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EXECUTIVE SUMMARY 
 

The Town of Boone (Town) currently operates a 3.0 million gallons per day (mgd) 
conventional water treatment plant under Water System ID No. NC0195010. 
 

According to available 2008 data, the Town currently supplies an average daily demand 
(ADD) of 1.8 MGD (2.6 MGD maximum day - MDD) to a population of about 16,400.  This 
population includes many university students that live off-campus and use Town water. This current 
system average day demand (ADD) is anticipated to grow by the year 2030 to 2.75 MGD.  Assuming 
the potential for 0.5 MGD for the Town of Blowing Rock and 1.0 MGD of unallocated reserve for 
unincorporated areas of the County, it’s other municipalities, and industry, the future 2030 average 
day demand (ADD) for planning purposes should be 4.25 MGD (6.8 MGD maximum day).  
Standards for design of water treatment facilities recommend that the facilities be able to deliver the 
maximum (peak) day design in order to ensure a health or safety hazard are not created therefore we 
have utilized 6.8 MGD for our future 2030 supply and treatment capacity. 
 

In considering potential improvements for the water treatment plant, over twenty-seven 
alternatives were evaluated. The water supply and treatment improvement options considered 
included seven sites along the Watauga River, Watauga Lake in Tennessee, the Yadkin River, lakes 
on Federal land, increasing the Town’s existing Winkler Creek reservoir capacity, building a new 
reservoir, wells, interconnections with other utilities, as well as ten sites along the South Fork New 
River.  Based on multiple parameters (e.g. flow volume, distance, accessibility, cost) a site between 
Todd and Brownwood along the South Fork New River was selected.   
 

A present worth analysis determined that, the combination of a new raw water intake and 
transmission system, high rating the existing WTP, and expanding the existing WTP is clearly the 
best option for the Town to address its projected water supply needs.   

 
The proposed new raw water intake shall be located approximately 12 miles east of the 

Town of Boone, on the South Fork New River’s southern bank, between Todd and Brownwood in 
Watauga County.  The transmission system improvements shall include the installation of 
approximately 12 miles of water transmission main, and two raw water pump stations.  The 
proposed water transmission mains will be installed almost entirely within existing public road 
rights-of-way.  The only portions of the transmission lines outside existing public rights of way are 
between the intake pump station and Brownwood Road.  

 
 To identify local, state and federal agency concerns regarding the environmental impacts of 
the proposed project an inter-agency pre-scoping meeting was held in Winston-Salem on 21  
February, 2008.  It was attended by members of the North Carolina Department of Environment and 
Natural Resources (NCDENR) Public Water Supply Section (PWSS), Division of Water Resources 
(DWR), Division of Water Quality (DWQ), and Wildlife Resources Commission (WRC); United 
States Department of Agriculture Rural Development (RD); the North Carolina Rural Economic 
Development Center (RC); and WK Dickson & Co., Inc.  A public informational meeting was held by 
RD in the Town of Boone’s Council Chambers on 27 May 2008.  Numerous informal public 
educational meetings were held throughout the local community (e.g. Todd, Mountain House 
Resort, Boone Lions Club, South Fork Baptist Church, and the Broyhill Inn) during September and 
October 2008.  The Boone Mayor and Town Council and the Ashe County Board of Commissioners 
held a joint public meeting at Westwood Elementary School in West Jefferson on 23 June 2009. 
Boone citizens overwhelmingly passed a formal bond referendum to fund the project in the 
November 2008 by more than 2:1 (5,534 yes, 2,085 no).   
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Aquatic resources were formally surveyed at all sites where direct impacts are anticipated.  
No federally protected species were located at any sites and no impacts are anticipated.  
Archaeological resources were formally surveyed at all construction locations outside existing road 
and utility rights of way.  No significant impacts to historically significant resources are anticipated.  
Similarly, the intake pump station’s exterior will be designed to resemble a typical barn, which will 
not impact Brownwood’s bucolic viewshed.  At the selected intake site, numerous design 
alternatives were evaluated.  The selected alternative, an infiltration gallery, will not result in any 
permanent negative impacts to aesthetics, recreation, or stream flow.   
 
 Potential secondary and cumulative impacts to environmental resources resulting from the 
proposed water supply expansion are minimized by Town and County ordinance language and will 
not be significant.   
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1.0. PURPOSE AND NEED OF PROJECT 
 
1.1. Project Description 
 
 
 The Town of Boone (Town), the county seat of Watauga County, North Carolina, proposes to 
expand the treatment capacity of its existing water treatment plant from 3.0 million gallons per day 
(mgd) to 4.5 mgd and construct: a new raw water intake on the South Fork New River, 
approximately 11.6 miles of new raw water transmission line, and two pump stations (Figure 1).   
 
 The Town currently supplies an average of 1.6 MGD (2.6 MGD maximum day) to a 
population of about 16,400. This population includes many university students that live off-campus 
and use Town water. This current system average day demand is anticipated to grow by the year 
2030 to 2.75 MGD.  Assuming the potential for 0.5 MGD for the Town of Blowing Rock’s 
emergency use and 1.0 MGD of unallocated reserve, the future 2030 average day demand for 
planning purposes should be 4.25 MGD (6.8 MGD maximum day).  Standards for design of water 
treatment facilities recommend that the facilities be able to deliver the maximum day design 
therefore we have utilized 6.8 MGD for our future 2030 supply and treatment capacity. 
 
 Boone’s existing water treatment plant was constructed in 1983 and treats surface water via 
chemical addition, rapid mixing, coagulation, flocculation, sedimentation, filtration and disinfection.  
The entire necessary plant expansion is expected to be comprised of equipment addition and in-kind 
replacement in existing concrete basins or in the existing buildings.  All plant expansion will be 
inside the existing fence-line. Based on preliminary evaluation, the proposed capacity expansion will 
include: rapid mixing, flocculation, filtration, chemical storage and feed, high service pumping, 
standby power, structural repairs, and electrical improvements.   
 
 The proposed raw water intake pump station (30 feet by 50 feet) will be constructed along 
the south bank of the South Fork New River approximately 0.5 mile upstream of the Cranberry 
Springs Road Bridge in Watauga County.  It will pump raw water from the South Fork New River 
and be located at the bottom of an existing slope, at the edge of an existing agricultural field.   
 
 To avoid viewshed impacts to the bucolic surroundings, the pump station’s superstructure 
will be designed to look like a well-kept barn.  The barn’s reinforced concrete sides will be built 
using form liners and resemble natural rock (Exhibit 2b).  The barn’s upper level will be made to 
look like typical wooden barn siding.  The building will include an interior stairway to access the 
electrical level. A skylight will be provided to allow natural light into the building. A hoist located 
over the pumps will exit through the front “hayloft” doors (Figures 2a, 2b, and 2c).  
 
 A sand eductor and pump will be provided to allow sand to be removed from the wetwell 
back to the river.  Each intake line will be equipped with a shut-off valve in the wetwell and a 
backwash line from the backwash pump.  This will allow each intake line to be backwashed at 4 
MGD, or twice the intake capacity.  During the backwash cycle, two intake lines will be open, 
providing 4 MGD of water into the wetwell as the remaining intake line is cleaned. This will allow 
each intake line to be cleaned for an extended period as required.  Backwashing will be able to be 
programmed to occur any time during the day or night, which will minimize or eliminate impacts to 
recreational use of the river (Figure 3). 
 
 An emergency generator will be provided that will power the entire facility.  The generator 
will be hidden from view under the barn’s roof and surrounded by a sound attenuating enclosure.  
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The intake louver for the generator room and the generator exhaust will be located on the building’s 
west side, away from the river and existing residences.  Because there is mature hardwood forest on 
the slope west of the site, this design will minimize disturbances to the maximum extent practicable.  
An additional booster pump station will be located along Brownwood Road’s western edge, 1,200 
feet north of US 421, immediately north of an existing electrical substation. 
 
 The raw water intake will be an infiltration gallery (approximately 120 feet by 30 feet) that 
will be installed in the South Fork New River, approximately five feet below the existing channel 
elevation.  The intake’s proposed permitted capacity is 4.0 mgd.  The infiltration gallery will be 
entirely in Watauga County, and have screened intakes that will be sized to keep intake velocities at 
the screen surface less than 0.5 feet per second.  The screens will be backfilled with gravel under 
graded stone.  Large rocks will be sized and installed atop the gravel and stone to protect the intake.  
Because the channel will be returned to original slope and contour following construction, and the 
gallery will be underwater, permanent aesthetic and recreational impacts will not occur.   
 
 Transmission lines will convey raw water approximately 2.6 miles from the intake site, south 
along Brownwood Road (NC 1359) to the booster pump station.  Throughout most of the 
Brownwood Road alignment the lines will be installed under existing pavement.  Where necessary, 
they will be routed close to the existing edge of pavement.  Lines will be entirely in the Brownwood 
Road right of way. Transmission lines will follow US 421 for approximately 6.1 miles, cross the 
South Fork New River immediately upstream of the existing bridge, and turn south along Charlie 
Hollar Road.  They will follow Charlie Hollar Road for approximately 0.7 mile, cross the South Fork 
New River, and parallel an existing gravity sewer interceptor along a Town of Boone greenway trail 
for approximately 1.5 miles, before discharging into an existing raw water transmission line that 
serves the Town’s existing water treatment plant.  The raw water transmission alignment will cross 
the South Fork New River at three locations along the sewer right of way (five total crossings).  All 
crossings of the South Fork New River will either be suspended over the water or bored under the 
river.  No open trenching across the South Fork New River is anticipated.   
 
 Boone’s wastewater treatment plant discharges tertiary treated wastewater upstream of the 
US 421 bridge, which is approximately 23 river-miles upstream of the proposed intake site.  Boone’s 
consumptive use (the amount of raw water intake vs. treated wastewater discharge) is less than one 
percent (i.e. for every 100 gallons of water removed from the South Fork New River’s watershed, 
more than 99 gallons are returned).  The net loss of flow volume at or below the intake site will 
therefore be minimal.   
 
1.2. Purpose and Need of the Project 
 

1.2.1 Health, Sanitation and Security 
 
At this time, there are no concerns over health, sanitation, or security.  However, if the Town 

fails to expand the capacity of their water system it will be forced to curtail growth. 
 
1.2.2. System O & M 
 
The Town’s Unaccounted-for-Water in 2007 was 18 percent.  In addition, the Town has a 

Water Conservation Program called “Every Drop Counts”.  This program’s goal is to promote and 
educated the public about water conservation.  The program includes: 

- Residential Do-It-Yourself Conservation Audit Material 
- Commercial Assessment Program 
- Public Education Program including Community Events 
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- Elementary Education & Conservation Initiative 
- Indoor and Outdoor Conservation Tips 
- Links to web sites with additional conservation information 

 
 

1.2.3. Growth 
 
Historical demand data is shown in Table 1 below. The average Maximum Day Demand / 

Average Day Demand ratio is 1.6 based on 2003 data. This is comparable to other water systems the 
size of Boone, and will be used for future projections. 
 

Table 1. Recent Demand Data 
Water Demand (MGD) 

Year Average Day 
Demand (ADD) 

Maximum Day 
Demand (MDD) 

MDD/ADD Notes 

1992 1.490 2.292 1.54  
1995 1.439 1.820 1.26  
1996 1.421 2.397 1.69  
1997 1.523 2.589 1.70  
1998 1.515 2.242 1.48  
1999 1.579 2.964 (2.052) 1.88 1 
2000 1.677 2.129 1.27  
2001 1.690 2.275 1.35  
2002 1.667 2.021 1.21  
2003 1.618 2.579 (2.257) 1.59 2 
2004 1.654 2.420 (2.200) 1.46 3 & 4 
2005 1.775 2.37 1.34 5 
2007 1.86 2.56 1.38  
2008 1.801 2.289 1.27  

 Notes: 
1. The 2.964 MGD was based on a break in August of 1999. 
2. The 2.579 MGD was based on a break in October of 2003. 
3. The 2.420 MGD was based on a break in January of 2004. 
4. The ADD is based on the first 10 months of 2004. 
5. Based on ten (10) months of data. 

 
Using the 2003 Average Day Demand and the 2002 water system user population, the total 

system average demand per capita is 82.6 gallons per capita per day (gpcd).  Applying this to the 
2030 projected water system user population, and using the average demand per capita shown 
above, we would estimate the 2030 Average Day Demand (ADD) to be 2.75 MGD (33,336 
population x 82.6 gpcd). 

 
The Blowing Rock connection should be evaluated as a regular bulk purchase connection for 

an average daily demand of 0.5 MGD. 
 
It is further recommended for this evaluation that a 1.0 MGD average daily demand 

unallocated reserve should be added to the 2030 projected demand to be used for unexpected 
growth, industry, and bulk purchase.  The total 2030 demand is therefore projected to be [(2.75 for 
Boone) + (0.5 for Blowing Rock) + (1.0 unallocated reserve)] × (1.6 MDD/ADD ratio) = 6.8 MGD 
on a MDD basis. Therefore, the intakes, plant, and possibly the raw water transmission mains need 
to be increased to accommodate the long-term demands. 
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Little reserve capacity is available until these improvements can be made. From a conservative 
perspective, the Town’s maximum daily demand (MDD) is approximately 2.579 MGD.  From an 
aggressive perspective, the MDD is estimated at 2.2 MGD.  Therefore, from a conservative 
perspective based on the last five years of average and maximum daily demand data, the current 
reserve capacity is [(3.0 current MDD capacity) – (2.579 MDD in 2003)] ÷ (1.6 MDD/ADD ratio) = 
0.26 MGD on an ADD basis. At a total system average demand per capita of 82.6 gpcd and 2 
people per household, enough reserve is available to support an additional 1,574 residential housing 
units and associated businesses. From an aggressive perspective, the current reserve capacity is [(3.0 
current MDD capacity) – (2.275 MDD in 2004)] ÷ (1.6 MDD/ADD ratio) = 0.45 MGD on an ADD 
basis. At a total system average demand per capita of 82.6 gpcd in 2004 and 2 people per 
household, enough reserve is available to support an additional 2,724 residential housing units and 
associated businesses.   

 
It should be noted that when the Town’s five day maximum day demand for the system 

reaches 2.40 MGD (80% of capacity), the North Carolina Department of Environment and Natural 
Resources Public Water Supply Section (NCDENR) regulations recommend that expansion planning 
be initiated.  Assuming an ADD of 1.86 MGD in 2007 and the maximum MDD/ADD ratio from the 
past two years of approximately 1.38, the theoretical MDD for 2007 was 2.567 MG.   
 
Table 2. Maximum Daily Demand Projections 
Year 

ADD (MGD) MDD/ADD 
Projected MDD 
(MGD) 

2007 1.86 2.38 2.567 
2008 1.9205 1.38 2.650*** 
2009 1.981 1.38 2.734*** 
2010 2.0415 1.38 2.817*** 

***Estimated. 
 
Therefore, in 2006, the Town crossed NCDENR’s recommended threshold for the initiation 

of expansion planning.  Based on the fact that the Town appears to be adding an additional 0.0605 
MG of consumption per year and an MDD/ADD ratio of 1.38, it is estimated that the Town needs to 
be under construction no later than the 2010 time frame. 
 
2.0. ALTERNATIVES TO THE PROJECT ACTION 
 

In a previous engineering report and study, the Town investigated over 27 different options 
to augment their existing water supply needs.  This investigation included seven (7) sites along the 
Watauga River, Watauga Lake in Tennessee, the Yadkin River, lakes on Federal land, increasing the 
Town’s existing Winkler’s Creek reservoir capacity, building a new reservoir, wells, interconnections 
with other utilities, as well as ten (10) sites along the South Fork New River.  As a result, all of the 
alternatives except for one were not determined to be feasible.  Eight (8) of the alternatives are 
presented below. 
 
2.1. Alternative A – No Action Alternative 
 

This option is not considered to be feasible nor reliable because it will leave the Town with 
an aging water treatment system with increasingly frequent treatment failures due to the continuing 
deterioration of the existing water infrastructure.  It should be noted that the present worth or 
equivalent annual cost of this alternative is zero.  Environmental factors and/or impact to the 
environment would be minimal since the No Action Alternative would leave Boone with no 
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additional treatment system capacity.  However, the socio-economic impact would be severe 
because by not finding additional water capacity and not having additional treatment capacity, the 
Town’s ability to grow would be severely limited.  And, since no action is to be taken, complexity is 
not an issue.  Therefore, the No Action Alternative was not considered any further.   
 
2.2. Alternative B – Optimization of Existing Facilities 
 

The optimization of the Town’s existing water treatment facilities was studied as a portion of 
the Preliminary Engineering Report.  The Town withdrawals more than 20 percent of the 7Q10 as 
permitted from the South Fork New River and Winkler Creek, thus no new raw water supply is 
available at either of the Town’s two existing intakes.  Optimization is not considered to be a long 
term option for the Town because optimization will not increase the available supply of raw water 
for the Town.  Therefore, optimization of the town’s existing water supply is not considered to be 
feasible. 

 
However, increasing the capacity of potable water produced by the Town’s existing Water 

Treatment Plant is viable.  Because the Town withdrawals more than 20 percent of the 7Q10 as 
permitted from the South Fork New River and Winkler Creek, increasing the capacity of potable 
water produced by the existing water treatment plant alone is not sufficient to meet the Town’s short 
term or long term needs.  Increasing the capacity of potable water produced by the Town’s existing 
Water Treatment Plant to a minimum of 4.5 MGD, in conjunction with a new Raw Water Intake, is a 
feasible option to meet short-term water supply and treatment needs for the Town.  In order to meet 
the long term, or 20 year, needs of the Town, the existing Water Treatment Plant will need to be 
expanded.  For additional information, please see Alternative G. 
 
2.3. Alternative C – Interconnections 
 

The feasibility of a water interconnection between ASU and the Town and between the 
Town of Blowing Rock and the Town were studied as a portion of the aforementioned engineering 
report.  No other possible interconnections were considered because there are no other potable 
water providers in Watauga County with a capacity over 0.5 MGD.   

 
The feasibility of a water interconnection between ASU and the Town was ruled out as 

potential long-term source of water supply because ASU does not have sufficient capacity to 
augment the Town’s long-term needs.  ASU has a plant and withdrawal permit for less capacity (i.e. 
2.0 MGD).  In addition, according to ASU’s 2002 Local Water Supply Plan, their average day in the 
year 2030 will be 1.515 MGD.  Therefore, it was not considered to be a candidate to address the 
Town’s long-term needs.  The only benefit an interconnection with ASU will serve is as an 
emergency connection between the Town and the university.  Therefore, an interconnection with 
ASU cannot be considered as an opportunity for meeting the Town’s 20 year need and is not 
considered to be a feasible option.  In addition, the Town and ASU have initiated a project to 
connect their systems for emergency purposes only.    

