainment system that holds 125% of the total volume
stored.

Sorbent Materials. Sorbents are materials that soak up liquids and may be organic, inorganic,
slmthetic, or a mixture of these materials. Materials used for oil spills, or spills of anypetoleurn,
oils, and lubricants @OLs), should be oil-atfiactive and water-repellant. The ideal sorbent

absorbs oil quicHy and retains it. In addition, the most effective sorbelrts absorb a large amount

of oil per unit weight of the sorbent, but very little water. These materials also should be easy to
apply and insert, so they do not harm spill responders or the environment. Sorbents come in
continuous, particulate, or loose filVbulk form. Continuous sorbents can be handled as a unit,
such as pads, rolls, mops, booms, etc. Particulate materials must be spread over a spill area and

then removed by scraping, raking, or vacuuming. Bulk form materials are typified by wood
puffballs instead of granular particulates and are recovered via mechanical means.

Rubberizer@ bv Haz-Mat Response Technologies Inc. Rubberizer Particulate is a mixture of
hydrocarbon polyrrers plus additives resulting in a grainy material, used primarily for clean-up

operations where sweeping and shoveling are involved. The product, and the booms and pillows
in which it is contained, are lightrveighf enabling *rapid deployment and retrieval, rapid
sorption, and solidification.'n One pound of Rubberizer Particulate is reported to solidiff up to
2/3 gallons of jet fuel, dieselo gasoline, fansfomrer oil, and other liquids into a rubber-like
material.

OARS@ Smart Spongerar Particulate. OARS Particulate is a nonleaching pollmrer absorbent.

The lightweight powder-like material is used to clean up and stabilize a wide variety of
hydrocarbon spills on land. The particulate encapsulates spilled hydrocarbons and transforms
liquid spilts into a manageable solid waste. The product is placed upon the entire swface of the

spill to stabilize hydrocarbons and can be swqpt up for disposal after a few minutes. The

saturated particulate will not leach absorbed hydrocarbons.
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OARS@ Booms. OARS Booms are filled with a nonJeaching absorbent made of a blend of
polyners called Smart SpongerM. The Smart Sponge is chemically selective to hydrocarbons and
able to transform liquid pefroleum hydrocarbons into solid waste. The booms are cylindrical and
designed to contain, absorb, and encapsulate spilled hydrocarbons while rejecting water. They
are 3.35 inches in diameter and are available in lengths of 1,4,10, and 20 feet. The booms are
made of 100% pollpropylene tubular fabric encasement and are multifunctional. They can be
used for mitigation on water while sorbrng the spill, and once fully loaded continue to function as

containment barriers, while remaining above the water level. Features such as good conformity
and pliability enable them to act as containment balriers on roadways

OARS@ Propellets. OARS Propellets are non-leaching absorbent units designed to remove
floating hydrocarbons, including sheen, from aqueous surfaces. They float on the surface where
the pollutant is most conce,ntrated and rely on surface agitation to provide a means of increased
exposure to pollutants. They then can be deployed and retrieved by a Passive Skimmer bag or by
freely releasing them into the liquid. The method chosen depends on the environment in which
the Propellets will be used. The first method is used mainly when fluid flow can make
containment and recovery difficult. The second method can increase product efficiency by
allowing the individual units to move freely in tle solution. Tlpical applications and use lengths
for the Passive Skimmer Series are listed below:

Typical Applications Product Life Gycles

Catch Basins

Clarifoing Chambers

Hyd rodynamic Separators

OilMater Separators

IMBIBER BEADS@ by, lnbibitive Technologies. IMBIBER BEADS are spherical plastic
particles that absorb organic liquids and are applicable to a wide cross-section of organic
chemicals. The pollmrer particles are solid, approximately 200 to 300 microns in diameter.
There are no pores or voids to fill, as in an adsorbent. Once contact has been made with a
compatible liquid the IMBIBER BEADS '6drink" the liquid into their solid sfructure and swell.
With some liquids, the IMBIBER BEADS will expand upto27 times their original bead volume.
The IMBIBER BEADS will not release the liquid as a result of compression, gpvitational pull,
inclement weather (win4 waves, current or rain), or even if cut in half during a mechanical
retrieval process.

8.4.2 Performance l)ata

Rubberizer Particulate can sorb and solidif a wide variety of liquid hydrocarbons and
chlorinated solvents, including BTEX, TCE, and PCBs.

OARS Smart Sponge technolory was developed primarily for oil spill absorption. Petoleum-
derived polyrrers encapsulate oil, bonding it uiith the polyner structure. During low flow
situations,,, OARS technology has the ability to remove up to 80% of the spilled petroleum
hydrocarbons, according to a studyperformed at the University of Californiq l.os Angeles.
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TransAlta Corporation tested IMBIBER BEADS in July 2000. Their study involved pouring 8

gallons of water followed by 5 gallons of Voltesso 35 Oil, then another 2 gallons of water. The
effluent was collected and tested at an independent certified lab. The hydrocarbon concentration
in the effluent was determined to be as low as 6.1 ppm.

Table B-3 provides additional information.

Table B-3
SORBENT CAPACITY

Sorbent Gapacity Media Characteristics

Organic

Inorganic

Synthetic

Rubberizer

OARS Smart Sponge

lmbiber Beads

3 to 15 times their weight in oil

4 to 2O times their weight in oil

Up 70 times their weight in oil

1 lb. of material adsorbs 0.5 to
0.67 gallon of oil

2 - 14.5 times its weight in oil

Each bead absorbs upto27
times its own volume

Leaf ompost, peat moss, straw, hay, sawdust,
ground corncobs, feathers, and other readily
available carbon-based products.

Clay, perlite, vermiculite, glass wool, sand, or
volcanic ash.

Man-made materials simibr to plastics, such as
polyurethane, polyethylene, and nylon fibers.

Non-toxic, non-hazardous polymers.

Combination of petroleum{erived co-polymers.

Solid, spherical plastic particles.
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B.43 Cost Factors

Booms containing Rubberizer start at 1.25 inches in diameter and l0 feet in length. These are

priced at $80.66 per unit. Larger booms are significantly higher in price. Particulate prices start

at $94.50 for 15 lbs. of absorbent.

OARS Passive Skimmer is offered in trro sizes, l3'n x 13" afid27" x27", both costing $720 for a
carton of 40 and 10, respectively.

Imbiber Beads Absorbent Pillows are sold in l8-pi11ow packs for approximately $275.

8.4.4 Emergency Response

Responses to hazardous material spill emergencies can involve a number of different participants
and a variety of activities. Typically, local emergency services personnel are first on the scene

and will emphasize the containment and stabilization, of a spill. State and federal regulatory
agencies focus on the details of site cleanup. Howevero it is ultimately the releaser's legal and
financial responsibility to clean up spills 6d minimize the risks to the health of the general
public andthe workers involved.

In anticipating responses to spill emergencies, localities often develop detailed plans, which
include the following elements:

I I clear and concise list of containment and cleanup countermeasures for each hazardous

material known to be present in the community in significant quantities.
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r Maps of terrain, transportation networks, and other geographical features of the area.

