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EXECUTIVE SUMMARY 

Purpose and Scope 

The purpose of this study was to determine the feasibility of providing the 
Stewartsville, Virginia, area with sanitary sewer service.  The area is currently 
served by individual septic tanks, drainfields, and two small wastewater treatment 
plants.  This Preliminary Engineering Report (PER) is the preliminary step in 
determining the alternatives available for future sewer service and the costs 
associated with each alternative.  The following alternatives were evaluated:  (1) 
a new Stewartsville Wastewater Treatment Plant (WWTP), (2) pumping to the 
Moneta WWTP, (3) pumping to the Montvale WWTP, and (4) pumping to the 
Roanoke Regional Water Pollution Control Plant (WPCP). 

Alternatives Evaluation 

The Stewartsville WWTP alternative includes the construction of a 
115,000-gpd wastewater treatment plant at the intersection of Falling Creek and 
Route 619.  Treated effluent would be discharged into Falling Creek.  The 
estimated project cost for the collection system and WWTP is $8,480,000. 

Pumping to the Moneta WWTP was evaluated because the plant has 
excess capacity available for treating Stewartsville flows.  Approximately 99,000 
feet of 6-inch force main and eight pump stations would be required to transmit 
raw wastewater to the WWTP.  The estimated project cost for the collection and 
transmission system is $20,123,000. 

Pumping to the Montvale WWTP was considered but not evaluated.  The 
terrain consists of multiple hills and valleys, with a high point of 300 feet above 
the elevation in Stewartsville, thereby requiring a considerable number of pump 
stations (i.e., at least 13) and approximately 72,000 feet of force main.  In 
addition, the Montvale’s WWTP only has a capacity of 50,000 gpd; therefore, an 
expansion of the WWTP would be required. 

Two sub-options for pumping to the Roanoke Regional WPCP from the 
Third Street Pump Station in Vinton were considered:  (1) pumping directly into 
the Town of Vinton’s wastewater collection system and (2) pumping directly to 
the Third Street Pump Station for collection through Western Virginia Water 
Authority’s (WVWA’s) system.  The Vinton sub-option would cost approximately 
$10,146,000 and would include 20,000 feet of force main and modifications to 
the Town’s interceptors.  The second sub-option would cost approximately 
$12,345,000 and would include a Blue Ridge Parkway crossing with 38,000 feet 
of force main and six pump stations. 

Findings and Recommendations 

The Stewartsville WWTP is the least construction cost alternative.  
However, WWTP’s typically have much higher operational and maintenance 
expenses than wastewater pump stations and so is anticipated to have a higher 
operational and maintenance cost than the other alternatives evaluated.  If 
BCPSA decides to proceed with this project, we recommend a VPDES permit 
application be submitted to DEQ to obtain a discharge permit and establish 
treatment limits.  After the permit is obtained, a PER could be prepared that 
would assess the most appropriate treatment technology and investigate funding 
options for constructing the project.   
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A. INTRODUCTION 

1. Purpose 

This Preliminary Engineering Report (PER) summarizes a study to 
determine the feasibility of providing the Stewartsville, Virginia, area with sanitary 
sewer service.  The area is currently served by individual septic tanks, drain-
fields, and two small wastewater treatment plants.  This PER will serve as a 
preliminary step in determining the alternatives available for future sewer service 
and the costs associated with each alternative.   

2. Background 

According to the Bedford County 2025 Comprehensive Plan (June 25, 
2007), the Stewartsville area has been defined as a growth area and is currently 
a mix of residential, commercial, and agricultural areas.  The population density 
of Bedford County increased significantly from 1980 to 2010; i.e., from 46.3 
people per square mile in 1980, to 60.6 in 1990, to 80.1 in 2000, and to 91.1 
people per square mile in 2010.  The Comprehensive Plan has identified 
Stewartsville as one of the densest communities in the County, with population 
areas that range from 100 persons per square mile to as high as 1000 persons 
per square mile in several neighborhoods.  The Bedford County Public Service 
Authority (BCPSA) retained Anderson & Associates, Inc. to perform a study that 
analyzes alternatives to provide this area with public sewer.   

3. Previous Studies 

This PER makes use of previous studies performed for the BCPSA.  The 
“Bedford County Public Service Authority, Wastewater Collection, Conveyance 
and Treatment, Preliminary Engineering Report,” dated December 2003, and 
prepared by WW Associates is the primary source of information for this PER.  
Other studies include the “2000 Update to the 1994 Comprehensive Water & 
Wastewater Study, Bedford County, Virginia,” dated December 4, 2000, by 
Anderson & Associates, Inc., and the “Water and Sewer Master Plan,” dated 
February 12, 2009, by Draper Aden Associates. 
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B. EXISTING CONDITIONS 

1. Topography and Physical Setting 

Stewartsville is an unincorporated community located on State Route 24 
(Stewartsville Road) in west-central Bedford County.  Route 24 is a divided 
highway approximately 90 miles long extending west to east from U.S. Route 221 
and State Route 116 in Roanoke to U.S. Route 60 in Mt. Rush.  

Stewartsville is located in the Roanoke River watershed and is situated at 
elevation 1109 feet.  The terrain is characterized by broad to narrow ridges 
dissected by short drainageways, scattered mountain ridges and peaks, hills, and 
the Blue Ridge Mountains along the western border of the county. 

2. Service Area 

Figure 1 shows the proposed service area, which includes unincorporated 
Stewartsville near the intersection of Route 24 and Route 757 and the corridor 
west along Route 24 (Stewartsville Road) to the Town of Vinton.  The service 
area extends northerly from Route 24 about 500 feet and southerly to Route 886 
(Drewrys Hill Road).  The study area used to develop the alternatives extends 
west to the Roanoke Regional Water Pollution Control Plant (WPCP), north to 
BCPSA’s Montvale WWTP, and southeast to the BCPSA’s Moneta WWTP.  The 
service area consists of partially developed commercial (Zone General 
Commercial C-2) and residential properties primarily located along the Route 24 
corridor. 