 
The feasibility of a water interconnection between the Town of Blowing Rock and the Town 

of Boone was also ruled out as a potential long-term source of water supply because the Town of 
Blowing Rock ultimately is looking at Boone as a means of augmenting its own long-term needs.  
Not only does the Town of Blowing Rock have a plant and withdrawal permit for less capacity (i.e. 
2.0 MGD and 0.4 MGD with a skimming provision, respectively), but the Town of Blowing Rock 
has less drainage area upstream of it’s withdrawal point (0.55 sq. mi. versus 23.85 total for the Town 
of Boone). Therefore, it is not considered to be a candidate to address the Town’s long term needs.  
There are only two benefits of an interconnection with the Town of Blowing Rock.  The first benefit 
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is that it will serve is as an emergency connection between the two municipalities.  The second 
benefit is that the Town of Boone plans a 0.5 MGD allocation to the Town of Blowing Rock with 
their proposed expansion.  Therefore, an interconnection with the Town of Blowing Rock cannot be 
considered an opportunity for meeting the Town of Boone’s 20 year need and is not considered to 
be a feasible option.  In addition, the Town of Boone and the Town of Blowing Rock have initiated a 
project to connect their systems for emergency purposes.    
 
2.4. Alternative D – New Wells 
 

This section of the EA addresses the feasibility of a water supply from wells in Watauga 
County.  This option was ruled out as a potential long-term water source because the number of 
wells necessary to supply the Town’s 20-year needs, and the costs associated with these wells is not 
feasible.  Assuming that a well in Watauga County can produce an average of 25 gpm, and that 
wells can only be operated 12 hours per day (according to NCDENR), the Town would need over 
440 wells to meet its 20-year needs.  This number of wells at a cost of approximately $150,000 
each, as well as 22,000 LF of water main, would cost over $69,000,000.  In addition, each well 
would need approximately one (1) acre each in order to have a 100-foot pollution-free radius, which 
would mean a minimum purchase and impact on 440 acres.  Therefore, due to the costs associated 
with the project, as well as the associated environmental impact, the addition of wells for water 
supply to meet the Town’s year 2030 demands is not feasible. 
 
Wells / Water Transmission Main Conceptual Planning 
 

The future 20-year maximum daily demand for the Town is projected to be 6.8 MGD or 
roughly 7.0 MGD, or 9,722 gpm assuming a 12 hour day.  Since the Town’s existing raw water 
supply and transmission system can supply 3.0 MGD, or 4,166 gpm, the new raw water supply and 
transmission system will only need to be capable of handling 4.0 MGD, or 5,556 gpm assuming a 
12 hour day.  The new water transmission main shall be sized for the 20-year pumping rate and 
adequate velocity. For the purposes of this analysis, only 20-year projected demand is considered. 
This is noted because, should this option be implemented, additional water transmission, supply, 
and treatment shall be necessary after the initial 20-year period.  

 
Phase I – Opinion of Capital Costs of Transmission Main 
 

Water Transmission Main Construction Costs  
- 20" DIP Water Transmission Main – 12,500 LF @ $70.50/LF $881,250  
- Asphalt Patch – 12,500 SF @ $5.00/SF    $62,500 
- Asphalt Overlay – 25,000 SF @ $4.00/SF    $100,000 
- Stream Crossings- 300 LF@ $365.00/LF    $109,500 
- Bore - 300 LF @ $320.00/LF      $96,000 
- Rock – 4,400 CY @ $105.00/CY     $462,000 
- River Crossings – 250 LF @ $655/LF     $163,750  
- Contingency (5%)      $93,750 

Water Transmission Main Construction Subtotal  $1,968,750 
 
 Estimated Engineering, Administrative and Related Costs 
 Related to the Water Transmission Main Construction  

- Legal & Administrative      $30,000 
- Engineering Design & Construction Administration  $250,000 

    Subtotal     $280,000 
 



Town of Boone Water System Improvements – Environmental Assessment 

 
 
 12

Phase I – Total Opinion of Capital Cost of Transmission Main  $2,248,750 
 
Present Worth Evaluation for the Water Transmission Main 
The following section estimates the 20-year present worth of the Option: 
 
Estimate Operator Labor Costs for the Water Transmission Main 

Estimate an average of 5 days/week worked @ 5 hrs/day =   1,300 hrs/year 
Estimate average cost of labor @ $20/hr 
Therefore, estimated labor cost/year =     $26,000/yr 

 
Estimate Water Transmission Main Annual Repair Costs 

Based on similar projects, average annual repair costs are estimated at $4,000/yr. 
 
 
Calculate Present Worth Cost of Option: 
 
Use discount rate = 6.875% 
 

Present Worth of Capital Costs (PWC): 
 

PWC =        $4,143,890 
 

Present Worth of Labor Costs (PWL): 
  

PWL = (P/A,6.875%,20)$26,000 = (10.7035)$26,000 =  $278,291 
 

Present Worth of Repair Costs (PWR): 
 

PWR = (P/A,6.875%,20)$4,000 = (10.7035)$4,000 =  $42,814 
 

Phase I – Total Estimated Present Worth Cost of the Transmission Main: 
 

PW = PWC + PWL + PWR  
 

PW = $ 4,464,995 
 
Wells Conceptual Planning 

 
The future 20 year maximum daily demand for the Town is projected to be 6.8 MGD or 
roughly 7.0 MGD or 9,722 gpm assuming a 12 hour day.  Since the Town’s existing raw 
water supply and transmission system can supply 3.0 MGD or 4,166 gpm, the new raw 
water supply and transmission system will only need to be capable of handling 4.0 MGD or 
5,556 gpm assuming a 12 hour day.  For the purposes of this analysis only 20 year projected 
demand is considered. This is noted because, should this option be implemented, additional 
water transmission, supply, and treatment shall be necessary after the initial 20 year period.  
 
Phase II - Opinion of Capital Costs of Implementing Wells 
 
Opinion of Construction Costs  

 
PRESENT VALUE OF COSTS ANALYSIS 
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222 wells at $157,500 per well      $34,965,000 
Land – 222 Acres @ $21,000/acre      $4,662,000 
Contingency (5%)        $1,981,350 

Total     $41,608,350 
Estimated Engineering, Administrative and Related Costs 

 Related to the Construction of Wells  
- Legal & Administrative      $500,000 
- Engineering Design & Construction Administration  $4,800,000 

    Subtotal     $5,300,000 
 
Phase II – Total Opinion of Capital Costs of Implementing Wells  $46,908,350 
 
Recurring Costs (Over 20 Year Planning Period) 
 

7. Power Cost (PWP) 
1,278,150 KWH/Year @ $0.08/KWH     $102,250/year 

8. Chemical Costs (PWCh)     $50,000/year 
9. Labor Costs (PWL) 

5 days/week, 8 hrs/day, 4 employees = 8,320 hrs/year 
8,320 hrs @ $20.00/hr      $166,400/year 

10. DWQ Regulatory Fees (PWD) 
WTP Admin and Compliance Mon. Fee - $10,000 
Permit Renewal Fee $5,000/5 years-$1,000/year  $11,000/year 
11. Repair Costs (PWR)     

 $10,000/year 
12. Testing Costs (PWT)      $20,000/year 

 
Present Worth Calculation 
 
A discount rate of 6.875 percent will be used for the present worth analysis.  This rate is 
widely used by engineering firms for this purpose, and represents a good average taking into 
account minor periodical fluctuations.  Since the annual operating cost will be approximately 
the same for every year, annuity tables can be used to determine present worth.  
 
PWC = $91,968,742 
PWP =  (P/A, 6.875%, 20)$102,250 = (10.7035)$204,500 = $1,094,433 
PWCh = (P/A, 6.875%, 20)$50,000 = (10.7035)$50,000 = $535,175 
PWL = (P/A, 6.875%, 20)$166,400 = (10.7035)$166,400 = $1,781,062 
PWD = (P/A, 6.875%, 20)$11,000 = (10.7035)$11,000 = $117,738 
PWR = (P/A, 6.875%, 20)$10,000 = (10.7035)$10,000 = $107,035 
PWT = (P/A, 6.875%, 20)$20,000 = (10.7035)$20,000 = $214,070 
 
Phase II – Present Worth =  

PWC+PWP+PWCh+PWL+PWD+PWR+PWT =    $95,818,255 
 
PHASE I & II TOTAL PRESENT WORTH  

OF ALTERNATIVE = $4,464,995 + $95,818,255 =    $100,283,250 
 
As previously mentioned, each well would need approximately one (1) acre in order to have 
a 100’ pollution free radius which would mean a minimum purchase and impact on 222 
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acres.  Therefore, due to the costs associated with the project as well as the associated 
environmental impact, the addition of wells for water supply to meet the Town’s year 2030 
demands is not feasible. 

 
2.5. Alternative E – Watauga River at Beaverdam Creek 
 

The feasibility of a water intake in and water capacity from the Watauga River in Avery 
County at Beaverdam Creek was studied as a portion of the previously mentioned Engineering 
Report.  The Watauga River at Beaverdam Creek was ruled out as potential water source due to the 
fact that an Interbasin Transfer permit would be necessary, reclassification of the river within Avery 
County as well as Watauga County would be difficult, and the Opinion of Probable Construction 
Costs for this option exceeded expectations.  It should be noted, however, that the 20% of the 7Q10 
flow at Beaverdam Creek is estimated to be 4.88 MGD.  In addition, classification of the Watauga 
River includes it as DWQ Trout Waters (Tr) as well as High Quality Waters (HQW) making it more 
environmentally sensitive.  Therefore, capacity from the Watauga River in Avery County at 
Beaverdam Creek to meet the Town’s year 2030 demands is not feasible.    

 
Raw Water Pump Station / Water Transmission Main / Increased WTP Capacity Conceptual Planning 

The following outlines preliminary calculations based on the routing shown in the 
Engineering Report’s Appendix 9.  
 

The future 20-year maximum daily demand for the Town is projected to be 6.8 MGD or 
roughly 7.0 MGD.  Since the Town’s existing raw water supply and transmission system can supply 
3.0 MGD or 2,083 gpm, the new raw water supply and transmission system will only need to be 
capable of handling 4.0 MGD or 2,778 gpm.  The new water transmission main shall be sized for 
the 20 year pumping rate and adequate velocity. For the purposes of this analysis only 20 year 
projected demand is considered. This is noted because, should this option be implemented, 
additional water transmission, supply, and treatment shall be necessary after the initial 20 year 
period.  

 
Preliminary Raw Water Pump Station Calculations: 
 

Total Length of Water Transmission Main =     16 miles (±) 
Water surface elevation in proposed raw water pump station =  2,300 (±) 
Water Transmission Main High Point =     3,400 (±) 
Static Head = 3,400 – 2,300 =      1,200 ft (±) 
Other Losses =        200 ft (±) 
Estimated Pumping Rate (20-yr peak flow) =     2,778 gpm (±) 
Estimated Friction Loss in 24” Raw Water Main (H&W, C=130) =  50 ft (±) 
Estimated Total Dynamic Pump Head =     1,450 ft (±) 

 
Estimate Horsepower Requirements: 
 

Assume motor/pump efficiency   = 75%  
Estimated horsepower required   = (1,450(2,778))/(3956(0.75)) 

             = 1,350 horsepower 
It is estimated that two (2) each – 450 horsepower each pumps would be required as well as 
two (2) booster pump stations with two (2) pumps – 450 horsepower each. 
 
Phase I – Opinion of Capital Costs of Implementing Raw Water Pump Station / 
Transmission Main / Increased WTP Capacity 
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Raw Water Pump Station / Water Transmission Main / Increased WTP Capacity 
Construction Costs  
- Raw Water PS w/ Standby Power (3 - 400 HP Pumps)  $4,856,250 
- Booster Pump Stations      $2,730,000 
- 20" DIP Water Transmission Main - 16 Miles  

84,480 LF @ $90.50/LF      $7,645,440 
- Asphalt Patch - 253,440 SF @ $5.00/SF    $1,267,200 
- Asphalt Overlay - 506,880 SF @ $4.00/SF    $2,027,520 
- Stream Crossings - 1,150 LF@ $395.00/LF    $454,250 
- Bore - 1,000 LF @ $350.00/LF     $350,000 
- Rock - 37,547 CY @ $105.00/CY     $3,942,400 
- River Crossings – 100 LF @ $631.90/LF    $63,190  
- Increased Capacity at the existing WTP 

   Rapid Mixers (2 vertical @ 1/2 HP ea.)  $27,500 
Flocculators (8 paddle @ 7.5 HP ea.)   $30,000 
Sedimentation Equipment (2 Clarifier Drives  
@ 1/2 HP ea. & Control Panels)   $160,000 
Sedimentation Basin Rehabilitation (raising 1  
weir, coatings, misc. metals)    $265,000 
Filter Rehabilitation / Consoles (5 filters, retrofit,  
add air scour)      $420,000 
High Service Pump (add one 200 HP vertical  
turbine)      $190,000 
Backwash Supply Pump Improvements  
(piping modifications)     $30,000 
Backwash Holding Improvements  
(piping modifications)     $30,000 
Chemical Storage and Feed Upgrades  
(conversion from gas Cl to onsite generation,  
chemical feed pump replacements)   $645,000 
Laboratory / Administrative Building Structural  
Repairs       $42,500 
Electrical/SCADA     $90,000 
Emergency Generator     $205,000 
Plant/Yard Piping (connection to the new clearwell) $300,000 
Site Work (clearwell)     $32,000 
Existing Clearwell Rehabilitation (coating, fix leak) $110,000 
1.0 MG Clearwell     $475,000 

Subtotal       $26,388,250 
 

 Contingency (5%)      $1,319,412.50 
 

- Raw Water Pump Station / Water Transmission Main /   
Increased WTP Capacity Construction Subtotal         $27,707,662.50 

 
Estimated Engineering, Administrative and Related Costs 

 Related to the Raw Water Pump Station / Water Transmission Main /  
Increased WTP Capacity Construction  
- Legal & Administrative      $100,000 
- Engineering Design & Construction Administration  $3,000,000 
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    Subtotal     $3,100,000 
Phase I – Total Opinion of Capital Costs of Implementing  Raw Water  

Pump Station / Transmission Main / Increased WTP Capacity         $30,807,662.50 
 
 
Present Worth Evaluation for Raw Water Pump Station / Transmission Main / Increased WTP 
Capacity  
 
The following section estimates the 20 year present worth of the Option: 
 

Estimate Raw Water Pump Station Power Costs 
The 20-year average annual power usage will be based on the average estimated flow over 

this period, which is 2.0 MGD. This flow equates to an average annual pump run time of 
approximately 4,425 hours. With a 1,350 horsepower pumping requirement, this yields an annual 
power consumption of approximately 4,456,418 KWH.  Assuming an average power cost of 
$0.08/KWH, the average annual power cost over the 20-year planning period is $356,513/year. 

 
Estimate Operator Labor Costs for Raw Water Pump Station / Water Transmission Main 

Estimate an average of 5 days/week worked @ 5 hrs/day =   1,300 hrs/year 
Estimate average cost of labor @ $20/hr 
Therefore, estimated labor cost/year =     $26,000/yr 

 
Estimate Raw Water Pump Station / Water Transmission Main Annual Repair Costs 

Based on similar projects, average annual repair costs are estimated at $5,000/yr. 
 

Increased WTP Capacity Costs 
1. Power Cost (PWPwtp) 

1,278,150 KWH/Year @ $0.08/KWH     $102,250/year 
2. Chemical Costs (PWChwtp)     $35,000/year 
3. Labor Costs (PWLwtp) 

5 days/week, 8 hrs/day, 3 employees = 6,240 hrs/year 
6,240 hrs @ $20.00/hr      $124,800/year 

 
Calculate Present Worth Cost of Option: 
 
Use discount rate = 6.875% 
 

Present Worth of Capital Costs (PWC): 
 

PWC =        $56,770,790 
 

Present Worth of Power Costs (PWP): 
 

PWP = (P/A,6.875%,20)$458,763 = (10.7035)$458,763 =  $4,910,370 
 

Present Worth of Labor Costs (PWL): 
  

PWL = (P/A,6.875%,20)$150,800 = (10.7035)$150,800 =  $1,614,088 
 

Present Worth of Repair Costs (PWR): 
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PWR = (P/A,6.875%,20)$5,000 = (10.7035)$5,000 =  $53,517 
 
  Present Worth of Chemical Costs (PWChwtp): 
   
   PWChwtp = (P/A,6.875%,20)$35,000 = (10.7035)$35,000 = $374,623 
  

Phase I – Total Estimated Present Worth Cost of the Raw Water Pump Station / 
Transmission Main: 
 

PW = PWC + PWP + PWL + PWR +PWChwtp 
 

PW = $62,270,708 
 

Water Treatment Plant Expansion Conceptual Planning 
 
The future 20-year maximum daily demand for the Town is projected to be 6.8 MGD, or 

roughly 7.0 MGD.  Since the Town’s existing raw water supply and transmission system can supply 
3.0 MGD, or 2,083 gpm, the new raw water supply and transmission system will only need to be 
capable of handling 4.0 MGD, or 2,778 gpm.  For the purposes of this analysis, only 20-year 
projected demand is considered. This is noted because, should this option be implemented, 
additional water transmission, supply, and treatment shall be necessary after the initial 20-year 
period.  

 
Phase II – Opinion of Capital Costs of Implementing Boone WTP / Increased Capacity 
 
Opinion of Construction Costs  
 
PRESENT VALUE OF COSTS ANALYSIS 

 
The WTP site is owned by the Town of Boone, NC.  The following capitol costs include all 
materials and labor associated with construction.  CAPITOL  COSTS (PWC) 
 

1. New flow meter, new splitter box, new flash mixers, new 
Flocculator, new settling basin, one clearwell, one sludge  
Holding tank, new high service pump station, chemical 
Feed pumps and related piping 

     Total     $5,750,000 
  

2. New mixed media filters 
     Total     $2,815,000 
    

3. Expansion/upgrades of the administration building / lab 
     Total      $725,000  
 

4. Backwash water treatment system 
     Total     $825,000 
 

5. Site work 
     Total     $875,000 
 

6. Offstream Reservoir & Pump Station 
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     Total     $2,675,000 
 

7. Electrical 
     Total     $1,212,500 
 

8. Land 
          $1,500,000 
 

9. Sludge dewatering, new belt press building, aux.  
Equipment, piping, and electrical 

     Total     $2,050,000 
 
     Subtotal    $18,427,500 
      
     Contingency (approx. 5%)  $921,375 
 
  Boone WTP Expansion Capital Cost Total                  $19,348,875 
 

Estimated Engineering, Administrative and Related Costs 
 Related to the Water Treatment Plant Expansion Construction  

- Legal & Administrative      $100,000 
- Engineering Design & Construction Administration  $2,000,000 

    Subtotal     $2,100,000 
 

Phase II – Total Opinion of Capital Cost of the WTP Expansion $21,448,875 
 

Recurring Costs (Over 20 Year Planning Period) 
 

1. Power Cost (PWP) 
2,556,300 KWH/Year @ $0.08/KWH     $204,500/year 

2. Chemical Costs (PWCh)     $50,000/year 
3. Labor Costs (PWL) 

5 days/week, 8 hrs/day, 4 employees = 8,320 hrs/year 
8,320 hrs @ $20.00/hr      $166,400/year 

4. Sludge Disposal Costs (PWS) 
Flow = 250,000 gpd  
Approx. 8% solids from Belt Press  
292 lbs/day dry solids 
Volume Generated = 666 tons/year @ $20/ton  $13,400/year 

5. DWQ Regulatory Fees (PWD) 
WTP Admin and Compliance Mon. Fee - $10,000 
Permit Renewal Fee $5,000/5 years-$1,000/year  $11,000/year 

6. Repair Costs (PWR)      $10,000/year 
7. Testing Costs (PWT)      $20,000/year 

 
Present Worth Calculation 
 
A discount rate of 6.875 percent will be used for the present worth analysis.  This rate is 
widely used by engineering firms for this purpose, and represents a good average, taking into 
account minor periodical fluctuations.  Since the annual operating cost will be approximately 
the same for every year, annuity tables can be used to determine present worth.  
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PWC = $39,524,970 
PWP =  (P/A, 6.875%, 20)$204,500 = (10.7035)$204,500 = $2,188,866 
PWCh = (P/A, 6.875%, 20)$50,000 = (10.7035)$50,000 = $535,175 
PWL = (P/A, 6.875%, 20)$166,400 = (10.7035)$166,400 = $1,781,062 
PWS = (P/A, 6.875%, 20)$13,400 = (10.7035)$13,400 = $143,426 
PWD = (P/A, 6.875%, 20)$11,000 = (10.7035)$11,000 = $117,738 
PWR = (P/A, 6.875%, 20)$10,000 = (10.7035)$10,000 = $107,035 
PWT = (P/A, 6.875%, 20)$20,000 = (10.7035)$20,000 = $214,070 
 
Phase II – Present Worth =  

PWC+PWP+PWCh+PWL+PWS+PWD+PWR+PWT =   $44,612,342 
 
PHASE I & II – TOTAL PRESENT  

WORTH OF ALTERNATIVE = $62,270,708+ $44,612,342 =  $106,883,050 
 
Classification of the Watauga River includes it as DWQ Trout Waters (Tr), as well as High 

Quality Waters (HQW), making it more environmentally sensitive.  In addition, taking water from 
the Watauga River for use in the Town would involve an Interbasin Transfer (IBT) from the Watauga 
to the New River basin. Therefore, due to the costs associated with the project, the associated 
environmental impact / water classification and the IBT, a raw water supply on the Watauga River to 
meet the Town’s year 2030 demands is not feasible. 
 
