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A. GENERAL INFORMATION 

1. Background 

This report is written to document the work and findings of a site selection 
study performed to determine a site for a new proposed water treatment plant 
(WTP), and intake at Smith Mountain Lake (SML).  The site selection will impact 
both the Bedford County Public Service Authority (BCPSA), and the Western 
Virginia Water Authority (WVWA), and as such both parties have selected sites 
with preferred characteristics for hosting the WTP and intake facilities.  Each of 
these sites has been evaluated using both qualitative and quantitative 
characteristics to determine which location provides the highest ranked benefit to 
the system.  
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2. Project Description – Alternative WTP and Intake Locations 

Five sites have been identified by the BCPSA and WVWA for further 
evaluation.  Each site has a component intake location, and a component WTP 
location.  A map of each site is provided in Figure 1 below, and a physical 
description of each site follows. 

FIGURE 1 – SITE LOCATION MAP 
 

 
 

Site 1 

Intake: The proposed intake is on tracts 1 & 2 on Wild Turkey Run in 
Franklin County.  The property address is listed as 65 Bridgewater 
Grande Dr. and the two tracts have a combined acreage of 13.23 
acres.  The current owner of both properties is Branch Banking & 
Trust Company, and there is a 2,650 ft2 dwelling on tract one. 

WTP: The proposed WTP is on tracts 1 & 2 on Wild Turkey Run in 
Franklin County.  The property address is listed as 65 Bridgewater 
Grande Dr. and the two tracts have a combined acreage of 13.23 
acres.  The current owner of both properties is Branch Banking & 
Trust Company, and there is a 2,650 ft2 dwelling on tract one. 
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Site 2 

Intake: The proposed intake is located at 16399 Booker T. Washington 
HWY (Rt 122) on a parcel that is 0.577 acres.  The property is 
currently owned by Stafford C & Marilyn P Cleveland.  The 
Franklin County GIS website has no listing of current buildings on 
the property. 

WTP: The proposed WTP is located at 15556 Booker T. Washington 
HWY (Rt. 122) on a 102.171 acre parcel.  The property is 
currently owned by Bridgewater Drainfield Land LLC.   The 
Franklin County GIS website lists that there is a 16’ X 20’ lab 
building on this parcel of land.  

Site 3 

Intake: The proposed intake is located at 285 Oak Grove Dr. in Franklin 
County, on a 6.134 acre parcel.  The property is currently owned 
by Smith Mountain Lake Volunteer Fire.  The Franklin County GIS 
website has no listing of current buildings on the property. 

WTP:  The proposed intake is located at 285 Oak Grove Dr. in Franklin 
County, on a 6.134 acre parcel.  The property is currently owned 
by Smith Mountain Lake Volunteer Fire.  The Franklin County GIS 
website has no listing of current buildings on the property. 

Site 4 

Intake: The proposed intake is located at 308 Lakewood Dr. in Bedford 
County.  The property is currently owned by High Point Property 
Owners Association.  Including the submerged land, the parcel is 
approximately 2 acres.     

WTP: The proposed WTP is located at lots 110-115 High Point Rd. in 
Bedford County with a combined parcel acreage of 5.31.  All six 
properties are currently owned by D & S Development Group LLC.  
There are no structures currently on these lots. 

Site 5 

Intake: The proposed intake is located at 308 Lakewood Dr. in Bedford 
County.  The property is currently owned by High Point Property 
Owners Association.  Including the submerged land, the parcel is 
approximately 2 acres. 

WTP:  The proposed WTP is on a 76.65 acre parcel labeled as lot 2 and 
located at 654 Radford Church Rd on a 76.65 acre parcel in 
Bedford County.  The property is currently owned by Bedford 
County.
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B. SITE SELECTION FACTORS 

All of the proposed sites are feasible locations for the WTP and intake, and each 
site has unique advantages and disadvantages.  To determine which site will provide the 
highest level of service to the system, with the lowest present worth, the following 
assessment categories have been chosen and evaluated to rank each site; Potential 
Environmental Impact, Site Availability, Site Access, Site Development, Water Quality, 
and Zoning.  Rankings are assigned, and scores for each category will range from a high 
of 5 to a low of 1.  Some categories have multiple facets, and each facet of a category 
has been ranked within the context of the category.  Both the short-term and long-term 
effects have been evaluated.  Short-term impacts are generally associated with 
construction activity, which is expected to take approximately 18-24 months.  Each of 
these assessment categories are discussed below and a summary of adverse and 
beneficial effects (both long-term and short-term) are provided.   