3. Soils 

According to the USDA SCS Soil Survey of Bedford County, Virginia, the 
soils in the Stewartsville area are Hayesville-Edneytown-Braddock with very 
deep, well drained, gently sloping to very steep soils that have a clayey or loamy 
subsoil.  The soils are formed in weathered granite or granite gneiss, in both, or 
in colluvial sediments.  There are very few pockets of soils suitable for sewage 
disposal within the immediate service area (see Figure 2).  The Bedford County 
Environmental Health Supervisor reports that percolation rates for the systems 
he has seen are typically around 75 minutes per inch.  A&A worked with Simon 
and Associates in 1998 to design the drainfield for Goodview Elementary School, 
and the soils typically were poorly structured and had poor percolation rates (on 
order of 75 minutes per inch).  Much of the area also has capping layers of clay 
within the shallower layers of soil, which require special considerations in the 
design, such as deeper than typical infiltration trenches.   
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4. Wastewater Disposal 

Most of the existing residences and businesses in the study area are 
served by individual onsite wastewater disposal systems.  Bedford County 
Environmental Health Department reports that there is an increasing rate of 
failure of these septic systems due to age and poor soils in the subdivision areas.  

Goodview Elementary School uses a mass drainfield system for 
wastewater disposal.  A mass drainfield is any subsurface wastewater disposal 
system that discharges more than 1,200 gpd per acre (Virginia State Board of 
Health, Sewage Handling and Disposal Regulations, 12 VAC 5-610).   

There are two permitted WWTP’s in Stewartsville.  The Stewartsville 
Elementary Sewage Treatment Plant (VPDES Permit No. VA0020842) is a  
biological treatment system rated 6,000 gallons per day (gpd) with a point source 
discharge.  Effluent is discharged to an unnamed tributary of Nat Branch.  The 
Oak Ridge Mobile Home Park (VPDES Permit No. VA0072389) is permitted for 
15,000 gpd and discharges to an unnamed tributary of Falling Creek.  Refer to 
Figure 3 for the location of these WWTP’s.  
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C. WASTEWATER REGULATION 

1. Existing State Regulations 

Wastewater treatment and disposal systems are governed by two 
different agencies in the state.  Systems that discharge treated wastewater to a 
surface water (drainage ditch, stream, river, or lake) fall under the jurisdiction of 
the Department of Environmental Quality (DEQ).  Systems that discharge 
wastewater into the soil fall under the jurisdiction of the Virginia Department of 
Health (VDH). 

In December 2011, the VDH promulgated the Emergency Regulations for 
Alternative Onsite Sewage Systems (AOSS) (12 VAC 5-613).  The new 
regulations supplement the Sewage Handling and Disposal Regulations (12 VAC 
5-610), which address permitting and other requirements for onsite sewage 
systems including AOSS.  An AOSS is defined as a treatment works that is not a 
conventional onsite sewage system and does not result in a point source 
discharge.  These regulations establish performance criteria, operational and 
monitoring requirements, and standard engineering practices for AOSS treatment 
works.  

The DEQ uses the Sewage Collection and Treatment (SCAT) 
Regulations to govern the design, operation and maintenance of wastewater 
treatment systems that discharge to state waters, directly or indirectly.  DEQ also 
uses the Virginia Pollution Discharge Elimination System (VPDES) permit to set 
effluent quality limits for treated wastewater and monitoring procedures.  These 
requirements are set on a case-by-case basis to reflect the size and complexity 
of the treatment facility and to maintain or restore water quality in the receiving 
stream.  To determine potential discharge limits to receiving waters, DEQ will 
give an anticipated set of limits; however, actual limits cannot be determined until 
a VPDES permit application is submitted for a given discharge location. 

2. Future Trends 

VPDES permits for discharges into the Chesapeake Bay and its 
tributaries establish nutrient limits for total nitrogen (TN) and total phosphorus 
(TP).  Although not yet required in other watersheds in Virginia, plants currently 
being planned, designed, and constructed are taking these stricter standards into 
consideration.  For example, the Wolf Creek Water Reclamation Facility in 
Abingdon, Virginia, added nutrient removal capability in its 2007 upgrades, 
despite no nutrient limits in its permit.  Anticipating this future trend, the Policy for 
Nutrient Enriched Waters (9 VAC 25-40-10) allows the reopening of permits for 
discharges into waters designated as nutrient enriched if TN and TP in a 
discharge potentially exceed specified concentrations.  Therefore, for this PER, it 
is assumed that future permits for a Stewartsville area WWTP will establish 
nutrient limits for TN and TP.      
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D. FUTURE WASTEWATER REQUIREMENTS 

1. Future Land Use and Flow Projections 

Based on the WW Associates study, the usable commercial area in 
Stewartsville is 50 percent of the total land area.  A coverage factor of 20 percent 
was used to estimate the amount of land to be covered by commercial structures.  
A flow rate of 0.1 gpd per square foot of building area was used to estimate the 
ultimate potential flow.  This ultimate potential flow was multiplied by the 
percentage of the service area that is expected to develop within 20 years to 
yield an estimated 20-year average daily flow.  Buildout for commercial areas 
was estimated at 75 percent.  Based on these assumptions, the ultimate flow 
was estimated to be 154,000 gpd considering 353 acres of commercial/industrial 
development.  Average daily flow was estimated to be 115,000 gpd with a design 
peak flow of 200 gallons per minute (gpm) assuming a 2.5 peaking factor.  This 
study assumes that the flows calculated in the 2003 WW Associates study are 
reasonable for planning purposes and will utilize them for preparing alternatives 
for evaluation.   
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E. TREATMENT OPTIONS 

1. General 

In order to handle the volume of wastewater generated in the area, there 
will be a need to provide treatment and a viable means of disposal of the treated 
wastewater.  Depending on the disposal method, the degree of treatment will 
vary.  Historically, facilities that discharge into the ground rely on the soils for final 
treatment and typically have a lower treatment requirement than facilities that 
discharge to surface waters.  With the recent promulgation of VDH’s Alternative 
Onsite Sewage System Regulations, this is no longer the case. 