2.6. Alternative F – South Fork New River at Meat Camp Creek 
 

The feasibility of a water intake in and water capacity from the South Fork New River in 
Watauga County at Meat Camp Creek was studied as a portion of the previously mentioned 
Engineering Report.  The South Fork New River in Watauga County at Meat Camp Creek was ruled 
out as a potential water source because sufficient water supply (i.e. 20 percent of the 7Q10 is 3.05 
MGD) does not appear to be available to meet the Town’s 20-year needs.  Therefore, capacity from 
the South Fork New River at Meat Camp Creek in Watauga County to meet the Town’s year 2030 
demands is not considered to be feasible.    
 
2.7. Alternative G – South Fork New River at Brownwood  
 

As part of the previously mentioned Engineering Report, high rating the Town’s existing 
Water Treatment Plant was studied.  Because the Town withdrawals more than 20 percent of the 
7Q10 as permitted from the South Fork New River and Winkler Creek, high rating the existing water 
treatment plant alone is not sufficient to meet the Town’s short-term or long-term needs.  High rating 
the Town’s existing Water Treatment Plant to a minimum of 4.5 MGD in conjunction with a new 
Raw Water Intake is a feasible option to meet short-term water supply and treatment needs for the 
Town.  In order to meet the long-term or 20-year needs of the Town, it is recommended that the 
existing Water Treatment Plant’s capacity be increased and then expanded.   

 
A water intake in, and water capacity from, the South Fork of the New River in Watauga 

County between Todd and Brownwood in conjunction with high rating and expanding the Town’s 
existing water treatment plant is the best available option for the Town.  As previously mentioned, 
the South Fork of the New River in Watauga County between Todd and Brownwood was ruled as a 
potential water source due to the fact that sufficient water supply (i.e. between 4.18 and 4.47 MGD 
– see the Engineering Report’s Appendix 10 for the South Fork of the New River 7Q10 Study, South 
Fork of the New River Average Flow Study, and the South Fork of the New River Raw Water Intake 
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Site Feasibility Study) appears to be available to meet the Town’s 20 year needs and the Opinion of 
Probable Construction Costs for this option is within expectations even though the reclassification of 
the South Fork of the New River in Watauga County and Ashe County will be difficult.  Therefore, 
increased capacity and then expanding the Town’s existing water treatment plant in conjunction 
with additional capacity from the South Fork of the New River in Watauga County to meet the 
Town’s year 2030 demands is considered to be the most feasible option for the Town.  

 
It should be noted that the NC Department of Transportation (NCDOT) will require 

encroachment agreements for water transmission main installation along NCDOT roadways. For the 
purposes of this alternatives analysis it is assumed that water transmission main encroachments 
could be obtained along all NCDOT roads.   

 
Raw Water Pump Station / Water Transmission Main  / Increased WTP Capacity Conceptual 
Planning 

 
The following outlines preliminary calculations based on the routing of Alternative G – South 

Fork New River near Brownwood Proposed Water Facilities.   
  

The future 20-year maximum daily demand for the Town is projected to be 6.8 MGD or 
roughly 7.0 MGD.  Since the Town’s existing raw water supply and transmission system can supply 
3.0 MGD, or 2,083 gpm, the new raw water supply and transmission system will only need to be 
capable of handling 4.0 MGD, or 2,778 gpm.  The new water transmission main shall be sized for 
the 20-year pumping rate and adequate velocity. For the purposes of this analysis, only 20-year 
projected demand is considered. This is noted because, should this option be implemented, 
additional water transmission, supply, and treatment shall be necessary after the initial 20 year 
period.  

 
Preliminary Raw Water Pump Station Calculations: 
 

Total Length of Water Transmission Main =     11.6 miles (±) 
Water surface elevation in proposed raw water pump station =  2,300 (±) 
Water Transmission Main High Point =     3,400 (±) 
Static Head = 3,400 – 2,960 =      440 ft (±) 
Other Losses =        200 ft (±) 
Estimated Pumping Rate (20-yr peak flow) =     2,778 gpm (±) 
Estimated Friction Loss in 24” Raw Water Main (H&W, C=130) =  35 ft (±) 
Estimated Total Dynamic Pump Head =     675 ft (±) 

 
Estimate Horsepower Requirements: 
 

Assume motor/pump efficiency   = 75%  
Estimated brake horsepower required   = (675(2,778))/(3956(0.75)) 

                = 625 horsepower 
It is estimated that two (2) – 375 horsepower each pumps would be required as well as a  
booster pump station with two (2) – 250 horsepower each pumps. 
 
Phase I – Opinion of Capital Costs of Implementing Raw Water Pump Station / 
Transmission Main / Increased WTP Capacity 
 

Raw Water Pump Station / Water Transmission Main / Increased WTP Capacity 
Construction Costs  



Town of Boone Water System Improvements – Environmental Assessment 

 
 
 21

- Raw Water Pumping Station w/Stand-By Power 
(Estimated 3 – 450 HP each Pumps)    $5,087,000 

- Booster Pump Station      $1,430,000 
- 24” Water Transmission  Main -12 miles     $12,141,500 
- Increased Capacity at the existing WTP 

   Rapid Mixers (2 vertical @ 1/2 HP ea.)  $27,500 
Flocculators (8 paddle @ 7.5 HP ea.)   $30,000 
Sedimentation Equipment (2 Clarifier Drives  
@ 1/2 HP ea. & Control Panels)   $160,000 
Sedimentation Basin Rehabilitation (raising 1  
weir, coatings, misc. metals)    $265,000 
Filter Rehabilitation / Consoles (5 filters, retrofit,  
add air scour)      $420,000 
High Service Pump (add one 200 HP vertical  
turbine)      $190,000 
Backwash Supply Pump Improvements  
(piping modifications)     $30,000 
Backwash Holding Improvements  
(piping modifications)     $30,000 
Chemical Storage and Feed Upgrades  
(conversion from gas Cl to onsite generation,  
chemical feed pump replacements)   $645,000 
Laboratory / Administrative Building Structural  
Repairs       $42,500 
Electrical/SCADA     $90,000 
Emergency Generator     $205,000 
Plant/Yard Piping (connection to the new clearwell) $300,000 
Site Work (clearwell)     $32,000 
Existing Clearwell Rehabilitation (coating, fix leak) $110,000 
1.0 MG Clearwell     $475,000 

Subtotal       $21,710,500 
 

- Contingency (approx. 5%)     $1,085,525 
    

- Raw Water Pump Station / Water Transmission Main /   
Increased WTP Capacity Construction Subtotal $22,796,025 

 
 
Present Worth Evaluation for Raw Water Pump Station / Transmission Main / Increased 
Capacity 
The following section estimates the 20-year present worth of the Option: 
 
Estimate Raw Water Pump Station Power Costs 
The 20-year average annual power usage will be based on the average estimated flow over 
this period, which is 2.0 MGD. This flow equates to an average annual pump run time of 
approximately 4,425 hours. With a 625 horsepower pumping requirement, this yields an 
annual power consumption of approximately 2,063,156 KWH.  Assuming an average power 
cost of $0.08/KWH, the average annual power cost over the 20-year planning period is 
$165,052/year. 
 
Estimate Operator Labor Costs for Raw Water Pump Station / Water Transmission Main 
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Estimate an average of 5 days/week worked @ 5 hrs/day =   1,300 hrs/year 
Estimate average cost of labor @ $20/hr 
Therefore, estimated labor cost/year =     $26,000/yr 

 
Estimate Raw Water Pump Station / Water Transmission Main Annual Repair Costs 

Based on similar projects, average annual repair costs are estimated at $5,000/yr. 
 
 Increased WTP Capacity Costs 

1. Power Cost (PWPwtp) 
1,278,150 KWH/Year @ $0.08/KWH     $102,250/year 

2. Chemical Costs (PWChwtp)     $35,000/year 
3. Labor Costs (PWLwtp) 

5 days/week, 8 hrs/day, 3 employees = 6,240 hrs/year 
6,240 hrs @ $20.00/hr      $124,800/year 

 
Calculate Present Worth Cost of Option: 
 
Use discount rate = 6.875% 
 

Present Worth of Capital Costs (PWC): 
 

PWC =        $45,241,594 
 

Present Worth of Power Costs (PWP): 
 

PWP = (P/A,6.875%,20)$267,302 = (10.7035)$267,302 =  $2,861,067 
 

Present Worth of Labor Costs (PWL): 
  

PWL = (P/A,6.875%,20)$150,800 = (10.7035)$150,800 =  $1,614,088 
 

Present Worth of Repair Costs (PWR): 
 

PWR = (P/A,6.875%,20)$5,000 = (10.7035)$5,000 =  $53,517 
 
 Present Worth of Chemical Costs (PWChwtp): 
   
  PWChwtp = (P/A,6,875%,20)$35,000 = (10.7035) $35,000 = $374,623 
 
Phase I – Total Estimated Present Worth Cost of the Raw Water Pump Station / 
Transmission Main / Increased Capacity: 
 

PW = PWC + PWP + PWL + PWR + PWChwtp 
 

PW = $50,144,889 
 
Water Treatment Plant Expansion Conceptual Planning 
 
 
The future 20-year maximum daily demand for the Town is projected to be 6.8 MGD, or 
roughly 7.0 MGD.  Since the Town’s existing raw water supply and transmission system can 



Town of Boone Water System Improvements – Environmental Assessment 

 
 
 23

supply 3.0 MGD, or 2,083 gpm, the new raw water supply and transmission system will only 
need to be capable of handling 4.0 MGD, or 2,778 gpm.  For the purposes of this analysis, 
only 20-year projected demand is considered. This is noted because, should this option be 
implemented, additional water transmission, supply, and treatment shall be necessary after 
the initial 20-year period.  
 
Phase II – Opinion of Capital Costs of Implementing Boone WTP Expansion  
 
Opinion of Construction Costs  
 

PRESENT VALUE OF COSTS ANALYSIS 
 
The WTP site is owned by the Town of Boone, NC.  The following capitol costs include all 
materials and labor associated with construction.  CAPITOL  COSTS (PWC) 
 

1. New flow meter, new splitter box, new flash mixers, new 
Flocculator, new settling basin, one clearwell, one sludge  
Holding tank, new high service pump station, chemical 
Feed pumps and related piping 

     Total     $5,750,000 
  

2. New mixed media filters 
     Total     $2,815,000 
    

3. Expansion/upgrades of the administration building / lab 
     Total      $725,000  
 

4. Backwash water treatment system 
     Total     $825,000 
 

5. Site work 
     Total     $875,000 
 

6. Offstream Reservoir & Pump Station 
     Total     $2,675,000 
 

7. Electrical 
     Total     $1,212,500 
 

8. Land 
          $1,500,000 
 

9. Sludge dewatering, new belt press building, aux.  
Equipment, piping, and electrical 

     Total     $2,050,000 
 
     Subtotal    $18,427,500 
      
     Contingency (approx. 5%)  $921,375 
 
  Boone WTP Expansion Capital Cost Total                  $19,348,875 
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Estimated Engineering, Administrative and Related Costs 

 Related to the Water Treatment Plant Expansion Construction  
- Legal & Administrative      $100,000 
- Engineering Design & Construction Administration  $2,000,000 

    Subtotal     $2,100,000 
 

Phase II – Total Opinion of Capital Cost of the WTP Expansion $21,448,875 
 
Recurring Costs (Over 20-Year Planning Period) 
 

1. Power Cost (PWP) 
2,556,300 KWH/Year @ $0.08/KWH     $204,500/year 

2. Chemical Costs (PWCh)     $50,000/year 
3. Labor Costs (PWL) 

5 days/week, 8 hrs/day, 4 employees = 8,320 hrs/year 
8,320 hrs @ $20.00/hr      $166,400/year 

4. Sludge Disposal Costs (PWS) 
Flow = 250,000 gpd  
Approx. 8% solids from Belt Press  
292 lbs/day dry solids 
Volume Generated = 666 tons/year @ $20/ton  $13,400/year 

5. DWQ Regulatory Fees (PWD) 
WTP Admin and Compliance Mon. Fee - $10,000 
Permit Renewal Fee $5,000/5 years-$1,000/year  $11,000/year 

6. Repair Costs (PWR)      $10,000/year 
7. Testing Costs (PWT)      $20,000/year 

 
Present Worth Calculation 
 
A discount rate of 6.875 percent will be used for the present worth analysis.  This rate is 
widely used by engineering firms for this purpose, and represents a good average taking into 
account minor periodical fluctuations.  Since the annual operating cost will be approximately 
the same for every year, annuity tables can be used to determine present worth.  
 
PWC = $39,524,970 
PWP =  (P/A, 6.875%, 20)$204,500 = (10.7035)$204,500 = $2,188,866 
PWCh = (P/A, 6.875%, 20)$50,000 = (10.7035)$50,000 = $535,175 
PWL = (P/A, 6.875%, 20)$166,400 = (10.7035)$166,400 = $1,781,062 
PWS = (P/A, 6.875%, 20)$13,400 = (10.7035)$13,400 = $143,426 
PWD = (P/A, 6.875%, 20)$11,000 = (10.7035)$11,000 = $117,738 
PWR = (P/A, 6.875%, 20)$10,000 = (10.7035)$10,000 = $107,035 
PWT = (P/A, 6.875%, 20)$20,000 = (10.7035)$20,000 = $214,070 
 
Phase II – Present Worth =  

PWC+PWP+PWCh+PWL+PWS+PWD+PWR+PWT =   $44,612,342 
 

PHASE I & II – TOTAL PRESENT  
WORTH OF ALTERNATIVE = $50,144,889 + $44,612,342 =  $94,757,231 
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Reliability of this option is favorable because water would be treated in an automated water 
treatment plant by the Town.  And, although the complexity of this option is considered to be great, 
the fact that the Town already owns, operates, and maintains a water treatment plant helps to 
decrease the complexity of this option. 

 
In addition, environmental factors associated with the option should be less significant than 

other options because the proposed water treatment will most likely occur on existing land owned 
by the Town, which is already occupied by the Town’s existing water treatment plant.  
 
Finally, this option is considered to be the most feasible because the present worth cost is less than 
other options, the reliability appears to be better than other options, negative environmental factors 
such associated with this option should be less than other options (i.e.  no IBT and not classified as a 
HQW), and the complexity has the potential to be less than or equal to other options. 
 
2.8. Alternative H – South Fork New River in Ashe County 
 

The feasibility of a water intake in, and water capacity from the South Fork New River in 
Ashe County was studied as a portion of the Engineering Report.  The South Fork New River in Ashe 
County was ruled out as potential water source because agreements with Ashe County and its 
municipalities would be necessary, NC General Statue 153A-15 requires the consent of the Board of 
Commissioners of Ashe County for a municipality outside Ashe County to acquire or condemn real 
property inside the County (which would be necessary for the Town to locate a raw water intake 
there), and the Opinion of Probable Construction Costs for this option exceeded expectations even 
though 20 percent of the 7Q10 of the South Fork New River in Ashe County varied from 7.23 MGD 
to 21.72 MGD.  Therefore, the cost associated with obtaining water from the South Fork New River 
in Ashe County to meet the Town’s year 2030 demands is not feasible.    

 
2.9. Alternative Selection 
 

Based on the present worth analysis performed, a combination of a new raw water intake, 
additional water transmission system, high rating the existing WTP, and expanding the existing WTP, 
(Alternative G) is clearly the best option for the Town. 
 
Cost Summary 
Phase I – 
- Raw Water Intake, Water Transmission System, and Increasing the   

Capacity of the Existing WTP      $21,710,500 
- Contingency (5%)        $1,085,525 
- Engineering Cost        $1,755,070 
- Subtotal Estimated Project Cost      $24,551,095 
 
Phase II – 
- Expanding the Existing WTP       $18,427,500 
- Contingency (5%)        $921,375 
- Engineering Cost        $2,100,000 
- Subtotal Estimated Project Cost      $21,448,875 
 
- Total Estimated Project Cost       $45,999,970 
 

The present worth (PW) of this alternative at $94,757,231 was less than Alternative D – 
Wells at $100,283,250 and Alternative E – Watauga River at $106,883,050.  A detailed Opinion of 
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Probable Construction Costs may be found in Appendix 12.  A Proposed Project Schedule can be 
found in Appendix 13.  An Existing Water Treatment Plant Condition Assessment can be found in 
Appendix 14.  A Boone WTP Upgrade PER can be found in Appendix 20. 
 
The Town is proceeding with the purchase land near Brownwood in Watauga County for a new raw 
water intake, applying for reclassification of the South Fork of the New River, increasing the capacity 
of their existing water treatment plant, construction of a new raw water intake and water 
transmission main to the existing water treatment plant, and expansion of the existing water 
treatment plant. 
 