1. Environmental 

The environmental impact of the proposed WTP and intake is one that 
needs consideration both during construction as well as post construction.  One 
important aspect of environmental impacts is that some can easily be returned to 
their original state and others can never be returned to their original state.  
Possible impacts have been broken into three categories for individual evaluation 
with each site.   

a. Impact to wetlands and streams 

All sites were evaluated for impact to wetlands and waters of the 
State.  Due to the general nature of installing an intake into SML each 
intake site will impact the Lake, and require permitting.  In addition to the 
impact from the intake, each WTP site has various complexities due to 
wetlands and waters.  The National Wetlands Inventory (NWI) wetlands 
mapping, and mapping of existing water bodies, is provided in Figure 2.  
As no onsite wetland delineation was performed, WTP sites are ranked 
based on the assumed ease of construction.  A score of 4 is assessed to 
sites that may have less wetland mitigation.  A score of 3 is assessed to 
sites that may have more wetland mitigation.  
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FIGURE 2 – STREAM AND WETLANDS MAP 
 

 

Site 1 

The site 1 WTP is located adjacent to SML, and this may 
reduce the workable area of the site, as construction needs to 
avoid encroaching into the waters of the State.  Additionally, this 
proximity to the Lake may make diversion of storm water to a 
detention pond more difficult, as there is less space to build flow 
channels.  It is assumed that this site has a higher probability that 
wetland mitigation will be needed, and this site is rated as a 3.  

Site 2 

The site 2 WTP is located on a large tract of land away 
from SML.  There should be few complications in locating the 
facilities outside of any wetlands.  It is assumed that this site has a 
lower probability that wetland mitigation will be needed, and this 
site is rated as a 4.  
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Site 3 

The site 3 WTP is located adjacent to SML, and this may 
reduce the workable area of the site, as construction needs to 
avoid encroaching into the waters of the State.  Additionally, this 
proximity to the Lake may make diversion of storm water to a 
detention pond more difficult, as there is less space to build flow 
channels.  It is assumed that this site has a higher probability that 
wetland mitigation will be needed, and this site is rated as a 3.    

Site 4 

The site 4 WTP is on a small parcel away from the Lake.  
The small size of the WTP site will make it difficult to avoid any 
delineated wetlands.  However, there are no known water bodies 
and it is assumed that no mitigation will be needed, therefore this 
site is scored as 4.  

Site 5 

The site 5 WTP is located on a large tract of land away 
from SML.  There should be few complications in locating the 
facilities outside of any wetlands.  It is assumed that this site has a 
lower probability that wetland mitigation will be needed, and this 
site is rated as a 4.    

b. Impact to endangered and threatened species   

All sites were evaluated based on impact to endangered and 
threatened species.  Listings of State and Federal threatened or 
endangered species and habitats are maintained by the Virginia 
Department of Conservation and Recreation (DCR) as part of the Natural 
Heritage Program, and the Virginia Department of Game and Inland 
Fisheries (DGIF) as part of the Fish and Wildlife Information Service.  The 
DCR and DGIF host these databases on their websites, which are 
respectively: 

http://www.dcr.virginia.gov/natural_heritage/dbsearchtool.shtml 

http://vafwis.org/fwis/ 

Results from searching these two databases indicate that there 
are threatened and endangered species at all proposed WTP sites as 
well as all intake sites.  As each intake site has the same listings of 
threatened and endangered species, and as the WTP site listings only 
vary by three species, it is assumed that each of the sites has an equal 
cost associated with threatened and endangered species.  Each site will 
be ranked as a 3. 
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c. Impact to architectural and archeological resources 

Each site has been ranked based an evaluation of known 
archaeological and historic resources.  The Virginia Department of 
Historic Resources (DHR) maintains listings of significant historic 
landmarks in the State as part of the Virginia Landmarks Register.  The 
register was last updated on December 17, 2009 by DHR, and January 
21, 2010 by NPS and the register indicates that there is only one site in 
the general study area.  A map of the historic resource in reference to the 
five WTP sites is provided in Figure 3.  Sites that have no known 
archaeological and historic resources present are scored as a 4.  Sites 
that have no known archaeological and historic resources present but 
may be affected by known resources are scored as a 3.  Sites that have 
archaeological and historic resources present are scored as a 2. 

FIGURE 3 – HISTORIC SITES MAP 
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Site 1 

The proposed intake and WTP sites do not contain any known 
historic or archeological sites; however the site is less than 200 feet from 
the Hook-Powell Moorman Farm.  The proximity to a known historic site 
may cause the price of the project to increase as the project may be 
required to have architectural features that would fit into the Hook-Powell 
Moorman Farm’s aesthetics.  Additionally, the WTP site is very compact, 
and if a temporary construction easement was needed on the nearby 
Hook-Powell Moorman Farm, it may be difficult to acquire use of the 
historic land.  Due to the proximity of a known historic resource, this site 
scores a 3. 

Site 2 

The proposed intake and WTP sites do not contain any known 
historic or archeological sites, however the WTP site is less than 200 feet 
from the Hook-Powell Moorman Farm.  The proximity to a known historic 
site may cause the price of the project to increase as the project may be 
required to have architectural features that would fit into the Hook-Powell 
Moorman Farm’s aesthetics.  Additionally, the intake site and the WTP 
site are separated by the Hook-Powell Moorman Farm, and the raw water 
line will most likely cross this property.  It may be possible to contain the 
raw water line to the confines of the Route 122 right of way, but 
temporary construction easements may be necessary.  Due to the 
proximity of a known historic resource, this site scores a 3. 

Site 3 

The land for the proposed site 3 intake and WTP has no known 
historic or archeological resources present, and it is assumed that all 
known resources are significantly far enough away to not affect the 
architectural features of the proposed WTP.  This site scores as a 4. 