2. Treatment 

There are three levels of treatment of wastewater:  primary, secondary, 
and tertiary.  Primary treatment is limited to the removal of coarse solids and 
minimal biological reduction of the wastewater.  Primary treatment is only used 
where additional treatment is provided (such as soil-based secondary treatment) 
on single or multi-family residences.  Secondary treatment involves biologically 
treating the wastewater and reducing the organic matter and nitrogen in the 
wastewater prior to disposal.  There are various methods to achieve biological 
treatment and each treatment process has its own advantages and 
disadvantages.  Secondary treatment is generally capable of producing effluent 
qualities less than 15 mg/L of biochemical oxygen demand (BOD) and total 
suspended solids (TSS), and nitrogen under 5 mg/L.  Tertiary treatment involves 
an even higher degree of treatment and often involves chemical process to 
facilitate nutrient reduction and filtration for polishing.  Tertiary treatment is 
typically provided when a high degree of treatment is necessary prior to the 
treated wastewater being discharged to a sensitive receiving water body. 

It is beyond the scope of this study to review and evaluate the various 
wastewater treatment methods that may be applicable to meeting the treatment 
needs within the study area.  Because of the potential development density in the 
area, odor control should be a consideration regardless of treatment process. 

3. Stream Discharge Options  

Any discharge of treated wastewater would require a permit from the 
DEQ.  The WW Associates study previously identified a potential discharge 
location at Falling Creek near its crossing of Route 619 and downstream of the 
confluence of Sandy Creek (an intermittent stream according to the Stewartsville 
USGS Topo Quad, Photorevised 1985).  Falling Creek is the only all-weather 
stream in the service area that could potentially serve as a receiving source of 
the wastewater discharge.  While much of the proposed collection system could 
flow by gravity to this location, we anticipate that a pump station would be 
required for the Stewartsville Elementary School.  The discharge point is less 
than 5 miles upstream of the pool elevation of Smith Mountain Lake but is just 
over 15 miles from the only existing water intake on the Lake at High Point.  
Falling Creek discharges into a section of the Roanoke River Basin classified as 
a Public Water Supply (PWS) in the Virginia Water Quality Standards 
administered by DEQ.  The facility should be designed to meet DEQ water 
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quality and reliability requirements for discharge to a PWS designated stream.  
Smith Mountain Lake is also primary contact recreational waters.  In general, the 
design and location of the proposed facility should be selected to minimize 
potential adverse public health impacts.  A conversation with our office and the 
Danville Regional Office of Drinking Water regarding the proposed discharge 
location on Falling Creek reiterated these concerns.  

For the purpose of this report, it is assumed that a treatment plant within 
the Stewartsville area would be located on Falling Creek adjacent to Route 619 
(Turner Branch Road).  Because Falling Creek is a tributary of Smith Mountain 
Lake, high quality effluent will be required to facilitate this discharge; and it is 
likely that nitrogen, phosphorous, metals, and other priority pollutants will be 
regulated at low limits.   DEQ cannot provide discharge limits for a site until an 
application has been filed with DEQ for the discharge location.  It is anticipated 
that there would be significant public opposition to any discharge of treated 
wastewater that would ultimately enter Smith Mountain Lake.  The technology is 
available to meet stringent water quality standards; however, the public 
perception is not something that can be overlooked. 

4. On-site Disposal Options 

The use of conventional drainfields for disposal of small amounts of 
wastewater from individual residences, small multi-family homes or small 
businesses is becoming less feasible in the study area due to the lack of suitable 
soils for discharge and the increasing density of development.  The 
Environmental Health Supervisor for Bedford County reports that there has 
generally been an increased rate of failure of individual homeowner septic fields 
in this area, requiring costly replacement with treatment systems that produce a 
higher quality effluent prior to soil disposal.  It is highly unlikely that enough 
suitable soils could be located within the service area to support an AOSS. 

East and south of the service area (closer to Smith Mountain Lake), the 
quality of soils suitable for AOSS systems improves.  The good soils are typically 
identified on soils maps as Braddock fine sandy loams (NRCS Soil Survey).  The 
Braddock series consists of very deep, well drained, and moderately permeable 
soils formed in colluvium and alluvium derived dominantly from a mixture of 
crystalline rocks. They are located on footslopes of ridges and colluvial fans and 
adjacent high terraces.  Data from NRCS indicate that the Braddock soils in the 
study area have saturated hydraulic conductivity (Ksat) values of 10 to 12 
micrometers per second (35 to 42 minutes per inch).  This would be considered 
soil texture group 2B according to VDH Regulations.  In order to utilize these 
soils for disposal, a treatment plant with similar levels of treatment as a 
conventional point source discharge plant would be required, and multiple pump 
stations would be required to transmit the raw wastewater to the site of the 
treatment plant and disposal area.  With an AOSS including all the elements of a 
surface discharge system plus a transmission piping and an onsite disposal 
system, it is obvious that the cost would greatly exceed that of a surface 
discharge.  Analyzing this option in more detail is beyond the scope of this study; 
however, it could possibly be considered in the future should obtaining a 
discharge permit into Falling Creek prove infeasible. 
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5. Septage and Sludge Disposal 

The treatment and disposal of biosolids is an important element of any 
treatment option.  Conventional onsite systems produce septage as part of their 
primary treatment.  Septage is the liquid and solid mixture that is pumped out of a 
septic tank.  This wastewater has extremely high concentrations of organic 
matter and inert material and is anaerobic in nature.  Most treatment facilities are 
not equipped to handle septage.  The Moneta WWTP has septage receiving 
facilities; however, due to the current flows, the facility has limited ability to 
handle them.  It is recommended that septage generated in the study area be 
hauled to the Roanoke Regional WPCP for disposal and treatment.  This 
treatment facility has recently undergone an upgrade that will allow it to continue 
to handle septage from neighboring communities. 