. Fire suppression techniques applicable in different scenarios. Water used in fire fighting
could become contaminated and would then also need to be contained and treated. In
addition, some materials may be water-reactive and pose a greater hazard when in contact
with water. Some vapors could condense into pools of liquid that must be contained and
removed as well. However, accumulated pools can be recovered with the appropriate pumps,
hoses, and storage containers. Application of various foams can reduce tle vapor generation
rates.

r Restorationtechniques.
. Disposal methods and sites. Hazardous material disposal may exceed the capabilities of

smaller cities and towns. In these cases, the plans indicate the appropriate state or federal
agency responsible for decisions regarding disposal (e.g., the Virginia Department of
Environmental Quatity, U.S. Environmental Protection Agency). Both CERCLA and RCRA
control disposal, so the plans nonnally reflect the requirements of these regulations for on-
site disposal, transportation, and off-site disposal. Also, a current list of RCRA disposal
facilifies normally is included in the response plan.

8.5 WATER TREATMENT TECHNOLOGTES

The objective of municipal water treafinent is to provide a supply of water that is potable, that is,
chemically and bacteriologically safe for human consumption. A variety of processes can be
used to remove contaminants from raw water and make it potable.

B.5.1 Description of Treatment Methods

Conventional treatnent processes include flocculation (making small particles stick together to
make bigger particles), sedimentation, filtration" and disinfection. More advanced processes
include ion exchange, adsorption, membrane technologies (e.g., reverse osmosiso nanofiltration),
and advanced oxidation. Advanced processes are not required for all water treatnent but
gpically are employed to remove contarrinants that cannot be removed adequately using the
conventional treahent methods. For domestic uses, treated water also must be aesthetically
acceptable (i.e., free from apparent turbidity, color, odor, and objectionable taste). For this
reasoo there are methods that also are used to control these factors within the freatnent process.

Conventional Processes. Flocculation, sedimentation, filtration, and disinfection are the
treatment processes most commonly employed by water treafuent plants to treat raw water.

Flocculation/Sedime,ntation. Flocculation refers to water freaffirent processes that combine
('coagulate') small particles in the raw water into larger particles (called "floc') that settle out of
the water as sediment. The coagulation of the particles improves the settling process. Alum and
iron salts or synthetic polymers (used alone or in combination with metal salts) are used to
promote coagulation. Settling or sedimentation occurs naturally as sand griq floc, and gross

solids settle out of the water. Solids settling and separation options include inclined plate
settlers, package settlers with flocculation modules, plate packs, and tube settlers.

Filhatiori; Media fil*ation is a core treafinent process used to remove all remaining particles
from the,wder. Those particles include clays and silts, organic mattef,, precipitates from other

I
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treatrnent processes in the facility, iron and manganese, and microorganisms. The purpose of
filtration is to clarifu the water and enhance the effectiveness of disinfection. The process can be
achieved using concrete or steel gIa'fty filters, shallow bed filters, and pressure filters.

Disinfection. Treated water usually is disinfected before it enters the distribution system to
edrsure that potentially harmful microbes are killed. Chlorine, chloramines, or chlorine dioxide
are most often used because they are very effective disinfectants, not only at the treatment plant
but also in the pipes of the distribution system. Ozone is a powerfrrl disinfectant, and ultraviolet
radiation is an effective disinfectant and treafinent for relatively clean source waters, but neither
of these is effective in controlling biological contaminants in the distribution pipes.

Advanced Processes. Advanced processes include chemical addition, ion exchange, adsorption,
and membrane technologies. Most of these processes are more costly than conventional
processes and are not tlpically required to meet water quahty standards. Consequently, most
water treatment plants do not use them. They are most commonly employed in specific
situations where the raw water characteristics require the removal ofuncommon contaminants.

Chemical Addition. A variety of chemicals that perform a range of functions can be added to
water during the treatrnent process. Fluoride typically is added towards the effluent end of the
process to act as an additive to prevent dental caries (tooth decay). In addition to its use for
disinfection, chlorine can be added as an oxidizngagent to help with the removal of metals such
as iron and manganese to destroy objectionable tastes and/or odors. Its addition early in the
process also can eliminate bacteria, which minimizes biological growths on filters within the
process. Substances such as lime and soda ash also can be added into the process stream to help
reduce hardness in the treated water. Addition of these chemicals causes the precipitation of
calcium and magnesium from the water. In addition, lime treatnent can remove iron, as well as

assist with the clarification of firbid waters and disinfection.

Ion Exchange. Ion exchange processes are used to remove inorganic contaminants if they cannot
be removed adequately using filtration or sedimentation. Ion exchange can be used to treat hard
water and also can be used to remove arsenic, chromium, excess fluoride, nitrates, radium, and
uranium.

Adsorption. Organic contaminants, unwanted coloring, and taste-and-odor-causing compounds
can stick to the surface of granular activated carbon (GAC) or powdered activated carbon (PAC)
and thus are {emoved from the drinking water. Typically, the process utilizes a scheme that
allows the treated water to pass through the adsorbate media (e.g., a contactor vessel) using

Savity or pressure.

Membrane Technoloeies. Membrane separation processes, such as microfiltration, ulfafiltration,
nanofiltration, and reverse osmosis, remove contaminants larger than the membrane pore size.
These processes allow clean water to pass through a merrbrane surface that rejects waste. With
this process, no chemical coagulants are required to remove turbidity or pathogens; however,
membrane separation processes tpicatly are costlywhen compared to conventional methods.

Taste and Odor Control. One of the objectives of water treatment is to produee palatable water
that is aesthetically pleasing. Inorganic salts or metal ions, a variety of organic chemicals found
in nature or resulting from industrial wastes, or blproducts of biological growths, may affect
flavor. Algae are the most frequent cause of taste and odorproblems in surface water supplies.
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Problems related to the palatability of water are generally unique in each system, and they must
be studied individually to determine the best approach for prevention and cure. Aeration is a
good method of groundwater treafinent, because odorous compounds are often dissolved gases

that are stripped during aeration. However, this method rarely is effective for surface waters
where the odor-producing compounds are non-volatile.

Oxidation by chlorination is the technique most commonly used for odor elimination. This
process as a first step in treatrnent provides both odor control and disinfection (see above).
Occasionally, potassium peflnanganate is more effective than chlorine as an oxidizing agent, and
it may be used in conjunction with chlorination to destroy tastes and odors. Ozone also can be
used because it is a strong oxidant. Activated carbon also may be applied as an odor and taste
control measure.

8.5.2 Pollutants Removed

Table B-4 lists the pollutants removed by the water treatrrent processes described above.

Table 84
SUMMARY OF POLLUTANTS REMOVED BY DIFFERENT WATER TREATMENT PROCESSES

Pollutant Type Treatment Process for Removal

Solids/Turbidity Flocculation/sedimentation is used to remove the bulk of the solids from the raw
water, while filtration processes typically are used to remove fine particles after
sedimentation. Membrane technologies also can be used to remove turbidity,
though they are costly.

Microbial Contaminanls Disinfection processes are the primary processes used to remove microbial
contamination from raw water. Membrane technologies also can contribute lo
microbe removal.

Synthetic Organics Adsorption processes (e.9., activated carbon) are best suited to the removal of
synthetic organic compounds.

Pesticides/Herbicides Adsorption processes (e.9., activated carbon) are best suited to the removal of
pesticides and herbicides, though the soluble nature of the compounds makes
their removaldifficult if present in high concentrations.

Metals and Other Inorganics Either chemical addition or ion exchange processes are best suited to the
removal of inorganic contamination (e.9., hardness) from the treated water.

