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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.

S-3



Route 29 Bypass
Elnal Srpplementtl Enuinnmenttllmpact9btument Sammry

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

z-ts



?##3li!!f),^o,*",-",^r*n"rr, " *, "**,

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.
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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

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

2-22



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

Aherndivcs
Route 29 Bypass

Final SapplenentuI Envbonmentd Impac't Sto:lenent

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%.

46



E nviro n m antal C o ns e qa e n c a
Route 29 Bypass

Final Saplemenul Envirunmenul Impaet Stuanent

o
a
o
O
o
)
a
a
o
I
o
o
o
O
a
a
a
o
I
a
o
a
a
a
t
I
a
o
o
a
I
o
o
a
t
I
a
I
c
I
o
a
o

?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

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

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
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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'
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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.

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

4-64



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

Envlronm enlal C onsequeaces
Route 29 Bypars

Final Sapplemental Etironmentul frrqtaet Storcilent

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.
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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
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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,

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

Index-2



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

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.

B-3



Route 29 Bypass
FInaI Supplemenbl Envitonmenbl Impact Sbterent AgendixB

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

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

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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SELECTION OF FINAL MITIGATION MEAST]RES

I).1 INTRODUCTION
Mitigation measures include a variety of design features, construction practices, and operational
policies aimed at avoiding or reducing harm to the environment. In developing this project a
number of such measures bave been identified and incorporated into the project plans. Others
are still being considered and may be incorporated depending on the final outcome of the studies.

Still others have been considered but eliminated as not practical or feasible. The following
sections describe the development of mitigation measures and factors considered in whether to
implement them.

D.2 IVTITIGATION MEAST]RES IDENTIF'IED IN F'EIS

D.2.1 Erosion & Sediment Control
Chapter IV, Section M of the 1993 FEIS discussed the original stormwater mitigation measures

that were planned to protect the South Fork Rivanna River Reservoir (the Reservoir) during and
after the construction of the Bypass. The EIS stated that "erosion and sediment coatrols will be
implemented to minimize water quatlty impacts from increased levels of sedimentation and
turbidity. Control measures may include benns, dikes, sediment basins, fiber mats, straw silt
balriers, netting, mulch, temporary and permanent seeding, and other methods.nn Though the
specific designs and placements of these measures were not identified at that stage of project
development, commifuents were made to incorporate them as the project moved forward.

D.2.2 Highway Runoff Control
Chapter [V, Section H of the 1993 FEIS mentioned that vegetated slide slopes and ditches would
be established and would minimize anypotential water quahty degradation. Though the specific
placements and timing of these measures were not identified atthat stage of project development
commitme,nts were made to incorporate them as the project moved forward.

I).2.3 Hazardous Material Spilt Control
The FEIS acknowledged the potential for hazardous material spills occurring as a result of
vehicular accidents on the By;lassn but did not identifr specific physical controls for containment
of such spillsl::,The FEIS also noted that local emergency reE)onse teams would be generally
responsible flr containing spills to prevent their reaching the Reservoir. Finally, the FEIS noted
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tlat the design features that would be employed on the project (such as wide shoulders, a median
separating opposing traffic, and appropriate roadway geometry) would help reduce the risk of
hazardous material spills.

D.3 MITIGATION MEAST]RES DEVELOPED DT]RING DESIGN
As the project moved forward into the design phase, a number of specific features were
developed to reduce the potential adverse effects of the Blpass on the Reservoir and its
watershed. Many of these, such as stormwater management ponds and erosion and sediment
controls, are incorporated routinely into all higbway projects. These and other measures have
evolved as the project has progressed through each stage of more detailed design and in
coordination with Rivanna Sewer and Water Authority officials.

D.3.1 Erosion & Sediment Control
Black & Veatch Corporation, a consulting firm experienced in water resources analyses,
evaluated proposed (not yet final) plans for erosion and sediment confiol in its 2001 rqtorts for
the Thomas Jefferson Planning District Commission/Charlottesville-Albemarle Metropolitan
pfanning Organization. Black & Veatch reviewed the Virginia Erosion and Sediment Control
Regulations, the Yirginia Stormwater Regulations, ffid the Virginia Department of
Transportation (VDOT) Manual af Practice for Planning Stormwater Managemenl and
compared the planned erosion and sediment controls for the Route 29 Blpass project to these
baselines to evaluate their adequacy. Black & Veatch concluded that the erosion and sediment
controls for the Route 29 Blpass project, which included silt basins, silt traps, rock check dams,
and silt fences, represented standard methods used by VDOT for controlling erosion and
sediment at highway construction sites.

As described by Black & Veatch, "all disturbed areas will either be directed into stormwater
ponds (which will be used temporarily for sediment contol) or be directed into ditches and then
into sediment traps." Black & Veatch also noted that'turbidity curtains will be installed at all
three major natural drainage channels into the Reservoir downstream of the proposed
construction. This will help to reduce &e amount of sediment that reaches the main body of the
Reservoir and the water treafrnent plant intake."

Black & Veatch indicated that the erosion and sediment control plans were expected to reduce
sediment loads by 507o relative to a scenario of no contols. However, as noted by VDOT in a
written review of Black & Veatch's report, a number of additional controls already were being
considered for the Blpass project, but were not included in the Black & Veatch study (such as

sqrarate, two-phased Erosion and Sediment Control Plans; the emplolmrent of a full-time,
Virginia Deparffnent of Conservation and Recreation-certified Erosion and Sediment Control
Inspector, and installation of a concrete Jerseybarier along fill sections closest to the Reservoir).

D.3.2 Highway Runoff Control
The principal means of controlling pollution from highway runoffis to route tle runoffthrough
stormwater management (SWM) ponds. The ponds are designed to improve the quality and
regulate the quantity of stormwater nrnoff discharging into receiving streams. The aim is to
detain the runoff for a period of time over which particulate matter can settle out and to reduce
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post-construction nrnoff to near pre-construction volumes. Figures D-lA, D-lB, and D-lC
show the locations of stormwater management ponds proposed for the portion of the Bypass
within the Reservoir watershed boundaries.

In 1998, VDOT initiated studies by Dr. Shaw Yu, a faculty member of the Civil Engineering
Department at the University of Virginia (ttVA) and also a Faculty Research Engineer for the
Virginia Transportation Research Council, to review and comment on the project's stormwater
management plans, and to recommend potential improvements to the plan. Dr. Yu's IJVA team

checked the sizing of the ponds and draw-down times versus design standards and literature
values. In some cases, the team recommended changes to pond designs or to relocate
conveyance ditches, such as a stormwater conveyance ditch leading into SWM pond l1-1, to
avoid possible short-circuiting of the ponds' teatnent abilities.

In July 1999, the UVA team recommended design modifications to the drainage swales that
convey runoffto the treafinent ponds. The UVA team concluded that *significant treatnent of
runoff can be accomplished if drainage swales are propedy designed and maintained" (Kuo, et
aI., 1999, and Patron, 1998, as quoted in UVA, 7/99). The team recommended that all swales
and ditches be constructed according to specific guidelines including: using soils with high
permeability and infiltration rates; using vegetation in all open channels; setting murimum
longitudinal and side slope values and minimum bottom widths; and including check dams

wherever possible. The check dams already had been included as part of the construction phase

erosion and sediment control plans; however, the UVA team concluded that the dams would
enhance runoffcontrol if they were made a permanent feature of the open drainage paths.

The UVA team also investigated methods for improving the pollutant removal efficiency of the
ponds through the use of vegetation to increase pollutant uptake. In May 1999, the IJVA team
reported on several studies of biodetention and grassed swales. It monitored a bioretention area

at Monticello High School in Charlottesville from November 1998 through the summer of 1999.

It sampled 12 storms for removal efficie'ncy of Total Suspended Solids (TSS), total phosphorous
(TP), chemical oxygen demand (COD), oil & grease (O&G), and fecal coliform, and found high
pollutant removal efficiencies. The team also reviewed a biodetention pond in Warre,rton,
Virginia that receives runofffrom the Route 17 Blpass. The qntern is composed of an upper and
lower pond, separated by a vegetated benn. Runoff is treated first by detention in tle upper
pond, and then by further detention in &e lower pond.

In July 1999, the UVA team recommended designing the berm between the sediment forebay and
the pennanent wet pond in each stormwater pond as a bioretention area. To create bioretention
conditions, the team recommended constructing the berm from permeable soil with a high
organic content and planting it with flood-tolerant vegetation. The team indicated that vegetation
in the bioretention area could increase detention time, provide pollutant removal by plant uptake,
and create an aerobic zone and substrate for the growth of micro-organisms responsible for the
degradation of many compounds. InNovember 2000, the UVA team reviewed the updatedplans
for the stormwater detention facilities and suggested further improvements, as summarized
below.
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SWM Facility /f-l. This facility is designed for a tlree-step treament sequence consisting of a
dry sump area'- a sediment forebay, and a wet pond. The IIVA team believed that the inlet ditch
would enter the wet pond too close to the outleq which could possibly result in a short-circuit of
the systern and a decrease in treahent effectiveness of runoffentering the pond from this ditch.
The team recortmended that the inlet ditch be moved to increase treafrnent effectiveness, and that
the ditch be relocated to discharge directly into the sediment forebay. If the location of the ditch
could not be moved such that it would discharge in the forebay, then it should be relocated such
that it discharges as far away as possible from the outlet, or a baffle system could be added to
increase the flow path and travel length from where the ditch enters the pond to the pond outfall
structure.

SIVM Facilily 13-f. This facility is designed for a three-step treafrnent sequence consisting of a
dry sump uxe4 a sediment forebay, and a wet pond. The UVA team believed that the shape of
the pond, combined with the location of the inlet to the wet pond from the sediment forebay, due
to site constraints, would shorten the potential flowpath to the outlet. The team recommended
that, if the inlet cannot be relocated, a vegetated berm/baffle system be added to the facility
between the sediment forebay and the wet pond. The vegetated berm would function similarly to
a bioretention area and would enhance the facility's featment potential by lengthening the flow
path and rernoving pollutants through uptake by vegetation. The team also noted that the
addition of a vegetated berm or baffle would give emergency workers extra time to respond to a
spill before it reached the wet pond portion of the facility.

SWM Facility l8-t This facility is designed for a three-step treatment sequence consisting of a
dry sump areaD a sediment forebay, and a wet pond. The IIVA team indicated that while the pond
length-to-width ratio is low, the flowpath had been improved from the originat design, which
included some runoffthat directly entered the creek into which the wet pond discharges without
flowing through the facility. This flow would be diverted so that all runofffrom this area enters
the dry sump area. In addition, the facility's emergency spillway was redesigned to be located in
the wet pond portion of the facility instead of in the sediment forebay. This will reduce the
chance for scour and resuspension of sediments that might be carried out of the system during
large events. The LIVA team recommended that tle flow be spread evenly over the forebay to
prevent channelization and ma:rimize pollutant removal efficiency.

SWM Facility 2t-1. T\is facility is designed for a three-step treahne,lrt sequence consisting of a
dry sump area) a sedimelrt forebay, and a wet pond. The facility is in-line with an intermittent
sfeam, and so it collects "clean" streamflow as well as runoff. The UVA team thought that the
pond had a low length-to-width ratio and a short drawdown time and recommended
modifications, such as the addition of a vegetated bermlbaffle systern" to increase the residence
time in the facility.

SWM Facility 21-2. T\is facility is designed for a three-step treatment sequence consisting of a
dry sump area, a sediment forebay, and a wet pond. In addition, this facility included a swale
located directly adjacent to the outlet. The UVA team believed that the pond had a low
drawdown time and a low length-to-width ratio and also recomme,nded that runoff from the
swale be redirected to the opposite side of the pond before entering the frcility. Or, if this were
not possible, tke addition of a baffle system would help lengthen the flow path and travel time
within the facitry.
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SWM Facility 22-1. T\is facihty is designed for a three-step freafrnent sequence consisting of a
dry sump axea, a sediment forebay, and a wet pond. The LIVA team recommended relocation of
the two inlets discharging directly to the sediment forebay so that they would discharge into the
dry sump area. The team also recommended that the sedime,nt forebay be completely separated
from the wet pond by a berm or other structure. Finally, the team suggested that the floupath
within the facility be lengthened, potentially by a vegetated berm/baffle system within the pond.

The LIVA team also investigated the possibility of treating runoff before it reached the
stormwater ponds. In November 1998, the UVA team compiled data on "space-limited BMPs,"
including Stormceptor,Isoilater, StormFilter, Vortechs, StormTreat, Ba56aver, V2Bl, Fox Flush,
and HydroSwitch. They collected data on removal efficiency for TSS, COD, total nitrogen, TP,
orthophosphate, O&G, lead, zinc, cadmium, copps, chromium, nickel, irono total coliforms, and
fecal coliform.

D.3.3 Hazardous Material Spill Control

In order to enhance the spill mitigation conffols already built into the project, several consultants,
including Black & Veatch and the UVA teanl have suggested additional controls. Black &
Veatch noted that installing sluice gates or shutoff valves at the outfall of the ponds could trap
any spills within the SWM ponds and would give emergency response teams exfa time to deal
with spills. In addition, the UVA team investigated a series of absorbent products that could be
used at various points along the potential flow route of a spill. These included repair materials
that seal punctured containers and prevent additional leaks; road dikes and absorbent socls for
containing spills before they reach the drainage system; and drain plug products for plugging the
systern either before it enters the drainage system or before it can exit a SWM facility.

The IJVA team's final recommendations on this issue are that VDOT and the local response
team should develop and implement an emergency spill response plan for the project that
contains detailed drainage information for each segment of the roadway and each SWM facility,
so that response personnel are aware of all options or potential sites for containment. In addition,
the team recommended that all emergency response personnel be trained in using spill
containment technology.

VDOT has committed to installing a concrete Jersey barrier along the shoulder of filI sections in
the vicinity of the Reservoir to provide more positive containment of errant vehicles, and prevent
them from running onto slopes leading to the Reservoh. Because no intermediate access points
wilt be provided along the length of the Bypass, provision of special access points for ernerge,ncy

vehicles was discussed with the Design Advisory Commiuee. However, due to concerns of the
Committee and the County that no additional access is ever provided onto the Blpass, they were
not incorporated into the plans. Emergency vehicle crossovers would be installed at five
locations along the Blpass to facilitate emergency responses should accidents occur.

D.4 SELECTION OF'F'INAL MITIGATION MEAST]RES

The design of erosion and sediment control measures, stormwater runoffcontrolso and hazardous
spill protection measures still is incomplete at this point. However, the following sections
describe the measures that have been incorporated into the planso or that VDOT has committed to
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incorporating in the plans. These measures may be supplemented or modified further following
resumption of final design efforts and prior to construction. Table D-l shows a comparison of
measures currently planned and measures identified during earlier stages of the studies and

design.

D.4.1 Erosion & Sediment Control

During constnrction, erosion and sediment controls will consist of temporary filter barriers,
tennporary silt fences, temporary sediment traps, jute mesh and EC-3 mat erosion control in
ditches, Tlpe tr rock check dams, culvert inlet protections, diversion dikes, block and gravel

sediment filter curb inlet protection, block and gravel sediment filter drop inlet protection, stone

outlet protectiono and Type tr turbidity curtains. Rock check dams would be used in all the
ditches of the proposed roadway within 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 major
natural drainage channels into the Reservoir existing downstream from the proposed construction
area. This will help to reduce the amount of sediment that reaches the main body of the
Reservoir and the treatnent plant intake.

VDOT plans to purchase permanent drainage easements along these existing swales and
proposes the construction of rock check dans in the swales. The ease,me'nts would allow VDOT
to access the swales before, during, and after the consfiuction, should the need arise. The
following specifications for erosion and siltation control are included in the design plans:

. Specific information on erosion and sediment control is shown on site drawings and plans.
All site erosion and sediment controls shall be constructed and maintained according to the
details and specifications as shown on the site drawings and plans.

. Separate two-phased Erosion and Sediment Control Plans have been designed for this
project. These specifications are in compliance with VDOT's Road and Bridge Specifications
Sections 301.02 and 303.03(b) (see Appendix C).

. Full-time Deparhnent of Conservation and Recreation-certified Erosion and Sedimeat
Control Inqpectors will be assigned to this project.

. l00%o of all roadway ruaoffwater that would flow into the Reservoir would first be captured
by a stonnwater selver or a ditch system and directed into SWM ponds.

r All perimeter siltation controls will be installed prior to any land-disturbing activities.
r All channel changes shall be constructed during the eadiest stage of constnrction and shall be

constructed in the dry if possible. Stabilizing vegetation shall be established before flow is
redirected through the constructed area.

. Multiple sediment baniers will be constructed. All stormwater running offthe site will fint
pass through a silt fence and tlen be conveyed through ditches with rock check dams, and

eventually into sediment faps or sediment basins.
r Rock used in check dams, erosion control, and riprap shall be in accordance with Section 203

and Section 414 of the applicable VDOT Road and Bridge Specifi.cations.
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Table D-1
SUiIMARY OF POLLUTION CONTROL MEASURES

Control ltleasure
2001 (Reviewed by

Black &Veatch)1993 FE|S

Erosion and Sediment Control
Block and gravel sediment filter curb inlet protection

Block and gravel sediment filter drcp inlet protection

Check dams {
Culvert inlet protection {
Diversion dikes

Stone outlet protection

Temporary ftlter baniers

Temporary sediment traps

Temporary silt fences

Turf reinforced mats

Type ll turbidity curtiains

Temporary and permanent seeding { {
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Stormwater Management

Dry sediment forebay

Wet ponds

OiUgrit separator chambers

Sorbent materials

Tanker trap

Water quality inlets

Jersey banier along fill sections closest to Reservoir

Spill Gontrol
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r Silt removal and sediment clean-out from erosion and siltation control items shall be
performed in accordance with the following:

Temporary sediment basins and sediment fraps: when the'\ref'storage volume has been
reduced by 50%.

Dewatering basins: when the excavated volume has been reduced by 50%.

All other erosion and siltation control items: when capacity, height, or depth has been
reduced by 50%.

Runoff that leaves the construcfion site will be collected in sediment basins that also will be
converted into permanent stormwater management facilities for future control of runoffonce tle
construction is completed (see below for a full description of stormwater management ponds).

D,4.2 Highway Runoff Control

The completed Route 29 Blpass project will incorporate multiple features to reduce the effects of
highwayrunoffon the Reservoir. Curbing will be installed along the e,ntire length of fill sections
of the roadway within the Reservoir watershed in order to capture 100% of the runofffrom the
road surface. In addition, strategic placement of inlets and drainage slatems at several locations
in the watershed would capture runofffrom approximately 10 acres of existing developed areas

outside of the project's right of way and convey it to the ponds for treafinent. These areas

include several businesses and existing roads whose runoff current$ drains unfeated directly
into the Resenroir.

Once collected, the runoff will be conveyed to SWM ponds through concrete pipe systems.
There are six SWM ponds within or discharging to the watershed (Ponds I l-1, 13-1, l8-1, 21-1,
2l-2, and22-l), as was shown in Figures D-lA, D-lB, and D-lC. The ponds also are designed
to function as temporary sediment basins during the construction of the Blpass. After
construction is complete, the ponds are to be restored to their origrnal depth and converted into
permanent stormwater retention ponds. The pond specifications called for a storage volume
equal to three times the water quality volume (which is equal to the first one-half inch of runoff
multiplied by the total impenrious area of the land development projec| and the ability to store
and treat 20.76 m"ha each wet and dry storage during construction for sediment confrol. Ponds
ll-1, l3-1, and l8-1 would discharge into tributaries of Ivy Creek, which in turn flows into the
Reservoir. Ponds 2l-1,21-2, and22-l would discharge into tributaries of the Reservoir.

As mentioned above, the primary SWM facilities will be multi-charrbered stormwater retention
ponds that consist of an initial dry sump are1 a sediment forebay, and a wet detention pond area.

Specific information the SWM facilities is shown on the site drawings and plans. All
SWM facilities shall be constnrcted and maintained according to the details and specifications as

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

. The ponds are designed as '\ffet" retention facilities to increase pollutant removal efficiency
and improve water quality;

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

r An outlet wider than the inlet;

D-l1
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. 3:1 side slopes for easymaintenance access;

r I shallow safety ledge around the perimeter;
. Fencing around the perimeter;
r d sediment forebay at the entrance to the pond, with rock riprap erosion protection, that is

sized for a volume equal to l0o/o of the total pond volume;
I The use of perimeter vegetation in tle wet ponds to increase biological uptake; and,

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

All of tle ponds axe designed such that runoffenters from the inlet pipe to a dry sump are4 sized
to capture tle volume of a tanker truck (1,300 d) in the event of a spill. Inflow then is 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. The pond system is
designed such that runofffrom the entire corstruction site within tle Reservoir watershed drains
into one of the six ponds. In each case, the drainage during construction and the drainage after
the Blpass is complete will be the same, so that each pond drains the same area during and after
construction.

SWM Facility 11-L This facility is located at Mainline Station 183{0 and collects runofffrom
Mainline Station 167+00 to 184+00. SWM Facility I l-l is designed as a wet retention facility
and is sized to control an ultimate drainage area of 24.78 acres. The water quallty volume is
134,927 cubic feet, which is equal to three times the water quality volume for the total land
development area (not just the impervious surface as required).

Storm runofffrom the roadway e,nters SWM Facility l1-1 and passes through a sump area sized
for a 10,000-gallon tanker spill. The runoff then passes over a weir and enters a shallow
sediment forebay, which is sized at 10 percent of the manimum storage volume, or 28,388 cubic
feet. The runoffthen passes over another weir and enters the permanent pool, which is sized to
provide the ma:rimum storage volume of 283,883 cubic feet. The outlet structure is comprised of
a modified SWM-I riser at an elevation of 517.53 feet. The size of the outlet prpe is 375 mm to
control the outlet flow. The emergency spillway is at an elevation of 518.64 feet. The 2-year
water surface elevation is 518.43 feet, l0-year water surfrce elevation is 518.64 feet and the
100-year water surface elevation is 519.03 feet. SWM Facility 11-l provides stormwater
management quantity control for the 2- and the l0-year event as required, but in addition, also
provides quantity control for the 100-year event. The outfall would discharge into an unnamed
tributary of Ivy Creek at a point approximately two miles from the Reservoir.

SWM FacititylS-I. This facihty is located al ldainline Station 192+00 and collects runofffrom
Mainllns Station 184+00 to 204+00. SWM Facility l3-l is designed as a wet retention facili,ty
and is sized to control an ultimate drainage area of 35.21acres. The water quatlty volume is
l9l,7l8 cubic feet, which is equal to three times the water qualrty volume for the total land
development area (not just the impervious surface as required).

Storm runofffrom the roadway enters SWM Facility l3-l and parises through a sump area sized
for a 10,000-ga11on tanker spill. The runoff then passes over a weir and enters a shallow
sediment forebay, which is sized at l0Yo of the maldnrum storage volume, or 33,859 cubic feet.
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The runoff then passes over another weir and enters the permanent pool, which is sized to
provide the ma:rimum storage volume of 338,598 cubic feet. The outlet stucture is comprised of
a modified SWM-I riser at an elevation of 454.62 feet. The size of the outlet pipe is 375 mm to
control the outlet flow. The ernergency spillway is at an elevation of 456.40 feet. The 2-year
water surface elevation is 455.88 feet, l0-year water surface elevation is 456.40 feet, and the
100-year water surface elevation is 457.04 feet. SWM Facility l3-l provides stormwater
management quantity control for the 2- and the l0-year event as required, but in addition, also
provides quantity control for the 100-year event. The outfall would discharge into an unnamed
tributary of Ivy Creek at a point approximately two miles from the Reservoir.

SWM Facitityl8-l. This facility is located at Mainline Station 207+5A and collects runofffrom
Mainlins Station 204+00 to 213+00. The flouryath for this facility has been improved from the
original design, which included some nmoff that directly entered the creek into which the wet
pond discharges without flowing through the facility. This flow has been re-diverted so that all
runofffrom this area enters the dry sump area. In addition, the facility's ernergency spillway has
been redesigned and now is located in the wet pond portion of the facihty instead of in the
sediment forebay. This will reduce the chance for scour and resuspension of sediments tlat
might be caried out of the system during large events. SWM Facility l8-1 is designed as a wet
retention facihty and is sized to control an ultimate drainage area of 12.33:rcres. The disturbed
area draining to the temporary sediment basin during construction is 12.33 rrcrcs. There is an
existing 3.04 acres of undisturbed and undeveloped grass that is being diverted around the pond.
The pond's water quahty volume is 67,137 cubic feet, which is equal to three times the water
quahty volume for the total land development area (not just the impervious surface as required).

Storm runofffrom the roadway enters SWM Facility l8-l and prnses througb a sump area sized
for a 10,000-gallon tanker spill. The runoff then passes over a weir and enters a shallow
sediment forebay, which is sized at l0o/o of the maximum storage volume, or 13,149 cubic feet.
The runoff then passes over another weir and enters the permanent pool, which is sized to
provide the ma>rimum storage volume of 131,490 cubic feet. The ouflet stnrcture is comprised of
a modified SWM-I riser at an elevation of 512.54 feet. The size of the outlet pipe is 450 mm to
control the outlet flow. The emergency spillway is at an elevation of 513.50 feet. The 2-year
water surface elevation is 513.30 feet lO-year water surface elevation is 513.50 feet, and the
100-year water surface elevation is 513.80 feet. SWM Facility l8-l provides stormwater
management quantity control for the 2- and the l0-year event as required, but in addition, also
provides quantity confrol for the 100-year event. The outfall would discharge into an unnamed
tributary of Ivy Creek at a point approximately one mile from the Reservoir.

SWM Facility 21-1. \\is facility is located sl ffiainline Station 217+00 and collects runofffrom
Mainline Station 213+00 to 219+O0. SWM Facility 2l-1 discharges into an intermittent
unnarred tributary of the Resernoir approximately 1,750 feet from the Reservoir. The facility is
an in-line facility that captures additional drainage area from off-site, providing additional water
qualrty and quantity treatment to an area located between the proposed alignrnent and Hydraulic
Road where previously there was none. SWM Facility 21-l is designed as a wet retention facility
and is sized to control an ultimate drainage area of 36.28 acres. The water quahty volume is
197,272 cubic feet, which is equal to three times the water quahty volume for the total land
development are*(not just the impervious surface as required).
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Storm runofffrom the roadway enters SWM Facility 21-l andpasses through a sump area sized

for a 10,000'gallon tanker spill. The runoff then passes over a weir and enters a shallow
sediment forebay, which is sized at l0%o of the mudrrrum storage volume, or 33,789 cubic feet.

The runoff then passes over another weir and enters the permanent pool, which is sized to
provide the maximum storage volume of 337,890 cubic feet. The outlet structure is comprised of
a modified weir wall at an elevation of 501.82 feet. The size of the outlet pipe is 1,350 mm to
control the outlet flow. The 2-year water surface elevation is 502.52 feet, l0-year water surface

elevation is 502.71feet, and the 100-year water surface elevation is 503.04 feet. SWM Facility
2l-l provides stormwater management quantity control for the 2- and the lO-year event as

required, but in addition, also provides quantity control for the 100-year event.

SWM Facility 21-2. Thrs facility is located at Mainline Station 220+00 and collects runofffrom
Mainlins Station 219+{0 to 222+A0. SWM Facility 2l-2 dtscharges into an intermittent
unnamed tributary of the Reservoir at a point approximately 1,450 feet from the Reservoir. The

facility is an in-line facility that captures additional drainage area from off-site, providing
additional water quallty and quantity treafinent to an area located between the proposed

alignment and Hydraulic Road where previously there was none. SWM Facility 2l-2 is designed

as a wet retention facilrty and is sized to control an ultimate drainage area of 15.61 acres. The

water qualttyvolume is 84,996 cubic feet, which is equal to three times the water quatltyvolume
for the total land development area (not just the impervious surface as required).

Stonn runofffrom the roadway enters SWM Facility 2l-2 and passes through a sump area sized

for a 10,000-gallon tanker spill. The runoff then passes over a weir and enters a shallow
sediment forebay, which is sized at l}o/o of the ma:rimum storage volume, or 17,A95 cubic feet.

The runoff then passes over another weir and enters the permanent pool, which is sized to
provide the maximum storage volume of 170,950 cubic feet. The outlet structure is comprised of
a modified weir wall at an elevation of 505.86 feet. The size of the outlet pipe is 1,050 mm to
control the outlet flow. The 2aear water surface elevation is 506.22 feet, lO-year water surface

elevation is 506.33 feet, and the 100-year water surface elevation is 506.53 feet. SWM Facility
2l-2 prowdes stormwater managemeirt quantity control for the 2- and the l0-year eve,lrt as

required, but in addition, also provides quantity control for the 100-year evelrt.

SWM Facility 22-1. T\is facih'ty is located at Mainline Station 225+0A and collects runofffrom
Mainline Station 222+00 to 23Gf00. SWM Facility 22-l discharges into a ravine that drains to
the Reservoir approximately 450 feet from the Reservoir and is the closest of the stormwater
management facilities to the Reservoir. SWM Facility 22-l is designed as a wet retention facility
and is sized to control an ultimate drainage area of 25.30 acres. The water quatlty volume is
137,759 cubic feet and is equal to three times the water quatlty volume for the total land

development area (not just the impervious surface as required).

Stonn runofffrom the roadway enters SWM Facility 22-l andpasses through a sump area sized
for a 10,000-gallon tanker spill. The runoff then passes over a weir and enters a shallow
sediment forebay, which is sized at lAo/o of the maximum storage volume, or 27,282 cubic feet.

The runoff then passes over another weir and enters the permanent pool, which is sized to
provide the ma:rimum storage volume of 272,823 cubic feet. The outlet structure is comprised of
a modified SWM-I riser at an elevation of 444.09 feet. The size of the outlet pipe is 600 mm to
confiol the outlet flow. The emergency spillway is at an elevation of M5.22 feet. The 2-year
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water surface elevation is 444.76 feet, l0-year water surface elevation is 4'N4.98 feet, and the
100-year water surface elevation is M5.22 feet. SWM Facility 22-l proides stormwater
management quantity control for tle 2- and the lO-year event as required, but in addition, also
provides quantity control for the 100-year event. Because of the facilify's proximity to the
Reservoir, the 2-, l0-, and 100-year design events all pass through the principal spillway. An
emergency spillway has been provided as a safety feature, but should only have flows greater

than the 100-year design event passrng over it.

Table D-2 shows the characteristics (water quality volume and storage volume) of the six
stormwater manageme,nt ponds within the Reservoir watershed.

Table D-2
SWiI FACILITY CHARACTERISTICS

Facility Number Drainage Area (acles)
Storage Volume

(cubic feet)
Water QualityVolume

(cubic feet)

11-1 24.78

13-1 191,718

18-1 67,137 131,490

21-1 197,272 337,890

21-2 15.61 170,950
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D.4.3 Hazardous Material Spill Control

In the event of a spill of hazardous materials onto a highway, local resources initiate a kvel tr
response to contain the spill and prevent its spread with absorbent booms and pads. Albemarle
Connty Officials indicate that the vast majority (99o/o) of spills 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 spillso ild 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 Deparbnent of Emergency Services. Regional kvel
III haznat response teams are based in Fredericksburg, Harrisonburg and Henrico County.

The drainage and stormwater treafinent system for the Blpass is designed to capture and treat
l00o/o of the runofforiginating from the road surface, as well as some off-site runoff. If a liquid
hazmat spill were to occur during dry weather, it potentially could be contained before it reached
the drainage system, depending on the location and severity of the spill and the rapidity of
response crews in reaching the scene. If not contained in time, material spilled oato the road
surface would eventually enter the drainage system and flow toward the SWM pond. Upon
reaching the SWM pon4 the spilled liquid would be contained in the dry sump are4 which is
designed to store the volune of a tlpical tanker truck (1,300 cubic feet, or approximately 10,000
gallons). The material could then be cleaned up from there. However, the possibility still would
exist of material seeping into the ground and eventually reaching the groundwater table.

22-1
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If the spill occurred during a rain stom, it would of course be more difficult to contain it before
it could reach the drainage system. During wet weather, the dry sunp portion of the SWM pond

would contain stormwater runoffin addition to the spill material, making it more problematic to
recover the spilled material before it could overflow to the sediment forebay and the wet pond.

In this scenario, without additional controls at the SWM pond outlet (e.g., gate valves), and

depending on the size of the spill and the intensity of the storm event, the spilled materials could
flow through the pond and exit the outfall. If additional controls are provided at the outlet, the
ponds have enough capacity above the normal pool level to provide ternporary storage of the spill
without causing an overflow of the pond.

One of the principal concerns expressed by County officials and local citizens is the potential for
a truck carrying hazardous materials to run offthe road, down the slope, and into the Reservoir,

resulting in a discharge of the material directly into the Reservoir. To counter this scenario,

VDOT has committed to installing concrete Jersey barrier along the shoulder of filI sections

closest to the Reservoir to provide more positive containment of errant vehicles.

D.5 ADDITIONAL MITIGATION MEAST]RES CONSIDEREI)

Several recommendations have been made to improve the stormwater runoffmitigation measures

for the Route 29 Bypass project, but have not yet been iacorporated into the project design.

D.5.1 Additional Changes to SWM Pond Systems

The UVA tean has recommended that the design of several of the stormwater retention ponds

include baffles to lengthen the flowpath within the ponds, and also perimeter vegetation that

would enhance pollutant uptake. Their findinp were based on analyses of the desrgn flourpath,

the length-to-width ratios of the pon&, and the locations of the ponds' inlet and outlet structures.

The UVA team detennined that ponds 13-1 and 22-l had lenghao-width ratios that were less

than &e recommended ratio, or had the potential for short-circuiting. UVA recommended that

the design of these pools include baffies that would lengthen the flowpath. These baffles would
be constructed of plywood and would be located in the bottom of the pennanent pools.

UVA scientists also recommended that the ponds include 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 capable of degrading many pollutants. IIVA collected data on

'bioretention" practices that used vegetation in combination with wet pond retention to enhance

pollutant removal efficiency. Studies of bioretention areas conducted at Monticello Higb School
in Charlottesville and the Route 17 Blpass in Warrenton both showed increased pollutant
rernoval in the bioretention area. Therefore, the UVA tean recommended creating bioretention
areas in the wet ponds by consfucting the berms tlat separate the sediment forebays from the
permanent wet ponds with permeable soil with a high organic content, and planting of flood-
tolerant vegetation on the berms.
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D.5.2 AdditionalSpillContainment

A site-specific evaluation of fhe applicability of using a combination of hydrodynamic separators
(such as VORTECS units manufactured by Vortechnics, Inc.) and catch basin inserts with oil
sorbents to help mitigate potential spills was conducted for the Route 29 Blpass site. The
hydrodpamic separator technology is being considered as part of the treafinent-train rather than
as a stand-alone device with the purpose of providing pre-treatment and spill containment
capacrty. Within the VORTECs unit, this volume is provided within a sump area from the pipe
inlet to the oil (batrle) 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 cfs). The units could be
installed upstream of the proposed stormwater ponds. A flow splitter could be used to provide
multiple units to treat the ma:<imum 10,000-gallon requirement for containing the contents of a
tank truck. Those units must be properly sized with bypass provisions to limit the potential for
washout. As with other stormwater devices, these devices must be properly maintained (usually
quarterly inspection and cleanout).

Sorbent materials could provide an additional layer of protection from very small spills and
tpical oil runofffrom 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 runoff after initial clean-up
operations are complete. The cost of sorbent materials is tlpically $400-$600 per catch basin
insert.

A conceptual cost estimate for installing hydrodynamic separators and catch basin inserts with oil
sorbents was obtained by using vendor information for the units themselves and estimating other
construction costs by Means (2001) manual. In addition to the installation of the devices, access

for a vacuum truck would need to be provided to each unit.

The construction cost of rmits at SWM ponds l1-1, l3-1, and l8-l is estimated to be $1,200,000
to $1,800,000. The construction cost of units at SWM ponds 2l-1,21-2, and22-l is estimated to
be S1,500,000 to $2,500,000. Yearly maintenance costs on the order of $15,000 would be
expected.

Membrane lining of the SWM basins would provide an additional layer of protection for limiting
the fate and transport of spill material into ground and surface water. For costing purposes, it
was assumed that the basins could be lined with l20-mil-thick membrane liningo and an
additional one foot of depth would need to be excavated and backfilled. A manually operated
gate valve, which would provide an additional control measure, is included in the cost estimate.
The cost estimate for basin liners and shut-offvalves for all six SWM ponds totals approximately
$246,000.

In summaryo the use of hydrodpamic separators and oil sorbents could provide a layer of
protection for tanker tnrck spills within the stormwater treatnent system. Hydrodyramic
sqlarators such as the VORTECs unit could be used as containment stnrctures for larger spills
while sorbents have potential to reduce residual concentrations. A membrane lining in the
forebay of each SWM pond is a BMP that easily could be integrated into the existing site grading
and developmentplan.
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D.5.3 Construction of a New Emergency Intake

One of the measures that has been suggested for mitigating potential spill contamination of the
Reservoir, and resulting treaffirent plant shutdown, was the construction of an emergency water
treatment plant intake upstream of areas that could be affected by a spill on the Bypass. Because
of the factors discussed below, the constraints on Reservok eapacity, and the difficult site
conditions for constructing the needed pump station, the feasibility of constructing such an intake
appears limited.

Adequate Drawdown The depth of water that can be drawn from the Reservoir above the
potential location of an emergency intake may be restricted owing to natural bottom and siltation.
To further investigate this possibility, the storage volume upstream of a new intake location was
evaluated using the information in the 1994 bathynefric study. The analpis indicates that about
20-25o/o (or about 40 M cf; actual available volume depends on specific intake location) of the
Reservoir capacity is located upstream of this location. Given the historical siltation rates in the
Reservoir of about 1.7 million cubic feetlye.ar @lack & Veatch, 1994), the available storage
capacity would be lost within 25 years unless dredging or other activities to prevent silt from
draining to the Reservoir occur. Therefore, it is estimated that 40 million cubic feet or 300
million gallons of storage is available fuf dsslining.

Construction Inpacts. The consfruction of an emergency intake would require a new intake,
pressure pipeline, pump station, and the acquisition of adequate right of way. The Black &
Veatch report provides a preliminary cost estimate for the new intake ($500,000), pressure
pipeline ($2,390,000), and pump station ($2,850,000). The pump station would include four
vertical turbine, constant-speed pumps. The Black & Veatch report cites construction costs
based on pumping station construction cost curves. However, the site conditions include very
high head requirements and steep slopes. While the pipeline could be constructed along the
length of the Reservoir to avoid these conditions, construction along the shoreline presents
significant construction challenges and construction impacts stemming from the proximity
adjacent to the Reservoir. The additional length of pipe needed nearly doubles the cost of this
option. With the former optioq hydraulic confols would be needed to control supercritical flow
stemming from the steep descent toward the intake.

In either option, the pipe would have to cross the Reservoir either at the bottom surface of the
Reservoir (requiring very deep excavation) or snake around at the surface near the dam structure
and uphill toward the treatrnent plant. The 1,900-foot segment of 36-inch ductile iron pipe
would have head requirements of about 200 feet, while the shoreline option would extend over
5,200 feet with lower head requirements. Adequate cathodic and freeze/thaw protection would
be required for these scenarios. Owing to these factors, the total cost of this alternative is likely
higher than the original estimate provided in the Black & Veatch report. Given these conditions,
the costs are likely 1.5 to 3 times higher than the originat $5,300,000 estimate.
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MODELS FOR ASSESSING WATER QUALITY IMPACTS

E.l INTRODUCTION
Many computer models are available to assess highway runoffwater quahty impacts. While only
the FHWA model was developed specifically for highway applications, all of &e models
described in this Appendix can be applied to assess the water qualrty impacts of highway runoff.
The following sections describe the attributes of various models for different applications.

E.2 POLLUTA]\ITS OF CONCERN
The following pollutants are associated with highways and have been identified as pollutants of
concern. Therefore, when reviewing the capability of a model to assess impacts to water quality,
these are the pollutants grven priority consideration.

Sediment During construction, exposed soils erode during storm events. After construction,
sediment can collect on road surfaces due to spillage from vehicles, settlement of atmospheric
dust or deliberate application of abrasives such as sand during icy conditions. This sediment
then can wash off the road surface &ring storms. Sediment may inhibit water purification
systems, reduce flood cryacity and reservoir storage capacity, and smother aquatic organisms.
Sediment suspended in water reduces light available to plants and makes surface waters visually
unappealing for recreation. Most roadway pollutants are caried with sediment in stormwater
runoff.

Turbidity: The presence of suspended material, such as clay, silt, finely divided organic
material, and planliton in water is known as turbidity. Turbidity is measured in national turbidity
units (NTUs) and not as a concentration. Turbidity in excess of 5 units is detectable easily in a
glass of water and usually is objectionable for aesthetic rerxons. Clay or other inert suspended
particles in drinking water may not adversely affect health, but water containing such particles
may require treatment to make it suifable for use and may affect chlorination requirements.
Another paraneter that is measured as a conce,ntration, total suspended solids (TSS), generally is
used in model simulations to rqresent turbidity loadings.

Nutrients: Nitrate concentrations are regulated ia public water supplies, but there are no formal
regulatory standards currently in place for nutrients in natural waters. Nitrogen and phosphorous
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compounds, present in highway runoff, cail contribut€ to eutrophication (accelerated aging) of
water bodies by stimulating algal blooms and other aquatic plant growth. Natural lakes and
impoundments are at the greatest risk of eutrophication because they are not flushed out rapidly.

Metals: Metals associated with highway runoff include lead, iron, copper, zinc, and mercury.
Many metals may be toxic to wildlife and people at cefiain concentrations. The metals generally
travel with sediment to varying degrees, depending on the cation exchange capacity of the soil
being eroded. Z;nc and copper are more mobile in solution than other metals.

Deicing Materials: Liquid calcium chloride, treated abrasives (sand and sodium chloride), bulk
calcium chloride, sodium chloride, and sand are used by transportation deparfrnents to maintain
drivable conditions during icy weather. Sodium is a concern at low levels in drinking water for
taste, and at higher levels as a possible human health concern by causing high blood pressure or
heart problems. Elevated levels of sodium and chloride adversely impact aquatic life. Salt is
highly soluble in water. Deicing salts also can contain various contarrinants such as sx1fi-saking
compounds or other substances to aid in application and wetting.

Oil and Grease: Oil and grease are hydrocarbons that leak from vehicles or are emitted in
exhaust and can be toxic to people and wildlife. Oil and grease generally are caried with
sediment from roads.

8.3 MODEL PRECISION AI\D ACCI]RACY
Models are tools to simulate processes and predict outcomes. Environmental models,
specifically those applied to estimate impacts to water resources, are designed to replicate
processes occurring in the affected environment and produce outputs that are not currenfly
measured, as well as to predict changes expected to occur as a result of proposed actions. A
model is accurate if its outputs are close to actual conditions obsenred in the same system. A
model's accuracy can be tested by a verification study. This is usually an application of tle
model to a small part of the system where the model's output is checked against the actual
measurernent of the same data in that same small part of the system.

Environmental processes are very complex. Models that simulate tlose processes can be
complex or simple. Complex models potentially have greater rrccuracy in their predictions than
simple models because they capture more environmental processes at a gre.ater level of detail.
However, more t5pes of dat+ and more site-specific datq are required to fully utilize these
complex models. Typically, all the required data are not available for large environmental
systems and for multiple parameters. Collection of such data can be costly and very labor- and
time-intensive. If the available data are limited, complex models can be populated with
assumpfions from the literature. In these cases, the complex model still simulates all the
processes built into the model, but using assumptions that may not necessarily replicate acttnl
site-specific conditions. A complex model with limited site-specific data may produce a more
refined prediction, yet the prediction may not be more accurate than that produced by a simpler
model.

Simple models simulate only those processes that exert major control over the output. Theytend
to use grosser assumptions and require less intensive data inputs. The outputs tend to provide
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more conservative estimates (e.g., in water quahty modeling, the model would overestimate
pollutant loadings).

Selection of a simple or complex model depends on the pu{poses for which the output will be
used and the availability of suitable data. For example, academic researchers would tend to use
more complex models to reflect more detailed source, pathway, and fate processes. Decision-
makers often need no more than order-of-magnitude estimates, which can be obtained from
simple models, on which to base their decisions. In many cases, essentially the same answer can
be obtained using either complex or simple models (sometimes colloquially referred to as "the
same answer in 5 hours or 5 minutes').

8.4 CONTINUOUS Al\[D EVENT. BASED SIMT]LATION
There are generally two approaches in water qualrty modeling for wet weather conditions:
continuous modeling and event-based modeling. The pros and cons of these two Elproaches are
as follows.

Continuous modeling uses input values over a particular time interval to predict receiving water
conditions. A representative hydrological time period (e.g., dry, average, and wet rainfall years)
is used to account for the varying climatic and hydrologic conditions occurring within the
watershed over time. It is an appropriate basis for determining average annual pollution loadings
because it allows for a more accurate analysis of long-term pollutant loading and in-sfieam
conditions. Further, the continuous modeling approach can generate multiple data points, which
are essential for an accurate application of certain water quahty criteria (e.g., 30-day geometric
mean criteria for fecal coliform). For highway pollutants, the deposition of these pollutants is
based on the volume of vehicle traffic. The worst-case hydrologic event may not be the worst-
case event from a water quallty perspective, because the length of antecedent dry periods affects
the amormt of pollutants deposited and the saturated condition of the soil. Runoffwater quantity
and quality also are affected by seasonal variations in evaporation, tranqpiration, and infiltration.
One argument against using a continuous simulation approach in water quallty application is that
the use of data during specific rqrresentative hydrologic periods does not necessarily cover the
most "critical" condition or the worst-case scenario. Theoretically, if the period of modeling is
sufficiently long, the critical conditions migbt be captured. However, there is no gurmntee that
the most limiting condition will be included during the specified time period, which nonnally
corresponds to a short period of time (i.e., a couple of years). Moreover, using a continuous
simulation approach can be data-intensive. Continuous rainfall and stream flow data, and
preferably several decades of data, are considered ideal. If adequate dataarc not available, values
can be estimated, but these estimations will increase the uncertainty in the model predictions.

In contrast event-based modeling simulates the water quahty irnpact of a specific storm event on
tle receiving water body. Input values are based on the characteristics of that specific storm
(e.g., intensity, duration). In many cases, a stonn with a particular retum (e.g.,2-yex
storm, l0-year stom, 100-year storm) is use4 usually tending to the longer return frequency to
reflect what may be perceived as worst-case conditions. Seasonal variations and long-term
cumulative effects are not accounted for because this approach essentially represents a snapshot
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at a particular moment in time of a particular event. One argument against this approach is that
the storm event chosen may not coincide with the period of interest (e.g., the actual period of
construction of a particular ground-disturbing project). Nevertheless, proponents argue that
using this approach would better rqxesent a worst-case scenario (i.e., the worst storm event
occurring during the time of maximum ground disturbance).

Either approach can be used to illustrate the relative differences between given scenarios, such as

build versus no-build conditions. The continuous simulation would produce differences in
average long-term values whereas the event-based simulation would produce differences in
extreme values. Another way to look at it would be as chronic (continuous, or long-term) versus
acute (single-event, or short term) pollutant loadings. Either way, the relative comparison of one

condition against another likely would result in the same general outcome. Single storm events
affect not just the project in question, but also the entire watershed, so that increased erosion and
subsequent sedimentation would occur over the entire watershed as well as over the project. So,

for exarrple, a 100-year storrr that might cause a great deal of erosion on a specific area of
interest (say, a road under construction) also would cause a coffespondingly large amount of
erosion from all over the watershed. Similarly, an average of stomts over a year would apply
equally over the entire watershed and the project.

8.5 WATERSIIED LOADING MODELS

E.5.1 Model Types

Based on their complexity, operation, time ste,p, and simulation technique, watershed loading
models can be grouped into three tlpes - simple methods, mid-range models, and detailed
models.

Simple Method.s. The major advantage of simple methods is that they can provide a rapid means

of identiffing critical areas with minimal effort and data requirements. Simple methods typically
are derived from empirical relationships between physiographic characteristics of the watershed
and pollutant export. Simple methods often are used when data limitations and budget and time
constraints preclude the use of complex models. They are used to diagnose nonpoint source
(NPS) pollution probleurs where relatively limited infonnation is available. They can be used to
support an assessment of the relative significance of different sources, guide decisions for
management plans, and focus continuing monitoring efforts. Typically, simple methods rely on
large-scale aggregation of characteristics and neglect features of small patches of land. They rely
on ge,neralized sources of infomration and therefore have low to medium requirements for site-
specific data. Default values provided for these methods are derived from empirical relationships
that are evaluated based on regional or site-specific data. The estimations usually are expressed
as mean annual values. $imple methods provide only rough estimates of sediment and pollutant
loadings and have limited predictive capability.

Mid-range Models. The advantage of mid-range watershed loading models is that tley evaluate
pollution sources and impacts over broad geographic scales and therefore, can assist in defining
target areas for pollution mitigation programs on a watershed basis. Mid-range models represent
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a compromise between the empiricism of the simple methods and the complexity of detailed
mechanistic models (e.g., relating pollutant loading to hydrologic and erosion processes). These

models usually include detailed inpuloutput features.

Daailed Models. Detailed models attempt to represent the current understanding of watershed
processes affecting pollution generation, transport, and fate. If properly applied and calibrated,
detailed models can provide relatively accurate predictions of variable flows and water quality at
any point in a watershed. The additionat precision they provide, however, comes at the expense

of considerable time and resources for data collection and model application

8.5.2 Model Comparison

Detailed models incorporate the manner in which watershed processes change over time in a
continuous fashion rather than relying on simplified terms for rates of change. Algorithms in
detailed models more closely simulate the physical processes of infiltration, runoff, pollutant
accunulation, in-stream effects, ffid surface water interaction. The input and
output of detailed models also have greater spatial and temporal resolution. Moreover, the
manner in which physical characteristics and processes differ over space is incorporated within
the governing equations. However, input data file preparation and calibration of detailed models
require professional training and adequate resources. Their added accur:rcy might not always
justiffthe amount of effort and resources theyrequire.

In comparison, simple methods use large simulation time steps to provide long-term averages or
annual estimates. Their accuracy may decrease in estimating seasonal or storm event loading,
because they cannot capture the large fluctuations of pollutant loading or concentration usually
observed at smaller time steps. Neither the simple nor the mid-range models consider
degradation and transformation processes, and few incorporate detailed representation of
pollutant transport within and from the watershed. Although their applications might be limited
to relative comparisons, simple methods often can provide useful infonnation to water quahty
nranagers for watershed-level planning decisions. If adequate site-specific data are not available,
values can be estimated and assumptions can be made, but tlese estimations will increase the
uncertainty in the model predictions. It will be difficult to validate whether simple or complex
models provide better estimates. Therefore, if data availability does not reach the level required
by a detailed model, a simpler model is more appropriate.

8.5.3 Available Watershed Loading Models

IISGS Regression Equations. The U.S. Geological Survey (USGS) has developed equations for
detemrining pollutant loading rates based on regression analyses of data from sites throughout
the country (76 gaglng stations in 20 states). The regression approach is based on a statistical
description of historical records of storm runoff responses on a watershed level. This method
may be used for rough preliminary calculations of annual pollutant loads when data and time are

limited. Input data include drainage dat4 percent imperviousness, mean annual rainfall, general
land use pattern, and mean minimum monthly t€mperature. Application of this method provides
storm-mean planning loads and corresponding confidence intervals.

E-5
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Mll/COG Simple Method The Simple Method, as its name implies, is an easy-to-use empirical
equation developed by the Metropolitan Washington Council of Govenrments (MWCOG) for
estimating pollutant loadings of an urban watershed. The method is applicable to watersheds less

than one square mile in area, and can be used for analysis of smaller watershed or site planning.
The method was developed using the database generated during a Nationwide Urban Runoff
Program (NURP) study in the Washington, D.C. area and the national NURP data analysis. The
equations, however, may be applied anywhere in the counfry. Some precision is lost as a result
of the effort to make the equation general and simple. The method is adequate for use in decision
making at the site-planning level.

FI{WA Model FI{WA has developed a simple statistical spreadsheet procedure to estimate
pollutant loading and impacts to streams and lakes that receive highway stormwater runoff. The
FI{WA model uses a set of default values forpollutant event mean concenmtions that depend on
traffic volume and the rural or urban setting of the highway's pathway. FHWA uses this method
to identiff and quantifu the constituents of highway runoffand their potential effects on receiving
waters and to identiff areas that might require controls. The FHWA model is well suited for
screening applications and is capable of evaluating lake and strearn impacts of highway
stormwater discharges. However, it assesses seasonal variability in a limited manner and does

not consider the soluble fraction of pollutants or the precipitation and settling in lakes. The
FI{WA model is by far the easiest model for a highway practitioner to apply, and, in most cases,

will more than meet the practitioner's needs. Unlike the sophisticated models, it does not
incorporate detailed fate (kinetics) and transport (advection and dispersion) processes. Because
tlese mechanisms are not in the model, the results tend to be conservative or over-estimate the
actual conditions.

USDA Revised Universal Soil Loss Equation. The Revised Universal Soil Loss Equation

EUSLE) is an easily and widely used computer program that estimates rates of soil erosion
caused by rainfall and associated overland flow. The most current version of RUSLE is Version
1.06b, released on January 19, 2001. RUSLE has bee,n developed and is maintained by the U.S.
Dqlarhent of Agriculture (UsDA)-Agricultural Research Service (ARS) in cooperation with the
USDA-Natural Resources Conservation Service (NRCS), U.S. Deparfinent of Interior-Office of
Surface Mining, Reclanation, ild Regulation and the Bureau of Iand Management, Soil and
Water Conservation Society, University of Tennessee, Purdue University, and tle University of
Minnesota. Other users include the Department of Defense, U.S. Environmental Protection
Agency (EPA), U.S. Deparenent of Energy, USDA-Forest Service, state agencies regulating
landfills, surface mine companies, commercial firms that develop and retail erosion contol
products, private consultants that develop conservation plans and teach erosion control
technology, and university faculty who teach RUSLE in the classroom. RUSLE is used in
numerous foreign countries as well.

In the United States, NRCS is the principal user of RUSLE and has implemented RUSLE in most
of its local field offices. NRCS also is the major source for data needed to apply RUSLE and is
the leading authority on field application of RUSLE.

RUSLE is used by numerous government agencies and private organizations and individuals to
{Nsess the degree of rill and interrill erosion, identifr situations where erosion is serious, and
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goide development of conservation plans to confol erosion. RUSLE has been applied to
cropland, rangeland, disturbed forest lands, landfills, construction sites, mining sites, reclaimed
lands, military training lands, parks, land disposal of waste, and other land uses where mineral
soil material is exposed to the erosive forces of raindrop impact and overland flow.

RUSLE estimates average annual soil loss, expressed as mass per unit area per year, which is
defined as the amount of sediment delivered from the slope length assumed in the RUSLE
computation. RUSLE computes soil loss in units of tons/acrelyear, which is the sediment load at
the end of the slope length divided by the slope length. In that context, RUSLE is a sediment
yield equation that describes sediment yield at the end of the RUSLE slope length.

Another application of RUSLE is to estimate the amount of sediment leaving a landscape that
may cause off-site damages, such as sedimentation in a road ditch. In this application, the slope
length is the distance from the origin of overland flow through depositional overland flow areas

to the first "concenfated flod" area that collects the overland flow to the point that the runoff
can no longer be considered overland flow. Consideration outside of RUSLE must be given to
deposition that occurs in concentrated flow areas, excqrt terrace and diversion channels that are
considered by RUSLE, to fully estimate sediment yield from a landscape area. RUSLE also
computes soil loss for individual slope segments. These soil loss values rqresent net sediment
production for those segments, which is the net between detachment and deposition within the
segment.

aSDA AGricultural Non-Point Soarce Pollation Model The AGricultural Non-Point Source
Pollution Model 2001 (AGNPS 2001) is a joint USDA ARS and NRCS system of computer
models developed to predict NPS pollutant loadings within agricultural watersheds. AGNPS is a
distributed-parameter mid-range model. [Distributed parameter models attempt to account for
the spatial variability influences of its independent variables, or parameters, by applying
governing equations to small elemental areas within which the parameters are assumed to be
uniform. Outputs from one element become inputs for adjacent elerrents. The advantage of a
distributed parameter approach is its potential to characterize more accurately the influences of
spatial changes; the disadvantage is the nx)re intense data and computational demands.] The
model contains a continuous-simulation strrface runoffmodel designed to assist with determining
Best Managernent Practices @MPs), the setting of Total Maximum Daily Loads (TMDLs), and
for risk and cost/benefit analyses.

One component of AGNPS 2001 is the Annualized Agricultural NonJoint Source pollution
loading module (AnnAGNPS), a continuous-simulation, multi-event, distributed parameter
version of the single-event AGNPS model. Whereas AGNPS is limited to the analysis of runoff
water quahty resulting from a singls storm event, AnnAGNPS allows researchers to model and
compare the effects of various actions within a watershed over time. The AnnAGNPS model
subdivides the watershed into land areas (cells) that are homogenous with respect to soil t1pe,
land use, and land management. It then simulates surface water and selected pollutants leaving
the cells and their transport through the watershed system. The model can be used to exarrine
current conditions or to assess the pollutant renoval effectiveness of BMPs or mitigation
strategies ussd udthin the watershed.
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The AnnAGNPS model includes special agricultural land use components such as feedlots,
gullies, field ponds, and point sources. It also incorporates several variables not included in the
original AGNPS (e.9., source accounting, ild settling of sediments due to in-stream
impoundments), as well as the capabilities of RUSLE, used by USDA-NRCS to evaluate the
degree of erosion on agricultural fields and to guide development of conservation plans to control
erosion.

The UVA researchers used AnnAGNPS to build a model of the Ivy Creek subwatershed, which
is where the bulk of the Blpass portion within the Reservoir watershed would be. The model
was employed to estimate NPS pollution under various scenarios, and the increased loading due

to the Blpass was compared with the total loads from the entire watershed to assess the potential
impact of the Blpass. The BMP routine embedded in the model was used to evaluate the
sediment removal efficiency of VDOT's proposed stormwater management ponds. The Ivy
Creek subwatershed was dMded into 1,017 cells, each assumed to be homogeneous with respect

to soil type and land cover. Inputs for each cell included drainage area, average land slope,
average elevation, and overland flow length and slope. The reach lengths and slopes were
automatically generated by another subroutine, AIDPM. The principal output of the model was
the sediment load generated from the subwatershed for the different scenarios evaluated. Total
phosphorus loads also were estimated as fractions of sediment loads, because the two parameters

are closely related Gt2 : 0.9716). Phosphorus often is adsorbed onto, and transported wi&,
particulate matter.

EPA Storm Water Management Model EPA's Storm Water Management Model (SWMM) is a
dynamic rainfall-runoffsimulation model used primarily, but not exclusively, for urban areas, for
single-event or long-term (continuous) simulation. Flow routing is perfonned for surface and

sub-surface conveyance and groundwater systems, including the option of fully dpa:nic
hydraulic routing in the Extran Block. NPS runoffquahty and routing also may be simulate4 as

well as storage, treatnent, and other BMPs. SWMM can be used to model several types of
pollutants provided that input data are available. The model is relatively data-intensive and

requires special effort for validation and calibration. Its application in detailed studies of
complex watersheds might require a team effort and highly trained personnel. SWMM has been

applied to analyze conditions in various urban counties.

WrginiA STorm Model The VirginiA STorm Model (VAST) for stormwater management is a
lumped parameter, event-based model. [In a lumped parameter model, the coefficients, or
parameters, are assumed to apply over the entire region being modeled. Often, these "lumpednn

paraneter values are determined by an technique (e.g., area-weighting) to improve
their ability to account for spatial variability. The advantages of a lumped parameter modeling
approach are computational simplicity and noncumbersome data input intensity.] The model
includes a collection of tlree individual computer programs to simulate stormwater runoff, NPS
pollution, and pollutant transport. The first progrcm is a hydrologic simulation model entitled
VASTQ. VASTQ combines widely used hydrologic fheories to compute rainfall abstractions,
generate overland flow hydrographs, and route outflows downstream and through BMPs. The
VASTNPSf ssmputational algorithm models the NPS pollutant loading from the watershed.
VASTNPS2 allows users to define specific pollutants. Anotherprognm called VAPOLL is used
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to route pollutants downsheam through the sub-basins to determine the total pollutant load from
the watershed.

Source Loading and Management Model (SLAMM). The Source Ioading and Management
Model (SLAMM) originally was developed to better understand the relationships between
sources of urban runoffpollutants and runoffquahty. It has been continually expanded and now
includes a wide variety of source area and outfall control practices (infiltration practices, wet
detention ponds, porous pavement, street cleaning, catchbasin cleaning, and grass swales).
Runoff is calculated by a method developed by the University of Alabama at Birmingham for
small-storm hydrology. SLAMM is based on actual field obsenrations, with minimal reliance on
theoretical processes that have not been adequately documented or confirmed in the field. As a
mid-range model, SLAMM is used primarily as a planning tooln to better rmderstand sources of
urban runoff pollutants and their control. Special emphasis has been placed on small storm
hydrology and particulate wash-otr in SLAMM. However, SLAMM does not model erosion
from pervious areas or construction sites. Neither does it consider in-stream processes that
remove or fiansform pollutants. SLAMM has been used in many areas ofNorth America and has

been shown to accurately predict stormwater flows and pollutant characteristics for a broad range
of rains, development characteristics, and control practices.

Hydrological Simalation Program FORTRAN (HSPF). HSPF is one of the most
comprehensive modeling sptems for simulating watershed hydrology, point and nonpoint
loading, and receiving water quatlty for both conventional pollutants and toxicants. Time series

of the runoff flow rate, sediment yrel4 and user-specified pollutant concentations can be
generated at any point in the watershed. Compared with many other watershed models and
receiving water models, HSPF has several advantages. First, HSPF is both a watershed model
and a receiving water model, i.e., it can simulate both the pollutant loads on land surfaces and in-
stream water quality in a complex watershed. Second, HSPF can be run under both continuous
and storm event-based situations. Datarequirements for HSPF are very intensive, and calibration
and verification are strongly recommended. Because of its comprehensive nature, the HSPF
model requires highly tained personnel.

8.6 RESERVOTR WATER QUALrry MODELS

8.6.1 lVater Qualify Analysis and Simulation Program (WASP)

The Water auafity Analysis and Simulation Program (WASP) is a general-purpose dpamic
modeling slntem for assessing the fate and tranqport of conventional and toxic pollutants in
surface water bodies. WASP Version 5 (WASP5) has a modular stucture and allows the
incorporation of specialized user-written routines into its computational stnrcture. The model
can be applied in one, two, or three dimensions and is designed for linkage with the
hydrodpamic progftrns (e.9., DYNFIYD5). WASP5 includes two sub-models for water
qualityieutrophication and toxics, referred to as EUTRO5 and TOX5, respectively.