Site 4 

The proposed site 4 intake and WTP has no known historic or 
archeological resources present, and it is assumed that all known 
resources are significantly far enough away to not affect the architectural 
features of the proposed WTP.  This site scores as a 4. 

Site 5 

The proposed site 5 intake and WTP has no known historic or 
archeological resources present, and it is assumed that all known 
resources are significantly far enough away to not affect the architectural 
features of the proposed WTP.  This site scores as a 4.    
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2.  Site Availability 

a) Intake site availability 

Intake site availability evaluates the ease of acquiring land for the 
intake.  Properties that are already owned by the local government are 
scored with a 5.  Properties that are for sale are scored with a 4.  
Properties owned by a single owner that are not currently for sale are 
scored as a 2.  Properties that have multiple owners, and are not 
currently for sale are scored a 1.   

Site 1 

The land at the proposed intake is currently owned by 
Branch Banking & Trust.  The land is not listed for sale, but it is 
assumed that the land is available or will become available for 
purchase.  As it is assumed that the land could be for sale, this will 
rate the site as a 4, in accordance with the rating guidelines. 

Photograph 1 
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Site 2 

The land at the proposed intake site is for sale by the 
owner and scores a 4.   

Photograph 2 

 
 

Site 3 

The land at the proposed intake site is owned by the SML 
Fire and Rescue Department.  As this site is already owned by a 
governmental agency, it is assumed that a long term lease 
agreement or property acquisition could be readily made; the site 
is rated as a 5. 

Photograph 3 

 
 



A Smith Mountain Lake Withdrawal Site Selection Study (JN 28883)  
 

U:\28\28883\28883_ENGINEERING\Study\Site_Selection_Study\28883_Site_Selection_Study_Revised_2010_1208.doc 12/13/10 

Site Selection Factors  13

Site 4 

The intake site is owned by the High Point property 
Owners Association, but the BCPSA already has an easement 
and owns an intake at this location, and it is assumed that no 
further land acquisition is needed therefore this property is ranked 
as a 5.     

Photograph 4 

 
 

Site 5 

The intake site is owned by the High Point property 
Owners Association, but the BCPSA already has an easement 
and owns an intake at this location, and it is assumed that no 
further land acquisition is needed therefore this property is ranked 
as a 5.  

Photograph 5 

 
 

b) WTP site availability 

WTP site availability evaluates the ease of acquiring land for the 
WTP.  Properties that are already owned by the local government are 
scored with a 5.  Properties that are for sale are scored with a 4.  
Properties owned by a single owner that are not currently for sale are 
scored as a 2.  Properties that have multiple owners, and are not 
currently for sale are scored a 1.   
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Site 1 

The land at the proposed WTP is currently owned by 
Branch Banking & Trust.  The land is not listed for sale, but it is 
assumed that the land is available or will become available for 
purchase.  As it is assumed that the land could be for sale, this will 
rate the site as a 4, in accordance with the rating guidelines.   

Photograph 6 

 
 

Site 2 

The land at the proposed WTP site is not currently for sale, 
but is a single large tract of land owned by a limited liability 
corporation, and scores as a 2.   

Photograph 7 
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Site 3 

The land at the proposed WTP site is owned by the SML 
Fire and Rescue Department.  As this site is already owned by a 
governmental agency, it is assumed that a long term lease 
agreement or property acquisition could be readily made; the site 
is rated as a 5. 

Photograph 8 

 
 

Site 4 

The land at the proposed WTP site is currently subdivided, 
and for sale through a single owner.  This site is rated as a 4.   

Photograph 9 
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Site 5 

The land at the proposed WTP site is currently owned by 
Bedford County, and scores a 5.   

Photograph 10 

 

c) WTP site size 

A conventional water treatment plant typically needs large 
amounts of land, therefore the second evaluated criteria is the size of the 
parcel(s) under consideration.  As each site may have features that are 
constricting, and a site design is not yet known, available land will be 
scored on a raw size basis.  Available land under 6 acres will be scored a 
1, land between 6 and 9 acres will be scored as a 2, land between 9 and 
12 acres will be scored a 3, land between 12, and 15 acres will be scored 
a 4, and land over 15 acres will be scored a 5.   

Site 1 

Two adjacent parcels are owned by the bank, and the 
project will span both parcels.  The size of the combined lots is 
approximately 13 acres, and as such scores as a 4. 

Site 2 

The WTP will be sited on a tract of land greater than 100 
acres, and the size of the property scores as a 5. 

Site 3 

The size of the parcel for the WTP is just over 6 acres, and 
rates as a 2. 
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Site 4 

There is 4.4 acres of available land at the WTP site once 
all of the subdivided tracts are put together, and as such this 
property scores a 1.    

Site 5 

The proposed WTP site is 76 acres, and is rated as a 5.   

d) Intake site land costs 

Another aspect directly related to site availability is the cost of 
acquiring the land. Properties that are already owned by the local 
government are scored with a 5, since there will be no additional cost 
associated with these properties, making them the most desirable.  A 
property with an easement will also receive a score of a 5, assuming no 
additional land will be required.  Rankings of 4 and below are given 
relative to the assessed tax value for each potential intake site location. 