Facilities providing secondary and tertiary treatment of wastewater will 
also produce biosolids; however, the material has undergone additional 
treatment and is generally safe for disposal.  Most municipal treatment facilities 
provide facilities to dewater the biosolids and produce a “dry cake” of sludge.  
The sludge can then be landfilled or land applied.  Another option would be to 
haul liquid sludge to another nearby treatment facility such as Moneta WWTP for 
dewatering and disposal. 

6. Operational Considerations 

All treatment systems must be properly operated and maintained to 
ensure they function as intended.  Facilities that discharge to a water body fall 
under the jurisdiction of the DEQ.  The DEQ sets minimum operator 
requirements for the facility based on its complexity and size.  Facilities under 
40,000 gpd and providing only secondary treatment may only require part time 
operation, seven days per week by a Class IV operator.  However, a treatment 
facility that treats greater than 40,000 gpd and up to 500,000 gpd with tertiary 
treatment may require staffing up to 16 hours per day under the supervision of a 
Class II or higher operator.  Treatment facilities using alternative onsite disposal 
under the jurisdiction of VDH typically have equal staffing requirements for 
facilities with flow greater than 40,000 gpd but significantly less operational 
requirements for facilities under 40,000 gpd capacity.  These facilities will usually 
require part time operations on a daily basis for larger facilities to no operational 
requirements for the small facilities. 

Treatment plant reliability requirements are dictated by downstream water 
use.  A facility within this study area would be classified by VDH and DEQ as 
needing to meet Class I reliability standards.  Class I facilities and their 
associated pump stations must be operational during any power outage which 
means they must have automatic transfer switches and emergency generators to 
maintain their operational capabilities during power outages.  Facilities that most 
meet Class I reliability standards also have a higher operational requirement. 

Because of the topography of the study area, most of the transmission 
alternatives will require a pump station and force main.  These pumping facilities 
will have their own operational requirements.  Daily inspection is usually required 
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to insure they are properly functioning.  They may also require emergency 
generators if they are required to meet Class I reliability standards. 

Operational costs for treatment facilities vary widely throughout the state.  
Facilities providing treatment with a capacity between 100,000 gpd and 500,000 
gpd will typically see an annual cost of $0.75 to $2.00 per gallon of treatment 
capacity.  As the size of a facility increases, the cost of treatment per gallon 
decreases.  These costs are also influenced by the size of the collection system, 
the number of pump stations, testing requirements, and level of treatment 
required. 

Longevity of drainfields is also an operational consideration and a 
documented problem in the study area.  A properly operated and maintained 
system is likely to function indefinitely.  However, facilities that are neglected will 
likely have failures in the drainfield.  In some instances, a failed field may be 
restored if it is given time to recover or cleaned.  In some cases, the failures are 
not readily apparent until it is too late and the field is no longer salvageable.  
Land use over a drainfield is limited, and these areas appear as open or “green” 
space.  When these drainfields are abandoned, these open areas may succumb 
to development.  
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F. DISCUSSION OF COLLECTION AND TREATMENT ALTERNATIVES 

1. General 

This section discusses the collection, treatment, and transmission 
alternatives that were previously developed for the BCPSA.  The alternatives 
include a new Stewartsville WWTP, pumping to the Moneta WWTP, pumping to 
the Montvale WWTP, and pumping to the Roanoke Regional WPCP.  
Comparative project costs are included in this section.  Preliminary cost 
estimates are provided in Appendix A. 

2. Collection System 

A wastewater collection system will be constructed to serve existing and 
future residential, commercial, and industrial development in the Stewartsville 
area (refer to Figure 3).  The wastewater collection system would be designed at 
a minimum peak flow of 2.5 times the average design flow of 115,000 gpd, or 
287,500 gpd (200 gpm).  In accordance with Virginia Sewage Collection and 
Treatment (SCAT) Regulations 9 VAC 25-790, sewers should not be less than 8-
inch diameter with a minimum slope of 0.4 percent, which yields a minimum 
capacity of about 500,000 gpd. 

The collection system would consist of approximately 36,250 feet of 8-
inch diameter gravity mains and interceptor sewers.  The proposed route of the 
Drewrys Hill interceptor (18,750 feet) would proceed east in and near Route 24 
and then follow Route 886 (Drewrys Hill Road) to the collection point.  The 
Trackers Lane main (4,700 feet), Trapper Lane main (3,200 feet), Drewrys Hill 
main (6,000 feet), and Stewartsville main (3,600 feet) would collect flows from 
developments and businesses in the north to the collection point.  The Trapper 
Lane and Stewartsville mains would follow the tributary branches of the creek.  
Rock may be encountered in the creek beds, thereby potentially increasing costs 
in these areas.  The proposed collection system has limited laterals and 
submains to individual residential, commercial, or industrial sites within the 
service area.    

A pump station would be required at the Stewartsville Elementary School 
to collect flows from the existing WWTP, which will then be abandoned.  The 
pump station would be rated 40 gpm at 50 feet total dynamic head (TDH) and 2 
hp.  The pumps would be equipped with a grinder or grinder pump to reduce 
solids.  A 3-inch force main 800 feet long would transfer wastewater into the 
Drewrys Hill main. 

For the cost estimate, it was assumed that a 30-foot easement would be 
required for the sewers located outside the public right-of-way.  Two bored 
highway crossings would be required for the Trappers Lane and Drewrys Hill 
mains.   VDOT and Bedford County would review the project for the portion 
inside the right-of-way. 

The estimated project cost of the collection system is included in the 
costs of the transmission and treatment alternatives following this section. 
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3. Stewartsville WWTP Alternative 

This alternative includes the construction of a 115,000-gpd Stewartsville 
Wastewater Treatment Plant (WWTP) near the location where Falling Creek 
crosses Route 619 (see Figure 4).  Treated effluent would be discharged into 
Falling Creek. 