A significant advantage of the WASP5 system is that the EUTRO5 and TO)O5 sub-models can

be used at variable levels of complexrty bV considering different processes, variables, and
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computations. The WASP modeling system has been used in a wide range of regulatory and
water quality management applications for rivers, lakeso and estuaries.

As specified in its manual, there are no special process descriptions for solids transport in the
WASP modeling system. Erosion rates, for example, are not programmed as a function of
sediment shear strength and water column stress. Consequently, the TO)il sediment model
should be considered descriptive, and must be calibrated to site data. In a strict sense, WASP is
not intended to be a sediment transport model because it does not calculate re-suspe,lrsion, shear

stress, or other processes relating to sediment transport. However, WASP perforrrs a simple
mass balance on each solid variable in each comparhrent based upon specified water column
advection and dispersion rates, along with special settling, deposition, erosion, burial, and bed
load rates.

8.6.2 Ilydrological Simulation Program FORTRAN (HSPF)

HSPF is a general purpose and detailed modeling system for both conventional and toxic organic
pollutants. The receiving water component of HSPF allows dpamic simulation of one-
dimensional stream channels, with several hydrodyramic routing options. Therefore, HSPF is
limited to well-mixed rivers and reservoirs. The eutrophication routines simulate Biochemical
Oxygen Demand @OD/Dissolved Oxygen @O) interactions, temperature, ild phytoplankton
dpamics as affected by nutrients and organic material. The toxics routines combine organic
chemical process kinetics with sediment balance algorithms to predict dissolved and sorbed
chemical concentrations in the upper sediment bed and overlying water column.

E.7 SPILL MODELS

8.7.1 Model Types

The risk from an adverse event is a product of its consequence (or severity) and the probability of
the event occurring. There are two approaches for estimating water quahty impact on a reservoir
due to a spill event: probabilistic risk analysis (PRA) and deterministic analysis. The two
approaches are designed to iulswer different questions. In general, PRA offers a more
comprehensive and inforrrative way to evaluate risk than a traditional one-influence-at-a-time
sensitivity analysis approach. Detenninistic analysis (e.g., using sophisticated specialized
models) can perform site-specific and detailed environmental impact analysis. However, the
probability associated with an event (e.g., oil spill) cannot be quantified through deterministic
analysis.

Probabitistic Risk Analysis (PRA). PRA is a decision tool that answers '\rhat are the chances of
a spill occurring?" This tlpe of analysis is effectively used in a risk mitigation progam for large
public capital developme,nt projects, where inveshelrt is high, benefits axe very slowly
manifested, ild complexities abound. Risk communication is a natural adjunct to a risk
mitigation progr:Lm, which begins with probabilistic risk analysis. This ap,proach is particularly
well-suited to promoting communication by fostering high participation of vested parties, a
collaborative orientation, ild descriptive, intuitively appealing graphics that convey
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simultaneous complexities in a sure, straightforward manner. PRA replicates real-world events
through Monte Carlo modeling, or the statistics of chance. It also models realistic outcomes and
promotes discussion on risk from all parties in the decision-making process. PRA can help the
general public understand complicated scientific processes.

While not yet mandated by government regulations, PRA is an increasingly preferred method of
assessing contamination rislg especially in cases where there is an absence of site-specifrc data.
Monte Cado simulation is a long-established method for defining the uncertain components in a
mathematical model and for providing an estimate of uncertainty in the analysis of risk. EPA has
published several handbooks and papers, such as Guiding Principles for Monte Carlo Analysis,
The Use of Monte Carlo Simulation in Risk Assessmenls, and hundreds of other documents that
describe case studies, recommended parameter values, and policy issues.

DAerministic Analysis using Specialized Spill Models. Detenninistic analyses require highly
specialized spill models. Although deterministic models could be used to evaluate the water
qualrty impact of an oil spill event, they cannot determine relative levels of risk (and probability)
associated with such an event. Return period or recunence interval (in years) is usually an
important piece of infonnation in risk assessment. Conceptually, quantiffing water quahty
impacts due to spills can be divided into two major steps. The first step includes using a
specialized spill fate and transport model and the second step includes using a reservoir water
qualrty model.

8.7.2 Spill Fate and Transport Models

EPA's Center for Subsurface Modeling Support (CSMoS) provides public domain groundwater
and vadose (unsaturated) zone modeling software and services to public agencies and private
companies tlroughout the nation. CSMoS provides direct technical assistance for a broad
spectrum of modeling applications. These models include Hydrocarbon Spill Screening Model
([ISSM), Non-Aqueous Phase Liquid (NAPL) Simulator, UTCI#,M, and BIOPLUME ltr. The
models can be used to assist in performing site characterization, groundwater flow and tansport
simulations, and selecting groundwater remediation options for RCRA sites, Superfund studies,
and also for the determination of well head protection areas.

Hydrocarbon Spill Screening Model (HSSM). HSSM simulates flow of the Light Non-
Aqueous Phase Liquid (LNAPL) and transport of a chemical constituent of tle LNAPL from the
surface to the water table; radial spreading of the LNAPL phase at the water table, and
dissolution and aquifer fiansport of the chemical constituent. The HSSM model is one-
dimensional in the vadose zone, radial in the capillary fringe, and two-dimensional vertically
averaged in the saturated zone. The most current Windows version 1.20a was released in
September 1997.

NAPL Simulaton NAPL Simulator simulates contarrination of soils and aquifers resulting from
the release of organic liquids commonly referred to as Non-Aqueous Phase Liquids (NAPI^S).
The Simulator is applicable to three interrelated zones: a vadose zoue, which is in contact with
the atrrosphere, a capillary zclnq and a water-table aquifer zone. Three mobile phases are
accommodated: water, NAPL, and gas. The 3-phase k-S-P sub-model accommodates capillary

E-l1
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and fluid entrapment hysteresis. NAPL dissolution and volatilizatron are accounted for through
rate-limited mass transfer sub-models. The most crrrent version 1.0 was released in October
1997.

IITCI{EM. UTCIIEM was developed by the Deparmrent of Pefioleum Engineering at
University of Texas in Austin. UTCHEM is capable of modeling transient and steady-state,
three-dimensional flow and mass transport in the groundwater (saturated) and vadose zones of
aquifers. Physical, chemical, and biological process models important in describing the fate and
transport of NAPLs in contaminated aquifers have been incorporated into tle simulator. These
include multiple organic NAPL phases; the dissolution and/or mobilization of NAPLs by
nondilute remedial fluids; chernical and microbiological fransfomrations; and changes in fluid
properties as a site is remediated. The model allows for non-equilibrium inter-phase mass
transfer, sorption, geochemical reactions, and the temperature dependence of pertinent chemical
and physical properties. It can simulate the flow and transport of remedial fluids whose denstty,
temperature, and viscosity are variable, including surfactantso cosolvents, and other enhancement
agents. The most current version 6.1 was released in February 1999.

BIOPLUME 11L BIOPLUME III is two-dimensional, finite difference model for simulating the
natural affenuation of organic contarrinants in groundwater due to the processes of advection,
dispersion, sorption, and biodegradation. Biofansfonnation processes are potentiatly important
in the restoration of aquifers contaminated with organic pollutants. As a result, these processes

require evaluation in remedial action planning studies associated with hydrocarbon contaminants.
The most current version is Version 1.0 - Septembet 1997.

MODFLOW. The MODular threedimensional finite-difference groundwater FLOW model
(MODFLOW)-2000 simulates steady and non-steady flow in an inegularly shaped flow system
in which aquifer layers can be confine4 unconfined, or a combination of confined and
unconfined. The program was constructed in the early 1980s and has continually evolved since
then with development of many aew packages and related programs for groundwater studies.
Cunently, MODFLOW is the most widely used program in the world for simulating groundwater
flow. The popularity of the progam is attributed to many factors. Firsl the finite-difference
method used by MODFLOW is relatively easy to understand and applyto a wide variety of real-
world conditions. Secondly, MODFLOW works on many different computer systems, rangng
from personal computers to super computers. MODFL,OW can be applied as a one-dime,nsional,
two-dimensional, or quasi-or full three-dimensional model. Each simulation feafire of
MODFLOW has been extensively tested.

VS2DI. VS2DI is a graphical software package for simulating fluid flow and solute or €nergy
transport in variably saturated porous media. The VS2DI software package includes three
applications: (l) VS2DTI, for simulation of water and solute transport; (2) VS2DHI' for
simulation of water and energy transport; and, (3) VS2POST, a stand-alone posQrocessor for
viewing results saved from previous simulation runs.

The numerical models used for flow and transport calculations are USGS's computer models
VS2DT (for solute transport) and VS2DH (for energy transport). These models have been
updated to version 3.0 for implernentation in the VS2DI package.
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VS2DT is a finite-difference model that solves Richard's equation for fluid flow, and the
advection-dispersion equation for solute transport. The model can analyze problems in one or
two dimensions using either Cartesian or radial coordinate systerns. Solute transport processes

include advection, dispersion, first-order decay, adsorption, ffid ion exchange. VS2DH is a

version of VS2DT that has been modified to simulate energy transport instead of solute transport.

WASP. Several environmental processes can affect the tansport and fate of organic chemicals in
the aquatic environment. The most important include physical processes such as hydrophobic
sorption, volatilization, and sedimentation; chemical processes such as ionization, precipitation,
dissolution, hydrolysis, photolysis, oxidation, ffid reduction; and biological processes such as

biodegradation and bioconcentration. WASP explicitly handles most of these, excluding only
reduction and precipitation-dissolution. WASP allows the simulation of a variety of processes

that may affect toxic chemicals. The model is designed to provide a broad framework applicable
to many environmental problems and to allow the user to match the model complexity with the
requirement of the problem.

A componelrt of the WASP model called TO)il is used to model toxic pollutants in aquatic
systems. However, some limitations should be kept in mind when applyrng the TOXI module.
First, chemical concentrations should be near trace levels (e.9., below half the solubiliry). At
higher concentrations, the assumptions of linear partitioning and transformation begrn to break
down. Chemical densrty may become important, particularly near the source, such as in a spill.
Large concentrations can affect key environmental characteristics, such as pH or bacterial
populatioas, thus altering tansfonnation rates.

8.8 APPLICATIONS

E.8.1 AnnAGNPS

Ivy Creek directly drains into the Reservoir and is the major tributary receiving stomrwater
runoff from the proposed Blpass right of way area. Approximately 80% of the portioa of the
Blpass within &e Reservoir watershed would run through the Ivy Creek subwatershed, and the
remaining 20Yo would drain direcfly into the Reservoir via several small unnamed fributaries.
AInAGNPS was used to simulate the NPS pollutant generation and transport processes within
the Ivy Creek watershedo and to estimate the NPS loads from the watershed and Bypass area. In
the watershed modeling study by UVA, suspended solid (SS) was selected as the rqresentative
pollutant.

8.8.2 SWMM and VAST

SWMM was used to predict the NPS load from the Blpass right of way area. The pollution
loading from the South Fork Rivanna River watershed was estimated using the VAST model.
Two average slmthetic stomrs were applied to generate the NPS loading from both the Blpass
right of way area and the Reservoir drainage area. SWMM was used to model the Blpass area

because SWMM has some feafirres, for instance, the capability to simulate erosion processes,

that VAST does not have.

E-13
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8.8.3 Runoff Estimation in Black & Veatch's Study

Black & Veatch (2001) used RUSLE to estimate loadings &om Blpass runoff. This section
provides an overview of Black & Veatch's study and an evaluation of the study by UVA. (See

Appendix K for views of others on the Black & Veatch study.)

RUSLE is a valid model for estimating erosion and to predict runoffpolluknt loads entering tle
Reservoir from the proposed Route 29 Blpass. In general, Black & Veatch's application of the
RUSLE model followed a systematic approach. They analyzed the current erosion, the expected
erosion during construction, ild the expected erosion after construction. Most of the
assumptions used in Black & Veatch's analysis were good and key parameter values were within
proper ftmges. The spreadsheet format used by Black & Veatch is an effective and efficient way
of calculating and displaying the data. In addition, UVA considered the stormwater analysis
performed by Black & Veatch to be reasonable (technical memo by UVA, November 8, 2001).
Sources of inconsistency betwee,n findings of the Black & Veatch study and the UVA study
origrnate from available data and the models used. UVA had access to more detailed information
regarding VDOT roadway and stonnwater management plans. LfVA's source of baseline water
quality data is more reliable because it was collected over a long period of time in the Reservoir
itself. Sampling by the UVA tean confirmed some findings of the historical water qualrty
database and provided insight as to the accuracy of modeling parameters. UVA used a more
sophisticated computational model, which improves the prediction of watershed and Reservoir
dpamics and pollutant/water quality interactions.

To predict annual load, Black & Veatch multiplied concentration data and total runoffvolume.
This very simple approach did not take into account the effect of dissipation during transport,
which is very important because most portions of the Blpass would be fairly far away from the
Reservoir, and thus the runoff would have a long route to travel before entering the Reservoir.
Black & Veatch used a conservative approach that overestimated load because the transport
effect would in all likelihood reduce the pollutant load.

The conclusions from both the IJVA study and the Black & Veatch study indicated that the
Blpass runoff pollutant load to the Reservoir constitutes a small fraction of the loads coming
from the other parts of the watershed. Black & Veatch estimated the Blpass contribution to
range from 0.006yo to 0.2% of the total pollutant load to the Reservoir, while the UVA study
found the Blpass runoffcontribution to be negligtble.

E.8.4 WASP

WASP was applied by UVA researchers to simulate and evaluate the effect of total suspended

solids on the water qualrty of the Reservoir. After calibration with currently available field data,
the calibrated model was used to predict the Reservoir response under different load scenarios.
The IIVA modeling efforts are still ongoing.

8.8.5 Risk Simulation of Spilt in Black & Veatch's Study

In the Black & Veatch study, a risk simulation model entitled Crystal Ball was used. Crystal Ball
is a forecasting and risk analysis add-in for MS Windows-based spreadsheet applications. It has
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bee,n used in various environmental and risk analyses by governmental agencies and the private
sector. Black & Veatch used three steps to assess the risk of chemical spills:
. Development of an inventory of potential spill situations that could endanger the quality of

the raw water supply.
r Assessment of the treaffient plant's capability to respond to a spill.
r Determination of relative levels of risk associated with transportation-related spills.

When evaluating effects of a chemical spill, the assumption of no mixing of pollutant spill in the
Reservoir, as used by Black & Veatch, yields a conservative estimate of actual conditions.
Realistically, some detention will occur in the stormwater ponds, and substantial dilution most
likely would occur if any pollutant were to reach the Reservoir itself. The computed risks
therefore overestimate the actual risk.

Table E-l on the next page provides a sunmary comparison of models discussed in this
appendix.
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Table E-l
SUiIMARY OF MODEL COIIIPARISON FOR WATER QUALITY IMPACT ANALYSIS

Model
Name

Sponsor
Agencyor Level of
Distributor Gomplexfi ilodel Gapability, Pros and Gons

Pollutants
Analyzed

Waterched Loading llodels

FHWA Simple Heavy metals,
nitrogen, and
phosphorus

Screening application; statistical approach;
capable of evaluation of lake and stream impacts
of highway stormwater discharges; assesses
seasonal variability in a limited manner; does not
consider the soluble fraction of pollutants or
precipitation and seftling in lakes.

RUSLE USDA Simple Sediment Easily and widely used model for estimating soil
erosion by rainfall and associated overland flow;
used by numerous govemment agencies and
private organizations and individuals.

VAST University of Simple to
Mrginia mid-range

Sediment, Event-basedmodeling;capableofsimulating
nutients, BOD NPS loadq does not have the capability to

simulate erosion prooess.

SWMM Sediment,
nutrients,
metals

General-purpose urban siormwater model;
capable of both continuous and event simulation;
lack of subsurface quality routing; weak scour-
deposition routines.

AGNPS USDA Mid-range to Sediment,
detailed nutrients,

pesticide, COD

Single-event simulation of pollutant loads from
agricultural watersheds; distributed parameter
model.
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AnnAGNPS USDA Mid-range to Sediment,
detailed nutrients,

pesticide, COD

Continuous multi-event simulation of pollutant
loads fiom agricultural watersheds; distributed
parameter model.

Universityof Mid-range
Alabama at
Birmingham

Sediment, Screening application; does not model erosion
phosphorus, fiom pervious aneas or consfirction sites.
TKN, COD,
bacteria, metals

HSPF EPA and
USGS

Sediment, BOD,
DO, nitnogen,
phosphorus,
temperature,
pesticide, toxics

Both watershed loading and detailed receiving
water quality modeling system; capable of
continuous and event-based simulation, BMP
evaluation; lumped parameter model; very data
intensive

Reservoir Water Quality Models

Dynamic
and detailed

Temperafure,
salinity,
bacteria, DO,
BOD, nitrogen,
phosphorus,
phytoplankton

General purpose modeling system for
conventional and toxic pollutantS (EUTROS and
TOXIS); sfong capability for eufophication
application; limited capability modeling organic
pollutants (e.g., petroleum products); no sediment
transport module in cunent version.

EPA and
USGS

Dynamic
and detailed

Sediment, BOD,
DO, nitrogen,
phosphorus,
temperature,
pesticide, toxics

General purpose and detailed modeling system;
capable of both conventional and toxic organic
pollutanb; limited to well-mixed rivers and
reservoirs; very data intensive
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FEDER/IL REGISTER NOTICES

In order to notify the public and the regulatory community of FHWA's action to prepare a
Supplemental Environmental Impact Statement, a Notice of Intent was published in the Federal
Register on September 28, 2001. The availability of the Draft Supplernental Environmental
Impact Statement for review and comment was announced in the Federal Register on February
22, 20A2. This appendix contains copies of the published notices.
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rAPEfiFSsfl* Ssih rnoctir;gs will be hsld
ar &* R*lvigh-Duh*m *trp$r,l
Aulhor{ty, R$a$ lss. t{mo &ds Arive,
d the fi*leish"Durlram Intnrnstis$sl
Airport, lrIC.

fioaun*nts;'$md trllrn*ets 6rl tbs
pmposal in triplicate to( IS*naFt" Air
Tlgf$c $viston, A$(}-Sffi, Fderal
Avi*tim Ad*rinistration" P.O. Box
e0$ss- &tlanr*, cA g{Be$,

prsssntatimr. This will perrnit the panol
to sllocat€ aD Eppropriste.smsunl of
time fer sfift urarenter.

{d}The*s r*etinge wlll u*t be
adjarmed rmtil evsryaas an th*li*t h,6s
had an opportunitv to cddre*s th€ psnel.

{s} Fod&or pa irs or o{har haudo*t
r*ateri,sl rcletingio the anbstanee *f
the*e meetingr will be accapted.
Pufiicipants wiahi*g to zubmit hn*dout
rcatorial *hculd pre*ent thre* copiee to
the preeidittg offier. ltere should bc
additional copies rJ sseh hando*rt
av*ilshh for i*htr sftend€s$,

t$ Yhe*e mMirw roitl not be
&rmally re*arded,

^A**rda ftrtteliloa$ry

-Frasent{ti,on 
of Meetine ,lMur€s.

-.Prqsantation on the plalnrd Clars B
airypace are at Raleighi-Burharn, NC,

-Publie Prtscntatians ind tliocsssions.
-*Clo*ing fommonrc.

Ia*rad in 1{i*xhtcqta,n. ES"oa $qrtwbcr
24,2W1.
nc$EifdC. f{*Hk*x,
$dsxq$pr,dir$Beffigrd
lFRng*- 01*r4{*S Pll*d
9ilr5a6 geE{$t6-*r+

PEFffi lrtf XT Af TRA'{$FOtrATTO}I

Fr*F l Highrwt f*$iaietrltion

Supdarne$tsl Envimrmrenld lrnptct
Sfficm€fit! 6lty d Clnrlo{teevills *rd
Alb*ns{* Countf, rfi lg*nb

rcxt*e* F€al€fal t{igh**y
*dxdr*l*tration- ${tl"
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Fed,erul Reg*tter Notices
Route 29 Bypass

Final Supplementul Envbonmental Inpact Staterilert

fcd*rel ,Sqixw/Val. 6s, Ns. l*glFr{dap" $*ptember 38, Ss0tlNatims 48?30
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Acro*: Nsti*s of tul*xt" t* thessulh Fo*Rivsnna Rivsr
Reservoir and areh*ologicel nes$ui(ffi
whiclr had not be6rr pnwiourly
eon*ider€d. Oa tlre othsr eight count€
rai*sd try tho piaintif$, th* |udgc
granlcd the dsf$lddnts'motisn for
frlrafi aly iudsffrimt *trnelndlng that
$'l{lYA tdequ*tely {s&$i{lersd ths imu**
rais*d bg tI* plaintiffs in rh$ ItfFA
prioc*s$ and wsrs $at ertritrary **rt
capricious ix r*nderi*g it* daql*icrn.
Therefow, this *upplsrnsntal Hl$ wiil he
of ltmited *mp* with the purpoe+ of
detorruining whotbsr tbe FIIWA
decisio* for the seleted s.lteffiativo
mpruraared by tbe revised ROO dated
M*r*h 13" 3tl$1, ram*ins rtr$snshls
on{:s th€ impacte of the bypass cn the
South Fork Riveirnn River Resorvoir and
afthcolcgicsl rtxelrrus nat ctrrcnSy
acesuntcd fo are thonrughly examined
and considor*d.

In a*cordan*enr$h anCf'R
rr$e.9(cl(4), sceping witl nd be
mir*tiatsd for tha pmiect. 'fo zupport
the dewlormert of tbe *uoplonsnlal
EtS, Ioce | 6m*ab an* Staia nnd Feder*I
ageneioe will be coffidinst€d with as
n**r*xear5r, giv*n tbe !ini**d seope of tbe
supphmsrisl EtS. I.ottsrs drtscribiug the
pr*poecd siudy and *oliciti*g input will
lre s6nt t6 the appropriare ag6ncl$E
whieh are known to bav* *n inkrest or
legal rule in t}* proiecl Once
completed, eirpies of the supplmrautal
EtS will be ssnt to all rccipient* af tha
linal DI$ forth* Rs$to 2s C*midor
$t*dy. $ publi* hsering i* plann*d
wbsre tbs drafl zupplemental f,I$ will
be mads av*ilabls ia the puhlic for
revie\,y snd eommout prior to and aRsr
thu heari*B Notice* of th* public
heari$g win be givon tlxough various
forum*, indudtung tht ncw*p*per,
providing the tim* and plwe of the
moetiry alnng with othcr :sls?lrrt
informntian. Affy sff*nlsnt$ th*i ffie
recsived during tha public com.ure&t
pariod th*t addrosc the irxuss fur which
tho tupplementcl Hl$ ia lxir4 pr,$pared
will b€ considsrsd before FilWA
rendsr$ its decisiur regarding thu
exi*ting selected *lt*rnaiiu*. Any
cor:rmsiltr tlmt *r€ fs{*ivsd }vhi*h
fld&?&x i$sue$ u&i{h ths Cosrt.hs*
alrcady detorrain*d h6ve bcca
sd*q$stsly eddr*$ssd w{ll lw rwXewsd
bqrt rot eandder*d **lex* thoy rai*e
fiignifi coat new infor*ratitrn,

Cornments *nd qusstions concsrning
the dovelopme*t of &e supplerncntal
Hl$ and it* scone *hould bs dirs6*ed to
FHWA st tbe *ildrees pmvided oboyc.
Freparation of thir rupplamantal EI$
do* not reqnire the witldrawal of any
previow epprev*l* o: dse*uenle.
tC*talo6 of Federal ftoutestic ,Assirtencn
fm*ron l,iqstfue' a!.*0*. lligbwy Fte6si:1*

a*d fsn$tr*&tisr, Tbe rcgul*tian*
implomonting &xecutise (Her 12372
*o*ondin* i*&rg$r,ffinmsu{cl cotr$ullation ilrt
f*demt prugrams and ae*itiiies apply to lhis
p.a$Kis*d artil}'l.}

Axlhaityr €* U.S.C. $lFl49CFl{ 1.48.

*s*us* rm: S?ptembff x4- tfft}l,
Sdward $. $u*dre"
Ssm'or gllid&xrJsrs?fd $pwfut*"s*.

ffiR F**; fl*3atS? filed $*&7-01; $:eS m|
AtLrSlE 6OOE att0-{2-n

DEPA*TINE {T OF T*SITSFSBTATKI{

fedcral Higfi sray Admintffiiorr

Frn*onmenbl Ass$ss{rt*nt ff
E*vircnmanhl lmpsct 8*iemailf;
€$$mttC{r|flily-oH
*6EnE?r F*d*re} I{ighlrn*y
&drltiuisfrstiorl fflfWAt" $0T,
i$*o* lolsg#ofrsterrl.

suttilA*Y: ?&e Federsl *ligbway
Sdsrinirtratiore {FI{1*fA} ia i*zutng tbir
noti*e to edvise tbepxhlic of it$ intent
to prspar€ B supplementatr
Envimnmerrtal trnlnd $tutemert {Hl$)
in cooperation with the Virglnia
Sepmtmext of Transportation {VFOT t*
nwa tlx**tl$ly *xamlne the irnp*cts
osoacistsd rsith rb* soleetud bypar*
sltsmst{ve (Alterr}stivs It}} frcm the
Route ?$ ferrid*r $tudy final$I$ *rrd
tho *ubaeqtsnt c*rangas to the tsffiini
sn $$ $fiath fnrk Riv*nna Rlvsr
Re*anroir *nd *:*enlogieal rs$.sltrsas
not pmvio*ely 8060unisd f€r.
Fgi funm*gn $Fgail*?roff #grf G?;
Edw*rd $*ndr*- $cnior Envimnmcntal
SFecialis, Psdaral Highway
AdminisAratioa, Post Offift B{rx 1024s"
&iclmmd, Vtu*inis ABS4{}.*!4$.
tol*phon* 8&**7Vfi*3*39"
SUPFLEmErtrlaY ilaFgHtTEri In the late-
X$Sils. an Sl$ rras init**ted tel adds*s
eo|lgs$tic$ os Rout€ 2S thlowh the City
of C,lrarlattesville and Albef*arle Oruntv
in rentral Virginia, ln 1#13, s Record of
trsci*ion{fiO$} wee is#}red by${$fA
t*hicll identi$ed a *eri€s of
impmvemont* to adfusr the prolecf'e
purpsffi and nssd. This seris$ of
improvoments ir*eladed a bypass
allenrativ* kno*r"n as Altemetive 10
beated xa*t of #rd6tisg Routs ES.

$bortly after i**uing ths nCID, ehsnsas
waro requ**tod by the to*alilie* to tho
tumini bf the bypnss, To addrc6$ thosc
chonge*, *n Snvi*rnm*ntal Assss$msnt
waa pnepared wbich coneluded that a
eupplernentel EiS war not requixed. In
19S. a flrwalustion was'uiti,+ted to
addre*s daig4 c.hanges to the bypass
rcccmmondedby a local d*dgn
advi*ory *lromi*ce *x q's* *$ oths,r
t**uec thnt aross *incetho$rt. hr tsg$,
titigatisrr w** breirrgitrt egeinnt {lr*
pruiect by thc $authcm EniiireffBentat
law Cents sn hehalfofthe Piedmont
Environmental Council and $ier* Club
alloging violuione of the Natio$al
hvironm*ntol Policv Act alrd seL'tion
a{0 of the U.S. Ikpartneat of
Tlansportxtiur Ast of 1sS6. CIn Msrrh
X3,ztXX', FH\ltlA completed its
Rmvalua$on and i*su*d a rovimd ROD
doL'rrm€atirig th* chonges ta the t*lected
alts**$v* *nd the mitlgati*n forthe
hypa*s. ln Augusl of?001, * iudge fur
the ilnit€d Starffi Dktric{ Court in the
Citv of Cherlottssvitls rsndelsd hi*
,do&eion an,,tha lttigp*on grynting the
plaintift motic* fot sunrmary iudgment
in prrt,,\s a result, the Couri enieined
furths sstirl* os tb* prsisd uniil q
supplemental fflS was cornpleted whici.
addrssscd t"hs issu€6 elrum.rrllted in the
iudge'* mencrdurrl rpinion-imprutr

slrffittY; Tbe FHWA ir issuing thk
r:stice to advi*e the pubtie tbat-a$
savifn|l1}}s|ttff I e$fi!*$xmnt oq
tlrvirsn*rentsl funpact *tatsmwrf r*.llt I$
prepar*d for a propm*cd pmlect in
$ummit County,Ohio.
F6N ruNUHEN ilFotrAfigT COflTACT:
Mishael S" Sffi$Uryng, Urlxes ftasrs$rs
trngtneer. Federal l{igbway
Administrdtio$, A$* N" tligh gtre{}t,

3s$rs $Zfi . tbl$nrbu*" &ts {3C15"
?slephs*6r {81*} 2&s.6f s5,
trr?Pr"ffiF{f*i! ilsc!ilArxEr ?hs
FlfWA, in cacperatian l,ritb thG Ohii!
ffiElerel6rt sf Tr#r$p{trteti6n {Optrll,
will prepam ea eenrbonm*ntal
t$S€sstasnt {sA} or enlriflmn€nts}
iilrprct ststsursnr {8L$} m a prapo*ai io
tpgrado 5.2 mibr of $R 8 botwsm SR
Iild and I*?7t in $ummit C.ountv, Ohio.

ljpgFadtu4 SR S irmidortd'
*sms*ry to inprove the traffic flow
€ed bo {rsst finr$nt d**tglr stffndffd*
The prcpo*el will rcduce the ericting
vchicuhr treffi$ r,on$e$tisn sls*s $RS.

Altern*tlse* unddcondderatiin
includ$ [r) ?akiug no acfio* {2}
upgrading tbe exirting *-l*no nontrotl*d
aocess frciliiv to a 4-lane limitd acce*s
f*r;ility; {3) ci*stru*inge highwuy a*
*ew aligumont; and t{} upgrading tha
ed*ting 4-la*e conurlled scw$$ tdstlity
to a s-ianc sonEoll$l aemas beilitv.

tetters deccrlbing the pmpoe*d iciion
and soliciting cxrmment$ will be ssnr tc
appmpriat* Fedarsl, $tate snd. locsl
agiencies, and ts privats organieatim*
snd citiaom who heve prsviously
oxprersed or am known to haw intsr$st
ln thfu pmpa*rl. A public hearing w**
previou*ly h*ld for tha proleci an May
2il, cos{}. tu $p*ag of I$S2, a:l
additionel public h&rins win l$ beld i$
rhe proiec.t brea. Public nltie will be
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Routc 29 Bypass
Final Supplementul Environmental Intpo$ Stateetent Appndb F

Federal Register/Vol. 67, Itro. 361Friday, Fabruary 22, 200?lNatices &Un

Sunnary:EPA ccntinu*s to have
environmentai concem$ alnut imp*cis
of the pmject rslsted to traflic/air
quality" water supply, wa$'tewirter
treatmsnt aad la*d use and asns,eiated
mitigatio:r. EPA continued to ercourage
the Navy to con*idermechanisms {smart
gruwth and others) lcr determine
whr:ther the has* r'edevelcpment could
oceur in a manner thiti woulel result in
fewer *nvironnxntal impactli.

Oatod: F*bruary 19, 2$02.

fo*cphC" Montgnmery,
pireclox.JWP!{ f,orll plia*cv frivisian, $fice
af I'edercl Activities.
IFR Ooc. o2--r270 ril6d ?*21-4r;814S eml
3|Llrt6 COUE 6686.{0-p

B*dsr March ?5" 2003, Contactl l"arrT
$ean {$1$l $3S*093{i.

8lS Na. 02$085, Dtnl|. EIS, rAA, tlA,
A{il,yf", Arl/, nC, Fstosra$ f,onsolidated
Teminal {PfCI Radar Approach Control
Facility fTRACON) Airspae* Redesign,
in Saltirnor*FWarhington Metropolita*
Area, N*wly Consolidated fLRACON),
Inprov*d Aircrall Fe#ormance, and
Emeryrng ATC Techr:ologies, PA, Mll,
fiE, VA, l{V and 0C, C*mment P*;riad
Ends: May 28,2002, Ct)rttaci: Williarn
Car,uer (800) 762-9531.

trISNo. A20A6#, Draf EJS,(l(}S,CO,
Rueter-Hess Reservair lluiect,
C,sn$trustioa a*d Gp+ratio*, Proposed
Water $upply Reservair a:rd Off-Strsam
Pam, ffiS $ection 4t,4 Psrr:nit.
Endmgered Spscies Act {Section &} aad
Right-of-Way Use Permit, Locatod oo
Newlin Gulch along Cherry Creek,
Towr of Parker, l)ouglas Counly, C(} ,
Co$slent Period Eads April 0$,2S03,
Coataet: Rodaey ]" Schwartz {rt02} 2?1-
4r43.

ffS f9o- 820067, Finaj EIS, USN, fL,
Renewal qf Aulhor{zatiqn to U$e
Pinecastle fiange. C.ontinue Use of the
Range for a ?0-Year Period, $pecial Us*
Perrnit ls$uaffie, Ocala Natisrlal Folest,
Mario* and Lake Countie$, FL ,ltlait
Period E*ds: Ma$h 25, e$02, Ccntact:
ftarrell Molsan {843J 820*57S6.

sS $s. a2$A68, FincJ.Sir.S, FRC' CA,
Big Creek No.4 Hydmelsctric Project,
fssuing Ne.w License, (FERC Project No.
20171, San ]oaquin RiverBa$is, Sierra
Nation*l For*st, $'nlsno, Madera and
Tulare Countier, C.4 , W*it Period Ends:
March 25, ?$0?, Ca*tart: Iohn Kamer
{202} 2r+-2S33.

This docu&eal is availableonthe
lnternet al; http I lrimsw& I.ferc.gov.

ElS No. 020089, Drcft EIS, rrA, TX,
$outheast Conidsr Light Rail Tralsit
Projoct, Construction and Operation,
Fuading, NPD&s Pem*t aad COE
Section {04 Permit, Mobilig C025 plan
Update, Dallar Area Rapid Transit
(DARTI, the City of Dallas, Oaltas
Couuty, TX , C,omrrent P*riod Bnds;
April 08" ?{l$?, C.cnlact: iesse Balleza
{817) 860'*SS63.

.El$ iVo. 020*7,8, DnCIf SS" FTA, $V,
Las Vegas Re$rt Csrridor Proi*ct,
Transportation Impmvemeats, Fu*ding,
City of las Vegas,ClarkCou*ty, NV,
Courlnerlt Periad Sntls: April 08,2002,
Contact: Rav Sukys {{15} 744-3115.

8fS No. dzoa7i, Dmfr EIS, BPA, wA,
OR, l{atlulaPower Preieci and Wa}lula-
McNary Transmissian Line P*oiert,
Ccnstruction and 0peration, 1900
msgawattWWl Natural 6a$ Fired
Combustion GasTurbine Facility a*d a
new 5*0*kilovolt{kV} Transmis$ion Lin*
and {Jpgrad* of the McNary Substaiion,
US COs Sectlon 10 ffid 404 Psmits,
Wall*-l4taila Co., l,Td *nd Umatilla Co."

OR, (bmmsnt Pedcd Endsr April 11,
?002, Contact: Fonald L Rose {5031
330-379S,

Tbis document is availabl* on lh*
Intsrn$t at]' htt p : / / www.e/hec. wa.gov.

D*t*rL: .fehmary 19, 3002.

foreph C. Moagomeryr
Dtreet*r, NIiP'( Complianre, Oflioa rlFademl
Activities^
lFfi D*c, tj2*4271Fil*el ?-?1J)2: Br;fs flml
BILL|*6 CSOE 6S'S0-50-P

ENVIROI{Mf }ITAL PROTECTIOT'I
AGEHCY

IFFL-?i48*3I

Availability of FY 00 Grant
Perfo*nance Reports for $tatE* of
Tennsssaeand Gsorgia, and lhe
Gommonwealttt of Kent dry

tcEil(lf i Snvironmenta! Pmtectioa
Ag**:y {EPA},
AcTilil: Notir:e of availability cf grantee

lxrformarrce ovaluati an repcrts.

ET,IYIROililTilTAL FBOTECTIOH
AGENCY

IER-FRl-662erl

Eruiroamental lmpact Statpments;
Harice of Avaibbility

Responsible Ageacy: Offi ce of Foderal
Activities" Gsueral Infcrmafica {2{}?)
564-716? *r ww$'. eW " 

gQvl aw*lofa.
Vt/eekly receipt of ffnvirsnnrsntal tmpact
Statemelil$ 6led F'ebruary 11, 200S
thmugh $ebruary 15, 280? pursuant to
40 ctr'R 1506,9.

lISNo. AAAA6I" FmuJ.fJ$, :iFW,WA,
Icicle Creek Re$toratio* Cruah hoject.
To Pratect and Aid in ths Recovery efffi

,HfS r\Io. ffiAA62, Dmft Supplement,
ftfi{/, vA, U.S. toute 29 Bypa$$
lmprcvement, betwse* Routs 250
Bypass in Chadotte$ville and tbs South
Rivanna River in Albemarle, Upilated
Iafornntion, To considerthe $ffeets of
the S$lected Altsrnative on tbe South
Fork Rivanna River Resenioir and its
Ir9atersh*d, US mE $ec.tioa 404 Fermit,
Albemarle Ccunty. VA, Gmment
Period Endsr April 1{i, 200?, Coatacl
Edward $. $mdra {S04) 775-3338.

8lS iVo. A2AA63. nraft EIS, FHW, An,
$pi*gdale Northern Bypass Proje*, US
Highway 412 Construction, Fu*ding,
NPDBS Permit, Senton and l$asbiugton
Counties, laR, f,cm:nent Period Ends:
April 15, ?002, Contast: Rsrrdat l*cney
{501} 324-5625.

EIS l\io. 020064, Final EI$, USN, CA,
Foint Molate Pmperty Naval Fuel Depot
66FDJ fortbe Oirposal and Reuse,
Implementatirn, FIseJ artd Industri*l
Supply Center, $ty of Richmcnd"
Contra Cost* {br:r*y, CA , Wait Periad

stmlARY: EPAts grant regulations [40
CFt 35.150i r€quire th€ Agency t0
evaluats the perfarmance of agencies
which reeeive grants. EFA's regulaticn;
for r.gional consisL+ncy {*S CF'R 56-71
reguire thal the Agency notiry the
public of the availability of the reparts
of sur*r eval*ations. EPA nerforrned
end-of-year evaluations of all state air
poltutio* eontrol pmgrams^ Evalu*tions
ior the Cornmonwealih sf r*ntuckv, and
lh* Statps nfCeorgia and Tennosrrir arrr
now available forpubtic revi$r+. Th+se
evduations wore conduciod t* a$$e!t$

lhu agenci*s' perf*rmance under the
grant$ awsfilsd by SPA under authorily
of ssction 105 of ths Clean Air A*t. EPA
Region rl has prepared report* for *ach
agen{,:y idenlified above and thue
reports am now available for public
insDection. The evaluations for the
reniainder oft"be States and local
gcvammecl$ were published nt an
earlier date.
AIDRES6TE$: The repc*l may be
examined at th* SfAk Regi:on 4 office,
61 Farsyth Stn!*t, SW., Atlanta, fieory:a
30303, in the idir, Pesticides, and Taxics
Managernent Oivisioa,
FOR FUiT}|ER $fORilAIlO$l COIITACT:

Cloria Knighl, {a(XJ 562-$0$a, for
infornalion concerning the State of
Tennessee; or Marie Persinger {404)
562-9048, for information coneerning
Keatucky aud Georyia. Tbey may be
eontasted at the above Regisil 4 addrsss,

Fatnd: Peb:tary 7,ZAaz"
A. $tanley f*fuiburg,

Wury rjllffJ.onnl Admittistwwr, Af.f.iotr 4.

lfR Dr:c. $2-43o.t l'il*d l-ur*ogr {t;{i *tri
's*-Lnrc 

cos€ 85€0-60+
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ST]MMARYOF
FINAL EIWTRONMENTAL IMPACT STATEMENT

This appendix contains the Title Sheet and the Summary from the Final Environmental Impact
Staternent approved by FIIWA on January 20,1993.
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FF:WA-VA.EIS.9O-02-F
State Project No. 6029-002-122, PE 100

Virginia Department of Transportation

The proposed projea is to provide relief &om current and anticip"trA t .gc congeStion otr
the Route 29 north corridor in the City of Charlottewille and Albemarle County. A Base
Case alternative with eigbt corridor construction alternatives bave been considered in
addition to Mass Transit and Transportation S;rtem Management (TSM) alternatives. An
alternative has been selected following cirorlation of the Draft Environmentd Impact
Statement, a Location hrblic Hearing, and a full consideration of comments received.

,, ( -l
Director, OfEce of Planning and Program Development
Federal Higbway Administration, Region 3

for additional information concerning this

Mr. James M. Tumlin
Division Administrator
Federal Higbway Administration
400 N. Eigbth Street
Richmond, Virginia 23240
Phone: (804) nb237r
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U.S. ROUTE 29 CORRIDOR STUDY
CITY OF CHARLOTTESVILI F AI.ID ALBEIVIARI-E COUNTY

FINAL EhMRONMENTA.L IMPACT STATEMENT

sEcTroN 4(D / n6 EVALUATTON

Submitted Pursuant To: 42 U.S.C. 4332(2) (c),Z3U.S.C 128(a)
49 U.S.C. 303(c), and 16 U.S.C. 470(0

U.S. DepartrDent of Transportation
Federal Higbway Administration

and
Virginia Department of Transportation

E/ta/ea
D"-6ffp-proval
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STJMIUARY

PROJECT DESCRIPTION

The selected alternative and the basis for its selection are presented in this Final
Environmental Impact Statement along with other alternatives considered. This Final
Environmental Impact Statemen! a revision and expansion of tbe Drafr Environmental
Impact Statement, also incorporates conrments and suggestions received from the public and
federal, state, and local agencies during tbe public review process. Added or revised text
is denoted by a vertical line along the left margin

The proposed action is located in the U.S. Route 29 arridor in the City of Charlottewille
ard Albemarle County" Virginia This section of Route 29 is a four-lane divided higbl*ay
with at-grade, signalized intersections. It begins at the U.S. Route 250 Bypass in
Charlottesville and ends at the South Fork Rivarura River in Albemarle County, a distance
of approximately 33 miles.

Improvements already programmed forthis sectioq designated the "Base Case" for purposes
of this documen!, involve widening the existing road to six lanes divided with at-grade,
signalized interseclions and continuous rigbt turn lanes.

Ttre proposed action involves corstruclion of one of the fotlowing alternatives:

o An expressway 33 miles long, along existing Route 2g,framRoute 250Bypass to the
South Fork.Rivarura River, consisting of four express lanes witb three-lane, one-way
service roads on both sides.

o A new locatiorl four-lane divided, controlled access facility along one of seven
alignment alternativeg designated as 6, 68, 7;71\ 10, 11, and 12, within a study area
eight miles wide and nine miles long

Four alternatives begin east of Route 29 onRoute 250 or Route 250 By?ass and end on
Route 29 between Rolte 649 (Airpon Road) and the North Fork Rivanna River for lengtbs
of 7,0 to 8.I miles. Three of the alternatives begin west of Route 29 at the junction of
Route 29 Bpass' Route 29/250 Blpass, and Route 250 Business (Iyy Road), and end on
Route 29 between Route 631 (Rio Road) and the Nortb Fork Rivanna River for lengths of
5.4 to 129 miles.

The proposed action is needed to solve existing and future traffic congestion problems and
to complete tbe Charlottewille area element of ongoing improvements to Routc 29
throughout central Virginia. Route 29 is the most heavily travelled highuay in tbe



Cbarlottesville area. Not only is it the only major north-south highway for interregional
transportadon through central Virgini4 it is the main connecting route between
developrnents north of Charlottesdlle and Charlottesville itself. Furthennore, geograpbic
and topographic features, alongwith city and county economic development objectives, have
led to extensive growth of business and residential development along the Route 29 corridor
nortb of Cbarlottesville.

Tbe increasing traffic volumes on this section of Route 29 have approached capacity.
Congestion and delays, already e4perienced during morning and afternoon peak traffc
periods, will become worse in the future as levels of service continue to deteriorate.

Except for tbe area north of Charlottewille, controlled access improvemenb at atl urbanized
areas along Route 29 through central Virginia including a portion of Charlottesvillg bavc
been built or committed. These improvements prevent delays to through tralfic,

A major part of the study was the development of a travel demand model based on detailed
land use and socioeconomic dat4 household surve)6, roadside surveys, historical traffic data
and the existing road network. The model was used to project each alternative's effect on
frrture traffic volumes.

The results of the traffic modeling showed that in the design ycil, 2010, the Base Qse
would function at level of service F. The expressway alternative.also would operate at level
of service F although the express lanes would operate slightly better at level of servie D.
Under all of the new location alternatives, assuming Base Case improrrements are also
implemented, Route 29 would still operate at level of service F. U, in addition to the Base
Case improvements, grade separated interchanges were built ar three intersectiong tbe
average level of service on Route 29 would improve to B. (See Table IV-3 in Chapter IV.)
Further, with these additional improvements and construction of one of tbe bpass
alternatives,'level of service would improve to A or B depending on the alternative. 

-

OT}IER MA'OR FEDERAL ACTIONS IN SAJ\{E GEOGRAPHIC AREA

There are no knovrn major federal actions in tbe same geographic area However, a locat
initiative ro build a project ealled the Meadowereek Parlnray couid potentialiy become a
federal action at some future time. The Parhran an element of the Charlottesrrille Area
Transportation Study (CATS, the regional transportation plan) folloun &e aligrrment of
Alternative 7A discussed in this Environmental Impact Statement. The Parlnraywould be
a four-lane divided controlled access facility, but witb a narrower median rban tbat provided
by blpass alternatives presented in this documenl
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ALTERNATIVES CONSI DERED

Between Ooober, 1987, and June, 1988, many potential blpass alternatives were €xaminsd,
Tbese were screened based on environmental, traffic, and erFreering factors and those that
were not feasible, did not satisfy the need, or had severe impacrs were eliminated. In June,
1988, 27 conceprual alternatives were presented to the public with a recommendation that
five be retained as Candidate Build Alternatives in addition to the Base Case and the
e)qpressway altemative. Subsequently, nvo additional 4(f) avoidance alternativeswere added
to avoid impacrc to Mclntire Park, Pen Par\ and Rivansa Park" All of tbe alternatives were
then refined as additional data became available. Figure S-1 shorvs tbe Candidate Build
Alternatives. The alternatives considered are as folloun:

Base Case - This alternative, as contained in tbe Virginia Department of Transponation's
six-year improvement plan, consists sf u/idsning 3 miles of Route 29 from the existing four
lanes divided to six lanes divided between Hydraulic Road and the South Fork Rivanna
River. At-grade signalized intersections would lemain at major intersections. Left nrrn
lanes and continuous rigbt turn lanes would be provided. For this snrdy, this is considered
the T',Io-Build'Alternative since tbese improvemeDts are already progarnmed and wil be
implemented under any alternative selected except Alternative 9, the Expressray
Alternative; A design public hearing for tbese improvements was beld in 1986 and a
separate Environmental Assessment was completed to address their impacts.

Base Case With lnterchanges - This alternative consists of the Base Case improvements
described above, plus grade separated inrerchanges at Rio Road, Greenbrier Drive, and
Hydraulic Road. A diamond configuration would be used for tbe interchanges. This
alternative bas been included as suggested by local ofEcials and citizens.

Tlansportalion System Management fTSM) - This alternative consists of relatively lop-cost
actions designed to maximize efficiency of tbe existing transportation qntem. Such actions
include bigh occupancy vehicle lanes, intersection improvements, and signal optimization.
Evaluation of TSM actions revealed none tbat would solve the transportation problems.

Mass Ttansit - This alternative involves improvements to the existing bus system" Tbere
are no mass trnnsit improvemeDts tbat will solve tbe fansportation problems. The transit
system and its potential as a project alternative are addressed in Cbapter tr.

Alternative 6. This alternative, 8.1 miles long is located to tbe east of Route 29. Its
northern terminus is at Route 29, just nortb of Route 649, and its soutbern terminus is at
Route 250 in the Pantops area east of tbe Rivanna River. It bas interchanges wherc it
crosses Route 20 and Route 643.
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Alternative 6'8. This alternative is 7.8 miles long has the same terminus points as

Alternative 6 but for most of its length is located farther east. lt has interchanges where it
crosses Route 20 and Route 643. Tbis alternative is designed to avoid the park land impacts
of Alternative 6.

Alternative ?. This alternative, 73 miles tong follou,s tbe general corridor of tbe proposed
CATS Plan Meadowcreek Parkway. It has the same northern terminus as Alternatives 6 and
68. At ia soutbern end, it conDects with Mclntire Road soutb of Route 250 Bpass, and
relocates tbe Mclntire Road intersection wi& Route 250 Blpass. It bas grade-separated
interchanges with Rio Road (Route 631) and Route 643. fiis alternative ls Oesigned to
avoid the impacts on Mclntire Park

Alternative 7A This alternative, T.0 miles long is identical to Alternative 7, except for tbe
southern terminus. Insread of remaining east of Mclntire Parlc, tl is alternative passes
througb the eastern third of the park antl connects with Route 250 Blpass just opposirc
Mclntire Road.

Atternative 9. This alternative, also called the Expressway Alternative" follows the existing
corridor of Route 29 North. It is 33 milds long, from its southern end near tbe intersection
of Route 29 and 250 Blpass to its northern end at the South Fork of the Rivanna River.
The facility would have a fourlane limited access freeway in tbe oenter of the rigbt of way
Ilanked by one-way three-lane service roads on either side. Existing cross streets would be
maintained with the expressway lanes generally depressed below the at-grade intersections.
Slip ramps at various locations would connect the e4press lanes and the service roads.

Alternative 10. This alternative, 5.4 miles long, is tlre nearest new location alternative on
the west side of Route 29. Its southern terminus is at the interchange of Route 29 Bpassr
BJpass 29/250, and Business 250 (Ivy Road). It has its northern terminus at Route 29 near
\Voodbrook Drive, with additional grade:separated intercbanges at Route 654 @arracks
Road) and Route 743.

Alternative tl. This alternative, 9.4 miles long has the same soutbern terminus as
Alternative 10. It crosses the South Fork Rivanna River Reservoir and connecrs witb Route
29 south of tbe Ctrarlottesville-Albemarle airport Interchanges are located at Route 654,
Route 676, and Route 743.

Alrernative 1? This alternative, 12.9 miles tong is tbe farthest west and tbe longest of tbe
Candidate Build Alternatives. lt has the same southern terminus as altcrnatives 10 and 11,
crosses tbe resen'ou, and connects with Route 29 approximately 03 miles nortb of tbe North
Fork Rivanna River. It has interchanges with tbe same roads as Alternative 11.
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S ELECTED A LTERNATIVE AND SUM MA RY OF ET{VT RONMENTAL T MPACTS

The Route 29 Corridor Study shows the need for highway improvements to:

o Maintain an acceptable level of traffic service both now and in the future.
o Preserve Route 29's role as a key element of the State Arterial System, as mandated

by the Virginia General Assembly
o Fulfill Route 29's function as a principal arterial highway.
o Fulfill Route 29's role as part of the new network of Highways of National

Significance being developed by the Federal Higbway Administration.

After consideration of all study factors and input prwided tbrough tbe Draft Environmental
Impact Statement review and Location Public Hearing process, it bas been concluded tbat
tbe No-Build (Base Case), TSM, and Mass Transit alteraatives are not capable of meeting
traffic needs in the study area.

The study also shows that no single alternative by itself will satisfy all of tbese needs. For
example, a blpass alternative alone will not substantially improve traffic conditions on
existing Route 29. Providing improvements only to existing Route 29 will not satisfy
anticipated future needs for additional highway capacity,' nor witl it satisfactorily fulfill
Route 29's function as an arterial route for through traffic.

A resolurion of &e Route 29 issue is needed to permit highway improvemeDs to continue
and to allow Albemarle County, the City of Charlottewille, and the University to plaa for
future development within the Route 29 corridor

In considering the overall balance among transportation needs, costs, cornmunity impacts,
impacts on the natural environmen! and the input received from citizens,local gor,rernment
officials, and university officials, it appears that a combination of improvements over..a
number of years would provide the best solution.

The following improvements were selected by tbe Commonwealth Tranqportation Board.
For tbe short range, construct the Base Case and begin planning for grade-separated
inlerchanges at Hydraulic Road, Rio Road, and Greenbrier Drive. Access to the North
Grounds of the University of Virginia is recommended to be developed as soon as posible.
Alternative l0 modified to eliminate interchanges at Routes 654 and ?43, is approved as a
corridor for future developmenl and Albemarle County is requested to assist in presewing
the necessary right of way.

For the medium range improvements, grade-separated interchanges are to be constructed
on existing U.S. Route 29 at Hydraulic Road, Greenbrier Drive, and Rio Road, as traffic
and economic conditions allow. Right of way for Alternative 10 is to continue to be
preserved, with advance acquisition of right-o{-wayprocedures exercised as needed ald as

economics permit.
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For the long term improvements, tbe Alternative 10 blpass, modified to eliminate
interchanges at Route 654 and Route 743, is to be constructed when traffic conditions
dioate and economic conditiors permit. The interchanges were eliminated due to
objeaions from Albemarle County officials and citizens.

Tbe follon'ing subsections provide a narrative summary of major impacts associated witb tbe
selected alternative

Traffic

The proposed project was developed in response to existing and projected traffic volume
demands for tbe study area. Consequently, the major beneficial impact of the action would
be to relieve traffic congestion on Route 29 through a redistribirtion of traffic patterns and
to improve tbe safety, efficiency, and convenience of the area's future uansportation q6tem.

Alternarive 10 will carry between 1?,400 and 17,900 vehicles per day in 2010. Construction
of this alternative will decrease by almost 11,000 vehicles per day the traffic in the segment
of existing Route 29 between Rio Road and Hydraulic Road.

The addition of grade-separated interchanges to the Base Case atong Route 29 wi[ improve
the northbound evening peak period of service from F to A with the construction of
Alternative 10.

Emnopics and Employment

Construction of Alternative 10 will require the displacement of 8 businesses. It is estimated
that each displaced business employs between 5 and 100 persons. Construction of the Base
Case with gEade-separaled intercbanges will displace four businesses employing a total of
28-36 employees. These displacements will not involve any major employer, and displaced
establishments have the potential to be relocated in the same general areas.

Neigbborhoods

Construction of Alternative l0 would disptace 17 residences. Sixteen of the families are
owners and one is a tenant.

Tbe construction of Alternative 10 may result in the acceleration of local devclopment and
related indirect environmental i.mpacs. However, unwanted or undesirable growtb may be
controlled through local planning and zoning procedures, A part of the sbort range
improvements includes recommending that Albemade County assist in preserving rhe
necessary right of way for AJternative 10. The construction of the Base Case wi& grade-
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separated interchanges would not displace any residences. The northern section of the Base

Case would pass nbar Woodbrook and Carrsbrook subdivisions.

Land Use

Alternative lQ near its intersection with Route 29 north, passes througb arr area designated
for medium density residential and commercial uses. The alternative divides nn'o

neighborhoods which are currently under construction Eoslyn Heights and Roslp Ridge).
Removal of the interchanges at Barracls Road and at Route 743 decreases the impacts on
Montrme and Squirrel Ridge subdivisioru.

The Base Case is in an area of existing commercial use.

Fire. Rescue and Public Safetv

Alternative 10 will displace the University of Virginia Police Headquarters. A replacement
for this facility will be provided.

Atternative 10 will improve response by'the Seminole Trail Volunteer Fire Departrnent to
areas to the southwest

Schools

Alternative lOwill displace two support facilities of the University of Virginia the University
Police }leadquaners and the University Printing Services. Replacement for tbese facilities
would be provided.

Ahernative 10 passes alongside the County scbools complex that includes Albemartd Higb
School, Jack Jouett Middle School, and Mary Greer Elemeutary School; This alternative
would require a small piece of this property (a wooded area on the edge of the property)
but would not directly impact any of these schools. It would pass about 600 feet from Greer
School and within 1,2ffi feet of Jouett School.

The Base Case includes reconstnrction of Route 29 about 9fr) feet from Woodbrook
Elementary School.

Churches. Cemeterieq. and HosDitals

Two cemeteries and no churches or hospitals will be impacted.
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Cultural Resources

Two historic properties determined by the Virginia Department of Historic Resources to be
eligible for tbe National Register of Historic Places are in the vicinity of tbe Alternative l0
blpass alignment. Section 106 evaluations were done on the two properties. The project
was determined to bave an advene effect on one of the properties, the Scblesinger Farm"
The higbway will be visible from tbe property, which will disturb the tranquil nual setting
that is a contributing factor of this historic iesource. The projest was determined to have
no adverse effect on Westover. The Section 106 evaluation and Memoraadum of
Agreement are presented in Appendix B.

Arcbaeological surveys located one arcbaeological site, site number 44l{8348, which was
recommended for furtber evaluation. It is a small prd-historic site where tools and stone
fragments were found. Pbase tr investigations at the site revealed a disturbed contex
lacking integriry. Therefore, the site was determined not eligible for the National Register
of Historic Places and no funher studies were recommended.

Visual lmoacts

The view of Alternative 10 will be tbat of a t)'pical rural divided higbway, witb nro $avel
lanes in each direction separated by a wide vegetated median. The view from the road will
be a pleasant one of generally rolling terrai4 with a variety of woods, farms, open fields,
and residential areas.

Tlrere will be little visual impacr caused by the construction of the Base Case with grade-
separated interchanges since it passes through a developed suburban oourmercial area.

VYater Ouality

Temporary inc:eases in sedimentation and turbidity levels of surface water resources can be
expected during constructiorl This will !s rninimized by implementation of erosion and
sediment controls.

Long term impacts are primarily limited to direct loss of aquatic babitat

Alternative 10 crosses t! sfsams, displaces 0.1 acres of wetland at one site, and does not
cross any designated l0$year floodplains.

Alternative 10 would bave tbe least amount of pollutant buildups of tbe build atternatives.
However, concentrations of pollutants in nrnoff woutd be the greatest for Alternative 10
because of tbe higher traffic volume projected for this alternative.
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Alternative 10 does not cross the reservoir; it does cross tbe reservoir watersbed for a length
of 4.2 miles. Runoff ftom tbe higbway is not expected to compromise tbe reservoir's use as

a water supply.

Agnicultural and Forestal Impacts

The selected alternative takes approximately 32acres of agriculturat land use and 49 acres
of prime farmland soil. Since thepublication of tbe Draft Environmental Impact Statement,
tbe Alternative 10 alignment has been refined so tbat it does not tahe ary Agdcultural/
Forestal District land. The Base C;ase with grade-separated interchenges has no impacts on.
agricultural and,' forestal,acrea!€. ...'

Noise

The construction-d Alternative 10 wiU result in-noise impacts at 62'noise reoeptors whild. ,.
the Base C:se with grade-separated intCi'cbanges will result in imPacts at 44 receptors.
Feasibility studies havershown tbat noise barriers ar€ not reasonable to protect these noise-
imfacted properties.

Construction-related noise will be unavoidable. Ilowever, \ZDOTconstruction specificatiors
provide for adherence to noise control requirements on construction equipment and time-of-
day restrictions.of construction activities in sensitive areas if needed.

Air Oualitv
';

The carbon monoxide concentration will be well belou, the National Arnbient Air Quality
Standards (NAAAS)'for tbe selected alternative. Construction activities may cause of n-

short-term air qu#tyimpacts, such as dusifron,earthwork or smokefronburning of debris. . ,'
However, these;"!4gpacts wiU be rriinimi'€.9 b; a.$trerence to all state and local re.gulatious .,'.-
and ro the \fDOT,Road:and Bridge sped$cations.

Energr
t. 

,.,

operatioa and rnainteDance of Alternative 10 and tbe Base c-ase witb grade-separated .

interchanges will result in annual energf consrlmption of approximately lffi2milli6a lJlf.s. ,,,'-:

oTnER FEDERAL ACIIONS REQIXREI)
!j,il-,sii;! .:t,.....-
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Fill placement inwetlands will require appro,priate'approvals under Section 4(X of the Clean
Warer Act. Tbe Federal Higbway Ariiliniitl'ation is a signatory to a Section 106
Memorandum of Agreement with tbe Advisory Council on Historic Preservation and tbe
Virginia Department of Historic Resources for trpo historic sites eligible,for.the National
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Regisrer in tbe uicioity of tbe selected alterqalive.
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SUMMARY OF ENVIRONMENTAL ASSESSMENT

H.l PT]RPOSE OF EI\"WRONMENTAL ASSESSMENT

In accordance with 40 CFR 1501.3, 23 CFR 119, and 23 CFR 130(c), an Environnental
Assessment @A) was prepared (draft dated November 4, 1994; final dated June 8, 1995) for
changes to the proposed termini of the approved alignment for the Route 29 Bypass described in
the Final Environmental Impact Statement (FEIS). The purpose of the EA was to determine if
the changes to the project would result itr significant environmental impacts that would warrant
preparation of a supplemental EIS. The proposed southern terminus was relocated from its
approved position west of St. Anne's-Belfield School to a position east of St. Anne's-Belfield
School (betwee,n the school and the Canterbury Hills subdivision). The proposed northern
terminus was relocated from its approved position at the B5pass's intersection with existing
Route 29 north of Woodbrook Drive to a position north of the South Fork Rivanna River at the
request of Albemarle County officials. Several factors led to the reconsideration of the approved
aligrrment:

l. At the southem terminus, the approved alignment would impact soccer fields associated with
the private St. Anne's-Belfield School and facilities associated with the University of
Virginia (University Police Headquarters and University Printing Services). In discussions
with University and St. Anne's-Belfield officials, it was agreed that the alignment would be

redesigned to avoid those facilities and to connect directly with the proposed access road into
the University's North Grounds.

2. Beoause the County zoning ordinance allowed new commercial developme,nt to occur in the
area of the northem terminus, building Alternative 10 as approved would now eliminate eight
businesses. The terminus relocation would decrease the business displacements to one.

3. The Agnor-Hurt Elementary School was not yet built when the Route 29 Corridor Study
began. The approved Alternative 10 would displace the school's baseball field and a parking
lot. Relocation of the northern terminus would avoid these impacts.

4. Potential damage to an African-American family cemetery by Alternative 10 resulted in a

Phase tr cultural resources investigation and a Title VI investigation. The new alignment
would not impact the cemetery.
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The alternatives discussed in the EA included a No-build scenario (which in this case would
involve construction of Altemative 10 as originally approved), one alternative for the norttrern
terminus (making small adjustments to minimize the impacts on resources such as cemeterieso

recreation areas at the Agnor-Hurt Elementary School, a water tank, and a water treatnent plant),
and one interchange design for the southem terminus (which also was to be tweaked during the
design stage to minimize its obtrusiveness and lessen environmental impacts). The following
sections summarize the information from the EA.