Site 1 

 The land at the proposed intake is on two separate tracts, 
both currently owned by Branch Banking & Trust Company.  Tract 
one contains a 2,650 ft2 dwelling which adds to the cost.  The total 
assessed tax value of both tracts is $3,860,300.  It is proposed 
that this site will be used as both the intake and WTP.  To adjust 
for the intake only, 1/10th of the cost will be assumed as the value 
of the intake.  This results in an intake site cost of $386,030. The 
cost of this intake site, makes it rate as a 3.   

Site 2 

The land at the proposed intake site is a 0.577 acre parcel, 
which is currently for sale.  The property owner has the land listed 
at $339,900.  The assessed tax value of the parcel is $301,600.  
Based on this information, the proposed intake site receives a 
score of a 3.  

Site 3 

The property at the proposed intake site is currently owned 
by the SML Fire and Rescue Department.  The assessed tax 
value of the land is $813,400.  The site is already owned by a 
governmental agency, and it is assumed that a long term lease 
agreement or property acquisition could be readily made.  The site 
is rated as a 5.   
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Site 4 

The intake site is owned by the High Point property 
Owners Association, but the BCPSA already has an easement 
and owns an intake at this location.  Assuming that the current 
easement will be sufficient for withdrawal to the WTP, there will be 
no additional cost for the proposed intake site.  Therefore, this site 
obtains a score of a 5. 

Site 5 

The intake site is owned by the High Point property 
Owners Association, but the BCPSA already has an easement 
and owns an intake at this location.  Assuming that the current 
easement will be sufficient for withdrawal to the WTP, there will be 
no additional cost for the proposed intake site.  Therefore, this site 
obtains a score of a 5. 

e) WTP site land costs 

Another critical aspect directly related to site availability is the cost 
of acquiring the land. Properties that are already owned by the local 
government are scored with a 5, since there will be no additional cost 
associated with these properties, making them the most desirable.  
Rankings of 4 and below are given relative to the assessed tax value for 
each potential WTP site location.  

Site 1 

The land at the proposed WTP is on two separate tracts, 
both currently owned by Branch Banking & Trust Company.  Tract 
one contains a 2,650 ft2 dwelling which adds to the cost.  The total 
assessed tax value of both tracts is $3,860,300.  It is proposed 
that this site will be used as both the intake and WTP.  To adjust 
for the WTP only, 9/10ths of the cost will be assumed as the value 
of the WTP.  This results in a plant site cost of $3,474,270.  The 
cost of this WTP site makes it score a 1. 

Site 2 

The proposed land for the WTP is a 102.171 acre parcel 
owned by Bridgewater Drainfield Land LLC.  The property has a 
16’x20’ building located on the property, increasing the tax value 
by $35,000.  The total property assessed value is $852,400.  The 
cost of this site scores it a 2. 

Site 3 

The property at the proposed WTP site is currently owned 
by the SML Fire and Rescue Department.  The assessed tax 
value of the land is $813,400.  The site is already owned by a 
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governmental agency, and it is assumed that a long term lease 
agreement or property acquisition could be readily made. The 
proposed WTP site is rated as a 5. 

Site 4 

The WTP proposed site is made up of six individual 
properties currently owned by D & S Development Group LLC.  
The parcels have a combined acreage of 5.31.  The Bedford 
County GIS website shows the total assessed tax value to be 
$150,000.  This is relatively low compared to the other WTP sites, 
giving this site a 4. 

Site 5 

The proposed WTP site is a 76.65 acre parcel in Bedford 
County.  It is assessed at $299,800 and is currently owned by 
Bedford County, making it an ideal location for the WTP and 
scoring it a 5.   
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3.  Site Access  

Access to the WTP site by large vehicles will be needed for both the 
construction and regular operations of a conventional WTP.   Sites located along 
Virginia arterial, and collector roads will provide better access than sites on 
unclassified roads or private roads.  Classification of Virginia roads can be found 
on the 2005 Virginia Highway Functional Classification mapping located on the 
website http://www.virginiadot.org/projects/fxn_class/salem.asp.  Using the 
Virginia road classifications, sites with direct access to an interstate highway 
have been rated as a 5, sites with access to an arterial road or collector road 
have been scored as a 4, sites that are on unclassified roads are scored as a 3, 
sites with private road access are scored as a 2, and sites with no road access 
are scored as a 1.  A map of the area has been compiled using the Bedford, and 
Franklin County VDOT maps, and is shown for reference in Figure 4. 

FIGURE 4 – ROAD CLASSIFICATION MAP 
 

 
 

Often, site selection studies for high traffic projects will asses a score 
based on trip-miles.  However, once the project is operational, it is expected that 
few trips will be generated to the site, and the additional cost due to driving a few 
extra miles a day will be considered negligible, and no trip-miles count will be 
made.  Similarly, the distance to the site from the main operational headquarters 
will not be ranked, as the distance between the operational headquarters and the 
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WTP is practically the same for each site, with only a difference of 2 miles over a 
total of 22 miles. 