2.9.1 Selection of Intake Type 
 

An infiltration gallery was chosen as the preferred intake type to be installed at the selected 
new raw water intake site for the following reasons: 

 
1. It is a low-impact option.  A typical raw water intake would require the damming the 
South Fork New River, or it would need to be placed in the middle or side of the channel, 
or in the bank (Exhibits 2f-2h).  Due to the environmental challenges that this project was 
presumed to face, the option with the lowest permanent impact was selected (i.e. the 
Town does not want to do anything to threaten the recreational and aesthetic value of the 
South Fork New River) (Exhibits 2b and 2i).  

 
2. It will preserve the area’s high aesthetic value.  The project will not obstruct the view of 
the river, and only the intake pump station building (which preliminary design shows to 
be modeled after a barn) will be visible (Exhibits 2a-2e).  

 
3. A weir intake system for regulating withdrawal during low flow events, as discussed by 
WRC, is not feasible because it will not provide the Town with any water (a human health 
and safety issue) during a low flow event. 
 
4. A permanent or adjustable weir at a set height inside the wet well could potentially 
restrict the Town in the future while the control of the withdrawal and/or rate of flow can 
be accomplished through programming of an automated level control and SCADA system. 
 
5. Stream bank filtration does not appear to be feasible due to the shallow depth of the 
soil over underlying bedrock.  

 
6. There is low sedimentation in the South Fork New River.  The velocity of the river is 
fairly constant at the proposed intake site.  In addition, sedimentation is not a major 
concern because the intake site is near the head of the South Fork New River, and there is 
limited development upstream of this location.  However, the proposed design will 
include the ability to flush the lines and infiltration galleries to insure that excess sediment 
is not an issue (2.9.1.a.i., below).  Stone of sufficient diameter will compose the top-most 
layer to ensure that the infiltration gallery is not washed out during a high flow event. 

 
 

2.10. Project Design 
2.10.1. Water Supply 
 

The raw water intake and pumping station will take water from the South Fork New River 
and convey it to a proposed booster pump station along the west side of Brownwood Road, 
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approximately 0.25 north of US 421. The intake will be an infiltration gallery with screened pipes 
installed approximately five feet below the bottom of the river. The excavated area will be backfilled 
with gravel and graded stone to the bottom of the river. Larger rocks on top will keep the gallery 
material from washing away during storm events.  The screened intakes will be sized to keep intake 
velocities at the screen surface less than 0.5 feet per second (fps). The actual velocities at the river 
bottom will be substantially less than 0.5 fps.   
 

The screened pipes will connect to solid wall pipe that will convey the river water to the raw 
water pump station. The raw water pump station will be a reinforced concrete structure with a wet 
well approximately 40 feet deep. The pump station will have two levels - a piping gallery at 
elevation 2922 and an electrical level at elevation 2932.   
 

Three (3) raw water pumps rated at 2.0 MGD each will be provided to convey the water to 
the proposed booster pump station.  An additional pump rated at 4.0 MGD will be provided for 
backwashing the screened intake pipes. All pumps will be vertical turbine pumps. The raw water 
pumps will be controlled by adjustable speed drives to allow the raw water pumped flow to match 
the Water Treatment Plant flow rate.  The adjustable speed drives will be located on the electrical 
level, which will be air conditioned to control the heat and humidity in this space. 
 

To improve the aesthetics of the project and minimize impacts to the surrounding area, the 
pump station superstructure will be designed to look like a typical barn. The sides of the barn will be 
reinforced concrete and form liners will be used to provide a stone appearance.  The upper level of 
the barn will be horizontal hardiboard siding to mimic the siding on a typical barn. The barn will 
include an interior stairway to access the electrical level, and a skylight over each pump to facilitate 
pump removal and allow natural light into the building. A hoist located over the pumps will exit 
through the “hayloft” doors.  
 

A sand eductor and pump will be provided to allow sand to be removed from the wetwell 
back to the river. Each intake line will be equipped with a shut-off valve in the wetwell and a 
backwash line from the backwash pump.  This will allow each intake line to be backwashed at 4 
MGD, or twice the intake capacity. During the backwash cycle, two intake lines will be open 
providing 4 MGD of water into the wetwell as the remaining intake line is cleaned. This will allow 
each intake line to be cleaned for an extended period as required.  The intent is to have an 
automatic backwash sequence that cleans each intake line once a day with very little operator input.  
Backwashing can be programmed to occur any time during the day or night. 
 

An emergency generator will be provided that will provide power for the entire facility.  The 
generator will be located in the “barn” to minimize noise outside the pump station.  The intake 
louver for the generator room and the generator exhaust will be located on the side away from the 
river to minimize disturbances.   
 
2.10.2. Water Treatment 

 
The Boone water treatment plant (WTP) processes raw water from both Winkler Creek and 

the South Fork of the New River and provides potable water to the Town service area.  A second 
intake is proposed for the South Fork of the New River, for a total of three raw water intakes.  The 
plant is currently rated for 3.0 million gallons per day, and is scheduled to be expanded to 4.5 
MGD. 
 

The WTP treats surface water via chemical addition, rapid mixing, coagulation, flocculation, 
sedimentation, filtration, and disinfection.  Raw water turbidity ranges from 2 to 200 NTU, with an 
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average of 4 NTU.  The WTP achieves an average finished water turbidity of 0.04 to 0.06 NTU, 
compared to a state requirement of 0.3 NTU. 
 

Each of the major treatment processes are described in the following sections, along with 
proposed improvements. 
 

Rapid Mixing – A flow splitter box immediately precedes the two rapid mix basins. Each 
rapid mix basin is equipped with a single top-mounted vertical mixer.  Alum, caustic soda, and pre-
chlorine are typically introduced into the flow stream at this point.  No expansion of the rapid mix 
basins is expected for the proposed expansion.  However, the existing equipment will be evaluated 
for possible replacement in-kind. 
 

Flocculation – Flocculation is achieved by two flocculator basins with four flocculator units 
each.  Each flocculation basin is a rectangular concrete channel, 52-feet long by 10-feet wide with a 
water depth of 9-feet. The flocculation basins provide a detention time of 22 minutes at the proposed 
flow of 4.5 MGD, compared to a state minimum requirement of 20 minutes.  Therefore, no 
additional flocculation basins are expected to be needed for the proposed expansion. However, the 
existing equipment will be evaluated for possible replacement in-kind. 
 

Sedimentation – Sedimentation is achieved via two up-flow clarifiers. Each basin is 65-feet 
long by 65-feet wide, with a 65-feet diameter clarifier mechanism.  The existing basins meet the 
maximum rise rate requirement of 1 gallon per minute per square foot (gpm/ft2) and the maximum 
weir loading limit of 7 gallons per minute per foot (gpm/ft) of weir length at the proposed flow of 4.5 
MGD. 
 

Filtration – Filtration is provided by five gravity filter cells.  Each filter cell is approximately 
11 ½ feet wide by 23-feet long, for a filtration area of 265 ft2 per cell.  Each cell is comprised of 18 
inches of anthracite media underlain by 12 inches of sand media.  Based on one cell out-of-service 
for backwash, the filtration rate is approximately 2 gpm/ft2 at current conditions and 3 gpm/ft2 at 
future conditions.  One filter cell is backwashed each day at approximately 5,300 gpm via a single 
backwash pump, and incorporates a surface water component.  Backwash waste is sent to the 
Town’s sanitary sewer system.  Turbidity is measured from each filter cell.  A second backwash 
pump is recommended to provide system redundancy.  Filter media replacement, underdrain 
replacement, and possibly the addition of air scour backwash will be evaluated for the WTP 
expansion. 
 

Chemical Storage and Feed – The WTP stores and feeds alum, sodium hydroxide (caustic 
soda), orthophosphate, fluoride (HFS), and chlorine. Each of the chemicals will be evaluated for 30-
days storage and possibly additional feed pumps or in-kind replacement for the WTP expansion.  
Additionally, alternative disinfectants such as sodium hypochlorite and ozone will be evaluated for 
the WTP expansion. 
 

High Service Pumping – The high service pump station consists of two 2,700-gpm pumps, 
for a firm capacity of 2,700 gpm or 3.89 MGD.  Space is available to add a third pump to provide 
firm capacity for the proposed WTP capacity of 4.5 MGD. 
 

Standby Power – A 520-kW emergency generator is available to provide standby power.  
The existing generator is reported to be adequate to operate the entire WTP at the current capacity. 
However, additional generator capacity may be needed to run the plant at the proposed capacity of 
4.5 MGD.  Current and proposed motor horsepower, as well as lighting panel and other 
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miscellaneous electrical loads, will be estimated and summed during the preliminary design phase 
to determine total required generator capacity. 
 

Finished Water Storage – The Boone water system currently has 1 MG of storage in the 
onsite clearwell and over 4 MG of storage in the distribution system. 15A NCAC 18C.0805(c) 
requires community water systems to provide a minimum of a half-day’s supply of finished water 
storage.  Therefore, sufficient finished water storage exists for proposed WTP expansion to 4.5 MGD.  
An evaluation of C-T times will be conducted during the preliminary design phase to see if 
additional onsite clearwell storage is needed. 
 

Summary – To the extent possible, the plant expansion is expected to be comprised of 
equipment addition and in-kind replacement in existing concrete basins or in the existing masonry 
buildings.  Should additional basins or buildings be required based on the preliminary design, it is 
expected that this new construction would take place within the fenced and developed footprint of 
the existing WTP.  No undeveloped areas are expected to be directly impacted by the WTP 
expansion. 
 
2.10.3. Raw Water Transmission Main and Booster Pump Station 
2.10.3.1. Routing 
 

From the raw water intake and pumping station approximately 18,100 LF of a 24-inch DIP 
raw water line will transport water along the west side of Brownwood Rd (SR 1359) to a proposed 
booster pump station located in the northwest quadrant of the intersection of Brownwood Rd and 
US Highway 421.  From the booster pump station the raw water line will parallel US Highway 421 
for approximately 32,100 LF toward the Town to the intersection of Charlie Hollar Rd. (SR 1515).  
Immediately before reaching Charlie Hollar Rd. the raw water line will cross under the South Fork of 
the New River by means of directional drilling.  The raw water line will then follow Charlie Hollar 
Rd. for approximately 3,100 LF along its western and northern shoulders.  At a point approximately 
500 LF down stream from the low water bridge to the Town’s WWTP, the raw water line will cross 
under the South Fork of the New River by means of directional drilling.   
 

After crossing the river, the raw water line will head in a western direction paralleling an 
existing 6-inch potable water main toward the Town’s WWTP.  The raw water line will traverse 
through the WWTP and cross the South Fork of the New River by means of directional drilling 
paralleling an existing sanitary sewer outfall.  The distance of raw water line from the river crossings 
at Charlie Hollar and the WWTP is approximately 2,550 LF.  After crossing the river at the WWTP 
the raw water line will parallel the existing sewer outfall staying within its utility easement.  The raw 
water line will parallel the existing sanitary sewer line for approximately 6,050 feet, traversing 
through a greenway trail, before ending at the connection to the Town’s existing 16-inch raw water 
line on Hunting Hills Lane (SR 1622).  Along this portion of the alignment, the raw water line will 
cross the South Fork of the New River two additional times.  There are pedestrian bridges associated 
with the greenway trail at these two crossing locations.  Currently, the raw water line is proposed to 
hang from these bridges to cross the river.  The total raw water line length is approximately 61,900 
LF. 
 
2.10.3.2. Hydraulic and Pumping Design 
 

The proposed 24-inch raw water line has been sized to convey a future maximum daily flow 
of 6 MGD or 4,166 gpm.  The raw water pumping station and booster pumping station will be 
designed to pump the more immediate future maximum daily flow of 4 MGD or 2,778 gpm and an 
initial demand of 2 MGD or 1,389 gpm.  The raw water pumping station and booster pumping 
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station will both contain three (3) VFD pumps with a rating of 4.0 MGD with two pumps running.  
However, initially, through the use of VFD’s, the pumps will be dialed to a combined pumping rate 
of 2.0 MGD.   
 

At the future time when 4 MGD from the proposed raw water line is needed a total of 7 
MGD of raw water will be supplied to the water treatment plant.  Satisfying the future demand will 
be accomplished with 3 MGD of raw water supplied by the existing raw water pumping station 
located near the intersection of Hunting Hills Lane and the South Fork of the New River.  As 
previously mentioned, the proposed 24-in raw water line will tie into the existing 16-inch raw water 
line, using the existing raw water line to convey water to the water treatment plant.  The additional 4 
MGD introduced to the existing raw water line will produce hydraulic conditions that require the 
replacement of existing pumps or additional pumps at the existing raw water pumping station to 
produce 3 MGD.   
 

A total of 4.5 MGD of raw water must be provided to the water treatment plant to meet the 
immediate demand needs for the Town.  This will be accomplished by operating two (2) pumps with 
a total capacity of 4.0 MGD at the proposed raw water pumping station and booster pump station 
using VFD’s to produce only 2 MGD.  The additional 2 MGD introduced to the existing raw water 
line will produce hydraulic conditions that will not require the replacement of the existing pumps at 
the existing raw water pumping station.  The existing pumps at the existing raw water pumping 
station are rated at 2,300 gpm or 3.3 MGD.  When the additional 2.0 MGD is introduced to the 
existing raw water line the existing pumps will produce 1,800 gpm or 2.6 MGD.  Though the 
existing pumps will sufficiently operate, their pumping efficiency will be reduced.   
 
2.10.3.3. Booster Pumping Station 
 

Three (3) split case centrifugal pumps rated at 2,740 gpm each or a combined capacity of 
two pumps of 4.0 MGD will be provided to convey the water to the existing 16-inch raw water line 
and water treatment plant.  As previously mentioned, variable frequency drive motors will be 
provided to control the rate of flow produced by the pumps.  The pumping rate will be controlled by 
the inlet or suction pressure at the booster pumping station.  The VFDs will slowly increase the 
pump speed.  As the pump speed increases the suction pressure will decrease.  A pressure 
transducer will stop the increase of pump speed to maintain a pressure of 50 to 60 PSI at the suction 
side of the booster pumps.  This will insure sufficient positive pressures along the raw water main 
upstream of the booster station.  The VFD’s along with the electrical equipment will be located 
inside the booster pumping station building, which will be air conditioned to control heat and 
humidity. 
 

To improve the aesthetics of the project and minimize impacts to the surrounding area, the 
booster pumping station superstructure will be designed to look like buildings in the surrounding 
area. The outside walls of the building will be split face block.  The roof of the building will be a 
gable type.  A large doorway will be provided to facilitate the removal of pumps and/or motors.   
  

An emergency generator will be provided that will provide power for the entire facility.  The 
generator will be located in an sound attenuating enclosure outside but screened on the side 
opposite the road to minimize disturbances.   
 
 
3.0. AFFECTED ENVIRONMENT/ENVIRONMENTAL CONSEQUENCES 
 



Town of Boone Water System Improvements – Environmental Assessment 

 
 
 31

3.1. Geography and Land Use 
3.1.1. Existing Environment 
 

Historians note that this area was originally explored in 1752 by Bishop August Gottlieb 
Spangenberg of Pennsylvania, who was seeking land in the "back country" of North Carolina for 
Moravian colonists to settle.  Although the Cherokee had hunted seasonally in this region, the first 
permanent settlers came from Pennsylvania, New Jersey, and New England. Jordan Council 
established a store in what is now downtown Boone.  Boone, which was incorporated in 1872, was 
named for the legendary Daniel Boone, who first explored and hunted in the region during the 
1760s.   
 

Watauga County was formed in 1849, and the Town of Boone and Watauga County share a 
dynamic and diverse economy that is driven by Appalachian State University, thriving year-round 
tourism, a regional medical center, and a robust financial and service sector. Other major 
contributors to Boone’s economy are a broad-based retail market, agriculture and forest products, 
and transportation-related businesses. The major highways through Boone are US Hwy 221, US 
Hwy 321, US Hwy 421, and SR-105.   

 
Watauga County is in the Blue Ridge physiographic province, has a land area of 312 square 

miles. Johnson County, Tennessee occupies its northwestern border, Ashe County, North Carolina its 
northeastern, Wilkes County, North Carolina its eastern, Caldwell County, North Carolina its 
southern, and Avery County, North Carolina occupies its southwestern boarder.  Elevations range 
from 2,000 to 6,000 feet above mean sea level.  Watauga County is home to numerous golf resorts 
and luxury retirement developments. 

 
Boone, the county seat, has an area of about four square miles and an average altitude of 

3,333 feet.  It is centered over biotite granitic gneiss, with amphibolite and Muscovite-biotite gneiss 
to the north, and metasiltstone and metagraywack to the south (NC Division of Land Resources, 
1985). Elevations range from 4,420 feet above mean sea level on Howard Knob, to 3,060 at its 
eastern boundary. Land above 3,600 feet is typically very hilly with steep slopes, and is mainly in 
low-density residential and forestry uses.  The Town property containing the existing and proposed 
WTP site is zoned for public utility and industrial use.   
 
 The existing WTP is immediately bordered by undeveloped parcels.  The nearest residence is 
approximately 275 feet north-northeast of the WTP.  The eastern portion of the WTP site is zoned B-
2 Neighborhood Business, the western portion is zoned R-1 Single Family Residential.  Immediately 
adjacent zoning includes: B-3 General Business, northeast; M-1 Light industrial, east; R-3 Multiple-
Family Residential, southeast; and R-1, south, southwest, and west.   
 
 The proposed raw water intake site and associated access road will occupy active 
agricultural fields along the South Fork New River’s southern bank.  From the raw water pump 
station the raw water transmission line will cross active agricultural fields for approximately 1,000 
feet and active pasture for approximately 2,800 feet, before aligning inside the existing Brownwood 
Road right of way.  After following the Brownwood road right of way for approximately 12,300 feet, 
the raw water transmission line will enter a booster pump station, which will occupy an actively 
maintained grassy area adjacent to the right of way.  From the booster pump station, the raw water 
transmission line will re-enter the Brownwood Road right of way and continue south for 
approximately 1,900, where it will enter US 421’s right of way, which it will follow west for 
approximately six miles.  After crossing the South Fork New River along US 421, the raw water 
transmission line will turn south and enter Charlie Holler Road’s right of way, which it will follow 
for approximately 2,800 feet, where it will again cross the South Fork New River, traverse 
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successional hardwood scrub along the banks for approximately 140 feet and existing parking lot for 
approximately 150 feet.  From the parking lot’s western boundary the raw water line will follow an 
existing finished water line right of way for approximately 850 feet, where it will enter the Town’s 
Jimmy Smith Wastewater Treatment Plant.  The raw water transmission line will follow the 
wastewater treatment plant’s outer access road (inside the existing fence) approximately 1,170 feet 
before intersecting an existing gravity sewer interceptor right of way, in which it will be contained 
for the remaining 6,300,  where the raw water will discharge into an existing transmission main that 
parallels Hunting Hills Lane and conveys raw water from the Town’s existing South Fork New River 
raw water intake (PWSB_ID 01-95-010) to its water treatment plant on Deck Hill Road.   
  
3.1.2. Land Use Impacts and Mitigation 
 
 The WTP expansion will be contained entirely within existing WTP and no impacts to direct 
land use are anticipated.   
 