Petroleum Products As with other organic contaminants, adsorption processes (e.9., activated carbon)
are best suited to the rernoval of petroleum products from the treated water.

Acid or Alkaline Compounds Chemical addition processes are best suited to the adjustment and control of
treated water pH.

8.5.3 Cost Factors

Treatment Technologr Costs. The costs for water treatnent are varied and depend on a
number of factors, including raw water quatlty and eftluent requfuements. Because water
trealrreat technologies have to contend with a wide potential range of influent characteristics,
their costs are tlpically calculated on a case-by-case basis and, consequently, teafrnent costs can
vary broadly depending upon the raw water treated. For this reason, there is no simple way to
summarizercosts for individual water teatment technologies.
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Water Rates. A water utility must receive sufficient revenue to cover the costs of adequate

service. Therefore, water rates must be set to cover basic service requirements, including
operation and maintenance expenses, debt service (including interest, principal, and reserves),

utility extensions and improvements, and plant replacement for perpetuation of the system. The
total revenue collected reflects not only recent costs but also must anticipate future costs during
the period for which the rates are established. Occasionally, water rates are adjusted in response

to special circumstances, as was done recently by the Rivanna Water and Sewer Authority to help
curtail consumption during drought conditions in the Reservoir watershed.
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WATER REGULATIONS AND CONTROL PROGRAMS

C.l INTRODUCTION
The Route 29 Blpass project is subject to multiple federal and state environmental regulations
directed at improving and maintaining water quatity. Activities by others in the watershed
likewise are govemed by many federal and state, as well as local, regulations. These regulations
set standards for surface water and drinking water quality, establish best management practices
and prograrns to ensure that water quahty standards are achieved, require mitigation of the water
quali6r impacts of constrrction projects, and dictate hazardous material handling methods to
ensure safety and public health. The following sections describe the major water and hazardsus
material regulations and control programs that may be applicable to the project or other activities
in the Reservoir watershed.

c.2 WATER QUALITY STANDARDS Ar\D REGULATIONS

C.2.1 tr'ederal Standards and Regulations

Clean Water Act The Clean Water Act (CWA) is a 1977 amendrnent to the Federal Water
Pollution Control Act of 1972, whrch set the basic stnrcture for regulating discharges of
pollutants to waters of the United States. The CWA gave the U.S. Environmental Protection
Agency (EPA) authority to set technolog5r-based effluent standards for industries and to set water
quahty standards for contaminants in surface waters. The Act makes it unlawful for any person
to discharge any pollutant from a point source into waters of the United States unless a permit is
obtained.

The CWA allows EPA to delegate many permitting, adminisfative, and enforcement aspects of
the law to state governments. In Vhgini4 the Deparfinent of Environmental Quality (DEQ) has
assumed much of the responsibility for implementing and enforcing certain aspects of the CWA.
However, EPA still retaias oversight responsibilities, and in certain cases, veto power. Major
provisions of the CWA are listed below.

Section 319 requires states to identify waters affected by nonpoint source (I.[PS) pollution and
develop man4gement programs to control NPS pollution.
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Section 303(d) requires states to develop a list of waters not suitable for certain designated uses

because they do not attain water quatrty standards. A Total Maximum Daily Load (TMDL) also

must be detemrined for each pollutant of concem in waters on the list.

Sections 303(d) and 208 require states to develop water quality management plans.

Section 401 requires applicants for federal CWA permits to obtain from the state (in Vitgtoia,
DEQ) a certification (Virginia Water Protection Permi| that discharges will comply with
applicable effluent limitations and water quahty standards.

Section 402 establishes the National Pollution Discharge Elimination System (NPDES) to limit
pollutant discharges into streams, riverso and bays. This requirement led to formation of the
Virginia Pollution Discharge Elimination System permit progr:lm, which is administered by
DEQ.

Section 404 requires a permit from the U.S. Army Corps of Engineers for discharge of dredged

or fill material into waters of the United States, including wetlands.

Water Quality Ac.t of 1987. These amendmernts to the CWA recognized that, despite much
progress, water quality problems persisted. Among other provisions, the legislation:

. Established a comprehensive program for contolling toxic pollutant discharges, beyond that
already provided in the CWA, to respond to so-called 'toxic hot spots."

. Added a program requiring states to develop and implement programs to contol NPS
pollution, or rainfall runoff from farm and urban areas, construction, forestr5r, and mining
sites.

. Authorized $18 billion for wastewater treatment grants.

. Authorized or modified a number of programs to counter water pollution problems in specific
geographic areas, such as coastal estuaries.

. Revised many of the CWA's regulatory, permit, and enforcernelrt progritms.

Federal Water Quahty Standards Regulation 40 CFR f31. This regulation specifies minimum
requirements for water quahty standards.

1996 Amendments to Safe Drinking Water Ac.t These amendments require each state to
develop a Source Water Assessment Program to identiff 1) the boundaries of the assessment

areas from which one or more public water systems in the state receive supplies of drinking
water; 2) the contaminants for which monitoring is required, ild the origins within each

delineated area of such contaminants to determine the suscqltibility of the public water ryatems
in tle delineated area to these contaminants.

C.2.2 Virginia Standards and Regulations

Wrginia Water Quality Standards. These regulations contain three major elements:

l) Designated Uses - Designated Uses are defined as those uses specified in water quahty
standards for each water body or segment, whether or not they are being attained. All Virginia
waters are designated for the following uses: recreational uses, such as swimming and boating;
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the propagation and grovrth of a balanced, indigenous population of aquatic life, including gilme
fish, which might reasonably be expected to inhabit them; wildlife; and the production of edible
and marketable natural resources, e.g., fish and shellfish. Through the protection of these desired
uses, other uses such as industrial water supply, irrigation, and navigation also are protected.
Should additional standards be needed to protect other uses (such as public water supply) as

dictated by law or improved knowledge, they will be adopted.

2) Water Ouality Criteria to Protect Designated Uses - Water quahty criteria can include general
narrative statements that describe good water quality and specific numerical concentrations that
are known to protect aquatic life and human health. Narrative criteria include general protective
statements known as the "free froms." For example, "all state waters shall be free from
substances attributable to sewage, industrial waste, or other waste in concentratiols, amounts, or
combinations which contravene established standards or interfere directly or indirectly with
designated uses of such water or which are hannful to human, animal, plant, or aquatic life."
They also describe water quatlty necessary to protect designated uses such as swimming,
drinking and the propagation and growth of aquatic life. Numerical limits are for specific
physical, chemical (toxics), and radiological characteristics of the waters (e.g., minimum of 4.0
mgtL dissolved oxygen, 2.5 aglL ammonia, 3.8 ugll copper).

3) Antidegradation Policy - This policy protects water quality at three levels, or otiers":

. Tier I specifies that existing in-stream water uses, and the level of water quahty to protect the
existing uses, shall be maintained and protected. This means that as a minimumo all waters
should meet adopted water quahty standards.

. Tier 2 protects water that is better than specified water quality standards. Only in limited
circumstances may water quahty be lowered in these waters.

. Tier 3 refers to exceptional waters where no new, additional, or increased discharge of
sewage, industial wastes, or otler pollution is allowed. These waters must be specifically
listed in the regulation.