Site 1 

Access to site 1 is located on a private road with access to Route 
122.  Although this site should score low for site access due to the private 
road, it will be scored as if it has direct access to an arterial road due to 
the extremely short distance of private road.  The site access is ranked as 
a 4.  

Site 2 

Access to site 2 is located directly off of Route 122, which is an 
arterial road.  The access to this location is rated as a 4. 

Site 3 

Site 3 is located approximately 2 miles from the nearest arterial 
road, by way of unclassified roads, and a small stretch of road that 
appears to be a private drive on the adjoiners parcel.  Regardless of the 
sites final point of entry the site is scored as a 3, as it is assumed the 
access through the adjoining land can be acquired.   

Site 4 

Site 4 is located on a public road that is not shown on the VDOT 
mapping, and shall be considered as an unclassified road, with a score of 
3.   

Site 5 

Access to site 5 is located directly off of a collector road, and 
receives a ranking of 4.   
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4. Site Development 

Development of each WTP site is dependant on existing land features 
such as the slope and soil types, and is dependant on external criteria such as 
the distance to the raw water source, and the distance from the WTP to an 
acceptable backwash discharge.   

a) Slope 

The slope at each WTP site is important, as it will directly impact 
the amount of required excavation, and affect the degree of difficulty for 
construction.  Sites that are flat will likely require the least amount of 
grading for building pads and tanks, and allow stabilization of construction 
equipment.  Sites with steep slopes will require more excavation and 
possibly require retaining walls to hold cut slopes into place.  Therefore 
sites will be ranked based on the slope within the site.  Slopes were 
generated using the Virginia Geographic Information Network (VGIN), 
Digital Terrain Model (DTM) data.  The DTM data covers the entire state, 
and data of a specific site may have slight errors, however the data has 
been in use as a planning tool at this level of study for many years.  
Based on the slope map shown in Figure 5, each site has been reviewed 
to determine the average slope that is within a proposed building pad as 
designated by a 2 acre square.  Sites with slopes less than 1% shall be 
scored as a 5, sites with slopes between 1%-5%, shall be scored as a 4, 
sites with slopes between 5%-10%, shall be scored as a 3, sites with 
slopes between 10%-20%, shall be scored as a 2, and sites with slopes 
greater than 20% will be scored as a 1.   

FIGURE 5 – SITE SLOPE MAP 
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Site 1 

Site 1 is relatively small and has little room to adjust the 
positioning of a proposed building pad.  The average slope on the 
site contained within the pad is between 10% and 20%.  This 
range of slopes scores this site as a 2.   

Site 2 

The proposed site 2 parcel is large, and has many 
locations to fit a building pad in an area with slopes between 5% 
and 10%.  This range of slopes scores the site as a 3.  

Site 3 

The site 3 location has many varying slopes on a small 
site, but there is a location of approximately 2 square acres to fit a 
proposed building pad that has slopes between 1% and 5%.  This 
site is rated as a 4.   

Site 4 

Site 4 has large areas with consistent ranges of slope.  A 
proposed building pad of 2 square acres fits within an area that 
has a slope between 5% and 10%.  This site is scored as a 3.     

Site 5 

The proposed site 5 parcel is large, and has many 
locations to fit a building pad in an area with slopes between 5% 
and 10%.  This range of slopes scores the site as a 3.    

b) Soils 

Soil types at each WTP site may be an indicator of the amount of 
rock on site, which will impact the amount of rock hammering, or blasting 
that will need to be performed.  At this time no bores have been made to 
determine what the geological data is for the site therefore the best 
available data is the County Soil Survey produced by the Natural 
Resources Conservation Service (NRCS).  A soils map is shown in Figure 
6, and based on this map, sites with soils that have exposed bedrock 
shall be scored as a 1, sites with a depth to bedrock less than 20 inches 
shall be scored as a 2, sites with a depth to bedrock less than 40 inches 
shall be scored as a 3, sites with a depth to bedrock less than 80 inches 
shall be scored as a 4, and sites with a depth to bedrock greater than 80 
inches shall be scored as a 5. 
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FIGURE 6 – SITE SOIL MAP 

 
Site 1 

At site 1, the soil under the proposed building pad is a 
mixture of soil type Bluemount-Spriggs complex, 25 to 45 percent 
slopes, stony (4E), and Clifford-Hickoryknob complex, 25 to 45 
percent slopes (8E).  Soil type 4E has a depth to lithic bedrock of 
20 to 40 inches.  Soil type 8E has a depth to restrictive features 
greater than 80 inches.  This range in restrictive features scores 
this site as a 3.   

Site 2 

Soils at the proposed building pad for site 2 are designated 
as Clifford fine sandy loam, 8 to 15 percent slopes (7C).  Soil type 
7C has a depth to restrictive features greater than 80 inches.  This 
range of depth to restrictive features scores the site as a 5.  

Site 3 

The site 3 building pad location has three soils types, 
Clifford fine sandy loam, 8 to 15 percent slopes (7C), Clifford fine 
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sandy loam, 15 to 25 percent slopes (7D), and Bluemount-
Redbrush-Spriggs complex, 15 to 25 percent slopes, stony (3D).  
Both soil types 7C and 7D have a depth to restrictive features 
greater than 80 inches.  Soil type 3D has a depth to lithic bedrock 
of 20 to 40 inches.  This site is rated as a 3.   