The intake pump station and its associated access road will permanently impact 
approximately five acres of active agricultural land.  The surrounding agricultural use will not be 
impacted.  Where raw water transmission mains cross agricultural fields and utility and 
transportation rights of way, the pre-construction use will be restored. Impacts to these land use 
types will therefore be negligible.  No buildings will be allowed in the permanent water transmission 
main easements, and trees will be excluded by periodic mowing. 
 

Compatibility issues among adjacent land uses within the service areas will be addressed by 
Town of Boone, Watauga County, and Blowing Rock planning and zoning boards in accordance 
with zoning and development ordinances. Local land use ordinances and regulations that help 
minimize adverse environmental impacts of new development are discussed in the Mitigation 
Summary section of this document, including floodplain development, subdivisions and 
manufactured home parks, stream buffers outside water supply watersheds, and water connection 
policies. Currently, there is a designated water supply watershed in the Boone service area.  And, it 
includes: 

[1] WS-II-CA (Critical Area) 
[2] WS-IV-CA (Critical Area) 
[3] WS-IV-PA (Protected Area) 

 
In addition, Boone’s requirement for 30 foot vegetative buffers along all perennial waters is 

indicated on the most recent versions of U.S.G.S. 1:24,000 (7.5 minute) scale topographic maps in 
the Public Water Supply Watershed area.  

 
Because many of these mitigative measures are relevant to multiple impact topics (land use, 

soils, farmlands, public lands, cultural resources, wetlands, water quality, fish and wildlife, air 
quality, noise, and toxic substances), the detailed summaries of each measure are provided under 
section 4 (Summary of Mitigative Measures), and briefly referenced under each impact topic, to 
minimize repetition and document length. 
 

Pursuant to requirements in water supply watersheds, allowable land use, including 
development density, upstream of the proposed intake, will have to be modified to protect water 
quality, before the use classification is approved.   The resulting restrictions will help preserve water 
quality and aesthetics in the Todd and Brownwood areas of Ashe County as long as the intake 
remains in use (the foreseeable future). 
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3.2. Soils and Important Farmlands  
3.2.1. Existing Environment 
 
 The existing WTP site is within Town limits.  No soils within formal municipal boundaries are 
classified as prime farmland.   
  
 The raw water intake site is outside Town limits and in active agricultural use.  Prime farmland 
soils (Rosman fine sandy loam, 0 to 3 percent slopes, occasionally flooded; and Toxaway loam, 0 to 2 
percent slopes, drained and not frequently flooded during the growing season) are present at the entire 
raw water pump station site and a portion of the access road (Figures 4a and 4b).   
 
3.2.2. Important Farmland Impacts and Mitigation 
 
 As indicated in the 7Q10 Study (Parkins, 2007) and Intake Site Feasibility Study (Crawford, 
2007) the selected pump station location is one of only two that could meet both the water volume and 
access requirements needed.  Because of the steepness of surrounding terrain and the safety and cost 
associated with constructing this type of infrastructure on hillsides the site was located in the flat, most 
easily accessible portion of acquired parcel.  Construction of raw water pump station and access road 
will permanently impact approximately 4.5 acres of prime farmland soils.  The balance of the 
approximately 10 acres acquired is located on steep slopes and is not considered important farmland 
soil.  The raw water transmission line segments traversing prime farmland soils will be buried and will 
not interfere with future agricultural use of this land.  Soil loss during construction will be minimized by 
following a DENR-approved Erosion and Sedimentation Control Plan, submitted to the DENR at least 30 
days prior to construction. 
 

Minor soil contamination due to leakage and emissions from construction vehicles (oil, fuel, 
antifreeze, etc) may occur during construction.  Contractors will be required to observe proper 
equipment maintenance and proper collection and disposal of used vehicle fluids. 
 
 The expanded WTP will accommodate new development, some of which may occur outside 
Town limits on important farmland soils.  Due to the scarcity of non-flood-prone land without severe 
slope in the Boone area, areas with prime farmland soils are also the areas most suitable for 
development.  By 2030 Boone expects the expanded WTP to serve approximately 13,755 new 
residents.  It is not known how much of this new development will be built on prime farmland soils.  
 
 As part of the reclassification of the watershed that surrounds the proposed intake site, 
development density and impervious surface acreage will be limited.  This is likely to preserve prime 
farmland soils in an area that has recently observed significant growth.   
 
3.3. Floodplains  
3.3.1. Existing Environment 
 

The existing WTP is not in the FEMA 100-year floodplain.  The proposed raw water intake 
site is entirely within the FEMA 100-year floodplain of the South Fork New River (Figure 5). The 100-
year flood elevation at the proposed raw water intake site is approximately 2,920 feet above mean 
sea level (NGVD 1929).  The proposed raw water intake site experiences significant flooding 
problems following heavy rainfall, due to flooding from the river.  The South Fork New River 
floodplain varies in width from less than 500 feet to 1,500 feet or more along most of its course from 
the Town of Boone downstream to Brownwood.  
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3.3.2. Floodplain Impacts and Mitigation 
 

 The Town was unable to locate an economically feasible non-floodplain alternative 
site suitable for the new raw water intake, in part due to the nature of the proposed facility.  
Buildable, low-slope land that is not flood-prone and not already developed is generally scarce and 
unacceptable for the proposed intake due to the fact that it is not in close proximity to the river.   
 

The new raw water intake pump station and access road will occupy approximately five 
acres in the 100 year floodplain (Figure 5).  The site is located in an area where the South Fork New 
River floodplain is approximately 700 feet wide.  A HEC-2 flood modeling study performed by W.K. 
Dickson indicates that the new raw water intake and pump station will not significantly raise the 
100-year flood level in this area.  Because of its design, the proposed raw water infiltration gallery 
will not be above the existing channel elevation and, therefore, will not have the potential to add 
any flood hazard.  The associated pump station will be approximately four percent of the total 
floodplain width, and, based on the hydrologic modeling performed, will have negligible impact to 
the floodplain’s flow attenuation function and value.  Because the new raw water intake and pump 
station’s performance are “critical actions,” they shall be designed to operate continuously during 
500-year flood events, with all operating equipment and controls, HVAC, and electrical components 
installed above the 500 year floodplain (excluding equipment designed to be submerged (e.g. raw 
water pumps).  All raw water transmission mains installed below existing grade.  Flood insurance 
will be maintained on the building.   
 

Watauga County and the Town of Boone regulate new development in FEMA flood hazard 
areas following a Flood Damage Prevention Ordinance that meets FEMA standards, discussed further 
in section 4.0.  In accordance with floodplain development requirements, an analysis was 
completed that provides a comparison of the effective model, duplicate model, corrected model and 
proposed model for the 100-year base flood water-surface elevation with and without the floodway.  
According to this analysis the will be “No Rise” to the base flood water-surface elevation.   WK 
Dickson staff have met with the local floodplain administer for Watauga County who has been 
delegated the responsibility of reviewing “No Rise” Certifications.   The Watauga County Local 
Floodplain Administrator has decided that they will request technical assistance and review from the 
FEMA region Office.  The necessary documentation, mapping, and Watauga County Floodplain 
Development Permit Application are being finalized for submission.      

 
3.4. Formally Classified Public Lands 
3.4.1. Existing Environment 
 

No formally classified public lands (e.g. national parks, national forests, wildlife refuges, wild 
and scenic or recreational rivers, state parks, or Native American-owned lands) occur in the project 
construction area or service areas.   The proposed intake site is approximately 41 river-miles 
upstream from the top of the 51 mile reach of the South Fork of the New River that was designated a 
Wild and Scenic River (WSR) in 1998.  The upstream boundary of the designation is located at New 
River State Park, at the confluence of the South Fork New River and Dog Creek, in Ashe County 
(WSR Top, Figure 1). The National Wild and Scenic Rivers System, which was created by the United 
States Congress in 1968 (Public Law 90-542; U.S.C 1271 et seq.), declares that “…certain selected 
rivers of the Nation which, with their immediate environments, possess outstandingly remarkable 
scenic, recreational, geologic, fish and wildlife, historic, cultural, or other similar values, shall be 
preserved in free-flowing condition, and that they and their immediate environments shall be 
protected for the benefit and of present and future generations” (Sec. 1 (b)).     
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The entire South Fork of the New River is an American Heritage River, pursuant to Executive 
Order 13061.  It, however, is not considered a formally classified public land because “No new 
regulatory authority is created as a result of the American Heritage Rivers initiative” (Section 1 (d)).  

 
3.4.2. Impacts to Public Lands 
 

Because no formally classified public lands exist in the project area, no direct impact is 
anticipated.  In addition to formally classified public lands, impacts to recreational use in and near 
the project area were evaluated.   

 
In 2007, the Town of Boone and ASU processed approximately 835 million gallons (2.288 

mgd) of water at their water treatment plants and discharged approximately 832 million gallons 
(2.280 mgd) from the Jimmy Smith WWTP (NPDES Permit NC0020621).  The net loss of water 
volume was therefore approximately 3 million gallons per year (0.008219178 mgd; 0.359 percent) 
in the South Fork New River below the outfall.  Using this loss rate and the maximum proposed 
withdrawal rate (6.8 mgd), the net reduction of flow below the proposed infiltration gallery will be 
insignificant (0.02441 mgd). 

 
To further evaluate the potential impacts of the proposed intake WK Dickson conducted a 

detailed flow study at the proposed site.  Pursuant to conversations and correspondence with David 
Tarver (NC Division of Water Resources), WK Dickson was to wait to collect wetted perimeter data 
(water depth and velocity) at the proposed Boone raw water intake site near Brownwood until the 
USGS gauge near Jefferson (03161000) was at or below 185 cfs, which falls between that location’s 
June through August 75 to 90 percent exceedance (Tarver, personal communication, 23 February 
2009).  WK Dickson collected flow data at the proposed intake on 24 February 2009, when USGS 
gauging station 03161000’s mean daily flow was 226 cfs (22.16 percent above the recommended 
rate).  Because flows have not dropped below the level of the original data collection date, data have 
been interpolated to simulate lower flows.  While this may not exactly simulate conditions at the site 
during lower flows, the adjusted intake data demonstrate the amount of change necessary to 
significantly alter the results (Exhibit 1).   

 
At the deepest point, water depth measured 1.38 feet on 24 February 2009.  The measured 

flow rate was 117.5 cfs, wetted cross sectional area was 55.8 square feet, and wetted perimeter was 
101.2 feet.  After flow was reduced by 22.16 percent (26.04 cfs), HydraflowEXPRESS Version 
1.0.0.1(©2006 Intelisolve) indicated that water depth would be reduced by 0.13 foot (1.56 inches) in 
the first riffle downstream from the proposed intake (1.25 feet, Exhibit 1.d).   Using the adjusted flow 
rate (91.46 cfs) water depth reductions were evaluated for several withdrawal rates.  With a 
withdrawal rate of 1.5 mgd (2.79 cfs) the adjusted water depth was reduced from 1.25 feet to 1.24 
feet; 4.0 and 4.25 mgd withdrawal rates (7.43 and 7.90 cfs) reduced water depth to 1.22 feet; and a 
6.8 mgd withdrawal rate (13.64 cfs, the maximum proposed) reduced water depth to 1.20 feet 
(Exhibit 1.b).  To reduce water depth by 0.25 foot (1.0 foot deep) the withdrawal rate would have to 
be 28.17 mgd (52.34 cfs).  To reduce the depth to 0.75 foot (0.5 foot lower than the adjusted value) 
the withdrawal rate would have to be 47.2 mgd (87.70 cfs) (Exhibit 1.b and 1.f).     
 
 The drainage area at the proposed intake site is approximately 102 square miles.    The 
drainage area at the upstream end of the WSR referenced above is approximately 233 square miles 
(128 percent larger).  Using both evaluations (i.e. the net loss of flow, assuming 99.641 return 
efficiency from the Jimmy Smith WWTP; and the net reduction of water depth at the nearest riffle 
downstream of the proposed withdrawal site, assuming no flow return from the WWTP) no impact 
to formally classified public lands or any recreational use are anticipated from the proposed project.   
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No mitigation will therefore be necessary.   
 
Impacts to water quality at the WSR Top are discussed below in section 3.7. 
 

3.5. Archaeological and Historical Resources 
3.5.1. Existing Environment 
 
 In response to SHPO scoping comments a formal archaeological investigation was 
conducted in all proposed disturbance areas outside existing NCDOT-maintained rights of way.  
Portions of the investigation’s results are directly quoted below.  The entire report is presented in 
Exhibit 3.  In response to concerns over viewshed impacts, a 3d model was created and several 
alternatives were evaluated.  The results of the model are described in the archaeological 
investigation and shown in Exhibit 2.    
 

Background research was conducted at the North Carolina Site 
Files located at the Office of State Archaeology (OSA) in Raleigh. A total 
of 11 archaeological resources were identified within 0.8 km (0.5 miles) 
of the survey areas (Table 3). They comprise seven prehistoric sites 
(including a rockshelter), two prehistoric isolated finds, and two historic 
cemeteries. The National Register of Historic Places (NRHP) eligibility 
status for six of these resources was unassessed. Five were determined to 
be ineligible, including the two cemeteries in the vicinity of Area B. 
However, the cemeteries are protected under state burial laws. 

 
Only site 31WT206 was situated in proximity to any of the survey 

areas. Originally recorded in 1978 as an unknown prehistoric lithic 
scatter (site form on file at OSA), it was relocated during  this survey and 
is discussed below.  

 
Records on file at the Division of Survey and Planning, also in 

Raleigh, were examined to identify previously recorded historic (i.e., 
architectural) resources. Four such resources have been recorded within 
0.5 miles of the proposed construction areas. Resource AH524, the Asa 
Brown House, is located directly across the South Fork New River from 
the pump station location. This late nineteenth century house has been 
placed on the study list, having been recommended potentially eligible 
for the NRHP (resource form on file). The A.S. Cooper Farm (Resource 
AH40) is located on Brownwood Road, immediately south of the 
beginning of the proposed pump station access road. This resource dates 
to the late nineteenth century and encompasses a Victorian I-house and 
several farm outbuildings. It has been listed on the NRHP as an excellent 
example of a late nineteenth century mountain farmstead (National 
Register of Historic Places Registration Form on file). The R.T. Greer and 
Company Root and Herb Warehouse (Resource AH41) is located across 
the South Fork New River from the project area in the community of 
Brownwood. This early twentieth century warehouse has also been listed 
on the NRHP as a rare example of a herb warehouse in western North 
Carolina (National Register of Historic Places Registration Form on file). 
The fourth resource is the Cranberry Methodist Church, which has also 
been placed on the study list. This resource, AH513, is located on 



Town of Boone Water System Improvements – Environmental Assessment 

 
 
 37

Cranberry Road approximately 0.5 miles from the proposed water line 
corridor, 
 

 
3.5.2. Impacts to Cultural Resources 

 
None of the remaining previously recorded resources in the 

survey areas will be impacted by the proposed improvements to the 
Town of Boone water system. 

 
There will be no direct impacts on historic resource AH524. 

However, the proposed pump station will impact this resource’s 
viewshed. Direct project impacts to historic resource AH40 will be 
minimal. The proposed water line will cross through a field area within 
the resource boundaries but the pipe will be buried and thus pose no 
viewshed impacts. The proposed pump station will be visible from the 
building complex at AH40. To mitigate these viewshed impacts, the 
pump station has been designed to resemble a barn. This design will 
allow the facility to blend into the agricultural setting without posing an 
adverse impact to the historic resources. 

 
Construction plans associated with the proposed improvements 

of the Town of Boone’s water system will not affect significant 
archaeological resources. Nor will the construction adversely impact the 
significant historic resources in the project vicinity.  

 
No further management considerations are deemed necessary. 

 
3.6. Jursidictional Wetlands and Waters 
3.6.1. Existing Environment 
 
 WK Dickson senior scientist Ward Marotti evaluated the raw water intake site, transmission 
lines, and pump station locations for the presence of US Army Corps of Engineers and NC Division of 
Water Quality jurisdictional wetlands and non-wetland waters in November 2008.  Wetland boundaries 
were delineated using the COE Wetlands Delineation Manual (Environmental Laboratory, 1987) and 
the most recent supplementary technical literature for hydrophytic vegetation, hydric soils, and 
hydrology indicators.  Non-wetland stream channels were identified using COE and NC-DWQ field 
indicators. 
 
 The only wetlands located within the construction areas are in the agricultural fields that 
surround the proposed intake and pump station site in the South Fork New River’s floodplain.  These 
wetlands lie immediately adjacent to the streams that traverse the agricultural fields, before discharging 
into the South Fork New River, downstream of the proposed intake site (Figure 6a).   
 
 Several intermittent and perennial streams are located along the proposed alignments.  The 
proposed raw water intake will be installed in the South Fork New River.  The raw water transmission 
main will cross the South Fork New River at five locations, all upstream of the existing 421 bridge 
inside the Town of Boone.  
 
3.6.2. Jurisdictional Wetlands and Waters Impacts and Mitigation 
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 The proposed raw water intake, an infiltration gallery, will be installed below the South Fork 
New River’s existing channel, approximately 2,300 feet upstream of the Cranberry Springs Road 
Bridge in Brownwood.  Pre-construction elevation, slope, and contour will be restored after 
installation, as will the channel’s cross-sectional area and flow conditions (see Section 3.4.2 above).  
Pursuant to section 404 of the Clean Water Act, the impacts to the river resulting from the infiltration 
gallery will, therefore, be temporary.  The infiltration gallery will be installed entirely within 
Watauga County and measure approximately 120 feet in length (from the upstream to the 
downstream end) and approximately 30 feet wide (perpendicular to the direction of flow).   
Approximately 100 feet of the existing narrow treeline along the river’s banks will be cleared for 
construction. Of that, approximately 15 feet (immediately over the intake pipes) will be permanently 
maintained.  The balance, approximately 85 feet, will be re-planted with native riparian trees and 
shrubs following construction (Figure 6b).   

 
The raw water transmission main construction corridor will cross the South Fork New River 

at five locations (Figure 6b).  All five crossings will either be suspended over the water or bored 
under the channel.  The river crossings that are bored under the channel will implement the 
Horizontal Directional Drilling (HDD) method, which will insure that the raw water line is at a 
minimum depth of 10 feet below the river bed.  All HDD operations will stay outside the river 
riparian buffer zones.  The river crossings that implement an aerial suspension method will be 
sufficiently designed to withstand live, dead, and hydraulic loads.  The downstream-most crossing of 
the South Fork New River will be located just upstream of the US Hwy 421 bridge.  This crossing 
will implement the HDD method.  At this location there is a public canoe access.  This is the most 
upstream canoe access on the South Fork New River.  Upstream from this location a low water 
bridge and multiple existing aerial sewer crossing inhibit recreational canoeing.  The second river 
crossing will be located approximately 650 linear feet downstream from the Casey Lane low-water 
bridge and an aerial suspension method or HDD method will be implemented.  The three remaining 
river crossings will cross the South Fork New River adjacent to existing aerial sewer crossings 
following the ASU greenway trail.  An aerial suspension method will be implemented at these 
crossings.  No impacts associated with the raw water transmission main to the South Fork New River 
are therefore anticipated (permanent or temporary, also see the detailed flow impact evaluation in 
Section 3.4.2 above).   