Surface Water Management Act of 1989. For swface waters that have a history of low-flow
conditions that threaten important uses, the state must ensure adequate surface flow of water.
This Act requires that any withdrawals of 300,000 or more gallons per month in a surface water
management area have a withdrawal permit if new, or a withdrawal certificate to continue
existing water withdrawals. Permits and certificates must include a conservation plan that is
activated during low-flow conditions in the water source.

Snte Water Control Law. This regulation mandates the protection of existing high-quatity State
waters and provides for the restoration of all other State waters so that reasonable public use and
the growth of aquatic life are supported. The State is authorized to administer a permit program
for any activities, such as consfuction projects, that could affect awater source,

C.2.3 Transportation-Related Laws and Regulations

Intermodal Surface Transportation Efficienq Act of 199L Requires transportation planners,
highway officials, and transit interests to recognize environmental values and incorporate
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environmental protection and enhancement measures into programs to develop and improve the
nation's surface transportation system.

Transportation Equity A4 Section 1309. The U.S. Department of Transportation was directed
to develop and implement a coordinated review process for highway construction projects. The
review process is applied to projects that require either the preparation of EISs or EAs under
NEPA, or the conduct of any otler environmental review, analysis, opinion, or issuance of an
environmental permit.

c.3 EROSTON Ar\D SEDTMENT CONTROL REQITTREMENTS

C3.1 Virginia Erosion and Sediment Control Laq Regulations, and Certification
Regulations

These regulations control soil erosion, sedimentation, and nonagricultural runoff from *land-

disturbing activities" in order to prevent degradation of property and natural resources. The
regulations speciff "Minimum Standards," which include criteri4 techniques, and policies that
must be followed on all regulated activities. The statute delineates the rights and responsibilities
of local governments that administer erosion and sediment control progfiuns and those of
property owners who must comply. These responsibilities are listed in the Yirginia Erosion &
Sedirnent Control Handbook.

C.3.2 Virginia Department of Transportation Road and Bridge Specifications

Contractors on VDOT projects must follow these specifications, which include specific
requirements for clearing, excavating, filling, installing drainage structures, handling chemical
and pefioleum products, staging of ground-disturbing activities, and contolling erosion and

sedimentation. The specifications are certified by the Virginia Deparhent of Conservation and
Recreation as complying with the Virginia Erosion and Sediment Control Law. Some of the
provisions are listed below.

Section I 07. I 4 Environmental Stipulations:

"(a) Erosion and Siltation: The Contractor shall exercise every reasonable precaution,
including temporary and pennanent measures, throughout the duration of the project to control
erosion and prevent siltation of adjacent lands, rivers, streams, wetlands, lakes, and

impoundments. Siltation control measures shall be applied to erodible material exposed by any
activity associated with constnrction including, but not limited to, clearing and grubbingo local
material sources, stockpiles, disposal areas, and haul roads.

"The Contractor shall comply with the requirements of Section 301.02 of the Specifications.
Should the Contractor as a result of negligence or noncompliance leave an area exposed more
than lS-days, the cost of temporary seeding and or mulching shall be at Contractor's oum
expense. If the delay is due to circumstances beyond tle Contractor's control, the Department
will be responsible for the expense.
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"Terrporary measures shall be coordinated with work to enflre effective, and continuous,
erosion and siltation control. Permanent erosion control measures and drainage facilities shall be
installed as the work progresses.

"The Contractor shall have, within the limits of the project, an employee certified by the
Departrnent of Conservation and Recreation in Erosion and Sediment Control who shall inspect
erosion and siltation control devices and measures for proper installation and deficiencies
immediately after each rainfall, at least daily during prolonged rainfall, and weekly when no
rainfall event occurs. Deficiencies shall be corrected immediately. Failure on the part of the
Contractor to maintain appropriate erosion and siltation control devices in a functioniug
condition may result in the Engineer notiffing the Contactor in writing of specific deficiencies.
If the Contractor fails to correct or take appropriate actions to correct the specified deficiencies
withio 24-hours after receipt of such notification, the Deparhnent may do one or more of the
following, require the Contractor to suspend work in other areas and concentrate efforts toward
correcting the specified deficiencies, hold progress estimates, or proceed to correct the specified
deficiencies and deduct the entire cost of such work from monies due the Contractor. Failure of
the Contractor to maintain a certified Erosion and Sediment Control employee within the limits
of the project will result in the Engineer suspending work related to any land disturbing activity
until such time as a certified Erosion and Sediment Control employee is present on the project.

"(b) Pollution:
o'1. Water: The Contractor shall exercise every reasonable precaution throughout the
duration of the project to prevent pollution of rivers, streams, and impormdments. Pollutants
such as chernicals, fuels, lubricants, bitumens, raw sewage, paints, sedimentation, and other
haflnful material shall not be discharged into or alongside rivers, streams, or impoundments
or into channels leading to them.

"Construction discharge water shall be filtered to remove deleterious materials prior to
discharge into state waters. During specified spawning seasons, discharges and construction
activities in spawning areas of state waters shall be restricted so as not to disfurb or inhibit
aquatic species that are indigenous to the waters. Neither water nor other efflue,nce shall be
discharged onto wetlands or breeding or nesting areas of waterfowl. When used
extensively in wetlands, heavy equipment shall be placed on mats. Temporary construction
fills and mats in wetlands and flood plains shall be constructed of approved nonerodible
materials and shall be removed by the Confactor to natural ground when the Engineer so

directs.

"If the Contractor dumps, discharges, or spills any oil or chernical that reaches or has the
potential to reach a watenray, he shall immediately notiff all appropriate jurisdictional state
and federal agencies in accordance with the requirements of Section 107.01 and shall take
immediate actions to contain, remove, and properly dispose of the oil or chemical.

"Excavation material shall be disposed of in approved areas above the mean high water mark
shown on the plans in a millner that will prevent the retum of solid or suspended materials to
state waters. If the mark is not shown on the plans, the mean high water mark shall be
considbred tle elevation of the top of stream banks.
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"Construction of neu/ bridge(s) and dismantling and removing existing bridge(s) shall be
accomplished in a manner that vrill prevent the dumping or discharge of construction or
disposable materials into rivers, streams, or impoundments.

'Construction operations in rivers, streams, or impoundments shall be restricted to those
areas where channel changes are shown on the plans and to those that must be entered for the
construction of structures. Rivers, steams, and impoundments shall be cleared of falseworlg
piling, debris, or other obstructions placed therein or caused by construction operations.

"The Contractor shall prevent stream constriction that would reduce stream flows below the
minimum, as definedbythe State Water Control Board, during construction operations.

"If it is necessary to relocate an existing stream or drainage facility temporarily to facilitate
construction, tle Contractor shall design and provide temporary channels or culverts of
adequate size to carry the normal flow of the stream or drainage facility. The Contractor
shall submit a temporary relocation desrgn to the Engineer for review and acceptance in
sufficient time to allow for discussion and correction prior to begrnning the work the design
covers. Costs for the temporary relocation of the stream or drainage facility shall be included
in the contract price for the related pipe or box culvert...

"...Construction operations near rivers, streams, or impoundments may be subject to water
quahty pennit jurisdiction. Clearing and grubbing within 100 feet of the limits of ordinary
high water will not be permitted until authorized by the Engineer. Once started, work in a
jurisdictional area shall be continuously prosecuted until completed.