II.2 EI\MIRONMENTAL CONSEQUENCES OF CIIANGES

H.2.1 Cultural Resources

A survey of the northern and southern termini areas confirmed 12 archaeological sites previously
identified in the original Route 29 Conidor Study and discovered additional portions of an
already documented site, Three of the 12 sites warranted Phase tr evaluations. Site MAF,429
was found to be not eligible for listing on the National Register of Historic Places. Sites
44AR428 and 44AB430, which are located near the northem terminus, were detennned to be
eligible for nomination under Criterion D because theypossess integrity and contain information
usefirl for the study of regional prehistory. Because both sites are important chiefly for the
information they may contain, they are not subject to Section a(0 of the Deparhent of
Transportation Act and they do not warrant preservation in place. Commitments were made to
conduct Phase Itr data recovery work to mitigate project impacts on these sites. Ttre Virginia
Departrnent of Historic Resources (VDHR) concurred on June 12, 1995 that the project would
have no adverse effect on these sites, provided that data recovery efforts were implemented. The
Advisory Council on Historic Preservation stated on July 24,1995 that it did not object to the no-
adverse-effect determination. In addition to these archaeological resources, 33 architectual
properties older than 50 years were identified. None, however, were determined eligible for
listing in the National Register of Historic Places. VDHR concured with that deter,mination on
August 5,1994.

H.2.2 Endangered Species

Because the James spinymussel (Pleurobema collina), a federally listed endangered species, is
known to occur in the drainage pattern of the Rivanna River, a mussel survey was conducted to
determine the presence of the species in the Rivanna River in the vicinity of the proposed
alignment change. No other suitable habitat arqrs were involved in the termini relocations. The
survey revealed only two specimens of lakedwelling mussels, neither of which was endangered.

H.2.3 Social Impacts

The proposed realignment of the northern terminus would impact Albemarle Cormty's planned
expansion of the Society for the Prevention of Cruelty to Animals (SPCA) properly, but the
proposed alignment was selectively located to preserve another County project on Berkmar
Drive. The Route 29 Norttr Business Council and Agnor-Hurt Elementary School officials
indicated support for the northern modification.
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H.2.4 Recreational Resources

A Section 4(f) evaluation was determined urmecessary for the Agnor-Hurt Elementary School
recreation areas because no land from those recreational areas would be used by the project.

[Note: see Appendix J, Summary of Final Section 4(f) Evaluation, for discussion of subsequent
evaluations under Section 4(f) pertaining to the entire Agnor-Hurt Elementary School proputy.]

H.2.5 Ecological and Agricultural Impacts

The modified portions of the alignment would not impact any natural, ecological, or scenic
resources of national, state, or local significance, nor any prime or unique farmland. There are no
endangered or rare tree species found in the are4 and the project would not affect any historic
trees, trees in the National or Virginia Social Register of Big Treesn or properties under the
Natural Area designation. Although soils in the project area are considered erosive, topography
indicates that the greatest portion of the norilrern terminus realignment would drain into the
Rivanna River below the dam, not into the Reservoir. Sediment basins and other erosion contol
mechanisms would be used to retain silt within the project area during constuction.

H.2.6 Relocations and Property Damage

Under the modified design for the northenr terminus, it was estimated that three single-family
homes and one duplex would be displaced, two private human cemeteries would be impacted,
and one business would be displaced. Displaced families range in size from three to five persons
and range in tenure from five to fifty years. Because this area is sparselypopulated however, the
project will not have the disruptive effect of separating residences from community facilities or
splitting neighborhoods in half. The SPCA would be displaced and VDOT would assist in
finding a suitable area to relocate it. It was noted that if any cemeteries would be displaced they
could be relocated to commercial cemeteries. Design features such as retaining walls or
steepened grade would be used as much as possible to avoid displacing cemeteries. No farms
would be displaced

The proposed interchange at the southem terminus actually would be smaller than the approved
interchange, so its impact would be less than that described in the FEIS. Rather than displacing
the two Univereity of Virginia buildings, 2 tenant-occupied residences, &d an old frame horse
stable and impacting property of the University of Virginia Children's Rehabilitation Center and
recreatioual fields at St. Anne's Belfiel4 the proposed interchange would displace only the
University Village maintenance building and the old frame horse stable (both of which have
adequate residue on which to relocate).

H.2.7 Noise Impacts

The revised termini were evaluated in accordance with the Federal Highway Administration's
noise standards published in 23 CFR 772.Under the proposed scenario, 23 residential properties
near the northern terminus of the Blpass would experience a noise level of 66 dBA, which
approaches FIfWA's Noise Abatement Criterion. The Agnor-Hurt Elementary School baseball
field would experience a noise level of 68 dBA. Sound barriers were considered to mitigate this

H-3
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impact but were found to be neither feasible nor cost effective for the amount of protection they
would provide.

H.2.8 Air Quatity

The proposed project is in conformance vrith the State Implementation Plan and is not expected
to cause significant air pollution, so a detailed air analysis was not deemed necessary. The
assessment did include estimating one- and eight-hour carbon monoxide concentrations, using
assumptions that would result in the highest expected concentrations. The project was found to
be in attainment with the National Ambient Air Quality Standards established by EPA, and
temporary air quality impacts from consbuction are not expected to be significant.

H.2.9 Hazardous Materials

Field reviews did not indicate the presence of any hazardous materials, such as underground
tanks or contaminated soil. If any hazardous material is found during construction" it will be
removed and disposed of in compliance with all applicable regulations.

II.2.10 Aquatic Resources

Surface waters in the project area include Meadow Creelg the South Fork Rivanna River
Reservoir, and the South Fork Rivanna River. Waters below the South Fork Rivanna River dam
are classified as Class Itr. No trout were found at this site, and the location is curently
inaccessible to anadromous fish. Only a small portion of the shifted northem terminus lies
within the watershed of the Reservoir. The re,rnainder drains into the South Fork Rivanna River
below the dam. None of the shifted southern terminus drains to the Reservoir watershed.

The proposed bridge across the South Fork Rivanna River would cross a narlow band of
wetlands located between the north shore of the river and Route 643. Impacts would include the
actual areas where bridge piers would be placed and temporary impacts associated with
construction. Every effort will be made to avoid and minimize damage, and mitigation will
replace wetlands at a 2:L ratto. The exact quantity of displaced wetlands will be detennined
when final plans are available during the permit process

There are no problems with groundwater quality or quantity in the project are4 and no property
in the vicinity is designated a "groundwater protection area.n' Commifinents were made to create
and implement a stormwater management plan in accordance with the Virginia Stormwater
Management Act, the Stormwater Management Regulations, and the annual stormwater
standards and specifications approved by the Virginia Departrnent of Conservation and
Recreation.

H.3 COORDINATION AND COMMENTS
The EA was written with the assistance of the Virginia Departments of Garne and Inland
Fisheries, Conservation and Recreation" and Historic Resources, as well.as the Planning District
Commission, Albemarle County Administrator, Health Deparfinent, District Forester, U.S. Fish
and Wildlife Service, District Conservationist, and the Albemarle Cowrty Superintendent of
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Schools. Information regarding the project was supplied to the U.S. Army Corps of Engineers,

the Environmental Protection Agency, the U.S. Coast Guard, the Virginia Deparftne,nt of
Environmentd Quality-Water, Air, and Waste Divisions, Marine Resources Commission, and the
Virginia Institute of Marine Science.

VDOT met several times with an advisory committee made up of residents of all affected
neigtrborhoods and community groups, formed with the help of the MPO. A public hearing was
held on the proposed modifications in February 1995. Six hundred citizens supplied 1,600
conrments, most dealing with the Blpass plan as a whole rather than the specific termini
modifications. Comments related to the modifications included suggestions to avoid the SPCA
properly, extend the northem terminus to Airport Road or farther north, add an interchange at the
northern terminus, landscape the project, minimize its impact on the Resenoir, and move the
Blpass away from schools. Many participants stated a preference for the modifications to the
approved Alternative 10.

H.4 FINDING OF'NO SIGI\IFICANT IMPACT
Based on information documented in the EA and other available information, the Federal
Highway Administration issued a Finding of No Significant Impact for the termini modifications
on July 6,1995.
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SUMMARY OF REEVALUATION

Ll PURPOSE OF REEVALUATION
A Reevaluation was completed forthis project in March 2000 to:
. Review changes in the proposed project and its environmental impacts since completion of

the original Final Environmental Impact Statement/Record of Decision and Environmental
Assessmentffinding of No Significant Impact. This review was in accordance with Federal
Highway Administration regulations (23 CFR 771) and Council on Environrnental Quality
regulations (40 CFR 1502.9).

r Determine if changes in the proposed project and its impacts that are relevant to
environmental concerns were substantial enough to warant preparation of a Supplemental
Environmental Impact Staternent (SEIS).

r Determine if new circumstances or information relevant to environmental concems and
bearing on the proposed action or its impacts were significant enough to warrant preparation
of an SEIS.

Dwing the Route 29 Corridor Study, conducted between 1987 and 1993, a number of alternatives
were evaluated to relieve traffic congestion and improve the movement of through traffic on
Route 29 in Albemarle County north of the City of Charlottesville. Based on information in the
Draft Environmental Impact Stateurent (DEIS), comments on the DEIS following its circulatiorU
and comments received during and after the Iocation Public Hearing, the Commonwealth
Transportation Board (CTB) on November 15, 1990 selected a combination of improvements to
be implemented over a number of years. These improvements would consist of the Base Case
with Three Grade-Separated Interchanges on existing Route 29 (at Hydraulic Road, Greenbrier
Drive, and Rio RoaO, access offthe Route 250 Blpass to the Norttr Grounds of the University of
Vitgi*i", and the Alternative 10 Bypass around the west side of Charlottesville. The Federal
Highway Administration (FI{WA) on January 20,1993 approved a Final Environmental Impact
Statement (FEIS), which documented the decision and the reasons for it (see Summary in
Appendix G). FHWA issued a Record of Decision (ROD) on April 8, 1993.

After FHWA issued the ROD, several changes were made to the selected improvements.
Changes to the Bypass termini were evaluated in a separate Environmental Assessrne,nt, as

discussed in Appendix H of this SEIS. Another change involved eliminating the proposed grade-
separated interchanges at Hydraulic Road, Greenbrier Drive, and Rio Road. During the design of

I-1
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these interchanges, a Public Information Meeting was held on October 26, 1994. Substantial
citizen opposition to the interchanges was expressed at the meeting, particularly from the
business community that would be most directly affected by them. Of the 4,372 citizens who
submitted comments during or following the meeting,3,270 opposed constnrction of any of the
interchanges and 2,297 requested that the Bypass be constructed rather than the interchanges.
The City of Charlottesville passed a resolution requesting that the proposed Hydraulic Road
interchange be eliminated. Based on these sentiments and other considerations involving
projected construction costs, available funding, and the apparent need to reconstruct a substantial
portion of the Base Case improvements (then under construction) to accommodate the
interchanges, the CTB terminated the design and development of plans for the interchanges by
resolution on March 16, 1995. The CTB also reassigned funds from interchange studies to
enhancements of the Base Case improvements and to plan development and right of way
acquisition for the Bypass.

Additional refinements to the Blpass alignment and design features have been developed in close
coordination with a Design Advisory Committee composed of local community representatives.
Recommendations from citizens at several Citizens Information Meetings and at the Design
Pubtic Hearing, held February 25,1997, also were considered in adjusting the design at several
locations.

Begun in October 1996 and completed in March 2000, the Reevaluation of Environmental
Impacts and Previous Environmmtal Docammts provides a sunrmary of previous documents
prepared under the provisions of the National Envirorunental Policy Act (NEPA) and the
implementing regulations of the Council on Environme,ntat Quality (CEQ) and FHWA. It the,n

describes the changes to the proposed project that have occutred since issuance of the FEIS and
ROD, describes changes in the project surroundings, and describes new issues and information
that have arisen since completion of the ROD. It then provides a comparative surnmary of the
potential impacts of the Curent Design and those identified during previous studies of earlier
preliminary designs (see page I-12 of this appendrx). A summary ofprevious public involveine,nt
activities also is provided. Finally, conclusions are presented regarding the adequacy of prwious
NEPA documentation and the need for an SEIS. Based on the Reevaluation, EIIWA detennined
that the changes in the proposed project and the new circumstances and information described in
the Reevaluation would not result in significant impacts to the human e,nvironment, either
individually or cumulatively, when taken into account with the impacts identified in the original
FEIS and the subsequent Finding of No Significant Impact, and that, therefore, an SEIS was not
required.

The following sections summari ze theinformation &om the Reevaluation.

I.2 CIIANGES TO TITE PROJECT

I.2.1 Changes to the Design of the Bypass

Both the southem and northem termini of the Blpass were modified from the original Alternative
l0 design. The southern terminus was redesigned so that the Bypass's interchange with the
existing Route 250 Bypass would proceed northward on the east side of St. Anne's-Belfield
School in order to eliminate impacts on that property and University of Virginia facilities in the
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area. The Current Design also includes a cormector into the North Grounds of the Univereity of
Virginia, rls requested by the City, County, and University following the l,ocation Public Hearing
in June 1990. This design also was developed with input from the Canterbury Hills
neighborhood, located near the proposed intersection of the Route 29 Blpass and the existing
Route 250 Blpass.

The northern terminus was extended from its approved position at the Blpass's intersection with
Woodburn Road to a position north of the Rivanna River, in an area that has not developed
commercially. This modification was made largely to avoid the Agnor-Hurt Elementary School
and commercial development near the original terminus, all of which were built after approval of
the project but before the initiation of detailed design. The changes to both termini and their
environmental consequences were presented in the Final Environmental Assessmezl (FEA) and
Finding of No Significant Impact (FONSD issued by FHWA on July 6, 1995.

The project's alignment was shifted slightly to the west in the Barracks Road Area in order to
reduce the amount of roadway cut through Stillhouse Mountain, which rises more than 200 feet
over srrrounding lands. Changes also were made to the alignment near the Albemarle County
School Complex area. The Cirrent Design avoids playground areas and playrng fields but does
encroach on portions of a trail on school property and private property behind Greer Elementary
School. The County designated the entire school complex property as a park, making it subject
to Section 4(f) requirements. The impacts to the school complex and steps taken to mitigate
them are discussed in detail in the Section 4(fl Evaluation (seeAppendix J for a summary).

1.2.2 Design Features to Protect South Fork Rivanna River Reservoir

The Current Design incorporates features to protect the South Fork Rivanna River Reservoir. As
described in the Reevaluation, these features include extensive stormwater management
provisions developed in coordination with County representatives and Rivanna Water and Sewer
Authority re,presentatives.

In addition, VDOT engaged a stormwater management expert from the University of Virginia to
develop additional features for incorporation into the project to further improve the pollutant
rernoval efficiencies. A monitoring progftLm will be established to measure pollutant
conce,nhations at several outfall locations before, during, and after construction. This will help
in determining the percentage of pollutant runoff attibutable to the proposed roadway.
Additional mea$res include incorporation of concrete curb along the entire length of fill sections
of the roadlvay within the Reservoir watershed in order to capture 100 percent of the runofffrom
the roadway, rock check damsn turbidity curtains, and sumps in the stormwater ponds to capture
potential spills from tnrcks.

I.3 CHANGES IN ST]RROUI\DINGS

At the time of the Reevaluation, the population in Charlottesville and Albemarle County was
estimated to have grown 5.5 percent since the FEIS was signed, while employment grew an
estimated 9.8 percent. This continuing population and emplolment growth continues to
stimulate associated development in and near the Route 29 corridor.
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The County adopted a new Land Use Plan in June 1996 that makes specific provisions for the
proposed project. It includes a separate subsection entitled "Route 29 (Western) Blpass" which
discourages development that would affect the Bypass project and features future land use maps

that show the alignment for the project.

I.4 CHANGES IN IMPACTS

1.4.1. Direct Impacts

Socioeconomics. The Current Design resulted in the displacement of 40 families in homes that
have been purchased by VDOT. The original Altemative l0 was estimated to displace 17 homes.

The increase in displacements was due to alignment changes at the termini and various design
modifications, including stormwater management provisions. Some of the homes purchased
under advance hardship acquisition are no longer within the proposed right of way. Only one

business would be displaced, as opposed to eight business displacernents under the original
Alternative 10.

Impacts on community cohesion still would be negligible, and no community facitties would be

displaced. VDOT is working with the SPCA to relocate its facility satisfactorily. The alignment
would cross school property at the Albemarle County School Complex and would pass just north
of the Agnor-Hurt Elementary School, but the Blpass would not encroach on the athletic fields
or playground facilities of either school property. Moreover, impacts of the project would not
disproportionately affect minority or low-income populations.

Cultural Resources. A cultural resources suryey conducted for the original EIS identified trvo
properties in the vicinity of the original Altemative l0 that the Virginia Deparfrnent of Historic
Resources (VDIR) determined eligible for the National Register of Historic Places (NRf):
r Westover (VDHR #02-925) - an early twentieth-century Classical Revival-style mansion

house on 200 acres. It was detennined eligible for the NRI{P under Criterion C as a t5picat
example of an early twentieth-century upper-class house.

. Schlesinger Farm (a.k.a. Haffirer Farm)(VDIIR #02-1736) - a farmhouse and associated

outbuildings on 27A acres. It was determined eligible for the NRTIP under Criterion A as an

example of a Depression-era farm.

VDHR (Virginia's State Historic Preservation Office), on August 4, 1992, and the fede,ral

Advisory Council on Historic Preservation, on October l, L992, signed a Me,morandum of
Agreement (IVIOA) regarding a finding of no adverse effect on Westover, a finding of adverse
effect on the Schlesinger Farm, and stipulations formitigating that effect.

The changes to the project would not change the determinations of effects on Westover or the
Schlesinger Farm. As before, the project would have no adverse effect on Westover and an
adverse, but only a visual, effect on the Schlesinger Farm. The alignme,nt of the Current Design
is farther away from Westover than the original Alternative 10 alignment and would pass near

only the far northeastern comer of the property and near *re southeastern portion that is visible
from the existing Route 29/250 Bypass. The alignment near the Schlesinger Farm property
would be similar to that in the originat proposal.
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Surveys conducted for the revised termini and other design adjustments identified no additional
districts, buildings, structures, or objects potentially eligible for the NRHP. However, two
archaeological sites (44A8428 and 44AB430) on the north side of Route 643 near the northern
terminus were identified as being eligible for the NRlf, and are important chiefly for the
information they may contain. VDIIR and the Advisory Council on Historic Presenration both
concurred with a detennination of no adverse effect for the sites, provided that data recovery is
conducted prior to construction. Because of the no-adverse-effect determination, an MOA is not
required to document how this effect will be taken into account (e.g., data recovery, etc.).

Another archaeological site (44AR441) was identified northwest of Stillhouse Mountain in
conjunction with design efforts to shift the alignment to minimize impacts at this location.
VDHR determined that the site is not eligible for the NRIIP.

During additional studies of design modifications at the northern terminus, another building in
the vicinity of the project was determined eligible for the NRHP. Brook Hill (VDIIR #02-0008),
an antebellum brick dwelling, is located on the east side of Route 29 arnd on the north side of
Route 643. It was determined eligible under Criterion C for its architectural characteristics.
VDHR determined that the boundaries of the eligible resoluce encompass the approximately 38-
acre parcel of land surrounding the house. Anticipating that the entire parcel would constitute
the historic boundary of Brook Hill, VDOT modified the design of the northern interchange to
avoid any encroachment on the Brook Hill property. The Current Design would not use any of
the property and would not alter the characteristics, location, setting, features, or use of the
properly that may quali$ it for inclusion in the NRIIP. There would be no diminution of the
integrity of the property's location, design, setting, materials, worlananship, feeling or
association. There would be no physical destrrction, damage, or alteration to the property.
There would be no introduction of visual, audible, or atnospheric elements that would be out of
character with the property or alter its setting. VDHR concurred on July 28, 1998 that the
proposed project would not alter the features that make Brook Hill eligible for listing in the
NRTIP.

Seaion 4(fl. The 1993 FEIS included a Section 4(D/106 Evaluation and a Section 106 MOA
that fully documented the potential impacts to the Westover and Schlesinger Famr historic
properties. There would be no direct or constructive use of these resources or the Brook Hill
historic property. Because the archaeological sites 44AB428 or 44ATi430 are important chiefly
for the information they may contain and do not warrant preservation in place, Section 4(f) does
not apply to them, as specified in 23 CFR 771.135(9)(2). The Current Design would involve the
use of land at the Albemarle County School Complex, the entirety of which is designated a park
by the County, and therefore subject to Section a(f. Details of this Section 4(f) involvement are
documented tn Final Section 4Q Evaluation Albemarle County School Properties, which was
approved by FHWA on March 13,200CI, and a swnmary of which can be found in Aprpendix J of
this SEIS. Similarly, the entire parcel associated with the Agnor-Hurt Elementary School also is
designated a park by the County, and it too is therefore subject to Section 4(f). The project
would have no direct or constructive use of the Agnor-Hurt property, as documented in the Final
Section 4(fl Evaluafibn mentioned above.

Visual Minor shifts in horizontal and vertical alignment, especially in the vicinity of Stillhouse
Mountaino have been made to minimize the visual impact of the project. Extensive landscaping
also will be included in the final design of the project to enhance its visual appearance.
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Air Quality. Potential air quality impacts are not expected to differ appeciably from those

reported in earlier studies prepared for the FEIS and FEA. Those studies found that the highest
carbon monoxide concentrations that could be expected would be well below National Ambient
Air Quality Standards.

Noisa T\e Final Design Noise Report indicates that the Current Design would cause

approximately 26 residential receptors to experience noise levels by the year 2022 that approach
or exceed the Noise Abatement Criterion (NAC) of 67 dBA for residential areas. Approximately
33 residential receptors are expected to experience noise levels substantially higher than existing
noise levels (7 of these also would approach or exceed the NAC). Thus, a total of 52 residential
receptors would be subjected to noise impacts. The total number of residential receptors affected
would be fewer than reported in the FEIS (62). This difference is attributable to the shifts in
alignment, the utilization of terrain for screening residential areas, and the availability of more
detailed design data.

Aquatic Resources and lVater Quality. The principal concenr with regard to water quality
pertains to risks to the South Fork Rivanna River Reservoir due to sediment and other pollutants
in highway runoff and to potential spills of hazardous materials from tnrck accidents on the
Blpass. The Reservoir is one of four sources (the North Fork of the Rivanna River, the Sugar
Hollow Reservoir, and the Ragged Mountain Reservoir are the others) that together supply
approximately 54 percent of the current daily water demand to the estimated 76,000 co$lumers
of water supplied by the Rivanna Sewer and Water Authority. The Reservoir was created by
damming the South Fork Rivanna River approximately 2,2A0 feet upstream of the existing Route
29 crossing of the river. The Reservoir has a drainage area of approximately 261 square miles,
encompassing much of western Albemarle County. The raw water intake and the treafinent plant
are located near the south end of the dam at the end of Woodburn Road.

Approximately 4.2 miles of the original Alternative 10 B5pass alignment as presented in the
FEIS was within the watershed of the Reservoir. The potential impacts to the Resenroir as a
result of crossing the watershed, based on preliminary design information, were documented in
the FEIS and at greater length in the Aquatic Resources and Water Ouality Technical
Memorandun, which was referenced in the FEIS. Potential pollutant loadings from highway
runoffwere calculated using a predictive model developed by FHWA. The results indicated no
significant deleterious effects on water quality from highway runoff.

The Current Design would cross less of the watershed (approximately 3.4 miles), based on
measurements from USGS quadrangle maps on which the drainage divide was marked (the
drainage divide roughly follows a line along the Westover historic house, Stillhouse Mouatain,
Barracks Road, Georgetown Road, Hydraulic Road, Rio Road and Woodbum Road). This
reduction is attributed to the shift of the southern terminus eastward from the Reservoir
watershed to the Meadow Creek watershed, which drains into the South Fork Rivanna River east

of Charlottesville. In the vicinity of Woodburn Road, the Current Design (which includes the
relocated northern terminus) would cross roughly 400 feet more of the watershed than the
original Alternative l0 alignment did. This is due to the alignment shift to avoid the new Agnor-
Hurt Elementary School and playground. The alignment still would be approximately 500 feet
from the Reservoir at its closest point, and several huudred feet from the steepest slopes along
the banks of the Reservoir. The re,lnainder of the alignment shift associated with the northern
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terminus was located east of the Reservoir drainage divide so that nrnoffwould be carried away

from the Reservoir to drain into the South Fork Rivanna River downsfream of the dam.

Because of concems of citizens and County officials regarding potential impacts to the South
Fork Rivanna River Reservoir, extensive work has been done on development of stormwater
management provisions. Coordination with the Rivanna Water and Sewer Authority and the
County's Watershed Management Official, as well as local citizens with expertise in water
quality and stormwater management, has been ongoing. VDOT also engaged the services of a
stormwater specialist from the University of Virginia to develop innovative stormwater
manageme,lrt provisions. Among the measures to be implemented are wet-pond stormwater
retention basins on portions of the project within the Reservoir watershed, instead of the
customary dry ponds. The road design within the Reservoir watershed would incorporate raised

curbing along fill sections to help convey runoffto retention and teahrent areas. The proposed

stormwater collection system would collect stormwater from an additional 10 acres beyond the
project limits along Woodburn Road and route it through the stormwater management pond

system. A water qualrty monitoring program would be conducted to collect water quality data

before, during and after construction. A full-time erosion and sedime,nt control specialist would
be ernployed during construction to ensure that erosion and sediment controls are implemented
and maintained.

To reduce the risk of spills or accidents, VDOT has committed to installing concrete Jersey

barriers along the west side of sections of the proposed Bypass that would be on fills between
Squirrel Ridge and Woodbum Road. (This design feature had not been documented in the
Reevaluation although VDOT had committed to it by that time.) Such a barrier will provide
more positive restraint of vehicles that may stray off the road than would normal guardrail. Other
protective measures include incorporation of curb and gutter in the design to collect runofi
including runoff from existing developme,lrt, &d sizing of storsrwater ponds to intercept an

entire tanker truckload of material should an accident cause such a spill. The detention ponds

would provide additional time for the County to implement the strategies of its response plan
before a spill reached the Reservoir. Even if the Blpass is not constnrcted, the threat of
contamination of the Reservoir wil alwala exist, as evidenced by the findings of early
eutrophication in a 1977 Reservoir study and by more recent efforts of the Virginia Deparfrrent
of Environmental Quality to clean up a home heating oil release into an unnamed tributary of Ivy
Creek. The Rivanna Water and Sewer Authority has acknowledged that "there now exist
numerous threats to the quality of the 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 l5-mile stretch of Interstate 64 that was constructed tbrough
the watershed in the 1960s..." The existing roads in the watershed of the Reservoir, including the

two that cross the Reservoir, which provide access to residential and other development and

farms in the watershed, will always leave open the potential for contamination of the Reservoir
from vehicles traveling on these roads.

There are currently approximately 346 miles of public roads within the watershed. Some of these

roads carry substantial volumes of traffic across the Reservoir itself or across major tributaries of
the Reservoir. For exanrple, Route 743 caries more than 8,000 vehicles per day across the

Reservoir. Route 676 carries more than 3,000 vehicles per day over the Reservoif. Route 250

carries roughly 9,000 vehicles per day over Ivy Creek and Route 601 carries roughly 7,000



Route 29 Bypass
Final Supplemental Environmental Impad Staument Appendb I

vehicles per day over Ivy Creek. Interstate 64 carries more than 25,000 vehicles per day over Ivy
Creek and the Mechums River. Development and agricultural activities in the watershed also

contribute to the risk of degrading the water quality in the Reservoir. Such activities, and not
highways, already have been identified as the cause of eutrophication and loss of capacity in the
Reservoir. So, although the proposed project does pose a certain incremental additional risk for
contamination of the Reservoir, this risk will be reduced by incorporating stringent stormwater
management and other protective measures.

The Current Design, due to the changes in termini, would cross more streams and affect more
wetlands than reported in the FEIS for the original alignment of Alternative 10. The studies for
the FEIS were based primarily on available mapped data [e.g., National Wetland Inventory

CNWD maps and USGS quadrangle mapsl, with selective field sampling to assess the impacts of
all of the alternatives. The estimated wetland impact in the FEIS was 0.1 acre. The
supplemental studies of the revised termini for the Final EA also relied mostly on available
mapped data with selective field sampling. The additional wetland impacts resulting from the
termini modifications were estimated at only 600 square feet. During preparation of the
Reevaluation, a comprehensive field inventory of waters and wetlands was conducted for areas

within the proposed construction limits. The inventory and the extent of wetlands delineated
along the pioject corridor have been reviewed in the field and confirrned by the U.S. Anny Corps
of Engineers. As an expected consequence of this more intensive identification effort" the actual
wetland impacts would be greater than those originally reported in the FEIS and FEA. This is
due to the identification of resources (sheams and wetlands) too small to be included on broad-
scale inventory mapping such as NWI and USGS quads, a more detailed level of design data
available (e.g., connecting roads and ramps and stormwater ponds), and a larger scale of
resolution inherent in comprehensive field delineations.

A total of 24 stream crossings and 43 individual wetland sites were identified within the
proposed constrrction limits. Most of the streams are small, unnamed intermittent or perennial
tributaries. The largest strearn (South Fork Rivanna River) and a tributary of Ivy Creek near the

Albemarle County School Complex would be crossed by bridge. The others would be crossed
using pipes or box culverts. The total estimated area of wetland impact is approximately 2.8
ircres. Of the 43 sites affected, 12 are larger than 0.1 acre, only 2 are larger than 0.33 acre, and

none is larger than 0.4 acre. Most of the wetland areas are narow riparian &inges, small in-
stream bars, or hillside seeps, none of which is unique in the project area. Due to their small size
and scattered distribution, these wetlands' functions are generally limited to groundwater
discharge to support low-flow conditions.

Wetland Finding. Based upon previous environmental studies, it has been detennined that there
is no practicable alternative to the proposed construction in wetlands and that the proposed action
includes all practicable measures to minimize hann to wetlands that may result from such use.

On August 10, 1998, the U.S. Army Corps of Engineers issued a jurisdictional determination for
waters of the United States and individual wetlands within the project area- Coordination with
the Corps for establishing wetland compensation areas and obtaining applicable permits for the
2.8 acres that would be aflected is ongoing.

Habitat and lVildlife. There are no substantial differences in expected habitat and wildlife
impacts from those reported in the FEIS or FEA.
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Threatened and Endangered Species. The FEIS reported that there were no federally listed
threate,ned or endangered species within the proposed altemative corridors. This finding was
based on consultations with state and federal agencies with jurisdiction over endangered species
and field work conducted during the Route 29 Corridor Study. The subsequent FEA for the
termini modifications reaffirmed this conclusion based on additional agency coordination and

field investigations by scientists with expertise in mussels.

In February 1997, concemed citizens in the area hired an ecologist to conduct a snrvey for the
James spinymussel (Pleurobema collina), a federally listed endangered species. The ecologist
suweyed a portion of Ivy Creek, which is downstream from the proposed project, and a portion
of one tributary of Ivy Creek (designated as Tributary K during the stream and wetland analysis)
that would be crossed by the proposed project. He searched on February 22,1997 in Tributary K
from the project crossing location to the confluence with Ivy Creek, and in Ivy Creek from the
confluence to 700 meters Q,297 feet) downstream. Search efforts were limited primarilyto areas

considered most likely to represent suitable habitat for the James spinymussel. He found two
shells of James spinymussel, one approximately 40 meters (131 feet) downstream from the
confluence and one approximately 700 meters (2,297 feet) downstream from the confluence. In a
second survey conducted in September and October 1997, he surveyed approximately 100 meters
(328 feeQ of Ivy Creek upsheam of Tributary K and 1,400 meters (4,593 feet) of Ivy Creek
downstream of Tributary IC He found two live specimens approximately 70 meters (230 feet)
upstream of the confluence of Tributary K and Ivy Creek, two shells at unreported distances
upstream of the confluence of Tributary K and Ivy Creek, one live specimen approximately 600
meters (L,969 feet) downstream of the confluence, and one shell approximately 1,000 meters
(3,280 feet) downstream of the confluence.

VDOT had a suwey conducted by a malacologist on July I and 2, lggT,to verify the reported
occurrence of James spinymussel and to deterrnine if the species or its habitat occurc within the
project limits and, if so, to take appropriate actions in accordance with the Endangered Species
Act to ensure that the project would not jeopardize the continued existence of the species. Ivy
Creek was surveyed from approximately 100 meters (328 feet) upstream to approximately 700
meters Q,297 feet) downstream of Tributary K. Tributary K and 13 other tributaries also were
surveyed. The survey found one fresh dead specimen of James spinymussel in Ivy Creek
approximat ely 17 5 to 200 meters (57 4 to 656 feet) downstreaan from Tributary K.

The two investigators differed in their opinions about the potential effects of the proposed project
on the species. One contended that any activities that would increase the silt load into Ivy Creek
would negatively affect the remaining populations of spinymussel there and recommended
consultation with the U.S. Fish and Wildlife Service (USFV/S). The other contended that the
proposed project would have no significant adverse effect on mussel populations in Ivy Creek.

Because of these conflicting opinions, on January 5, 1998, FHWA requested input from USFWS
regarding the need for formal consultation. FHWA met with a USFWS representative on March
27, 1998 to discuss data collected and additional consultations needed. On April 1, 1998,

USFWS notified FIIWA that formal consultation would be required and that a Biological
Assessment should be prepared. FHWA submitted the Biological Assessment and requested
formal consultation on April 10, 1998.

r-9
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The Biological Assessment concluded that the project would not have a significant adverse effect
on the mussel populations of concern and would not pose a significant threat of extinction to the
James spinymussel, based on the following:

1. The 14 surveyed hibutaries in the Ivy Creek drainage area that would be crossed by the
project had no mussels and were unsuitable for mussels because of small size and
insufficient flow.

2. Tributary K contained no mollusks and there were obvious sediment and nuhient inputs
into the lower reach resulting from livestock activity adjacent to and in the stream.

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

4. Few mussels, no snails, and evidence of allochthonous silt in Ivy Creek are ind^icative of
some ongoing environmental degradation in the watershed.

5. There are documented occrurences of 1l other populations of James spinymussel outside
the Ivy Creek watershed

6. Because the project would have no intermediate interchanges between the termini, the
project is not likely to be a catalysi for secondary developme,nt within the Ivy Creek
watershed.

7. Exte,nsive stormwater management provisions are incorporated into the project design to
reduce the risks of immediate and long-term impacts from highway runoff.

8. Extensive erosion and sedime,nt control measures will be implemented and maintained
before, during, and after consfirrction.

USFWS conducted a field inspection of the project site and adjace,nt areas with VDOT
representatives on April 2L,1998. On June 5, 1998, USFWS issued its Biological Opinion that
the project is not likely to jeopard2e the continued existence of the James spinymussel and is not
likely to destroy or adversely modiff its critical habitat because no critical habitat exists &r this
species. USFWS imposed several conditions that must be implemented during project
construction. They include time-of-year restrictions on constuction and erosion and
sedimentation control measures.

No other new information on threatened or endangered species has been identified.

Agricultural and Forestal Resources. The current alignment minimizes farmland impacts and
would cross primarily over residential or forested land. The proposed project would encroach on
a small disjunct fragment of the Ivy Creek Agricultural and Forestal District. This encroachment
would be less than an acre and would have no effect on the larger overall district that
encompasses more than 522 acres. The remainder of the district lies well to the north and west
of the project in the vicinity of the South Fork Rivanna River Reservoir. To minimize inrpacts to
the property udthin the district a bridge crossing of Tributary K would be used, which would
reduce the width of the cross section by reducing the amount of earth fill required to carry the
roadway across the stream. The Section 4(f) Evaluation provides additional information on
design options at this location as a result of Section 4(f) use of the adjacent Albemarle County
School Complex property.
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1.4.2 Indirect and Cumulaiive Impacts

Although it has been suggested that the project would induce substantial growth in the are4
especially around the northern and southern termini, development has been occurring and is
expected to continue with or without the project. Because this will be a limited-access highway
with no intermediate interchanges, there will be no new access to properties within the wate,mhed

that might induce development of those properties, further degrading the watershed. Both
termini are located outside the watershed and within designated growth areas of Albemarle
County, and the County's Comprehensive Plan and Land Use Plan allow for considerable growth
in the project area. Rather than indirectly sparking unwanted development, the project is
responsive to the transportation needs identified in the Comprehensive Plan.

I.5 PUBLIC TWOLVEMENT
VDOT has continued to seek substantial public input throughout the project development
process, through Citizen Information Meetings, formal public hearings, close coordination with a
Joint Transportation Committee and a Design Advisory Committee, ffid meetings with
individual landowners and community groups. Various interest groups also have been active
during development of the project. Among these are the Charlottesville/Albemarle
Transportation Coalition (CATCO), which has been particularly active in opposing the Blpass,
and the North Charlottesville Business Council, which has actively supported the project.

Because the Reevaluation was an internal FHWA decision document, no additional public
involvement was offered during its development. However, the document summarizes the 3
Citizen Information Meetings and the formal Location Public Hearing for the Route.29 Corridor
Study, the Iocation Public Hearing for the termini modifications, the Citizen Information
Meeting for the three grade-separated interchanges on existing Route 29, the 2 Cifu;err
Information Meetings and the formal Design Public Hearing during the Blpass design" l0
meetings with the Joint Transportation Committee,22 meetings with local interest groups, and

24 meetings with the Design Advisory Committee.

I.6 ST]MMARY AND CONCLUSIONS

Based on a review of previous environmental documents, supporting information, changes in
project design" changes in project surroundings, and new issues and circurnstances bearing on
environmental concerns, the Reevaluation concluded that no SEIS is necessary. It further
concluded that the FEIS fully and adequately documented the project and its consequences, and

that the FEA and FONSI adequately documented the changes in environmental impacts resulting
from the modifications to the northern and southern termini. The Section 4(f Evaluation
discussed the changes that resulted from the Albemarle County School Complex's designation as

a Section 4(f) resource. Although the elimination of the three grade-separated interchanges along
the Blpass represents a change in the selected alteinative, that change will not rezult in any
significant environmental impacts that were not identified in the FEIS. Moreover, any further
modifications to the design of the project have been aimed at reducing impacts, providing better
transportation service, ffid accommodating the suggestions of citizens and local ofEcials. An
SEIS therefore wrisdetermined not to be warranted. FIIWA issued a revised ROD on March 13.

2000.

r-1 I
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lmpact Gategory Alternative f0 FEIS)

Termini Revisions
(FEA) Current Design

Right of Way Required (acres) 290 95 329

Displacements

Families

Businesses

Non-Profit Organizations

17

8

2

5

1

1

40 (allacquired)

1

1

Cultural Resources

Westover

Schlesinger Farm

Brook Hill

No Adverse Effect

Adverse Effect
(visualonly)

NA

No Adverse Effect

NA

NA

No Adverse Effect

Adverse Effect
(visualonly)

No Effec't

Archaeological Sites 0 No Adverse Effect No Adverse Effect

Section 4(f) Involvements

Parks/Recreation Areas

Historic Sites

0

0

0

0

1*

0

Noise Receptors Affected
(Residential sites, school
playgrounds)

62 24 55

Aquatic Resources

Number of Stream
Crossings

Length Across Reservoir
Watershed (miles)

Wetlands (acres)

Floodplains (length of
crossing in miles)

13

4.2

0.1

0

Not Quantified

Not Quantified

0.01

24

3.3

2.8

0.11
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SUMMARYOF IMPACTS

* See Section 4(f) Evaluation for full discussion of impacts to the Albemarle County School Complex,
avoidance alternatives, and measures to minimize harm.
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suMMARy OF SECTTON 4(F') EVALUATION

The Final Section 4fi Evaluation: Albemarle County School Properties examined the project's
impact on the Albemarle County School Complex located near the approved Alternative l0
alignment of the Route 29 Blpass. The complex includes Albemarle Higlr School, Jack Jouett
Middle School, Mary C. Greer Elementary School, and the Ivy Creek School, as well as offices, a
vehicle maintenance facility, a fueling facility, and a driver training course.

The 1993 FEIS completed for the projecf contained Section 4($ evaluations for three public
parks [Mckrtire Park, Rivanna Park (now called Darden Towe Park), and Pen Park] and two
historic properties eligible for listing on the National Register of Historic Places (Schlesinger
Farm and The Baracks Historic District). In 1998, information was received regarding
recreational fiails on the Albemarle County School Complex, and it was determined that the
trails represented a public recreation resource and the project would displace a portion of these
trails, thereby invoking Section a(f of the 1966 U.S. Deparment of Transportation Act. The
new Section 4(0 involvement was evaluated, and a Drafi Section 4@ Evaluation wx circulated
to all who received copies of the original FEIS. Comme,nts received on the Drafr Seaion 4(fl
Evaluation indicated that the whole of the school complex parcel has been designated by the
County as a District Park an4 as such, is significant for public recreation. Therefore, it was
determined that the Complex would be considered in its entirety as a Section 4(f) resource. In
addition, it was learned that the entire Agnor-Hurt Elementary School parcel has been designated
by the County as a Community Park and therefore also should be treated as a Section 4(f)
property in its entirety. Previously, only the recreational facilities on the school properties had
been considered subject to Section 4(0, in accordance with FIIWA's Section 4(f) Policy Paper.
Although the project will not use, either directly or constructively, land from the Agnor-Hurt
Elementary School property, it also is discussed in the Final Section 4(0 Evaluation.

J.t DESCRIPTIONS OF SECTION 4(F) PROPBRTIES
The Albemarle County School Complex, on 218 acres of land, is owned by the Albemarle
County School Board and is designated as a District Park in the Albemarle County Community
Facilittes Plan, 1990-2000. Facilities include 6 tennis courts (  fghted), a 440-yard running
track, multi-purpose field and hard court areas, play areas, one lighted baseball field" two softball
fields, and the tail systems described below. Studelrts at the schools on the property use the

J-1
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facilities during school hours. The facilities are available to youth sports leagues and the public
after 6 pm on weekdays and from 8 am to dark on weekends.

One trail system is located behind Jack Jouett Middle School and Albemarle High School. It
includes about 2.09 miles of unpaved paths roughly 3 to 8 feet wide that are west and south of
the middle school, and south of the high school. The system consisted only of cnrde paths until
1984. The trails underwent various improvements from 1984 to 1990 by the high school's cross-
county team, the Monticello Area Community Action Agency, the Boy Scouts, and various other
seryice organizations. The trails are maintained by the cross-counby team and are used by other
teams for training, as well as earth science classes at the adjacent schools. There are no facilities
associated with the hails other than two wooden foot bridges crossing strea$rs, and they are not
listed in the Comprehensive Plan among recreational facilities at schools or in the county's Open
Space Plan. As with other facilities on the Complex, the trails are open to the public after 6 pm
on weekdays and from 8 am to dark on weekends. County officials estimate that use ranges from
20 to 35 persons per day, with fewer users during the summer and winter months.

A second trail system located behind Greer Elementary School consists of approximately I mile
of unpaved paths roughly 3 feet wide, located west and north of the school. Roughly 40 percent
of these trails are located on the school complex, with the rest of the slntem located on adjacent
private property. These trails are used primarily by earth sciences students and the public. No
facilities are present other than several posts identiSing tree species.

Agnor-Hurt Elementary School is located on approximately 19.55 acres between Woodbum
Road (Route 659) and Berlcnar Drive. The Albemarle County School Board acquired the
property in October 1990 and the school was occupied in 1992. The school play areas,

basebalVsoftball field, basketball courts, and soccer field serve as a community park after 6 pm
(after school hours) on school dala and from 8 am until dark orr weekends.

J.2 TMPACTS ON SECTION 4(D PROPERTTES

J.2.1 Direct Use

The Current Design, after incorporating impact minimization measures, requires the use of 12.43

acres (about 5.7Y) of the total Albemarle County School Complex acreage and would not
encroach on any of the athletic fields, tennis courts, hard court areas, track, playgrounds, or
buildings. The project would avoid the trail west of the middle school soccer field and would
displace approximately 771linear feet of the trail near the elementary school, about 38% of that
fail system, ffid about 6% of all the trail systems on the School Complex. The displaced
portions of trail would be reestablished outside the project right of way, but use of these portions
likely would be intemrpted during construction.

J.2.2 Noise Levels

Year 2022 worst-case noise levels were computed for various locations using the FHWA-
approved STAMINA/OPTIMA computer noise model. The model revealed that the
northemmost edge of the athletic fields at Greer Elementary School would experie,nce a peak-
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hour noise level 1 dBA over the FI{WA's noise abatement criterion (NAC) of 67 dBA. Portions
of the property closer to the school would experience levels well below the NAC but
substantially (>10 dBA) higher than current levels.

Noise levels at the northernmost edge of the Jack Jouett Middle School fields would be 67 dBA,
while noise at field areas closer to the school would be well below the NAC and not substantially
higher than current levels. No higb school facilities would experience noise levels approaching
the NAC or substantially higher than curent levels.

The peak-hour noise level on the portion of trail nearest the roadway would be 70 dBA, 22 dBA
higher than the current noise level of 48 dBA and above the NAC. Approximately 27 perce,nt of
the middle school trails and virtually all of the hail system near the elementary school would
experience peak-hour noise impacts in the year 2022. These impacts are probably overstated,
however, because ttre noise levels were calculated using peak-hour traffic volumes even though
the public uses the facility during off-peak hours.

J.2.3 Air Quality

Air qualrty analyses found that carbon monoxide concentrations on the School Complex property
near the proposed Blpass site would be well below the National Ambient Air Qualrty Standards
and only 0.1 part per million or less above background levels. The project therefore would have
a negligible effect on air quality at the School Complex.

J.2.4 Visual Impacts

Users of the middle school tail would see the roadway bridges crossing the sheam valley from
certain areas, instead of the current view of the stream valley and medium-age mature
hardwoods. Users of the southern and eastern portions of the trail, however, would not see the
Bypass because of intervening terrain and vegetation. Although these trails do provide a pleasant

setting, only a portion of which would be adversely affected by the project, they are not the only
recreational opportunity of this tlpe available to residents in the project area. Nearby trails in
Albemarle County can provide users with the quiet wooded setting they currently enjoy, and

without the time-of-dayrestrictions they face on the School Complex rails.

J.2.5 Impacts to the Agnor-Hurt Elementary School

T}re Final Section 4(/) Evaluation includes an analysis of impacts at the Agnor-Hurt Elementary
School, even though the projecl would not use any of its property. Noise levels at the baseball
field would be zubstantially higher than curent levels but would not approach the NAC. The
project would have a negligible effect on air quality and a minimal visual effect. The proximity
impacts of the project would not impair the recreational and other uses of the property and,

therefore, there would be no constructive use.
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J.3 AVOIDANCEALTERNATIVES

J.3.1 New EnvironmentalConstraints

The 1993 FEIS discussed environmental constraints in the project areq such as parks and

recreation areas, historic properties, agricultural and forestal districts, and terrain limitations. In
1997, an additional constraint was documented: newly recorded populations of the James

spinynussel (Pleurobema collina), a federally listed endangered species. The U.S. Fish and

Wildlife Service (USFWS) concluded that the project is not likely to jeopardize the continued
existence of the James spinymussel and is not likely to destroy or adversely modiff its critical
habitat. USFWS imposed several conditions that must be met dwing project constnrction" such

as time-of-year restrictions and erosion and sedimentation control measwes.

J.3.2 Previous Alternatives from FEIS

Hundreds of possible alternatives for the project were gradually narrowed down to a list of eight
Candidate Build Alternatives to be considered in detail in the DEIS. These alternatives were

endorsed by County and City officials and reflected agency and citizen input. They included
seven blpass alternatives on new alignmgnts and an Expressway Alternative along existing
Route 29. In addition, a Base Case (or No-Build) Alternative, a Base Case with Grade-Separated
Interchanges Altemative, a Mass Transit Alternative, and a Transportation Slatem Management
Alternative were considered. All but Blpass Altemative 10, from which the Current Design was

developed, would avoid use of land from the Albemarle County School Complex. However,
Alternative 10 represented the best balance of fiansportation requirerne,lrts, eirvironmental
impacts, and citizen input, and it was the only alternative that would meet the project needs

without Section 4(f) impacts (based on the information available at the time). the Final Section

4(fl Evaluation rciterates the FEIS conclusion that none of the other Candidate Build Alternatives
are feasible and prudent. The shortcomings of the other Candidate Build Alternatives, as well as

the other Section 4(f) involvements they would have, are discussed in detail in the FEIS and in
the Final Section 4(f) Evaluation.

J.3.3 Other Location Alternatives

I\e Final Section 4(l) Evalualioz discusses the examination of other possible alignments for the

Bypass and concludes that the alternatives presented in the EEIS represent the range of
reasonable alternatives. This conclusion was based on evidence that other alternatives located

east or west of Route 29 would have even greater impacts on the human and nafinal
environments because of the numerous residential developments, parks and recreation areas,

historic properties, natural resources, and other constraints. To the east, any other altemative
between existing Route 29 and Alternatives 7 and 7A would pass through the most densely
developed part of Albemarle Count5r, causing considerable community disruption. Any
alternative east of Altemative 68 would divert eve,n less traffic than Altemative 68 and would
get involved in the rugged terrain of the Southwest Mountains as well as the large Southwest
Mountains Rural Historic District and agricultural and forestal districts. To the west any

alternative between existing Route 29 and the Current Design also would pass through a de,nsely
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developed part of Albemarle County, causing considerable community disruption. Any
alternative west of Alternative 12 would not adequately meet the project needs and would
traverse a large portion of the Reservoir watershed as well as more pristine rural areas of the
County. Any alternative between Alternative 12 and the Current Design also would involve
greater impacts to the Reservoir watershed (including crossing the Reservoir), as well as

considerable impacts to several residential subdivisions, agricultural and forestal districts, and
historic properties.

J.3.4 Modifications to Current Design

^I\e Final Section 4(fl Evaluation diseusses the possibility of shifting the Altemative 10
alignment to the east or west enough to eliminate any direct or constructive use of the School
Complex property. It notes that a shift to the east would split the Montvue and Telrell
subdivisions, encroach on dense residential and commercial development east of Hydraulic
Road, require two bridge crossings of Hydraulic Road, and displace the Roslyn Heights
subdivision (along with more than 35 additional residences and at least 5 businesses). A shift to
the west would reduce noise impacts on the school property but would not eliminate tftem, and
the project would therefore still constitute a constructive use. This modification also would bring
the Blpass closer to Ivy Creek (James spiirymussel habitat), require encroachment on a larger
portion of the Ivy Creek Agricultural and Forestal District, and displacement of eight homes, and
would negatively affect community cohesion in the IvyRidge subdivision.

A shift far enough to the west to eliminate both direct and constructive use of all of the School
Complex properly would result in a Section 4(f) use of approximately 6.7 acres of the
Schlesinger Farm historic property, which would be considered a more severe Section 4(f) use

than the use of the School Complex property under the Current Design. This alignment shift also
would require two crossings of Ivy Creek at the location of recorded occutrences of the James
spinymussel and would negatively affect community cohesion in the IvyRidge and Roslyn Ridge
subdivisions.

J.4 MEAST]RES TO NIINIMTZE HARM
Mditional mitigation measures have been developed to minimize the impacts of the project on
the Section 4(f) school property:

. Shifting a small portion of the Bypass slightly to the west to avoid the trail system behind the
Jack Jouett Middle School;

. Reducing the cross section of the roadwaybynarrowing the uddth of the median and crossing
the s&eam on bridges rather than earthen fill;

. Lowering the roadwayprofile to reduce visibility and noise levels;

' Making design changes that would reduce the total a$eage of direct use from L5.17 to 12.43
acres;

. Limiting right of way access to pedestrians with fencing, as suggested by school officials;
r Revegetating cut and fill slopes with indigenous trees; and,

J-5
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' Fully compensatrng the County for property required for the right of way.

J.5 COORDINATION
After the identification of the trails as a Section 4(f) resource, County officials were consulted as
part of the development of the Draft Section 4$ Evaluatian. That document was circulated back
to these officials, and additional comments were received &om the County Attorney, the County
Planning Department, and the County Parks and Recreation Departrnent. Their comments were
incorporated into the Final Section 4(fl Evaluation.

Extensive coordination with local officials has been ongoing throughout the 14-year planning and
design effort on the Route 29 Blpass project. During the Route 29 Corridor Study perio4 there
were regular public meetings of a Joint Task Force that included representatives of the Board of
Supervisors, the County Executive, the County Planning Commission, the County Planning
Departrnent, and the County's representatives to the Metropolitan Planning Organization (MPO).
Members of the public, the Piedmont Environmental Council, community associations, and local
print and broadcast media regularly attended these meetings. During the design phase, regularly
scheduled Design Advisory Committee meetings were held, with members representing the
County Planning Deparhnen! the County Planning Commission, the County's representatives to
the MPO, and citizens from neighborhoods along the alignment. VDOT also received a large
volume of written correspondence pertaining to the project

Public involvement outside of Task Force and Design Advisory Committee meetings included
citizen information meetings, presentations to special interest groups, newsletters, and tele,phone
hotlines. Approximately 1,100 nrmes were on the mailing list for newsletters during the Route
29 Corridor Study, and approximately 17,000 names were on the list for newsletters during the
design phase. The Final Section 4@ Evaluation inclades a detailed history of public and County
involvement in the project.
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9t26t01

9t26t01

9t26t01

1z?/01

10t5t01

11t5tO1

12t3t01

12t19t01

CORRESPONDENCE AND COMMENTS

Kl AGENCY AND ORGANIZATION CORRESPONDENCE

The following pages contain copies of correspondence with agencies and organizations that
provided input during the studies conducted for this SEIS. The following letters are included:

Description of Gorrespondence Page

9126/01 Letter from Mark Wittkofski of Virginia Department of Transportation {VDOT) Environrnental K-2
Division to Donald S. Welsh, U.S. Environmental Protection Agency (EPA) Region 3
Administrator.
Letter from Mark Wittkofski of VDOT Environmental Division to Dennis Treacy, Director of K-3
the Virginia Department of Environmental Quality (DEO).
Letter from Mark Wittkofski of VDOT Environmental Division to Nancy K. O Brien, Executive K-4
Director, Thomas Jefferson Planning Distdct Commission.
Letter from Mark Wittkofski of VDOT Environmental Division to Cole Hendrix, Interim K'5
Executive Director, Rivanna Water and Sewer Authority.
Lefter from Mark Wittkofski of VDOT Environmental Division to Robert W. Tucker, Jr., K6
Albemarle County Executive.
Letter fiom Mark Wittkofski of VDOT Environmental Division to Wayne Cilimberg, K-7
Albemarle County Planning Director.
Letter from Carolyn Browder, Environmental Specialist for Virginia DEQ, to Mark Wittkofski k7
of VDOTs Environmental Division.
Lefrer from Greg Kamptner, Assistant Albemarle County Attomey, to Mark Wittkofski of K€
VDOT Environmental Division.
Lefter from Sally Thomas, Chairman Albemarle County Board of Supervisors to Jeffrey C.
Southard, VDOT Assistant Commissioner.
Letter from Jeffrey C. Southard, VDOT Assistant Commissioner to Sally Thomas, Chairman
Albemarle County Board of Supervisors.

1A11n1 LetteY ftom Hannah Twaddell, Assistant Director of Charlottesville - Albemade Metrcpolitan
Planning Organization, to Mark Wittkofskiof VDOT Environmental Division.

$l1AO1 Lefter from Deborah M. Munay of Southem Environmental Law eenter to Jeffrey C.
Southard, VDOT Assistant Commissioner.

11l2lo1 Letter from Deborah M. Munay of Southem Environmental Law Center to Jeffrey C.
Southard, VDOT Assistant Commissioner.

11115101 Letter from Deborah M. Muray of Southem Environmental Law Genter to Jeffrey C.
Southard, VDOT Assistant Commissioner.

11l1l01 Letter from Tom Schueler to Deborah Munay of Southem Environmental Law Center.
11121101 Letter from Mark Wittkofski of VDOT Environmental Division to Deborah M. Munay of

Southem Environmential Law Center.
12112101 Letter ftom Jacqueline Keeney of VDOT to Charles Martin of Albemarle Board of

Supervisors.
P|1AO1 Letter from Jacqueline Keeney of VDOT to Mayor Blake Caravati of Charlottesville.

K-9

K-10

K-12

K-13

K-15

K-16

K-19
K-25

K-25

K-26

K-1
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Route 29 Bypess
Concspondencc and Comment Final Suppleneutal Elrironmcntal Impad StuEment

IC2 PT]BLIC COMMENTS
Comments from citize,r:s and others from various public meetings and hearings are listed in the
following tables. Only those that are relevant to the issues of this SEIS are included. Most
expressed nonspecific conoerns about the watershed, the Reservorr, or the water supply. Also
included is a table of comments extracted from the Administrative Record for the project.
Comments received at the March 14, 2002 public hearing on the Draft SEIS are contained in
Appendix L.

lLz.l Location Public Hearing for Route 29 Corridor Study

On June 26,27, and 28,1990, Incation Public Hearings were held to prese,nt the findings of the
studies on the alternatives considered and their comparative environmental impacts and to
receive comme,nts. The Draft EIS was available for public review along with various technical
reports and other supporting data. A total of approximately 645 people attended these hearings.
Table K-l shows comments received at the hearings relating to the South Fork Rivanna River
Reservoir.

Table K-l
COMMENTS RECEIVED ABOUT SOUTH FORK RIYANNA RIVER RESERVOIR AND THE WATERSHED AT
JUNE 1990 LOCATION PUBLIC HEARINGS

Gomment

Beattie, Peggy Opposed to any bypass due to the possible pollution of the public urabr supply.
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Gan, David Jr. Goncemed about impacfs of westem blpass routes on tte water suppty Reserrcir for
Charlottesville and Albemarle Gomty, construction impacts of stream crossings, and the
potenlial for toxic spills at the crossing of sbeams that flotr into the Reservoir.

Can, George Consequences to aquatic and water resources are not well defined. The proiected wetands
impacts do not app€ar to be rcalistic.

Coleman, Robert Altemative 11 runs along Naked Creek, wttictt drains directly hb lhe Resenoir.

Crigler, Anne Opposed to any bypass due to the possible pollution of the publicwabr supply.

Crutdrfield, Dale Opposed to any blpass due to the possible pollution of $e public uabr supply.

Fennell, Gloria Opposed to any blpass due to the possible pollution of lhe public watsr supPly.

Freestone, l'larry Opposed to any blpass due b the possible pollution of the public uater supdy.

Haviland, John and Eleanor Opposed to any blgass due to the possible pollution of the public wabr supply.

Hord, R. Andersotl Opposetl to any blpass due to the possible pollution of the public u,abr supply.

Jansen, A.P. Opposed to any blpass due to the possible pollution of the public water supply.

Layne, Gherise Opposed to any bpass drre to the possible pollution of the public water supply.

Leitcfi, James Opposed to any bypass due to the pcsible pollution of lhe public water supply.

Marlin, Bruce Opposed to any bypass due to the possible pollution of the public ueter supply.

Riccio, Diane Opposed b any bypass due to the possible pollution of the public unter supply.

Opal, Davftl Opposed to any bypass due to the possible pollution of the public urater supply.

l(2.2 Location Public llearing for Termini Modifications
In Febnrary lgg5, an additional Location Public Hearing was held to present the findings of
further study that was necessary due to changes in design at the souttrern and northem termini.
Approximately 600 people attended. Table K-2 lists the comments pertaining to the Rese,rvoir

and its watershedthat were received at this hearing
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Route 29 Bypass
Final Supplcmental Envirormentat Impac, Statemen AppendbK

Table K-2
RESERVOIR AND WATERSHED COMMENTS, FEBRUARY 1995 LOCATION PUBLIC HEARING

Name Gomment

Beattie. Daniel J. The shift greaty increases the threat to the water supply.

Casey, Leo J. The move will inbodue new hazards to lhe rirater supply.

Dubovsky, James The shift will increase the amount of pollutants that drain into tte South Fork Rivanna River.

Groschel, Dieter and Margaret The shift seems to have rnore impact on the water supply.

Murray, Jean The water below the dam still drains into the Rivanna River and then into the Chesapeake
Bay. Pollution will contaminale the bay.

Pancake, Edwina Much more of a chanae of damaging the water supply, either during construction or through
a spill.

Paul, Mariorie H. The blpass is still too dose to the watershed. Build the bypass to the east of to^,n.

Robinson, Unda M. What is being done to protect the uater supply?

Rooker, Dennis S. The county has been uorking for a long time to preserve and enhance the waler guality of
the South Fork RMnna River Reservoir. The bypass will nulliff this effort.

Shelbume, Anitia Despite @noems about the watershed and the road crossing the raatershed and the Rinanna
River, this option is dearly better.

Siegel, Marjorie It goes through so muclr raatemhed - this is a big consideration.

Slaughter, lGy I am conoemed about the Resenoir - | would prefer a terminus south of the Resenoir.

Strickler, Diana H. I am wonied about thelmpact on the South Fork FUvanna River Reservoir.

Fountiain, Doris No blpass thralgh the watershed.

Paul, Madorie M. Build the bypass to the east of town so as not to affect the uater supply.

Preston, Mary Lyle Do not impact the watershed with a highrlllay lhat we do not need.
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The road will degrade the vrater guality of the Reservoir.lvy Creek Foundation

Keukenhof, Lisse-Holland A bl0ass will threaten the uatershed.

Chassman, Neil and lana Watershed @noemsi make the bypass ecologically questionable.

Clarrpon, James G. Move the road to lhe west io be a real blpass - the road can be built to contaln a spill. The
new norlhem terminus also involves crossing the Rivanna River, so altho.rgh this is belo\r
the dam and therefore appeases sorne who worry about Charlottesville urater, it does liile b
assure thse lMng doc rnstream.

Anonymous Why is the state building a road lhat will threaten our water supply?

Anonymous Runoff from the rcad will drain direcUy into the Reservoir.

German, Eugene M. I oppose the bypass because a toxic spill could leave 70 percent of our residents without
u€ter.

Huckle, Mrs. John (Babs) A blpass will endanger the uater supply.

Hoffman. KB. Whatever you do, do not run a blpass lhrough the watershed.

Johnson, Walter F. The Mead&, Creek Parl$ ray nould not have an impaci on lhe Resenroir watershed.

Macko, Faylene M. I am deeply concemed about the water resouroes of this cornty.

Martin, Ramsey I oppose lhe bypass - the watershed would be compromised.

Nuechterlein, Donald The bypass will endanger the wabrshed of this area.

Myers, J.P. The bypass will put the urater at risk.

Smith, Gene E. Anylhing that negatively impacts the Reservoir should not be implemented.

VesL Charles and Andrea The risk of harm b our water supply from this r€d is obvious.

Sbickler, Richard S. Jr. The risk of harm to our water supply fiom this road is obvious.

Wolfe, Dr. John F. I support a road lhat runs over the Resenoir.

Zulbell, John and Charlotte The Reservoir and watershed concems seem gready o€ggerated.
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Table K-2
RESERVOIRAND WATERSHED GOMMENTS, FEBRUARY 1995 LOCATION PUBLIC HEARING

Name Comment

FiEgerald, Florence The issue of the vuater supply has never been addressed.

Humphris, Robert R. I oppose any new road in the watershed.

Johnson, Vivien R. The road impacb the watershed - the changes are not an improvement.