The treatment plant would be designed to achieve BOD/TSS limits of 10 
mg/L and TN/TP limits of 8 mg/L and 1 mg/L, respectively.  For purposes of this 
study, an extended aeration treatment plant using the Modified Ludzack Ettinger 
(MLE) process was assumed.  The plant would include screened headworks, 
aerobic digesters, sludge dewatering, tertiary filtration facilities, and UV 
disinfection.  Ancillary structures would include an operations building and lab.  
The approximate footprint of the treatment tanks would be about 120 feet by 40 
feet.  At least a 15-acre site would be required for the plant to provide the 
required buffer zones of 400 feet from the aerated tanks.  The estimated project 
cost is shown in Table 1.  Note that operation & maintenance (O&M) costs and 
life cycle costs are excluded. 

Table 1 – Estimated Project Cost for Stewartsville WWTP Alternative 

Project Component Cost ($) 
Collection System $4,091,000 
Wastewater Treatment Plant $1,500,000 

Total Construction Cost $5,591,000 
Related Costs $2,889,000 

Total Project Costs $8,480,000 

4. Pump to Moneta WWTP Alternative 

This alternative consists of pumping sewage to the Moneta WWTP (see 
Figure 5).  The capacity of the Moneta WWTP is 500,000 gpd and current 
average daily flow is approximately 54,000 gpd.  Thus, excess capacity is 
available for treating Stewartsville flows.  Wastewater would be piped east on 
Stewartsville Road (Route 24), then south on Stony Fork Road (Route 801), and 
southwest on Moneta Road (Route 122) to White House Road.  The access road 
to the WWTP is located about a half mile south.  

Approximately 99,000 feet of 6-inch force main and eight pump stations 
would be required to transmit raw wastewater to the WWTP.  The approximate 
locations of the pump stations are shown on Figure 4.  For purposes of this 
feasibility study, pumps would be rated 200 gpm at 140 feet TDH with 20 hp 
motors.  A backup generator would be provided for each station.  The first pump 
station in the system would be equipped with a grinder. 
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The detention time in the force main would be approximately 12 hours.  
Detention times greater than 12 hours would increase the likelihood of hydrogen 
sulfide buildup in the force main; therefore, odor control would be added at the 
pump station.  Typical chemicals used for odor control are magnesium hydroxide, 
hydrogen peroxide, or other proprietary solutions such as “Bioxide” by Siemens. 

Property acquisition from private owners of approximately 0.25-acre for 
each pump station would be required.  The entire alignment would be located 
inside public right-of-way; therefore, easements would not be required.  VDOT 
and Bedford County would want to review the project.  The estimated project cost 
is shown in Table 2. 

Table 2 – Estimated Project Cost for Pump to Moneta WWTP Alternative 

Project Component Cost ($) 
Collection System $4,091,000 
Transmission System $10,184,000 

Total Construction Cost $14,275,000 
Related Costs $5,848,000 

Total Project Costs $20,123,000 
 

5. Pump to Montvale WWTP Alternative 

This alternative considers pumping to the Montvale WWTP (see Figure 
6).  The approximate length of 6-inch force main would be 72,000 feet.  The 
alignment would proceed north on Jordantown Road to Shady Grove and then 
north on Quarterwood Road to the Montvale WWTP.  The terrain consists of 
multiple hills and valleys, thereby requiring a considerable number of pump 
stations (i.e., at least 13).  In addition, the Montvale’s WWTP only has a capacity 
of 50,000 gpd with a limited ability to expand.  For these reasons, this alternative 
was not considered feasible and a project cost estimate was not prepared. 

6. Pump to the Roanoke Regional WPCP Alternative 

a. General 

This alternative includes conveying raw wastewater to the 
Roanoke Regional Water Pollution Control Plant (WPCP) from the Town 
of Vinton’s Third Street Pump Station, which is located at the boundary of 
the Town and City of Roanoke.  Two sub-options were considered:  (1) 
pumping into the Town of Vinton’s wastewater collection system and 
using Vinton’s system to convey the wastewater the rest of the way to the 
Third Street Pump Station, or (2) pumping directly to the Third Street 
Pump Station.   
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 b. Pump into Vinton’s Collection System 

The Town of Vinton currently has agreements with Roanoke 
County and WVWA for transmission and treatment of 6 mgd at the 
Roanoke Regional WPCP.  The Town currently uses approximately 1.1 to 
1.4 mgd.  This alternative would transmit flows through Town of Vinton’s 
existing wastewater collection system to the Third Street Pump Station, 
where it would be pumped into the WVWA’s system and conveyed to the 
Roanoke Regional WPCP.   

This alternative consists of approximately 20,000 feet of 6-inch 
force main with four pump stations discharging into the Town of Vinton’s 
William Byrd Collector (Town MH #WB-410000).  This manhole is located 
near Mountain View Road and Staton Drive (see Figure 7).  The force 
main would be located in the same easement as the collection system. 
The pump stations would be similar to the ones described for the Moneta 
alternative.   

In order for this alternative to be feasible for both the Town of 
Vinton and BCPSA, several improvements to the Town’s wastewater 
collection system along the route selected for this alternative would be 
required.  The improvements required along this route are summarized in 
Table 3.   
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Table 3 - Town of Vinton Collection System Modifications 

Proposed Route (Starting 
at Upstream End) 

Length 
(feet) 

Pipe 
Description 

Approx Year 
Installed 

Modifications Required 

William Byrd Collector 1,200 10” Concrete 1967 None 
William Byrd Collector 303 10” PVC 2001 None 
William Byrd Collector 4,164 12” PVC/DIP 2004 None 
Wolf Creek Interceptor 5,577 12”-15” PVC 

& 16” DIP 
2004 None 

Hardy Road PS    Pump capacity limited to 760 
gpm (1.1 mgd); remove I&I or 
increase pump capacity* 

Hardy Road Force Main 2,600 10” DIP 1980 Increase diameter to 12 inch 
Hardy Road Force Main 3,045 12” PVC 2008 None 
Niagara Road Collector 1,396 12” Concrete 1965 None 
Niagara Road Interceptor 
(Between Niagara Road 
and Chestnut Street) 

2,154 12” PVC  1990 Pipe overflows during I&I 
events; increase pipe diameter 
to 15 inch* 

Niagara Road Interceptor 
(Between Chestnut 
Street and Third Street 
PS) 

2,069 12” Concrete 1940 Pipe overflows during I&I 
events; increase pipe diameter 
to 15 inch* 

*References: 

1. “Wastewater Capacity Analysis of Sewer Interceptor from Niagara Road Pump Station to Third 
Street Pump Station, Vinton, VA”, dated August 2009, by Anderson & Associates, Inc. 