 
The raw water transmission main will temporarily impact Hardin Creek and one unnamed 

perennial tributary to the South Fork New River.  Both crossings will be inside the existing sanitary 
sewer gravity interceptor easement, which is actively maintained.  No clearing of mature woody 
vegetation will be necessary at either of these stream crossings.  No permanent impacts will occur at 
either stream.   
 

Between the intake site and Meadow Creek’s headwaters, the raw water transmission main 
will cross Meadow Creek at three locations.  It will also cross three unnamed tributaries of Meadow 
Creek (Figure 6b).  These temporary impacts will total 240 feet.   At the booster pump station, an 
access road will have to be constructed across an unnamed tributary to Gap Creek.  This will result 
in a 30 foot permanent stream impact. 

 
The six mile portion of the raw water transmission line along US 421 will be located entirely 

inside the road right of way and no impacts to streams or wetlands will occur.   
 
Following installation, all stream crossings will be returned to original slope and contour.  

Because all crossings will occur in active agricultural fields and/or immediately adjacent to 
Brownwood road, where no woody overstory exists, no permanent impacts to streams will occur.   
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Where culverts will be installed along the intake pump station’s access road two permanent 
stream impacts will occur.  One impact will be at Meadow Creek, approximately 380 feet upstream of 
its confluence with the South Fork New River.  This crossing will permanently impact 35 feet of 
Meadow Creek.  The other impact will be at an unnamed tributary to Meadow Creek that traversed an 
active agricultural field.  This impact will total 70 stream feet and be located approximately 720 feet 
upstream of the tributary’s confluence with Meadow Creek, which is approximately 180 feet upstream 
of Meadow Creek’s confluence with the South Fork New River.  To minimize impacts both culverts 
will be designed to allow fish passage at low flow and maintain aquatic ecological connectivity.  These 
design details will be presented in the 404 permit application.   

 
 
The only wetlands that will be impacted by the project are located in the agricultural field 

and pasture area adjacent to the intake site (south of the South Fork New River) (Figure 6a).  
Temporary wetland impacts within the raw water transmission line construction corridor will total 
0.043 acre.  Because the herbaceous wetlands will be returned to their original slope and contour 
and replanted with native herbaceous wetland species, no permanent wetland impacts from the raw 
water transmission line will occur.  Along the proposed access road into the intake site, there will be 
0.11 acres of temporary wetland impacts and 0.033 acre of permanent wetland impacts, where 
culverts will be installed.  No other wetland impacts will occur. 
 

Impacts to streams and wetlands from construction of the proposed raw water transmission 
main and raw water intake will be permitted following the conditions specified in the US Army Corps 
of Engineers’ Nationwide Permit (NWP) 12 and its corresponding DWQ General Water Quality 
Certification 3699.  Minor impacts to these waters during construction will be minimized by following 
all relevant Section 404/401 permit conditions and a DENR-approved Erosion and Sedimentation 
Control Plan.  USACE and DWQ will determine during the Pre-Construction Notification (PCN) review 
process whether additional mitigation is necessary.  

 
Permanent stream impacts will total 100 feet.  Permanent wetland impacts will total 0.033 

acre.  Relative to the amount of stream and wetland resources present in and around the construction 
site, these impacts will be insignificant and compensatory mitigation other than post-construction 
restoration of streams and wetlands is not likely to be required, pursuant to NWP 12. 

 
 

Table 3. Direct Stream Impacts Along Project Construction Corridors.   

Stream 
Number 

Permanence Substrate Width (feet) Habitat Impact Type 

1* Perennial Gr, Co, Bo, Br 100 H/A Temproary 
2 Perennial Si, S, Gr 15 H/A Permanent 
3 Perennial Si 5 H/A Permanent 
4 Perennial S, Si, Gr, Co 3 H/A Temporary 
5 Perennial S, Gr, Co 15 H/A Temporary 
6 Perennial S, Si, Gr, Co 25 H/A Temporary 
7 Perennial S, Si, Gr, Co 8 H/A Temporary 
8 Perennial S, Si, Gr 6 H/A Temporary 
9 Perennial S, Gr, Co 3 H/A Permanent 
10 Perennial S, Si, Gr 18 H/A Temporary 
11 Perennial S, Si, Gr 12 H/A Temporary 

H/A = Herbaceous/Agricultural 
*Infiltration Gallery 

Si= Silt; S= Sand; Gr = Gravel;  Co=Cobble;  
Bo=Boulder; Br=Bedrock 
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Table 4. Direct Wetland Impacts Along Project Construction Corridors. 
 

  -------- Impact --------  
Wetland Name Habitat Temporary (acres) Permanent (acres)  

A H/A 0.044 NONE  
B H/A 0.020 0.013  
C H/A 0.036 0.020    

TOTAL  0.10 0.033  
H/A = Herbaceous/Agricultural 

 
3.7. Water Resources 
3.7.1. Existing Environment 
3.7.1.1.  Surface Waters and Usage Classifications 
 
 The N.C. Division of Water Quality (DWQ) classifies surface waters of the state based on their 
intended best uses.  The primary classification system distinguishes waters used for public water supply 
(WS-I through WS-V), frequent swimming (B), and all other uses (C).  Class C uses include fishing, 
boating, aquatic life, irrigation, and wastewater disposal.  Supplementary classifications include nutrient-
sensitive waters (NSW), which are prone to eutrophication problems; swamp waters (Sw) which are 
naturally tannin-stained, acidic, and low in dissolved oxygen; and high quality waters (HQW) that are 
relatively unpolluted and support a diverse community of aquatic life.  One or more supplementary 
classifications may apply to waters of any primary classification. 
 
 Headwater tributaries of the New River, in DWQ New River Sub-Basin 05-07-01 and USGS 
Hydrologic Unit 05050001, drain most Boone and Blowing Rock’s service areas.  A small portion of 
Boone’s service area is in the Watauga River watershed (DWQ Watauga River Sub-Basin 04-02-01 and 
USGS Hydrologic Unit 06010103) and a small portion of Blowing Rock’s service area is in the Catawba 
River watershed (DWQ Catawba River Sub-Basin 03-08-31 and USGS Hydrologic Unit 03050101) and 
the Yadkin River watershed (DWQ Yadkin River Sub-Basin 03-07-01 and USGS Hydrologic Unit 
03040101) (Figure 7). 
 
 Streams in the southern-most portion of Boone’s service area in the New River watershed have 
water supply classifications.  Winkler Creek and its tributaries are classified as WS-II; Tr, HQW from 
their source to a point 0.2 mile upstream of Flannery Fork, and WS-II; Tr, HQW, CA from there to one 
of Boone’s existing water supply intakes (located 0.2 mile upstream of Watauga County SR 1549).  The 
Middle Fork of the South Fork New River is classified as WS-IV; Tr:+ from Brown Branch to Boone 
Dam of Appalachian State University, WS-IV: + from Boone Dam to a point 0.4 mile downstream of 
US 221 and 321, and WS-IV; CA:+ from a point 0.4 mile downstream of US 221 and 321 to the South 
Fork New River.  The East Fork of the South Fork New River is classified as WS-IV; Tr:+ from its source 
to Watauga County SR 1524, WS-IV:+ from Watauga County SR 1524 to a point 0.8 mile downstream 
of Watauga County SR 1524, and WS-IV; CA:+ from a point 0.8 mile downstream of Watauga County 
SR 1524 to the South Fork New River at Boone’s existing water supply intake (Figure 7).   
 
 Boone and Hodges creeks are classified as C; Tr:+ from their sources to Winkler Creek. 
Winkler Creek is classified as C; Tr:+ from the existing intake to the confluence with the South Fork 
New River.  The South Fork New River and its unnamed tributaries are classified as C:+ from the 
existing intake throughout the remainder of the service area, as is all of Hardin Creek and its unnamed 
tributaries.  Mutton Creek, Rocky Branch, and Brown Branch, and their unnamed tributaries are 
classified as C; Tr:+ from their sources to their confluences with the South Fork New River.  The 
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unnamed tributary to Laurel Fork (Watauga River watershed) is classified as C from its source to Laurel 
Fork (Figure 7).   
 
 Within Blowing Rock’s service area, Stringfellow Branch (including Bass Lake) and its unnamed 
tributaries, and the Middle Fork of the South Fork New River (including Chetola Lake) and its unnamed 
tributaries are classified as WS-IV:+ from their sources to Brown Branch.  Flattop Branch is classified as 
WS-II; Tr, HQW, CA from a point 0.6 mile upstream of the Blowing Rock Water Supply Reservoir Dam 
to the dam.  New Years Creek (Catawba River watershed) is classified as C; Tr throughout the service 
area, as are all waters in the Yadkin River watershed (all are unnamed tributaries to the Yadkin River) 
(Figure 7).   
   
 The South Fork New River is classified as C; HQW at the proposed intake site.  Meadow 
Creek is classified as C:+ from its source to its confluence with South Fork New River (Figure 7).  
 
3.7.1.2.  Existing Surface Water Quality 
 
 DWQ evaluates stream segments and lakes with respect to their designated usage classifications 
based on physical, chemical, and biological monitoring (benthic macroinvertebrates and fish 
communities) at five year intervals, and assigns use support ratings based on each segment’s assigned 
surface water usage classification. 
 
 Based on data collected during 2003, four sites in the Boone service area were evaluated in the 
New River Basinwide Assessment Report (NCDWQ, 2004).   
 

Middle Fork South Fork New River, SR 1522 
Middle Fork South Fork New River is a tributary to the South Fork New River 
and is immediately downstream of Boone Golf Course. This six meter wide 
site has a 12.1 square mile drainage area and drains suburban areas of Boone 
and receives effluent from three NPDES dischargers: Blowing Rock WTP 
(NC0027286, 0.4 MGD average discharge), Tweetsie Railroad WWTP 
(NC0032131, 0.009 MGD average discharge), and Roaring River Chalets 
WWTP (NC0032158, 0.0005 MGD average discharge). The combined effect 
of these dischargers resulted in a conductivity measurement of 67.1 
μmhos/cm. At the time of sampling, road widening, bridge replacement, and 
the installation of a new water main was in progress. Substrate at this site was 
comprised of an unembedded mix of boulder, rubble, and gravel resulting in 
well-developed riffles. Banks were stable, pools were absent, and the riparian 
zone was nonexistent with many breaks. This site received a habitat score of 
64. 
 
This site has been sampled twice previously receiving bioclassifications of 
Excellent in 1993 (37 EPT) and Good in 1998 (31 EPT). For 2003, this site 
declined to a Good-Fair bioclassification with an EPTS of only 24. Numerous 
intolerant taxa collected from 1993 and 1998 were absent in 2003 and 
included the mayflies Rhithrogena sp., Drunella wayah, Serratella serrata, and 
the caddisfly Ceratopsyche sparna. The probable reason for the decline at this 
site is due to the overwhelming dominance of nonpoint pollution in the 
catchment. In very wet years (e.g., 2003) nonpoint pollution is magnified in 
effect as there is more runoff. 

 
East Fork South Fork New River, SR 1522 
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East Fork South Fork New River is also a tributary to the South Fork New River. 
This five meter wide site is only about 100 yards away from the Middle Fork 
site but the upstream reaches drain residential and pasture areas versus Middle 
Fork’s catchment, which drains more suburban areas of Boone. Drainage area 
at this location is 7.2 square miles. This site was also experiencing road 
widening, bridge replacement, and water main installation at the time of 
sampling. Substrate was an unembedded mix of boulder, rubble, and gravel, 
resulting in well-developed riffles. Bank erosion was slightly worse here than 
the Middle Fork site as one entire bank consisted of manicured lawn with no 
riparian zone. This stream received a habitat score of 62. 

 
The East Fork has a very similar bioclassification history as the nearby Middle 
Fork site as a 1993 sample resulted in an Excellent bioclassification (37 EPT) 
and the 1998 sample resulted in a Good bioclassification (32 EPT). However, 
unlike the Middle Fork, the 2003 sample of the East Fork resulted in a Good 
bioclassification with 31 EPT taxa collected. In addition, the East Fork had 
several intolerant taxa not present in the Middle Fork and included the 
mayflies Epeorus rubidus, Drunella conestee, and the caddisfly Ceratopsyche 
sparna. The fact that the catchment of the East Fork is less suburban and more 
residential and pasture oriented than the Middle Fork may explain why this 
site maintained its Good bioclassification from 1998 to 2003. 
South Fork New River, US 421 
The South Fork New River is about 15 meters wide here, has a 34.8 square 
mile drainage area, and is just downstream of the Boone WWTP 
(NC0020621), which has an average discharge of 2.6 MGD. This 
segment of the South Fork New River also receives runoff from suburban areas 
of Boone. These facts are reflected by the elevated conductivity of 83 
μmhos/cm. Substrate at this site was comprised of a highly embedded mix of 
rubble, gravel, and sand. Riffle habitat was well developed but pools were 
absent. Streambanks were moderately eroded and the riparian zone was only 
partially intact. The habitat score was only 60 out of a possible 100 points. 

 
This reach of the South Fork New River has been sampled five previous times. 
Samples from 1984, 1986, and 1993 resulted in a Fair bioclassification. 
Samples in 1988, as well as the two most recent samples from 1998 and 2003 
have produced Good-Fair bioclassifications. Of particular interest is the fact 
that this site experienced a gradual reduction in BI from 1986 (6.9), 1988 (6.3), 
1993 (6.2), and 1998 (5.7) to the current all time low BI of 5.5 in 2003. For 
2003, the intolerant stonefly Tallaperla sp. Was collected at this site for the first 
time. Conversely, absences of several tolerant taxa were recorded in 2003 
where they had previously been common or abundant and included the 
organic indicating chironomids Chironomus sp., and Procladius sp. This most 
recent reduction in BI at this site is likely the effect of the wet 2003 season 
diluting the effects of the Boone WWTP discharge. In addition, recent 
upgrades to Boone.s WWTP are reflected by the ambient water chemistry data 
which show a sharp reduction in NH3 and TKN commencing in late 1998. 
The reduction in nutrients from Boone.s WWTP also explain the improving BI 
trend at this site between years. 

 
Winkler Creek, SR 1549 
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Winkler Creek is the westernmost tributary of the South Fork New River 
sampled during the 2003 basinwide cycle and has a drainage area of 5.5 
square miles. The headwaters of Winkler Creek are primarily undisturbed, 
consisting of sparse singlefamily residences. Substrate of this six-meter wide 
stream consisted of an unembedded mix of boulder, rubble, and gravel 
substrates, which produced welldeveloped riffle habitat. In addition, pools 
were particularly well developed, no streambank erosion was observed, and 
the riparian zone was generally intact. The habitat score of 85 reflected the 
excellent habitat at this site.  
 
Winkler Creek has been sampled at this location twice previously receiving 
bioclassifications of Excellent in 1993 (37 EPT) and Good in 1998 (34 EPT). 
For 2003, there were 39 EPT species collected, which resulted in a 
bioclassification of Excellent. Intolerant taxa collected in 2003 not previously 
recorded included the mayfly Stenonema ithaca. In addition, there were 
several other intolerant taxa collected at abundant levels in 2003 but were rare 
in 1993 (or absent in 1998) and included the stonefly Malirekus hastatus and 
the caddisfly Neophylax oligius. 

  
 One ambient monitoring station is located in Boone’s service area (Station K2100000, South 
Fork New River at US 221 and 421 at Perkinsville).  2003 data indicated: good dissolved oxygen; stable 
pH near 7.0 s.u., “most likely due to its proximity to the discharge from the wastewater treatment facility 
for Boone from which the pH is near neutral;” widely variable specific conductance; low, relatively 
stable turbidity; arsenic, cadmium, chromium, lead, mercury, and nickel mostly below the analytical 
reporting level; 100 percent of aluminum and iron samples were above the reporting level “Aluminum 
and iron are elements found naturally in soils, particularly clay based soils; therefore concentration of 
these elements found in streams may be influenced by the soils and geology of the watershed;” 17.2 
percent of the samples were grater than the action level for copper; 3.4 percent of samples were above 
the action level for zinc; and no samples were above the water quality standard for manganese; 21.6  
percent of samples were greater than 400 colonies/100ml; “The station along the S. Fork New River 
near Perkinsville (K2100000), historically showed elevated concentrations of ammonia-nitrogen (NH3; 
Figure 6). This station is downstream of the wastewater treatment plant for Boone. Changes in the 
wastewater treatment process implemented about 1999 may be responsible for the decreases in NH3 
concentrations observed in the data. The oxidation of NH3 to NO3 consumes approximately 4.3 mg of 
oxygen for every 1.0 mg of ammonia-nitrogen. In addition, NH3 is known to be toxic to aquatic life. 
Thus, the decrease in NH3 observed at this site is a substantial environmental benefit.” 
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Source: NCDENR, Division of Water Quality: Basinwide Assessment Report – New River Basin – June 
2004, page 56 
 
 Based on the 2003 data, East Fork South Fork New River was supporting for Aquatic Life,  no 
data were collected for Recreation Assessment, stressors included habitat degradation, and sources were 
road construction and impervious surfaces; Middle Fork South Fork New River was supporting for 
Aquatic Life,  no data were collected for Recreation Assessment, stressors included habitat degradation, 
sources were WWTP NPDES, road construction, and impervious surfaces; South Fork New River (from 
Winkler Creek to 0.1 miles downstream of Hunting Lane) was supporting, it was not rated for 
recreation, stressors included fecal coliform bacteria and habitat degradation, sources were impervious 
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surfaces and agriculture; South Fork New River (from 0.1 mile downstream Hunting Lane to US 
Highway 221/421 was supporting for Aquatic Life, it was not rated for recreation, stressors included 
fecal coliform bacteria, no sources were listed; and Winkler Creek was supported for Aquatic Life, and 
no stressors were listed.   
 
 Based on the 2003 data, four reaches in the service area were listed as impaired in NCDWQ’s 
Draft 2008 303(d) List: South Fork New River (from Winkler Creek to 0.1 miles downstream of Hunting 
Lane and from 0.1 mile downstream of Hunting Lane to US Hwy 221/421) and East Fork South Fork 
New River (from source to Watauga County SR 1524 and from 0.8 mile downstream of Watauga 
County SR1524 to South Fork New River).  All four were listed in Category 5 because their biological 
criteria were exceeded.  None of the four were targeted for TMDLs in the next two years. 
 
3.7.1.3.  Groundwater Resources 
 
 Most of Boone and Blowing Rock are in the Gniess-felsic (GNF) hydrogeologic unit, with and 
average well yield of 12 GPM, adjusted for a typical 408-foot deep, 6-inch diameter well (Daniel and 
Payne, 1990).  Wells in this area can be adequate for low density residential use, but are impractical for 
more intensives urban and suburban land uses.  Residents in the project service area are supplied by 
public water distribution systems that treat surface waters.  Few homes still rely on private wells.  Many 
homes beyond the public water services rely on private wells. This well water is of good quality and 
receives no treatment other than chlorination.  
 