Lapp, Ervest Jr. Potential impact to watershed needs to be considered.

Lasly, Hortense D. The northem tenninus is too close to the river and will impact the walerched.

Preston, Mary Lyle The impact on the uatershed would be injurious.
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Siegel, Mariorie There should be no roads through the watershed.

A group or individual distributed a preprinted postcard at this hearing listing several statements
that indicated opposition to the Blpass. One of these items was: "I oppose a westem bypass
passing through 4.2 miles of the Reservoir's watershed where a toxic spill could leave 70 percent
of our citizens without watetr." The record contains approximately 650 of these postcards
submitted by individuals. The record includes several more of these postcards with the Reservoir
item crossed out by hand.

1L2.3 March 1996 Citizen fnformation Meeting

In March lgg6,a Citizen's Information Meeting was held to present four design alternatives for
the Blpass. Approximately 524 people attended, and their comments, as they relate to the
Reservoir and watershed, are prese,nted in Table K-3.

Table K€
RESERVOIR AND WATERSHED COMMENTS, MARCH 1996 CITIZENS INFORTIIATION MEETING

Name Gomment

Webber, Jodie Concemed that Altemative 4 might be too close to Reseryoir.

Kocfi, Walter Reservoir should be protected no mater what altemative is selected.

Keeney, Paula All altematives are too dose to the Reservoir and compromise the water supply.

Ovrren, John A" Jr. Danger to Reservoir and water is over*fielming.

Gomaa, funanda I like Aliemative 3 over Altemative 4 because it is not as dose to the Resenrclir.

Gomaa, Hassan Altemative 4 as too dose to the Reservoir.

Huc*le, Dr. John Hydraufic Road interchange will lhreaten Reservoir. [Note: no interclange is planned at
Hydnulic Road.l

Beattie, Peggy Altemative 4 seems to impact the Reservoir a lot.

Beattie, Dan Altemative 4 will threaten water quality more.

Hewett, Harry C. Jr. A Barracks Road interchange will damage or destroy our water supply. [t'lota: no interehange is
planned at Bamcks Road.l

Scfimid, Jack and Beth I like Altemative 4 because il is farthest fiom the Reservoir.

Garwood, Bob and Rochelle Altemative 3 seems b stay the farthest to the east of the uabrshed at the northem end.

Moore, Mrs. Bedfod Altemative 4 would creab the most problems in the watershed.

Albert, Kirsten Altemative 4 protects the Reservclir.

[&allek. lGte Just one accident can deshoy Bte water supply of Charlottesville. A road that is enlirely in the
r,natershed is just asking for a disaster.

Larie, Janet
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Table K-3
RESERVOIR AND WATERSHED COMMENTS, MARCH 1996 CITIZENS INFORMATION MEETING

Name Gomment

Cooper, Phil and T.A. Altemative 4 impactrs the Reservoir too much.

Huckle, Jacqueline Protection of the Reservoir affects all of us so ooncentrate on Reservoir preservation. A goocl
guality of Altemative 3's that it moves the road away ftom the water treatrnent plant intake.

Humphris, Robert R. Against any bypass in the watershed.

Mallek, Ann A traffic accident wil! occur that will poison the water supply and make everyone leave
Charlottesville.

Mallek, Laura K. Water will be polluted by an accidenl

Dijer, Jean H. All of the altematives will put our water supply at risk.

Watson, Sandra The road will endanger the water supply.

Nuechterlein, Donald Project is a major hazard to the Reservoir- a spill will contiaminate it.

Wiedman, Susan We are concemed about the water supply should a major spill occur.

Cooper, Teni Altemative 4 uould be disasfous to the watershed.

Rivanna Water and Sewer
Authority

Try to keep as muctr of the road out of the South Fork Rivanna River Reservoir drainage area as
possible. Altemalive 2 does not seem to do this \€ry well. Altemative 4 seems to have aome
good measures to avoid the Reservoir but these measures need to be detailed, sucfi as hor
runoff would be collected. More detail also needs to be developed as to hon a spill nould be
contained.

Citizens for Albemarle, Inc. The proposed interchanges at Banacks Road and Hydraulic Road will threaten the Reservoir,
We oppose construction of any bypass in the uatershed, but adding these trro interchanges will
make lhe threat to lhe r^atershed even worse than it would be wittout lhem. The intercfianges
will be a location for aeidents, and will encourage development and gror,ffi in the wabrshed.
[ttote: no interchanges arc planned at Banacks Road or llydnulic Road.J
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Altemative 2 does not seem to be gpod for the Resewoir. Altemative 4 seems to be better in
this respect. I ritould support Altemative 4 as the route for the bypass.

Weber, Dr. Lewis

Porter, Hershall The Altemaiive 4 path seems to be wqrse than the original Altemative 10 path an tems of
uratershed protec{ion. lt seems like there will be lot of runoff ftom Altemative 4 Into the
Reservoir.

Martin, Ramsey The proposed intercfianges at Banacls Road and Hydraulic Road will spur groldt, wtrach will be
bad for the Reservoir. lNote: no interchanges are planned at Banacks Road or Hydnufic Road.]

Strassburg, Thomas M. The bypass should be kept as tar away from the Resenoir as possible. Altemative 2 does not
do this.

Strickler, Diana H. The Banacks Road and Hydraulic Road interdranges will pose a threat to the Reseryoir. Please
do not buifd them. /Note.'no interchanges arc flanned at Eanacks Road or Hydnulic Road.l

Midyette, Shidey The bypass will damage the Reservoir. Roads can be placed in many localions; water resources
cannot be moved.

Slaughter, Edward R. Jr. The bypass uould have made a lot of sense if it was built befqe the Reservoir was built.

Webber, Lewis I like Altemative 4 better than Altemalive 2 because it stalrs farther auay fom the watershed.

Paul, Marjorie Maupin The interchanges will threaten lhe watershed. {Nofe; interchanps are plmned on| at tte
goject termini, tuth of which are outside the boundaries of the Reservoir waterched.l

The comment sheet provided for citizens to give their input at this meeting contained a series of
design criteria for respondents to check to indicate which specific criteria were important to
therr. One of these was "Reservoir/water quality." fiie above respondents may or may not have
checked this box. However, an additional 119 individuals checked the box, but made no other
conrments about the watershed. Finally, 309 individuals signed a petition opposing the
construction of interchanges at Barracks and Hydraulic Roads as part of the Blpass design. The
proposed design does not include interchanges at these locations.
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1L2.4 July 1996 Citizen's Information Meeting

In July 1996, VDOT held a public meeting to present the preferred Bypass design alternative to
be carried forward into the next stages of the design phase. The meeting was attended by
approximately 497 people and comments concerning the watershed and the Reservoir are shown
in Table K-4.

Table K-4
RESERVOIR AND WATERSHED COMMENTS, JULY 1996 CITIZEN'S INFORMATION MEETING

Name Gomment

Huck, Roland We need more information about how runoff will be managed and how the Reservoir will be protected.

Kenney, Ronald Insufficient protec{ion of the Reservoir in the design.

Kudrick, Tina More information is needed as to how the bypass will affect the Reservoir.

Huckle, Dr. John Concems about the safety of Sre Reservoir.

Keeney, Paula M. Bypass wifl pollute the Reservoir. Bypass should not be built anyufiere near lhe Reservoir.

Edwards, M.W. The road's profmig to the Reservoir.

Preston, Mary Lyle Route is dangerously close to the uratershed.

Opal, David D. Road will impact watershed.

Thorup, Oscar A. Jr. Bypass should be routed to the easl of the city and avoid lhe Reservoir.

Humphris, Robert R. Watershed protec-tion tecfiniques are lacking so far.

Rooker, Ann R. Every measure should be taken to protecl the Reservoir.

Lenfson, F.R. Too mucfr is being made of the road location and the watershed.

I do not like tte proximity of the road to the water supply.Larie, George
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Richardson, Rebecca Water pollution concems.

Robinson, Linda Reservoir pdlution conems.

K,2.5 Design Public Hearing

A Design Public Hearing was held by VDOT in February 1997 to gather courments on the
prefered design alternative. The meeting was attended by approximately 1,636 people and
generated more than 540 cornments. Those related to the watershed and the Reservoir are
presented in Table K-5.

Table K-5
RESERVOIRAND WATERSHED COMMENTS, FEBRUARY 1997 DESIGN PUBLIC HEARING

Name GommenUGoncern

Badderly, W.G. How will construstion of lhe bypass and heavy bucks on it affect our drinking uater supply?

Neligan, Susan I'm totally against the blpass, vfiich will afiect our environment and our urater.

Mellon, DeForest After numerous court batfles fought and won by the County of Albemarle lreats ago to acquire
and then to protect the South Fork Ri\ranna River Reservoir watershed, the urcstem blrpass wiil
now place this source of drinking water fo,r the Gity of Charlottesville and neighboring county
neighborhoods in immediate jeqardy from hazardous mabdds spills.

Caravati,.Blake Goncemed with the design of the road and ib possible impacts to the u,atershed.

Chapman, James L. There seems to be a iotal disrespect for the water supply for the City of Charlottesville and
portions of Albemarle County.

Skalak, Torn
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Table K-5
RESERVOIR AND WATERSHED COMMENTS, FEBRUARY 1997 DESIGN PUBLIC HEARING

Name CommenUGonciern

Tisdelle, George William I think there's a lot of risk associated, including the rirater systems.

Bieker. Daniel I think it poses an undue environmenhl threat to the Reservoir and the quality of water.

Thorpe, Babette (PEC) Over the past 20 years, Albemarle Gounty has fought and won bat0e after bat$e to proted the
city and countfs drinking water supply. Now VDOT wants to run a four-lane, S$mph highuay
through the watershed within 700 feet to 1,Ofi) feet of the Reservoir itself.

Christoferson, Herbert I do not think that sufftcient consideration vvas given to the watershed and the Resenoir.

Glassner, Hardy I'm very concemed about the impact on the water system in this area. We already have a very
limited amount of water as it is, and it doesn't appear that you're meeting any of the
environmental guidelines set by the federal govemment regarding nater.

Cooper, Martha Opposed to building a 6-mile road hrough the heart of town and over the Resenroir.

Myers, Eliza The project will hurt our waGr supply.

Andrews, Cheryl lf one has to be built, it looks like going way east of Gharlottesville, at least ten miles out, is best;
it doesn't affect ourwaterhed.

Abbey, Will I am oncemed about the uater impact

Dame, Karen (Citizens for
Albemarle)

The land your road intends to deface is the watershed of that lovely ommunity. WiOr tris 29
Bypass, the Stab of Mrginla seeks to do that whicfr local landd,vners have been prevented fiom
doing by the domzoning of their land - that is, threatening the integrity of our water supply.

Mclean, Caroline I am exbemely oncemed about oururatershed.

Caperton , Nancy I'm opposed to it being close to the Resenoir.

Dean, Henry Concemed about possibility of vehide carrytng chemicals tuming over and dumping them intc
these tributaries and going into our ddnking water for the city.

Pelton, Louise The Reservoir along Woodbum rvould be more contaminated with road salt, oil, and runoiff fiom
the red and will pollute tte Reservoir even mone. I think the county should be particulady
concemed about the @st to them when cunent homes' groundwater vvells are ruined from the
runoff of the roads and they will be obligated to provide public urater at a great cost to these
homes.

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

Dudley, Martha It will leave ineversible environmental impacts as it careens dangerously dose to a Reservoir
used for the area's drinking uater.

Walker, Pam The road will impact 4.2 miles of our water resouroes, wtricfr could leave sixty thousand people
with no drinking water.

Moore, Milton B. Opposed to lhe bypass because of its severe impacts to the Reservoir and uatershed. The
FEIS does not adequately address these issues.

Summers, Robert Lee Sr We do not want to jeopardize our water supply.

Forrler, Mary Lou We feel that it is a seriqrs threat to the Reservoir.

Beattie, Peggy I think the residenb of the City ol Chadottesville have the potential to be adversely atrected by
the blpass because of impacts to the Reservoir.

FiEgerald, William G. Jr. In the north, it is so close to the Resenroir that the redway will cause erosion into the deepest
part of the Reservoir (the eastem sector). Any spillage trom trucks could cause a catasbophe b
the entire region.

Mead, Jenny I am against the bypass because I believe that it will destroy so muctr about Charlottesville ftom
the environment to the uraier supply.

Poist, David The water quality that sen es the wfiole community, the city and the county has been
disregarded in the design.

Niehaus, Robert F. There are minimal benefits ompared to exposure of our major public drinking wabr source, the
South Fork Rivanna Riner Reservoir.

Rust" Bob Whenever laou are dealing with an environmental issue like the South Fork Ri\ranna River
Reservoir, you want to minimize the impact

Wheeler, John
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Table K-5
RESERVOIRAND WATERSHED COMMENTS, FEBRUARY 1997 DESIGN PUBLIC HEARING

Name GommenUGoncem

Anonymous It witl leave ineversible environmental impacts as it comes dangerously close to a Resenoir
used for the area's drinking water. lt crosses over 4 miles of watershed and brushes the edge of
an endangered Reservoir for a mile and a half.

Cha rlottesville-Albemarle
MPO

The proposed Rt. 29 Bypass passes through 4.2 miles of the South Fork of the Rivanna River
watershed, posing a threat to Orc primary source of drinking water for the citizens of
Chadottesville and Albemade County.

Faulkner, Harry You need to build it farther away ftom the Resenrclir, or, at least, construct the thing in such a
way to be able to ensure no substance spilled fom a truck will contaminate the waler.

Somers, Robert Runoff from tte highway into the South Fork Rivanna River Reservoir uatershed.

Carpenter, David Watershed safety- particularly spills, toxic waste, etc.

Kayhoe, Matthias E. This road should not be located adiacent to the Reservoir.

Holland, Linda The Rivanna Riverwatenhed area.

Scully, JoNeal Goncemed about the ravine to be filled above the Reservoir.

Stroud, Kitty C. Proximity to rmtershed.

Stoke. Sue Water Reservoir.

Unkno\nn Watershed.

Meyer, Elizabeth You are simulating nature's most meager of characteristics (green veneer) wtrile desfoying the
real thing (the lvy Creek watershed, urban neighborhoods, etc.).

Kini€n, Donald Reservoir.

Ganison, James C. Road will ruin the area between the Reservoir and U.S. 29 and not fix the fraffic problem.

Cass, Cynthia Road is too dose lo Reservoir.

FiEgErald, Kenneth R. Reservoir, wateohed area.
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Cavitl Hugh The near exposure to the Reservoir cannot be adequately addressed.

Sandlin, Mac Watershed, Reservoir impacts.

Bates, Micfiael Runoff near Resenoir.

Luger, Frances Reservoir.

Rochester, Lois We must safeguard our water supply.

Knight, June D. Damage to water supply.

Keeney, Paula This proposed highway passes through 4 miles of watershed for the community's drinking rltnter.
This is unacceptable wtren it means the quality of drinking water for '100,000 people.

Schenk, Christine Water pollution.

FiEgerald, Florenoe This projec* severely jeopardizes Atbemarle County's and Charlottesville's already fragile watet
supply.

Brust, Robert Running parallel to the Reservoir is an unacceptable risk.

Seelye, Jack Resenaoir watershed.

Hafrpr, John Watershed runoff into the Reservoir.

Davis, Coralee Very concemed regarding impacl on the Reservoir. One bactor-trailer spill spells disasbr.

Sims, Sallie Too close to our Reservoir.

Gibson, David Waterched.

Moncrief. C. Herbert Waterhed.

Gibson, Mark and Anne Watershed.

Mark, Ead Watenshed.

Morley, Alfted Water supply.
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Table K-5
RESERVOIRAND WATERSHED COMMENTS, FEBRUARY 1997 DESIGN PUBLIC HEARING

Name GommenUConcem

Crosby, Linda Threatens our water syslem.

Otryen, John A. Jr. Poiential for Resenoir contamination.

Lawson, Nancy Watershed.

Priffaman, Zanpha Reservoir.

Bottomer. Albert Water supply pollution.

Kelsey, Robert L. Water supply pollution.

Bottomer, Marjorie Water supply pollution.

Kelsey, Marion Endangerment to our water supply.

Johnston, Robert C. South Fork Rivanna River Reservoir.

Dussaud, Friederike Water supply pollulion.

Hom, J.L. Water supply pollution.

Dussaud, Claude Water supply pollulion.

Thelpe, Gordon Water supply risk.

Phelps, John lmpact to water supply.

Hymes, Dell H. Watershed and Reservoir.

Hogan, Pat Danger to water supply.

Mikkelsen, Mary Bypass is bad for the Resenoir.

Riley, lGthleen Rivanna River and Reservoir.

Wood, Eldon Reservoir contamination.

Mclntosh, Carol Why build ov€r Charlottesville's watershed?
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Scfimitz, Eric The Reservoir.

Mclean, Steven How do you limit trucks that might carry pollutants frorn using the bypass? Trucks that @dd
very well spill into our drinking uater.

Konler, Richard S. WateFhed concems.

De Korren, Louise Pelton Resenoir along Woodbum will be more contaminated trorn road salt, oil, etc.

Quades, Peggy Watershed impact.

Mler, Paul Rivanna River uatershed.

Thomas, Becky The fact that lhe road is between the local uater soure and the r,vate/s @ttsurrens.

Huck, Roland Safety of the Reserrcir and possible toxic runoff.

Kudrick, Tina Safety of the Reservoir.

Vest, Sarah Tarplay lmpactrs on water qualily.

Barth, Pamela Wateshed probbms.

Smith, Eban E. Cut and fill along the steep slopes immediately south of the Reservoir pose a very diffiorlt
problem for erosion ontrol.

Garey, Robert Josiah Pollution of drinking wabr.

Parmiter, Marcy Road is too near the Reservoir.

Greyson, Bruce Reservoir.

Sandridge, Mns. Cole W. The protection of the wabrshed.

Badderley, Comelia The watershed area.

Sandridge, Cole Move this road out to a location where it doesn't affect our water supply.

Corrdes, R. Reynolds Jr.
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Table K-5
RESERVOIR AND WATERSHED COMMENTS, FEBRUARY I9S7 DESIGN PUBLIC HEARING

Name CommenUConcern

Fennell, Gloria Proximity to Resenoir.

Pancake, Edwina Water quality along entire route.

Von Thelan, Alexander C. Crossing the water supply for 100,000 people has not been properly addressed. Don't cross it.

Kennedy, Christine Reservoir.

Mosca, Alfon B. Protection of water supply.

Mosca, Nancy K. Protection of uater supply.

Cragwell, JosePh S. Jr. Water pollution.

Von Waveren, Peik Rivanna River/Reservoir.

Nottinghame, James A. Water supply not protected.

Fischer, Sarah Protection of uater supply.

Femeld, Mr. And Mrs.
James A. lll

Watershed.

Whigey, Joseph V. Long-tem impact to urater system.

Neff, Elizabeth lmpact on surface water and the Sqlth Fork Rivanna River Reserrcir.

Tanner, Roger and Elinor Too near lhe Reserrcir.

Peyton, Scott B. lmpact to watershed.

Hayes, Bumley B. Watershed.

Jaeger, Judith B. Too dose to the uater supply.

Pitts, Grover C. Pollution to water Reservoir.

Undstrom, Tim Reservoir.
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Crosby, Everett Proximity to Reservoir.

Armstrong, C. Mcfior Watershed.

Worthington, Janet F. Watershed.

Worthington, Mark T. The necessity to build a road near the watershed.

CreoE, Gad 125 tons of salt will be applied to the portion of the bypass in the Reservoir u/atershed. Holv will
this affect the salinity of the water supply?

Powell, lGren Why cut through the watelshed and take the cfiance of a major catastrophe?

Macko, Stephen Water impact.

Caner, Adeline R. South Fork Rivanna RiverWateshed.

Thorup, OscarA. Jr. Has the impact study on the Reservoir been completed?

Can, Betsy lmpact on Reservoir, r'vatershed.

Voight, Jean Reservoir.

Reed, Leslie lmpact on watershed.

Walter, Pam Conoemed about ampact b ourwater supply.

Remington, Wayne Do not build bypass in an area that could potentially endanger our water supply.

Myers, Eliza Brent The present plan seems to ruin our water supply.

Steven, Patricia lf we contaminate our u€ter source - what then? Too late for "Oops.'

Armstrong, Phyllis The threat to the South Fork Rirranna River Reservoir has been minimked by VDOT. In spite of
engineering on paper, this proiect cannot be built without impactng an already fragile system.

Goodman, Debbi lvy Creek.

rcdrn, Susan Pcsible contamination should a spill occur during an accident

Gray, Glen B. Water quality.
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Name GommenUGoncern

Jordan, Lewellyn L. Watershed will be endangered.

McHenry, Henry D. Jr. Disrupting sleep slopes on Reservoirwatershed.

Elder. Gloria S. Reservoir.

Cromwell, Howard Damage to wateFhed.

Gamett, Yates In too close to the Reservoir.

Gleason, Marcia L. Reservoir.

Boller, Dane F. Too close to the Souih Fork Rivanna River Reservoir.

Czumak, Linda Watershed.

Whiteley, Grice Watershed and Reservoir endangered.

BattesUn, Martin The pollution of water supply.

Hubley. Reg Efiecton the river.

Palmer, Joan Reservoir.

Dove, Frederick T. Waterquality.

Pollock, John Run ofi to Reservoir.

Soott, Charles Protection of Reservoir.

Huckle, Jacquelyn Protection of Reservoir.

Nefi, George F. Damage to water sources.

Dour, Shirley Water proteclion.

Wood. Martha lmpact on area watershed.
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Chapman, Christine C. The watershed.

Ghapman, James L. The Reservoir is seriously endangered.

Strassburg, Thomas M. The proposed road runs Brrough fie rantershed for our area's public water supply.

Houston, P.K. Reservoir.

Bluestone, Daniel lvy Creek and Reservoir.

Landsverk, Lisa Why are we destroying some undisfurbed woodland areas on a mountain in a watershed arca?

Pa*s, Cheryl Too dose b Resenroir.

Chaitin, Rebecca D. Destruction of watershed.

Nelson, Patsy R. Quality of uater.

Grossman, Susan Why is it so dose b the lW Creek area?

Hanison, Archibald C. Jr. Reservoir.

Fountain, Bill Water supply.

Seng, Beverly The watershed is not adequately prolected.

Thompson, W.M. Jr. Wateshed.

Armsbong, Margaret D. I'm wonied about the impact on the watershed.

Simons, Jessica Siltation of only eisting Reservoir.

Valmarana, Mario The entire urateehed.

Rooker, Dennis Build trc Meadou Crcek Pa*way instead of the bypass; it doeSnt harm the Reservoir.

Atkins, Nancy Environmental cahmity near the Reservoir.

Dickerson, Dale Watershed for Reservoir.

Rice. Geraldine Watershed issue was skirted over.

Feher, George
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Name GommenUConcern

McGonnell, Shirley Watersupply.

Gaston, E. Mary There are better altematives that are less damaging to our water.

Purstell, Francis C. Water.

Westbury, T.J. Jr. Should be furtherftom the Reservoir.

Good, Edifl Construction this near the Reservoir endangers the wat'er supply of the city.

Scfimidt, David A. The proposed route runs too close to the major watershed for this area.

Martin, W.N. LongFterm runoff - creek levels and water quality.

Bicknell, Hanison Exacily honr are you going to 100o/o ensure that the water Reserwir will be protected?

Palmer, Constiance D. Watershed.

Vendenbout, Paul Water.

Hess, Kenneth H.

Lasley, Carl T. Jr. Water pollution.

Peyton, Gertrude B. Watershed protection.

Austin, Helen Resenoir.

Frame, Douglas M. Water purity.

Wilhelm, M.C. Reserrcir impact.

Medigan, Faye Effect on lvy Creek.

Preston, Mary Lle The Reservoir is still impacted.

Houstian, Stephanie Water supply.

The protection of the Reservoir and rlrrater supply.Nane, Terry K.
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Mott, ]Grin Wateshed damage.

Bames, Sana Lee Watershed.

Beme, Gordon Watershed.

Kelly, Thaddeus E. Pollution of Reservclir.

Walton, Mr. Donald P. Watershed.

McGrath, Barbara Watershed.

Hirsh, WendyW. Rivanna River Reservoir and uatershed.

McGnth, James H. Watershed.

Kenney, Linda Watershed.

Hutchinson, Jerry L. Road salt and chemical spills, pollulion near drinking water supply.

Edgerton, Bill Protect uatershed. Bypass will pose a threat to the water supply of Chadottesville. In tlte case
of a severe toxic spill, contingency plans are not adeguate to supply Charlottesville with unter,
and are very expensive.

Olivier, Wren D. The adverse effecfs on the Rivanna Riveruratershed have not been considered.

Lee-Vandell, Fnances Water pollution fnom runoff.

James, Jdrn Pebr Waterimpact.

Kuhn, Beth Suanson Right of u,ay passes too closely to the South Fork Ri\ranna River Reservcrir ard goes lhrough
important watershed area.

Monis, Julian and
Jacqueline

Contamination of the Resenoir.

Potts, Margaret H. Contamination of Reservoir uater.

Clarke, Margaret B.
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Jablonski, Brian Concemed about protection of the Reservoir.

Wamer, Sylvia The effect on the Resenoir has not been adequately addressed.

Rehm, Clifford Project needs to be moved far away from watershed area if it is at all justified.

Hall, James Should not run through Rivanna River watershed.

Braun, Katherine There is no way bypass should run near South Fork Rivanna River Reservoir.

Henderson, Achsah E. The intrusion of the Reservoir is very troublesome to me.

DeLyons, John Proximity to Reservoir.

Hubbard, M.T. Watershed damage.

Jones, Thomas H. Potential ontamination of Reservoir.

Hofffnan, Katherine Ballard A major highuray should not be built in the watershed of a major Reservoir. I am opposed to any
westem bypass that's going in the uatershed of the Reservojr, whicfi supplies water for this area
sunounding the City of Charlottesville.

Hoffman, Courhey The Reservoir is in trouble if an oil fuck spills.

Carey, Robert M. Pollution in the lvy Creek water district.

Cason, John Water quality.

Andrews, Mrs. Cheryl L. A true bypass would effecliyely funnel kaffic away from our watershed areas.

Scully, Edward Road too dose to Reservoir.

Steams, Stephen K. lmpact on Resenoir.

Stroud, Robert E. lmpact on watershed.

Bergen, Bill | find the watershed protection measures unpersuasive.

Bunourbridge, Virginia C. Effecb on water supply.
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Van Beek, Janny Water runofi inb Reservoir.

McGonnell, Gharles The watershed for most of the Charloftesville area. I don't belie\re that adeguate precautions can
be tiaken.

McNeely, Gathy H. Rivanna Rirer.

Cane, Robert Watershed, in general.

Oame, Scott Water quality.

Maudet, Alejandra A. Pollution of the Rinnna River.

Tucker, Elly Rivanna Rfuer rnatershed.

Wenger, Dean lfs still too dose to the Reservoir.

McNeely, Carter Watershed.

Miller, Loma The blpass is too dose b the watershed. There is no way, if this road is built to protect the
Resenloir,

Lilleleht, Lembit U. Too dose to the Reservoir, potential pollution of wabrshed.
provisions to proteci the South Fork Fli\ranna River Reservoir.

Bypass does not have long'term
It will pose a threat

Pape, Howard Water quality.

Pape, Karen We have building constaints in the watershed area, wtricfi appear to be ignoled by this des(1n.

Vining, Lynda C. Water supply.

Greipon, Jane C. Conemed about the proximity to the Resenoir.

Smith, Micfiael Too dose to Resenoir and river.

Stone, Debra Watenshed.

Carl, Virginia S.
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Name GommenUConcem

Osheim, Yvonne N. Reserrcir proximity.

Bieker, Daniel The entire concept of a westem bypass so close to the South Fork Rivanna River Reservoir.

Broadbent, Linda lmpact on water Reservc*r.

Rembold, Kristen I don't think this road should be built in the Rivanna River watershed.

MenicJ<, Judy Protection of lfie Rivanna River by stopping the building of the bypass.

Beme, Rosalyn W. Reservoir runoff

Keenan, Daniel The Rivanna River and uatershed.

Huckle, Dr. John Threats to urater quality.

Lyon, Donald B. The road is too close to our Reservoir.

Bogley, Robert W. Proximity to water supply, watershed.

Clawson, Susan K. Watershed.

Busse, Perella Silting of the Reservoir.

Beattie, Dan Water quality.

Amold, Micfiael My uater supply needs to be safe.

Scott, William B. Jr. Waterquality.

Slingloff, Craig L. Jr. Risk of contamination of the water supply in the event of a buck acddent at the Reservoir.

Adler, Danny The Rivanna Watershed.

Meador, Daniel J. Jr. Effects on Rivanna Watershed and bcal water supply.

Levine. Susan Resenoir issues.

Dagneri, Anne Renee Watershed area and Reservoir.
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Crook, Patdcia R. I definitely feel that it is ioo dose to the Reservde

Nicoll, Carol The proximity to the watershed.

Kirk, Rebecca L. Public rrater facilities.

Fogelman, Jane Porbr Watershed danger.

Hunter, Frank P. Jr. Watershed.

Dean, John Watershed.

Anderson, Geneva H. Rivanna River watershed.

Wheeler, John O. Water.

Gohen, Roger B. Water, water, water.

Eastham, R. Jack Toxic uaste and fumes ftom trucks. autos over Reservoir.

Leggett, William Ellis Jr. Watershed.

Hanison, lr'larion B. Contamination - water.

Hemrner, Beverly C. Save our watershed.

Gray, Ronna Toxic spills.

Lynch, Mariann Reservoir - our watershed.

Ooyle, Janice We'll desboy our waler supply.

Dix, Janet Proximity of road b Reservoir.

Berkeley, Elizabeth This project should not be going through the uatershed.

Brooks, James Hall Reservoir.

Nuechtedein, Donald Muc*r too dose to the Resenoir.

Johnson, Lucy
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Chdstoferson,HerbertC. Reservoir.

Miller, Teresa A. lmpact on uratershed area.

Palmer, Mrs. L.C. Watershed.

Bredin, Stephen P. Closeness to water supply.

Kennedy, Thomas D. Protection of urater supply.

Lyons, Patricia S. The Reservoir is not protecfed.

Palmgren, Beth Please look at a route that does nol invohre the watershed.

Gottesman. Carol Watershed area.

Lerin, Palricia M. Siorm runoff into Reservoir.

Vest, Susie The watershed of the South Fork Rivanna River Reservoir.

Stark, Peter A. Waterched.

Mead, Jenny (Emily J.) Reserwrir.

Akers, Eileen D. You are jeopardizing the watershed.

Williams, J. Page I still believe the plan will ad\rersely impact our water supply/Reservoir.

Jones, Margaret M. More attention to urater supply.

Crosby, Candace Carter Trucks with hazardous materials going into the Reservoir.

Dent, Pamela S. lmpact on the uatershed.

Dent, Magruder lll The Altemative 10 plan endangers the u,abr supply.

Early, Cheryl Kennedy Our Reservoir needs to be protected by rotrting a blpass many miles east of Ghadottesville.

Blackford, Bettina B. Water.

o
o
a
I

t'l
I
I
t
o
a
a
a
a
I
t
o
I
I
I
I
a
t
a
I
I
a
I
t
o
I
I
a
t
I
a
I
o
I
a
I
I
t
o

Kelly, Zita J. Water supply.

Goddad, JoAnn Do not cross the watershed or the Reserwrir,

Jones, Mrginia M. More attention to lhe uater supply.

Mclean. Caroline Watersheds.

Payne, Olga The whole problem of building near the rarateched has not been realistically addressed.

Johnson, W. Reed Potential harm to the Reservoir.

Flamini, Joseph Water.

Curton, lvls. Laurie I am very unhappy and dissatisfied to see the proximity of the bypass to our Reservoir.

Weary, JanetG. Reservoirand sbeams feeding iL

Marshall, Reggie Watershed oon@ms.

Minicfr, Helen R. Resenoir - runoff he?ards.

Minicfr, Henry N.F. The potenlial hazard to the Reservoir.

Ford, Roseanne M. Concems about the watershed area that will be impacted.

Bowen, Howell L. Water protection.

Deucher, Lynne M. Too dose to lhe Reservoir.

Sutterly, Faye Efiect on the watershed.

Brumbaugh, John Too dce to South Fork Rivanna River Reservoir.

Beyer, turn Riuanna River watershed.

Adler, lGren The Rivanna Watershed.

Bain, Andrew Reservoir pollution.

Hunter, tvlary R. Watershed problems.
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RESERVOIR AND WATERSHED COMMENTS, FEBRUARY 1997 DESIGN PUBLIC HEARING

Name GommenUConcern

Senten, Kathrine B. Negative impact on Reseryoir watershed.

Rennolds, Gloria L. Watershed not adclressed adequately.

Mitcfier, Timothy M. Reservoir impacl

Kelly, Carolyn T. It should not be built within the Reservoir area.

Mueller, Konrad C. The proiect right of way runs too close to the South Fork Rivanna River Resenroir.

Lorber, L.B. Water pollution.

Hirsh, J.B. Water pollution.

Williams, Stuart A. Pro:iected water (Reservoir) pollution.

Rhinelander, Chades The uatershed - Reservoil.

Jesser, Barbara S. lmpacts the uratershed-

Enarine, Jane Bypass over water areas is slill a big concem.

Tignor, Kinda Damage to watersupply.

Jones, John D. Building so near a vital Resenoir is not environmentally responsible for a road of this type. The
risk of spills is not aroidable

Shugarl Ramona The danger to the watershed.

Greene, Mrginia The Resenoir, but not exclusively.

Gilmer, Nancy L. The Rivanna watershed.

Emery, Rose Damage to uatersheds.

Ricfiardson, Rebecca Brock Watershed.

Snook, Helen B. Watershed and Reserwrir.
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Jackson, Carol Resenroir.

Redick, John R. The dangers to Charlottesville's water supply have not been adequately address€d.

Thornpson, Elsie Wilson The dangpr to the Reservoir.

Neel, Liz Water pollution.

Shepherd, Joanne Our water supply may very well be polluted by the road.

Reilly, KeMn C. Water impacl

Kennedy, Patricia B. Watershed.

Marshall, Anne Should not be built near Reservoir.

Guenant. Laura B. Threat to Reservoir.

Guenant, John Water especially.

Stoudt, Barbara H. lmpact on uatershed.

Drumm, Mrs. Benitia M. Water damage.

Lasley, Hortense D. Too close to Reservoir.

Stoudt, Ralph J. Jr. Damage to watershed.

Ulrich, Pamela L. Too dose to Reservoir.

Poist, DaMd Water.

Wdght, James A. lll Waterched @lution - must be protected.

Wright, John B. Watershed pollution.

Allan, Thomas Temple lmpact of silt in lhe Resenoir, which, fiom first-hand experience, is filling up rapidly even wilhout
consbuction.

Leake, Earl Carltod
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Drainagre into Reservoir needs to be diverted by storm drains and emptied belorr Reservoir dam.
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Name CommenUGoncern

Bender, Sarah A. This bypass should not go through our'waterhed.

Stone, James and Dorothy Possible damage to water sources.

Winnisted, Anne Thombau Water supply - too mucfr silt from runoff.

Early, John E. lll Watershed conoems.

Barth, Jefftey T. Threatens raatershed.

Opal, David D. Stormurater runoff harmful to the environment (4 of its 6 miles are through the uatershed of the
South Fork Rivanna River Reservcrir).

Jessup, Mary Helen Endangerment of the Reservoir is a risk not rlorth taking.

Read, Tayloe "Bo" The Woodbum Road area, where the bypass would fall off into the Reservoir.

Bartley, Judith Concems about unter quality with the impact on the Reservoir.

Mclntosh, Thomas B. The impact on the watershed/Resenoir has not been addressed or has been tivialized.

Berman, Blanche P. Bypass to lhe east would provide better link-up to l-81 without disturbance to Resenoir.

lmport, Andrea Watershed.

Heybrook, E. and A. Watershed.

Garland, Robert A. Jr. Stormwater management especially near Reservoir.

MacCraken, Thomas G. Hazmat spills fiom trucks near the Reservoir.

Tucker, Jenny Lee Mucft too close to Charlottesville urater supply.

Cole, Jefirey Greatest concem is the watershed, both during constuction and after.

Powell-Mills, Jeanette Conemed about the environmental impacts on the watershed and water supply.

Dunn, Brooke Rinehart Watershed protection.
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Dudley, Clarissa Destruction of uatershed and endangered Reservoir.

Dix, Martha It seems so dcely situated to the Reservoir

Grandage, Dorothy Water supply.

Owen, RayW. Gasoline additive MBTE getting into Reservoir.

Lord, J. Stephen The possibility of a toxic spill into the City of Charlottesville Reservoir can only be arcided by
relocating the road or not building it at all.

Clarkson, Thomas Prctection of water supplies.

Smith, Mrs. Frances Z. Water pollution.

Farland, Melanie Taylot Stormuater runoff. Increase in toxins to the water supply.

Hoyt, David P. Water pollufaon.

Allan, Elizabeth Allen lmpact on tre Reservoir.

Craster, Dana Degradation of vtratershed.

Hertel, Marilyn M. Proximity to lhe Reservoids watelshed.

Whitehill, Munay The water supply.

Funk, Mrs. Barbara M. It jeopardizes the uatershed (Resenolr).

Wishart, Heather Watelshed - South Fork Rivranna River Reservoir.

Rogers, John W. Severe risks of pollution - watershed contamination.

Benzinger, Elizabeth Proximity to our Reservoir.

Reback, Forbes R. Wateshed protecffon.

Austill, Micfiael L. Running a road like this through 4 miles of the Rivanna River uatershed is unacceptable.

Allison, Patricia S. lmpact on watershed.
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RESERVOIR AND WATERSHED COMMENTS, FEBRUARY 1997 DESIGN PUBLIC HEARING

Name GommenUGoncern

Rybalt, David M. Concemed about water supply and environment.

Bielecki, Chrislopher The blpass is in the neighborhood of the only water source for 60,000 people.

Dudek, Joyce Runoff into Reservoir.

Bielecki, Anna The bypass is designed next to the only source of water for 60,000 people.

Andrews, Mary E. Watershed.

Carlin, Jeremy Why are yor in the watershed and right next to the lyy Creek Natural Area? You may injure tie
former and defnitely degrade the latter.

Hertel, Madlyn M. Proximity to Resenoifs watershed.

Hanynan, Frances M. Our water supply is threatened.

Booth, William A. Further study of the impact on the Rivanna River.

Bryant, lGthy Watershed area.

Grove, Jessie C. Sbrmri.ater confols.

Staton. Suzanne A different route would have less of an environmental impact on the area considedng the amount
of trafffc that close to the Reservoir.

Lamb, James G. lll lmpac't on water resources.

Cooper, Teni A. Resenroir, watershed.

Nance, Joanne L. lmpact on the Reservoir.

Munay, Erran and Janice This road provides absolutely no protection for the Reservoir should a disaster occur.

Havenner, Gesrge Waterched.

Ga0ingrAustin, Bruce B. Routing of a blpass within a few meters of a pdmary Reservok - water pollution.
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Eubank, Keith Waterwill be polluted.

Ricfiards, Mercedes lmpact on the Rivanna River.

Bennett, Donna Concem for watershed.

Fall, Betty L. Water supply quality.

BenneG James P. Jr. Location of Altemative 10 near the municipal vnater Resenoir is dangerous and unacceptable.

Curtis, Elizabeth B.B. Water control.

Ball, Melissa Safety of uater supply.

Taylor, Kimberly & Douglas Watetshed.

Gregory, Charlolte Water pollution.

Munay, Langhome K. lmpact on Reservoir has not been adequately addressed.

Gaines, Denise Proximity b South Fork Rivanna River Reservoir and its watershed.

Jobes, Frank S. Drainage impacf on water systems.

Patterson, Lily Reservoir.

Via, Ann M. Silting of South Fork Rivanna River Reservoir.

Bames, Eleanor It tttu.tld impact our Resenroir.

Eubank, Madlyn G. Stormwate'r contsols.

Bryant, [4ark Water pollution - especially impact on the Rivanna River waGrshed.

Munay, Latham Do we really vrant a four-lane, high-speed road on ste bluffs overlooking the South Fork Rirranna
River Resenoir?

Humphris, Charlotte Y.
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Albemade County has had to employ drastic measures ftom the 1970s to the present b resbre
to health the major drinking r/vater supply for 60,000 people. VDOT has nol conducted a study to
shovrr the impact of the constuction of this proiect throrgh 4.2 miles of watershed and very dose
the Resenoir itself and the intake for the water treatnent plant.
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MclGy, Jennifer Very poor location relative to area's water supply.

Havenner, George W. Too dose to water source - go to east

Humphris, Robert R. Watershed and Reservoir protection.

Wimer, Mary Catherine The water supply is endangered.

Rooker, Ann R. Protection of uatershed.

Tumer, Dr. U.G. lll Reservoir protection.

Williams, Vera L. Contaminated waters.

Grupe, Juanitra C. Danger to water supply during construc{ion and after completiofl of projecl Probability of
contamination of wells and streams feeding into the Reservoir is extremely high. The undeniable
threat to the area's major water supply is of serious concem and has not been realistically
addressed.

Bastedo, Mary L. Watershed - Reenroir.

Abbey, Mr. Willis F. lmpact on CharlotGsville water supply.

Sprinkle, Janice The ability to go east and totally avclid our Reservoir or go further west and give space (therefore
time) to allow containment of potential spills pdor to endangering the Reserwrir.

Stinnette, Mary C. Protection of the Reservoir.

Dalldorf, Carolyn Reservoir ontamination due to proximity.

Austui, Lois B. Watershed pollution.

Looney, Dr. and Mrs. Watershed contamination.

Brannock, Cleve

Sours, J.M. Install sanitary sevr€rs in conjunction with bypass and connect properlies nou, on septic slatems,
particularly those in the watershed.
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Lester, Linda Water supply is threatened.

Grupe, Wanen The precautions to protec{ a significant uatrershed are the minimum required by law for an
insignificant rratershed. Daily drainage threatens the watershed, let alone the potential for a
toxic spill. The bypass seriously threatens a significant watershed.

Caplin, Jeremy Charlottesville has a unique feel, and a kadition, and we don't want VDOT building a road
through our watershed.

Slaughter, Anne It puts at risk the water supply for 60,000 peode.

Siera Club, Virginia
Chapter

It would run close to the Rirranna River, the water sour@ for Charlotesville, and nould pollute it
with runoff contaminants bo light to settle out as sediment.

Dudley, John, Clarissa, and We are looking at exbemely damaging runoff fom a truck route with |he possibility of hazardous
Martha spills fiom accidents.

Rirres, Barday The planned road threatens the area's pdncipal water supply.

Wiedman. Susan I am appalled that VDOT would even allonr the proposed route to cross over se\reral tibutaries
leading to the South Fork Rivanna River Reservoir. On any roadway, there is aluap the
pcsibility of tractor-trailer accidents and spills of contaminated materials. As a Charlottesville
residenl I don't want the Rivanna River uaiershed to be subjec't to a crisis sucfi as this one.

Doyle, Robert Our water supply is threatened.

Bieker, Daniel Despite assunan@s, the wisdom of building a road of this scate so near the Reseryoir must be
questioned.

League of Women Voters The bypass will threaten the Reservoir, and undemines years of enac{ing rules designed to
protect the Reservoir fom environmental harm. Incorporate more protective measures into the
design of the road to proiect the integrity of the Reservoir trom pollution from the road.

Mclntosh, Tom

K44

The proposed bypass impacts the South Fork Rivanna River Reservoir - lhe soure of
Charlottesville's drinking uater.
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Table K-5
RESERVOIR AND WATERSHED COMMENTS, FEBRUARY 1997 DESIGN PUBLIC HEARING

Name CommenUConcern

Johnston, Elizabeth lf you need a tnrck roule to diveri traffic, place it 6 to 10 miles east of the city. There, the impact
to water, watershed will be less stressful to fewer people.

Ziemer, Scott I feel that the risk to the South Fork Rivanna River Reservoir is too greaL One truck spill could
ruin the drinking waler for thousands of people.

Lowenstein, Evan The EIS admits that construction and use of the bypass in dose proximity to a river and
Reservoir will further compromise already-threatened water quality through non-point souroe
pollution from soil erosion, road saltrs, pavement tars and automotive fluids and emissions.

Johnson, John W. Jr. Bypass is a great harm to the environment and the uratershed.

Bunis, Marjorie B. It will threaten ste South Fork South Fork Rivanna River Reservoir since it runs through 4.2 rniles
of the watershed and passes along very steep slopes 400 feet to 1,000 feet fiom lhe Reservoir,
near the intake to the water treafnent plant. A toxic spill could leave 60,000 without urater.

Stevens, Ross L. Same omment.

Wilson, Robert S. Same comment.

Lent, Dareene Same comment.

Johnson, Bill Same comment.

Kringle, Kimberly Same comment.

Faulkner, Phillipa Sarne comment.

Johnson, John Jr. and
MiEred

We have read numerous le$els, editorials, and commeniaries in the Daily Progress, wtricfr have
indicated how dangerously close the bypass will be to the v{atershed.
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Charlottesville-Albemarle
Transportation Goalition

The proposed bypass will threaten our water supply by running through 42 miles of the
uatershed of the South Fork Rivanna River Reservoir, our primary souroe of water, and will do
so on steep slopes. VDOT is taking only minimal precautions b protect the watershed and
Reservoir.

Chisholm, lrleta Water supply.

Williams, Page Waterched.

Paedmont Environmental
Council

Bypass will threaten the water supply.

Christoferson, Herbert C. Their proposed location of the 29 Bypass has serious and advetse impacts on the envitonment
onceming a very important Reservoir.

King, Donald and Barbara Close to the drinking water Reservoir and within the waier supply watershed (toxic spills. etc.).

Mott, Charles J. & Karin V. Damage to the urater supply.

Mueller, Konrad & Georgia Possible urater pollulion.

Brust, Robert and lGthryt Having this highuay parallel lhe South Fork Rivanna River Reservoir, in the watershed, for more
than 4 miles is an excessive risk.

Niehaus, Robert F. and
Joanne C.

Exposure of our major public drinking water sour@, the South Fork Rivanna River Reservoir, in
this bypass location and construction.

Moore, Mrs. W. Bedford lll Reservoir is very ftagile and sensiti\re to pollulion - a bypass in the areas of the Resenoir will
threaten it.

Kennedy, Thomas D. Community water supply.

Gercke, George The bypass will get very dose to my home, which sits near the Reservoir. lt will ruin lhe scenic
nafure of my property.

Gresap, Anne H. Reservoir needs to be a primary conem of the project.

Larie, George R.

K-45

Various agencies - the EPA, local MPO, and Rivanna Water and Sewer Authority - have
expressed conem about the bypass route and its possible threat to the Rirranna River
watershed.
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Table K-5
RESERVOIR AND WATERSHED GOMMENTS, FEBRUARY 1997 DESIGN PUBLIC HEARING

GommenUConcern

Kells, Robyn L. The North CharlottesMlte Business Council notes that there are already 200 miles of roads in the
watershed, and that a road farther out would impact the Reservoir more. Well, the bypass will
carry mucfr more trafftc than any of the cunent roads. How about not building a bypass at all?

lvy Creek Foundation Bypass will damage the Reservcrir with runoff and possibility of toxic spills.

Jost Tim F. Tolson A toxic spill could leave 60,000 people without water.

Jablonski, Brian Bypass is a threat to the Reservoir.

Rough, William H. and Joan Bypass will pollute the Reservoir with runoff, threaten it by possibility of a toxic spill.

Rosene, Dave Placing a blpass of questionable need o\rer a major source of drinking water for the oounty is
ludicrous.

Paul, Marjorie M. and
James R.

How can VDOT justify spending so mucfr money for just 6 short miles of highway Otat will
endanger the water supply for so many people?

Broadbent, Linda M. lmpact on the river.

Freilicfr, Samuel C. Muctr of the blpass will encrcrach on a major watershed area.

Long, Gharles F. Sr. Waterrunoffin a big stom.

Bertand, Caroline

Skalak, Thomas C. Water pollution.

Preston, William C. Runoff.

In addition to these comments, comments were received via petitions, flyers, and postcards

organized by interest groups. The Charlottesville/Albemarle Transportation Coalition (CATCO)
distributed a postcard at the hearing that listed several items, of which sending the postcard to
VDOT implied endorsement by the sender. One of these items was: '1 oppose the proposed

Route 29 Bypass passing through 4.2 miles of the Reservoir's watershed where a toxic spill
could leave 60,000 of our citizens without water." VDOT received 530 of these postcards. In
addition, CATCO submitted a petition to VDOT that expressed opposition to the Blpass route.

The section of the petition regardlng water quality read as follows: "4.2 miles of the road is in the

South Fork Rivanna River Reservoir Watemhed and dangerously close to the intake for the main
water supply for over 60,000 people." This section was listed as one of seven reasons why the

Bypass should not be built. The petition was signed by2,911 individuals.

The North Charlottesville Business Council dishibuted a flyer at the 1997 Design Public Hearing

that listed a series of statements under the heading'Tlere is the TRUTI{ that they don't want you

to know." Several of these items pertained to water quality:

. "The curent alignment would have the least impact on our water supply."

r "Anyone opposing the blpass for supposed watershed concems should realize that a farther-
out bypass would impact the watershed much more."

. "There are currently over 200 miles of roads in the watershed including two bridges that go

over the Resenroir - the western blpass only adds 4.2 miles more."

At the end of the flyer, readers were asked to check a box that read: '"The long-planned Route 29

Westenr Blpass around Charlottesville should be built," or a box that read: 'T do not want a
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Charlottesville Bypass." The box supporting the Blpass was checked by 914 people, while 320
people checked the box for opposing the Blpass.

L2.6 Additional Correspondence

h addition to comments received through public meetings, VDOT received comments
throughout the study by mail, e-mail, and phone. These comments span the duration of the
project studies from 1982 through 1999 and are shown in Table I(-6.

Table K6
ADDTTTONAL CORRESPONDENCE FROM PROJECT RECORDS (1982 - 1999)

Date Name GommenUGoncern

7l1UU Albemarle County Board of SupeMsors Qpposed to "Piedmont Highway Gonidof (Charlottesville Bypass)
because, in part, it will threaten the watershed.

7l30l85 Edgerton, William A. A blpass in the Rivanna River watershed will threalen the quality
of the Resenoir.

1985 University of Virginia Dvision of Urban and
Environmental Planning (class study of
bypass altematives)

The Westem Bypass was second only to the Piedmont Goridor in
its impact on noise and water quality.

Charlottesville/Albemarle Highway Bypass
Committee

A bpass cannot be built either east or urest of Charlottesville due,
in part, to lhe proximity of the route to the uater supply.
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7186 VDHT study A westem alignment has been opposed by the recent Albemade
County Board of Supervisors and by local citizens. The primary
objecton has been based upon the possible negatirre
environmental impacts to the Rivanna River watershed. ...
Highuap already cross lhe watershed, horrwver. ln other areas of
sre state, water quality in Reservoirs was not significan[y
impac'ted by the presence of a highuray.

111191ffi Easter, Peter Make the improvements to mainline Route 29 instead of building a
westem bypass. A westem blpass will harm the Reservoir.

112;SBO Liady, Mrs. Fred G. Build a westem bypass rather than upgrading cunent 29 ior
through traffic. The arguments against this oplion based on water
quality oncems do not hold uater.

1211U8fj CitizensforAlbemarle No b1ryass should be built in ihe Reservoir watershed. SftIdy
expBssway oncept of existing 29 instead.

u1487 Fomes. Gaston B. There are highwa)rs all over the country that cross watersheds
witr litde or no impact on them. This is a local smoke-screen.

Buck, Franoes L. (City of Chadottesville)

Fisher, Gerald E., Undstrom, C. Timothy
(Albemade Gonty Boad of SupeMsors)

l.laas, Rayrnond M (UVA)

Concems about pollution of watershed due to @nstruction.
Separate assessment of impact should be done ff not part of the
Ets.

5n87 Mise, Michael and Nela Environmenial @ncems of a highuray hrough the raaterched ned
to be addressed. Examine lhe e)Qressway altematit/e.

Tucker, Robert W. (Albemade County) Suggests that VDOT ask consultants for the EIS wfien
inteMewing lhem for work how they would shidy threats to the
watershed.

Cromwell, Treva W. When studying the impact on the Reservoir, an analysas of its
maximum silt load should be made.

Piedmont Environmental Gouncil An expressway concept will be less of a lhreat to lhe utater supply
than a westem bypass.

1?/U87 Edgerton, William A. Westem blpass will impact tfle Resenctir, expressway concept is
best
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Table K6
ADDTTToNAL COBEESPONDENCE FROM PROJECT RECORDS (1982 - {999}

Date Name CommenUGoncem

12114t87 Tucker, Robert W. Jr. (Albemarle County) Review of history of Reservcrir protection efforts by Albemarle
County.

'|2123187 Thomton,Marcus I do not believe the hpteria about water quality so long as the
bypass is properly designed.

1U'14187 Unknown - comments from a public meeting Watershed is an issue.

1U14187 Unknown - comments from a public meeting Watershed is not an issue - is a smoke sdeen for the r,vestem

residents.

12114187 Unknown -@mments ftom a public meeting Concemed that $e water supply would be ieopardized by a
bypass.

1A1487 Unknorn - comments from a public meeting Concems about spoiling the watershed.

12114187 Unknown - @mments from a public meeting Individual @noemed about waterched explained hortt Norfiolk lost
theirs. He said a new road would tempt people to develop in the
area by the Resenoir.

1A14i87 Unknown - comments from a public meeting A siltation study of the Reservoir should be done.

1A1487 Unknown - commentrs from a public meeling No western bypass due to the uater supply.

1A14187 Unknown - comments fiom a public rneeting Our water supply needs to be preserved.

121'1U87 Unknorm - comments fiom a public meeting Bpass wi[ threaten the watershed.

12111187 Unknown - @mments from a public meeting The bypass will pollute the South Fotk Rivanna River Reservoir.

12114187 Unknown -@mments from a public meeting My concem is to presene the u/atershed.

12114187 Unknourn - comments trom a public meeting I'm very concemed about the South Fork Rivanna River Reservoir
and lts fragile state.

1A14Bl Unknown - comments tom a public meeting Watershed ilonoems are exaggerated with this proiecl
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12114187 Unknown - comments from a public meeting Gompletely against the bypass because of the risks to the
uratershed.

1A14187 Unknorvn - commenls fiom a public meeting The west route is our watershed - should not be done.

1A14/87 Unknown - @mments from a public meeting Water quality concems.

1A14i87 Unknown - comments from a public meeting Concem about sedimentation of the Reservoir.

1A1487 Unkno rn - @mments from a public meefng Aroid oonstruction in the urateFhed.

12114187 Unknown - @mments from a public meeting Bypass would gto through the rrnatershed - not good.

1A1u87 Unknown - comments from a public meeting Watershed @nems.

12114187 Unknown - comments from a public rneeting Damage to the waiershed is a concem with the west bypass.

'|2114187 Unknown - comments ftom a publicmeeting Concemed about the impact of a westem rcute on the blpass.

1A1487 Unknown - comments from a puHic meeting I rejec-t the "Reservoir argumenf against the bl0ass.

1?J14187 Unknown - commenb ftom a puuic meeting Water quality concems.

121'14187 Unknown - @mments ftom a public meeting Please protect our drinking
blpass.

urater supply if you build a wesbm

121'14187 Unknown - comments from a public meeting Do not pollute the uratershed.

'|2114187 Unknown - @mments from a public meeting There is potential damage to the watershed if you build a blpass.

1z87 Hickle. Mrs. John Bypass will harm watershed due to soil in the ar€a that is very
prone to erosion.

12t87 Sours, D.E. PE A restem bypass will not impact Resertoir signiftcanty. Reserrcir
gets more pollution now from the airport than il would ftom a road.

1z87 Reel, K.D. A westem bypass would not significandy impact Ete Resenoir.

1?/87 Crosby, Marian H.

K-48

Ernergency crevra have the ability to contain a spill on a wesbm
bypass - fear of a spill is not a reason not to build it
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Table K6
ApprTroNAL CoRRESPONDENCE FROM PROJECT RECORDS (J982 - 1999)

Date Name GommenUGoncern

Baxter, Ellie Wood Consider that the westem bypass would go through the
ri€tershed.

12t87 Sunbum. Robert H. Water quality concems.

12t87 Felger, Mr. and Mrs. T.C. Construction in the wateshed will be a problem.

1?,87 Fife, Francis H. Watershed concems with a westem bypass.

12t87 Chase, Mrs. Marion Watephed ooncems.

12t87 Bell, Pamela Water quality concems.

Birdsall, John Bypass will go through the natershed. This is a @ncem.

12J87 Cromwell, Treva W. Bypass will cause siltation of Reservoir.

Bryan, Gary lll Westem bypass will threaten Reservclir * go east instead.

1?/87 Porterfield, Jean and Joe Bypass will have potential effect on Reservoir.

12t87 Haynes, Mrs. MaryJane Watershed @noems.

12t87 Heprard, Mrs. H. Very concemed about South Fork Rivanna River Reservdr.

1z87 Langhome-Reeve, Elizabeth Concems about protecting the water supply.

12t87 Rice, Margarete Threats to Reservoir appear to be greatly eloggeraled.

1z87 Scott, Mrs. F.W. My concem is to preserve the watershed.

1z87 Sheppard, Steve Salt and chemicals will be detrimental to Raseryoir.

Anderson, David B. Concems about the watershed.

Bauer, Edward Please protect the watershed - do the expressway concept if a
blpass must be built.

Patterson, Lily Do the expressway because it will solve the impacf to Reserwir
problem.

1z87 Patterson, Roy M. Do not pollute lhe Resenroir - do the expressriay.

't287 Simonds, Elsie An expressray uould not pollute the Reservoir.

12t87 Perry, ElmerV. Jr. fui eastem blDass will solrre the water problem.

12t87 Morgan, Cedl V. Don't screw up the watershed.
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Bass, Mr. and Mrs. David Westem bypass would afiect the watershed.

1z87 Rowlak, Virginia Consfuction in the Rivanna Riwr $tatershed is a concem.

12131187 U.S. EPA, Region 3 (letter to VDOT) An EIS must indude identifcation of sources of drinkang uater and
assess the impact of the bypass on lhese drinking water sdroes.

3t2U88 Peeks, MaMn and Barbara Westem bypass will threaten uatershed.

4t'v88 Lorenzoni, Cynthia We need to protect lhe watershed, I hope \'ve do not build the
bypass.

Woods, Joseph M. ll Conems about damage a westem blpass rirould do to lhe
Reservoir.

4nt88 Several individuals speaking at an ALERT
meeting

Water concems brought up by people at the meeting, as noted in
meeting summary.

4t1U88 Pearl, Elliott R. and S. Gail Westem bypass will impact the watershed.

v1u88 Fehse, Barbara and Robert Westem bypass nould degrade the quality of the Reservclir.

5/88

Silwr; David, Miller, Teresa

Loronzoni, Mark Westem bypass would damage the watershed.

Bergin, Thomas F. Highrnay in westem Albemarle will degrade the wabrshed.

Oppose westem bypass due to watershed concems, among other
things.
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Table K6
ADDrnQllAL goIIBESPONDENCE FROM pnOJeCr nECOnOS (ts82

Name GommenUGoncern

t16/88 Hunt, Mr. James W. Opposed to any dosejn bypass; stidy needs to consider
watershed concems.

5t27188 Huckle, Babs A westem bypass will cause siltation of Reservoir - build
expressway.

6/1t8& Eight individuals - comment cards from June
6i/16/88 15-16, 1988 meeting

Conems about spills into the Reservoir.

Busch, Leo (Ardwood Properly Owners Westem bypass would inflict damage on the watershed.
Association)

Locher, G. Preston Watershed is a serious concem with a westem bypass alignment.

Ancona, Charles F. There are watershed issues with various bypass options.

7t4188 Goldstein, Gilly S. We must try to protect our water supply.

7t5t88 Thorup, Barbara and Oscar Waier supply is threaiened by bypass options.

Kelsey, Bob and Betty Watershed is threatened by bypass options.

7nt88 Nuecfiterlein, Donald and Mildred A bypass will threaten the Reservoir. We must not allor the
srtiamination of our drinking water ftom a spill. tlo the
ergresslvay option.

7t9t8a Babby, Richard and Cristen Blpass option threatens the water supply. Widen 29 - do not build
a blpass.

7t11t88 McCulloch, Frank A bypass will damage the water supply.

7t11t88 Clermont Lucille The Reservoir is our sole urater supply; a bypass will compromise
it

7t11t88 Carey, Robert M. M.D. Watershed is vital to the community as the only source of water in
the area; a bypass will threaten it.
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7t't11&, Dulaney, Gracie C. Bypass would endanger drinking water supply.

Nicfiols, Mrs. George H. A westem route will contaminate the water supply.

7t20t88 Petition with the names of more tnn 2,5fi)
people, according to the group Citzens for
Albemarle

A westem bypass will threaten the walershed, build the
expres$i,r|y.

Haynes, Kim Put0rlg a bypass in the nratershed is asinine - it is our only soure
of drinking ueter.

Anderson, Jeanne Edmonds A westem bloass will threaten lhe Resenrcir - one spill would
ontaminate the whole Resenoir.

7n5t88 Levine, Paul A. M.D. Resistiance to the bypass is only natural, since it passes through
the Rivanna River watershed.

Anonymous flyer - "Charlottesville Bypass
Myths"- 1988

Blrpass will not do the damage to the Reservoir that people think it
will.

7t2618a Whibnore, Madeline M. Westem bypass will damage lhe water supply.

Bowden, Tamara L. A bypass will kill the Reservoir, build the expressuny instead.

Davis, Richard M. A bypass nould not have a negative impact on the Reservclir- b
think it will is ridiculous.

Femald, James A. and Elizabeth W. Runoff from the road will inevitably contaminate the Reserydr.

Van de Casfle, Graig Threats to the Reservoir make building a nestem blpass a bad
idea. Gowilh the expressway.

8t11t88 Wertenbaker, Dr. R. Tumer Jr. The bypass would endanger the urater supply.

Rooker, Dennis S. Westem bypass would threaten the Reservoir.

8f27tffJ

Broum, Rita Mae

K-50

Mandell, Gerald and Judith Oppose bypass because of risk of chemical spill into water supply.

Bypass would threaten the Reservoir.
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Table K-6
ADDITIONAL CORRESPONDENCE FROM PROJECT REGORDS (1982 - 1999)

Date Name GommenUConcom

911188 Hammond, William R. Dr. The bypass will interfere with the water supply.

9l'll8f3 Ooghe, Robert B. Dr. Watershed uould be threatened by bypass construdion and threat
of a spill.

Greed, James G. The Reservoir would be threalened by a toxic spill on lhe blpass.

Wagner, Clarence P. Bypass will jeopardize unter supply.

Fountain, Doris K. Bypass would devastiate watershed.

Sloan, Gary P. The impact of lhe bypass on the Reservoir is an area of concem.

9n/88 Volkan, Vamik D. Dr. A spill will contaminate the Reservoir if a blpass is built

9nt88 Echols, Catherine A. Westem bypass will destroy the watershed.