2. “Infiltration and Inflow (I&I) Study, Town of Vinton, VA”, dated December 2011, by Anderson & 
Associates, Inc. 

 

The I&I Study (reference 2 above) identified several areas where 
I&I could be removed to increase capacity of the existing interceptor/ 
collectors.  As indicated in Table 3 above, Hardy Road Pump Station has 
limited capacity.  Options available are to replace the pumps with larger 
pumps, increase the size of the discharge force main, or reduce I&I.  It is 
unknown at this stage whether larger pumps installed at the Hardy Road 
Pump Station would fit into the existing building.  Replacing 2,600 feet of 
force main would also be expensive.  Therefore, for this study, it was 
assumed that individual I&I projects could be performed that would 
increase capacity by 400 gpm (alternatively, reduce I&I by 400 gpm).  
This rate was determined by using a factor of safety of 2 on the required 
pumping rate of 200 gpm.  The potential I&I projects are identified in 
Table 4.   

Table 4 – Potential I&I Projects Upstream of Hardy Road Pump Station 

Project Name Estimated I&I 
Reduction 

(gpm) 
Lindenwood – replacement of 330 feet of 8 inch Concrete (circa 
1955) 

80 

Lindenwood – relining of 130 feet of 8 inch PVC (circa 2005) 50 
Lower Wolf Creek – replacement of 1800 feet of 8 inch Concrete 
(circa 1968) 

200 

Crofton – replacement of 107 feet of 8 inch Concrete (circa 1967) 100 
Total 400 
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The project costs associated with this alternative are presented in 
Table 5.  The costs assume that BCPSA would contribute approximately 
one-half of the cost of these improvements (i.e., 200 gpm/400 gpm).  It 
should be noted that the preliminary cost estimates for these I&I projects 
cannot be determined with certainty at this stage. 

Table 5 – Estimated Project Cost for Pumping into Vinton’s Wastewater System 

Project Component Cost ($) 
Collection System $4,091,000 
Transmission System $2,537,000 
Vinton System Improvements (one-half) $352,000 

Total Construction Cost $6,980,000 
Related Costs $3.166,000 

Total Project Costs $10,146,000 
 

c. Pump Directly to WVWA’s Wastewater System 

This alternative consists of pumping directly to the Third Street 
Pump Station (see Figure 8) and is comprised of approximately 38,000 
feet of 6-inch force main and six pump stations similar to the ones 
described previously.  The force main would be located in the Washington 
Avenue (Route 24) right-of-way through the Town of Vinton, where it 
would proceed south on the Hardy Road Bypass onto Hardy Road and 
then proceed west on Hardy Road/Virginia Avenue.  The route would turn 
south on South Pollard Street to the Third Street Pump Station. 

Because the force main would pass under the Blue Ridge 
Parkway Overpass, a right-of-way permit from the National Park Service 
(NPS) would be required.  NPS would most likely require an extensive 
review period (up to 24 months).  There are also several types of fees 
associated with the right-of-way permit that would be assessed annually.  
Their focus would be mainly on avoiding disruption to the operation of the 
Parkway and avoiding impacts to the natural aesthetics of the area.  To 
this end, the NPS would consider whether installation of a sewer line 
would attract new housing developments, which could impact the natural 
resources of the area.  Environmental and cultural compliance would 
have to be documented.  VDOT and Bedford County would also want to 
review the project. 

This alternative has a major stream crossing at Wolf Creek, which 
would require a Joint Permit Application (JPA) through the Corps of 
Engineers and state agencies.  Property and easement acquisition would 
be required through VDOT, Town of Vinton, and private owners.  It would 
also require that the BCPSA operate and maintain a pump station located 
in the Town of Vinton.  The project costs are presented in Table 6.  
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Table 6 – Estimated Project Cost for Pumping to WVWA’s Wastewater System 

Project Component Cost ($) 
Collection System $4,091,000 
Transmission System $4,483,000 

Total Construction Cost $8,574,000 
Related Costs $3,771,000 

Total Project Costs $12,345,000 
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G. FINDINGS AND RECOMMENDATIONS 

1. General 

This section discusses the findings and recommendations of the 
collection and treatment alternatives presented in the previous section. Table 7 
summarizes the estimated project costs of all of the alternatives. 

Table 7 – Comparative Project Costs of Alternatives 

 
Project Component 

Alternative 
Stewartsville 

WWTP 
Pump to 
Moneta 

Pump to 
Vinton 

Pump to 
WVWA 

Collection System $4,091,000 $4,091,000 $4,091,000 $4,091,000
Transmission System -- $10,184,000 $2,889,000 $4,483,000
Wastewater Treatment Plant $1,500,000 -- -- -- 

Total Construction Cost $5,591,000 $14,275,000 $6,980,000 $8,574,000
Related Costs $2,889,000 $5,848,000 $3,166,000 $3,771,000

Total Project Costs $8,480,000 $20,123,000 $10,146,000 $12,345,000

 

2. Findings 

The findings of the preliminary analysis of the collection and treatment 
alternatives are: 

a. Considering capital cost only, the Stewartsville WWTP alternative is 
the lowest cost alternative.  It is beyond the scope of this study to 
determine annual O&M cost of each alternative and potential 
revenue from customers in the service area.  However, the cost per 
gallon to operate a small treatment plant can greatly exceed that for 
a larger plant and this would need to be considered by the BCPSA to 
determine the impact to its rates and whether the project is 
economically viable.  Based on a rough estimate, there appears to 
be about 360 mixed use structures in the service area.  Assuming 
each structure is a customer, this equates to about $23,600 per 
customer.   