"Section 303.03 Erosion and Siltation Confol:

"...Erosion and siltation control devices and measures shall be maintained in a functional
condition at all times. Temporary and permanent erosion and sedimentation contol measures

shall be inspected after each rainfall and at least daily during periods of prolonged rainfall.
Deficie,ncies shall be immediately corrected. The Contractor shall make a daily review of the
location of silt fences and filter baniers to ensure that they are properly located for effectiveness.
Where deficiencies exist, corrections shall be made immediately as approved or directed by the
Engineer...
*...(a) Earth Berms and Slope l)rains: The top of earthwork shall be shaped to permit runoff
of rainwater. Temporary earth berrrs shall be constructed and compacted along the top edges of
embankments to intercept runoffwater. Temporary slope drains shall be provided to intercept
runoff and adequately secured to prevent movement. Slope drains may be flexible or rigid but
shall be capable of being readily shortened or extended. A portable flume shall be provided at
the entrance to ternporary slope drains.

"(b) Incremental Seeding: Cut and fill slopes shall be shaped and topsoiled where specified.
Seed and mulch shall be applied in accordance with the requirements of Section 603 as the work
progresses in the following sequence:
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"1. Slopes whose vertical height is 20 feet or greater shall be seeded in three equal
increments of height. Slopes whose vertical height is more than7l feet shall be seeded lrn25-
foot increments.

"2. Slopes whose vertical height is less than 20 but more than 5 feet shall be seeded in two
equal increments.

"3. Slopes whose vertical height is 5 feet or less may be seeded in one operation.

"seeding operations shall be initiated within 48 hours after attaining the appropriate grading
increment or r4)on suspension of grading operations for an anticipated duration of greater than 15

days or upon completion of grading operations for a specific area...
*...(e) Temporary Silt Fences, Geotextile tr'abric Silt Barriers, and filter Barriers:

"1. Temporary silt fences: Fences shall be erected at locations shown on the plans or
detennined by the Engineer. Extra-strength geotextile fabric shall be provided and posts

shall not be spaced more than 6 feet apart. Posts shall be unifomly installed with an
inclination toward &e potential silt load of at least 2 but not more than 20 degrees. Attaching
fabric to existing trees will not be permitted.

"Fabric shall be firrrly secured to the post or wire fence. The bottom of the fabric shatl be
entrenched in the ground at least 4 inches. Fabric may be spliced only at support posts and
with an overlap of at least 6 inches. The top shall be installed with a l-inch tuck or
reinforced top end section. The height of the finished fence shall be a nominal 36 inches.

"2. Geotextile fabric silt barriers: Existing fences or bnrsh barriers used aloag the
downhill side of the toe of fills or below pipe culvert installations shall have standard-
strength geo-textile fabric attached at specified locations. The bottom of the fabric shall be
entrenched in the ground at least 4 inches, and the top shall be installed with a l-inch tuck or
reinforced top end section.

"Brush bariers shall be installed prior to any major earth-disturbing activity and trimmed
sufficiently to prevent tearing or puncturing fabric. Fabric shall be fastened securely to the
brush barier or existing fence. A 6-inch overlap of fabric for vertical and horizontal splicing
shall be maintained and tighfly sealed.

"3. Temporary filter barriers: Barriers shall consist of standard-strength geotextile fabric
or lO-ormce burlap fabric and shall be securely fastened to wood or metal supports that are

spaced at not more than 3-foot intervals and driven at least 12 inches into the ground. At
least three supports shall be used. The bottom of the fabric shall be entrenched in the existing
ground at least 4 inches. The temporary filter barrier shall be at least 15 but not more than 18

inches in height. The top of the fabric shall be installed with a f -inch tuck or reinforced top
end section.

"Ternporary filter barriers shall be installed in ditch lines and at temporary locations as directed
or approved bythe Engineer where construction changes the earth contour and drainage runoff.
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"(0 Sediment Basins: Sediment basins are required if stormwater runoff flowing across a

disturbed area exceeds the standards ofthe Virginia Erosion and Sediment Control Regulations."

C.4 STORIVTWATER MANAGEMENT A}[D PERMITTING
REQITTREMENTS FOR CONSTRUCTTON ACTTWTTES

C.4.1 EPA Phase I and Phase II Stormwater Regulations

In response to the CWA and the Water auafity Act of 1987, EPA developed Phase I of tle
NPDES Stormwater Program in 1990. The Phase I program covered sources of stormwater
runoff that had the greatest potential to affect water quahty negatively. Under Phase I, EPA
requiredNPDES pennits for stonnwater discharges from:

. "Medium" and 'olaxge" municipal separate storm sewefs located in incorporated places or
counties with populations of 100,000 or more.

. Industrial activities in 1l categories, one of which is construction activity that disturbs 5 or
more acres of land.

Operators of the facilities, systems, and construction sites regulated under the Phase I NPDES
Stormwater Program can obtain perrrit coverage under an individually tailored NPDES pennit
(developed for some industrial facilities) or a general NPDES permit (used by most operators of
industrial facilities and construction sites). The Phase tr Final Rule, published in the Federal
Register on December 8, 1999, requires NPDES permits for stormwater discharges from:

r Certain regulated small municipal sqrarate stonn sewer systems.

r Construction activity disturbing between I and 5 acres of land (i.e., small construction
activities).

In addition to expanding the NPDES Stormwater Program, the Phase II Final Rule revises the
"no exposure" exclusion and the temporary exemption prwided for certain industrial facilities
under Phase I of the program. Dischargers of stormwater &om industrial activities and municipal
separate stormwater systems must obtain Virginia PDES permits.

C.4.2 Virginia Stormwater Management Act

This Act tasls the Virginia Deparhnent of Conservation and Recreation with implementing
Virginia's Stormwater Management (SWM) program to prevent flooding and contamination of
local waterways. Iocal programs must meet or exceed the minimum standards contained in the
regulations. Under the Act, state agencies must errploy SrWM practices whether or not the
locality in which a state facihty is to be located has a SWM program.

C.4.3 Stormwater Management Law and Virginia Stormwater Management Regulations

The law is codified at Title 10.1, Chapter 6, Article 1.1 of the Code of Virginia and the
regulations are found at Section 4 VAC 3-20 of the Virginia Adminisfrative Code. This
legislation regulates land development aCIivities to prevent water pollution, stream channel
erosion, depletion of groundwater resources, and more frequent localized flooding to protect
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propertyvalues and natural resources. SWM prognlms operated according to this law and related
regulations are intended to reduce these adverse effects and to manage the quality and quantity of
stormwater runoffon a watershed-wide basis.

C.5 DRINKING WATER REQTIIREMENTS

C.5.1 Federal Drinking Water Standards and Regulations

T\e 1974 Safe Drinking Water Act (SDWA) (PL 93-523) codified the first national drinking
water regulations into law. Under the SDWA, EPA was authorized to promulgate enforceable
Marimum Contarrinant kvels (MCLs) for specific drinking water contaminants of concem.
This has led to the regulation and establishment of maximum allowable levels for approximately
90 potential contarrinants of concern. The SDWA was amended in 1986 and again in 1996 to
help collect data for future requirements, ild to assist in protecting drinking water through
methods other than direct regulation of specific contarrinants (i.e., through source water
protection and public reporting of drinking water contaminant levels).