Site 4 

At site 4, the soil below the building pad is designated as 
Cecil fine sandy loam, 7 to 15 percent slopes (7C).  Soil type 7C 
has a depth to restrictive features greater than 80 inches.  This 
site is scored as a 5.     

Site 5 

The proposed site 5 building pad has soil types of Altavista 
fine sandy loam, 2 to 7 percent slopes (1B), Cecil fine sandy loam, 
7 to 15 percent slopes (7C), and Madison sandy clay loam, 15 to 
25 percent slopes, severely eroded (21D3).  All three soil types 
have a depth to restrictive features greater than 80 inches.  This 
range of depth to restrictive features scores the site as a 5.    

c) Raw water line distance 

The distance between the WTP site and the intake site is a 
concern that will affect the overall cost of the project, due to the length of 
pipe needed, just to get water into the WTP.  Additionally, there is a 
higher potential for additional easements as the raw water line extends 
farther between the intake and WTP.  Each WTP site will be scored such 
that raw water lines less than ½ mile will be scored as a 5, raw water lines 
between ½ and 1 mile will be a 4, raw water lines between 1 and 1 ½ 
miles will be a 3, raw water lines between 1 ½ and 2 miles will be a 2, and 
raw water lines greater than 2 miles will be scored as a 1.  The assumed 
routes of the raw water lines are shown in Figure 7. 
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FIGURE 7 – RAW WATER LINE MAP 
 

 
 

Site 1 

The raw water line for the site 1 WTP is assumed to be 
approximately 1300 feet.  This length of pipe scores this site as a 
5.   

Site 2 

At site 2 the raw water line is assumed to be approximately 
4700 feet.  This distance scores the site as a 4.   

Site 3 

The site 3 raw water line is assumed to be less than 500 
feet, and as such this site is rated with a 5.   

Site 4 

The raw water line at site 4 is assumed to be 
approximately 3000 feet.  The site is rated with a score of 4.     
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Site 5 

Site 5 has the farthest distance between intake and WTP, 
at an assumed distance of 13,000 feet.  The length of the raw 
water line rates this site as a 1. 

d) Backwash 

Another significant component that needs to be evaluated is the 
WTP backwash.  For the purposes of this study the backwash has one of 
two options; discharge directly to the ground, or pump to a facility that can 
handle the flow.  Percolation tests were not performed, but to evaluate 
how much area is needed, a percolation rate of 60 minutes/inch is 
assumed for all sites.  Then following the Virginia Department of Health 
(VDH), Sewerage Handling, and Disposal Regulations, an absorption 
trench area was calculated.  Assuming the WTP is sized for 12 MGD, the 
backwash quantity is expected to be about 5%, or 600,000 gallons.  
Using secondary treatment of the backwash water, it may be possible to 
reduce the wasted water by a factor of 10, which results in a total 
discharge of 60,000 gallons per day.  Using the estimated percolation rate 
of 60 minutes/inch, and a total discharge of 60,000 gallons per day, an 
area of 181,200 ft2 or 4.16 acres is needed for absorption trenches.  The 
rating for the development of a backwash discharge will be based on 
either the availability of an existing discharge area, the availability to 
discharge to the ground.  WTP sites with the ability to discharge to an 
existing facility with little or no work are scored as a 5.  WTP sites with the 
ability to discharge to ground on the site, or can discharge to an existing 
facility within 2 miles are scored as a 4.  WTP sites that can not 
accommodate a discharge to ground, but have a discharge to ground site 
within 2 miles are scored as a 3.  WTP sites that need to discharge offsite 
greater than 2 miles away score a 2.  Sites that have no feasible 
discharge are scored as a 1.  A map of the possible discharge sites is 
provided in Figure 8. 
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FIGURE 8 – BACKWASH DISCHARGE MAP 
 

 
 

Site 1 

Site 1 has approximately 13 acres of land, which provides 
space to discharge to ground.  This site rates as a 4.   

Site 2 

The proposed site 2 parcel has over 100 acres, and 
already has designated drain field areas.  This site rates as a 4.  

Site 3 

The site 3 location has about 6 acres of land, which is not 
large enough for both the assumed WTP footprint, and the 
absorption area.  However, the designated drain field at the site 2 
WTP is nearby, and it would be possible to pump the backwash 
discharge to this site.  Additional piping, and land acquisition will 
increase the cost associated with this parcel, and as such this 
parcel is rated as a 3.  
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Site 4 

Site 3 is small and does not have the area to handle the 
backwash discharge.  Although there is no designated discharge 
site, there are multiple open farm land spaces in the vicinity, which 
could accommodate the backwash discharge.   This site scores as 
a 3.       