b. Pumping to the Vinton collection system is the second lowest cost 
alternative.  This study assumed that the BCPSA would share in 50% 
of the costs of upgrades to Vinton’s system to reduce I&I to a level 
that would accommodate additional flow from Stewartsville.  This 
would need to be negotiated with Vinton if this alternative was further 
pursued.  A rate that Vinton would charge the BCPSA for sewage 
disposal would also need to be established because Stewartsville 
would be contributing flow to its system that requires additional O&M 
costs.  This rate will be the key to the viability of this alternative. 

c. Pumping to the Moneta WWTP is the highest cost alternative and not 
recommended. 
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3. Recommendations 

If BCPSA determines that it is in their interest to provide sewer service to 
the Stewartsville area in the future, it is recommended that BCPSA proceed with 
developing a Stewartsville WWTP.  In the interim, a VPDES permit application 
could be submitted to DEQ to obtain a discharge permit and establish the 
treatment limits that the WWTP would have to be designed to achieve.  After the 
permit is obtained, we recommend proceeding with a PER that assesses the 
most appropriate treatment technology and investigates funding options for 
constructing the project.   
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12/30/2011

Stewartsville Sewer Feasibility Study

Bedford County PSA

JN 29623

Estimated Project Costs

Stewartsville WWTP Alternative

Quantity Unit Unit Cost Subtotal Total
A)  CONSTRUCTION COST

Collection System
Mobilization @ 5% of Total Construction Cost 1 LS $195,000 $195,000
8" PVC Sewer (in public right-of-way) 18,800 LF $80 $1,504,000
8" PVC Sewer (cross country) 17,450 LF $100 $1,745,000
Pump Station (40 gpm, 50 ft TDH, 2 hp) w/grinder 1 LS $100,000 $100,000
3" PVC Force Main (in public right-of-way) 800 LF $50 $40,000
Pavement Removal and Replacement 4,060 SY $50 $203,000
Pavement Overlay 1,130 SY $30 $33,900
Highway Bore Crossings (2) 300 LF $400 $120,000
Precast Standard Manholes 100 EA $1,500 $150,000

Subtotal $4,091,000
Wastewater Treatment Plant 1 LS $1,500,000 $1,500,000

Total Construction Cost $5,591,000

B)  RELATED COST

Engineering (Basic Design) 8 % $5,591,000 $447,300
Engineering (Construction) 5 % $5,591,000 $279,600
Inspection (two full time for one year @ $65/hr) 1 LS $270,400 $270,400
Legal, Audit, etc. 1.5 % $5,591,000 $83,900
Additional Engineering 5 % $5,591,000 $279,600
Administration 5 % $5,591,000 $279,600
Property Acquisition 15 AC $30,000 $450,000
Easement Acquisition (30' wide) 20 AC $5,000 $100,000
Contingency 10 % $5,591,000 $559,100
Interest During Construction 2.5 % $5,591,000 $139,800

Total Related Cost $2,889,000

TOTAL PROJECT COST $8,480,000

Anderson&Associates, Inc. \\AAPROJECTS\Projects\29\29623\29623_ENGINEERING\Design\Calcs\29623_Project_Cost_Estimate
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Stewartsville Sewer Feasibility Study

Bedford County PSA

JN 29623

Estimated Project Costs

Pump to Moneta WWTP Alternative

Quantity Unit Unit Cost Subtotal Total
A)  CONSTRUCTION COST

Collection System

Mobilization @ 5% of Total Construction Cost 1 LS $195,000 $195,000
8" PVC Sewer (in public right-of-way) 18,800 LF $80 $1,504,000
8" PVC Sewer (cross country) 17,450 LF $100 $1,745,000
Pump Station (40 gpm, 50 ft TDH, 2 hp) w/grinder 1 LS $100,000 $100,000
3" PVC Force Main (in public right-of-way) 800 LF $50 $40,000
Pavement Removal and Replacement 4,060 SY $50 $203,000
Pavement Overlay 1,130 SY $30 $33,900
Highway Bore Crossings (2) 300 LF $400 $120,000
Precast Standard Manholes 100 EA $1,500 $150,000

Subtotal $4,091,000
Transmission System

Mobilization @ 5% of Total Construction Cost 1 LS $485,000 $485,000
6" PVC Force Main (in public right-of-way) 99,000 LF $65 $6,435,000
Pump Station (200 gpm, 140 ft TDH, 20 hp) w/grinder 1 EA $250,000 $250,000
Pump Station (200 gpm, 140 ft TDH, 20 hp) 8 EA $200,000 $1,600,000
Pavement Removal and Replacement 21,400 SY $50 $1,070,000
Pavement Overlay 6,000 SY $30 $180,000
Odor Control System 1 LS $15,000 $15,000
2" Air Releases (every 2000') 50 EA $3,000 $148,500

Subtotal $10,184,000

Total Construction Cost $14,275,000

B)  RELATED COST

Engineering (Basic Design) 8 % $14,275,000 $1,142,000
Engineering (Construction) 5 % $14,275,000 $713,800
Inspection (two full time for 1-1/2 years @ $65/hr) 1 LS $405,600 $405,600
Legal, Audit, etc. 1.5 % $14,275,000 $214,100
Additional Engineering 5 % $14,275,000 $713,800
Administration 5 % $14,275,000 $713,800
Property Acquisition 2 AC $30,000 $60,000
Easement Acquisition (30' wide) 20 AC $5,000 $100,000
Contingency 10 % $14,275,000 $1,427,500
Interest During Construction 2.5 % $14,275,000 $356,900