The 1986 Amendments required every public water system to establish and maintain records and
reports and to monitor and provide information to EPA to assist in establishing regulations or
evaluate health risks from unregulated contaminants. One such new requirement was the
Information Collection Rule QCR), which required public water system operators to provide
EPA with monitoring and treatuent data, rn addition to the total colifonn rule (TCR),
disinfection/disinfection byproducts (D/DBP), and surface water treatnent rule (SWTR) data.

The 1996 Amendments provided for making befier infomration available to the consumer;
expanded the focus of drinking water protection from simply setting MCLs to also providing
source water protection, operator training, and capacity development; implemented the use of
risk assessment techniques to prioritize potential risks; and set up a revolving fund for funding
drinking water projects. As a whole, the SDWA uses a "multiple barrier" approach to drinking
water protection. This approach includes setting limits for contaminants in drinking water,
assessing and protecting drinking water sources, protecting wells and collection systems, making
sure water is treated by qualified operators, ensuring the integrity of distribution systems, and
making information available to the public on the quahty of their drinking water.

The two categories of drinking water standards include the National Primary Drinking Water
Regulations (NPDWRs, or primary standards) and the National Secondary Drinking Water
Regulations (NSDWRs, or secondary standards), as listed in Table C-l for selected
contaminants. Priman/ standards are legally enforceable standards that apply to public water
systerns. They protect drinking water quality by limiting the levels of specific contaminants that
can adversely affect public health and are known or anticipated to occur in water. These limits
take the fomr of MCLs or Treafinent Techniques, which are described below. Secondary
standards are non-enforceable guidelines regarding contarrinants that rnay cause cosmetic effects
(such as skin or tooth discoloration) or aesthetic effects (such as taste, odor, or color) in drinking
water. EPA recommends secoadary standards to water systems operators but does not require
compliance.
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Table G-l
NATTONAL DRTNKTNG WATER REGULATTONS (AS OF 1l1l02l

Primary Regulations for Selected Gontaminants

Gontaminant MCLG I (mg/L) ilGLIorTTt(rgll-)
Totiaf coliforms (including fecal coliform and E. mlil
Turbidity

Chlorine (as Clz)

Cadmium

Chromium

Copper

Cyanide

Lead

Nifate
Nitrite

Benzene

Zero

N/A

MRDLG 1 
= 4

0.005

0.1

1.3

o.2

Zero

10

1

Zero

5.Oo/o2

TT3

MRDLl=4
0.005

0.1

TT a; action levet = 1.3

o.2

TTa; action level = 0.015

10

1

0.005
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Maximum Contaminant Level (MCL) - The highest lerrel of a contaminant that is allorred in drinking water. MGLs are set as
dose to MCLGs as feasible using the best available treatment technology and taking cost into consideration. MCLs are
enforceable standards.

Maximum Contaminant Level Goal (MCLC) - The level of a contaminant in drinking water belour which there is no knoum or
elpected risk to heatth. MCLGs allorv for a maryin of safety and ale non-enforceable public health goals.

Maximum Residual Disinfectant Level (MRDLI - The highest level of a disinfectant allowed in drinking water. There is
convincing evidence that addition of a disinfectant is necessary for contrcl of microbial contaminants.

Maximum Residual Disinfactant Level Goal (MRDLG) - The level of a drinking urater disinfectant belolrr wttich there is no known
or expected risk to health. MRDLGs do not rcflect the benefits of the use of disinfuc'tants to contnol microbial contaminants.

Traatnent Technique (TT) - A requircd prooess intended to rcduce the level of a contiaminant in drinking water.
2 No more than 5.0olo of samples total coliform-positive in a month. (For water sllstems that collect fuirver than 40 routine
samples per month, no more than one sample can be total coliform-positive). Every sample that has total colifoms must be
anatyzed for fecal coliforms. There may not be any fecal coliforms q E. di.
3 At no time can turbidity go above 5 NTU; systems ihat filter must ensure fiat the turbidity go no higher than 1 NTU (0.5 NTU
for conventional or direct fitfuation) in at least 9506 of the daily samples in any month. As of January 1,2002, turbidi$ may never
exceed 1 NTU, and must not exceed 0.3 NTU in 9506 of daily samples in any month.
a Lead and copper arc regulated by a TT that requires slrstems to conhol the conosiveness of their water. lf morc than 10olo of
tap water samples exceed the action le\rel, lvater systems must take additional step. For coppsr, the action lerrel is 1.3 mg/l-,
and for lead is 0.015 mg/L.

Secondary Regulations

Gontaminant Secondary Standard

Chloride

Copper

lron

pH

Totral Dissolved Solids

Zinc

250 mg/L

1.0 mgA

0.3 mg/L

6.5 - 8.5

500 mg/L

5 mg/L

Source: EPA NPDWRs and NSDWRS, 9 VAC 2$2S)-5 ef seg.

Currently, EPA sets standards through NPDWRs for approximately 90 contarrinants in drinking
water. These include non-carcinogenic, carcinogenic, and microbial contaminants. After
reviewing health effects studies, EPA sets a Maximum Contarrinant level Goal (MCLG), the
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maximum level of a contaminant in drinking water at which no known or anticipated adverse
effect on the health of persons would occur, and which allows an adequate margm of safety.
Because MCLGs consider only public health and not the limits of detection and treatnent
technology, sometimes they are set at a level that water systems operators cannot meet.
Therefore, once the MCLG is determined, EPA sets an enforceable standard. In most cases, the
standard is an MCL, the marimum permissible level of a contaminant in water that is delivered
to any user of a public water system. The MCL is set as close to the MCLG as feasible, which
the SDWA defines as the level that may be achieved with the use of the best available
technolory, treatment techniques, and other means that EPA finds are available, taking cost into
consideration. Water treafinent facility operators then must achieve MCLs in their systems.

When no reliable economically and technically feasible method exists to measure contaminants
at low concentrations, a Treafinent Technique is set rather than an MCL. A treafrnent technique
is an enforceable procedure or level of technological performance that public water systems must
follow to ensure control of a contaminant. Examples of SDWA requirements requiring a
treatment technique are the Surface Water Treatrrent Rule (disinfection and filtration) and the
I-ead and Copper Rule (optimized corrosion control).

C.5.2 Virginia Drinking Water Standards and Regulations

Specific drinking water regulations for Virginia are found in the Virgioia Statutes and the
Virginia Administrative Code (VAC). Title 32.1 (Health), Chapter 6 @nvironmental Health
Services), Article 2 @ublic Water Supplies), Section 32.1-170 states that '"the regulations of the
Board governing watenrorks, water supplies, and pure water shall be designed to protect the
public health and promote the public welfare and shall include criteria and procedures to
accomplish these purposes." The statute then indicates that the regulations may include:

l. Requirements and procedures for the issuance ofpermits required by this article;

2. Minimum health and aesthetic standards forpure water;

3. Minimum standards for the quahty of water that may be taken into a waterworks;

4. Criteria for the siting, design, and construction of water supplies and waterworks;

5. Requirements for inspections, examinations, and testing of raw or treated water;

6. A requirement that owners of public systems submit (i) regrrlar samples of water for
bacteriological, chemical, radiologrcal, physical, or other tests or (ii) the results of such
tests from such laboratory as maybe acceptable to the Commissioner;

7. Requirementsforrecordkeepingandreporting; and

8. Such other provisions as may be necessary to guarantee a supply of pure water.

Specific drinking water regulations are codified n 12 VAC 5-590. The Code sets forth
regulations for ensuring that standard methods of drinking water treatnent plant construction,
permitting, operation, water treafinent, and reporting are followed. Part tr of the Code includes
plant-operating regulations. Parts Itr and IV deal with consfuction regulations, materials,
construction methods, and disinfection. The Code also includes a schedule for compliance with
various requirements ofthe SDWA. Table C-2 lists Virginia standards and regulations.
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Table C-2
vrRGrNrA WATER QUALTTY CRTTERTA AND STANDARDS (9 VAG 25-260-5 ET SEQ.)