Site 5 

Site 5 is approximately 76 acres, and has room to 
accommodate the onsite discharge.  However, there is already a 
40,000gpd wastewater lift station on the site, which pumps to the 
nearby waster water collection system.  The 40,000gpd capacity is 
slightly less than the assumed daily discharge, but it is assumed 
that little effort is needed to increase the capacity, therefore this 
site is scored as a 5.  

e) Existing infrastructure 

The distance from the WTP to a point in the existing system 
infrastructure that can accommodate the projected flow between the WTP 
and the Smith Mountain Lake (SML) Tank is evaluated and ranked.  WTP 
locations that are near existing system infrastructure capable of 
accommodating the flow between the WTP and the tank will require less 
new pipe, take less time to prepare, and accordingly cost less than those 
that need to install new transmission and distribution mains.  Each WTP 
site will be scored such that finished water lines less than ½ mile will be 
scored as a 5, finished water lines between ½ and 1 mile will be a 4, 
finished water lines between 1 and 1 ½ miles will be a 3, finished water 
lines between 1 ½ and 2 miles will be a 2, and finished water lines greater 
than 2 miles will be scored as a 1.  The assumed routes of the finished 
water transmission lines are shown in Figure 9. 

This study does not make an in depth projection of where usage 
will occur, and it is assumed that the usage will ultimately be split evenly, 
with half going to Bedford County, and half going to Franklin County.  As 
part of the site selection study a system wide hydraulic analysis was not 
performed, however based on the projected volume passing through the 
existing 18 inch water main between Bedford and Franklin Counties, 
there will be a significant amount of headloss.  Therefore it is assumed 
that as usage reaches the projected flow, this 18 inch section of the 
existing infrastructure will need to be replaced.  As it is assumed that half 
of the total flow will cross this line regardless of the WTP location, the 
upgrade of this line segment will not be factored into the rating for the 
existing infrastructure.  However it should be noted that if usage occurs in 
one County, but the WTP is located in the other County, this section of 
transmission line will have greater headloss, and become more 
significant, to the system operation. 



A Smith Mountain Lake Withdrawal Site Selection Study (JN 28883)  
 

U:\28\28883\28883_ENGINEERING\Study\Site_Selection_Study\28883_Site_Selection_Study_Revised_2010_1208.doc 12/13/10 

Site Selection Factors  30

FIGURE 9 – FINISHED WATER TRANSMISSION MAP 
 

 
 

Site 1 

The transmission line needed between the WTP and the 
main transmission line along Route 122 is less than 600 feet.  This 
length of pipe scores this site as a 5.   

Site 2 

At site 2 the transmission line needed to reach the existing 
infrastructure on Route 122 is less than 600 feet.  This distance 
scores the site as a 5.   

Site 3 

The site 3 transmission main is assumed to be at least 
9,000 feet, therefore this site is ranked as a 2.   

Site 4 

The transmission main needed to carry water from the 
WTP at site 4 to the existing infrastructure is approximately 11,800 
feet.  This site is rated with a score of 1.    
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Site 5 

Site 5 is adjacent to the tank, and only has to travel 
approximately 600 feet to reach a point in the system capable of 
supporting the projected flows.  The length of the transmission line 
rates this site as a 5. 

f) 100 year flood plain 

Lastly, the VDH Waterworks identifies that the WTP shall be 
above the 100 year flood plain.  Each site has been reviewed based on 
the Federal Emergency Management Agency (FEMA) flood mapping, and 
each site appears to be above the 100 year flood plain level.  Therefore 
each of the sites scores equally as a 3, and no further investigation has 
been performed to evaluate the flood plain level.   
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5. Water Quality 

No water quality samples were taken as part of this site selection study; 
however the quality of the raw water is a highly important factor in selecting an 
intake.  This section will make a brief evaluation of water quality based on the 
location of the intake within the lake.  For the purposes of this study it is assumed 
that intakes within the main flow channel of the Roanoke River will see higher 
fluctuations in turbidity, as the main channel is affected more directly by runoff 
during storm events.  It is assumed that the water in the farthest corners of each 
cove will have the lowest amount of dissolved oxygen as these locations are 
stagnant.  It is also assumed that water near the main channel will have the 
highest dissolved oxygen within the cove, but will see minimal affect from 
fluctuations in main channel turbidity, as there is not a lot of mixing between the 
main channel and the cove.  With these assumptions in mind, intake sites that 
are located at the mouth of a cove, but not in the main channel are ranked as a 
5.  Intake sites that are located in the middle of the length of a cove are ranked 
as a 4.  Intake sites that are located at the upper reach of a cove are ranked as a 
3.  Intake sites that are located in the main channel of the lake are ranked as a 2. 

Site 1 

The site 1 intake is in the middle of a cove, and is rated as 
a 4.  

Site 2 

The site 2 intake is located in toward the upper reach of a 
small cove, and is ranked as a 4.  

Site 3 

The intake at site 3 is located at the mouth of a cove, and 
rates as a 5.   

Site 4 

The site 4 intake is at the mouth of a cove and is scored as 
a 5.  