9nt88 Gloekner, Kurl M. Oppose a high-volume (traffic) bddge over a Reservoir - too risky.

McLaughlin, David J. Bypass will pose a danger to the watershed.

9/8/88 Koso$,iE, Erich and Margaret Bypass would undermine the uater table.

Pullen, Belinda M. Bypass will have a negative effect on the Reservoir.

9/9/88 Larson, Daniel J. Bypass will impact the rmter supply.

Edgerton, William A. A toxic spill on a bypass will threaten the water supply.

9/9/88 Sussman, Michael D. Bypass would be dangerously dose to Resenoir.

Frieden, Mrs. Janet C. A toxic spill on the bypass will contaminate the Reservoir -
unacceptable.

Langbaum, Robert W. and Francesca V. Bypass will ruin Charlottesville's only source of drinking water.

Pullen, Belinda M. Bypass will negatively impact drinking water sour@.

A blpass vrould threaten our water supply.9t12,88 Doyle, Roberl
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9n?,88 Pre@er, Daayne L. BWass will be a danger to the water supply.

Wall, Heloise and James Blpass will threaten the Reservoir.

9113/88 lGttwinkel, Jdrn Dr. Watershed will be destroyed by a blpass.

Barth, Pamela B. Bypass will be dangerously close to the Resenrcir.

Jogensen, Thomas C. It is not wise to allow the bypass near the Reservoir.

9t14188 Romanac, Mrs. Martin R. Blryass will jeopardize the uatershed.

9114t88 Sloan, Robin Blpass will threaten the uratershed - hazmat spill.

9/16/88 Montague, Perey Building a bridge o\rer the public ddnking $rater supply would be
inesponsible.

Barth, Jeffrey T. Watershed will be endangered by the road.

Hubbard, Wendy Bypass will endanger the water supply.

HodSe, J.S. (VDOT) lmpact on the Reservoir will be evaluated as part of the bypass
study pro@ss.

Goodwin, Robert D. Bypass should not go through watershed area.

10/88 PEC document discussing the
expresswEry concept

merits of the A bypass in the area of the rryaiershed will spur development in
that area and will pose a threat to the water quality of the
Reservoir.

10/1ry88 Garth, Horace A bypass will impac't the watershed.

10123188 McMurdo, Mrs. Montagu A bypass will impact the waterched.

1Ol26lW Gardner, l-aunene H. ll A blrpass will impact the wateched.

1Al2d8'3 Chase, Mrs. Marion H. Expressnay concept will be better for tfie uatenshed.

10/30/88 Mandell, Judith R. and Gerald L. M.D.

K-51

Risk of a toxic spill into the uatershed.
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Table K6
ADDITIONAL CORRESPONDENCE FROM PROJECT RECORDS (1982 - 1999)

Date Name GommenUGoncem

Huckle, Jacqueline Govemor Baliles is destroying the water supply for the
Charlottesville area.

11t9t88 Knight, June D. The expressway @ncept urould not harm the water supply.

'11l'16188 Weary, Peyton and Janet The bypass would threaten Charlottesville's only uater supply
during lhe construction process.

11118188 Watts, Mvian E. (Govemor Baliles'office) Water quality will be examined as part of the bypass study
prooess.

11121188 Salem, Eleanor Shannon It is nonsensical to put a bypass over our Reseloir.

11129188 Community Planning Coalition (letter to
Sverdrup)

Can you tell us what the impact of westem bypass on the
Reservoir uould be?

12'u88 Goodell, H.G., and Emmitt, G.D. A road should not be built in the bypass watershed - this will
increase siltation of the Reservoir by spuning development.

Larie, George R. Bypass could cause considerable harm to the Reservoir.

1A19BB Preservation Alliance of Mrginia Expressway concept is beter for the Reservoir than the bypass
concept.

1A12J88 Edgerton, William Alton Blpass will endanger the water supply.

1f26t@ ALERT letter to VDOT What will impact on the Reservoir ftom the bypass be?

z2u89 Edgerton, William A. Three bypass routes through the uatershed are slill being studied

- this is not good.

Fogarly, Andrew B. (Govemor Baliles'Chief
of Statr) letter to Wlliam Edgerton

lmpact on the uratershed will be addressed in the ElS.

Brenbridge, Norman Blpass will damage the urater supply.

Edgerton, William Bypass will harm the water supply, sole source of drinkng water
for Charlottesville.
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Sacuto, Peg and John Bypass will endanger the watershed.

5t1t89 Kirk, John Bypass will harm watershed.

6t12t89 Edgerton, William A. Bypass will harm the watershed - the Reed study onfinns that
the bypass would cause additional silting of the Reservoir.

7t5t89 Sadowski, Frank E. Concemed about how the bypass will impact the Reservoir.

7t5t89 Dockeray, Judith A. and Hugh Concems about silt runoff into the Reservoir from the b1ryass.

Sandridge, Mr. and Mrs. Cole Bypass will pose a &reat to the water quality of the Resenoir.

7tu89 Mac€racken, Thomas G. A bypass spill would @ntiaminate the Resenroir.

7t1289 Bloomfield, Louis Bypass will pollute the Reservoir.

Can, David W. One of the bypass altematives seriously disrupts tt|e flor of uater
into the Resenoir.

Gitizens for Albemarle A spill on the bypass will threaten the watershed, no matter wlnt
Bte Sverdrup study says.

McGullough, Edith L. and Frank A bypass would endanger the Resenoir through lhe risk of a spill.

Towler, Jeannine G. and William R. Westem bypass will endanger the water supply.

7t2tw Haviland, John Kenneth and Eleanor Valerie A westem bypass will endanger the Resen oir because of the risk
of a spill.

Crutcfifield, Betty and Dale The blpass would threaten the South Fork Rivanna River
Reservoir.

7t3t90 State Water Control Board (letter to VDOT)

K-52

For an improvement to Rt. 29, lhe board expects VDOT to
develop guidelines for how it rrtould manag€ pollutant runoff inb
streams.
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7mW Walsh, William M. "Buckyr A central or eastem highway will still have watershed impacts. I

favor the westem bypass.

Davy, John R. (VA Dept. of Conservation and
Recreation)

Altemative 11 and Altemative 12 would have potential water
quality impacts. ... Consffuction in the South Fork Rivanna
Watershed will follow the guidelines outlined by Albemade County.

Poore, William H. Jr. (U.S. Army Corp ol
Engineers)

Altemative 9 would have fte least impact on fte Reservoir.

Robb, Phoebe C. (EPA) Westem bypass alignments carry the greatest risk to water qualig
in the watershed.

7t17t90 Unknoum Summary of recent history of South Fork Rirranna River Resenoir
with regards to water quality presenrafon.

Edwards (Mayor of Charlottesville) We need to protect the watershed with regard to a bypass.

Neal, William (VA Dept. of Game and lnland
Fisheries)

Consbuction of a bypass uould impact the quality of the Rivanna
River for fish. Altemative 9 and Altemative 10 would have the least
impact.

Buttleman, Keith (VA Council on the
Environment)

Recommend that Final EIS indude specifics on what runoff
mitigation measures will be provided with Ote ri,estem blpass
altematives.

10/31/90 Albemarle County Board of Supervisom Bypass would be a violalion of count/s long-standing, court-
tested policy for protection of the Resenroir.

1115/90 Celli, Vittorio Westem bypass would donngrade the water supply.

1 1/6il90 Langbaum, Robefi W. and Francesca V. Bypass will pose a danger to the waterched.

Unknown - 29 Near Westem Bypass Fact
Sheet

Bypass will run through the uatershed and pose a danger to it.1990
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1Ol31l9O Albemarle County Board of SupeMsors VDOT should drop westem blpass idea; start lhe process for
building interchanges at Hydraulic, Greenbrier, and Rio Roads.

11t9t90 lvloore, Jane T. A bypass should not be going near the Reseriroir.

1111019o Davis, Edward W. Bypass will impact the watershed.

Berry, Frederick - project hofine @mment Watershed con@ms.

Austin, Flandy - project ho$ine comment Requested info on Reservoir study.

9tz8 Coacfi, Mr. - project hodine comment ls the watershed being considered?

Fountain, Bill - proiect hotline comment Road goes by a pond ihat dumps into lW Creek.

Echols, Bill - project hotline comment Concemed about impact on uater quality in lW Farms.

Edgerton, William - project hotine comment Concemed about the watershed.

9/13/88 Wall. James - proiec-t hotline comrnent Concemed about the watershed.

4116l$ Car, David - project hoUine comment Concemed about water impact from bypass on fiw streams
feeding into the Reservoir.

fin3193 Cummings, Loretla (VDOT) Request to Albemade County Health Departnent to assess
impact of new northem t'erminus on public water supply.

wt% District Gonservationist (name illegible) Siltation and erosion will be an issue wtren bridging the Rivanna
River for the new northem terminus for the bypass.

'11t4t94 Gummings, Loretta (VDOT) Most of Altemative '10 extension area does not drain into
Reservoir uatershed. Management practies will be emdoyed b
contain silt.

1/d95 North Chadottesville Business Council

K-53

Altemati\€ 10 extension will not impact lhe Reservoir. The area
where bridge @nstruction will take plae drains soulh, out of the
u€tershed. Oiher construction in the area dnains ort of the
Reservoir watershed as well.
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?/12195 Citizens forAlbemade The bypass will silt ste Reservoir and reduce the draw from the
Reservoir. The bypass atso will spur development. Toxic spills
are also a risk. New northem terminus is very close to uraier
intake for the treatment plant. Make the 29 North intercfiange
improvements and delay bypass construction.

11113195 Piano, Steve Plans to mitigate a spill need to be dravn up to proteci the
Reservoir should a spill occur.

11116195 Larie, George It is not right that Carter Myers and Bill Roudabush have
instructed VDOT to do traffic studies for possible interchanges al
Banacks and Hydraulic Road. For watershed protection,
interchanges should not be at these locations. Also, tie
Albemarle County Board of Supervisors should make the decision
whether interchanges should be at lhese locations.

1211995 Citizens for Albemarle - flyer Interchanges at Hydraulic and Banacks Roads will spur
development in the watershed and compromise its integrity.

1211995 Wagner, Donald lntercfianges at Hydraulic and Barracks pose threat to watershed.

3t17t!r6 Porter, Hershall Since Altemative 4 (design option) is on a creek bed, wttere will
runoff end up? ln the ReservoiP

Rooker, Ann The lncation altemative that minimizes runoff inb the Reservoir is
the one that should be chosen.

4tu9t5 Charlottesville-Albemarle MPO Care should be traken to design the road to minimize impact on
Reservoir, during and after consbuction.

7t3tgtt Albemarle County BOS An interctrange at Hydraulic Road should not be built because it
will spur development that will harm the uater quality of the
Resenroir.
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7tu!$ Schmid, Jack and Beth We don't think the blpass should go near the Reservoir.

Citizens Bypass Design AdMsory Committee Altemative 4 (design concept) seems to have the least impact on
the Reservoir.

8t96 Huckle, Babs Reservoirwill be imperiled by the bypass.

9t12t9fi CATCO, PEC, Taxpayerc for Common Sense Bypass selected as one of 22 projects nationwide as most
wasteful and desbuctive by Taxpayers for Gommon Sense and
Friends of the Earth: Threat to the South Fork Rivanna River
Reservoir cited as a chief reason.

1995 1995 CATCO petition - signed by 1,731
people

Blpass should only be built when the need for it outweighs the risk
to the Reservoir and olher transportation improvements have been
made.

9/19/96 Parsons Brinckerhoff Proposed design will have provisions to protect the Rivanna River.

10/11/96 Massry, B. and Dee, D. Details about various runoff and spill control techniques and horv
lhey fit in with the bypass design.

11118/96 Minutes fiom a meeting between VDOT and
Rivanna Water and Sewer Authority

Various pieces of Information regarding stormwabr managemenl
and spill containment with regards to the bypass.

12t96 Vest, Tarplay; Lorenstein, Emn; Clark, Scott
-reportfora UVAclass

ldentifies risks that the bypass poses to uater quality in Ete
Reservoir and suggesG measures to mitigate these Smpacts.

1A1Mi For'ler, Richad and Mary Lou The emergency spill ontrd s!€tem for the blpass will be
aesthetically unpleasing.

12t3t9t5

Boyadjian, Simon K.
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Albrecht, Sue A. Several suggeslions that would lessen the impact on the Roslyn
Ridge neighborhood are consistent with tle county's desire to
protect the Reservoir.

Bypass will pose a threat to the quality of the Reservoir.
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Goodman, Debbi The bypass should go as far east of the knoll in Roslyn Ridge as
possible - this will lessen the impact to the neighborhood and is in
line with the guidelines for protecting the Reservoir.

12116196 Rivanna Water and Sewer Authority Memo makes sevenl recommendations regarding stormwabr
management for the bypass. The first is to diwrt runofi- away
ftom the h^,o eastemmosl tdbutaries that the rcad crosses. The
second is to use wet ponds instead of dry ponds. The third is to
set up a water quality monltoring slatem for runoff. The fourth is
to put retention area below outleb to delay a spill fom spreading
should one ocqrr. RWSA also encourages VDOT to go above
and beyond the tlpical standards in the design of the bypass
given the efforts to safeguard the Reseryoir from contaminafon.

12122196 Moore, Milton B. Bypass will damage the Reservoir.

10124196 Route 29 Design Advisory Committee The bypass should not be built, in part because of water quality
@ncems.

1?/23196 Tucker, Robert W. Jr. (Albemarle County
executive)

VDOT should adopt the stormwater confol measures for the
bypass outlined in its October 1990 report to Ste CTB. This
should be done to minimize the risks b lhe Reservoir.

12127196 Brouder, J.G. Jr. (VDOT Chief Engineer) Protection of the Reservoir has been given a higfi priority during
the design process.

1t1787 FiEgerald, William G. Jr. The bypass will harm the Resenoir- dont build it
1t1il97 Rooker, fuin R. Bypass will threaten the uratershed - | have not seen evidence

that VDOT has made protecting the Reservoir a bp pdority,
though I hear this a lot at meetings.

Memo suggesting that one of the survey quesfons should have
asked people if they supported lhe idea of a road near the
Reservoir.

1t16t97
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Tatum, Stan (LPDA) The design team has done a good job miligating the road's effect
on the Reservoir. Most pollution in the Reservoir is a result of
runofffrom farmland and other property.

Citizens for Albemarle The bypass will endanger the uatershed. lt should not be built

Wheelock, Betty Crampton Bypass will harm the r'latershed.

2f20t97 Garland, Robert Southem interchange will not impact waterched.

Weary, Jan Bypass will threaten the Resenoir, which is where the MonVue
neighborhood getjs its water.

Rooker, Ann Blpass will pollute the South Fork Rir/anna River Reservoir to a
largc extenl

Keeney, Ron There are no retention ponds in the Hydraulic Road to Rio Road
area of the bypass.

Dotson, Alex VDOT has not shotn any @noem for the ltrabr system in
Charlottesville.

2r20t97 Huckle, Jacquelyn Bypass will pollutre the Reservoir.

Wagner, Don The northem terminus is outside of the watershed.

Cilimberg, Wayne (Albemarle County) The county is sdll waiting to see stormwater management plans
ftomVDOT.

Route 29 Bypass Design Advisory Committee The bypass will harm the watershed and should not be built.

PEC - flyer about 2/25 meeling Bypass will harm the watershed.

Citizens for Albemarle - flyer about 2125
meeting

Bypass will harm the watershed.

2f23t97 Huckle, Mrs. Jdrh,r

K-s5

Bypass will harm the watershed.
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CATCO - flyer about 2125 meeting Bypass will harm the uratershed.

2t97 CATCO flyer VDOT literature on localion of proiect makes no mention of it
going through the watershed, VDOT intends to do the minimum
required by law with regard to stormwater mitigalion.

,/25/97 Bypass will harm the watershed.

u26ls7 Dudley, John, Clarissa, and Martha Bypass will harm the watershed.

Denmark, Roy E. Jr. (EPA) Memo suggesting that VDOT and the CTB did not give adequate
weight to @ncems about water quality when selecting Altemative
10 over Altemative 9.

314t97 Siena Glub, VAchapter Blpass will pollute Reservoir.

Letter signed by seven individuals Bypass will threaten the quality of the Reservoir.

z28i97 Huckle, Mrs. John Bypass will fll the Reservoir with silt.

3t5t97 Strickland, Karen S. Bypass could jeopardize the source of water for Charlottesville.

Bailey, Thomas Blpass will cause water pollution.

3t6t97 Wiedman, Susan Concemed about the effecf ofthe bypass on the uatershed.

Hirschman, David Memo detailing various points regarding the uater quality
mitigation measures of the bypass.

3np7 Fowler, Mary Lou and Richard S. Bypass will harm the uraterched and require very expensive
mitigation measures during constuc-tion.

3t7t87 Moore, Milton - history of the bypass Albemarle County has worked hard to preserue the watershed,
and the bypass will impac,t the watershed.

a31/97 Brourn, William A. Bypass is too close to the Resenrcrir.
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Martin, Ramsey Road is going througrh the watershed - not good.

4t11t97 Bames, Eleana Projecl may impact frle watershed.

3t10t97 Doyle, Janice J. Blpass will lhreaten the watershed. The EPA sap this too.

3t11t97 Slingluff, Craig L. Bypass presents a threat to the Reseryoir through the risk of a
toxic spill.

3t11t97 Wax, Amy L. Bypass endangers the water supply.

Mehring, Peter and Leslie Bypass ould threaten the Resenoir.

Graven, Katharine Bypass could pollute the water supply.

Langbaum, Roben and Francesca Bypass will threaten the water supply.

u't3t97 Larie, George Bypass threatens rryatershed.

Purinton, Margaret W. Bypass will threaten he watenshed.

u14p7 Munay, Latham B. Road will endanger the water supply.

3nq97 Ryder, Shirley Road will threaten the watershed.

3t17t97 Browder, J.G. Jr. (VDOT Chief Engineer) Pollution ooncems will be addressed.

3t17t97 Doyle, Ann J. Bypass will threaten the water supply.

3t19t97 Read, Tayloe P. Bypass will endanger the u/atershed.

3t21t97 Monis, Lynn Bypass will harm the watershed; it has already been harmed.

3t1gt97 Gehr, David R. (VDOT Commissioner) The protec'tion of the watershed is very important.

Haynes, Robert G. The bypass will threaten the watershed.

3t24t97

Daggett, John and Janet

K-56

FiEgerald, William G. Jr. Bypass will threaten the water supply.

Bypass will threaten the water supply.



Route 29 Bypess
Final Supplcmenul Environmenul Imlmct Staumcnt

Table K6
ADDTTTONAL CORRESPONDENCE FROM PROJECT RECORDS (1982

Date Name CommenUGoncern

Tatum, R. Stan The argument against the bypass because it will ham the water
supply does not hold water.

3t27t97 Taylor, Sarah S. Bypass will harm the watershed.

Wingate, Henry Bypass will not harm the uratershed.

Bypass will damage lhe Reservoir.Albert, Martin P.
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4nB7 Nuechterlein, Mildred and Donald A toxic spill on the bypass will ruin the Reservoir.

Hinkle, K.R. Memo on a recent chemical spill incident into a Sibutary of lvy
Creek.

Jordan, Joanne Bypass will harm the Reservoir.

CATCO press release Bypass will harm the Reservoir.

Tatum, Stan The rate of development around the riratershed.

Stickler, Diana H. Bypass will harm the weter supply.

Weary, Janet G. Bypass will damage the watershed.

Watson, Sandra T. Bypass will damage the watershed.

4t11t97 Beattie, Peggy One toxic spill can ruin the whole watershed.

u1aE7 FiEgerald, William G. Jr. A spill into the Reservoir is a major concem.

il14p7 Webber, Jodie L. B!4tass will threaten the Reservoir.

4t1U97 Dotson, Alex B. Bypass will lhreaten the watersbed - toxic spill risk.

4t11t97 Holt, Ms. Mabel We need to protect the water supply fitst and foremost.

4t12t97 Keeney, Paula M. Waiershed pollution.

4t15197 Albemarle County BOS Opposed to bypass, citing watershed pollution @noems, among
other reasons.

3t11t97 Slingluff, Craig L. Jr. Bypass will pose a health threat b 8te community by potentially
polluting the Reservoir.

Johnson, John and Mildred The bypass will harm the Resenroir by being so dose b it
2nu97 Letter signed by seven individuals Blpass will harm the waterched.

Marlinez, Robert E. (Va. Sec. of Trans.) Bypass design will mitigate water pollufion concers.

Parks, Geoff Bypass will threaten the wabrshed.

6n7p7 Martinez, Robert E. (Va. Sec. of Trans.) The bypass design will mitigate water quality issues.

Lamb, James C. lll Blpass will threaten the Reservoir.

u't7t97 Lamb, James C. lll Bypass will harm the watershed.

u20t97 Lamb, James C. lll Concemed about potential health risks trom storm runoffand toxic
spills.

Bypass will not have the negative impact on the Reserwir that Dr.
Lambsap itwill.

Yu, Dr. Shaw (Univ. of Mrginia)
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Lamb, James C. lll Bypass will harm the watershed.

9t10t97 Robb, Chades S. (U.S. Senate) Bypass project has raised ooncems regarding the Resenoir.

9t14/97 Lamb, James C. lll Bypass will pose a health threat to the Charlottesville area by
pcing a threatto lhe Resenoir.

'tu8t97 Gendell, David S. (FHWA) Many roads already exist in the watershed. the risk of fie bypass
to the watershed is being mitigated.

CATCO Bypass will impact watershed.

3t7/9/5 Humphds, Mr. (speaking at an MPO meeting) Risk of a toxic spill on the b)pass into lhe Reservoir or uratershed
is very real.
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A2387 League of Women Voters Questions the wisdom of proceeding with planning a bypass so
close to the local water supply.

3l1ill97 lvy Creek Foundation Opposed to the bypass, in part because it threatens the
watershed of the Reservoir.

314197 Charlottesville-Albemarle MPO Encourages VDOT to employ an expert to design the stormwater
managernent and erosion contol for the bypass to protect the
Resenoir.

3t11197 Larie, George Bypass endangers water suppl$ the Rivanna Water and Sewer
Authority has concems about watershed quality and the bypass.

Van Yahres, Mitchell (State tlelegate) Bnass poses a danger to the watershed.

5t21t97 Mccabe, W. Michael (Regional Administrator,
EPA)

Concems over the threats to uater quality posed by Altemative
10.

Larie, George Road will harm wateshed.

Route 29 Bypass Design Advisory Committee VDOT'S stormwater management consultant, Dr. Yu, did not
present information to the CTB about the history of Soulh Fork
Rhanna River Reservoir protection efforls, even though he was
asked to dothis by the MPO.

1t27t98 Lamb, James C. lll Bypass will pose a threat to drinking water quality and public
healttr.

2t17t98 Route 29 Bypass Design Advisory Committee An additiona! shrdy needs to be done to assess how the bypass
will impac* water quality in the Reservoir; the EIS did not do this
adequately.

a19p8 Cilimberg, V. Wayne (on
Garland and the Rt. 29
Advisory Gommittee)

behalf of Robert A meeting shorrld be held to discuss the impact on the waterched.
Bypass Design
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Lamb, James C. lll Bypass will threaten drinking urater supply.

Lamb, James C. lll VDOT has still not provided answers to hoi/ they will protect the
Reseruoir.

4t30198 Brent, J.W. ACSA Bypass will threaten the Reservoir due b proximity to the main
water intake.

Charlottesville'Albemade MPO VDOT should re-study the effects of the bypass on the Reservoir.

u1ugE Charlottesville-Albemarle MPO VDOT should re-study the effec'ts of tte bypass on the Resen oir.

Garland. Robert A. Jr. Meeting should be held to discuss the impactrs to the Reservoir
from the bypass.

Presentation made by Charlottesulle'
Albemarle MPO for meeting with Shirley
Ybana, Va. Sec. ofTrans.

Concems about blpass impacts to Reservoir.

Chadottaville-Albemarle MPO A plan for rniligation of impacts to the blpass needs b be
developed.

lndw Petrini, Arthur D., Rivanna Wabr and Seu,er
Authority

The Rivanna Water and Sewer Authority will not grant VDOT the
easemenb that it requested.

CATCO Unlike Altemative 10, grade-separated inierchanges on existing
Rt. 29 at Hydraulic, Greenbrier, and Rio Roads and Altemali\re I
(expressway concept along existing Rt. 29) would not impact the
Resenoir.

The follouting comments are from minutes of
Water Resource Pratection and the Propsed
Route 29 Eypass.' A Puilic Forum sponsored
by MPO.
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Humphris, Charlotte Charlottesville has had to work hard over the years to improve the
water quality in lhe Reservoir. lt is ironic that by preseMng the
land around the uatershed, the area has made it an easy place to
pul a highr,tay.

Pebini, Art A hazmat spill, runoff, and siltation are risks that a bypass would
bring to the Resenoir.

Hiechman, David Erosion during construction. Afterward, runoff from traffic and the
risk of a spill are the greatest threats to the Reservoir.

Crow, Bruce Albemarle County has hazmat unit that can respond to spills.

Philips, Rob Local authorities can get state help to contain a spill - the DEQ
handles oil, all other materials are handled by the Departnent of
Emergency Services.

Carpenter, Larry Spill clean-up effortrs are consistent with water qualif regulations.

Lamb, James One of the follo,ing should be done: The bypass should be built
to the east of Charlotlesville to avoid the Reservoir, all the runoff
from the Reservoir should be pumped belqu the dam, or the dam
should be rebuilt at a location above the bypass route.

Daniels, Laura DCR can shut down the constsuclion at any point if it is
determined that contractors are not taking proper erosion and
runoff control steps.

Cooper, Robert As a first impression, it seems VDOT has incorporated more
con&ols for stormwater management than any other project he
has seen in Mrginia.
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Humphris, Charlotte VDOT is not being aggressive enough on water guality issues.

Rooker, Dennis What measures will be taken if VDOT finds problems wilh erosion,
etc. once consBuction begins? ls VDOT bound to the
recommendations of its stormwater consultanf? ls lhere room for
community input on the stormwater consultanfs shrdy? Who will
pay for a toxic spill dean-up?

Larie, George Expressed @ncetns about risk of the bypass to Resenoir. New
location should be found for the bypass.

Slaughter, Ned Bypass is greatest land disturbane in the uratershed in 30 1ears.
Dr. Yu (storm\r'later consuttant) is not a completely impartial
analyst since VDOT pap 40 percent of his salary.

Humphris, Dr. Robert VDOT has underestimated the amount of rainfall that the area
geb.

Richards, Meredith Hazardous materials sho.rld be banned from the bypasq he city
and county should fund a study assessing the impact of the
bypass on the u/ater supply; the city, county, and MPO should
work out with VDOT wtro will pay for spill dean-up.

Moore, Milton Bypass will pose risks to Bte Reservclir; VDOT has not done
enough to study them.

Dagget, John Hazmat trucks need to be banned from the bypass.

Forder, Mary Lou VDOT should commit to payrng for the cost of a clean-up should a
spill occur.
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COMMENTS ON THE DRAFT SUPPLEMENTAL EIS
Ah[D PUBLIC HEARING COMMENTS

In accordance with 40 CFR 1503.4 and 23 CFR 771.125(a)(1), this appendix contains the
substantive comments received on the Draft SEIS and provides appropriate responses. Agency
comments are listed and responded to individually and copies of agency correspondence are

included at the end of this appendix. Because citizencomments were voluminous and repetitive,
they have been summarized, categorized, and paraphrased, rather than listed and responded to
individually. The individual comments are contained in a comprehensive transcript that is
available for review at \IDOT's Culpeper Disfict Office, VDOT's Central Office in Richmond,
and FFIWA's ofEce in Richmond.

As noted on page 1-3 of the Draft SEIS, only those substantive comments relative to the issues

identified by the Court and that are the subjects of the SEIS have been considered in the
development of this Final SEIS. To clariff, only comments relative to impacts of the Blpass on
the Sou& Fork Rivanna Reservoir and its watershed and on archaeological sites located wittrin
the footprint of the norttrern interchange, along with the methods and bases for determining those

impacts, and the accuracy or adequacy of infonnation on those impacts have been considered.

Nonsubstantive comments are nevertheless part of the public record and are included in the
transcript noted above.

L.I AGENCY COMMENTS

Comments from agencies on the Draft SEIS are listed below, along with a response to each

comment. On the copies of the correspondence at the end of this appendix are nirmbers
corresponding to the numbered comments and responses listed below so that the reader can refer
to the original text of the comments.

Agency Comments and Responses

3l12l02 U.S. Ilepartment of Gommerce, Deputy Under Secretary for Oleans and Atmosphere
letterto Mark Wittkofski of VDOT

Gomment Any geodetic control monuments affected by the project would need to be L-46
relocated at project expense.

Response: No geodetic control monuments would be displaced by the project.

L-1
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4116102 U.S. Army Corps of Engineers letter to Edward Sundra of FHWA

Comment 1: The nature of stream crossings should be specified.

Response: Section 4.3.2 was revised to add more information about stream crossings.

Gomment 2: Bridges or bottomless arches are recommended where practicable to minimize L47
impacts to water contributing to the Reservoir. Compensatory mitigation may be required.

Response: Bridges will be provided at one tributary of lvy Creek and at the South Fork
Rivanna River. At other locations, standard or special design box or pipe culverts will be
provided. The extent of compensatory mitigation required will be determined during future
coordination with the Corps and other agencies during permit acquisition. At this time, it is
anticipated that as much as 5.6 acres of replacement wetlands would be required (assuming
2:1 ratio maximum compensation for 2.8 acres of impacts). Preliminary site searches in
areas surrounding the project indicate that suitable compensation sites can be found.

Gomment 3: The extent to which stormwater management facilities would be located in L47
streams or wetlands should be discussed. Requests for authorization to place these facilities
in such areas will need to be accompanied by an analysis of why altemative upland sites are
not practicable.

Response: Table 4-6 and Sections 4.3.8 and 4.8.1 present additional information.

Comment 4: Comparable wetland impact information for the other alternatives would be L47
helpful in substantiating whether there are less damaging practicable alternatives to the one
proposed.

Response: Table 4-5 and Section 4".3.8 have been revised to discuss comparability of
wetland impact information in greater detail.

Gornment 5: Clarify whether atl wetland impacts proposed have been presented in the SEIS L47
(e.9., those due to stormwater ponds).

Response: All wefland impacts attributable to the project have been included.

Comment 6: Compensation must be provided for unavoidable wetland impacts. Such L47
compensation should account for wetland functions as well as types. lmpacted wetlands
likely provide other functions besides groundwater discharge, such as habitat and nutrient
filtering.

Response: While the Corps is correct that the wetlands in the conidor provide other
functions, the intent of the discussion in the DSEIS was to focus on the orddominant function
identified for the wetlands. The small, fragmented character of the wetlands, along with their
scattered distribution, diminishes the qualig of the other wetland functions, which include
sedimenUtoxicant retention, sediment stabilization, wildlife habitrat, and finfish habitat.
Additional discussion has been added to Sections 3.2.1 and 4.3.8 to document these other
functions.

4l29l02 U.S. Environmental Protection Agency {EPA} letter to Edward Sundra of FHWA

Comment 1: Although the DSEIS discusses generic pollutant loadings from highways and L-49
other land uses, it does not provide data on comparative loadings from the proposed Route
29 Bypass and the existing and future land uses within the Reservoir watershed. The FSEIS
should include discussion of cumulative long-term loadings from the Bypass and the
watershed as a whole, including projections through the life of the Reservoir, rather than just
to the design year of the highway.

Response: Section 4.3.3 has been revised to add additional information about pollutant
loadings.

Gomment 2: The DSEIS includes data on typical or predicted pollutant loadings (Tables 4-6, L-49
4-7,4-15, and 4-16) and infonnation on actual conditions (Iable 4-8), but should also include
a table showing the actual pollutant loading from the existing and modeled ftrture land uses
with and without the Bypass.
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Comments on the Drafr Sapplcmental EIS and Public Eearing Comments Final Supplcmgntd Environmenul Impact Stulcment

The trable should be broken down by poltutant type and watershed area to show the relative L.49
contributions of the Bypass to totral pollutant loadings. The FSEIS should include total
estimated highway pollutant loadings for key pollutants and a discussion of how these
numbers compare to the watershed pollutant loadings as a whole.

Response: Sections 4.3.3 and 4.4.2 have been revised to add additional information about
pollutant loadings.

Gomment 3: A discussion of pollutant uptake rates along streams and weflands should be L-49
provided. Include a discussion of how pollutant uptake opportunities in the "critical segmenf
would be limited due to the proximity of the Bypass to the Reservoir, and compare to
opportunities for such uptake in other parts of the watershed.

Response: Additional discussion as suggested has been added to Secfion 4.3.3.

Gomment 4: The total estimated annual poltutant loading to the Reservoir fnom the Bypass L.49
should be provided and compared to totalwatershed annual loading in a table similarto Table
4-17. The results of the Universi$ of Virginia's (UVA) follow-up studies on Resenroir
contaminants should be included in the FSEIS.

Response: Sections 4.3.3 and 4.4.2 have been revised to add additional information about
pollutant loadings, The results of UVA's follow-up studies have been added.

Gomment 5: More detail is needed on the proposed siormwater management measures. In L-50
particular, pollutant removal rate assumptions and resulting final pollutant loadings to the
Reservoir should be provided, along with discussion of the considerations and concems
expressed in comments from the Center for Watershed Protection (CWP).

Response: More detail has been aOd-ed as suggested. Appendix D contains details on the
etfiaey of stormwater management and ercsion and sediment control measures.

Gomment 6: The impacts of the stormwater management units on streams and we$ands L-50
should be discussed in more detrail, along with measures to avoid and minimize them. The
feasibility of routing stormwater out of the Reservoir watershed should be discussed.

Response: More detail has been added as suggested.

Gomment 7: Restructuring of the format of stormwater management and hazardous material L-50
discussions is recomrnended to facilitate better understanding of the whole issue.

Reeponse: We believe the format of the referenced discussions usefully focuses on
individual elements of the issues (impacts to the watershed, impacts to the Reservoir, impacts
to water treatmenUdistribu$on facilities, impacts that would occur only during construction), as
opposed to long-term operation of the Bypass, and mitigation measures for all of these. The
Summary and discrssions in Chapter 2 may be befter sources for an overview of the issues.

Gomment 8: The discussion of hazardous waste transport focuses on locatly transported L-50
materials. The FSETS should add discussion of long-distance shipments, including nuclear
materials.

Response: As explained in Section 4.3.10, materials used by local industry in Albemarle
County have the greatest likelihood of being transported on the Bypass, and therefore would
be the most likely materials to be involved in spills. Nevertheless, additional discussion has
been added regarding long-distance shipments, including nuclear materials.

Comment 9: The FSEIS should include analysis of the potential for hucks diverting to Route L-50
29 once it is upgraded.

Response: We assume the commenter is refening to a conidor study conducted serreral
years ago that posed a scenario of upgrading Route 29 to a limited-access freerray ftom
Charloftesville to l-66. Such an upgrade is only speculative and is not a reasonably
foreseeable occurenoe as neither VDOT nor FHWA have any plans or intentions to
implement such an upgrade. Therefore, there is no need to anallze its potential for divefting
trucks to Route 29.
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4l26t92 U.S. Fish and Wildlife Service (USFWS) letterto Roberto Fonseca-Martinez of FIIWA

Gomment 1: Since the footprint of the prefened altemative has been changed, FHWA must L-51

determine whether the modification to the project would trigger reinitiation of formal Section 7
consultation regarding James spinymussel (Pleurobema colli nal.

Response: The footprint of the proposed project and the location of the alignment in the
watershed has El changed from what was presented to USFWS during the formal Section 7
consultation, wtrich resulted in a biological opinion by USFWS that the project is "not likely to
jeopardize the continued existence of the James spinymussel and is not likely to destroy or
adversely modifo its critical habitat because no critical habitat exists for this species." FHWA
has determined that reinitiation of formal consultation is not rarananted because none of the
conditions identified in 50 CFR 402.16 have been satisfied.

3124rc2 Virginia Department of Gonservation and Recreation (VDCR) letter to Mark Wiftkofski of
VDOT

Gomment 1: The James spinymussel (Pleurobema collinal, a federally listed endangered L-52
species, has been recorded in lry Creek. VDCR recommends coordination with the U.S. Fish
and Wildlife Service (USFWS) to ensure compliance wift protective legislation.

Response: Section 4.3.7 of the SEIS documents investigations relative to the James
spinymussel and the coordination undertaken wittr USFWS. USFWS determined that the
project would not jeopardize the continued existence of the species.

Comment 2: In addition, the green floater (Lasmigona subviidisl, a species of special L-53
concem to the state but with no federal status, has been documented historically in the South
Fork of the Rivanna River.

Response: A survey for mussels was conducted in the South Fork Rivanna River upsteam
and downstream of the proposed Bypass crossing; no green floaters were found.

Gomment 3: The project will not affect any documented state-listed plants or insects. L-53

Response: Comment acknowledged.

Gomment 4: Appropriate erosion and sediment contrrol and stormwater management L-53
measures must be implemented.

Response: A comprehensive erosion and sediment control plan and stormwater
management facilities will be implemented as part of the project. All erosion and sediment
control measures and stormrarater management provisions will be in accordance with or
exceed VDOTs Road and Bridge Specrlicafions and other applicable requirements.

Gomment 5: Other existing or proposed land use conversion or expansion plans for other L-53
nearby properties should be considered for cumulative impacG on the receiving drainage or
environmental systems.

Response: Cumulative impacts are discussed in Section 4.11.2.

Gomment 6: The proposed project is not anticipated to have any adverse impacts on L-53
existing or planned recreational facilities. Nor will it affect any streams on the National Park
Service Nationwide lnventory, Final List of Rivers, potential Scenic Rivers, or existing or
potential State Scenic Byrays.

Response: Comment acknowledged.

Virginia Department of Environmental Quality, Office of Air Data Analysis e*nall to Mark
Wittkofski of VDOT

Gomment Attention is drarirnr to Virginia State Air Regulations regarding open buming and L-55
fugitive dust emissions, which should be followed during the construction phase.

Response: All pertinent regulations will be followed.
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3l12lA2 Virginia Department of Health, Division of Drinking Water e-mail to Mark Wittkofski of
VDOT

Gomment The proposed Bypass is located downstream of the raw water intake for the L-55
Rivanna Water and Sewer Authority's South Rivanna water treatment plant. As such, this
project will not affect raw water quality entering the treatment facility.

Response: Comment acknowledged.

4t9t02 Virginia Department of Historic Resources (VDHR) letter to Edward Sundra of FHWA

Gomment 1: The Draft SEIS fully addresses the Section 106 responsibilities of FHWA and
VDOT and effects to historic properties.

Response: Comment acknowledged.

Gomment 2: VDHR has concuned that archaeological sites 44AlB/,81, 44A8482, and
44A8483 are not eligible for listing in the National Register of Historic Places (NRHP). VDHR
has further concured that sites 44AV28 and 44AB430 are eligible for listing on the NRHP
and has subsequently reviewed and approved the data recovery plans submitted by VDOT.

Response: Comment acknowledged.

Gomment 3: We look fonvard to continuing to work with FHWA and VDOT on the successful
completion of the Section 106 process for this project and to receiving the data recovery
reports for 4448428 and 44AM30.

Response: Comment acknowledged.
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A25lO2 Virginia Marine Resources Gommission (VMRC) letterto Mark Wittkofski of VDOT

Gomment 1: lt would assist our review if a table were included with the permit application
that identifies the waterways to be crossed, their individual drainage areas, width, depth, and
other relevant information so that we may determine which stream crossings will require
author2ation from this office. (Jurisdiction is exerted only for beds of perennial watenrays
with an upstream drainage area greater than 5 square miles.)

Response: A list with this information, along with a graphic depicting stream cnossing
locations, has been added to Section 4.3.2 of the Final SEIS and also will be included, along
with additional detailed information, with the permit application.

Gomment 2: For streams over which we take jurisdiction, we recommend the entire
waterway be spanned, if possible. The number of in-stream pierc should be minimized.
Countersinking of culverts is recommended to allow fish passage during low flow.

Response: The South Fork Rivanna River and a tributary of lvy Creek will be spanned by
bddges. At other stream crossings, the box or pipe culverts will be countersunk to the extent
possible.

Comment 3: We recommend conducting in-stream work in the dry, blocking no more than
50% of the stream flow at any one time.

Response: All in-stream work will be conducted in accordance with VDOT's Road and
BNge Specifications, which stipulate the environmental controls to be implemented by the
contractor, as well as requirements for submission to VDOT of plans for temporary stream
diversions (so that work can be conducted in the dry) where appropriate.

L-56
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L-57

no date
recvd by
VDOT
4t15t02

Charlottesville-Albemarle Metropolitan Planning Organization (MPO) letter to Edward
Sundra of FHWA

Gomment Attrached for review are comments submitted by Albemarle County, the Rivanna L-57
Water and Sewer Authodty, the Thomas Jefferson Planning District Commission's CIJPDC)
Senior Environmental Planner, and two individuals (Mr. & Mrs. Ray) afiiliated with the
University of Virginia's Environmental Science Department. We endorse these comments
and suggest consideration of them.

Response: Comments from Albemarle County and the Rivanna Water and Sewer Authonty
are discussed separately below and are not repeated here.
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TJPDC Gomment 1: The risk probability assessment is llmited; only a small stretch of L-58
roadway is considered. The analysis done by Black & Veatch was much more thorough,
factoring in spills along other stretches of road and considering the probability of a treatment
plant shutdown, which is the biggest concem.

Response: The entire stretch of Bypass roadway within the Reservoir watershed was
considered in the risk assessment. Additional and more focused assessment was conducted
within what's referred to as the "critical segment," the section lying closest to the Reservoir
between Earlysville Road and Woodbum Road, because this is the section potentially posing
the most serious consequences for the Reservoir and the treatment plant in the event of a
spill. The SEIS also discusses the assessment and findings contained in the Black & Veatch
report.

TJPDC Gomment 2: The SE|S reports that it would take a contaminant plume 2-4 days to L-58
pass the water treatment plant intake under normal flow conditions, and that RWSA can
supply three days' worth of water in the event of a plant shutdown. What would happen on
the fourth day, and what would happen when flow conditions are not "normal?

Response: lf a plant-closing event were to occur as a result of a spill on the Bypass, and
cleanup or pass-by could not be attained within the three days, then, presumably, RWSA
would do the same things they would do in a similar event in the absence of the Bypass. That
is, it would implement conservation measures and water use restrictions, as it did dudng the
Summer 2002 drought, and tap altemative supplies to the extent possible. At the time of this
document preparation, RWSA is wo*ing on a so-called "Doomsday Water Supply Plan" to
identify altemative @urses of action to respond to future water shortages. Those same
actinns would be applicable in the event of a plant shutdown or abnormal flow conditions
resulting from whatever eruse.

TJPDC Comment 3: A more thorough analysis of the uee by VDOT of herbicides, plant L-58
growth regulators, and road salts in close proximig to the Reseryoir, along with consideration
of altemative treatment methods, would be desirable.

Response: lt is not clear what additional analysis the commenter desires that nould make it
"more thorough." Section 4.3.9 already discusses this issue at length.

TJPDC Comment 4: The SEIS shoutd take into account scenarios in which the Rivanna L-58
Water and Sewer Authority would raise the crest height of the Reservoir dam by 4 feet and 8
feet as a means of increasing Reservoir storage capacity.

Response: Sections 3.7 (now 3.6 in the FSEIS), 4.4,4.6, and 4.7 were revised to reflect
potential future increases to the Reservoir dam crest height.

Ray Gomment A study published by the U.S. Geological Survey in Environmental Sciene L-58
and Technology describes pollution of reservoirs by polycyclic aromatic hydrocarbons (PAH),
a substance with detrimenta! biotogical effects that is linked to fossilfuel combustion. Please
consider the findings of that paper in deliberations on the Bypass.

Response: Sections 4.3.3 and 4.4.2were revised to discuss PAH.

3l29lo2 Rivanna Water and Sewer Authority (RWSA) letter to Mark Wittkofski of VDOT

Gomment 1: VDOT must commit to providing the highest possible level of pmtection of L-59
community water supply.

Response: VDOT has committed to a number of design features and stormwater control
measures to protect water quality in the Reservoir. These measures are discussed at length
in Section 4.8 and go well beyond standard procedures for controlling runoff and protecting
water quality.

Comment 2: VDOT must invest in the best possible measures to eliminate or minimize L-59
chemical introduction into ourwater supply.

Response: VDOT has committed to a number of design features and stormwater control
measures to minimize the introduction of chemicals into the Reservoir from the proposed
Bypass while others are still under consideration by FHWA. These measures are discussed
at length in Section 4.8.
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Comment 3: VDOT must use the Best Available Technology to reduce the rtsk of spills and L-59
ensure the best possible runoff controltechnology.

Response: VDOT has committed to a number of design features and stormwater control
measures to minimize the risk of spills into the Reservoir from the proposed Bypass. These
measures are discussed at length in Section 4.8.

Gomment 4: VDOT must establish upfront funding for needed spill planning, monitoring L-59
systems, emergency operations, Reservoir restoration, sediment removal and a mydad of
other new costs that will othenrise have to be shouldered by RWSA and local govemment.

Response: VDOT has commifted to funding and implementing a number of design features,
stormwater control measures, and other mitigation measures as part of the project to
minimize impacts attributable to the Bypass project. These measures are discussed at length
in Section 4.8. VDOT is not in a position to assume primary financial responsibility for spill
planning and other costs of protecting and rehabilitating the entire watershed and the water
supply, as these are local functions and there are many potential sources of spills or other
contamination of the watershed and Reservoir that are in no way attributable to VDOT.

Gomment 5: VDOT must take into account the Authority's future water supply plan, L-59
especially the four-foot crest controls planned for the Reservoit's dam.

Response: Sections 3.7,4.4, and 4.6 were revised to reflect the Authority's planned
increases to the Reservoir dam crest height.

Comment 6: VDOT must fund construction of a new upstream water supply intake on the 'L-59

South Fork Rivanna River Reservoir.

Response: VDOT investigated the poiential for constructing a new upstream water supply
intake (see Section 4.8.2 and Appendix D, Section D.5.3) and determined that it did not
appear to be feasible.

3114102 Rivanna Water and Sewer Authority (RWSA) statement delivered at public hearing

Gomment 7: We believe the risk of a spill that would adversely affect the Reservoir has been L-60
underestimated. Regardless of what the actual risk might be, we do not believe a 500-foot
buffer between the Reservoir and the bypass provides adequate protection to the water
suPPIY.

Response: Comment acknowledged.

Gomment 8: We find it unacceptable to read that VDOT plans to use herbicides and plant L-60
growth regulators in the watershed.

Response: Comment acknowledged.

Gomment 9: VDOT needs to eliminate, or at least minimize, all chemical intnoduction into our L-60
water suPply.

Response: VDOT has committed to a number of design features and stormwater control
measures to minimize the introduction of chemicals into the Reservoir from the proposed
Bypass, These measures are discussed at length in Section 4.8.

Gomment {0: VDOT needs to make a firm financial commitment to sophisticated mitigation L-60
measures, ratherthan just idenlifying them.

Response: VDOT has committed to a number of design features, stormwater conbol
measures, and other mitigation measures that would be funded and implemented as part of
the project. These measures are discussed at length in Section 4.8.

Gomment l l : We look to VDOT to guarantee funding for the ongoing costs of protecting and L€0
rehabilitating the water supply and to assume primary responsibility for spill planning,
monitoring systems, spill clean-up, emergency operations of the water supply, and restoration
of the watershed and Reservoir.
Response: VDOT has commifted to funding and implementing a number of design feafures,
stormwater control measLlres, and other mitigation measures as part of the project to
minimize impacts attributable to the Bypass project. These measures are discussed at length
in Section 4.8.
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VDOT is not in a position to assume primary financial responsibility for spill planning and
other costs of protecting and rehabilitating the entire watershed and the water supply, as
these are local functions and there are many potential sources of spills or other contamination
of the watershed and Reservoir that are in no way attributable to VDOT.

Comment 12: We request that VDOT provide the Authority upfront funding for the new L-60
manpower, transportation-related dredging, physical improvements, and perpetual
maintenance that will be reguired. We also request that VDOT fund an independent
environmental auditor position at the Authority to monitor all VDOT and contractor activities.

Response: We cannot determine what manpower, dredging, physical improvement, and
maintenance RWSA has in mind here. VDOT already has committed to implementing a
number of mitigation measures as part of the project and is willing to discuss with RWSA the
funding of additional measures that might help mitigate impacts aftributable to the project.
However, VDOT is not willing to commit to the cade blanche funding that seems to be implied
in the comment.

Gomment 13: We request that VDOT update the risk analysis to include updated traffic flow L€1
data.

Response: The risk analysis is based on traffic data projected to the design year of the
project, 2022, using accepted traffic prediction methods. The results are consistent with the
traffic projects used by the MPO for transportation planning purposes in developing the long-
range transportation plan for the region. Risk analyses conducted by Black & Veatch under
contract to the MPO included hypothetical scenarios using arbitrary traffic volumes and truck
mixes, unsupported by any traffic analysis, that would be higher than the 2022 design-year
volumes to illustrate the potential effect6 of such higher volumes if they were to occur. Those
results have been added to the discussion in Section 4.3.10 for informational purposes. We
have examined the traffic forecasts and land use pattems in the region and do not believe
that updated traffic flow data would produce substantially different results from those reported.

Comment 14: We request that VDOT analyze RWSAs ability to supply water during severe L-61
droughts if the Reservoir were adversely affected by a spill.

Response: During hazmat spill events (ftom the Bypass or from existing sources) that are
coincident with severe droughts, RWSA'S ability to supply water would be the same, with or
without the Bypass in place. That is, RWSA would implement conservation measures and
water use restrictions, as it did during the Summer 2002 drought, and tap altema$ve supplies
to the extent possible. At the time of this document preparation, RWSA is working on a so-
called "Doomsday Water Supply Plan" to identify alternative courses of action to respond to
future water shortages. Those same actions would be applicable in the event of a plant
shutdown or nonnormal flow conditions resulting from whatever cause.

Gomment 15: We request that VDOT develop a plan for how drinking water would be L€1
provided, and who would pay for it, if the main water supply Reservoir is knocked out of
service for more than three days.

Response: Water supply contingency planning is the province of RWSA, not VDOT. In fact,
RWSA already is working on planning for rrater shortrage scenarios in its "Doomsday Water
Supply Plan cunently under development.

Comment 16: We strongly urge that VDOT minimize use of deicing chemicals within the L€1
watershed.

Response: VDOT will use no more deicing chemicals than are necessary to achieve and
maintain safe travel conditions on roads within the watershed.

Comment 17: VDOT must take financial responsibility to remove any increased L-61
sedimentation to the Reservoir that occurs due to onstruction of the Bypass.
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Response: Because sedimentation of the Reservoir is occuning from a variety of sour@s, it
would be difficult to identify the fraction attributiable to the Bypass construction and equitably
assign a cost for removing that fraction. VDOT has committed to implementing a number of
erosion and sediment control measures during construction to minimize sedimentation of tte
Reservoir. On portions of the project where drainage flows directly to the Reservoir, and
where turbidity curtains would be used to contain sediment from stormwater outfalls, the
collected sediment could be removed at the completion of construction.

Gomment 18: The SEIS should acknowledge that pollution loadings and spill potentials from L€1
existing roads in the watershed are not comparable to those associated with the Bypass.

Response: Additional discussion has been added to Sections 4.3,4.4, and 4.5 to note the
relative qualitative and quantitative differences between the proposed Bypass and other roads
in the watershed with respect to pollutant loadings and spill potentials.

Comment 19: VDOT must assume financial responsibility for any increased operating cost L-61
for treatment of synthetic organics, pesticides, and herbicides from the Bypass.

Response: We cannot determine how RWSA would plan to identiff and segregate any
additional treatment costs attributable to the Bypass versus those attributable to sources
elsewhere in the watershed.

Gomment 20: Section 3.7 of the SEIS on Water Supply and Future Needs should be L€2
updated to reflect RWSAs most recently adopted strategies (attached to the comments, the
strategies include expanding Reservoir capacity, water conservation measures, and
watershed management measures).

Response: Section 3.7 of the DSETS is now Section 3.6 in the FSEIS. The suggested
information has been added to it.

Gomment 21: We request that VDOT alter its use of anti-caking agents containing cyanide L€2
in deicing salts used on roadways.

Response: At this time, VDOT sees no basis for discontinuing its use of deicing salts that
may contain sodium fenocyanide (also known as yellow prussiate of soda) as an anti-caking
agenl No problems have been identified from past use of these materials on roads in the
watershed. VDOT's specifications require that cyanide concentrations in products it accepts
for use do not exceed 1 pafi per million. Sodlum fenocyanide is widely used in many
products, including food products for human consumption. The Food and Drug
Administratircn pennits concentrations of 13 parts per million in food additives (23 CFR
172.4901. EPA (2002) notes that, although some studies have found that releases of cyanide
ions can be toxic to fish, "[t]here is no evidence of toxicity in humans from sodium
fenocyanide, even at levels higher than those employed for deicing.' The limited number of
storm events during which this material is used, the relatively low quantities that are used, the
distance of the proposed Bypass from the drinking water intake, and the use of stormwater
management facilities all point to a conclusion that no human health effects or other adverse
@nsequences would result from continued use of deicing materials containing minute
quantities of this substance.

Comment ?2: We request that VDOT discuss in more detail the adverse effects, and L€2
mitigation measures for those effects, on tributary sfeams feeding the Reservoir.

Response: Additionaldiscussion on tributary streams and impacts to them has been added
to Sections 4.3.2, 4.3.3, and 4.7. Mitigation measures already are discussed at length in
Section 4.8.

Comment 23: We believe the spill scenarios listed on page 4-27 are incomplete and do not L-62
accurately reflect the myriad of ways a spill could reach the Reservoir and adversely affect
the water supply.

Response: We believe the listed scenarios represent the most likely ones and they were not
intended to be all encompassing. lt is not clear what other scenarios the commenter had in
mind, and thus we have not added any additional ones.

L-9
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Gomment 24: Keep in mind that "1 in t' spill risks could translate into a spill in the first year,
or even two spills or more during the first year.

Response: Comment acknowledged.

Comment 25: The SEIS provides no proof to back the assertion that RWSA could close the
intake for several days, thus allowing all potential problems from a spill to dissipate. Some of
the chemicals potentially entering the Reservoir are persistent in the environment and may
actually bioaccumulate.

Response: During preparation of the Draft SEIS, a meeting was held between VDOT's
consultiants and RWSA staff. At that time, RWSA staff indicated that three days was the
maximum that demand could be met if the South Fork Water Treatment Plant had to shut
down.

Comment 26: RWSA agrees that monitoring stations are desirable and asks for VDOT
commitments to upfront funding of them.

Response: VDOT has committed to conducting water quality sampling during and after
construction of the project. The details regarding the number and locations of sampling will
be determined at a later date.

Gomment 27: RWSA is unclear as to what is meant by the need for "a higher state of
treatment preparedness at the water treatment plant during the construction pedod" and
requests commitments to use of proven erosion and sediment controls in the construction
phase.

Response: We simply meant that the_construction period poses the greatest potential for
elevated levels of silt in the Reservoir, just as periods following stonns cunently tend to have
elevated levels of silt. So, whatever additional preparedness RWSA institutes now to handle
increased silt loads, they would do fire same thing during the projec{ construction period.
VDOT has committed to implementing a number of proven erosion and sediment controls in
the construction phase, as described in Section 4.8.

Comment 28: RWSA questions the efficacy of stormwater ponds in materially affecting the
quality of runoff. Further, high intensily short-duration storms would move quickly through the
treatment system and no appreciable removal of dissolved contraminants will occur under any
conditions.

Response: lt is dfficult to precisely estimate the effectiveness of the stormraeter ponds
because much depends on individual site conditions, pond design, and installation and
maintenance. However, the literature (Schueler 1993) suggests that removal rates of 50%
are reasonably achievable. For ercample, Schuele/s review found that more than TAYo ot
studies reported removal rates exceediqg 60% for suspended solids and lead. For
phosphorus, 55% of the studies reported removal rates exceeding 6006. In addition, Schueler
found that wet ponds, which are proposed for use in the Bypass stormwater management
system, consistently were mone effective in removing pollutrants. A sfudy of a wet pond
system in New Zealand (reported by Schueler 1994) was found to remOve nearly 75o/o of
solids and phosphorus, more than 85o/o of @pper, lead, and zinc, and 62% of nitrate. Young
reported average removal rates of 74o/o for sediment, 49olo tor phosphorus, 34% for total
nitrogen, and 59% for zinc. Clearly, stormwater ponds are urorthwhile investrnents.
Otherwise, they would not be required by Albemarle Countys Watershed Protection
Ordinance or Virginia's Stormwater Management AcL

Comment 29: High intensity rains or snowmelts, back-to-back events, and lage storm
events that exceed the pond design criteria will result in little, if any, removal of contaminants
(other than rudimentrary sedimentation).

Response: The stormwater ponds are designed to exceed the requirements and cdteria of
Virginia's Stormwater Management Act and Albemarle Gounty's own regulations for
stormwater management in the watershed. Stormwater rnanagement facilities are not
intended to handle the largest conceivable storm event or the worst conceivable conditions.
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They are designed to handle events that occur most frequently and regularly. By doing so,
they provide protection against the majority of storms that contribute to runoff in the
watershed. Furthermore, large-storm events would not occur in isolation just over the Bypass
right of way, they would affect the entire watershed. Therefore, the proportions of pollutant
contributions from the Bypass relative to the entire watershed would not change. That is,
pollutant loads from the entire watershed would be conespondingly higher relative to any
higher pollutant loads from the Bypass resulting from more intense or larger storms.
However, the concentrations of pollutants during higher intensity or larger storms may actually
be lower than in the smaller and more frequent storms.

A USGS study of the 1999 flood episode associated with Hunicanes Dennis, Floyd, and lrene
in eastem North Carolina compared water quality samples taken from sites throughout the
affected watersheds immediately after Hunicane Floyd with samples collected from the same
sites during the nine-year period from 1990 to 1999. Samples were anallzed for nutrients,
trace metals, dissolved and suspended organic carbon, suspended sediment, and E coli and
C. pertrtngens bacteria. While the study only hints at the contributions of various land uses to
the overall pollutant loads in the watersheds, it found that the maximum pollutant
concentrations associated with Hunicane Floyd tended to be similar to the median
concentrations at the same sites during the nine-year period prior to the fall of 1999. At three
of the five sites for which comparisons could be made, maximum ammonia concentrations
measured in floodwaters were approximately equal to the median concentrations measured
from January 1990 to August 1999 and much less than the maximum concentratbns
measured during that period. Organic nitrogen, total phosphorus, and orthophosphorus
concentrations measured in floodwaters were approximately equal to concentrations
measured during the previous nine years, while nitrate concentrations were low compared to
previous measurements. The study concluded that although large masses of pollutants were
canied by floodwaters, the high streamflow caused by the storms resulted in significant
dilution of nitrogen, phosphorus, and organic carbon.

Gomment 30: RWSA asks that VDOT commit to upgrading local emergency service
response capability for the full range of spills that local resounces will be expected to handle.

Response: We do not view the range of potential spills that might occur on the Bypass to be
any different than the range of potential spills already present in Albemarle County.
Therefore, we do not know of any upgrades that might be warranted for local emergency
service response capability.

Comment 31: The SFRR Report referenced on page 4-67 is a draft report still under review
by the RWSA Board of Directors.

Response: Comment acknowledged. The report still has not been finalized at the time of
preparation of this document.

4l15l92 Albemarle Gounty Board of Supervisors FA)( to Patsy Napier of VDOT

Comment 1: Albemarle County agrees with the assessment and VDHR's @ncurenoe L-69
regarding the potential National Register of Historic Places eligibility of archaeological sites
44AB,428 and 4448430. The County further agrees with VDHR'S re@mmendation to
undertake Phase lll data recovery activities in accordance with the proposed data recovery
plan, which will use an appmpriately conservative methodology.

Response: Comments acknowledged.

Gomment 2: We believe that VDOT should proceed with Phase lll data recovery efforts, L70
which are necessary before any consideration can be given to the sites' National Register
nomination or special status designation, including site preservation. We would like to
receive the results of the Phase lll work and reserve the dght to comment on them.

Response: VDOT intends to proceed with the Phase lll efforts as project funding and
scheduling permit prior to project construction, and as the court allows in light of the
injunction. Because the sites already have been determined to be important chiefly for the
information they contain, based on a sampling and evaluation protocol consistent with the
Secretary of the lnteriods standards, there would be no basis for preserving the sites from
further disturbance once that information is recovered. Copies of the Phase lll report will be
submitted to the County.

L-62
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Comment 3: The DSEIS shows a surprising lack of adherence to standard problem analysis L-71

approaches used in the engineering and environmentat science fields, and untilVDOT brings
its analysis up to the standards of professional norms, the water quality impacts of the Bypass
will not have been properly considered.

Response: lt is not clear what the commenter considers 'standard problem analysis
approaches" to be; however, FHWA and VDOT believe the methodologies used to conduct
the studies for the SEIS do reflect standard practices for such studies. As illustrated by the
technical appendices, the fundamentals of water quali$ scienoe, the state of the art of water
pollution controls and drinking water treatment, water quality regulation and control prcgrams,
mitigation measures for water quality impacts; and various models for water quality impact
assessment all have been taken into consideration in developing the analyses and findings
contained in the SEIS.

Further, the numerous pages of references reflect careful research into applicable data
sources and analysis methods. The coordination and comments chapter (Chapter 7) and the
new Appendix L discussing comments on the DSEIS reflect attention to concems expressed
by agencies with jurisdiction or special expertise, as well as the viewpoints of local citizens,
interest groups, and other experts hired by interest groups.

Comment 4: As an example of Comment 3, the commenter offers that the SEIS contains an L-71
incomplete and potentially misleading risk probability assessment for the catastrophic spill
scenario. lt is suggested that, based on the low probability of a hazmat spill on a small
stretch of highway [described in the SEIS as a "critical segmenf between Earlysville Road
and Woodbum Roadl, VDOT has concluded that no further analysis is necessary. The
commenter contends that not all potential avenues of spills reaching the Reservoir have been
considered ("the windows and back door as well as the front doof need to be accounted for).
The commenter then states that the Black and Veatch analysis stands as the only useful dsk
analysis that has been canied out."

Response: There was no conclusion in the DSEIS suggesting that no further analysis
beyond the critical segment was necessary. Raiher, a separate analysis for the critical
segment is reported because that segment, being the closest to the Reservoir and the water
treatment plant, represents the area of greatest concem for spills with more serious
consequences. The findings of the Black & Veatch studies were included in the DSEIS.

Gomment 5: As another e;<ample of Comment 3, the commenter offers that the implications L-71
of a worst-case scenario have not been considered; more specifically, there is no discussion
of what nould happen on the fourth day of a treatment plant shutdown.