Parameter Value for Glass lll Nontidal Waterc

Dissolved Oxygen (mg/L)- Minimum

Dissolved Oxygen (mg/L) - Daily Average

pH

Maximum Temperature (oC)

4.O

5.0

6.0 - 9.0

32

Parameter (ug/L) Acute " Ghronic b

Aquatic Life - Freshwater
Public Water
Supplies " All Other Surface Waterc d

Benzene "

Cadmium is

Chloride

Chlorine Total Residual

Chromium lll i s

Chromium Vl r

copper t s

Cyanide

Fecal Coliformi

lron

Lead ie

Nitrate

Total Dissolved Solids

zincts

3.9

860,000

19

1700

16

18

22

1.1

230,000

11

210

11

12

5.2

't2

250,000 h
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710

14

215,000

124

1,300

700

3oo h

15

10,000

500,000 h

5,000 h110

" One-hour average concenk?tion not to be exceeded morc than once wery three years on the average.
b Fourday avetage concentration not to be excaeded more than one every three yeats on the average.

" Untess otherwise noted, these criteria have been calculated to protect human health from toxic effects through drinking water
and fish consumption.
o Unless otherwise noted, these criteria ha\re been calculated to protec't human health from toxic effects through fish
consumption.

" Known or suspected carcinogen, human health standards are for a risk level of 10{.
r All metals shall be measured as dissolved. All aquatic life criteria for metals apply to the biologically available form of the
metal. Metals measured as dissolved shall be considered to be biologically available, or, because local rcceiving water
characteristics may otherwise affect the biological availability of the metal, the biologically available equivalent measurcment of
the metal can be further defined by determining a Waier Effect Ratio (WER) and multiplying the numerical value shourn in 9
VAC 2S26G.140 B by the WER. Refer to I VAC 2$26G.140 F.
s Freshwater aquatic life criteria for these metals are expressed as a function of total hardness as CaCQ (mdL), and as a
tunction of the pollutanfs Water Effect Ratio (WER) as defined in 9 VAC 25-260-140 F. The equations and calcubtion melhods
are provided in 9 VAC 2$160-140 B.
h To maintain acceptable taste, odor, or aesthetic quality of drinking water.

' g VAC 2*2@-170. Fecal coliform bacteria; olher waters (non-shellfish). A. General requirsments. ln all surftace waters,
except shellfish waters and certain waters addressed in subsection B of this section (rJyaters receiving seutage discharge), the
fecal coliform bacteria shall not exceed a geometric mean of 200 fecal coliform bacteria per 100 mL of water for two or morc
samples over a 30-day period, or a fecal coliform bacteria level of 1,flD per 1fi) mL at any time.
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C.6 HAZARI)OUS MATERIAL TRANSPORTATION Ai\D STORAGE
REGT]LATIONS

C.6.1 Federal Standards and Regulations

Resource Consemati.on and Recovery Act (RCRA). RCRA's primary goals are to protect human
health and the environment from the potential dangers of hazardous waste disposal, to conserve
energy and nafural resources, to reduce the amormt of hazardous waste generated and to ensure
that these wastes are managed in an environmentally sound malner. The federal standards
established under RCRA also require permits for transportation, storage, treabnent, and disposal
of hazardous wastes.

Comprehensive Environmental Response, Conpensation, and Liabitity Act (CERCLA).
Commonly known as Superfun{ CERCLA gives EPA the authority to respond directly to
releases or threatened releases of hazardous substances that may endanger human health or the
environment. The Act requires that all releases of hazardous substances exceeding certaful
quantities be reported by the responsible party to the National Response Center (NRC).
Reportable quantities and reporting criteria are set forth in 40 CFR 302.

Spills involving Extremely Hazardous Chemicals (EHC) that overlap with the CERCLA-listed
chemicals (40 CFR Pafi 302.4) must be reported to the NRC, and also to the Local Emergency
Planning Committee (LERC) and the State Emergency Response Council (SERC).
Tranqportation accidents involving hazardous materials must be reported to the NRC
immediately by the carrier when, as a direct result of the materials:

' A person is killed;
r I person receives injuries requiring hospitalization;
. Properlydamage exceeds $50,000; or,
. Fire, breakage, or spillage of an etiological agent (a viable microorganism or its toxin that

causes, or rnay czlrlse, human disease) occurs.

Emergency Planning and Conmunity Right to Know Act (EPCRA), also known as Title III of
Superfund Amendments and Reauthorization Aa (SARA). This law sets the requirements for
facilities that manufacture, process, or store certain hazardous or toxic chemicals at certain
threshold levels on-site to report annually to state and local governments, turd to report any
accidental releases on a timely basis. SARA Tifle Itr also requires the establishment of SERCs
and grants implementation responsibilities to the state and local govemments. Sections 302, 303,
3M,3llo and 312 provide for Chemical Emergency Release Contingency Plans. Section 303
describes the comprehensive emergency response plan and Section 304 presents guidelines for
emergency notification. The Virginia Emergency Response Council is a DEQ entity that
receives, processes, andanalyzes all SARA Title Itr reporting data from the regulated community
of business and industry, and also is the state point of contact for all community rigbt-to-know
information requests. The Council cooperates with governments, emergency services,
businesseso and the public to prevent, plan, prepare for, and manage chemical errergencies.
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Hazardous Materials Transportation Act This law gives the NRC responsibility for receiving
reports of incidents involving hazardous materials reportable under 49 CFR 171 for the
transportation of hazardous materials.

C.6.2 Virginia Standards and Regulations

DEQ Enforcement Manual This manual provides guidance to DEQ staff in enforcing
Virginia's environmental statutes and regulations. The procedures in the Manual guide the staff
in undertaking timely, reasonable, appropriate, consistent, and fair enforcement actions. The
notification procedures for accidental releases of hazardous materials also are included to
expedite response to a spill.

Wrginia Waste Management AcL This law charges the Director of DEQ with issuing permits
(including those for transportation) to applicants for the management of solid and hazardous
wastes, which includes hazardous waste control and containment.

Wrginia lfazardous Waste Management Regalations. These regulations (VWMA VC $10.1-
1426,9 VAC 20-6A-263,9 VAC 2A-6042A through 9 VAC 20-60-500) closely follow federal
standards established under RCRA, and require permits for transportationo treaffnent, storage,
and disposal of hazardous wastes. This includes all federal and state hazardous waste
management and hazardous materials transportation regulations, including placarding of
vehicles, and the manifest accounting procedure.

Haurdous Waste Transporter Pemtit. Any person or commercial business that intends to
transport hazardous wastes originating or terminating in Virginia must apply for this permit. The
term of the permit is l0 years from the effective date. The tlpical requirements of a permit
include:

' Compliance with all federal and state hazardous waste management and hazardous materials
transportation regulations.