Site 5 

The intake at site 5 is the same as the intake as site 4 and 
it is at the mouth of a cove.  This site is rated as a 5.    
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6. Zoning 

Although WTP’s do not fit into a specific zoning, and do not necessarily 
need to fall within a specific zoning type, the land use surrounding a WTP can be 
important to the project, as it may shape public perception, which may increase 
costs if it is determined that that the WTP needs to be hidden from view.  
Therefore zoning will be evaluated by ranking the existing land use surrounding 
the proposed WTP site.  Sites that are surrounded entirely by industrial facilities, 
should not cause a change in the public perception, and will be ranked as a 5.  
Sites that have existing visible public works projects should not provide much 
change to the public perception of the area and will be ranked with a 4.  Sites 
that are located in an existing residential or agricultural area, which are currently 
not developed, may not receive many objections due to the lack of adjacent 
residents, but may alter the view shed of residents from a long distance away, 
and the presence of a WTP may slow or deter adjacent development, and shall 
receive a rank of 3.  Sites that are in an area surrounded by commercial 
business, shall receive a rank of 2.  Sites that are located in an existing 
developed residential area will most likely receive opposition from the public and 
will be scored as a 1.     

Site 1 

Site 1 is located in a Planned Commercial District (PCD), which is 
designed to promote commercial business in the County.  Adjacent to the 
PCD, is an area of properties zoned for business, which is already 
developed.  It is assumed that a WTP within the immediate vicinity of high 
usage facilities such as the many restaurants, souvenir shops, marinas, 
and hotels, would receive opposition from the business community.  
Based on the scoring criteria, this site is rated as a 2.   

Site 2 

The zoning at site 2 is agricultural, and as the property that would 
contain the site is so large, most of the land near the site is agricultural, 
although there is a PCD area in the vicinity.  A WTP in this vicinity would 
be the first large utility or industrial project that would alter the view shed, 
and may be cause for some objection by the community, but as there are 
so few property owners that would be affected, this site is ranked as a 3. 

Site 3 

The site 3 WTP is located on a property with residential zoning, 
and is surrounded by properties with residential zoning.  Currently the 
site, and the adjacent tracts of land are large, and the lots do not appear 
to be subdivided.  Although, this project would be the first utility or 
industrial project in the view shed, there will be few property owners 
affected by construction at this site.  Therefore this site is scored as a 3.   
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Site 4 

Zoning around the site 4 WTP is medium density residential, and 
many of the adjacent lots have not been developed.  Although many of 
the nearby lots in the community have already been developed with 
residential structures.  There is an existing WTP adjacent to the site, 
however it is small, and the majority of the land usage in the area is 
existing residential structures.  Therefore the site is ranked with a 1.  

Site 5 

The zoning adjacent to the site 5 WTP is low density residential, 
however, the adjacent facilities include an elevated water storage tank, a 
prison, a VDOT storage yard, a church, and a county trash transfer 
station.  Beyond this cluster of development, the area is open with few 
structures.  It is assumed that a WTP will fit into the context of the 
surrounding public structures, and as such is ranked as a 4.    
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C. CONCLUSIONS 

After each site has been evaluated and ranked, Site 5 has the highest total 
score.  A tabulation of the final rankings is provided in Table 1.  It is recommended that 
the water withdrawal permit application, and additional water treatment, and 
transmission studies, focus on using site 5 from this site selection study.  As discussed 
in this study, site 5 includes the intake at the existing High Point Intake site, and a WTP 
at the Bedford County owned land surrounding the existing SML Tank.  A map of the 
final recommended site is on page 37 in Figure 10. 
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Table 1 
Comparison of WTP and Intake Sites 

 
5 = Superior 
4 = Above Average 
3 = Average 
2 = Below Average 
1 = Undesirable 
 
 
1. Potential Environmental Impact 2      
 Wetlands and Streams  3 4 3 4 4 
 Threatened & Endangered Species  3 3 3 3 3 
 Architectural and Archeological  3 3 4 4 4 

Subtotal  9 10 10 11 11 
Weighted Subtotal  18 20 20 22 22 

2. Site Availability 5      
 Intake Availability  4 4 5 5 5 
 WTP Availability  4 2 5 4 5 
 WTP Lot Size  4 5 2 1 5 

Intake Land Cost  3 3 5 5 5 
WTP Land Cost  1 2 5 4 5 

Subtotal  16 16 22 19 25 
Weighted Subtotal  80 80 110 95 125 

3. Site Access 3      
WTP Site Access  4 4 3 3 4 

Weighted Subtotal  12 12 9 9 12 
4. Site Development 4      
 Slope at WTP Site  2 3 4 3 3 
 Soils at WTP Site  3 5 3 5 5 
 Raw Water Line  5 4 5 4 1 
 Backwash Discharge  4 4 3 3 5 
 Existing System Infrastructure  5 5 2 1 5 
 100 Year Flood Plain  3 3 3 3 3 

Subtotal  22 24 20 19 22 
Weighted Subtotal  88 96 80 76 88 

5. Water Quality 5      
 Assumed Water Quality  4 4 5 5 5 

Weighted Subtotal  20 20 25 25 25 
6. Zoning 3      
 Land Usage  2 3 3 1 4 

Weighted Subtotal  6 9 9 3 12 
       

Total Score  224 237 253 230 284 
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FIGURE 10 – FINAL RECOMMENDATION MAP 

 

 