Response: lf a plant-ctosing event were to occur as a result of a spitl on the Bypass, and
cleanup or pass-by could not be atlained within the three days, then, presumably, RWSA
would do the same things they would do in a similar event in the absence of the Bypass. That
is, it would implement conservation measures and water use restrictions, as it did during the
Summer 2002 drought, and tap altemative supplies to the extent possible. At the time of this
document preparation, RWSA is working on a so-called "Doomsday Water Supply Plan" to
identify altemative @urses of action to respond to future urater shortages. Those same
actions would be applicable in the event of a plant shutdown or nonnormal flow conditions
resulting from whatever cause.

Comment 6: As a third example of Comment 3, the commenter offers that phosphorus loads L-72
should have been e:<amined, rather than concentrations; more specifically, it is the difference
between the pre"Bypass load and post-Bypass load that defines potential impact on
phosphorus delivery to the Reservoir.

Response: Section 4.4.3 presented information about phosphorous inputs ftom the Bypass.
It has been revised to present additional information. Ultimately, it is the resulting
concentration, not the magnitude of the load, that is of concem for most pollutants, including
phosphorous. For it is the concentration that testing, regulatory programs, human health
effects, eutrophication processes, and water treatment processes are based upon.
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Gomment 7: There is no discussion of altematives other than the selected altemative L-72
regarding Reservoir impacts (e.g., tables and discussion should include the base case with
interchanges and Altematives 9, 11, and 121.

Response: The entire Chapter 2 discusses alternatives both within and outside the
watershed, along with summaries of their impacts, including watershed and Reservoir
impacts. lt is clear that Altematives 11 and 12 would have more severe impacts than the
Selected Alternative, not only to the Reservoir and its watershed, but to a host of other
resources including historic properties, agricultural and forestal districts (see Figure 2-2), and
the federally listed endangered James spinymussel. Moreover, Altemative 12 has previously
been shown not to meet the needs for the project. lt would not appear to be productive to
generate additional data to support the obvious. lt is understood that altematives not in the
watershed would have no impact on the watershed or the Reservoir. Therefore, again, it
would appear to be counterproductive to add these altematives tio the tables and discussion.
Finally, the focus of the SEIS, as directed by the Court, is on the Selected Alternative and its
impacts to the Reservoir and its watershed and on certain archaeological resources. The
document is not intended to be a complete reanalysis of a universe of altematives, as
acknowledged in the DSEIS.

Comment 8: VDOT suggests proposals for limiting the risk, but does not take responsibility L-72
for these proposals.

Response: VDOT has incorporated a number of design features into the proposed proiect as
presented in Section 4.8 and takes full responsibility for their construction and maintenance.

Comment 9: The substance of the SEIS is a small portion of the body of text; extmneous L-72
information should be moved to gppehdices and the appendices should be printed as a
separate volume.

Response: Subjective comment, no response needed.

Gomment 10: Some of the stormwater tr€atment measures appear to be musings rather L-72
than commitments.

Response: We cannot determine what measures are being refened to, and therefore cannot
formulate a response.

Gomment 11: Most of Chapter 3 is only vaguely relevant to the problems being studied and L-72
should be referenced or moved to an appendix.

Response: Before one can assess the consequences of particular actions, it is necessary,
and required by the CEQ's NEPA regulations, to know the charecteristics and conditions of
the resources and systems being affected, and, if possible, how they came b have those
characteristics and conditions. The information contained in Chapter 3 is essential b
establish the context within which the consequences discussed in Chapter 4 would occur.
We have reviewed Chapter 3 in detail and streamlined it where possible by removing
verbiage that might be considered extraneous. For example, the separate discussion of the
Rivanna River watershed beyond the limits of the Reservoir watershed has been eliminated.

Comment 12: Why was the SEIS released before Dr. Yu's water quality analysis was L-72
complete?

Response: Dr. Yu's ana$ses were not completed dudng the time frame established for
preparing the Draft SEIS. His findings are, however, included in this Final SEIS.

Gomment 13: Recent total phosphorus concentrations are more like 0.027 ppm than 0.M L-72
ppm.

Response: Gomment acknowledged.

Gomment 14: MIBE does reach this area even though it is not a nonattainment area. L-72

Response: Section 4.3.3 has been revised to reflect additional information on lvltBE.

Gomment 15: What groundwater maps were used? L-72

Response: Groundwater information consulted for the Draft SEIS included maps contained
in Albemarle County's Comprehensive Plan.

L-l3
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Gomment 16: ls VDOT saying that existing impact to the endangered mussels is justification L-73
for further impacts?
Response: No. VDOT is establishing the context under which project impacts must be
viewed and to help the reader better understand some of the rationale used by USFWS in
issuing a "no jeopardy opinion."
Comment 17: Need more discussion of herbicide use, particularly regarding potential L-73
herbicide concentrations in drinking water.
Response: Additionalinformation has been added to Section 4.3.9.
Gomment 18: Altemative vegetation controland deicing measures should be analped.
Response: Additionalinformation has been added to Section 4.3.9.
Gomment 19: Fuel oil estimates seem low. L-73
Response: Comment acknowledged.
Gomment 20: Estimate the chances of a plant shutdown, not just a truck crash. A full risk L-73
analysis similar to Black & Veatch's is necessary.
Response: Black & Vealch's findings are reported in the SEIS: there is no need to repeat
them.
Gomment 21: Provide examples of typical response times when the services of a "State On- L-73
Scene Coordinatof is required.
Response: Added to Section 4.3.10.
Gomment 222 How would hydraulic residence time be affected by the tikely addition of 4 or 8
feet to the Reservoir pool elevation? What sther effects would these elevation changes have
on the analyses?
Response: lmpacts to the Reservoir under scenarios with a raised pool elevation have been
added to Section 4.4.
Gomment 23: What would happen ff the Reservoir contamination happened during a dry
period when the Reservoir pool was below the top of the dam?
Response: This information has been added to Section 4.4.
Comment 24: Describe the AnAGNPS model; what explains the difference between the
Black & Veatch findings and Dr. Yu's findings. Does VDOT view the findings as having the
same meaning?
Response: A brief description of the model was provided in Section E.5.3 in Appendix E.
Additional information has been added to that description, and also to the-results discussion
in Chapter 4. lt is not clear what tindings" the commenter is refening to; however, any
differences in those findings can be attributed to differences in assumptions, analysis
methods, and models used, all of which are summarized in the discussions. The results fiom
both analyses clearly show that pollutant loadings from the proposed Bypass, particularly with
the proposed mitigation measures to be implemented, would not substantially increase over
pollutant loadings without the Bypass in place.
Comment 25: Has mosquito control (in light of West Nile Virus) been taken into account in
designing the wet ponds? Will they evolve into ecosystems that sustain mosquito predator
populations, or will VDOT need to use insecticides for mosquito control?
Response: No chemical mosquito controls are planned for the stormwater ponds. Additional
information on this issue has been added to Section 4.3.9.

L-73

Gomment 26: Could the proposed stormwater pond gate systems include bypass systems to L-73
help with wet weather contaminant happing?
Response: A definitive answer to this question cannot be determined at this time. Although
VDOT is willing to consider implementation of these systems, further design vtork (which has
been proscribed by the Court) is necessary to fully evaluate them.
Gomment 27: RWSA and VHB have determined that the 8 mgd flowby is not a legal L-73
requirement, discuss this topic more fully, including relationships to bathymetric data.
Response: Not germane to the discussion of impacts of the Bypass; no response needed.

L-73

L-73

L-73

L-73

a
I
I
I
t
a
I
a
a
t
t
I
I
a
t
I
I
I
I
I
I
I
I
a
I
I
t
I
I
I
I
I
t
I
t
I
I
a
t
I
I
I
I

I-14



a
I
I
I
I
I
I
o
a
I
I
I
I
a
|l
I
I
I
I
a
I
I
I
I
I
I
I
I
I
I
t
I
t
I
a
I
I
I
I
I
t
I
I

conments on fte onfr supptenennt Bts ana puilic ne?rins connenn rinat Supplementat Environmenag-l*iai llJl:,#t

L.2 PT]BLIC COMMENTS

L.2.1 Public Hearing and Overview of Comments

On March 14, 2002, a public hearing was held at the DoubleTree Hotel in Alberrarle County
near the northern terminus of the proposed Bypass. The hearing consisted of two parts: first, an
informal informational session was held during which displays and documents (including the
FEIS, the Draft SEIS, and the detailed archaeology report that was prepared for the northern
interchange), were available for review, and VDOT and consultant personnel were available for
discussion; second, a formal statement session was held, during which individuals were allotted
three minutes each to make public statements for the record.

Citizens were invited to provide their comments byanyof several avenues:

. Pre-printed comment sheets were provided at the hearing, upon which citizens could write
their comments and then either deposit the sheets in a box at the hearing or mail later to the
pre-printed address on the sheet.

r Persons wishing to speak privately could record their comments at an oral recording station
throughout the hearing

, Persons speaking publicly during the formal statement session were recorded.
. Letters could be sent to designated addresses at either VDOT or FIfWA.
. E-mails could be sent electronically to an address specifically established to receive

electronic comments.

The attendance sign-in sheets show that 682 people attended the hearing. However, the actual
attendance was greater because some people did not sign, or refused to sign, the attendance
sheets. Comments were received from more than 3,600 people either at the Public Hearing or
during the comment period following the hearing. In many cases, ide,ntical or similar comments
were received from more than one person. For example, support and opposition groups both
mounted post card mail-in campaigns, with the post cards containing preprinted statements that
people could endorse by signrng and submitting the card. Identical or very similar stateme,nts in
many letters and e-mails evidence organized campaigns to orchestrate the expression of certain
themes, sentiments, or opinions. Some people submitted the same comments by more than one
method. Many people simply expressed support for or opposition to the project.

Because the comments were exceptionally voluminous, they have been summarized in this
document rather than repeated verbatim. Additionally, because a large number of the comme,nts

were identical or very similar, they have been categorize.d to facilitate the analpis of comments
and to better organize the responses to them. The comments were furttrer classified as

substantive or nonsubstantive.

Substantive comments are those that raise issues that are relevant to the topics of the SEIS and
that were not considered or discussed previously, or those that raise questions about the results of
the analysis, whether it be the methodology used or the conclusions that have been drawn. They
are presented in Section L.2.2 alongwith responses to them.

L-l5
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Nonsubstantive comments are those that concem issues beyond the scope of the SEIS, or those

that are simply unsupported subjective statements. They do not require responses, but are

summarized in Section L.2.3

L.2.2 Substantive Public Comments

The substantive public comments have been placed in the following categories:
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l.
2.
3.
4.
5.
6.
7.
8.
9.
10.

Proximity of Blpass to Reservoir.
Hazardous material spills and cleanup.
Stormwater runoff contamination.
Sedimentation during construction.
Water supply system (reservoirs, treatrnent plant, intake, distribution).
Groundwater contamination and contamination of private wells.
Watershed ecosystem, wildlife, and endangered species.

Induced development in watershed.
Ivy Creek Natural Area.
Archaeological resources.

The detailed comments and responses are as-follows:

1. Proximitv of Bvpass to Reservoir
l.l

1.3

1.4

Comment: Construction of the Bypass would increase the threat of terrorist attacks on the water supply. Increased
public access to the Reservoir increases chances ofterrorist attack at the Reservoir
Response: A new Section 4.4.5 has been added to discuss potential terrorist threats. The Blpass would not provide
any additional public access to the Reservoir, but the water supply is already vulnerable from the roads that pass

directly over the water supply and as evidenced by the recent finding of abandoned vehicles in the Reservot.
Comment: Displap at hearing showing tenain around Reservoir near Woodbum Road were grossly inaccurate.
Response: We have rechecked the graphics depicting the terrain at specilic locations along the B1ryass near the
Reservoir (Figures 44A - 44D in the SEIS) and they are correct.
Comment: Project is too close to Reservoir; proposes altemative plan for an arterial Qower design speed) bpass east

of the proposed bypass route and alongside and parallel to Hydraulic Road that would be mostly below existing gound
level, believes it would be less costly and less darnaging to watershed.
Response: A blpass alignment similar to one proposed was considered amd determined not to be feasible and prudent
(see Section 2.3.2) during previous environmental studies.
Comment: Bypass will cut through several springs and steams in Squirrel Ridge neighborhoo4 with harmful effects
on watershed.

Response: Surface water impacts are discussed in Section 4.3 and the consequences for the Reservoir are discussed in
Section 4.4.

2. Hazardous Material Spills and Cleanup
2.1 Comment: The SEIS did not thoroughly examine the possibility of toxic spill accidents in wet weather, thus omitting

an increased risk factor.
Response: Section 4.3. | 0 discusses the relative potential for accidents occurring during wet weather cornpard to dry
weather.
Comment: DSEIS limited consideration ofhazmats to those found in area only.
Response: The DSEIS discussion focused on haznats most Iikely to be transported on the Blpass (i.e., those Ont are
generated, consurned, or disposed locally). Additional discussion has been added to Section 4.3.10 to acknowledge
other potential sources.
Comment VDOT has not adequately assessed cleanup costs and responsible paties for inevitable toxic spill pollution
of Reservoir.
Response Additionat information has been added to Section 4.3. l0 and 4.4.4 to discuss these issues.
Comment DSEIS does not address the possibility of banning haznrat carriers from the Blpass.
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Response: FHWA and VDOT do not believe that banning of hazmat carriers &om the Bypass is warranted for the
following reasons:
r The risk analysis for hazmat spills showed that the incremental risk of a hazntat spill occurring on the Blpass is

about the same as the risk of a spill occurring on existing roads near the Reservoir, which suggest the Bypass
would not lead to a substantial increase in risk to the water supply from hazardous materials. An analysis of the
section of Bypass closest to the Reservoir shows an even lower incremental risk to that porfion of the Reservoir
deemed most vulnerable to a spill from the Bypass.

. Although some individuals have suggested that no incremental increase in risk because of the Blpass is
acceptable, FHWA and VDOT do not agree that zero risk is an attainable goal. Society lives with, and deals with,
risk everyday and ever5nvhere. The fact is that the Reservoir already is at risk to various degrees for a variety of
problems fiom a variety of sources. The additional increment of risk posed by the Blpass, in the opinion of
FHWA and VDOI is not unacceptablyhigh.

r Limited access highwap, such as the proposed Bypass, generally are safer than nonlimited access highwaln, such
as existing Route 29. The former are designed to high standards to promote safety, have a limited number of
access points where vehicle conflicts could occur, have a high degree of control on traffic movements where
access points are provided, and operate with relatively consist€nt rates oftraffrc speed. In contrast, the latter have
a large number of access points and cross-street intersections where turning movements create many vehicle
conflicts, have a relatively low degree of control on traffic rnovements where access points are provided
(generally, traffrc sigrals at intersections), no consistency in rates of traffic speed (stopand-go at intersections,
acceleration and deceleration ofturning vehicles), and greater occurrence oflane changes. Speed differentials are
a leading cause of vehicle accidents. In addition, national accident statistics show that accident rates are four
times higher on nonlimited access highwap than on limited access highways.

. VDOT has incorporated into the project design a number of features to minimize the potential for haznrat spills
(e.g., installation of concrete Jersey barrier along fill sections ofroadway closest to the Reservoir) and to help
contain any spills should they occur (e.g., concrete curbing to direct roadway runoff into stormwater systent
stormwater management ponds).

. Even if hazmat carriers were forced to use existing Route 29, the risk ofhaznrat spills in populated areas, and
spills into waterwa)ns, would remain. For example, existing Route 29 crosses the South Fork Rivanna River and
passes through highly developed commercial and residential areas; the existing interchange ofRoute 29 and Route
250 Bypass has ramps with sharp curves that have required posting of cautionary signs to truckers about rollover
risk.

' In view of the relatively limited additional risk posed by the Blpass, imposing a ban on hazardous material
transport, and instead forcing haanat carriers to use existing Route 29, would constitute an unwarrant€d
impdance of commerce.

3. Stormwater RunoffContamination
3.1 Comment: Concemed that work done by University of Virginia professor Dr. Shaw Yu is being represented as

University work rather than Virginia Transportation Research Council work. Because Dr. Yu is on the state payroll,
the work he did is not independent study and the data may possibly be skewed to VDOT's favor.
Response: Dr. Shaw Yu is a professor at the University of Virginia with long experience and research expertise in the
areas of surface water hydrology, computer applications for water resources problems, stormwater managenrent, and
watershed modeling and management. Dr. Yu also works as a Faculty Research Engineer for the Virginia
Transportation Research Council. The Research Council is one ofthe nation's oldest state-sponsored centers for the
study and development of advanced fiansportation-related engineering technology and improved management and
operational practices. Since its inception in 1948, the Research Council has operated under the tcrms of a joint
agreement between the University and VDOT. This arrangement permits each organization to utilize the resources of
the other and has resulted in rnany mutually beneficial endeavors over the years. The Research Council acconrplishes
its mission by conducting a broad-based program of applied and basic research, providing technical consulting
supporting technology transfer activities, and sponsoring technical education and training prograrns. Dr. Yu's work on
the Blpass studies was initiated to help develop more effective stormwater management and pollution contot features
for the proposed project. The commenter's concerns and insinuations about Dr. Yu's objectivity are cornpletely
unfounded and without merit. Using the same reasoning, one could also argue that the consultants hird by the
project's opponents and their research and conclusion are also skewed in favor ofthose they have thcir contracts with.
Commenfi SEIS did not address or fully analpe "first flush" effects.
Response: Although this topic was presented in Section 4.4,2, we have decided to expand the discussion to present
rnore details about this phenomenon and its applicability to the project.
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Comment: SEIS did not address or frrlly analpe single storm events.
Response: Additional information has been added to Section 4.3.3 to discuss this issue with respect to roadway runoff.
Comment: Flow pattems of local streams will be changed.
Response: Flow patterns of local sffeanrs would be changed only to the extent that the stream channels would be
realigned at the roadway crossings where culverts would carry the strearns under the roadway.
Comrnent: Vehicular traffic will emit aerosols and particulates, such as polycyclic aromatic hydrocarbons, which are
toxic to human biology.
Response: Section 4.3.3 has been modified to add more information about polycyclic aromatic hydrocarbons.
Comment: Construction of Bypass would further eutrophication of the Reservoir
Response: Section 4.4.3 discusses potential effects on eutrophication.

4. Sedimentation During Construction
4.1 Comment: The SEIS did not nalyzn single storm events and the resulting impacts of erosion and sedimentation into

the reservoir, particularly during construction.
Response: Additional information has been added to Section 4.7.1 to discuss this issue with respect to erosion and
sedimentation during consFuction.
Comment: Blpass environmental impacts underestimated due to "decimation of underground springs and clearing old
ecosystems."
Response: There are no "old ecosystems" that would be cleared by the project. All of the land within the proposed
right of way is either disturbed now or was disturbed in the past for human use. Underground springs are dealt with
routinely on highway projects in accordance with VDOT's Road Desigrr Manual and Road and Bridge Specifications.
No springs would be "decimated" by ttre project.

5. Water Supply System (Reservoirs. Treatment Plant Intake" Distribution)
5.1 Comment: Disputes information in DSEIS that Reservoir represents 54% of public water supply (he thinks ifs more).

Response: According to the Rivanna Water and Sewer Authority (2001), the Reservoir accounts for 66.2Yo of the
water used in the urban area The smaller percentage came tom earlier documents and has been corected.

5.2 Comment: SEIS does not discuss future addition of four feet to the dam at the Reservoir for additional water capacity.
Response: Additional discussion has been added to Section 4.4 regarding the likely differences in consequences for
the higher Reservoir level that would rezult &om raising the dam crest 4 or 8 feet.

5.3 Comment: DSEIS does not consider decline in wafer level as a.rEsult of climate change.
Response: Climate changes, if they re occurring, cannot reasonably be attributed to the proposcd project In
addition, climate changes generally are long-telrn, gradual events, occurring in time-scales significantly longer than the
time frame considered for the environmental consequences ofthis project. Consequently, they are beyond the scope of
this document.

5.4 Comment: Study did not consider impacts to Reservoir under drought conditions.
Response: In drought conditions, there would be no rain, hence no runo$ and therefore no impac8 on the Reservoir
from the Bypass.

6. Groundwater Contaminatio4 and Contamination of Private \ilells
6.1 Comment: The SEIS stated that '50% of the proposed Blpass rigbt of way may potentially contain private wells."

However, the SEIS contained no analysis of possible groundwater contamination from a toxic spill and the resulting
impact on private wells. DSEIS does not describe remedy for well contamination.
Response: Section 4.3.6 has been expanded to discuss this issue in more detail.

6.2 Comment: Blpass will desnoy wato table.
Response: Additional information has been added to Seqtion 4.3.6.

6.3 Comment: Flow pattems of groundwater will be changed.
Response: Section 4.3.6 has been expanded to discuss this issue.

7. Watershed Ecosvstem. Wildlife. and Endangered Soecies
7.1 Comment: Blpass will decrease native biodiversity, change watershed biota, and increasc nuisance species.

Response: The proposed Bypass right of way constitutes a mere 0.l3Yo of the total watershed area. The Blpass,
therefore, could not reasonably be expected to have a meaningful effect on biodiversity or biota in the watershed. The
Blpass construction and maintenance will be fully in accord with Executive Order l3l12, Invasive Species,pertaining
to the introduction and control ofnuisance species.
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Comment: Wetland buffers will be removed.

Response: I-ocalized removal of wetlands will occur at locations where the proposed roadway would cross thern

8. Induced Development in Watershed
8.1

8.2

Comment: If interchanges are built at some future time at Banacks Road and at Earlpville Road, development
pressures in watershed would occur.
Response: There are no plans to build interchanges at these locations, either now or in the foreseeable future.

Comment: DSEIS does not address potential growth-inducing impacts ("Building the Bypass would spur additional
development at both termini and create tremendous pressure to build intermediate access points on it.")
Response: Potential growth-inducing impacts are discussed in Section 4.10.

9. Iw Creek Natural Area
Comment: Concerned about impacts to watelways (Martins Branch and Ivy Creek), wildlife, and tails of the Ivy
Creek Natural Area from sedimentation or pollution from runoffor spills.
Response: A new section, 4.3. I l, Ivy Creek Natural Are4 has been added to discuss these concerns. A new graphic,

Figure 4-5, also has been added to show the relationship between the Natural Area and the proposed Bypass.

10. ArchaeologicalResources
10.1 Comrnent: Excavation of archaeological resources will destroy than and their research value.

10.2

r0.3

Rcsponse: All important archaeological data contained in the sites will be recovercd, anallzrd, docurnented, and
conserved in accordance with the data recovery plan outlined in the SEIS. The recovery plan was approved by the
Virginia State Historic Preservation Ofticer. Ttte research value lies in the information gathered through datarecovery.
Comment: Removing archaeological sites will frrther rpduce Virginia's history.
Rcsponse: On the contrary, recovery of important data from the archaeological sites will add to our knowledge about
prehistoric residents ofthe area.

Comment: Educational value of archaeological reEouroes will be desroyed.
Response: Recovering the important archaeological information, documenting it, and disseminating it to both
professionals and the general public will increase the ducational value of the archaeological resources. Right now,
that value is nonexistent.
Comment: Potential tourist sites will be affected if archaeological resources are paved over.
Respoase: The archaeological sites will not be affected by road construction until all inportant scientific data has

been recovered. Furthermore, these sites are important for the information they contain and are not of a t)?e that could
become tourist sites.
Comment Thc archaeological sites should be presenrcd in place as a tourist site or park
Reponsc: The pursuit of knowledge about the past is in the public interest. Recovery of important archaeological
infornration through controlled excavation, not presen/ation in place, is an appropriate freafrent for these

archaeological siteg as concurred in by the SHPO.

Comment: The area of investigation should be enlarged to leam more about the context of the sites.

Response: The archaeological data recovery plans stipulate the areas to be investigated and are specificallydesiped
to answer important research questions.

Comment VDOT would break the law by paving over important archaeological sites.

Response Section 106 of the National Historic Preservation Act stipulates that effects on historic properties (such as

important archaeological sites) are to be considered by federal agencies prior to federal projects ad thatthe Advisory
Council on Historic Preservation be given an opportunity to connnent. VDOT and FHT0YA have cornpiled with the
lefter and intent of the law.
Comment: Historical evidence should be preserved for study.
Response: The data recovery plan provides for conservation of any artifacts recovered at the sites. They will be
permanently curated at the Virginia State Historic Preservation Office in Richmond, Virginia and will be available for
study.
Comment Archaeological sites are valuable, irreplaceable resources that must be protected.

Response: Recovery of artifacts and information from archaeological sites is by its nature des8uctive. Therefore
archaeological site excavations are conducted in a spirit of stewardship for future ganerations, with full recognition of
their non-renewable nature and their potential multiple uses and public values. Not all archaeological sites possess the
sarne valud or significance (i.e,, eligibility for the National Register). In this casg the value lies in the information
gainedrt&rough excavation.

10.7

10.8

10.9

L-l9



Route 29 Bypass
Final Supplemental Environmeitat Impact Sratemettt Appendb L

10.f 0 Comment: Archaeological resources have not yet been investigated, so effects cannot be determined at this time.

Response: Archaeological sites have been identified and the project effect established according to the Secretary of
Interior's standards, and appropriate treatments approved by the Virginia State Historic Preservation Officer (Virglnia

10.1 I
Deparfment of Historic Resources).

Comment: Ask Virginia Department of Historic Resources, not lay people, about effects on historic resources.
Response: VDHR has been consulted numerous times during project development. With respect to the archaeological
sites, VDHR has concurred in the eligibility and effects determinations (i.e., "no effect," provided the agreed-upon data
recovery plan is implemented).

10.12 Comment: Archaeological resources should be investigated further by an independent party, not VDOT.
Response: Professional archaeologists meeting the Secretary ofthe Interior's Standards have objectively investigated
the archaeological sites identified. The results of the investigations have been reviewed and concurred with by VDHR
and by Albemarle County's Historic Preservation Committee.

10.13 Comment: Future improvements in archaeological data recovery techniques will be unavailable for use if the daa
recovery excavations are done now.
Response: Postponing all action until some firture date when speculative and unforeseeable improvements in
technology might be available is not a viable option in this case. The cultural material recovered from these

archaeological sites will be permanently curated and available to firture researchers for study.

10.14 Comment: More studies should be done on archaeological sites.
Reponse: More studies will be done during the archaeological data recovery efforts.

f 0.15 Comment: Conclusion that archaeological sites do not warrant preservation in place is premature.

Response: These archaeological sites were determined to be of value chiefly for their irnportmt information about
prehistory, based on consultation with the SHPO. As such they have little or no value for preservation in place.

Therefore, it was entirely appropriate to prepare data recovery plans.
10.16 Comment: SEIS has simply accepted the Phase III data recovery proposal and secured VDHR's blessing without

knowing what features might be discovered.
Response: The archaeological sanpling work undertaken previously identified numerous feattnes within the sites. In
part, it is this information that has assisled in the conclusion that the sites are important only for the inforrnation that
can be gained from them and the design ofthe data recovery plans. This is the nature ofarchaeological research and

coordination.
10.17 Comment: An accurate assessment of archaeological sites has not been conducted; moving resources is not the sanp

as protecting thern
Response: A reasonable and good-faith effort to identify all National Register-eligible archaeological sites has been

completed using the Secretary ofthe Interior's standards. There are no plans any resources; rather, data

recovery at each site will appropriately recover all important information.
10.t8 Comment SEIS should not be finalized until archaeological site studies have been completed.

Response: The SEIS documents the commitments for data rccovery at sites 44A8428 and zl4AB430. As such, the
requirements of Section I 06 have been satisfied and the SEIS can be finalized accordingly. It is not required that such

conrrnitments be implemented prior to finalizing the SEIS just as, for example, the other cormrifie,nts zuch as

stormwater management haven't been implemented.
f0.19 Comment: It is disrespectful to assume that archaeological sites "can b€ sifted and lifted" without the ancestors'

approval.
Response: These archaeological sites are not likely to contain human remains, associated or unassociated fimcrary
objects, sacred objects, or items of cultural patrimony, as those terms are defined by the Native American Gmves
Protection and Repatriation Act Additionally, the archaeological sites do not have long-term preservation value, such

as traditional cultural and religious importance to an Indian tribe. Finally, the archaeological sites do not possess

special significance to another ethnic group or connnunity that historically ascribes cultural or syrnbolic value to the
sites and who would object to the excavation and rernoval ofthe contents ofthe sites.

10.20 Comment: The law disallows destruction of archaeological resources if options exist to protect them.
Response: Section 106 of the National Historic Preservation Act does not "disallof' destruction of archaeological
properties. Rather, it requires that the effects of federal undertakings be considered. Appropriate treatments for
affected archaeological sites may include preservation in place, recovery or partial recovery of archaeological data,
public interpretive display, or any combination of these and other nrcasures. The specific treatmeNrt deemed
appropriate is a decision made by the federal ag€Nrcy (FHWA) in consultation with the Virginia State Historic
Preservation Officer. In this particular case, the VA SHPO concurred that data recovery was an appropriate treahent
for sites 44 A8428 and 44AF430.

10.21 Comment: It would be difticult to do any serious archaeology once a road is built over a site.
Response: All archaeological data recovery work will be completed well in advance of any road construction.

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

L.20



It',s
the

I
I
I
I
I
I
a
a
I
t
a
I
I
a
t
I
I
I
I
I
I
I
I
I
I
I
t
I
Ir
I
I
t
a
I
I
I
I
I
a
a
t
t

Route 29 Bypess
Comments on the Drurt Sapplemeatal EIS and Pt blic Hearing Comments Final Sapplemental Environmeatut Impad Sarement

10.22 Comment: Project will pave over archaeologicat resources without first finding out what they are.

Response: Data recovery plans for archaeological sites 44A8428 and 44AB430 will be implemented well in advance
of any construction activities.

L.2.3 Nonsubstantive Public Comments

The following comments pertain to issues that are beyond the scope of this SEIS, which is
limited to water quality issues associated with the South Fork Rivanna River Reservoir and its
watershed and archaeological resources at the northern Blpass terminus.
. Though the Reservoir might be affected by a spill, so would people downstream be affected by spills on other altematives

that would drain into the Rivanna River and to the James River.
. Comnrents related to noise, schools, recreation areas, homes, etc.

. Maps do not reflect potential impact to recent residential development.

The following comments represent unsupported subjective statements received during the
comment period. They simply express al opinion, or they provide insufficient information upon
which to base a reasoned response.

. I oppose the Blpass.
r I support the Bypass.

. The project poses a sigrificant risk to the South Fork Rivanna River watershed and Reservoir, which is the primary sornce
of water for Charlottesville and Albemarle County, and that risk was not sufficiently addressed nor would it be adequately
mitigated bythe measures proposed in the Draft SEIS.

. The proposed bypass will pass through 3.4 miles of the reservoir's watershed where a toxic spill would jeopardize drinking
water for 80,000 people.

. The SEIS did not adequately address the issue ofalternatives to the proposed blpass.

. The Charlottesville U.S. 29 Bypass has been delayed long enough. It is time to build it after 25 years ofunnecessary
delays.

. The Blpass should be built as soon as possible, because it will eliminate through traffic fiom U.S. 29 and make shopprng
on U.S. 29 more convenient. It will also greatly improve access to the University of Virginia North Grounds, especially on
game weekends.

. I know the Blpass can be designed to be aesthetically very pleasant, just as the U.S. 250 Bypass is now. I also know that it
can be designed, built, and operated so as to have a minimal impact on the reservoir. It will be a great - and long overdue -
improvement for our communigr.

. Albemarle will be turned into a suburb of Washington D.C. and Richmond.

. Bypass would potentially devastate Reservoir if haanat spill occurs.

' An alternative water treatnent plant intake relocation upstream would reduce risk oftoxic spill to zero.
r Watershed would be affected by sprawling development.
. Bypass would disrupt entire watershed ecos]rst€Nn

. Concerned about impact to wildlife.

L.3 INTEREST GROUP COMMENTS
Several interest groups attended the public hearing and submitted comm€nts on the project and
on the DSEIS. These groups, like the public, submitted both substantive and nonsubstantive
comments as follows.

L.3.1 Charlottesville - Albemarle Transportation Coalition (CATCO)

CATCO is a local organization involved in local and regional transportation issues.
president, George Larie, lives in Colthurst one of the residential subdivisions within
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Reservoir watershed along the proposed Blpass alignment. He frequently attends MPO
meetings, VDOT public meetings, and other forums for transportation planning in the
Charlottesville region. CATCO, long a vocal opponent of the proposed Blpass, offered a

number of general and specific comments on ttre DSEIS.

General Comments

A 2-page section of CATCO's comments titled "Introduction" contains a number of subjective
and nonsubstantive statements that do not require responses. They include allegations of bias by
VDOT and FHWA in preparing the DSEIS, unsubstantiated assertions that the document is
inadequate or incomplete in various respects, mention of impacts that are not germane to the
issues covered in the SEIS, and unsupported claims that the document does not fulfill the
requirements of the court order. This is followed by a list of specific comments by DSEIS page
number and section number. They are repeated verbatim below, along with responses.

Specilic Comments

l. S-l (S.l) - Project is not located in the City of Charlottewille.
Response A short portion of the North Grounds Connector extends into the City limits.

2. S-l (S.2) - DSEIS states, "Pursuant to a court order by the U.S. District Court for the Westem Disbict of Virgini4 this
Supplemental Environmental Impact Statement (DSEIS) has been prepared to more fully consider the effects for the Selectd
Altemative on...the project's northem terminus on archaeological resources." This has not been done because the Phase III Data
Recovery Survey has not been performed. Therefore, this DSEIS should not be finalized until this Survey is completed.
Response: The data recoveries are to mitigate effects that already have been determined, not to further evaluate the potential
effects. As such, it is not required that they be implemented prior to finalizing the SEIS. FHWA and VDOT have committed in
the SEIS to implementing the data recoveries prior to construction in accordance with the plan that is summarized in the SEIS,
and that was approved by VDHR and Albemarle Counlr's Historic Preservation Connnittee.

3. S-2 (S.4.1) - DSEIS states that Alternative l0 (Alt l0) has 'fewer environmental impacts than other alternatives."
This conclusion is incorrect because VDOT has not updated traffc studies, i.e., origin-destination study, has not considered use
of 12.4 acres of Section 4(f) property, and has not considered the impacts on 6 schools and 6 establistred neighborhoods. VDOT
has not suffrciently studied impacts on SFRR and on groundwater. Contrary to what is stated in the FEIS, Alt. l0 has always
taken agricultural-forestal district land. Furthermore, Alt. 9 and the Base Case with grade-separated interchanges on Route 29
have no environmental consequences.
Response: Subjective and nonsubstantive cornnrents, no response needed.

4. S-2 (S.4. I ) - Alt. I 0 impacts the state and federally endangered species James spinymussel.
Response: The U.S. Fish and Wildlif€ Service issued a 'ho-jeopardy''Biological Opinion for the Selected Alternative and the
James spinymussel.

5. S-2 (S.4.2) - VDOT considered a modification to Alt. I I that would shift it to the west to avoid constructive use of
Section 4(f) property. However, Alt. l0 involves actual use of 12.4 acres of Section 4(f) property at the AHS-Jouett-Greer school
complq<'.

Response: Issue not gennan€ to the SEIS; no response needed.

6- S-2 (S.4.2) - VDOT avoided use of AIt. I I so as not to "destroy conrnunity cohesion in the Ivy Farm subdivision."
However, this was not a consideration for any of the neighborhoods impacted by Alt. 10.
Response: Issue not gennane to the SEIS; no response needed.

7. S-3 (S.4.2) - DSEIS states that an altemative to Alt. l0 would take 6.7 astes of Section 4(f) propertSa however, the
approved Alt. l0 takes 12.4 aeres ofSection 4(Q property.
Response: Issue not germane to *te SEIS; no response needed.

I
I
I
I
I
t
I
t
I
t
a
I
t
I
t
t
I
I
I
t
I
I
I
I
t
t
I
I
I
I
t
I
I
a
I
I
a
I
I
t
a
a
I

l-22t



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

Route 29 Byprss
Comments on the Draft Supplemental EIS tnd Public Hearlng Comments Final Supplemental Environmental Impact Sfitement

8. S-3 (S.4.2) - DSEIS inconectly states that 'tecreafional attributes of facilities on the School Complex can be recreated

elsewhere" without desigrrating any possible relocation site.
Response: Issue not gennane to the SEIS; no response needed.

g. 54 (S.4.3) - DSEIS fails to note that the Alt. 9 Expressway entails the shortest havel time of all of the alternatives, and

that travel time on the Alt. l0 blpass was only approximately one minute shorter than the Base Case with grade'separatd
interchanges alternative.
Response: Issue not germane to the SEIS; no response needed.

10. 54 (S.4.3) - DSEIS incorrectly states that level of service on Route 29 Expressway would be "the worst level of traffc
service ["C'] of all of the build alternatives." In fact, the level of service on Route 29, for all alternatives except Alt. 9 would
remain "F" with or without the proposed Route 29 Blpass.
Response: Issue not germane to the SEIS; no response needed.

I l. S-4 (S.4.3) - DSEIS incorrectly states the City of Charlottesville's opposition to the interchange at Hydraulic Road,
which refened primarily to the rnassive overdesign of the interchange and its resulting impact on businesses.

Response: Issue not germane to the SEIS; no response needed.

12. S-5 (S.4.3) - DSEIS states, "Although the interchanges would improve travel conditions on segments of existing Route
29, they would not do so to the extent that the Bypass would not be needed." There is no docunrent or data to zupport this
staternent. In fact, the CTB resolution of 1990 states that the Blpass would not be built "until such time as traffic conditions
become unacceptable and economic conditions permit."
Response: Issue not germane to the SEIS; no response nY"d.

13. S-5 (S.4.3) - DSEIS fails to note that construction of grade-separated interchanges on Route 29 would improve $e
level of service from'F" to "8".
Response: Issue not gemvme to the SEIS; no response needed.

14. S-5 (S.4.3) - DSEIS fails to note the role that Carter Myers, owner of Colonial Auto Centern Culpeper Disuict CTB
member, and a founder and former chairman of the North Charlottewille Business Council, played in the removal of the grade-

separated interchanges on Route 29. This rnatter was addressed by the Joint kgislative and Audit Review Committee (JLARC)
Report of 1998.

Response: Issue not gennane to the SEIS; no rcsponse needed.

15. 5-6 (S.5.1) - DSEIS does not contain an analysis of the effects of the Route 29 Bypass on groundwater quality and
qgantity. Potential problems are acknowledged, but no adequate solutions or .resolutions are offered. This is exfremely
slgnificant since private wells are used in 50% ;f the Blpass riglrt-oiway.
Response: The groundwater and well discussions have been expanded in Section 4.3.6.

16. S-7 (S.5.t) - DSEIS does not agree with opinion of certified ecotogist Phil Stevenson who concludd that the Alt l0
Bpass would "pose a sigrrificant threat of extinction to the James spinymussel." Stevenson's report is not included in the
DSEIS.
Response: The U.S. Fish and Wildlife Service issued a "no-jeopardy''Biological Opinion for the Selected Alt€rnative and the
James spinymussel after considering Mr. Stevenson's report as well as the report of malacologist Dr. Neves.

17. S-7 (S.5.1) - A VDOT consultant from the Parsons Group admitted at an Albemarle County Board of Supervison
meettng (216102) that a hazardous material spill wittr the potential to affect water quality in the wa:tershed area is possible. DSEIS
only states that the risk of such a spill is "extremely small."
Response: It is not clear what distinction the commenter is making; events with small risls are certainly possible.

18. S-8 (S.5.1) - DSEIS only addresses hazardous material spills containing chemicals that are used in the area The
DSEIS does not address hazardous nraterial spills containing exotic chemicals that would be fansported on the Blpass, such as

carbon tetrachloride.
Response: Section 4.3. 1 0 has been expanded to iriclude discussion on materials not generated locally.

t9. S-S (S.5.1) - DSEIS states, "An accident resulting in a spill release on the Blpass anywhere within fie Reservoir
watershed is projected to occur once every 65 y@rs." This ignores the indepe'ndent Black and Vdatch Study of April 2001 which
concludes that *re risk ofa,hazardous material spill release that would shut doum the SFRR water treatn€nt plant (WIP) is once
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€very 16 years with proposed VDOT mitigation controls for 24,000 vpd. For 36,000 vpd, Black and Veatch states the recurrenc€
interval with VDOTmitigation controls is once in every l0 years.

Response: The findings of the Black & Veatch study are included in the SEIS. The Black & Veatch scenario using a traffic
volume of 36,000 vpd was hpothetical. The report also did not account for all of the mitigation committed to by Ir'DOT, such as

thejersey barrier on the shoulder.

20. S-8 (S.5.2) - DSEIS gives the false impression that the University of Virginia (IJVA) formatly supports the
conclusions reached by some of their faculty researchers who were employed by VDOT as consultants.
Response: Subjective cornrnent, no response needed.

21. S-8 (S.5.2) - DSEIS states that *Even without any stormwater treatnent measures, the sediment load is expected to be
equivalent to the pre-construction level." This is questionable.
Response: Subjective cornment, no response needed.

22. S-S (S.5.2) - DSEIS underestimates potential traflic count of the Blpass, thereby underestimating impact on SFRR.
DSEIS does not include traffic that will travel on bypass (19,000 vpd) if Route 29 is converted to a limited access road.
Response: There are no plans to convert RouteZ9 to a limited access road.

23. S-8 (S.5.2) - DSEIS atternpts to compare existing 2 lane rural roads in the watershed to the proposed 4 lane interstate-
like Bypass. The existing roads and the proposed blpass would carry vastly different cargoes, and the blpass would have a nnrch
greater vpd count, thereby greatly increasing the risk to the SFRR
Response: Discussion on this topic has been expanded in Sections 4.3 and4.4.

24. S-8 - S-9 (S-5.2) - DSEIS states that "although $e proposed bypass may pose a certain incremental additional risk for
contarnination of the reservoir, this risk represents only a small part of the total risk of contamination." The Black and Veatch
Study stated that this risk would be almost 3 times greater than the existing risk. Any additional risk to the cornrnunity's fragile
primary drinking water supply is unacceptable.
Response: Subjective cornrnent, no response needed.

25. S-9 (S.5.2) - DSEIS ignores fact that nifrogen is also a major contributor to eutrophication in the SFRR
Response: The discussions on eutrophication in Sections 3.3.3 (34.3 in the DSEIS) and 4.4.3 have been expanded to include
more information on the relationship between nirogen levels and eutophication. However, as has been noted recently by the
Watershed Manager, phosphorus almost always is the more important nutrient, which is why the County's Water Protection
Ordinance targets reductions in phosphorus inputs in the watershed.

26. S-9 (S.5.2) - DSEIS does not address who pays for clean-up activities in case of hazardous materials spills.
Response: Section 4.4.4 has been expanded to include infornration on spill response and cleanup issues.

27. S-9 - S-10 (S.5.3) - DSEIS incorrectly states that the RWSA would be able to supply approximately 3 days of water
from its storage. This is incorrect because, with a storage capacity of approximately 12 million gallons per day in the distribution
systenL this could fumish approxirnately one day's water supply. The combined production capacity fiom the other feafinent
plants (Observatory and North Rivanna) cannot satisS the average demand. Normally, these plans serve different pressure
zones, and use of water may be limited in some areas, due to pumping capacities and pressure reducing valves. DSEIS does not
address what the community will do if a hazardous mat€rid spill cannot be removed or mitigated before the reserve water supply
is depleted.
Response: During preparation of the Draft SEIS, a meeting was held between VDOT's consultants and RWSA staff. At that
timg RWSA staffindicated that three days was the maxirrnrm that demand could be nret if the South Fork Water Treafirrent Plant
had to shut down. If a plant-closing event were to occur as a resutt of a spill on the Blpass, and cleanup or pass-by could not be
attained within the three days, then, presumably, RWSA would do the same things they would do in a similar event in the
absence of the Bypass. That is, it would implement conservation measures and water use restrictions, as it has done during the
recent drought, and tap altemative supplies to the extent possible. At the time of this document preparation, RWSA is working
on a so-called "Doomsday Water Supply Plan" to identi$ altemative courses of action to respond to firture water shortages.
Those same actions would be applicable in the event of a plant shutdown or nonnormal flow conditions rezulting fiom whatever
cause.

28. S-10 (S.5.3) - DSEIS presumes that two prehistoric archaeological "sites are important only for the information they
may contain"" without having conducted a Phase III data recovery survey. The Phase II Archaeological Investigation report of
these two sites states, "...activities appear to have included procuremeNrt of quarE for the production of chippd-stone
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tools...[the artifactsl suggest that the initial stages for tool production were emphasized at each site. The process would have

resulted in early- or middle-stage bifaces that could be taken to other locarions for further work as necessary...the sites exhibit
qualities [termed] 'guarries' and 'quarry reductions stations; where the newly obtained raw material was reduced to forms that
were convenient to transport elsewhere...activities appear to have been localized, and it is possible that differ€nt components
may be associated with individual activity areas.

"...few detailed analyses of these site types have been performed. Because so few of these bpes of sites have been excavatd,
they are not well understood in the context of their local environmental settings. Moreover, only limited data are available
regarding individual site tlpes...detailed analysis of this site tlpe can provide information on site function and settlernent
patterns...

"...useful for understanding the 'sociopolitical and economic organization' of hunter-gatherer populations within specific
regions...little research has been conducted on the spatial configurations ofsites represented by lithic scatters...information from
these sites may contribute significantly to a body ofdata n€cessary to comprehend the nature ofupland sites occupations in the

region."

Thus, in addition to the information from the recovered artifacts, it appears that a very broad spectrum ofinforrnation about the
activities and the inhabiants of these sites may be obtained from these sites. This is an opportunity to enhance greatly
knowledge of the early dwellers of the Mid-Atlantic regions. These sites may indicate the oldest activity yet discovered in the
atea.

Once the Northern Terminus of the Blpass has been built, further information fiom this site will be lost forever. The potentid
for this being a major archaeological discovery from the Mid-Archaic Period warrants a more debiled search with srnaller grids

to cover the entire area The taking ofthese sites appeam to be a direct constructive use. These sites need presenration in place.

Response: The determination that sites 4448428 and 44.AIr430 are important chiefly for the information they conhin was based

on the Phase II evaluation survey (Botwick, Bradford, 1994, Phase II Archaeological Investigations, .Sires 44A8428, 44A8429,
and 44A8430, Route 29, Albemarle County, Yirginia, prepared for the Virginia Deparfrnent of Transportation by Louis Berger
and Associates, Inc., Richmond, Virginia). VDHR concurred with the determination and approved the data recovery plan. Dab
recovery does not constitute further survey to identifr sites or evaluate effects on them; rather, data recovery airns to retrieve all
important data fiom a site prior to construction of the project. After completion of the data recovery efforts, there would be no
more data to be "lost forever." "Section a($ does not apply to archeological sites where the Administration, afrer consultation
with the SHPO and the ACIIP, determines that the archeological resource is important chiefly because of what can be learned by
data recovery and has minimal value for preservation in place." (23 CFR 771J35(GNZ). FHWA made such a determination in
consultation with the SHPO and the ACHP. Thus, there will be no direct or constnrctive use of the sites under the provisions of
the Section 4(fl.

29. S-10 (S.5.4) - DSEIS does not acknowledge that a future Board of Supervisors could request interchanges on the

Blpass at Hydraulic and Barracks Road. Such interchanges would drarnatically induce sprawl development and "contribute to
the cumulative effects of development in the Reservoir watershed."
Response: Such 'lvtrat-if' scenarios are highly speculative and unsupported by the long-range fansportation plan for the region
as well as VDOT's Six-Year Program. If it occurs, then additional NEPA documentation would have to be prepared to study its
consequences ifFederal-aid funds are used.

30. S-l I (S.5.4) - DSEIS ignores impacts of pollution generated by Blpass and potential hazardous materials spills on
downstream conrmunities-
Rcsponse: Cannot respond because cannot determine what "downstream cornmunities" are being referred to.

31. S-l I (S.5.4) - DSEIS cites roads, which currently cross the SFRR, but fails to note that they carry local traffc, not
north-south through interstate-t1pe high speed traftic, including hazardous materials carriers.
Response: Discussion on this topic has been expanded in Sections 4.3 and 4.4. These roads already carry tnrcks fansporting
hazardous materials, zuch as home heating oil, home pest controls, and lawn care fertilizers, herbicides, and pesticides.

32. S-l I (S.5.7) - The DSEIS editorializes and states, *Supporters of the project believe that the risks are acceptable,
particularly in view of the extensive protective measures and stormwater management facilities that will be incorporated into the
project." In fact, supporters have had no opportunity to comment on the DSEIS prior to its publication. For more than 15 years,

opponents have consistently voiced serious concems about SFRR protection.
Response: The DSEIS was not made available to anlaone for comment prior to its publication. Supporters have in fact expressed

their views that risks are acceptable, just as opponents have expressed their views that the risks are unacceptable.
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33. l-l (l.l) - DSEIS does not adequately address the events and process by which the grade-separated interchanges on
Route 29 were removed from the transportation plan. DSEIS fails to document the role of Carter Myen and the North
Charlottesville Business Council (NCBC) in influencing the CTB's decision to rescind the grade-separated interchanges without
notice to Albemarle County. Public conrnent on the initial desien ofthe grade-separated interchanges was given at a Public
Information Meeting, not a Public Hearing. VDOT accepted these comments and touted them to the CTB as a reasor to rernove
the grade-separated interchange project, because VDOT wanted to build the Blpass instead.
Response: Issue not genrume to the SEIS; no response needd.

34. l-l (l.l) - DSEIS states that "design work and right of way acquisition were ongoing for the Bypass at the tinre the
suit was filed," but fails to state that in 1996 the MPO had withheld federal construction funding unless and until VDOT
reinstated the sequencing agreement outlined in the 1990 and l99l CTB resolutions.
Response: Issue not germane to the SEIS; no response needed.

35. l -l (t. I ) - The eight counts that were denied by the Court are under appeal.
Response The United States Court of Appeals for the Fourth Circuit on February 7, 2003 affirmed the district court's grant of
summary judgment in favor of the defendants on Counts 1,3, 4, 6,7, 8, and 9 and remanded Count 5 to the district court with
instructions to dismiss it.

36. l-2 (l .l ) - FHWA concluded that it would aceept the draft DSEIS (ll2gt02) before the Public Hearing (3/14102) on it
occured.
Response: True. Federal regulations require that a sigaed draft EIS be available at a public hearing.

37 . I - l 2 ( I .3) - DSEIS incorrectly states the need for the proposed Blpass. The DSEIS states, "The need for the proposed
project is based on the inability of existing Route 29 to adequately accornmodate projected traffic volumes, particularly traffic
that is not generated by, or oriented to, the development along existing Route 29 [i.e., through traffic.]" However, the FEIS
stated that the primary purpose for the Route 29 Corridor Study was to identi$ a way to relieve traffic congestion on a 3-mile
section of route 29 between the US 250 Bypass and the South Fork Rivanna River. A secondary purpose was to accontrndate
through traffic. The Blpass does little to relieve traffic congestion on Route 29, which was the primary purpose of the route 29
Corridor Study. The DSEIS fails to note that constructing grade-separated interchanges on route 29 would raise the lwel of
service in that corridor from "F" to *B."

Response: Issue not gerrnane to the SEIS; no response needed.

38. l-13 (1.3) - DSEIS states, "Some of this raffic circulates within the corridor and some of it havels beyond the
immediate area." In fact,9V/o of the traffic in this corridor is local.
Response: Issue not gennane to the SEIS; no response needed. However, as this was a frequert cornm€nt from others, some
clarification is in order. "Local," as used in the traffic origin and destination studies and the modeling efforts conducted for the
Route 29 Coridor Study, was defined as the CATS study area and includes the City of Charlottesville and portions of Albernarle
County, not just the portion of the Route 29 corridor under study. '"Through" was defined as traffic passing entirely through the
CATS region. Thus, the commenter's statement that'9Dyo of the traffic in this corridor is tocal" refers to any traffic with sr
origin or destination or both within the greater Charlottesville metropolitan area

39. l-13 (1.3) - DSEIS states, *Route 29 also has long been identified as part of the State Arterial s)4stelr1 nrandated by the
Virginia General Assembly to provide multi-lane divided, high-speed highways serving major towns and cities in the state."
However, VDOT consultant Stuart Tyler stated to the Albemarle County Board of Supervisors on 216102 that Route 29 north of
Charlottesville to Wanenton would not become limited access.
Response: Issue not germane to the SEIS; no response needed. Howwer, it can be notd that multiJane divided high-spe€d
highwap on the State Arterial system are not necessarily limited-access highways.

40. I - 13 ( I .3) - DSEIS states, 'Year 2010 traffc estimates in the FEIS indicated diversions of approximately 160/o to 27o/o

of the traffic from existing Route 29." These fiallic diversion figures are incorrect because they were derived from studies ttrat
included two interchanges on the Blpass. VDOT has never corrected this error, despite requests from Albetnarle County and
numerous citizens.
Response: Issue not gentrane to the SEIS; no response needed. However, there was no eror, and VDOT has addressed this
issue directly with the County and George Larie, as documented in the project files.

41. l-16 (1.4.1) - DSEIS states that "extensive coordination was conducted with the public, local ofticials," etc. Howev€tr,
the figures for public comment taken at VDOT Public Hearings during the course of the study are not listed in the DSEIS. Those
figures show overwhelming opposition to the Bypass.

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

L-26



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

Route 29 Byprss
Comments on the Drafr Supplemenut EIS and Pubtic Hearing Comments Final Sapplemeltal Environmenul InPad Statcment

Response: Issue not germane to the SEIS; no response needed.

42. l-16 (1.4.1) - DSEIS omits criteria for CTB's 1990 and l99l selection of sequence of improvements, i.e. Alt. l0
Blpass to be built only'$hen traffic conditions become unacceptable and economic conditions permit."
Response: Issue not gennane to the SEIS; no response needed.

43. l-17 (1.4.3) - DSEIS omits Citizens'Design Advisory Committee's 10124196 resolution opposing construction of the
Blpass and its 2l2ll97 letter to VDOT reconfirming this resolution.
Response: Issue not germane to the SEIS; no response needed.

44. l-17 (1.4.3) - DSEIS does not correctly or completely address the events surrounding the changing of the Northern
Terminus from an at grade intersection with stoplight to a grade-separated interchange. The original corridor approved by the

CTB in 1990 incorporated grade-separated interchanges at both termini. However, VDOT's booklet prepared for the Febmary
13, 1995 Location Public Hearing on Revised Termini stated,'Tinally the corridor bridges the South Forft] of the Rivanna River
and ties into existing Route 29 with at at-grade intersection approximately 3,000 feet north of the river...[For the southern
terminus], [t]he through traffic on route 291250 would be free flow movement in the interchange design and the rnovements on
Alternative l0 and the North Grounds Connector would be controlled by sigrralization on the bridge sbucture." VDOT claimed
that these changes in termini reduced the cost of the Blpass by $32 million. This VDOT proposed design actually had a
stoplight for through traffic at both termini of Altemative 10. These stoplights would have created longer favel time, thereby
defeating VDOT's ntost important reason (expediting north-south through fiaffic for a bypass). Afrer approval of this new design
by the CTB on Mach 16, 1995, VDOT reinstated the grade-separated interchange at the Northem Terminus and designed a very
conplex threeJevel grade-separated interchange for the southern terminus. (It is int€resting to note that VDOT first deleted
grade-separated interchanges to reduce costs by $25 to $35 million for the Location Public Hearing and to gain CIB approval,
then reinstated them after CTB approval.) In fact, the revised termini cost in February 1997 was $52.2 million greater than the
estimate presented at the 1995 Location Public Hearing.
Response: Issue not gennane to the SEIS; no response needed.

45. l-17 (1.4.4) - DSEIS states 'hew information about trails on the [Albemarle County school cornplex] property and the
designation of the property by the County as a district park neccssitated preparation of a new Section 4(f) Evaluation." The fast
is that the information was not new, but was igrored by VDOT in its research. In July 1993,a VDOT Environmental Specialist
informed her VDOT supervisor that the school recreational areas required Section 4(f) coordination. The desigrration ofschool
recreation property by the County as district parks appears in many county documents, including the County's Comprehensive
Plan.
Response Issue not germane to the SEIS; no response ry"d"d.

46. 2-l (2. I ) - DSEIS in quoting the FEIS, states that Alt. l0 "urould provide the shortest and most direct route for througb
td[ic." This is inconect. A July 1990 VDOT document stated that Alt. 9 would provide t]re s]rorte$ and fastest route for
through traffic.
Reponse: Issue not germane to the SEIS; no response needed.

47. 2-l Q.l)- DSEIS states, "The adjustmant at the north end was made to reduce the number of business displacerrrnts
and to blpass additional commercial developments that had occurred within the corridor. An additional shift was rnade in the
vicinity of Woodburn road to avoid a cemetery and to avoid a new elementary school and associated playground areas that were
constructed in the path of the original selected Alternative l0 aligrment." Zoning of properties along Route 29 ud within the
corridor study area was in place in 1990 and was ignored by VDOT and the CTB in the selection of Alt. 10. Albemarle County
had no legal authority to prevent development in the corridor study area.

Response: Issue not gerrnane to fte SEIS; no response needed.

48. 2-l Q.D - Contrary to what is implied in the DSEIS, the Albemarle County School Board contacted to purchase the
Agnor-Hurt Elementary School property in July 1990 prior to the selection of Alt. l0 by the CTB on November 15, 1990.

Response: Issue not gemvme to the SEIS; no response needed.

49. 2-2 (2.1) * DSEIS states that in the worst-case scenario, pollutants from runoff are unlikely to measurably affect the
water quality of the SFRR. However, the Black and Veatch study indicates that constructing the Blpass increases the likelihood
of a serious event threatenlng the SFRR and shutting down the water treatnent plant from 45 years (without the Bypass) to 16

years (with the By,pass) with 24,000 vpd or l0 years with 36,000 vpd.
Response The referenced paragraph in the DSEIS uas discussion on roadway runoff whereas the events refered to from the
Black & Veatch study involve hazardous material spills. These are treated as two separate topics in both thc SEIS and the Black
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& Veatch study. The 36,000 vpd scenario referred to from the Black and Veatch study was purely hlpothetical and was not
based on any traftic studies.

50. 2-2 (2.1) - DSEIS states, "The risk of a hazardous material spill with the potential to affect water quality in the
watershed area is once within a 30-to-40 year interval. A hazardous material spill on the proposed Blpass within the Reservoir
watershed is predicted to occur every 45 to 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." This is inconsistent with DSEIS's figures on S-8. This is
another example of FHWA and VDOT using numbers which are supportive of building the Bypass when an independent study
by Black and Veatch clearly points out that the risk to the watershed in increased almost three times if the Blpass is built.
Response: Cannot determine what "figures on S-8" the commenter is referring to.

5 l. 2-9 (2.1) - DSEIS does not fully explain the anticipated habitat alteration, including that of the James spinymussel and
other aquatic life.
Response: Habitat impacts are discussed in Section 4.3.7; habitat impacts to the James spinymussel were also considered as part
of the biological assessment and Section 7 consultation with USFWS.

52. 2-g (2.1)- DSEIS assumes data recovery at archaeological sites will produce nothing sigrrificant despite the fact that
the Phase III Study has not been completed.
Response: The referenced paragraph makes no such assumption. Rather, it states that "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 Bpass construction."

53. 2-ll Q.3.1) - DSEIS again mistakenly assumes traffic diversion of 10,600 - 14,000 vpd from Route 29 to Bypass in
2010. These traffic figures incorrectly assume the construction of interchanges on the Bypass at Hydraulic and Barracks Roads.
Response: Issue not germane to the SEIS; no response needed.

54. 2-ll (2.3.1) - DSEIS includes negative impacts of Alt l1 and 12 that were not included in the FEIS; however, DSEIS
does not include those same negative impacts for Alt. 10. For example, the DSEIS omits that Alt. l0 takes over one acre of
agricultural-forestal land and 12.4 acres ofSection 4(f) school recreation propedy. Furthermore, it does not include Alt. l0's
negative impact on the state and federally endangered James spinymussel.
Response: Findings regarding the James spinymussel are included in Section 4.3.7. Other portions of the conrment are
nonsubstantive and do not require a response.

55. 2-13 (2.3.2)- DSEIS states that VDOT must compty with state law in the taking of agricultural-forestal distict hnd.
However, VDOT is not in compliance with this law since Alt. l0 takes more than one acre of agricultural-forestal district land.
This has never been acknowledged by VDOT.
Response: Issue not gennane to the SEIS; no response needed.

56. 2-13 (2.3.2) - DSEIS states, "Any alternative between existing Route 29 and the current design of the Selected
Alternative would pass through the most dansely developed part of Albemarle County, causing considerable connnrmity
disruption." This is exactly what Alt. l0 does.

Response: Issue not germane to the SEIS; no response needed.

57. 2-13 - 2-14 (2.3.2) - Alt. l0 poses an actual and a constructive use of 12.4 acres ofSection 4(f) property.
Response: Issue not gernane to the SEIS; no response needed.

58. 2-14 (2.3.2) - DSEIS states concem for downstream population of James spinymussel when the crossing of Tributary
K is within 500' of the confluence with Iry Creek. However, no such concem is stated when the selected Alt. l0 crossing of
Tributary K is within 1,fi)0' of the confluence.
Responie: The potential impacs on James spinymussel for the proposed alignment within 1,000 feet of Ivy Creek were fully
evaluated and discussed.

59. 2-14 (2.3.2)- DSEIS states that the impact to the historic Schlesinger Farm property't 1930', era barn is "considerex!
more severe than the impact on the School Complex by the Current Design because the historical significance of the site is
intrinsic to the properly and cannot be replicatcd elsewhere." This is, in effecg stating that abarn is rnore irryortant than a school
conrplex that houses several thousand studeils. Also, if the'historical sigrificance of the [barn's] site is intrinsic to the property
and cannot be replicated elsewhere," does this same standard not also apply to the mid-Archaic (6000-2000 B.C.) p€riod
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archaeological sites at the Northern Terminus? Furthermore, historical buildings all over the counfiy have beern carefully
disassembled and moved to more suitable sites.

Response: Archaeological resources differ from architectural resources in that the historic significance ofthe archaeological
sites rests in the data contained in ther4 and is not intrinsic to the property containing the sites when those sites are historically
important only for the information they contain. When architectural resources are relocated, they tpically are no longer
considered eligible for the National Register because their setting has been compromised. Although Orc 'tmportance" that one
attaches to a resource is subjective, the reality is that there are more laws that grant protection to historic resources than schools.

60. 2-15 (2.4.1) - AII traflic figures cited in relation to other alternatives are suspect because there have been no new taffic
studies (origin-destination) since those reported in the 1990 DEIS.
Response: Issue not germane to the SEIS; no response needed.