3.7.2. Water Quality Impacts and Mitigation 
3.7.2.1.  Construction Impacts  
 
 During construction, the South Fork New River and tributaries in the project area may 
experience temporary, localized water quality impacts including increased turbidity, sediment load, 
and construction vehicle fluids and emissions.   Potential impacts will be minimized following proper 
erosion control and construction practices, and applicable USACE and NC-DWQ conditions for 
Nationwide Permit 12 and General Certification 3699.  Most of the raw water transmission main 
corridor is along roadsides, but where it is off-road and parallel to streams it will be installed as far 
from the stream as practicable to minimize impacts to riparian vegetation. 
 
3.7.2.2.  Water and Water Treatment Plant Operation Impacts  
 

After the construction areas are stabilized and re-vegetated, operation and maintenance of the 
WTP, raw water transmission main, and the raw water intake are not likely to have significant adverse 
impacts on water quality, provided that they are properly maintained. 
 

Permitted WTP capacity will increase from 3.0 mgd to 4.5 mgd.  
 
3.7.2.3.  Indirect and Cumulative Water Quality Impacts  
 
 Indirect and cumulative water quality impacts may accrue from future development in the 
service area.  By 2030 Boone expects the expanded WTP to serve a population of approximately 
13,755 both within and beyond the current town limits.  Assuming an average of three single family 
or duplex units per acre, and a proportionate increase in non-residential development, 
approximately 1500 to 1750 acres of land would likely be developed, with an overall average 
impervious area of perhaps 20 to 30 percent.  One inch of rainfall per hour (intense storm) on 30 
acres of new impervious surface could yield 12 million gallons per hour, or 450 cfs, if all runoff 
were rapidly channeled into streams and none was detained or infiltrated.  (This runoff volume 
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would be distributed throughout the developed area; not all in one stream).  Urban stormwater 
pollutants typically include heavy metals, pesticides, solvents, detergents, motor vehicle fluids, silt, 
excess nutrients, and coliform bacteria.  Increased impervious surface area may cause channel 
instability due to higher peak flows in small streams, and may reduce base flow in these streams during 
dry weather.  However, new development will likely occur with or without the project.  It is debatable 
whether lower density development associated with private wells or higher density development with 
public water will have less overall water quality impact.   
 

Local regulations to protect water quality and riparian areas from adverse impacts of new 
development are discussed in section 4.0 and briefly summarized here: The Watauga County Water 
Supply Watershed Protection Ordinance has been adopted by Boone, and currently applies to select 
waters in the Town’s service area.  Development in FEMA flood hazard areas is allowed but regulated 
by the Watauga County Flood Damage Control Ordinance, enforced in both the Town and County.  

 
Additionally, during the scoping and comment phase of this project, comments and concerns 

have been raised concerning pharmaceuticals, hormones, and other wastewater contaminants and 
their possible presence in the South Fork of the New River due to permitted wastewater discharges as 
well as potential nonpoint sources (NPS) such as septic tanks and drain fields via groundwater 
conditions upstream of the proposed intake.  In addition, comments suggested that the direct reuse and 
recycling of wastewater be evaluated and implemented to the extent practicable to minimize impacts 
to the South Fork of the New River (Exhibit 6).   

 
In addressing concerns about pharmaceuticals, hormones, and other wastewater contaminants 

(pharmaceuticals and personal care products (PPCPs) –the most frequently adopted term in both 
technical and popular literature) and their possible presence in the South Fork of the New River and 
the Town of Boone’s relationship to this: 

 
• The Town of Boone owns, operates, and maintains a tertiary wastewater treatment 

plant with tertiary filtration and UV disinfection. 
• As documented on the US EPA’s PPCPs website (http://www.epa.gov/ppcp/, accessed 

29 April, 2009) in research completed to date (i.e. the fair majority appears to be 
ongoing), tertiary treatment of wastewaters as been shown to aid in the removal of 
some PPCPs.  

• According to the information published on the US EPA’s PPCPs website, it has been 
proven that some PPCPs are easily broken down and are processed by the human body 
or degrade quickly in the environment while others may not be as easily broken down 
and processed. 

• The discharge of pharmaceuticals and synthesis materials and their by-producers from 
manufacturing are already well defined and controlled.  For additional information, 
please reference the EPA Office of Water publication, EPA-921-R-98-005, dated 
September 1998, titled “Development Document for Final Effluent Limitations 
Guidelines and Standards for Pharmaceutical Manufacturing Point Source Category”. 

• The Town of Boone does not collect or treat wastewater from any known 
pharmaceutical or synthesis material manufacturers. 

• Through third party discussions with doctors and hospitals in and around Boone, it has 
been determined that they are and have been and continue to dispose of 
pharmaceuticals in accordance with the Office of Drug Control Policy’s flyer. 

• Unused pharmaceuticals are regulated by the US EPA through the Resource 
Conservation and Recovery Act (RCRA) which is a federal law controlling the 
management and disposal of solid and hazardous wastes produced by a wide variety of 
industries and sources.  The RCRA program regulates the management and disposal of 
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hazardous pharmaceutical wastes produced by pharmaceutical manufacturers and the 
health care industry. Under RCRA, a waste is a hazardous waste if it is specifically 
listed by the EPA or if it exhibits one or more of the following four characteristics: 
ignitability, corrosivity, reactivity, and toxicity.   

• According to the information published on the US EPA’s PPCPs website, there is little 
aquatic/terrestrial toxicology data for PPCPs.  Therefore, EPA through recent advances 
in technology that have improved the ability to detect and quantify these chemicals, is 
working to try to identify the effects, if any, these chemicals have on human and 
environmental health. 

• And, upon clear and concise scientific research which results federal or state 
regulations concerning PPCPs and municipally owned wastewater treatment plants, 
Boone will, as it always has done, continue to meet, to the best of it’s ability, the letter 
of the law.  

• According to the information published on the US EPA’s PPCPs website, to date no 
evidence has been found of human health effects from PPCPs in the environment. 

 
In addressing direct reuse and recycling of wastewater in North Carolina, it should be noted 

that this is currently not allowed by North Carolina law.  In addition, while a closed-loop reuse process 
could potentially avoid the need for additional intake facilities, direct potable reuse would not allow 
the natural assimilative and dilution processes to occur between the WWTP discharges and the 
proposed WTP intake. At the time of this report, there were not any known or approved direct potable 
reuse applications in North Carolina. Gwinnett County, Georgia practices indirect potable reuse, 
where a portion of the discharge from the F. Wayne Hill Water Resources Facility is directed to Lake 
Lanier, which serves as a potable water source for Gainesville, Georgia. However, this is not a pipe-to-
pipe scenario. And, in regards to indirect reuse, this occurs day in and day out throughout the world as 
well as the United States and North Carolina.  As an example, take the Catawba River chain.  The City 
of Hickory (among others) discharges from the WWTP upstream in the chain prior to the intakes of the 
City of Charlotte. 

 
3.8. Coastal Resources  
 
 Watauga County is not a coastal county and no direct or indirect impacts to coastal resources 
will occur.  The federal Coastal Area Management Act is not applicable to this project. 
 
3.9. Fish and Wildlife Resources 
3.9.1. Fish and Aquatic Habitats  
 
 The South Fork New River has a drainage basin area of approximately 102 square miles at the 
intake pump station site and approximately 39 square miles at the downstream end of the Boone 
service area.  The River’s predominant substratum throughout Boone is silt and sand over gravel, 
cobble, and bedrock in some steeper gradient areas.  The river is typically 50 to 150 feet wide in the 
project area, with a generally narrow buffer of riparian trees along the banks. In some areas the 
banks are mowed and support only herbaceous vegetation. Much of the floodplain from Boone 
downstream has been cleared for agriculture or development.   
 
 Typical fishes in this segment of the South Fork New River and tributaries in the Boone area 
include the brook trout (Salvelinus fontinalis), rainbow trout (Oncorhynchus mykiss), brown trout 
(Salmo trutta), stoneroller (Campostoma anomalum), river chub (Nocomis micropogon), golden 
shiner (Notemigonus crysoleucas), whitetail shiner (Cyprinella galacturus), Tennesse shiner 
(Notropis leuciodus), mirror shiner (Notropis spectrunculus), warpaint shiner (Luxilus coccogenis), 
fatlips minnow (Phenacobius crassilabrum), blacknose dace (Rhinichthys atratulus), longnose dace 
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(Rhinichthys cataractae), creek chub (Semotilus atromaculatus), northern hog sucker (Hypentelium 
nigricans), white sucker (Catostomus commersoni), black redhorse (Moxostoma duquesnei), rock 
bass (Ambloplites rupestris), redbreast sunfish (Lepomis auritus), bluegill (Lepomis macrochirus), 
smallmouth bass (Micropterus dolomieu), greenside darter (Etheostoma blennioides), greenfin darter 
(Etheostoma chlorobranchium), gilt darter (Percina evides), and mottled sculpin (Cottus bairdi), 
based on Tatum et al. (1963) and Menhinick (1991). 
 
 During aquatic species surveys one species of freshwater mussel, the state SC spike was found 
(1 site), four species of freshwater snail, including the state T seep mudalia (6 sites), one species of 
freshwater clam (all sites), and 26 species of fish, including the state SC Kanawha minnow (6 sites), 
the state SR tonguetied minnow (4 sites), and the state SR Kanawha darter (3 sites) were found 
collectively at the seven sampling locations (Table 5).  Survey locations, methods and results are 
detailed in Section 7 (Exhibit 4). 
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Table 5. Aquatic Speices Collected.   

Scientific Name  Common Name  Sites*  

Freshwater Mussels      
Elliptio dilatata  spike  Intake  

Freshwater Snails and Clams    ~  
Campeloma decisum  pointed campeloma  Intake  
Elimia proxima  sprite elimia  MC crossing  
Helisoma anceps  Two-ridge ram’s-horn  SF-2  
Leptoxis dilatata  seep mudalia  Intake; SF-1-5  
Corbicula fluminea  Asian clam  All  

Freshwater Fish      
Amblopites rupestris  rock bass  All  
Campostoma anomalum  central stoneroller  All  
Catastomus commersoni  white sucker  SF-2,5; MC  
Clinostomus funduloides  rosyside dace  Intake; SF-1,3,4,5; MC  
Cottus bairdi  mottled sculpin  All  
Etheostoma blennioides  greenside darter  SF-1,3,4,5  
Etheostoma flabellare  fantail darter  All  
Etheostoma kanawhae  Kanawha darter  SF-1,2,5  
Exoglossum laurae  tonguetied minnow  Intake; SF-1,4,5  
Hypentelium nigricans  northen hogsucker  Intake; SF-1-5  
Lepomis auritus  redbreast sunfish  Intake; SF-1-5; MC  
Lepomis cyanellus  green sunfish  SF-5  
Luxilus coccogenis  warpaint shiner  SF-2,3,4; MC  
Micropterus dolomieui  smallmouth bass  Intake  
Nocomis leptocephalus  bluehead chub  All  
Nocomis platyrhynchus  bigmouth chub  All  
Notropis scabriceps  New River shiner  Intake; SF-1-5  
Oncorhynchus mykiss  rainbow trout  SF-2,5  
Percina gymnocephala  Appalachia darter  Intake; SF-1,2,3  
Phenacobius teretulus  Kanawha minnow  Intake; SF-1-5  
Pimephales notatus  bluntnose minnow  SF-1-5  
Pimephales promelas  fathead minnow  SF-2  
Rhinichthys atratulus  blacknose dace  SF-1-5; MC  
Rhinichthys cataractae  longnose dace  SF-1,5  
Salmo trutta  brown trout  SF 1-5; MC  
Semotilus atromaculatus  creek chub  MC  

 
 
 Small tributaries in the Boone service area support few fish species, due to their small size, 
steep gradients, and/or degradation from urban impacts.  The more pristine segments may support 
brook trout, dace, chubs, and sculpin. Small headwater streams are also important to downstream 
aquatic communities for their contribution to flow stabilization, thermal regulation, water quality 
protection, nutrient processing, and benthic macroinvertebrate production. 
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 Headwater stream segments too small, shallow, or steep for fishes provide habitat for semi-
aquatic invertebrates and salamanders that require streams or seeps with limited competition and 
predation from fishes.  Typical salamanders in seeps and headwater streams in Watauga County 
include dusky salamanders (Desmognathus spp.), spring salamanders (Gyrinophilus spp.), brook 
salamanders (Eurycea spp), and red salamanders (Pseudotriton spp.). 
 
3.9.2. Wildlife and Terrestrial Habitats 
 
 The raw water intake pump station site, the entire raw water transmission main alignment, 
and the booster pump station site occupy developed and agricultural land, which contains 
predominantly non-native turf grasses, crops, ornamental shrubs and trees, and isolated patches of 
natural woodland and scrub.  Wildlife diversity in these areas is low due to lack of suitable habitat 
and competition and predation from non-native and domestic animals.  Typical native wildlife 
include rough earth snake (Virginia striatula), ground skink (Scincella lateralis), Fowler's toad (Bufo 
woodhousei), cardinal (Cardinalis cardinalis), robin (Turdus migratorius), bluebird (Sialia sialis), 
Carolina wren (Thryothorus ludovicianus), mourning dove (Zenaida macroura), mockingbird (Mimus 
polyglottos), gray squirrel (Sciurus carolinensis), raccoon (Procyon lotor), opossum (Didelphis 
virginiana), and big brown bat (Eptesicus fuscus).  Non-native wildlife may be more abundant than 
native species in developed and agricultural areas.  These include house sparrow (Passer 
domesticus), starling (Sturnus vulgaris), pigeon (Columba livia), house mouse (Mus musculus), and 
Norway rat (Rattus norvegicus). 
 

Terrestrial habitats in the service areas include: 
 
Montane Alluvial Forest - This flat slope alluvial community occurs between river banks and upland 
communities in high elevation valleys of North Carolina. This community is dominated by 
herbaceous weeds, grasses and sedges. Scattered throughout this community are abundant yellow 
buckeye (Aesculus octandra), river birch (betula nigra), black willow (Salix nigra), hawthorn 
(Crataegus crus-galli) and American Hornbeam (Carpinus caroliniana). The majority of the trees are 
small understory size with a few scattered larger buckeye and sugar maples (Acer saccharum) along 
the river bank. Several spring and seep-fed wetland areas were delineated within this community 
along the toe of slope where a transition to the upland community occurs. Wildlife directly observed 
or indicated by signs around the floodplain area includes beaver (Castor canadensis), whitetail deer 
(Odocoileus virginianus), kingfisher (Ceryle alcyon), pileated woodpecker (Dryocopus pileatus), and 
crayfish (Cambarus sp.) burrows. 
 
Canada Hemlock Forest - This is an upland community arising just above the floodplain on north 
facing slopes. This community is dominated by Canadian hemlock (Tsuga Canadensis) and Carolina 
hemlock (Tsuga caroliniana). Other canopy trees include American beech (Fagus grandifolia), and 
sweet birch (Betula lenta). Understory vegetation includes abundant Rhododendron (Rhododendron 
maximum), mountain laurel (Kalmia latifolia), and highland doghobble (Leucothoe fantanesiana). 
Herbaceous species are typically sparse in these communities due to the acidity of the soils. These 
communities grade into cove forest and high elevation red oak communities. The soil in this 
community is very rocky with many exposed boulders and rock outcrops. 
 
Rich Cove Forest - This is an upland community common in the deeper coves throughout the 
mountain region. It is distinguished by a very high diversity of herbaceous species. Dominant 
canopy species include Canadian hemlock, tulip poplar (Liriodendron tulipifera), and American 
beech. Often, small first order streams drain these coves providing habitat for many endemic 
amphibian and invertebrate species. As elevation increases, these forests merge into high elevation 
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red oak forests. The zone of transition is often hard to distinguish. The soil in this community is very 
rocky with many exposed boulders and rock outcrops. 
 
Mesic Mixed Hardwood Forest (Piedmont Subtype) - This is an upland community common on 
south, east, and west facing slopes in lower mountain elevations. This forest community is 
distinguished by its canopy composition which includes tulip poplar, shagbark hickory (Carya 
ovata), red maple (Acer rubrum), and American beech. Understory species include mountain laurel, 
American hornbeam, dogwood (Cornus florida), and American holly (Ilex opaca). The soil in this 
community is very rocky with many exposed boulders and rock outcrops. 
 
White Pine Forest - This community is dominated by white pine (Pinus strobus) with very few other 
tree species. These communities are thought to be successional communities that dominate areas 
after disturbance and natural white pine communities are thought to be rare. This is evidenced by 
the presence of old logging roads and farming implements found at the alternative Intake sites. It is 
unknown however, whether these communities persist over longer periods of time. 
 
3.9.3. Aquatic and Terrestrial Wildlife Habitat Impacts and Mitigation 
 
 During construction the South Fork New River and tributaries along the construction corridor 
area may experience temporary, localized water quality impacts including increased turbidity and 
sediment load.   Prior to construction, existing large bed materials (cobble and larger) at the infiltration 
gallery site will be removed, washed, and stored, to the maximum extent practicable.  Pre-construction 
slope and contour will be restored following construction and the stored bed materials will be 
replaced when construction is complete.   
 

Because significant changes to stream flow and depth will not occur (Exhibit1), no permanent 
impacts to aquatic habitat at the intake gallery site are anticipated.   
 

Potential impacts will be minimized following proper erosion control and construction 
practices, and applicable USACE and NC-DWQ conditions for Nationwide Permit 12 and General 
Condition 3699.  Except for the portions that traverse the agricultural fields between the intake pump 
station site and Brownwood Road, the entire raw water transmission main corridor is within road and 
existing gravity sewer interceptor rights of way. All five raw water transmission main crossings of the 
South Fork New River will either be suspended over the water or bored under the channel.  No 
temporary or permanent impacts to the South Fork New River are anticipated.  Most of the raw water 
transmission main along Brownwood Road will be installed under existing pavement.  At the four 
locations that existing culvert size is too large to allow sufficient depth for installation, temporary 
aquatic habitat impacts will occur (Figure 6).  Like at the infiltration gallery site, existing bed material 
will be removed and stored before construction begins.  After construction is complete, stream beds 
will be restored to pre-construction slope and contour and bed materials will be returned to their 
existing condition.  The two culverts under the access road will be designed to allow fish and 
aquatic organism passage, even during low flow conditions.  They therefore will not pose a barrier 
to movement of aquatic organisms after construction is complete.  
 

After the construction areas are stabilized and re-vegetated, operation and maintenance of the 
WTP, raw water intake, and raw water transmission main are not likely to have significant adverse 
impacts on water quality provided that they are properly maintained. 
 

Expansion of the WTP will not disturb any new areas outside the existing fence line and 
construction of the raw water intake pump station will disturb approximately 2.0 acres.  The new 
raw water transmission main (approximately 11.6) will disturb approximately 17.2 acres, using 
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temporary construction corridors that will not be more than 40 feet wide.   Existing riparian buffers 
along the South Fork New River adjacent to the new raw water intake will not be disturbed except 
for the installation of the intake structure.  The raw water transmission main corridor has been 
designed to follow existing roadsides and cross previously cleared land (lawn and pasture) where 
habitat impacts will be minimal.   
 
 The project will indirectly affect fish and wildlife habitats by accommodating future 
development in the Town’s service area.  Due to steep topography and existing land use patterns in 
the area, the majority of new development will likely be on previously cleared land (pasture) or on 
forested lots adjacent to existing development.  This will minimize further habitat fragmentation of 
upland forests, but some habitat loss will occur.   
 