' Prqlaredness of drivers and handlers to respond correctly to a spill incident, and proper
wanrings, cleanup, and reporting should a spill occur.

r Personal certification that the applicant has the ability to provide hazardous waste transport
services consistent with Virginia Hazardous Waste Management regulations.

. An EPA identification number assigned to the business.

Specific procedures for accidental discharges are listed as well. In the event of a discharge or
spill of hazardous wastes, the transporter shall "take appropriate emergency aclions to protect
human life, health and the environment and shall notiS appropriate local authorities." Upon
arival on the scene of state or local emergency or law-enforcement personnel, the tranqporter
shall carry out the actions required. If the discharge of hazardous waste occurs during
transportation, and a DEQ official determines that immediate removal of the waste is necessary,
an emergencytransporterpermit will be issued in accordance with 9 VAC 20-60-450 H.

For highway transport, notice shall be grven to the agencies indicated in 9 VAC 20-60490 C 2
after each incident during the course of transportation (including loading, unloading, and
temporary storage) that directly results in the discharge of hazardous waste. The notice required
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by 9 VAC 20-6049A C I shall be given to the NRC, US Coast Guard, and the Department of
Emergency Services. For discharges affecting state waters, the notice also shall be given to the
appropriate regional office of DEQ.

Hazardous Woste Emergency Permit This pennit is issued for hazardous waste management
activities in emergency situations where there is a threat to human health or the environment. It
specifies how the wastes will be received and where they are to be stored, treated or disposed.

C.7 LOCAL CONTROL PROGRAMS

C.7.1 HazmatResponse Programs

The 1999 City of Chadottesville/Albemarle CountyAJniversity of Virginia Emergency
Operations Plan @OP) was drafted to 'lrovide a preplanned, coordinated response to a release of
oil or hazardous materials that may affect the health and well-being of the general public or the
environment." This plan for integrated hazardous spill response action defines the organization,
roles, and responsibilities of local departuents and agencies to ensure minimal threats to human
health and the environment. Procedures are established to coordinate federal, state, local, and
private resources in order to use the most efficient mitigation, cleanup, and containment
measures available for a hazardous material spill or release.

The EOP applies to any incident involving any substance identified as an oil or hazardous
material in SARA Title ltr, Section 302, Extrernely Hazardous Substances, and Section 313,
Toxic Chernicals, as well as tle hazardous substances defined in CERCLA.

The local Emergency Planning Committee (LEPC) is responsible for development and
maintenance of the EOP. Membership is comprised of rqresentatives from local law
enforcement agencies, fire deparfinents, rescue squads, facility owneni and operators, an elected
public official, and the Coordinator for Emergency Services. Other individuals may petition the
LEPC formembership.

The Emergency Services Organization (ESO) is responsible for hazardous material spill
response. The ESO is composed of law enforcement agencies, fire deparhents, and rescue
squads. This organization may be further augmented by implementing mutual support
agreerrents or by requesting assistance from state and federal sources. The Fire Chief or senior
fire official on-scene is in tactical command of the deploynent of responding units. The
Emergency Services Coordinator is in overall command of coordinating the response of local
resources and of making requests for outside assistance.

The City and County Fire Deparhents take the lead in responding to oil or hazardous material
emerge,ncies. They are assisted by the City, Comty, and University Police, three rescue squads,
and City, County, and Universtty public works organizations. The telqrhone is the most likely
means by which emergency services will be contacted, but notification also may be received over
radio nets monitored by emergency services. The Emergency Services Coordinator and Hazmat
Coordinator for the City, County, or University then will be notified by the 9ll Emergency
Communications Center.
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The response by emergency services will depend on the amount and toxicity of the material
released. City, County, and Universrty of Virginia public works personnel will provide heavy
equipment, such as front-end loaders or dump trucks, to assist in containment of hazardous

materials runoff. These organizations will provide personnel and materials to close off storm
gutters and drains to keep runoff from fire fighting, wash-down operations, or liquid materials
from entering and contaminating sewer systems, streanns, rivers, and reservoirs. Contarninated
soil, runoff, and equipment will be neutralized or removed in accordance with established
procedures for the particular material involved.

For emergencies requiring implementation of mutual support agreements, assistance of the
regional response team, or assistance from state agencies, a local emergency will be declared. A
State On-Scene Coordinator will be requested to coordinate state agency response at the site. For
releases that do not involve state waters, the Department of Emergency Services will provide a

Coordinator. When state waters are threatened by a release, DEQ's water division will provide
the State On-Scene Coordinator.

Responding personnel will check the involved vehicle(s) for placards or other evidence of the
involvement of oil or hazardous materials. This inspection also will include checking for leaks
or other signs of a release before coming in close proximity of a vehicle. Personnel also will be
alert for other indicators of a chemical release, such as sounds of escaping pressurized gas,

sfange odors, or physical manifestations such as burning of the skin or eyes, dizziness, or
difficulty in breathing. An extensive list of these procedures is outlined further in the EOP.

C.7.2 County Ordinances

Albemarle County's Water Protection Ordinance is codified as Section 17 of the Albemarle
County Code. The ordinance establishes the County's regulation of developme,nt activity with
respect to erosion and sediment control and stomrwater managernent in the following articles:

Anicle II - Erosion and Sediment Control A landowner is required to submit an ooerosion and
sediment control plan" before initiating any "land disturbing activity," or if an "erosion impact
area" exists on the properly in question. The plan must include specifications for temporary and
permanent erosion and sedime,nt control me:Nures, as well as a statement describing the
maintenance responsibilities of the owner. The County may choose instead to enter into an
o'agreement in lieu of plan" if the land disturbing activity is for the purpose of building or
modifying a single-family dwelling uniq provided the activity poses no threat to water quality or
adjacent land.

Article III - Stormwater Management and Water Qualig. All County land falls into at least
one of four'lratsr resources areasn': development af,eas, areas of infill and redevelopment, water
supply protection areas, and other rural land.

Water supply protection areas are those areas within the watershed of a public water supply
reservoir, which includes *all land within the county that drains naturally to the South Fork
Rivanna Reservoir, Beaver Creek Reservoir, Totier Creek Reservoir, Sugar Hollow Reservoir,
Ragged Mountain Reservoir, Chris Greene L,ake, and to any impoundment designated in the
future.'n
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A landowner must submit a "stormwater management/BMP plan" before beginning any
development activity in a water supply protection area. The plan may include both stormwater
management facilities and/or non-structural measures, such as the minimizatian of impervious
surfaces or wetland restoration, to maintain adequate water quality. The plan also must
incorporate BMPs in conjunction with or in addition to stormwater management facilities, and
the County may add other requirements it deems necessary to deal with damaging conditions to
downstream properties and waterways.

The article also sets certain standards that development projects must meet. For instance, the l0-
year post-development peak rate of runofffrom a land development in a water supply protection
area must not exceed the l0-year pre-development peak rate of runoff. Special attention is given
to stream buffers, requiring the landowner to retain or establish, as well as manage, sfieatn
buffers of specified size, depending on the water resources area in which the development is
located. Although certain developme,nt (i.e., pre-existing development, on-site or regional
stormwater facilities and temporary erosion and sediment controls, and water-dependent
facilities) is allowed ia sfream buffers, the landowner must submit a mitigation plan that
identifies the impacts of development and specifies BMPs and mitigation measures that will be
used before development in the stream buffer can begin.
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