6l . 2-16 (2.4.1) - DSEIS states, "Construction of [Alt. 9 Expressway] alternative now would require complete dernolition
of the Base Case improvements that were completed recently at an estimated cost of $32 million." This is a disingenuous
statement becausg had Alt. 9 been constructed, the Base Case improvements would have been a part of that project with a total
cost of $16l million. This is much less than the projected cost of the improved Base Case plus the Blpass, which, at that time
was estimated to be $l 80.5 million. The Alt. 9 Expressway provided the quickest travel time of all of the altematives studied,
despite the fact that the DSEIS states that the speed would be slower and the level-of-service lower on the Expressway. The
distance of the Expressway alternative is l.l miles less than Alt. 10.

Response: Issue not gernane to the SEIS; no response needed.

62. 2-16 (2.4.1) - DSEIS erroneously states that the City of Charlottesville opposed the Expressway. The City has never
stated an official position on the Expressway.
Response: Issue not gennane to the SEIS; no response ne'edd.

63. 2-16 (2.4.1> - DSEIS does not acknowledge that Albemarle County requested VDOT to designate right-of-way for
grade-separated interchanges at time of consbuction of Base Case irnprovements. VDOT refused.
Response Issue not germane to the SEIS; no response needed.

64. 2-18 (2.4.1)- DSEIS acknowledges the benefits of constructing grade-separated interchanges on Route 29 in t€nns of
improvement to flow of through traffic and overall average fiavel speed in the Route 29 corridor, but does not explain the
political reasons that they were eliminated from the plan. (See comment on S-5.)
Response: Issue not gennane to the SEIS; no res?onse needed.

65. 2'18 (2.4.1) - DSEIS states, 'The Base Case with Grade-Separated Interchanges Alternative would have no Section
4(f) involvement and therefore represents a total Section 4(f) avoidance alternative as well as an avoidance alternative to the
involvement at the Albemarle County School Conplex. However, it is not a feasible and prudent avoidance alternative because
it would not satisf the identified transportation needs." The DSEIS does not acknowledge that the primary purpose suted in the
FEIS was to provide for transportation improvement on the 3-mile snetch of Route 29 North for local traffic needs and that the
secondary purpose was for through traffic improvement. The Base Case with Grade-Separated Interchange alternative has no
impact on the SFRR watershed, hotnes, schools, Section 4(0 properry, or agricultural-forestal dishict prop€rry. According to
VDOT's own studies, this improvement would raise the level of service on Route 29 from *F ' to "8", regardless of whether or
not the Blpass is built - thereby firlfilling the primary stated purpose of the FEIS. If the Blpass is built and the grade-separated

interchanges are not, the level of service on Route 29 would remain "F" according to VDOT's own studies. Concerning through
traffc travel time, a VDOT document of July 1990, obtained under the FOIA, indicates that approximately only I minute of
travel time is saved by Alt. l0 as compared to the improved Base Case with interchanges. VDOT has never releas€d this
information publicly. By all logical and practical standards, the improved Base Case with grade-separated interchanges is a
prudent and feasible alternative.
Response: Issue not germane to the SEIS; no response needed.

66. 2-18 (2.4.1)- DSEIS states that the Bypass alone would reduce average delay for vehicles remaining on Route 29 by
approximately 23o/o. This is an erroneous staternent because it assumes interchanges would be built on the Blpass at Hydraulic
and Barracks Roads.

Response: Issue not germane to the SEIS; no response needed.

67. 2-18 (2.4.1) -DSEIS figures for delay tinres on Route 29 North do not consider he l2lg4report of VDOT consultant
Tom Smith who concluded that a grade-separated interchange at Hydraulic Road would reduce delay time by 80% wittr or
without the Blpass. This report was obtained under the FOIA and has not been publicly released by VDOT. This 807o rcduction
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in delay times for 60,000-70,000 vpd saves considerably more time than the overall time saved by the Blpass traflic level of
24,000 vpd.
Response: Issue not germane to the SEIS; no response needed.

68. 2-18 Q.4.1)- Citizen comment is cited as a re:rson that the grade-separated interchanges were eliminated. However,

citizen comment is only cited when it agrees with the CTB and VDOT agendas. Overwhelming citizen opposition to the B)?ass
is never cited in the DSEIS (see previous cornment in paragraph 2 of the infroduction).
Response: Issue not gernane to the SEIS; no response needed.

69. 2-18 (2.4.1) - Cost is cited as a reason that the grade-separated interchanges were eliminated. The 1995 cost of $15

million per interchange, or $45 million for the entire grade-separated-interchange project, pales in comparison to the $200

million + cost of the Blpass.
Response: Issue not gennane to the SEIS; no response needed.

70. 2-18 (2.4.1)- The DSEIS cites the need to reconstruct more than 60% of the Base Case improvements as a reason to

eliminate the grade-separated interchanges. However, in 1993, the Albernarle County Board of Supervisors requested VDOT to
purchase right-of-way for the grade-separated interchanges at the same time that VDOT purchased right-of-way for the Base C,ase

widening project. The Board of Supervisors also requested that VDOT consider grade*eparated interchanges during the

widening project in order to minimize further construction impacs. VDOT rejected both of these requests.

Response: Issue not gemrane to the SEIS; no response needed.

71. 2-lg (2.4.1) - DSEIS states that the consftuction of grade-separated interchanges would result in a 'tninimal"
improvement in the ultimate level of service on Route 29. According to the FEIS that improvement would be from "F ' to 'T1,"

which is a considerable improvement.
Response: Issue not gennane to the SEIS; no response needed.

72. 2-19 Q.4.1) - DSEIS states that the construction of the grade-separated interchanges would leave 8 traffrc signals in
place, but fails to mention that the traffrc signals are coordinated to facilitate the free flowing movement of through traffc.
Response: Issue not germane to the SEIS; no response needed.

73. 2-lg (2.4.1)- DSEIS states, "Consfiuction of the interchanges will displace at least I I business and possibly as many

as23..." The Kulash interchange design disputes this fact since it takes no businesses at Hydraulic Road. Further, according to
VDOT interchange design consultant Tom Smittr, VDOT did not request a tight design of the interchanges. The interchanges

were overdesigned to facilitate their rejection
Response: Issue not gemume to the SEIS; no response necded.

74. 2-20 (2.6.1) - Since through traffic is so minimal Q,zM vfithrough north-south in 2010), by far the most cost

efficient and least environmentally damaging altemative is either the consfudion of the grade-separated interchanges on Route

29 or AIL 9.
Response: Issue not gemrane to the SEIS; no response needed. But see response to cornment #38 regarding definitions of
"local" and "through."

75. 2-2t (2.6.1) - New taffic analyses performed by VDOT consultant Parsons BrinckerhoffQuade & Douglas (PBQD) in
1997 did not include a new origin and destination study, therefore, their projections are suspect. They also did not perform a

new level of service analpis.
Response: Issue not gernune to the SEIS; no response needed.

76. 2-21 (2.6.1)-Chart has an eror in the last 2 items. Two different figures are given for the same section of Route 29.

Response: The chart has been corrected; the last line represents traffrc north of the northern terminus of the Blpass.

77 . 2-22 Q.6.1) -DSEIS makes assumption of truck percentages remainin g 6o/e8%owithout a study to support this.
Response: Issue not gemune to the SEIS; no response needed.

78. 2-24 (2.6.2) - DSEIS states that *lands farther to the west of the study area have major terrain limitations..."
Stillhouse Mountain presents a rnajor terrain limitation in the chosen route with a 1997 projected cost of approximately $28
million to traverse less than one mile.
Response: Issue not gernlane to the SEIS; no response neded.
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79. 2-24 (2-6.3) - As previously noted, the Albemarle County School Board confiacted to purchase the Agnor-Hurt
Elementary School properfy in July 1990, prior to the selection of Alt. l0 by the CTB on November 15, 1990. VDOT
recommended this alignment after the County selected and purchased this property for an elementary school site.
Response: Issue not genrune to the SEIS; no response needed.

80. 2-26 (2.6.3) - DSEIS draws a very premature conclusion about the mid-Archaic site at the Northern Terminus before it
has been assessed.

Response: See response to comment #28.

81. 3-3 (3.2.2) - Regarding the James spinymussel, see cornments on S-2 and S-7.
Responsc: See responses to cornrnents #4 and #l 6.

82. 3-3,34,3-7 (3.2.2,3.3.1) - Percentages of developed land in the watershed are listed inconsistently as 1.8%, 8/o,and
12 /zo/o.

Response: Land use data has been conected and reconciled based on information contained in the recent report prepared for the
Rivanna Water and Sewer Authority: South Fork Rivanna Reservoir Refleaing on 35 Years Anticipating 5A Years, 1116102

draft, by Stephen Bowler, Watershed Manager. See Section 3.2.1.

83. 3-7 (3.3.1) - DSEIS omits measures taken by Albemarle County from 1975-1995 to reduce adverse inrpacts on the
SFRR by controlling development in the watershed. This included downzoning ll3 of County land in 1981 in an effort to protect
all of the watersheds in the County, including that of the SFRR.
Response: The downzoning and other measures the County has undertaken to protect the watershed are included in Section
3.2.3 andC.7.

84. 3-7 (3.3.1)- DSEIS states that the "County has approved new residential subdivisions in the areas surrounding the
proposed project." In fact, several such subdivisions have been approved, and, in each case, the County had no legal authority to
reject them due to existing zoning. No construction has occurred.
Response: Despite the clarification, the statement remains true.

85. 3-9 (3.3.3) - See comment on 3-7 about DSEIS's omission of major downzoning of l/3 of Albemarle County for
protection of all of its watersheds.
Response: See response to comment #83.

86. 3-10 (3.3.3) - Text and Table 3-4 completely omit that Albemarle County downzoned l/3 of the wat€rshed in l98l to
control developrnent and its impacts on the watersheds and SFRR.
Response: Reference to the downzoning has been added.

87. 3-10 (3.3.4) - Table 3-5 [Table 3-3 in FSEIS] does not indicate the distance of road crossing of water bodies to t]re
SFRR intake, an important omission since irnpacts are highly related to this distance.
Response: A column has been added to the table.

88. 3-l I (3.4) - DSEIS states, "According to the RWSA, the Reservoir supplies approximately 54% of the current daily
water demand to the estimated 76,000 consumers of water zupplied by the RWSA in the City of Charlottesville and Albenarle
County..." In fact, this 54% figure is corect only when all reservoirs are full, but in drought conditions zuch as cunently exisg
the SFRR supplies 9U95% of this daily water dernand.
Response: The figures now in Section 3.3 of the FSEIS have been adjusted to those provided in a recent report by the
Watershed Manager.

89. 3-l I (3.4. I ) - DSEIS states, 'oThe University of Virginia (UVA) has undertaken more rec€nt water quality analysis,"
without citing date of such study (Table 3-6). This statenrnt implies that UVA has lent its support and prestige to such a study.
In fact, VDOT contracted with WA ernployees to consult on such a study. VDOT hired its own water consultant, Dr. Shaw Yu
of the UVA faculty, to work with the Blpass design consultant regarding reservoir and watershed issues. VDOT represents him
as an independent, unbiased consultant. This is misleading since Dr. Yu is under a contract with the Virginia Transportation
Research Council (VTRC), which provides 40% of his salary. The VTRC is an arm of VDOT, and VDOT uses his services on
this as well as several other projects. In late 1998, VDOT awarded him $21 1,498 for the project "Storrmvater Manageme,nt for
the Route 29 Bypass Project " Therefore, Dr. Yu is essentially an enployee of VDOT and can hardly be considered a
disinterested observer he portrays himselfas such. Unfortunately, in his role as consultant to this project, Dr. Yu rnade several
misstatements in a presentation to the CTB in April 1997. One included that the total B1ryass right-of-way in the watersh€d was
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102 acres (noted as 219 acres in the DSEIS) and that there are hundreds of homes on the shore of the reservoir. According to

David Hirschman, Albemarle County Resources Manager, there are only 33 homes within 300 feet of the reservoir.

Response: Clarification on Dr. Yu's alfiliation and other pertinent information iom his studies has been added. Dr. Shaw Yu is

a professor at the University of Virginia with long experience and research expertise in the areas of surface water hydrology,

computer applications for water resources problems, stormwater managernent, and watershed modeling and rnanagemenl Dr. Yu
also works as a Faculty Research Engineer for the Virginia Transportation Research Council. The Research Council is one of the

nation's oldest state-sponsored c€nters for the study and development of advanced transportation-related engineering technology

and improved management and operational practices. Since its inception in 1948, the Research Council has operated under the

terms of a joint agreement between the University and VDOT. This arrangement permits each organization to utilize the

resources of the other and has resulted in many mutually beneficial endeavors over the years. The Research Council

accomptishes its mission by conducting a broad-based program ofapplied and basic research, providing technical consulting,

supporting technology transfer activities, and sponsoring technical education and training programs. Dr. Yu's work on the

Bypass studies was initiated to help develop more effective stormwater management and pollution control features for the

proposed project. The commenter's concerns and insinuations about Dr. Yu's objectivity are completely unfounded and without
merit. Based on this commenter's reasoning, it could be infened that the objectivity of the consultants hird by project

opponents and the conclusions they reached, and indeed the conclusions of this cornrnenter himself, a vocal opponent of the

project, would be equallY susPect.

90. 3-12 (3.4.1) - DSEIS states that the SFRR is suffering fiom eutrophication. Therefore, all measures (including not

constructing fte Blpass) should be taken to protect the SFRR and rpduce its eutrophication
Response: Existing eutrophication is the result of existing activities in the watershed and will continue without the Blpass.
Failing to build the Bypass will not "reduce its eutrophication."

91. 3-12 (3.41) - DSEIS states, "Inflows for lr4y Creek also contribute to dilution of higher polluant loads in the uprper

reaches of the Reservoir." This is the greatest contibrrtor of pollutants to the Reservoir.
Response: The referenced statement has been deleted.

gZ. 3-12 (3.4.2) - DSEIS states, "Several bathymetric studies have shown loss of storage capacity in the Reseryoir."

Therefore, any additional loss ofstorage capacity due to the construction ofthe Blpass is unacceptable.

Response: Unsubstantiated conclusion; no response needd.

93. 3-14(3.4.3)- The information on this page underscores the fragility of the SFRR and the need to take all measur€s to
protect it and to minimize eutrophication and sedirnenation.
Response: Measures to protect the Reservoir and minimize impacts are documentd in Section 4.8 of the FSEIS.

94. 3-18 (3.5.2) - Table 3-9 omits exotic nuterials (zuch as carbon tetrachloride) that have the potential to shut down tbe

water treatment planl
Response: Carbon tetrachloride is encompassed in the syntbetic organics listing in the table. The table was intended to be

general and not an encyclopedic listing ofall exotic materials.

95. 3-18 (3.5.2) - The MPO hosted a public forum on Water Resource Protection and the Proposed Route 29 Blpass in

I 999. Panel member Dr. James Lamb, environrnental engineer, stated that the problem of toxic spills is conpoundd by the fact

that there are thousands ofchemicals being fansported, ofwhichjust a few pounds permeated into the wat€r systern could cause

a shutdown. A system would not be designed to stop these tlpes of chemicals because of the low risk of this happening. It is a

low risk, but it has happened elsewhere and could happen here.

Response: No human activity is without rislq and FI{WA and VDOT have aclnowledged that the Blpass could pose an

incremental risk of hazrnat spills. However, as noted by the commenter, it is a low rislg and FHWA and VDOT believe it to be

an acceptable risk in view ofthe precautions taken in designing the roadway.

96. 3-lS (3.5.2) - Table 3-9 underscores the difficulty of treating contaminants with existing processes at a water fieafinent
plant, once again arguing against the construction of this Blpass.
Response: Subjective comment, no resPonse neded.

g7 . 3-19 (3 .5.4) - DSEIS incorrectly states, *The Observatory WTP currently provides a safe yield of approximarcly 4.1 to
4.8 mgd.- However, this only occurs when the Sugar Hollow Reservoir is full. Cunently it is providing approximately 0.5 rgd.
DSEIS should provide the actual historic data for the water treaEnent plants' yields, including highs, lows, and annual avenges.

Response: fire safe yield figures are from RWSA documeirts. Providing detailed historic data for plant yields is beyond the

scope of these studies and would not be germane to the discussion of impacts of the Blpass.
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98. 3-19 (3.6) - DSEIS states that the average annual rainfall at Chadottesville is 45 inches; however, this amount has not
been achieved in the past several years.

Response: An average, by definition, represents a range ofhistorical values; deviations lower and higher than the average would
be expected over any given time period.

99. 3-21 (3.6) - DSEIS incorrectly states, "Albemarle County has exhibited no known groundwater pollution from waste
disposal sites." (the lvy Landfill) is currently being monitored in Albemarle County.
Response: Section 3.6 of the DSEIS is now Section 3.5 of the FSEIS. A statement referring to the Ivy landfill situation has
been added.

100. 3-21 (3.6\ - DSEIS discusses the importance of groundwater protection in Albernarle County since almost one-half of
the County's residents rely on wells. This again argues against the construction of the Blpass since 50% of the right-of-way of
the Bypass traverses areas where residents depend on private wells.
Response: Subjective comment, no response needed.

l0l. 3-22-3-23 Q.7.1 - 3.7.3.) - See comment on 3-14 conceming fragility of water supply at SFRR and need to ake all
measures possible to protect it.
Response: See response to comment #93.

102. 3-24-Q.7.3.)(table 3-12) DSEIS does not anzlyzethe effects of fow-foot crest controls that are planned within the next
5 years.

Response: The effects ofthe planned higher crest controls are discussed in Section 4.4.

103. 3-26 (3.8) - DSEIS does not include comments'and recornrnendations from the Phase II Archaeotogical Investigations
* Sites 44.A"B428,44A8429, and 44AB430 - Route 29, dated September 1994. See comrnent on S-10.
Response: The DSEIS included sufficient descriptions of the sites and a detailed data recovery plan that specifies in detail the
research questions to be answered about Sites MAB428 and 44A8430. Site 44A8429 was determined not eligible for the
National Register and no firrther work is required for it. The detailed report on the sites is incorporatd by reference because it
was completed 8 years ago in conjunction with the Environmental Assessment that was prepared for the revisions to th€ ternrini
at either end ofthe proj€ct that were requested by the city and County. It was available for review at the public hearing along
with the EA and copies were provided to interested individuals and to City and County officials at that time.

lO4. 3-26 (3.8) - Information is not mentioned conceming a thorough description of the archaeological sites and possible
activities at the sites (e.g., manufacturing).
Response: See response to cornrnent #103.

105. 3-26 (3.8) DSEIS states, *The modification from an at-gade intersection to a larger grade-separated interchange has
pronpted additional field survey work to cov€r the expanded fooprint of the interchange." This is not rue. The additional field
survey work was ordered by the U.S. District Court in 2001.
Response: The referenced statement remains true.

I 06. 3-26 (3.S) - See commen t on 2-26 concerning archaeological sites.
Response: See response to comment #28.

lO7. 4-2 (4.1) - Table 4-l states, *Elapsed time from occurence to response can be a factor in the effoctiveness of
containnrent and cleanup efforts, as well as the potential need for featrnent plant shutdown or implernentation of special
treatrnent procedures." However, Table 4-l omits the fact that the nearest hazardous materials response tsarns are located in
Harrisonburg, Fredericksburg and Henrico County, each of which are a minimum of an hour away fiom the SFRR
Response: The nearest hazardous rnaterial incident responders are actually located in Charlottesville and Albenurle Cormfy (i.e.,
local fire and rescue emergency services). Information about response times has been added to Section 4.3.10.

108. 4-2 (4.1) - Table 4-l states, "...intermption of Reservoir water supplies for more than several days is unacceptable to
the community." In fa€t, intem.rption of Reservoir water supply to the conunrunity for any length of time is unacceptable due to an
insufticient storage capacity.
Response Subjective cornment, no response needed.

109. 4-2 (4.1) - Table 4-1 states, "Local and regional officials see full public disclosure and participation as v€ry
important." This document does not fulfill the required full public disclosure
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Response: Subjective comment, no response needed.

I10. 44 (4.2.1) - DSEIS states, 'oThe technical approach for assessing the potential water quality impacts for the Route 29
Bypass included. . . Assess[ing] the potential for inrpacts using assumptions that would result in the most conservative rezults..."
The DSEIS absolutely fails to do this, particularly since the Black and Veatch Study used a much more thorough and

conservative model than that employed in the DSEIS.
Response: Subjective cornment, no response needed.

I I I . 4-5 (4.2.1) - DSEIS states, ". .. the stormwater management measures proposed for this project are comparable to, or
better than, those required for New York projects," but provides no data to support this.
Response: Subjective cornrnent, no response needed.

ll2. 4-10 (4.3.3) -Table 4-7 *Oiland Grease'; not referenced by FIIWA as a constituent loading. See conment 4-4; FHWA
should have used the most conservative figures supplied by Black and Veatch for this category.
Response: The figures in the "FHWA" column are from the 1990 Aquatie Resources and Water Qual@ Technical
Memorandum prepared for the Route 29 Corridor Study. The Black & Veatch numbers are reported in a separate column. This
table has been modified, and is now Table 4-8 in the FSEIS.

I13. 4-l I (4.3.3) - DSEIS states, 'MIBE is a greater threat to groundwater than to surface water..." A targe subdivision
(Key West) on private wells in Albemarle County recently experienced such MIBE contamination in its private well s)rst€m" As a
result, the system had to be closed and public water made available at great expense. The DSEIS does not address whether or not
VDOT would assume the expense of suppllng public water in the event of a similar contamination to groundwat€r caused by the
Bypass.

Response: VDOT would not assume the expense of supplying public water in the event of groundwat€r contamination; if
neoessary, those costs would be bome by the party directly responsible for the contamination.

ll4. 4-l I (4.3.3) - DSEIS states, "... potential threat of Reservoir contamination by MIBE is rernote." However, MIBE is
transported by tnrcks passing through this area and, therefore, posing a potential threat ofcontamination to the Reservoir
Response: Subjective conunent, no response needed.

I 15. 4-13 (4.3.6) - DSEIS does not give the source for groundwater rnaps.

Response: Maps and groundwater information in Albemarle County's Comprehensive Plan were consulted during preparation

of the Draft SEIS.

I 16. 4-13 (4.3.6) - DSEIS states that in certain areas, "...construction could alter Ole drainage patterns... but could interface
with groundwater flow and may decrease the amount of groundwater available to wells..." Impacts fiom the Bypass on the
groundwater could cause well to go dry. The DSEIS does not address whether or not VDOT would assunp the expense of
supplying public water in such an evert.
Response: Subjective corment, no response needed.

ll7. 4-13 (4.3.6)* DSEIS states, "... the impacts of the proposed Blpass on groundwater Cuality and quantity would be

minimal on a regional scale...50olo of the proposed Bypass right-of-way may potentially contain private wells..." See confirent
on 4-l I regarding the quality and cornrnent on 5-6 regarding the quality ofgroundwater.
Response: Subjective cornrnent, no response needed.

I18. 4-15 (4.3.7) - DSEIS states, "...the proposed Blpass was 'not likely to jeopardize the continued existence of the James

spinymussel and is not likely to destroy or adversely rnodiff its critical habitat...' There are documented occunenses of l1 other
populations of James spinymussel outside the Ily creek watershed." Certifi€d ecologist Phil Stevenson stated the Blpass iposes
a significant threat of extinction to the James spinyrnussel." Consequently, the DSEIS acknowldges that VDOT is willing to
destroy l0% ofthe habitats ofthis most highly rated category offederal and state endangered species.

Response: The DSEIS acknowledges no such thing. The DSEIS acknowledges that the U.S. Fish and Wildlife Service, the
agency with authority to make all determinations regarding endangered species, determined that the proposed Bpass is not likely
to jeopardize the continued existence of the James spinymussel and is not likely to destroy or adversely modi8, its critical habitat
beciuse no critical habitat exists for the species. To conclude that the small population ofthe mussel found in the Ivy Creek
watershed represents l0To of the species that still exists is gross exaggeration. As already documented by USFWS, the existing
population in the watershed is limited and has been stressed by livestock operations resulting in excess nutrie,nt runoq, waste

disposition directly into the streams, erosion of soils, and the phfisical disturbance and siltation of the stream bottom from
livestock wading in the streams. In light of this clearly visible evidence of the degraded envimnment in the area fiom
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sunounding development and a limited population, the objectivity of an individual paid by the project opponents who would
then conclude that the Bypass alone poses a significant threat ofextinction to the entire species is questionable at best.

I19. 4-17 (4.3.9)- DSEIS states, "VDOT uses herbicides and plant regulators to manag€ roadside vegetation. Use of these
chemicals generally is more cost-effective than mowing and other more labor intensive practices." This indicates that VDOT is
more concemed with saving money than protecting the SFRR.
Response: Subjective cornment, no response needed.

120. 4-17 (4.3.9) - DSEIS states, "...the high dilution factor precludes any impact to the watershed." This is an exanple of
VDOT's reliance on dilution instead of proper prevention confiols
Response: Subjective comment, no response needed.

l2l. 4-17 (4.3.g)- DSEIS incorrectly states that the impact from the use of sodium chloride to de-ice the Bypass would not
be "substantial." There is no quantitative analysis to support this statenrnt, especially since VDOT's anticipated annual use of
sodium chloride for de-icing is approximately 35,000 lbs. This is another example of VDOT's relyng on dilution to counter the
irnpacts of sodium chloride loading, and this is not an acceptable method of protecting the SFRR
Response: Subjective comment, no response needed.

122. 4-194-20 (4.3.10) - Table 4-10 includes only hazardous materials that are used in Albemarle County; it does not
consider any more exotic Class t hazardous materials, such as carbon tetrachloride, one gallon ofwhich could pollute the entire
SFRR, that may be transported through the area on the Blpass.
Response: Additional information has been added to Section 4.3.10 to discuss materials not generated locally.

123. 4-20 (4.3.10) - DSEIS's "Likelihood of a Spill Occurrence" does not address the fact that the risk of a hazardous
materials spill in the SFRR watershed is zero for Base Case with grade-separated interchanges, AIt. 9, and all eastern alternatives.
Response: This is not true. There will always be a risk from the existing transportation s)4sterh in the watershed fiom hazardous
materials such as home heating oil, home pest controls, and lawn care fertilizers, pesticides, and herbicides.

124. 4-21424 (4.3.10) - Figures 4 'lA 4-4D do not accwately depict the steep topography of the area.

Response The figures have been checked and are accurate.

125. 4-25 (4.3.10) - DSEIS states, "Sixty-{ive percent of all vehicle accidents in Virginia occur during clear weather. Truck
accidents are even more likely to occur in clear weather..." This ignores the ratio of accidents on wet days to accidents on clear
days. As an example, a national Highway Safety Administration Report (NTSB Number: HSS-80/I) states, "... forty percent of
accidents of the West Virginia interstate system occurred on wet pavement. The report estimated that the roads in West Virginia
were not wet more than 15 percent of the time." Thus,40% of the accidents occurred during 15% wet-road condition.
Response: This project is not part of the West Virginia interstate s)rstem.

126. 4-25 (4.3.10) - DSEIS states that there are other roads, which cross the SFRR. With the exception of 164, which is
more than 7 miles from the WTP intake, and Route 250 West, which is approximately 5 miles from the intake, all of the other
roads are secondary roads, which do not carry the healy through fiactor-trailer traffic anticipated for the Blpass.
Response Subjective comment, no response needed.

127. 4-26 (4.3.10)* The DSEIS uses unrealistic "Existing Roads- data in its risk anallNsis. For exanrple, this category in
Table 4-13 is comprised of four roads, fio of which, Barracks/Garth Road and Route 250 West are more than 3.5 and 5 miles
respectively from the WTP intake, thus allowing a very long spill transit time and time for mediation remedies to take place.
Black & Veatch considered five nearby roads and pertinent associated lengths, which could "...gen€rate or convey drainage that
may reach the WTP intake in 8 hours or less." The DSEIS also uses the same four roads for its "O0ler Roads" category in
conjunction with the By?ass. Two of these roads, Earlpville Road and Woodlands Road, show greatly reduced vpd traffic
counts, fiom 8,000 to 1,000 vpd and from 3,000 to 1,740 vpd, with no assurnption or explanation given. To illusrab the
inadequacies of the DSEIS model, the same tlpe calculations were performed for "Existing Roads" with the elimination of
Barracks/Garth Road and Route 250 West, which are both great€r than 3.5 miles fiom the intake. The4 instead of a retum
fiequency for a truck accident/release for hazardous materials in the watershed of39.3 years for the'Existing Roads', the retum
frequency would be t82 years.

Response: Subjective cornnrnt, no response needed.

128. 4-26 - 4-27 (4.3.10) - The DSEIS does not present any data or risk of the cornnrunity's main concem with a hazardous

materials spill - the probability of a shutdown of the WTP.
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Responsc: Additional information has been added to Section 4.5.3.

129. 4-26 (4.3.10) - Table 4-13 shows the estimated truck accident rateyrelease probabilities for hazardous materials in the
reservoir watershed, which uses the same data for all categories of roads. This appears to be incorrect and misleading.
Response: Subjective commentn no response needed.

130. 4-26 (4.3.10) - The DSEIS risk analysis omits statistical information about truck safety. According to the Virginia
State Police, Motor Safety Teams conducted 39,125 inspections in 1997 on heavy commercial vehicles. Twenty-one percent
were irnnediately removed from service for violations of safety regulations and fransportation of hazardous materials. Of the
total number of vehicles inspected, 59oZ were found to have equipment defects. There were 6l hazardous rnalerials spills or
incidents in Virginia in 1997. The Washington Posl reported in October 1998 that Virginia statistics are in line with national
figures, which show that 22yo of all trucks inspected by State Highway Police have defects so serious that they must be taken out
of service. In March 1987, the Insurance Institute for Highway Safety state that 30% of truck drivers showed evidence of drugs.
In April 1987, the Virginia Motor Carrier Safety Team reported that, in 1986, 43yo of the 3,600 trucks stoppd had severe
mechanical defects. In January 1988, the Virginia State Police records showed that 18% of tucls on Virginia roads miglrt be
carrying hazardous materials. The DSEIS risk analysis states only 8% of trucks on Virginia roads might be carrying hazardous
materials.
Response: Subjective cornmenq no response needed.

l3l. 4-2't (4.3.10) - DSEIS states, "An accident resulting in a spill release on the Blpass anywhere within the Resenroir
watershed is projected to occur once every 65 years. In contrast, under the no-build alternative, a haunat-releasing accident is
predicted to occur every 40 years on existing roads within the Reservoir watershed." (See comment on 4-26.) The Black and

Veatch Study indicated (in a more crucial scenario of a water treaunent plant shutdown) that these events occur wery 45 and 16
years, respectively, for an increased risk of 2.75. The DSEIS's increased risk of 1.6 obviously does not use the most cons€rvative

assumptions, which is required for a full analpis in predicting these risks. A more detailed analysis and comparison of the Black
and Veatch study with the DSEIS assumptions is necessary.

Response: Additional information from the Black & Veatch snrdy has been addd to Section 4.3. 10.

132. 4-27 (4.3.10) - The DSEIS risk analysis presents a very simplistic methodology using average traffic statistics, while
the Black and Veatch study appears to include much more comprehensive resqrch of risks. The DSEIS only addresses the

probability of a hazardous materials spill in the SFRR watershed; it does not address the probability of the shutdown of the W'I?
due to a hazardous rnaterials spill as presented by Black and Veatch.
Response: The conclusions of the Black & Veatch analysis were presented in the DSEIS along with the findings iom our
"simplistic mcthodology." Thus, both the general probability of haanat spills in the watershed and the more specific probability

of a spill ttrat might cause a water treatment plant shutdown have been presented.

133. 4-28 (4.3.10)-See comment on 4-2 concerning spill management.

Response: Additional information from the Black & Veatch study has been added to Section 4.3. 10.

134. 4-28 (4.3.10) - DSEIS does not state who enforces 'tonpliance with applicable permitting, erosion and sedinrent

control, and hazardous waste regulations by VDOT and the construction conmctoi [to] mininfze the potential for hazardous

materials to adversely impact water qualrty."
Response: VDOT construction inspectors would enforce compliance with applicable permitting erosion and sediment control,
and hazardous waste requirements.

135. 4-2g (4.3.10)- DSEIS does not indicate who would pay for enrcrg€ncy planning preparedness activities, tlre a*ual
man-hours involved in the clean-up of a spill, and the overall cost of a hazardous mat€rial spill cleanup in the SFRR.

Response: Localities, with assistance from the Virginia Departnent of Emergency Management (VDEM), are principally
responsible for emergency planning and preparedness activities. Several other state agencies, including VDOT, also perfomt

certain planning and preparedness activities, as outlinsd in VDEM's Energency Operations Plan, Volume 4, Oil and Huard,ous
Materials Emergenq Response. Man-hours and costs involved in cleaning up hazardous maf€rial spills can vary greatly,

depending on the nature of the incident and q/pe of material involved, so it is not possible to give an estimate here.

136. 4-30 (4.3.10) - See comment on 4-2 concerning response to spills.
Response Cannot determine what is being referred to here, therefore, no response is possible.

137. 4-30 (4.3.10) - DSEIS does not address the response time for the State On-Scene Coordinator.
Response: This information has been added to Section 4.3.10.
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138. 4-30(4.3.10)-DSElsacknowledgesthatthereare"noguidelinesregardingchemicaloroilspillsoverwater." Thisis
ofgreat concern since the Blpass has l5 crossings oftributaries to the SFRR in the watershed.
Rcsponse The referenced staternent is discussing the local Emergency Operations Plan.

139. 4-31 (4.3.10)-Seecomment for 4-27 concemingriskanalysis.
Response: Cannot determine what is being referring to here, therefore, no response is possible.

140. 4-31,4-34,4-37,4-39 (4.4.1) - DSEIS inconsistently states percentages of sediment load due to Blpass.
Response: Where there are differences in percentages, they are due to differences in predictive methodologies used by the
differ€nt researchers.

l4l. 4-32 -Table 4-15 (4.41) - Annual Accumulation loadings are based on 1982 figures, which are outdated. Since 1982,
Albemarle County has instituted many controls, which would make these annual loadings lower. The 1982 figures are based on
actual load measurements. The Black and Veatch and the UVA models obviously overestimate the annual subwatershed
sediment loadings, which would consequently increase the impact of the Bypass on the SFRR watershed.
Responsc: The county rnay have instituted controls, but the amount ofdevelopment has also increased.

142. 4-32, (4.4.2)- DSEIS Run-offContaminants analysis for effects of first-flush fails to account for the potential addition
of approximately 19,000 vpd if Route 29 is converted to limited nccess as the Corridor Study recornrnends.
Response: There is no corridor study recommending converting Route 29 to limited access. VDOT has no plans to pursue zuch
an upgrade,.and the MPO has not programmed any such upgrade in its long-range transportation plan.

143. +32 (4.4.3)- DSEIS does not address nitrogen as a major factor in eutrophication of SFRR
Response: See response to corrurent #25.

144. 4-33 (4.4.4) -See comment an 4-2gconceming who pa)rs for clean-up actidties.
Response: See response to comment #135.

145. +34 (4.5.3) - DSEIS misstates risk of hazardous material spill occuning on "Existing Roads" and on the Blpass. See

conrnents on 4-26,4-27, and 4-32. Black and Veatch states that the recurrence interval would drop to l0 years with a traffic
count of 36,000 vpd. The addition of 19,000 vpd if Route 29 became limited access would increase the total baffic count on the
Bypass to 43,0O0, further reducing the recurrence interval. Furthermore, VDOT is calculating risks by directly adding risk
factors, according to Black and Veatch, which is not correct methodology without establishing that the separate simulations are
independent variables.
Response: Black & Veatch's scenario using a traffic volurne of 36,000 vpd was purely hlpothctical. There are no plans or
studies to make Route 29 limited access.

146. 4-35 (4.5.3) - DSEIS states, "...RWSA has estimated that it could supply water to the Urban Service Area...for
approximately three days in the event that the South Fork Rivanna water treafinent plant intake had to be shut down." This is
incorrect because, with a storage capacity of approximately 12 million gallons per day in the distribution s)4sterq this would
furnish approximately one day's water supply. The combined production capacity from the other treaffnent plants (Obseruatory
and North Rivanna) cannot satisf the average daily demand. NormallS these plants serve different pressure zones, and use of
wat€r may be limited in some areas, due to pumping capacities and pressure reducing valves. DSEIS does not address what the
community will do if a hazardous material spill cannot be rernoved or mitigated before the reserve water supply is depleted.
Response: During preparation of the Draft SEIS, a meeting was held between VDOT's consultants and RWSA staff. At tlnt
time, RWSA staffindicated that three days was the maximum that dernand could be met if the South Fork Water Treafinent Plant
had to shut down. Ifa plant-closing event were to occur as a result ofa spill on the Blpass, and cleanup or pass-by could not be
attained within the three da1n, then, presumably, RWSA would do the same things they would do in a similar event in the
absence of the Blpass. That is, it would implement conservafion rneasures and water use restrictions, as it has done during the
recent drought, and tap altemative supplies to the extent possible. At the tirne of this document preparation, RWSA is working
on a so-called "Doomsday Water Supply Plan" to identi$ alternative courses of action to respond to future water shortages.
Those same actions would be applicable in the event of a plant shutdown resulting from whatever cause.

147. 4-35 (4.5.3) - DSEIS does not state who is financially responsible for implementation of continuous water qualrty
monitoring stations, which could provide advance warning of contaminants.
Response: VDOT has committed to monitoring water qualify in the Reservoir duriag construction and for a period after
construction. It has not at this time committed to installing'tontinuous" monitoring stations that would be capable ofproviding
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advance warning of trace contaminants. Because the Bypass would not be the sole potential source of contaminants of concern
within the watershed, VDOT does not perceive a basis for bearing sole responsibility for such monitoring stations.

148. 4-37 (4.7.1)- DSEIS states, 'More stringent drinking water regulations, coupled with an increase in turbidity, would,

necessitate a higher state of treatment preparedness at the water treatment plant during the construction period," but does not
indicate who would pay for this.
Response: The quoted statement was based on informafion in the Black & Veatch study indicating that water treatrnent plant
operators generally must be prepared during storm events to increase coagulant doses to deal with the higher levels ofturbidity
associated with storm events. It was not meant to imply that substantially greater levels of effort or cost would be required to
deal with sediment loads from the Blpass during construction. With the implementation of turbidity curtains in the Reservoir
and other erosion and sediment controls during construction, the increase in turbidity at the treafinent plant intake attributable to
the Blpass are not expected to be substantial.

149. 4-37 (4.7.1) -DSEIS does not contain explanation of or assumptions for AnnAGNPS pollutant model used by UVA.
Response A brief description was provided in Appendix E. Additional information has been added to Section 4.7.1 and the

description in Appendix E has been expanded.

150. 4-37 (4.7.1) - DSEIS states that the LJVA model (AnnAGNPS) predica a worst-case sedimentation load during
construction of 672,000 lbs. The Black and Veatch Study's RUSLE model predicts variable arnounts approximately 100 times
greater than the UVA model. Because of this, the sdimentation load predicted by the IIVA model appears to be understat€d

since the qpical proposed control nrcasures eliminate only 50 - 60% of predicted s.ediment load.
Response: Additional discussion has been added to Section 4.7.1 to explain the different methods used and the findings of the

two studies.

l5l. 4-37 (4.7.1)- DSEIS fails to show on Table 4-i7 that other alternatives to the Blpass have no sediment loading effect

on the SFRR. Comparisons with other alternatives should alwap be given.

Response: Nonsubstantive comrnent, no response needed.

152. 4-37 (4.7.1)- DSEIS uses average annual rainfalls instead ofactual rainfall events. See chart below ofrainfall history
sunnnarizcd from data from the Virginia State Climatolory Office.
Response: Because it is impossible to predict what level of storm event rnay coincide with the consbuction p€riod, it is rnore

useful and appropriate to base calculations on long-term averages. In addition, although single-storm events rmy causc rnore or
less soil loss at any given moment, tlre aggregate loss over a longer period, one year, allows one to bett€r consider the long-term
effects than would a wide range of results from a range of different storm sizes.

RAINFALL HISTORY OF MA"IOR STORMS.. ALBEMARLE COI.JNTY
t96r - 1997
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Free Union StormCategory

Year Month Day Event Rainfall Rainfall Rainfall 2-year l0-year 25-yar 100-
veef

(inches) (inches) (2" to 4'1 (>4 in.) (> 6 in.) (>7 in.) (> 9 in.)

I r96l 8 5 4.61 4 *

2 l96l l0 2l 6-U 4.7 rt

3 t964 7 t3 4.37 4.75 rt

4 1967 8 25 0.89 4.73 rl

) t969 8 20 Camille 4.68 3.75 * 27" Nel.
Co.

6 l97l 5 30 4.37 0.6 *

7 t972 6 22 Agnes 7.49 6.3 ri 14"
Bl.Rdg
Mt$.

8 r972 l0 6 4.86 6.0 *

9 1979 6 3 4.17 0.27 *

l0 1979 9 22 4.22 3.7 't
ll 1982 ) 28 4.75 2.54 *
t2 1987 9 8 Huso 9.2 2.39 *
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Source: Va State Climuology Office

153. 4-38 (4.7.1)- DSEIS does not analyzsworst-case scenario (1O0-year storm) during construction, in terrns of sediment
load into the SFRR.
Response: This comment contradicts the preceding one, for 100-year storms are not actual rainfall events, but are statistical
constructs used primarily in the National Flood Insurance Progranr" The term "100-year storm" is used to define a rainfall event
that stafistically has a l-percent chance ofoccurring in any given year, or, stated anoth€r way, it would be expected to occur once
every 100 years (hence, the 100-year sorm). The intent of the analpis is to consider the effects of the most fiequ€nt, most
regular, most likely events, not the most extreme events. Moreover, the l0Gyear storm would not necessarily be the worst-case

scenario. Why not a 500-year storm? A 1,000-year storm? A 1,000-year storm immediately after a forest fire that denudes the
entire watershed? And ad infnitum. This is why the C;ouncil on Environmental Quality (CEQ) eliminated consideration of
worst-case scenarios &om the NEPA regulations, because someone can always think of a slightly worae cas€ that was not
analY,zed.

154. 4-39 (4.8.1) - DSEIS states, "A full-time Erosion and Sediment Conrol Inspector certified by the Virginia Deparfinent
of Conservation and Recreation would be assigned to this project during construction." Paid by VDOI this Inspector's primary
concem must be protecting the SFRR and not promoting the Bypass project.
Response: Subjective comnent, no response needed.

155. 4-39 (4.8.1) - DSEIS states, "IJVA researchers applied a 50% sediment removal rate by proposed controls..." and

"...the anticipated performance of all controls applied at the site should, in aggregate, reduce sedirnent runoffby nrcre than 80%
from the uncontrolled state." These statem€nts are inconsistent.
Response: The 5V/o figure was for the stormwater ponds only. The 80% figure takes into account the multiplc other control
measures to be implemented during construction.

156. 4-39 (4.8.1) - DSEIS states that there is a t€ntporary sediment pond located south of Barracks Road at the foot of
Stillhouse Mountain, but does not clarifr where run-offfrom this area would be collected and controlled after conshuction.
Response: Cannot find the referenced stat€ment.

157. 43 (4.5.1)- DSEIS does not state how rnany inches of rainfall can be handled by the wet ponds, i.e., for 2, 5, 10, or
100 year storms.
Response Water surface elevations in the storrrnvater ponds have been calculated for the 2-year, I0-year, and l00-year stonns.

158. 444 (4.8.1)- DSEIS does not address nitogen as one of the two major causes for aitrophication of SFRR- FHWA
reports removal for Total Nitrogen as only 48%.
Response: See response to cornrnent #25.

159. 444 (4.8.1) - DSEIS states, *Ite drainage and stonnwater treafinent systern for the Blpass is designed to capture ard
treat 100% of the runoff originating from the road surface and right of way, as well as sorne off-site ruRoff" DSEIS does not
state the rainfall amount or storm event on which this statem€nt is predicated.
Response: Not gernrane, no rcsponse needed.

160. 444 - 447 (4.5.1 - 4.8.2) - DSEIS proposes additional potential mitigation measures for controlling run-oq
sedimentation, erosion,.and hazardous material spills. However, on page 447, DSEIS statbs, "A final decision on these
additional potential mitigation measures will b€ made following the public hearing and will be documented in the Final DSEIS."

J t987 9 9 Hugo 0.9 6.87 'ts

4 1989 6 1 4.22 2.64 *

5 t992 4 22 Missine 4.07 *

6 1993 ll 28 4.69 4.33 *

7 r994 1 28 5.02 2.09 *

8 1997 7 24 4.15 3.06 rt

36 Year Span: 196l - 1997 Total #
Events =

t2l l3 3 I

l0 Year Span: 1987 - 1997 Toal #
Events =

42 ) I 0 I

I-39



Route 29 Bypass
Final Supplcmental Environtrental Impad Stttcment Appendix L

The perception is that VDOT will determine what additional protection measures for the SFRR are to be installed, based on
public comrnent rather than on scientific fact and tlre necessity to preserve the public safety. The cost of additional mitigation
measures should be made available in the final DSEIS and added to the overall cost of the pro.iect.

Response: Comment noted.

l6l. 445 (4.8.l) - See comment on 4-2 concerning response time in case of hazardous materials spills.
Response: Response time information has been added to Section 4.8.1.

162. 447 (4.8.2) - DSEIS does not agree with the RWSA's opinion that VDOT should "firnd the consfiuction of a new
drinking water intake upstream of the area potentially impacted by the proposed B1pass." This was a key component in RWSA's
cornnents in 2000.
Response: No response needed.

163. 448(4.9.1)-DSElsdescripfionofarchaeologicalsites 44AB42Sand44AB430isextremelybriefandnon-specificas
to information contained in the Phase II Archaeological Study in 1994. See connnent on S.10.
Response: See response to comment #28.

164. 4-52(4.10.1)-DSElsstates,"...ahighwaymightimprovemobility,therebyreducingtravettime...- VDOThasnwer
published a comparison of travel times of all of the alternatives. However, a 7/90 VDOT docurnent obtained through FOIA
states that the Bypass (Alt. l0) saves only approximately I minute compard to the Base Case with grade*eparated interchanges
altemative. According to this same document, the Alt. 9 Expressway had the shortest travel time of all of the alternatives.
Therefore, it is disingenuous for the DSEIS to state a reduction in travel time for the Blpass as a criterion for its approval.
Respoase: The subject quote is taken out of conte:<t. Section 4. I 0. I makes no such statement regarding reduced travel time and
its use as a criterion in approving the bypass. Rather, the staternent was made in the general context of explaining the possible
relationstrip that exists between highways and indirect effects.

165. 4-53 (4. 10.3) - Albernarle Coungr has never adopted the Eastern Planning Initiative.
Responsc: Comment acknowledged.

166. 4-53 (4.10.3) - The DSEIS outlines Albemarle County's efforts to preserve, protect, and restist development in the
watershed. The irony is that these very efforts by the County to protect the watershed have provided a corridor that VDOT has
now chosen for the Bypass
Response: No response needed.

167- 4-54 (4.1A3)- DSEIS states, "Because th€re will be no interchanges at any other point along the Blpass, the projcct
will not induce development in the area of the Reservoir or its watershed..." This stat€rnent cannot be guaranteed, especially
given the fact that VDOT designed an interchange for Hydraulic Road in 1996 without Albemarle County's knowledge or
approval, that the current CTB representative from the Culpeper District strongly recornrnends it, and that a future Albemarle
County Board of Supervisors could vote to allow interchanges on the Blpass
Response: There are no plans for interchanges along the Bypass as part of this project in the MPO's long-range transporation
plan or VDOT's Six-Year Plan. Therefore, the scenario of interchanges is higbly speculative and cannot be considered
reasonably foreseeable. Accordingly, they and their associated inpact have not been considered in the SEIS.

168. 4-55 (4.10.3) - Albemarle County is required to note the possible construction of the Bypass in all of its official
planning documents, including the Comprehensive Plan. The inclusion of the Bypass in these plans does not indicate the
County's approval of the project. In fact, the County's passed a strong resolution against the Blpass in April 1997 and, in
February 2002, sent a letter to Govemor Wamer requesting that the Blpass be eliminated from the state's transportation plan
Rcsponse: No response needed.

169. zf-55 (4.10.3) - DSEIS statenrent that "...the Route 29 Bypass would help accornrnodate firture developrnent that the
County already is planning on, not induce unwanted construction" is an editorial conunent totally without factual basis.
Response: Subjective cornrnent, no response needed.

l7O. 4-57 (4.ll.l)-DSEIS's narrative on history of SFRR underscores the ned to protect it.
Response: Subjective confitent, no response needed.

l7l. 4-58(4.ll.l)-Seecommenton2-l concemingdateofpurchaseofAgnor-HurtElementarySchoolproperty;
Response: No response needed.
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172. 4-5g - 4-60 (4.1 l.l) - Table 4-18 and Table 4-19 are misleading because most ofthe transportation projects listed on

them are not in the watershed. Projects not in the watershed should be identified as such.

Response: The cumulative effects discussion pertains both to the watershed (watershed and Reservoir impacts) and to the area
surrounding the northem interchange of the Blpass (archaeological impacts at the northern interchange area). All of the
transportation projects listed in the referenced tables are either in the watershed or have potential to alfect activities in the
vicinity of the northem interchange of the Blpass.

173. +60 - 4-61 (4.ll.l) - Table 4-20 is very misleading since it fails to present adequate data to identifr the projects.
Several of these prqiects are not in the watershed, and many of those that are in the watershed are minor additions to existing
structures.
Response: Projects not in the watershed have been removed from the table.

174. 4-6t (4.11.1) - The Northside Library and Hollynead are not in the SFRR watershed.
Response: They are, however, in the vicinity of the northem interchange, which is why they were included.

175. 4-62 (4.ll.l) - Table 4-21 hw enors. Albemarle High School has been occupied since the early 1950's. Agnor-Hurt
Elementary School is not in the SFRR watershed.

Response: The occupancy date for Albemarle High School has been corrected. Agnor-Hurt Elementary School itself is not in
the watershed; however, its construction forced a shift of the Bypass alignment, which incrernentally increased its encroachment
into the watershed. Furthermore, the school has induced traffic on Woodbum Road, which borders the watershed.

176. 4-63 (4.11.2) - Table 4-23 is extremely misleading. Eight of the 12 water and sewer projects listed - Four Seasons,
Berkeley, Peyon Drive, Commonwealth Drive, Buckingham Circle, Hessian Hills, Greenbrier Drive Extended, Wymidge,
Ednam Forest Bellair, and Buckingham Circle - are not in the SFRR watershed as stated in the Table &23 title.
Response: The prqjects not in the watershed have been removed from the table.

177. 444 - 4-67 (4.11.2) - Table 4-24 shows "the cumulative effect of development activity on watershed resources." At
least 12 ofthe listed projects are not in the SFRR watershed. See cornrnents on 4-62 and 4-63.
Response: Those not in the watershed have been deleted.

178. 4-67 (4.11.2) - DSEIS states, *...waterfront development pressure is likely to continue..." This is an editorial
statem€n! unsubstantiated by fact.
Response Subjective cornrnent; no response needed.

179. +67 (4.11.2) - DSEIS states, "Recreational boating, rowing, and fishing on the Reservoir also are problernatic."
DSEIS fails to note that these activities are restricted.
Response: Section I l-304 of the Albernarle County Code prohibits use of intemal combustion engines, exc€pt by RWSA and
Virginia Departrnent of Game and Inland Fisheries for official purposes and as may be authorized by perrnit from RWSA.
Fishing conducted in compliance with applicable state statutes and regulations, canoeing, boating with boats not operated by
internal combustion engines, hiking, birdwatching, and picnicking are all authorized within the boundaries of the Reservoir.

180. 4-67 - 4-68 (4.11-2) - DSEIS states, " Assuming that development continud at this rate [40% fiom 1977 to 1979] for
the next 20 years, developed land in the watershed would have increased by 67% and watershed population by l0/J% by 1995."
This is an editorial cornrnent. Actual data should have been usd.
Response: This portion ofthe discussion has been revised.

I 8l . ,l-69 (4. l3) - DSEIS states that Blpass could be converted to another use if it becomes unnecessary without giving any
factual basis for such a statement or any examples of other roads for which this has occurred.
Response: The referenced staternent is simply acknowledging that the Bypass right of way gould be converted to other uses,

however, there is no rqxion to believe that it ever would.

182. 4-69 (4. 13) - See cornment on 4-52 conceming savings in time.
Response: See response to comment #164.

183. 7-l Q.2.1) - DSEIS does not list the Monacan Indian Nation as a consulting party as required by Section 106
regulations, 36 CFR Part 800.2(a)a and 36 CFR Part 800.2(c)2.
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Response: The Section 106 regulations do not require the Monacan Indian Nation to be a consulting party. The Monacan
Indian Nation is not a "tribe" for purposes of Section 106 because it is not a federally recognized tribe under the definition at 36
CFR 800.16(m).

184. 7-2 (7.2.1)'DSEIS fails to note the significance of periwinkle growing at one of the archaeological sites (44A8483)
within the right-of-way. Periwinkle found on 19s and early 20s century properry is usually an indication of the site of a
graveyard - not always recorded. Records should be searched and a ground radar scan performed to investigate the possibility of
grave sites.
Response: The presence of periwinkle was noted during the field archaeological work and was fully investigated. In Virgini4
periwinkle has been, and still is, commonly used in domestic landscaping as an omamental ground-cover (e.g., the State Capitol
in Richmond). Periwinkle's popularity in landscaping is due to its ivyJike growth pattem and the blanket of small, Iight blue
flowers that it produces in the spring. Because it is not indigenous to North America, the presence of periwinkle normally is
associated with historic occupations (i.e., post-1607). While periwinkle often is planted in cemeteries, none of the evidence
encountered during the identification survey (e.g., shovel test profiles, extant structures and features, ground relie{, etc.)
suggested the presence of a cemetery. Instead, all of the evidence suggested that the pnesence of periwinkle was due to its use as

an ornamental plant in domestic landscaping associated with either the early-twentieth ceirtury dwelling or the later cinderblock
sfructures at the site.

185. 7-5 (7.4) - DSEIS fails to note that the Design Advisory Connnittee passed a resolution opposing construction of the
Blpass.
Response: Issue not gernrane to the SEIS; no response needed.

L.3.2 Southern Environmental Law Center

The Southern Environmental Law Center (SELC), based in Charlottesville, is a non-profit
501(cX3) organization funded by ta:r-deductible contributions and grants. Througtr legal
challenges, publications, lobbying, and other activities, its stated goal is to promote broad-based
regional conseryation initiatives that strengthen environrn€ntal protection laws and policies,
primarily in the southeastern U.S. SELC filed the lawsuit on behalf of the Piedrnont
Environmental Council and the Sierra Club that led to the Court's ruling requiring this SEIS, and
has been activelypursuing various avenues of having the project canceled.

Southern Environmental Law Center (SELC) letter from Deborah M. Murray, Senior
Attorney, dated April 16, 2002, as amended by corrected pages submitted by letter dated
April 18r 2002, to Edward Sundra of FHWA (comments on behalf of SELC, Piedmont
Environmental Council, and Virginia Chapter of the Sierra CIub).

The first five pages of the letter contain unsupported subjective statements (e.g., "The draft SEIS
is wholly inadequate.') and assertions of unspecified faulty assumptions and ignored critical
factors, along with nonsubstantive discussions of altematives, NEPA regulations, traffic data,
and purpose and need. No responses are needed for these comments and legal opinions and
interpretations. The following substantive conrments are contained in the letter.

l. The Draft SEIS fails to consider the growth-inducing impacts of the Blpass. VDOT is on record as zupporting access
points at Hydraulic [Earlysville] and Barracks Roads, which would further open up the counflnide and watershed to sprawl
development. The reports of Ed Risse and Walter Kulash grve an indication of the growth-inducing pot€ntial of the proposd
bypass.
Ropoor", Clearly, the commenter has overlooked the nearly five pages of discussion in Sestion 4.10 on indirect inpacts of the
Bypass. VDOT's Comrnonwealth Transporation Board is on record as eliminating the mentioned interchanges when it
originally adopted the Selected Alternative. FIIWA too is on record in its Record of Decision as eliminating the mentioned
interchanges. The proposed Blpass design does not include interchanges at these locations, and there is no reason to believe it
ever will because the MPO has not included them in its long-range transportation plan. We have-reviewed the referenced reports
and found no substantiated data indicating the indirect impacts would be different from those described in the SEIS.

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

TA2

.)



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

Route 29 Bypass
Comments on the Drart Sapplemenul EIS and Pablic Hearing Comments Final Supplemental Environmental Impad Sbtement

2. Other significant impacts on the Reservoir are ignored or seriously understated. For example building the Blpass may
foreclose or undermine the option of raising the water elevation of the Reservoir by 4 or 8 feet. In addition, hazardous materials
not generated locally have not been taken into account.

Response: Discussion on the Reservoir height issue has been added to Section 4.4. Nonlocal hazardous material information
has been added to Section 4.3.10.

3. Polycyclic aromatic hydrocarbons have not been discussed.

Response: Additional information on this compound has been added to Section 4.3.3.

4. The assertion that the two archaeological sites are important only for the information they may contain is at odds with
the descriptions of the sites, which indicate that the sites may represent major archaeological discoveries. The Phase III data
recovery suryey must be undertaken, and the results presented to the public for comment, before the SEIS is frnaliz-ed,. Moreover,
the information gathered so far strongly indicates that the sites must be preserved in place.

Response: The descriptions ofthe sites do not indicate that they rnay represent major archaeological discoveries. As explained
in response to connnents frorn others, the data recoveries are to mitigate effects that already have been determined, not to further
evaluate the importance of the sites or potential effects on them. As such, it is not required that they be implemented prior to
finalizing the SEIS, just as other mitigative measures corrunitted to would not be implemented prior to completion of the SEIS.
FHWA and VDOT have connnitted in the SEIS to implementing the data recoveries prior to construction in accordance with the
plan that is summarizd in the SEIS, and that was approved by VDHR and supported by Albemarle Coungr's Historic
Preservation Committee. The determination that sites 44AB428 and 441R430 are important chiefly for the information they
contain was based on the Phase II evaluation survey @otrvick, Bradford, 1994, Phase II Arehaeological Investigations, Sites
44A8428, 44A8429, and 44A8430, Route 29, Albemarle County, Virginia, prepared for the Virginia Deparfiraent of
Transportation by Louis Berger and Associates, Inc., Richmond, Virginia), which met all applicable Secretary of the Interior's
standards. Based on the inforrnation gathered to date, VDHR concurred with the determination that the sites are inportant only
for the information they contain and are not worthy ofpreservation in place.

SELC hired Community & Environmental Defense Services to review the DSEIS. The resulting
report prepar€d by Richard D. Klein, entitled A Review of the Draft Supplemental Environmental
Impact Statement, U.S. Route 29 Bypass - City of Charlottesville & Albemarle Countlt, was
attached to SELC's letter, and also is reproduced in its entirety following SELC's letter at the end

of this appendix. After reviewing Mr. Klein's rq)ort, we have made revisions or expanded
discussions in some sections of the SEIS.

Oral comments from Bruce Appleyardn Transportation/Land Use Planner for SELC,
presented at the March 14,2002 public hearing.

Mr. Appleyard asserted that the DSEIS does not adequately discuss threats to drinking water for
80,000 people; does not adequately assess alternatives; and does not update traffic projections,
which is necessary to accurately portray risk of catastrophic spills, sedimentation, and erosion,
since these risks are directly correlated to the number of vehicles on the Blpass. He also stated

that consfiruction of overpasses on existing Route 29 would be a better alternative. These are all
subjective and nonsubstantive comments that do not require responses.

L.3.3 Piedmont Environmental Council (PEC)

The Piedmont Environrnental Council is a non-profit organizationwhose stated mission is to
promote and protect the Virginia Piedmont's rural economy, natural resources, history and

beauty. Headquanered in Warenton, Virgini4 PEC operates in Loudoun, Clarke, Fauquier,
Rappahannock, Culpeper, Madison, Orange, Greene, and Albemarle Counties. PEC op,poses the
Bypass and was one of the plaintiffs in the suit filed by SELC.

L43
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Oral comments from Cathy Link presented at the March 14r2002 public hearing.
l. The DSEIS does not account for risk to the watershed and Reservoir; does not sufficiently discuss spill mitigation
meariures; does not thoroughly examine potential for increased risk emanating from accidents in wet weather.
Response: These are all subjective cornrnents that do not require response.

2. DSEIS does not account for impacts to Resorvoir if the dam is raised to increase storage capacity.
Reponse: Discussion of this issue has been added to Sections 3.7,4.4, and 4.6.

3. DSEIS does not account for impacts to private wells or groundwater.
Response: Section 4.3.6 has been expanded to discuss these issues in greater detail.

4. DSEIS does not adequatelydiscuss first flush effects.
Response: Although this topic was presented in Section 4.4.2,we have decided to expand the discussion to present more dctails
about this phenomenon and its applicability to the project.

5. DSEIS does not adequately anallze erosion and sedimentation from sanrple storm events.

Response: It is not clear what the commenter means by *sample storm events," and therefore we cannot respond.

6. DSEIS does not fully evaluate potential impacts on the significant archaeological sites at the northern ternrinus because
Phase III data recovery has not been undertaken yet, and thus the public has not had sufficient information to adequately
conrment.
Response: As explained previously, the data recoveries are to mitigate efects that already have'been determined, not to further
evaluate the importance of the sites or potential effects on thern As such, it is not required that they be implemented prior to
finalizing the SEIS, just like other mitigative measura. FHWA and VDOT have committed in the SEIS to implementing the data
recoveries prior to construction in accordance with the plan that is summarized in the SEIS, and that was approved by VDHR
and supported by Albemarle County's Historic Preservation Committee. All inforrnation developed on the sites was available for
review and cornrnent at the Public Hearing, as well as the Public Hearing held in 1994. The public has been provided with the
same information that was provided to VDHR and to Section 106 consulting pafiies. This information was consistent with the
Section 106 requiranents and sufficient for those who reviewed it to provide meaningfirl comm€nts and to concur with the data
recovery plans.

7. No additional archaeotogical investigation has been completed since the court's ruling.
Response: This is incorrect; additional archaeological investigations did take place in the footprint ofthe northem interchange
per the court's ruling. Copies of the report on these investigations were forwarded to VDHR and representatives of the City of
Charlottesville and Albemarle County. Copies also were available to the public for review at the Public Hearing. No additional
National Register-eligible archaeological sites were identified as a result of the supplemental survey.

8. The PEC is committed to opposition of the blpass and VDOT is reminded, if it chooses to move forward with it, that
there are still substantial issues that have not been addressed.
Response: Presumably, the comrnenter is referring to the foregoing issues that PEC believes have not been addressd to irc
satisfaction and not something PEC has yet to bring forth.

L.3.4 Sierra Club

The Sierra Club is an environmental advocacy goup supported by non-tan-deductible
contributions, gifts, dues, publication sales, and other business endeavors. Its stated mission is to
explore, enjoy, and protect the wild places of the earth. Its activities include publishing,
lobbying, and legal challenges. The Siema Club opposes the Blpass and was one of the plaintitrs
in the suit filed by SELC.