Total Related Cost $5,848,000

TOTAL PROJECT COST $20,123,000

Anderson&Associates, Inc. \\AAPROJECTS\Projects\29\29623\29623_ENGINEERING\Design\Calcs\29623_Project_Cost_Estimate
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Stewartsville Sewer Feasibility Study

Bedford County PSA

JN 29623

Estimated Project Costs

Pump to Roanoke Regional WPCP Alternative Through Town of Vinton System

Quantity Unit Unit Cost Subtotal Total
A)  CONSTRUCTION COST

Collection System

Mobilization @ 5% of Total Construction Cost 1 LS $195,000 $195,000
8" PVC Sewer (in public right-of-way) 18,800 LF $80 $1,504,000
8" PVC Sewer (cross country) 17,450 LF $100 $1,745,000
Pump Station (40 gpm, 50 ft TDH, 2 hp) w/grinder 1 LS $100,000 $100,000
3" PVC Force Main (in public right-of-way) 800 LF $50 $40,000
Pavement Removal and Replacement 4,060 SY $50 $203,000
Pavement Overlay 1,130 SY $30 $33,900
Highway Bore Crossings (2) 300 LF $400 $120,000
Precast Standard Manholes 100 EA $1,500 $150,000

Subtotal $4,091,000
Transmission System

Mobilization @ 5% of Total Construction Cost 1 LS $121,000 $121,000
6" PVC Force Main (in public right-of-way) 14,000 LF $65 $910,000
6" PVC Force Main (cross country) 6,000 LF $75 $450,000
Pump Station (200 gpm, 140 ft TDH, 20 hp) w/grinder 1 EA $250,000 $250,000
Pump Station (200 gpm, 140 ft TDH, 20 hp) 3 EA $200,000 $600,000
Pavement Removal and Replacement 3,000 SY $50 $150,000
Pavement Overlay 840 SY $30 $25,200
2" Air Releases (every 2000') 10 EA $3,000 $30,000

Subtotal $2,537,000
Vinton System Improvements (50% of Total)

15" PVC Sewer 4,200 LF $120 $504,000
8" PVC Sewer 2,237 LF $85 $190,145
8" PVC Sewer Reline 130 LF $65 $8,450

Subtotal $702,595 $352,000

Total Construction Cost $6,980,000

B)  RELATED COST

Engineering (Basic Design) 8 % $6,980,000 $558,400
Engineering (Construction) 5 % $6,980,000 $349,000
Inspection (two full time for 1-1/2 years @ $65/hr) 1 LS $405,600 $405,600
Legal, Audit, etc. 1.5 % $6,980,000 $104,700
Additional Engineering 5 % $6,980,000 $349,000
Administration 5 % $6,980,000 $349,000
Property Acquisition 0.25 AC $30,000 $7,500
Easement Acquisition (30' wide) 20 AC $5,000 $100,000
Permitting 1 % $6,980,000 $69,800
Contingency 10 % $6,980,000 $698,000
Interest During Construction 2.5 % $6,980,000 $174,500

Total Related Cost $3,166,000

TOTAL PROJECT COST $10,146,000

Anderson&Associates, Inc. \\AAPROJECTS\Projects\29\29623\29623_ENGINEERING\Design\Calcs\29623_Project_Cost_Estimate
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Stewartsville Sewer Feasibility Study

Bedford County PSA

JN 29623

Estimated Project Costs

Pump to Roanoke Regional WPCP Alternative Through New Force Main to Third Street Pump Station

Quantity Unit Unit Cost Subtotal Total
A)  CONSTRUCTION COST

Collection System

Mobilization @ 5% of Total Construction Cost 1 LS $195,000 $195,000
8" PVC Sewer (in public right-of-way) 18,800 LF $80 $1,504,000
8" PVC Sewer (cross country) 17,450 LF $100 $1,745,000
Pump Station (40 gpm, 50 ft TDH, 2 hp) w/grinder 1 LS $100,000 $100,000
3" PVC Force Main (in public right-of-way) 800 LF $50 $40,000
Pavement Removal and Replacement 4,060 SY $50 $203,000
Pavement Overlay 1,130 SY $30 $33,900
Highway Bore Crossings (2) 300 LF $400 $120,000
Precast Standard Manholes 100 EA $1,500 $150,000

Subtotal $4,091,000
Transmission System

Mobilization @ 5% of Total Construction Cost 1 LS $214,000 $214,000
6" PVC Force Main (in public right-of-way) 32,000 LF $65 $2,080,000
6" PVC Force Main (cross country) 6,000 LF $75 $450,000
Stream Crossing 150 LF $200 $30,000
Pump Station (200 gpm, 140 ft TDH, 20 hp) w/grinder 1 EA $250,000 $250,000
Pump Station (200 gpm, 140 ft TDH, 20 hp) 5 EA $200,000 $1,000,000
Pavement Removal and Replacement 6,900 SY $50 $345,000
Pavement Overlay 1,900 SY $30 $57,000
2" Air Releases (every 2000') 19 EA $3,000 $57,000

Subtotal $4,483,000

Total Construction Cost $8,574,000

B)  RELATED COST

Engineering (Basic Design) 8 % $8,574,000 $685,900
Engineering (Construction) 5 % $8,574,000 $428,700
Inspection (two full time for 1-1/2 years @ $65/hr) 1 LS $405,600 $405,600
Legal, Audit, etc. 1.5 % $8,574,000 $128,600
Additional Engineering 5 % $8,574,000 $428,700
Administration 5 % $8,574,000 $428,700
Property Acquisition 0.25 AC $30,000 $7,500
Easement Acquisition (30' wide) 20 AC $5,000 $100,000
Permitting 1 % $8,574,000 $85,700
Contingency 10 % $8,574,000 $857,400
Interest During Construction 2.5 % $8,574,000 $214,400

Total Related Cost $3,771,000

TOTAL PROJECT COST $12,345,000

Anderson&Associates, Inc. \\AAPROJECTS\Projects\29\29623\29623_ENGINEERING\Design\Calcs\29623_Project_Cost_Estimate