Oral comments from Audrey Dannenberg, Chairperson of Sierra Club's Piedmont Qroup,
presented at the March 1412002 public hearing.
l. DSEIS did not address effects of hazardous material spills during wet weattrer.
Response: See Section 4.3.10.
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2. DSEIS did not address ef,lects on private wells.
Response: See Section 4.3.6.

3. DSEIS did not address costs ofcleaning up spills.
Response: See Section 4.3.10.

4. DSEIS did not use updated traffic projections in judging the effect of the Bypass on the Reservoir.
Response: No response needed. The commenter has provided no basis as to why the traffic projections need to be updated.

5. DSEIS did not discuss impact of single storms on erosion and sedimentation into the Reservoir, prticularly during
construction.
Response: See Section 4.7.

6. Additional general comments regarding how project is unnecessary, wasteful, and destructive; cornments about
nonsubstantive issues (home displacements, noisg air pollution, schools).
Response: Subjective and nonsubstantive comments and conunents not germane to the SEIS; therefore, no response needed.

L.3.5 Citizens for Albemarle

Citizens for Albemarle is a local environmental advocacy goup dedicated to preserving the
unique character of Albemarle County and to representing citizen concems. The group has
consistently opposed a western blpass in Albemarle County.

Oral comments from DeForest Mellon, Vice Presiden! presented at the March 14r 2002
public hearing.

l. Bypass poses significant risk to the watershed; much of the roadway would be above steep slopes that drain into
Reservoir or its tributaries; toxic spill will occur at some point; sedimentation and pollution by contaminated runoff also will
occur; DSEIS does not adequately discuss continuing stream of pollutant wash-offfrom the Blpass.
Response: Subjective conrments lacking supporting inforrnation; no response needed.

2. Major chernical spill also could affect groundwater and private wells.
Response: Discussion on these issues has been expanded in Section 4.3.6.

3. Vehicular aaffic will emit aerosols and particulates, such as polycyclic aromatic hydrocarbons, which ae toxic to
human biology.
Response: Additional information about polycyclic aromatic hychocarbons has been included in Section 4.3.3.

L.3.5 North Charlottesville Business Council

The North Charlottesville Business Council, affiliated with the Charlottesville Regional Charnber
of Commerce, rqpresefits the interests of its member businesses in Albemarle County along
existing Route 29 north of Charlottesville. The Council seeks to maintain an active role in
determining the future of transportation, land use planning, zoning, and other issues it believes
critical to the corridor's future vitality. A key Council concern relates to the flow of traffic along
Route 29 and commercial and customer access throughout the corridor. The Council supports
the Blpass.
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INTRODUCTION
Community & Environmental Defense Senrices (CEDS) was reained bythe Piedmont Environmental

Council and the Southem Environmental l-aw Center (SEIC) to review the *Draft Supplemental

Environmental Impact Statement (SEIS), U.S. Route 29 Blpass - City of Charlottewille & Albemarle
Cormqr," GHWA-VA-EIS-90-02-DS). The Council and SELC asked CEDS to determine ifthe
SEIS firlly and accurately assessed all potential adverse aguatic rcsource impacts along with reasonable

altematives to mitigate negative effects.

Dr. Everefi C. Carterreviewed portions of the SEIS relevantto tlre probability of an accident involving
a tuck tmnsporting hazardous material within the South Fork Rivanna RiverResenroirwaterslred.

Dr. Roy R Gu, P.E., reviewed tefi from tlre SEIS relevantto how a spill ofhazardous materials would
alfect tre qualiry ofthe South Fo'rk Rivanna River Reseryoir.

Richard Klern, the president of CE DS, visited the proposed bpass right-of- way and the South Fork
Rivanna River Reservoir. He also spoke with various local, state and federal officials regarrding this
pCIject, and reviewed the entir,ay of the SEIS along with the following documenb plus the references

cited at the end of these comments:

Comments on the Prroposed Route 29 Blpass on South Fork Rivanna Watershed, dated November l,
2001, prreparcd by Mr. Thomas R. Schueler, of the Center for Watershed hotection (CIVP).

Analysis of Water auahty & Quantity Impacts of Proposed Route 29 Blpass, dated April200l,
prepard by Black and Veatch Corporation (BV).

Resumes for all tlrree reviewers appear in App€ndix A of these comments..

EROSION & SEDIMENT CONTROL
Consnrction activity strips protective vegetation away exposing soil to tlre erosive effects ofrainfall and

rwroff. Because soil is exposd to erosive forces for a longerperiod oftime, the rate of erosion on a
constuction site can be l0- to 2Gtimes great€r than on a cropfield and a hrurdred to a thousand times
that of forest lands @PA 1999). In SEIS Table 4-l blpass constuction phase impacts are described

as: "Increased tubidity could increasethe level of trreatnent e.ffort and cost Increased sedimer*

deposis would cause additional loss of Resenroir storage capacity." In addition to reservoir impacts,

bypass construction will release eroded soil - sediment polh*ion - into reservoir tibutaries, zuch as Ivy
Creek Steam dwelling organisilrs will suffer as well as downsteam propetqy owners.

Without effective contol" ttrc ercded soil released ftom a t5pical colsfiuction site, which is about 2G
acres in area, cdn damage three miles of walenvay below the site with recovery aking a decade to a
cenfirry (Fox 1975). The blpass would disffib 330 acres.
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Erosion and sedimeni control is the technology used to protect streams, reservoirs and other aquatic

resourcrs from the impact of conskuction plrase soil loss. The technology is most effective in
preventing aquatic rcsource damage when:

! the proposed consffuction site does not drain to highly sensitive aquatic rcsources and laclcs an

abundance of steep slopes orhighly-erodible soils;

! site development is scheduled so that soils are exposed to erosive forces for no more than one

or two weels prior to the use of erosion control measures such as shaw mulch and grass

seeding;

! sediment contnol measures are insalled along the downslope perimet€rbefore full site clearance

occurs; and

an inspection-enforcemsnt prcgram is inglace which has a pmven history of achieving a high

level compliance with erosion and sdiment oontrol requirements.

SEIS Section 4.7.1 presents the meannes which will be used to redrrce soil erosion and sediment

pollution on the bypss constnrctiCIl site. In this section it is stated that dtdng the conshrction phase,

soil.erosion rates would increase by l6G to 45Gfold compared to existing rates within the 33Gacre

area of disturbanoe. It is also stated in tlre SEIS that wittrout application of erosion and sediment

contnol measures tlrc quantity of sediment pollution released from bpass consffriction would reduoe

reservoir storage capacity by 10.5 million gallons. Also, sediment pollution would increase rreservoir

cloudiness (turbidity), which would interferc with water fieahn€nt processes.

In SEIS Table 417 resenroir sediment loads are conrpared using two models: the RUSLE model
presented in the Black & Veatch report and the AnnAGNPS model used in a poorly referenced

Univenity of Virginia shrdy. Resernoir sediment loads predicted by the two models ditrer by a fictor of
a hundred. Nofhing is provided in tlre SEIS to oplain ttris difference. At a minimurq a table strould

have been included in ttre SEIS showing the inputvariables assumed in both models foreach cell, each

subwatenhe{ each reac[ etc. Without this information it is impossible to determine which model
morc accurately estimates reservoir sediment inputs.

In.1998, ttre U.S. Fish & Wildlife Service (USFWS) issued a'tsiological Opinion" on the potential

effect of the proposed bypass on the James spinymussel, which is on the federal endangered species

list In the opinion USFWS deterrnined that the siltation (sediment polhttion) released fiom the

proposed bpass would adversely affect James spinymussel populations located in Ivy Creek

downsfieam of the project site.

IIIGITWAY RIJNOFF
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In the context ofthe proposed Route 29 bypass, highway nrnoffis of concem due to the pollutane

washed by stormwater ftom roadways and other impervious surfaces. Runoffpollr*ion is also
generated on the pervious sr.ufaces along a highway, especially grass areas managed wittr fertilizers and

herbicides. Highway nnroffpollutants include obvious zubsarrces such as oil-grease and road salt along
with a ntrnber of metals which ate highly toxic to a4latic organisrns, nutrients, sedimerrt, pesticides, a

long list of volatile and semi-volatile organic compounds, and other contanrinants.

The potential impact of blpass runoffis analyzed in Section4 - Environmental Consequences, ofthe
SEIS. The analysis begins by preser*ing the following highway nnoffrelated issues in SEIS Table 4-l:

*Pollutant loads in highway runoff: PolluAnt inputs could affect qualrty of water in Reservoir,

with implications for levels of water beatnent effort and expense. Loss of Reseryoir sbrage
' capacity also could occur over time.

Length ofproject in waterslred: Greater encroachment into waterstred is pe,rceived as resulting
in greaterpotential for waterpolhrtion.fiom sdimentation and highway nnroff

' Proximity of projwt to Resenroir and water teatnent plant intake: Affecb poteirtial for
pollutants to reach intake before being dissipated. Atrects time available to identify and react to
llazlm tqpi[s.

Rrblic heafth: Potential for greater variety and quantity ofpollutants entering nam srpply
poses concems for greaterrisk oftoxicity or other ill heafth effects for con$imers."

After presenting these four issues, SEIS Table 46 &en provides a partial listing of the poltutants likely
to be present in highway runoff For most ofthe pollutans listed in the table, loading rateg in pouds
per acre per year, are provided for I I land use t1pes. This table shows that highways genemate the

greatest s-tormwater loads forttuee of ten rwroffpollutarts. Consfructiorl which would irrlude highoray

cons0uctio& g€nerates the highest load for a for.nth polluant - sediment Highwap are'listed in Table

44 as generating the second highest ofammonia arfrzirw, and the fhird highest cafrniurn load.

SEIS Table 4-7 presents an estimate of loadings from the bypass for l8 pollutants using thr€ different
references as the basis for the estimates. Subseqrently in the SEIS highway loads are compared with
existing loads forjwt one of,these 18 pollutants . This is a serious sborrcoming which
prevents the reader from assessing how the bpass will change loads for the otlrer 17 polfutants. The

absene of a tlrorough load analysis hampen an asses$nent of full project inpacts to the resqrvoir and

tribuury sfreams.

In their cornments on the Black & Veatch repo4 the Center for Watershed hotection cited this same

shorrcomingby *ating:
I
I
t
a
I
t
I
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"The load anilysis is exfiemely limited with respt to the highway pollutants of greatest

concem to the &iriking waterutility. These polluants include soluble metals (Cu" Pb, Zn) the

family of PAFIs conrpormds, MTBE; clrloride, tuftidity, pesticides, and total organic carbon

According to researclr, each of trese pollutanb is typically produced at higher levels in highuny
runoff(usually because of direct emissions from vehicles to the road srface). kr additio&

acceptable levels of these polluants in drinkfus water are very low, and will become even lower
in response to recent and futrre drinking water nrles iszued ruder the Safe Drinking Water Act
Thinl the current mix of watentred land use is not expected to produce significant loads of
these polh*anc, gven *reirhighway orign Iastly, nearty all ofthe pollutants in this list are

exnemely difficult to fieat with conventional stormriiaf€r tneatnent practices."

On SEIS page 4-ll, MTBE is dismissed as a concem based upon two unzup'ported assumptions: l)
the possibility that EPA will ban ttriq gasoline additive, and 2) that MTBE use is limited in the

Charlottesville area As of this date EPA has not banned MTBE and it is not clear when (i0 this will
happen. So the bpass could be built and in use while MTBE continues in use. According to the most

recent analysis by EPA (1998), 10ff/o of the gasoline test€d in the Richmond area contained Ml3E,
Of the gasoline tested in the Washington, D.C. arcq 98o/o contained MTBE. Richmond is, of course,

just east of Charlottesrille on 164 and WashingSon, D.C. is to the north on Route 29. ltseems logcal
trat a substantial portion of the vehicles fiaveling to the Charlotrewille area are fiom Richmond and

Wastrington, D.C. and would contain gasoline wift MIBE. It.is also logical to assunre that gas stations

in the greater Richmond and Wastringtoq D.C. regions receive shipments of gasoline wifh MTBE
Hence anker-tnrcks delivering MTBE gasoline could pass ttrough the Charlotewille area, Neither

factor is mentioned in the SEIS. Therefore, the potential for lvtTBE reservoir contamination was

disnissed without adequate consideration

Cyanide, a deicing compound additive, is also addressed in tlre SEIS (lt. zf-l l). Like MTBE, ryanide
was disnissed as a significant concern- The reasons given in &e SEIS for disnissing cfnide wers it is
not persistent, does not bioaccumulate, and can be bnoken doum by microbes. The scientific literature

does not support the conclusion tfrat qanide derived from deicing compounds and srowmelt is barigrr.

Novotry et al. (1998) showed that the concentnation of ryanide in roadway snowmelt is sufficient to

harm water quality and aquatic life. Therefore, cyanide does persist long enough to pose a tlneat to

waerquality

In the last paragraph on page 4-l I it is asserted that lead poses the gr€atest threat to water quallty.

This assertion is based upon Table l-6, in the Black & Veatch r€porq which shows that of 14

pollutants listed in the table, the blpass causes lead loads to increase to the greatest degee. The SEIS

then goes on to impeach the Black & Vearch report wift the following assunrptions:

"With the exception of copper and zinc, less than I % of the total loads of all otherpollutants to
the Reservoir could be atfiibuted to op€ration of the Bypass. These predictions were based on
daa from the Nationwide Urban RunoffProgram (NIJRP) collected between 1978 and 1983,
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before the advent and widespread use ofunleaded gasoline in automobiles. Since ttrat time,
concentations of lead in uban and highway runoffhave decreased dramatically. Due to this

decrease, it is unlikely that the proposed Blpass would confribute more than l% of the total
lead load to the Reservoir."

There are several pnoblems with these assumptions.

l. The bypass may not be the only road added to the reservoir watershed. es explained in the SELC
overall cornments, new highways, zuch as the bypass, induce growttr to occur. Each new road

increases resenroir lead inputs. Ifthis same analytical approach were applied to all future waterstred

roads, then each would also seem insignificant hojectby "insigruficant''project lead loads to the

reservoir would increase until water quality standards are exceeded. It is for tlds reason that prudent

waterslred nunagement dictates setting resotn'ce based targets for lead loads, as well as all other
polluants, and examining a mnge of altenratives for meeting each target.

2- Ilre assunrptions igrrore the impact of lead to the organisrns inhabiting ttrc smearns which will reeive
blpassrunoff Theincreaseinleadloadstothesesreamswillbedramaticallyhigher*ranforthe
reservoirwatershed as a whole. .Lead is quite toxic and can cause severe damage to aquatic

commr.urities in the receiving inchrding ttre federally endangered James spinymussel.

3. After disrnissing lead, the SEIS faits to consider any other pollutant. Copper and zinc were

mentione4 but no analpis was povided. This is a serious flaw in the SEIS fm two r€asons. Firsq ttre

Nationwide Uftan RunoffPrrogram (NIJRP) cited in the SEIS found that no other nnroffpolluunt
exceeded water quality siteria more frequently than copper (EPA 1983). Secon4 as will be shown

lat€r in these commenb, copperis a v€ry serious tlneat to the James spinymussel asrd ottrcr organisrts
inhabiting ttre receiving waErs.

SECTTON 43.4 WATER QUALTTY IN TRTBUTARy STREAMS
This section provides very limited background data on waterguality conditions in several resenroir

tributaries. In this section it is also stated that nnroffcould impact Ivy Creelc, but this issue is not taken

any firrtlrer - no analysis is provided.

As stated above, copper and lead are two of many toxic pollutants entnained in highway nnoff. SEIS

Table 4-5 indicates thx the blpass will cross 24 sneams. A number ofthese are small, hadwater
sfieams in which bpass nrnoffvohnne will geatty excd steam volune. Thrs dihnion ryrll not be

zufficient to lowermeal concentrations to meet aquatic life protection criteria.

Aquatic life protection criteria for toxics, zuch as copper, lead and zinc, are based rryon ttre ma:rimrmr

concentration (EPA 1985). Specifically, EPA guidance establishs a madmum (acute) cqrceirtration
whichmustnotbeexceededmorefreqtrentlythanonceeverytlrreeyears. Forcopperthema:rimum
would be 18 micrograms per liter (1rgn) (EPA 1985 and 9 VAC 25-2@-1408).
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NURP data shows that ttre marimum three-year copper concentration in nrnof ftom impenrious

surfaces is 114 peil Cfabb 1.3 and Appendix A in Schueler l9S7). Yu and Langan (1999) reported a

maldmxn copper concenbation of 194 ltglllfr-ponds rcceiving runoffftom the Route 17 Bypass near

Warrentorq Virginia. This'tna:rimrnn" was based upon two measurements. Thus *re three-year

madmum would be higher. To firlly protect sensitive aquatic resources ftom toxic effecb, the copper

concenmtion in impervious surface runoffmust be rcduced from 194 ,tglta 18 pdl. ln other words,

measures must be in place to reduce the copperentrained inimpervious srnface runoffby a minimum of
9106.

Later in the SEIS, a number ofwet-retention pond control measures are proposed (Section 4.8.1 and

Appendix D). These mea$res will only reduce the copper concenfration by 57%(Winer 20S).
Thus runoffdischarged from the blpass, even after tneafinent, will contain copper at a concentration

injurious to the organisnrs inhabiting doumstream water:s. The SEIS did not analpe this issue nor

altematives for resolving this irnpact This is a v€ry serious flaw in the SEIS.

sEcTroN 43.6 GROTJT\DWATER QUALITY & RECHARGE
This sction focuses on the impct of the bpass on regional aguifer conditions and ignores tlre impact

to headwater sFeams and wetlands. The water entering the wetlands and carried by these sfreams

during &y-weather is composed of groundwater inflow. This inflowing water originates as precipiation

fa[ing upon the waters]red. Ttre precipitmion soaks into the soil, travels through the earttr and emerges

as see,page or spring flow into a nearby wetland or stnearn

Covering portions of a watershed with irryeryious surfaces eliminates groundwater recharge and

rednces dry-weather stream flow (Klein 1979;EPA lg9). As watershed imperviousness increases,

dry-weather stream flow bocomes increasingly more depleted. Recharge and inflow depletion alone

will severely degrade a headwater stneam as well as affec'ted wetlands. The failure of the SEIS to
ad&ess this issue is a serious strortcoming.

sEcTroN 43.7 AQUATTC BrOTA
This section begins by stating thatthe federally endangered James spinymussel occurs in Ily Crek
downsmeam of the proposed blpass. The SEIS then presenB_the following assessrnent of potential

effects rpon the James spinymussel

"Drring formal Section 7 consrltation with tlre U.S. Fish and Witdlife Senrice (USFWS),

FHWA recommended that the prcject would have no adverse effwt on the mussel populations

and would not pose a tlneat of e*inction to the James , based on the following
poine:

l. The 14 srneyed tributaries in the hy Creek drainage area that would be crossed by the
project had no mussels and were ursitable formussels because of srnall size and insufficient

flow.
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2. Althougtr-live individuals were found in Ivy Creeh the pnoposed project involves no work
in Ivy Creek and the nearest site of road work on the project would be more than 1,000 feet
from Ivy Creek

3. Few mussels, no snails, and evidence of allocthonous silt in Ivy Creek are indicative of
some ongoing environmenal degradation in the watenhed

4. There are documented occurrences of I I other populations of James spiny mussel outside
the Ivy Creek watershed.

5. Extensive stormwater rnanagement provisions and erosion and sediment conhol measures

are incorporated into the project desigr to reduce impacts from highway nmoffand
consfrtrction

USFWS issued its Biological Opinion that the proposed Blpass was 'not likely to jeopardize

the contirnred existence ofthe James.spinymussel and is not likely to destrroy or advasely
modify its critical habiat because no critical habiat s<iss for Sris species-' \1DOT will impose

several protective conditions during Bpass construction, including time.of-yearrestrictions on
consfruction and specific erosion and sedimentation confiol measut€s."

Ttrere are serious flaws in all five poinb presented above and the assertion of no significant adverse

impacts to fie James spinymussel. While the first trvo points may be fiue, James spinymussets do occrn
downsfieam of where the blpass will cross Ivy Crcek tribuaries. The impact of blpass polluants and

loss of recharge will extend frrttrer than 1,000 feet downsteam of ttre blpass. The tnust of the third
point smms to be tlnt since the Ilry Creek spinymussel population is already strresse4 then more stress

will not mder. In fact, ftis argurnent flis in the face of good envirronmental nunagemerf principles. If
this same logic were ryplied to the other 1l spinymussel populationg then wentually no nnrssels wotrld
rernain The proposed stormwater and sediment control measur€s will not be sufficient to protect

spinymussels downsheam of the blpass. In fact, the USFWS Biological Opinion conchded that

mussels would be hrrned by siltation fr,om bypass consbnrction

The Biological Opmion didnotconsi&rotrerhighway inrpactb which couldbe qually hrnrfrrl tothe
James qpinymrusel. The Biological Opinion cited the sensitivity ofthis species to the elevatod water
tenperature caused by impoundmenre (USFWS 1998). Specifically, the fish which serve as hoss for
spinymussel larvae are harmd by elevated water temperafire. But neither the Biological Opinion nor
the SEIS losked at how the blpass might affect water ternperatures in areas inhabited by qpinymussels.

Several snrdies have shown that stormwater managefirent ponds, identical to those proposed forthe
bypass, elevate runoffo a temperature in the high 80oF to 90"F range (Babr 1996; Galli 1990 and

1992). The SEIS does address this impacr Furtlrermore, neither the SEIS nor the USFWS Biological

Qinion addressed the loss ofgrormdwaterrecharge and streamflow depletion on spinymussel
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populations. Finally, all discussion of hazardous waste spills in the SEIS focused on reservoir impacts

and ignored how such a catasftophic event would impct James spinymussel populations.

The. effects of copper, leadozinc and otlrer nmoffoxics to the spinymussel was not considered in the

Biological Opinion orthe SEIS. Viryinia waterquality standards and EPA guidance (9 VAC 25-2fu
58; EPA 1985) set the freshwater acute standard for copper at 18 pglI. EPA guidance for copper and

othertoxic metals states that the freshwater acute standard should not be exceeded more frequently

than once every three years (EPA 1985). The daa gathered through the Nationwide Urtan Runoff
Program (EPA 1983) show that the three-year iluNimum copper concentration is at least na pgn
(table 1.3 and Appendix A in Schueler 1987). Yu and Langan (1999) slrowed that the copper

concentnation in ponds receiving highway runofffiom the Route l7 Bypass, near Warrentorq Vd was

l% ttg1.

The safe copper level for molluscs, zuch as the James spinymussel, may be lower than tlre Virginia and

EPA sandard. Table l, in Ambient Water Quality Criteria for Copper (EPA 1985), shows that

mussels and other molluscs were harmd by acopper concentration as low as 5.3 pgll. Although the

mussels affected by lowercoppcconcentnations are mmine, this does pointto the need fora thororrgh

review of the scientific literanre for daa on the effect of copper (and other sfiessors) on the James

. This review is essential to accurafiely esfablishing target ralues for the protection of this

species.

If a copper corrcentration of 5.3 pl werre determined to be the safe level for protection of the James

spinymussel, then the contnol meastnes serving the bypass would ned to reduce the nnroff
concentration of 194 pdl by 98%ta reach this taryet The wet-retention ponds presented in the SEIS

will only reduce copper by 57% (SEIS Section 4.8.1 and Appendix D; Winer 2000). Again, the

failrnre to amlyzn this iszue is a seriors flaw in the SEIS.

SECTION 4.3.8 WETLAT{DS
In this section the SEIS describes how the bpass will impact 43 wetlands. The SEIS states that tlrcse

wetlands play an imporant role in grorurdwater discharge and the maintenance of dry-weather stneam

flow. The SEIS is unclear as to how the blpass will affect these wetlands. It appears that direcq
physical effects are the only impacts considered. Dscussion is not provided with respect to a reduction

in wetland inflow due to recharge lost by rendering portions of each wetland watsslred impervious.

Also, no reference is made to nuroffpolh.nion damage to wetlands.

A number of snrdies have docrunented substantial damage when impervious srface n-uroffenters a

wetland (Vedagiri 1989; Vedagiri and Ehrenfeld l99l; Ehrenfeld and Schneider l99l; Wilcox 1986).

The SEIS fails to consider the impact of runoffto the wetlands. Because ofthis seriors shortcoming it
is not clear how many of these wetlands will be lost orhow VDOT will compensate for this loss.
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SECTION 4.3.9

CHEMICAL USAGE DURING HIGHWAY OPERATIONS & MAINTENAI\CE
This section begins with a listing of the following herbicides which would be ryplied along the rigtrt-of-
way: Roundup ho (isopropalin), Vanquish (dicamba), Garlon 3A (riclopyr), and Kmfte S (fosamine

ammonium). Potential adverse effects are disnissed based upon rcservoir dilution. No discussion is
provided as to anticipated in-stneam concenbations and toxicity tlrresholds for these he,lbicides.

Furthermore, the SEIS should have included an analysis of potential he$icide effects trpon resenroir

submerged aquatic vegetation, particularty in tlre small coves which would first receive bypass runoff
and where herbicide concentrations would be highesr

This section also contains a discussion of deicing compormds, zuch as road salt and sand- This portion

of the SEIS concluded that deicing compounds would not adversely affect reservoir quattty due to
infrequent use, renrovatr in sormwater facilities and dilution wittrin the reservoir. However, no analysis

was presented to quantify and substantiate these claims of no adverse effects.

Deicing compounds can adversely affect receiving waterquality by elevating the concentnation of
chloride, cyanide or sodium (Chedcauer and Ostenso,1976: Crowther and Hynes 1977; Ehrenfeld and

Schneider 1991; Novofiry et al. 198;Rosenberry et al. L999;Vedagiri l9S9; Vedagiri and Elnenfeld
l99l; Wilcox 1986). Nwotry et al. found that the ryanide concentration in mowmelt exceeded EPA
crit€ria for the protection of aquatic life.

Most of the rcsearch into deicing compound effecs has focused on chloride. Cherkauer and Ostenso

reported on oontamination ofartificial lakes in Wisconsin. Road salt from the intensely dweloped
waterslreds collected at the botom of the lakes due to the greater density of clloride-rich nnoff.
Rosenberry * al. reported on road salt contamination of a New Hampshire lake. Crowttrer and Hynes

found that road salt runoffcontains zufficient chloride to adversely atrect sunfish. Swe,ral sndies have

documented an adverse impact when road salt contaminated runoffenteis a wetland (Vedagri;
Vedagiri and Elnenfeld; Elrcnfetd and Schnreider; Wilcox).

AgairU despite the well docunrented impact of rcad salt upon lake quality, stream bioa" and *.tl*dr,
the SEIS did not contain any analysis of potential effects upon the reservoir, rcceiving streams or
wetlands. This is a seriors flaw in tle SEIS. The claim that proposed stormwaterfacilities will resolve

road salt impacts is unsupported in both the SEIS and the scientific literature (Novotny). Chloride is in
a dissolved stiate when fiansported in runoff Stormwater ftcilities are generally poor at renroving
dissolved pollutants (Schueler 1987; EPA 1999).

kr their comments on the Black & Veatch report, the Center for Watershed hotection cited many of
these same slrorrcomings by stating:

*The BV load comparison makes no reference to the generation ofpolhrtans as a result of
snorrmelt orapplication of deicing compounds. The EA, RE and t06 repore do nd indicate
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how VDOT witl manage the blpass in response to snow or ice. While it is acknowledged tlrat

ttre regron does not get much snow or ice wery year, ttre ftequency of snodice even$ is likely
to be much greaterthan ttre predicted spill risk of 2 to 4%Wr year. Recent studies indicate that
pollutant concentrations generated by wen a few lane miles of treated highway can be

significant from the stan@int of &inking water quality, particularly for pollubnts srrch as

cyanide, lead" chloride, and total organic carbon (Novotny et al, 1999). Road salt (chloride)

contains impurities such as c),anide, and as mightbe expecteq the drinking waterregulations

for ryanide levels are exfiemely low. In additiorU chloride levels affectthe taste and odor of
drinking wat€tr, and are regulated as zuch. Novofiry et d (1999) also noted that performance of
stormwaterponds declines dramatically drdng winterconditions, which suggests that contnol of
highway srowmelt will be problematic so close to tlre resenroir.

SECTION 4.4.2 RUNOFF CONTAMINANTS
ln this section of the SEIS it is contended that:

*According to Reed & Associates (1990), FHWA research suggests that rwrofffrom
highwap with low tomedirm trafrc volunres Qessthan 30,000 Average Daily Traffic IADTI)
does nothave a serious effetonreceivingwatetrs, whermshighorays withhigftraffic volums
(greater tlran 30,(n0 ADT) do have the potential to cause adverse 'first flush' effecB. First

flush is the acr$e poUutant concentrations in the initial nnroffat the start of a stonn,

when the highlvay contmrinants are waslred off. The segrnent of the proposed Blpass

alignment that is within the Resenroir wateished has an estimat€d ADT of 24,4N for the year

2A20. Gventhis maxirnum ADT, it is not anticipated that nnofffrom tre pnoposed Blpss
would greatly affectthe waterquality in the Reservoir."

Ban€tr et al. (1995) showed that the relationstrip betrveen ADT and polhrtant conctnbation is a

continunn lacking specific dresholds. In other words, as taffic volune increases pollutant loads tend

to increase as well. For example, Driscoll Et al. (1990) initially reported thd pollutant concentrations

were higher fiom roads with an ADT >30,000, h$ firther analysis of this same data used failed to yield

a "strong or definitive" relationship betwen ADT and pollutant concentation @arrer et aI). Hencen

ttre SEIS is without foundation in disrnissing concerns about blpass nnroffeffects kause ADT may be

less than 30,000.

As slrownpneviously in ttrcse cornmen8, fre polh*ar* concentation fiom irnpervious srfaces, including

highways, does exceed wat€r qudity protection criteria by a wide maryin. Thus bypass nnroffposes a

substantial threat to water quality in tlre reswoir, the tibutary streams and wetlands.
l

SECTION 4.43 EUTROPHICATION
Ertrophication occurs when excessive nufiient inprrB to a waterbody cause algal gtou/th to affain levels

interfering with water teatnent and aquatic life. This section of the SEIS begins by acknowledging ttrat

the Reservoirhas b€n eutrophic and focrxes upon phosphorus as the key nutrient. The SEIS then
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analyzes how the bypass would affect phosphorus loads to the reservoir. In tlre SEIS it is contended

that the analysis stows the by pass will not increase phosphonrs urp{A to the reservoif.

The SEIS analysis suffers from a serious flaw. The analysis is based upon the enoneous assumption

that the phosphorus loading rate from the bypass is comparable to *rat of ottrer waterslred land uses,

zuch as forest and cropfields. This aszumption is cormterto modern waterslred management science.

In facL SEIS Table 4-6 slrows that *re phosphorus loading rate from highways is 30 times higher $an
the rate from forest (pa*).

In their cornments on the Black & Veatch r€po4 the Center for Watershed hotection cited this same

strortcuning by sating:

"The methods used to characterize the total load of pollutants ftom the waterslred as a whole
are seriously flawed. The method uses polluant concentations in waterslpd runoffthat are

essentially the same as used for higfuway runofr despite the fact the watershed is73o/o

forested."

To develop a more accr.rrate assessilrent ofhow the blpass would affect reservoir inputs, I
used tlrc U.S. Environmental Protection Agency phosphonrs loading rates forthe James River
watershd. These loading rates appeaxed in Tables 4.34 and4.35 of "Chesapeake Bay Program
Watenlred Model Application To Calculate Bay Nutient Loadings" (EPA 1994). The reservoir is, of
cotnse, located in the James River watershed-

SEIS Tables.S3 and4-4 provide existing and proposed land use within the 33&acre bpass rigbt-ofl
way. I applied the Chesapeake Bay hogmm - James River loading rates to these land us€s to
cornpute phosphorus loads with and witlnut ttre bypass. The resutts ofthis analpis are presented in
Table 1, below, and show that the erdsthg right-of-way generates 8l pounds of phosphonrs per year.

The phoqphonrs load will increase niarly fow-fold tD 271pounds orrce the bypass is completed.

Clearly phosptrorw loadings fiom the poposed highway are not comparable tb otlrer land uses, as put
forft in the SEIS. Clearly SEIS Table 4'16 is incorrect and misleading. By increasing

inputs, the blpass will add to tbe errrophication problem in the reseryoir.



t2

Table l.: Comparison of Phosphorus Loading Rates

l. Existing land use was obtained from SEIS Table 4-3. Pervious and impewious arca with tlrc blpass
was obtained from SEIS Table44-
2. Phosphorus loading rates were obtained from Tables 4.34 and 4.35 in EPA l99t
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LAND USE I Acres
Phosphorus 2

Loading Rate
(lb/aclyr)

Phosphorus
Load
0blyr)

EXISTING LAND USE

Forest & ungrazed pasture 249.62 0.09 22.47

5*-acre rcsidences in woodlands: Forest 10.41 0.09 0.94

Inrpenrious 0.32 t.22 0.39

Mowed lawns 0.5r 0.68 0.35

l-acre residences: Pervious 40.60 0.68 27.6r

Inpervious 4.51 r.22 5.50

Crrazedpasture lands: Pasture t8.76 0.91 t7.07

lnryeniious 3.31 1.22 4.04

Mixed townhouses - l/4 ac resid: Penrious 0.18 0.68 o.t2

Inpenriou 0.14 1.22 0.18

Townhouses: Penrious 0.21 0.68 0.14

Irrpenrious 0.21 1.22 0.26

Healy commerciaVindusnial Perrdous 0.r2 0.68 0.08

Inpenrious t.t2 1.22 1.36

Total 330.02 80.50

WITH BYPASS

Penrious (grass) 2M.21 0.68 166.07

Impervious (paved) 85.81 r.22 104.68

Total na.02 270.75
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SECTION 4.5.2
WATER TREATMENT & DISTRIBUTION FACILITIES . EFFECTS OF HIGIIWAY
RT'NOFF
In this section of the SEIS it is again cont€nded ttrat phoqphonrs loads will not change once the blpass
is built As shown in Table l, above, this contention is false. It is also stated in Section 4.5.2frntt
minor increase in eutrophication is within wat€r treatnent plant capabilities. This rationale ignores the

fact tlrat the blpass is one of a number of development projects that may take place in the reservoir

watershed, particularly given ttre growtlr-inducing impace of new highruays. If each pmject cause a

"minot''increase in phosphorus inputs and eutrophicatiog then the cumulative inpact will be a very

large increase nutrient loads and eufiophic conditions, Sormd watershed managementprinciples dictate

tlrat these cumulative impacts are best avoided by minimizing phosphonrs releases fiom each land use

change. To do this a specific phosphorus target must be esablished then various altematives

considered to meet the target The SEIS contains neither a specific phosphorus target nor an analpis
of how altematives cqnpre in meeting tbe target.

In their comments on the Black & Veatch report, the Center for Watershed Frstection cited this same

strortcoming by stating:

'"The proposed VDOT desrgn for the stormwat€r tneatn€nt systern lE Ap.zalcontains no

specifc ntnnerical targeB forperformance oonsistent with ie close proximity to a waterintake.

An enhanceddesignwouldrsliz€greatertrcatrnentvohnnesanderrployinnovativeand
redundant stormwatertechnologies to meet reliable treafinent benchmar*s, as described in
reconimendations 6 ilrd 7 at the end of this memo."

sEcrroN 4.8.1

COMMITTED MITIGATION MEASURES . HIGITWAY RUNOFF CONTROL
In this section a descripion is provided ofttre ficilities which will be used to contol ruroffpolhrtion
fiom the propod blpass. Furttrer detail is provided in SEIS Appendix D. The fieatnent facilities

consist of six wet retention ponds sized to provide a water quality volume equivalent to l.tinches of
nnoff Each pond will be precedd by a &y srmp and a forebay. The dry sunrp will have a volwne of
1,100 cubic feet, v*lich is equivalent to the volume of a tanker-tnrck and was pnovidd as part of the

bypass spill contnol rystem The forebay will have a volume eguivalent ta lW/o ofthe volunre offie wet

pond each forebay serves.

On SEIS page t | | it is stated that:

"In gene,la[ a higher lerrel ofnutient removal and bemer $ormwater quantity cmfiol can be

achierred in wet detentionponds than wittr BMPs zuch as dry ponds, infiltrdiontranclrcs, or
sand filters.'

Wet ponds are srryerior only to &y pon& (Winer 2000). lnfiltation and sand filters are more effective

than wet ponds in renroving ttre pollutants entrained in nrnoff(NVPDC 1992; Winer 2000).
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Furthermore, recent snrdies have shownthat infiltration and sand filten are more effective in preventing

thermal impacts (Balr 1995; Galli 1990; MDE 2000). Additionalln wet ponds can accelerate erosion

of the sheam channels which receive the pond discharge (MacRea 1996; DER 1997; MDE 2000).

Finally, wet ponds provide minimal groundwaterrecharge whercas infiltration measues can rnainain
recharge and stream-wetland inflow atpredevelopment levels (Klein 1979; DER 1997;lvDE2m)

The second paragaph on SEIS page 444 presents the following description of wet pond pollutant

renroval efficiencies:

'T.{umerous studies have shown wet detention ponds to be effective in removing TSS, nutients,
metals, and BOD/COD ftom stormwater. The Northem Virginia Plarming Disrict Commission
(as cited in FHWA 1996) indicates tlr€/tWo removal can bi expected for TSS. The median
long-term sedimelrt removal rate cited in numerous literanre sources for wet pon& isTV/o.

Much ofthe particulate nitrogen and phosphorous also would be snoved as sediment settles

out in the ponds; FI{WA reporb 48% removal for Total Nitrogen and 650/o removal for Total
Phosphorous. The same removal rates are repofted formetals. FHWA also found that

approximately 3V/o of stormwater BOD/COD was removed in wet detsntion ponds. Otlrcr
researchers have formd similarresults. The Center for Watershed Protection has developed a

stormwater BMP database trat is an excellent sotnce of case shrdies demonstrating the.
polluant rcr.noval efficiency of stormwater retention pords that incorporate different desrgn

elements ard ope,rale ruder different local conditions. A literanne sunmary ofpolluant removal

ra€s from cmventional wetdetentionponds is provided in Appendix 8."

The Center for Watershed hotection database cited in the SEIS shows that wet ponds remove lower
percentages ofpollntants than claimed above: total suspenM solids (fSS) 80/o, totalphosphorus
SloA,totzl nitrrogen 33Yo, and copper 57o/o. lt is crucial to keep in mind tbat tlrese pollutant removal
efficierrcies only apply to nnoffcapturd within the urater quality volune of the stormwaer frcilities.
While preparing these commen8, CEDS downloaded Charlottesville p,recipitation data forthe entire
period ofrecord - 1948 ta2ffi2. An analysis of this data showed that facilities designed to teat 1.5

inches of runoffwould cpfirc 73Vo of ke total volunre ofblpass runofffor this 54-year period. Ttre

rcmainfu€ 2T/o of thennroffwould flow into the reservoir ard tibrrary sEenms witrout tneatnent The
CEDS precipitation analysis appers in Appendix B of these cornments.

SEIS Table D-2 sates that of the 219 acres of blpass right-of-way in the reservoir watershe4 150

acres will drain to tlre wet ponds. The SEIS does not state whether any of the uncontrolled 69 acres

will be impewions or if all 69 acres will be grass.

In Table 2, below, an analysis is presented of the arrnunt of phosphorus retained in the proposed dry
sumps, forebay, and wa ponds. This analysis begins with the loads computed in Table l,
which appeared earlier in these comments. The analysis then fas'tors in the 69 acres ofpemious area

not ffeate4 the2TYo ofnrnoffnot accommodaled in the l.S-inch pond water quallfy vohnng and the

median 5 I % median phosphorus removal rate given in Winer (2000) for wet ponds. Table 2 shows
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that the bypass, with ihe contnol measures described in the SEIS, will double phosphonrs loads to the

reservoir.

As stated in the SEIS, the South Fork Rivanna River Reservoir has exhibited signs of eutophication
Clearly, nutient inputs are already excessive. The blpass will exacerbate this critical situation by
doubling phosphorus loads from ttre right-of-way. The SEIS failed to document ihis impact and faild
to examine altematives which would have rcduced phosphonrs. This is a very serious flaw in the SEIS.

Table 2: Bypass Phosphorus Loading To The Reservoir

IIAZARDOUS MATERIAL SPILL
This issue is described in SEIS Table 4.1 as:

"Hazardous material sprlls generatly are low-probability events, but re urderstood to have

potentially high consequences in terms ofhuman healtb response and clean-rry costs, water

tneannent plant contaminatioq and inteinrption of watrir srryply. A nunrber of citizens, as well as

the Rivanna Water and Sewer Autlrority, Albemarle County officials, and others, have noted

this as their greatest concem"

The analpis ofthe potential for a hazadous material spills and impacts to the Souttr Fork Rivanna

River Reservoir is contained in SEIS Setion 4 Environmental Consequences. The detailed analpis
begins in SEIS Section 43JA Hazardous Mat€rial Spills. The variables used in tlre analysis and tlrc

results are presented in SEIS Table 4-13, which appea$ on pages &26 and 427. The last row in
Table 4-13 states that without the bypass atla%Mt spill within the reservoir watershed will occur onoe

every,39.3 ye?o. wiilt the bypass spill frequency increases to once in 30.1 yean. Table 4-13 also

LAND USE Acres
Pretreatmen

t
Phosphorus

Load
0b/yr)

Fraction of
Runoff

Treated in
Wet Ponds

Fraction
Removed

in Wet
Ponds

Phosphorus
toad To

Reservoir
(lb/yr)

EXISTING LAND
USE

80.50 0.00 80.50

WITII BYPASS

Pervious Treated r74.72 100.03 0.73 0.5r 62.79

Unteated 69.49 66.04 0.00 66.04

Impervious 85.81 104.68 0.73 0.51 65.71

Total 330.02 270.75 194.54
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presents a spill frequdncy of once in 785 years forthe "Critical Area", which is described on SEIS page

4-20 as;

"a 0-28-mile Bypass segment...that poses the greatest concem for adverse effects of potential
highway spills on water quality in the waterslred and the Reseruoir. 'u

Following are several questions and discrepancies regalding Table 4-13.

Truck Traffic Volume
The row in Table 4-13 labeled'ltnrckVday''presents the ass'umption tlrat tucks will account fatTo/o of
bpass traffic and}Yoofthe'taffic on existing and'oothet''roads. The basis fol these percentages is not
presented in the SEIS. The basis is also absent in tbe Technical Memomndun, dated January 14
2002, from Mr. James Salisbuy, cited in tlre SEIS.

The oristing roads are listed in the technical memorandtnn as Routes 250, ffil,676 ed743. Agau.,
the basis for tlre 2Vo andTo/ot;rrckfigwes is not providd in the memorandrrn According to figurw
pnovided by Mr. Gerald Uta of the Virginia Departnent of Transporation (VDOT), tnrcl$ presently

accormt for about 3.5% ofttre taffic on Routes 250,ffi1 ilfr743. Table24, in the Black & Veatch
report, strows that rp to lSVo of the tna$c on Route 29 will be tnrcks by the year 2020.

Portion of Trucks Transporting Hazardous Waste
The next row in Table 4-13 is labebdrtaznat tBcks per day (8% oftoal hrcks)." The sotrce forttris
figure (8% of total tnrcks) appears to be in the second paragraph on SEIS page 419. This paragraph
states:

"Hazn tsfripments arc only a small fraction (+V/o)ofthe total nnnber of stripmenf.s

nationwide (Fede,ral Motor Carrier Safety A&ninisnation, March 2001)."

The Federal Motor Carrier Safety Administration shdy cited as the reference for the 48% figure does

indeed slrow this nnge. Btrt tlre 4l8% frgwe is based rryon sfirdies condtrcted along interstates and

other major highways. The existing rcads listed in fte technical mernqandum (Rornes 250,&1,676
arfr743) are neither interstates nor major highways. Of corrsb the bpass will be a major highway
similar to an int€rstate. Dr. Carter noted that  o/ota 8% is actually a rather broad nmge. He also
questioned the rationale forfocr$ing on a 47-mile area since hanrat shipments from more distant
trytions would likely pass ftrough the.arca

On page 16, of the April 9, 2002 comments prepared by the Chailottesville-Albemarle Transportation
Coalition (CATCO), data gatherd by the Virginia State Police is cited as showing that 18% of all
tnrck traffic is fransporting hazardou u/aste. Presurnably, this dah was gathered on multilane highornys

rcsembling Route 29; not more local road zuch as Routes 250, ffi1,676 and743.
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Critical Area
The *Critical Area" referenced in Table 4-13 is defined in SEIS in the subsection labeled'Arrea of
Concern for Spill on B5pass," on page 420,as:

"...a 0.28-mileBypass segment (referred to in this SEIS as the "c-ritical segment') b*ween
Earlywille Road (Route 743) nd Woodbum Road (Route 659) ttnt poses the greatest

concem for adverse effects of potential highway spills on water quality in the watenhd and the

Reservoir. The cross sections shown in Figrres 44A through 4-4D illusmate the relationship

betrveen the proposed By?ass and the Reservoir, with the road being 590 feet

from the Resenrcir at the closestpoinr This critical segment wcndd drain into the Reservoir

inst€ad of draining into Ily Creeh atibutary to the Resenroir."

The actual disance measured by CEDS btw€en the two critical segment boundaries presented above

is 0.95 miles, notthe 0.28-miles stated above. Frnttrermore, the criteria used in the SEIS to define the

critical segment was that the blpass would drain to tlre reservoir instead of to Iry Creek
Apprcximately l.l2 miles ofthe blpass woul.d drain directly into the reservoir, as opposed to flowing
into Iry Creelq then the reservoir.

The SEIS does not present a clear explanation forwhy a hazardous material spill within the "Critical

Ar€a" is of greater goncem than a spill elsewhere along the 3.4 miles of bypass located within the

reservoir waterslred. According to Dr. Gu the resenroir is a 'hnr-of-thq-river" impoundmeng pollutants

would reach the intake fairly quickly. Furtlrermore, he pointed out that the slopes along the bfpass

dovyn to the resenroir arc very steep, which would allow a spill to tnavel relatively fast. Hence the entire

length of the bypass within the rcsenroirwatershd is a critical area Frcm a water quality prrotection

perspectirre, there is no obvious distinction A qpill would be harmful when it occltrs anlnvhere along

the entire length of*re 3.4-mile

Revised Hamtat Spill Frequency
Table 3, which follows this page, is based rryon SEIS Table 4-13, with dre following

1. The Critical Area colunrn has been deleted since this adds nothing to the analysis ofhow the bypass

would tlneaten resenroir quality.

2. Tylportion of total traffic which is trrcks is corrected o the 3.5% figure provided UV fnOf

3. Route 29 percent firck traffic is conected ta l5o/o as recommended in the Black & Veatch r€port

4. The percentage of tnrcks tansporting hazardous waste on Route 29 has been s* to 18% based

upon the resulc of the Virginia State Police study. For existing roads and other rroads the lower end of
the Federal l\r[otor Carrier Safety Adminitration4o/o range is appted.
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Tablc 3 shows that with tirese modifications a hazardous material spill would occur in ttre rcservoir
watershed onoe orcry 44.7 yean rmder existing conditions. The blpass would cause a very large
increase the volume of haznrat tuck traffic entering the reservoir watenhed. This change causcs the

probability of a spill into the reservoir to increase by four-fold. In other words, with the bypass the

foquorcy of tmn:rrt qpills in the reservoir watershed would go from once every 45 years to once every
I I years.

Analysis of Spill Effects Upon the Reservoir
The SEIS focuses on a spill involving a 10,000 gallon tankertmck. Table 4 below, presenb an

analysis of how such a spill would affect resewoir qrrality. This analysis CI€mines *re impact of a anker
filled with 10,000 gallons of MTBE freated gasoline. MTBE is a pollutant of great concern to agencies

responsible forproviding safe drinking wat€rto the public, such as the Rivanna Water & Sewer
Authority wittr tlreir 82,000 customem in the Charlotewille area

Table 4 goes through each step in the calculation of in-rcservoir MTBE concentration assming
complete mixing. The analpis also qanines a ttueeday scenariq which is the maximum amor.nt of
time the Rivanna Water& SewerAutrority c?n go with the reservoirout-of-service. Tnbuary inflow
to the resenroir during this threeday period is included in the dilution calculation.

The analysis presented in Table 4 computes an MTBE concentration of 453 micrograns p€r lit€r (pgl)
throughout the reserrroir. Table 4 shows tlrat the U.S. Envinonmenal hotection Agency Dtfu*ing
Water Advisory calls for no more than 2040 pdl MTBE. California &inking water sandards limit
MTBE to as little as 5 pgll. In other words, if all 10,000 gallors of gasoline entered the resenroir, then

applicable water quality staodards would be exceeded by a factor of 15 to 91. Table 4 also shows that
water quality standards would be exceeded if as little as I l0 gallons of MTBE treated gasoline entered

the reservoir.

Spill Prevention Measures
On SEIS pge 428,the assertion is made that it is nearly impossible fq the reservoir to be bamred by
aspillontbebypass. Infrct,thesElsprcseffifiveconditionswhichitisclaimednn$tbemetfor
harm to oocur. These conditions are:

SEIS Condition 1: The rollover protection devices installed on tbe tanker fail to prevgnt tanker

rollover, and rollover 
Tt

Dring his revicw of tlris seeiqr ofthe SEIS, th. Carter nobd that qpills may occur fiom tuck
accidene eveir ifrollover does not occur. For example, a tuck may collide with another

vehicle or a tree. According to an anabfsis by the Federal Motor Carrier Safety eFiniSqtio4
*[xge Truck Crash Profile: Tbe 1998 National Pictrc," 4.Zo/oaf f$alftrck accidents involrred

rollover while 7.3% rcsultad &orn a ttrck stfting a fixed objwt and79f/o fiom stiking anofher

vehicle. AtnacOr-nailerjacldsdft is involved :rr,2.4% of all nonfatal tnrck accidene. In other



Talrle 4: Enect ot a Gasoilne Tanl(er splll on soutn Forl( Rlvanna Reservolr MTBE Concentratlons

VALUE VARIABLE

10,000
0.3

3,000
3,000,000,000,000

1,150,000,000
4,352,750,000

310.00
80,352,000

2,274,9A9,754

6,627,659,754

453

2040
13
5

Volume of MIBE in Tanker Truck
Tanker truck volume (gallons) (Ref 1)

Weight In kilograms of MIBE in one gallon of gasoline. (Ref: 2)
Kilograms of MIBE in a 10,000 gallon tanker (10,000 x 0.3)
Kilograms of MIBE converted to micrograms (kg x '1,000,000,000 = micrograms)

ReservoirVolume
South Fork Rivanna Reservoir volume (gallons) (Ref 3)
Reservoir volume converted to liters (one gallon = 3.785 liters)

.' :

Three-Day Reservoir Inflow Volume
Average reservoir lnflow in cubic feeUsecond (cfs) (Ref 3)
Cubic feet of reservoir inflow during three days (310 cfs x 60 seconds x 60 minutes x 24 hrs x 3 days)
Three day inflow converled to liters (one cubic foot x 7.48 = gallons'x 3.785 = liters)

Reservoir Volume + Inflow Volume
Total volurne (liters) availabte for MIBE dilution (inflow during 3 days at low-flow + reservoir volume)

Micrograms/liter (ug/l) of MtBF Assuming Complete Mixing In Reservoir &Day Votume
ug/l MIBE (micrograms of MIBE in 10,000 gallons gasoline divided by liters in $day reservoir volume.)

MIBE Standards in ug/l
US EPA MIBE advisory level for taste & odor. (Ref 4)
Califomia MIBE Maximum Contaminant Level (Ref 5)
Califomia MIBE Secondary Maximum Contiaminant Level (Ref 5)

MIBE Standards Divided By Predieted ilttBE Concentration
US EPA MIBE advisory levelfortaste & odor.
Califomia MIBE Maximum Contaminant Level
Califomia MIBE Secondary Maximum Contaminant Level

Gallons of Gasoline Which Could Enter Reservoir Without Exceeding Standards
US EPA MIBE advisory level for taste & odor.
Califomia MIBE Maximum Contaminant Level
Califomia MIBE Secondary Maximum Contaminant Level
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35
91

663
287
1.10

REFERENCES
1. fn the fast paragrafh on SEIS Wge &4, it is stated that the typical tanker truck volume woutd be 10,000 galtons.

2. Johnson et at.,Lnvironmentat Science &Tecfinology, May 1,20{D, p.2A-9A
3. US Geological Survey records for the'gaging sbtion on the South Fork Flivanna River, 0.5 miles downstream of the reservoir-

4. EPA Drinking Water Advisory: Consumer Acceptability Advice and Health Effects Analysis on MIBE.

5. Calffomia EPA, 1999. Publii Health Goatfor Methyl iertiary Butyl Ether (MTBE) in Drinking Water.
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words, a rollover is not the only way in which a tuck accident may occur. In facq it is not even
the most likely.

SEIS Condition 2: Due to container damage or ftilure, the accident rczuls in a substantial rclease of
hazardous cargo;

Table 4 shows that "substantial" could be as little as I l0 gallons. It is extrerne$ difficult to
prevent such an 

*insubstantial" qr:antity of hazardous material from entering the reservoir after a
spill.

SEIS Condition 3: The immediate release from tlre tanker is not contained by local emgrgslcy
response personnel arriving on-scene;

Beginning at the bottom of SEIS page 4-30, in the portion bf ttre SEIS describing the "[.ocal
Flazardous Materials Spill Response Plan," the following text appearcd:

SEIS Text "Spill containment procedures for a worst+ase scenario - a tanker
accident on a bridge over a tibutary - are not listed in the EOP [Ernergency Operations

Planl. Although hazardous material spill procedures are outlined cledy, there are no
guidelines regarding chemical oroil qpills over water. AJso, guidelirrcs for agency

coordination in POL ortoxic ctremical cleanup are not rnentioned in the plan" and

information on the sorbent materials used is not mentiond."

This terct indicates that local emergency response capabilities are not ready to handle a likely
spill scenario along the prcposed blpass.

Furthermore, cornments attached to a letter dated March zg,zfxJ',from the Rivanna Water &
Sewer Auttrority, addressed to Mr. J. Mark Wittkofski; stated that reqponse udts capable of
dealing with a m4jor.spill are located 60 or more miles distant in llarrisorbwg Richmond and

Fredericksburg. Thus it cannot be assurned that a rnajor spill wotrld be contained before a
substantial quantity ofhazadous materials escaped into the reservoir and tibutary sEwns.

SEIS Condition 4: The series ofmitigation measures bruilt for qpi[ conafument on the $pass ftr1;

The following s(cerpt frrorn tlc November, 2001, Center for Waterstred Pnotection commsrts

strow thatthere was good rcasm tobelieve that tlre containment measures descrfud inthe
Black & Vearchreportwouldncreliablyprevent a spill fromescaping into&ereserrroir.

Tbese same flaws apply to the meanres described in tlre SEIS.

'1 un'partiorlarly concemed abotrt the dual use of tlre stormwater teatnent rystun for
spill containrrent and/or contol. Quite sirryly, the greatest risk ofhiglrway accidents

willbe during inclernentweather,which ispreciselywtrenttrchighwry isprodrcing
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stormwater runoffto the ponds. It is hard to imagine how the ponds can serve for spill
containment when they are also reating large volumes of stormwater, From an

stan@int, the spill containment systern slnuldbe completely separate from
the stormwat€r treamrcnt qystem. The spill containment should be o$line and have no
possibility of bpassing into the stormwaterpond (where the spills will be extremely
difficult to fieat)."

According to Dr. Gu it is conect to assume that the ponds and sumps could be full of ice or
runoffwhen a spill o@urs. Thus little vohnne would remain to deain hazadous tiquids before

theybegan flowing down into the resenroir.

SEIS Condition 5: The qpill continues to travel more than 500 feet ftom tlre Blpass to the Reservoir

in a quantity that would cause contamination of tbe Resenroir, wittrout dispersion into tre air or soil.

As strown in Table 4, above, after just I Yo of atanker load has entered the reservoir, MTBE
concentrations would srceed standards for the protection of drinking wat€r. Following is one

of many realistic scenarios in which a blpass halanfr. spill could cause severe conamination of
the reservoir. The precipitation and reservoir conditions described below are based upon an

acnral rainfall event which occrrred on December 15, 1999 and actual resenroir inflow patterns

during December, 1999.

A Realistic Worse-Case Scenario
In "Large Truck Crash Prrofile: The 1998 National Pictr.ne," the Federal Motor Carrier Safety

Adrninisbation states t}rrt Woof all ftal tnrck accidents occurred wtrilb it was raining and,3o/o

occuned during snow, sleet or hail. In this scenaio a gasoline mker tnrck is traveling along the 3.4-

mile section of blpass locat€d within the resenroir waterslred fui inch and a half of rain has frllen
during the previous 24 hours. Its been cold and presenfly the blpass is slippery. The l.S-inch rain has

filled the dry zumps, forebyn, and fte wetqetention ponds witr runoffand ice. AII thr€ facility t)"es
arc constantly dischargiry e(cess nuroff.

The tanker tnrck hits a section of slippery road jackknifes a bridge abutnent or another tnrclg
and the tank ruptures ryilling lW/o (athousand gallons) of MTBE teated gasoline onto fre blpass. The
gasoline flows down to the full dry sunps and floats on the water surfrce as it drains down into tlrc

foreUay tlen into the full wet-retention pqtd u/here it resides for a brief time before discharging into a

resenroir nibutary.

The gasoline tlren enters the reservoirwhere the MTBE it contains disperses at a concenhation fa in
excess of EPA standards. Reseryoir inflow is averaging about 220 cubic feet per second (as it did in
Deember 1999). With this acnral inflow rate it takes eight dap to flustr tlre resenroir. The maximr.un

anrount of time the Rivama Water & Sewer Authority can go wi*rout the reservoir in senrice is thee
days. In conclusion, this very realistic scenario results in a pedod of severe hadship for the Autlrority's
82,000 Charlottesville area customelrs.
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If the gasoline spill happens to take place in ttre Ily Creek watershed, then the loss of endangered

James spinymussel populations, and that of other aquatic organisns, wil be added to degradation of
reservoir water quality. A scenario such as that described above was not specifically addressed in the

SEIS. Had it been the SEIS would have been forced to conclude that the probability of a spill is much

higher than set forth and that ttre consequences to Charlottewille area residents would be disasrous.

INDUCED GROWTH IMPACTS
By improving access, new roads, zuch as the proposed bypass, can alter growtlt patterns. Specifically,

improved road access can alter the locatiorq pace and character of future development (S/PI 1998).

This impactis termed "induced growtlt"

Albemarle County has aken s'teps to minimize tlre potential for growth within the reseryoirwatemhed.

The County's inteng of course, is to protect reservoir water qtrality by maintaining the rural charrcter of
the watershe4 particularly in close proximity to the reservoir. If the blpass were to induce zuburban or
rnban development then ttre County's effrrts to protect thE resenroir would be undercut. Text
pertaining to the induced growth iszue appears in SEIS Swtion 4.l0Indirect Effects.

In their 1998 analysis, Synergr Plannfu€, Inc. (S/PI) illustratd the factors which determine how a new

rcad will affect growttr pattems by point'urg to the following exarrples within the Route 29 corridor

'oThose bypasses tlrat are relatively long md completely avoid snall uban concentations have

little apparent land-use impact beyond the iszues of noise, bifrrcatiorr barriens and

segrrrcntation

Those which are slrort in relation to the critical mass of the wban activity trey atenp to
'bypass' have much more impact Short blpirsses are notorious for completely relocating

'downtowns' and 'main streets' even in very snrall utan agglome,rations

The new highway segmenb neartrc sma[, free-standing uban agglomenations of Chdharq

Grefn and Hurt/Alavisa may serve as 'b5passes.' On the other hand" the rrban arrea of
Warrenton is much larger and is well within the economic sphere of the WashingtorBaltimore
New Urban Region Wanenton is tns the focus of significanturban land-use development

p€ssues. VDOT is now completing the fourth 'b5pass' around Warrenton. Each bpass has

firndamartally resfiucturd tlre urban form ard radically changed the land uses in the Warrenton

area.tt

h SEIS Section 4.10, it is argued that the proposed blpass will onty increase growth at access points.

It is firrdrcr argued in the SEIS thx the lands in *re vicinity of both termini are designated for grow*r by
local government and are outside the resenroir watershed. .ddditionally, the SEIS points to all the effort
made by local govemmentto prevent any growth otherthan rural uses wi&in the reservoirwaterslred.

Therefore, the SE$Scontends,local gover,nmentwould nwerpermitmore intense development$/iftin
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the watershed an4 thixefore, whatever induced growth rezults ftom the bypass will not affect reservoir

quality.

There are a number of poblems with these arguments.

l. The southern termini will connect with Route 29 xapontwhich is 0.58-miles from the reservoir

watershed. The intense commercial and residential dwelopment induced by existing Route 29, just

north of this termini, e:ftends 0.80 miles towards the reservoir. It is therefore logical to assurne that the

blpass could create pressure for intense development an equal distance fiom the southern access point"

which would lap 0.Z-miles into tlre resenroir watershed. This point was not addressed in the SEIS and

rcpresents a serious flaw in the SEIS analysis of tlre potential for induced growttr within the reservoir

watershed.

2. While the presentblpass plans do not show any additional ac@ss points, the consnuction of firore
a@ess is not inconceivable. In fact four interchange projects are currently under construction in
Vi€inia (http://!'irgrniadotordprqiectddefault.asp). Once the bypass is built thele is nothing which
would absolutely prevent additional access points from being creatd. The only step which would
prevent the creation of new access points in the reservoir waterslre4 is to consfirct the blpass at leas
O.8miles ftom the waterslredpedmg.

2. In their analysis of the pnoposed b5pass, Synergy Planrfng lnc. stated:

"Given the potential of locating a new tar bas n€ar an interchangg mrnicipal govemments in
the C.ommonwealth of Virginia (and throughout the United States) almost always jump at the

oppornmity to provide incentives for'First Realm' job-producing development (aka talc base) .

'First Realm' job-producing development in arm pnodtrces 'Second Realm' service

developrnent and concentratid residential land uses and 'Third Realm' scatterization of
lowdensity development to house and support the worfters. This is clearly demonstrated in
Goochland County along l{4 east of fire Charlottesville-Albemarle commrmity and in Prince

William Cormty near U.S. Route 29 to the north-"

ln otherwords, blpass construction will create logcal new lobations forjob-producing development.

Tremendous pressure will be exerted on local governsrent to upzone nearby vacant parcels, including
those located in the resenroirwat€rshe{ &om rural to classifications permiuing jobp'rroducing

developmenL

Induced growth within the reservoir watershed would mean the rcplacement of many acres of forest

wi& impenrious srrrfaces and lawn This would &arratically increase pollution loads to the resenroir.

and Ivy Creek. It would also exacelbate conshrction phase sediment impacts and tlrc loss of
groundwater recharge. Furttrermore, the.inctease in taffic within the watershed would also incrrease the

probability ofa hazardous material qpiil into *re reseryoir.
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