3.10. State and Federal Protected Species 
3.10.1. Existing Environment 
 
Federal Endangered, Threatened, and Species of Concern (Table 6) 
 

A total of five federally listed endangered species and three threatened species are known 
from Watauga County. The endangered species all have habitat preferences that are very specific 
(e.g. caves or the highest elevations of the Blue Ridge Mountains). Based on detailed onsite surveys, 
no federally endangered species’ critical habitats are within the proposed intake site or raw water 
main transmission corridors. The following is a list of the federally listed endangered species in 
Watauga County, and a brief explanation of their natural history and habitat preferences. 
 
Virginia Big-eared Bat (Plecotus townsendii virginianus) - The Virginia big-eared bat is a federally 
endangered species listed on November 30, 1979. This bat has not been observed in Watauga 
County in the past 20 years. The Virginia big eared bat ranges from North Carolina through 
Kentucky, West Virginia, and Virginia. The entire population is estimated to be approximately 
10,000 individuals. These bats have been known to inhabit buildings during summer months; 
however, big-eared bats hibernate in caves where the temperatures are ideal for their survival. The 
onsite and Natural Heritage Program (NHP) assessment did not reveal any cave or other potential 
roasting/hibernating habitat for these bats within the intake area or transmission corridors. 
Additionally, a review of the NHP files did not reveal any known element occurrences within the 
intake area or transmission corridor. 
 
Carolina Northern Flying Squirrel (Glaucomys sabrinus coloratus) - The Carolina northern flying 
squirrel is a federally endangered species listed on July 1, 1985. The northern flying squirrel has 
been observed in Watauga County in the last 20 years however; they are best known from 
populations in Yancey, Haywood, and McDowell Counties in North Carolina. Populations are 
restricted to high elevation boreal forest areas due in large part to human disturbance and invasion 
of post-disturbance deciduous forest types by the more aggressive southern flying squirrel 
(Glaucomys volans) . Northern flying squirrels occur primarily in vegetative transition zones 
between coniferous and northern hardwood forests. They typically nest in tree cavities but may also 
construct leaf nests in trees. Due to the northern flying squirrel’s high elevation habitat preference, 
impacts are unlikely due to the lack of high elevation boreal forests at the intake site and 
transmission corridors. Additionally, a review of the NHP files did not reveal any known element 
occurrences within the intake area or transmission corridor. 
 
Spruce Fir Moss Spider (Microhexura montivaga) - The spruce fir moss spider was listed as federally 
endangered on February 6, 1995. This species has been observed in Watauga County only on 
Grandfather Mountain. Populations are known from only the highest elevation Fraser fir and red 
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spruce forest types in the southern Appalachians above 5000 feet. They inhabit damp but well 
drained moss on rock outcrops and boulders of well shaded forests. Because the intake site and 
transmission corridors will not disturb any high elevation Fraser fir or red spruce forests, impacts to 
spruce fir moss spiders are not anticipated. 
 
Roan Mountain Bluet (Houstonia purpurea var. Montana) - The Roan Mountain bluet was listed as 
federally endangered on April 5, 1990. The bluet is a perennial herb 10 to 15 cm tall, which grows 
in low tufts. The funnel-shaped purple flowers grow in clusters at the tops of the stems. Flowering 
occurs from May through September. This species is endemic to western North Carolina and eastern 
Tennessee and grows on grassy balds at elevations above 4,590 feet. A review of NHP data did not 
reveal any element occurrences within the intake area or transmission corridor. Because the 
transmission corridors will not impact grassy balds impacts Roan Mountain bluet habitat are not 
anticipated.  
 
Spreading Avens (Geum radiatum) - Spreading avens is a small herbaceous plant listed as federally 
endangered on April 5, 1990. Spreading avens grows to a height of 8 to 20 inches with dense 
spreading hairs and large kidney shaped leaves. One to three yellow flowered cymes grow at the 
end of each stem and flowering occurs from June to September. They grow on high elevation grassy 
balds and cliffs and only one population is known from Watauga County. A review of the NHP data 
did not reveal any element occurrences within the intake area or transmission corridor.  Because the 
transmission corridors will not impact grassy balds or cliffs, it is unlikely the proposed project will 
impact spreading avens. 
 
Table 6. State and Federally Listed Endangered, Threatened, and Species of Concern from 
Watauga County, NC 
Major 
Gourp 

Scientific Name Common Name 
State 
Status 

Federal 
Status 

Habitat 
Potential 
Habitat 

Invertebrate 
Animal Elliptio dilatata Spike SC None 

Little Tennessee, 
Hiwassee, & New 
Rivers 

Yes; 
Observed  

Invertebrate 
Animal 

Inflectarius 
subpalliatus Velvet Covert SC None 

Rich Cove & 
Spruce Fir No 

Invertebrate 
Animal 

Lasmigona 
subviridis Green Floater E FSC 

SFNR & 
Tributaries 

Yes; not 
observed 

Invertebrate 
Animal Leptoxis dilatata Seep Mudalia T None 

SFNR & 
Tributaries 

Yes; 
observed 

Invertebrate 
Animal 

Microhexura 
montivaga 

Spruce-fir Moss 
Spider SR E 

High Elevation 
Rock Moss No 

Invertebrate 
Animal 

Paravitrea 
andrewsae 

High Mountain 
Supercoil SC None Rich Cove No 

Invertebrate 
Animal 

Ventridens 
coelaxis Bidentate Dome SC None Rich Cove No 

Nonvascular 
Plant 

Plagiochila 
sullivantii var. 
sullivantii A Liverwort SR-T FSC 

Moist rocks, 
waterfall spray 
zones, spruce-fir 
forests No 

Nonvascular 
Plant 

Porella 
wataugensis A Liverwort SR-L FSC 

Rocks in humid 
gorges No 

Nonvascular 
Plant 

Sphagnum 
fuscum Brown Peatmoss E None 

Black Spruce 
Bogs No 
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Nonvascular 
Plant 

Sphenolobopsis 
pearsonii A Liverwort E FSC Bark of Fraser Fir No 

Vascular 
Plant 

Cardamine 
clematitis 

Mountain 
Bittercress SR-T FSC 

Seeps, banks of 
mountain brooks 

Yes; not 
observed 

Vascular 
Plant 

Carex 
oligosperma Few-seeded Sedge E None Seeps and bogs No 

Vascular 
Plant 

Delphinium 
exaltatum Tall Larkspur E-SC FSC Mountain Balds No 

Vascular 
Plant 

Euphorbia 
purpurea Glade Spurge SR-T FSC 

Rich Seepage 
Wetlands No 

Vascular 
Plant 

Filipendula 
rubra Queen-of-the-prairie E None 

Bogs & wet 
meadows No 

Vascular 
Plant 

Gentianopsis 
crinita Fringed Gentian E-SC None 

Glades & Open 
Sites No 

Vascular 
Plant 

Geum 
geniculatum Bent Avens T FSC 

High Elevation 
Seep Banks No 

Vascular 
Plant Geum radiatum Spreading Avens E-SC E 

High Elevation 
Rocky Summits No 

Vascular 
Plant 

Houstonia 
montana 

Roan Mountain 
Bluet E E 

High Elevation 
Grassy Balds No 

Vascular 
Plant 

Hydrastis 
canadensis Goldenseal E-SC None Rich Cove No 

Vascular 
Plant Ilex collina Long-stalked Holly T None 

Mountain Bogs, 
Wet Streamsides 

Yes; not 
present 

Vascular 
Plant Liatris helleri Heller's Blazing-star T-SC T 

High Elevation 
Cliff Ledges No 

Vascular 
Plant Lilium grayi Gray's Lily T-SC FSC 

Bogs, Seeps, High 
Elevation No 

Vascular 
Plant 

Menyanthes 
trifoliata Buckbean T None Bogs  No 

Vascular 
Plant 

Packera 
schweinitziana 

Schweinitz's 
Ragwort (=Senecio 
schweinitzianus) E None Grassy balds No 

Vascular 
Plant 

Parnassia 
grandifolia 

Large-leaved Grass-
of-parnassus T FSC 

Fens and seeps 
over calcareous 
or mafic rocks No 

Vascular 
Plant Poa paludigena Bog Bluegrass E FSC 

Spruce Fir & 
Mountain Bogs No 

Vertebrate 
Animal 

Aegolius 
acadicus pop. 1 

Southern 
Appalachian 
Northern Saw-whet 
Owl T FSC Spurce Fir   No 

Vertebrate 
Animal 

Certhia 
americana Brown Creeper SC None 

Spruce Fir 
Hardwood Mix No 

Vertebrate 
Animal 

Corynorhinus 
townsendii 
virginianus 

Virginia Big-eared 
Bat E E Caves No 

Vertebrate 
Animal 

Crotalus 
horridus Timber Rattlesnake SC None 

Rocky Upland 
Forest No 

Vertebrate 
Animal 

Cryptobranchus 
alleganiensis Hellbender SC FSC 

Large, Fast 
Flowing Streams 

Yes; not 
observed 
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Vertebrate 
Animal 

Dendroica 
cerulea Cerulean Warbler SC FSC 

Deciduous Forest 
Treetops No 

Vertebrate 
Animal 

Desmognathus 
wrighti Pigmy Salamander SR FSC Spruce Fir Forest No 

Vertebrate 
Animal 

Eurycea 
longicauda Longtail Salamander SC None 

Moist Woods and 
floodplains 

Yes; not 
observed 

Vertebrate 
Animal 

Glaucomys 
sabrinus 
coloratus 

Carolina Northern 
Flying Squirrel E E 

High Elevation 
Boreal Forest No 

Vertebrate 
Animal 

Glyptemys 
muhlenbergii Bog Turtle T T Bogs No 

Vertebrate 
Animal Myotis leibii 

Eastern Small-footed 
Myotis SC FSC 

Hollow Trees 
(Summer) Caves 
and Mines No 

Vertebrate 
Animal 

Neotoma 
magister 

Appalachian 
Woodrat SC FSC 

Rocky Places & 
Abandoned 
Buildings No 

Vertebrate 
Animal 

Phenacobius 
teretulus Kanawha Minnow SC FSC 

SFNR & 
Tributaries 

Yes; 
observed 

Vertebrate 
Animal 

Plethodon 
welleri 

Weller's 
Salamander SC None 

Spruce Fir & High 
Elevation No 

Vertebrate 
Animal 

Pooecetes 
gramineus Vesper Sparrow SC None 

High elevation 
pastrues and 
grassy fields 
(breeding season) 

Yes; not 
observed 

Vertebrate 
Animal Sorex dispar Long-tailed Shrew SC None 

High Elevation 
Rocky Slopes No 

Vertebrate 
Animal 

Sorex palustris 
punctulatus 

Southern Water 
Shrew SC FSC 

Stream Banks in 
Montane Forests No 

Vertebrate 
Animal 

Sphyrapicus 
varius 
appalachiensis 

Appalachian 
Yellow-bellied 
Sapsucker SC FSC 

Mature Open 
Forest No 

Vertebrate 
Animal 

Sylvilagus 
obscurus 

Appalachian 
Cottontail SR FSC 

Rhododendron 
Thickets No 

Vertebrate 
Animal 

Vermivora 
chrysoptera 

Golden-winged 
Warbler SR FSC 

Mature Open 
Forest No 

* Woodland habitat not defined 
** No habitat information available 
Federal Species Listing Criteria: 
E = Endangered T = Threatened FSC = Federal Special Concern 
State Species Listing Criteria: 
E=Endangered  T=Threatened  SC=Special Concern  SR=Significantly Rare 

 
State Listed Endangered, Threatened, and Species of Special Concern (Table 6) 
 
A total of 14 state listed endangered, 9 threatened, 15 special concern, and 10 significantly rare 
species (also Federal Species of Concern) are listed in Watauga County. Nearly all of these species 
have very specific habitat requirements in undisturbed natural settings.  Because nearly all of the 
proposed raw water transmission main alignment is within existing, maintained right of way, 
appropriate habitat occurs for only a few. Detailed, site-specific surveys were conducted for all 
species with potential habitat in the impact areas, including aquatic species.  Two North Caroina 
special concern species (spike mussel and Kanawha minnow) were observed at the intake site.  The 
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Kanawha minnow was also observed at all five crossings of the South Fork New River.  No federal or 
state protected species were observed at the Meadow Creek crossing.   
 
Elliptio dilatata (spike)  
The spike was described by Rafinesque (1820). No type locality was given, but it is generally 
considered to be the Ohio River in Wisconsin (Parmelee and Bogan 1998). Shell characteristics can 
be variable, but are typically compressed with a broadly rounded anterior end and sharply pointed 
posterior end. The posterior ridge is strongly developed and rounded. The shell is often very thick 
and attains a maximum length of 120 mm. The spike is widely distributed throughout the entire 
Mississippi River Basin. Williams et al. (1993) list this species as Currently Stable; however, it is 
considered Special Concern in North Carolina, occurring in the Hiwassee, Little Tennessee and New 
River Basins.  
 
The spike was found only at the proposed water intake site. Multiple size classes were observed with 
a size distribution between 38-87 mm TL. 
 
Phenacobius teretulus (Kanawha minnow)  
The Kanawha minnow was described from the New River in Virginia (Cope 1867) and belongs to 
the suckermouth minnow genus. The species is characterized by an elongate body, with an inferior 
mouth with large fleshy (sucker) lips. The species is endemic to the New River Basin in North 
Carolina, Virginia and West Virginia. It is generally rare, or uncommon throughout its range, and it is 
considered Special Concern in North Carolina. It was found at the intake site and all of the SF New 
River crossings, being most abundant at SF New River Crossing 3. 
 
Detailed description of aquatic survey methods and results are in Section 7.   
 
3.10.2. Protected Species Impacts and Mitigation 
 
 Aquatic protected species known from the South Fork New River might be present near the 
proposed Boone raw water intake, but are unlikely to be adversely affected by project construction 
or operation, as instream construction will be minor.  
 
  One protected species, the spike mussel, was found to occur in the proposed raw water 
intake site during a WK Dickson field survey.  No protected species were found to occur in the 
proposed construction corridor during these surveys.  Provided that the roadside raw water 
transmission main corridor is installed in the existing road rights-of-way, no direct impacts to 
terrestrial protected species are likely.  Forested slopes beyond the road rights-of-way were not 
surveyed and might contain protected species.   
 

Future development in the service area may affect presently unknown populations of 
protected species, either by destruction during land clearing or by fragmentation and degradation of 
their habitats. Sections 3.7.2 and 3.9.3 above discuss expected patterns of new development and 
impacts to terrestrial and aquatic habitats.  Since most forested land near Boone has steep slopes, the 
bulk of new development (especially non-residential) will probably occur on previously cleared 
pasture land.  Indirect impacts to protected species of upland forests will likely be minor, as large 
areas of natural lands surrounding Boone provide better habitat for nearly all of these species than 
lands adjacent to exiting development. Aquatic protected species in the South Fork New River may 
be affected by land clearing and urban runoff from new development, but these impacts will be 
mitigated by local regulations governing floodplain development (sections 4.1.2 and 4.2.2), 
subdivisions and manufactured home parks (section 4.1.3 and 4.1.4), and stream buffers outside 
water supply watersheds (section 4.2.3).  
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3.11. Air Quality 
3.11.1. Existing Environment 
 
 Air pollutants routinely monitored by the N.C. Division of Air Quality (DAQ) include total 
suspended particulates (TSP), fine particulates (PM10), sulfur oxides (SOx), nitrogen oxides (NOx), volatile 
organic compounds (VOCs), carbon monoxide (CO), lead (Pb), and ozone (O3).  The major sources of 
most of these pollutants are emissions from fuel combustion (vehicles, heating, and power generation), 
industrial processes, non-industrial solvent use, solid waste incineration, open burning, and land 
disturbance (U.S. Environmental Protection Agency, 1990; N.C. Division of Air Quality, 1998).  Direct 
emissions of ozone are minor; this toxic and reactive gas is mostly created by the photochemical 
reaction of emitted air pollutants (primarily nitrogen oxides) with ultraviolet sunlight. 
 
 Ambient air quality data from one DAQ monitoring station near Watauga County during 2000 
are presented in Table 7 (N.C. Division of Air Quality).  No exceedances of DAQ standards are 
reported, and Watauga County has never been designated an EPA non-attainment area.  Automobile 
emission testing is not required in Watauga County and is not scheduled to be required.  
 

No data on existing air quality in the project area is available, but Town of Boone officials 
reported that no odor complaints have been received regarding the WTP. 
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Table 7.   DAQ Ambient Air Quality Monitoring near Watauga County, 2000.  
 
 
Air Pollutant    Site: Number   N.C. Air Quality Standard      Observed    Maximum Value Observed 
     of Samples    (and Period of Average)   Value     (and Period of Average) 
 
 
Total Suspended Particulates  none  annual geom. mean 75 ug/m3  ---  --- 
(TSP = 0 to 45 microns)    24-hr 2nd maximum 150 ug/m3  ---  --- 
 
Particulate Matter – 2.5   A: 110  annual arith. mean 50 ug/m3  15.1  --- 
(PM-2.5 = 0 to 2.5 microns)    24-hr 99th percentile 150 ug/m3  37.2*  42.6 (24-hr) 
      
Nitrogen Dioxide (NO2)  none  annual arith. mean 0.053 ppm  ---  --- 
 
Sulfur Dioxide (SO2)   none  annual arith. mean 0.03 ppm  0.005  --- 
       24-hr 2nd maximum 0.14 ppm  0.008  0.008 (24-hr) 
       3-hr 2nd maximum 0.5 ppm  0.018  0.028 (3-hr) 
 
Carbon Monoxide (CO)  none  8-hr 2nd maximum 9 ppm   ---  --- 
       1-hr 2nd maximum 35 ppm  ---  --- 
      
Ozone (O3)    B : 4,848 1-hr expect 2nd max 0.125 ppm  0.099  0.099 (1-hr) 
       :   206 8-hr mean 4th max 0.085 ppm  0.090**   0.092 (8-hr) 
  
 
Site A =  Site number 37-121-0001.  City Hall, Summit Street, Spruce Pine, Mitchell County. 
Site B =  Site number 37-022-0003.  Hwy 321 N, Lenoir,  Haywood County. 
 
* 24-hr 99 percentile data not tabulated by DAQ; approximated using 24-hr 2nd maximum.
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3.11.2. Air Quality Impacts and Mitigation 
 
 An increase in airborne particulates from land disturbing activities and exhaust emissions from 
construction vehicles will occur during construction, but public health impacts should be negligible.  
Proper vehicle maintenance, frequent wetting of exposed soil, and prompt soil stabilization will 
minimize impacts.  Because no forest clearing is required for construction, there will be no air quality 
impacts from burning woody debris.   
 
 The WTP is unlikely to emit odors produced by bacterial metabolism, but odor control 
mechanisms will be incorporated into design and odors will be similar to or less than those emitted by 
the existing facility.  Airborne particulates may temporarily increase near the WTP and pump stations 
when emergency generators are used during power outages.  These brief episodes will not significantly 
affect air quality.   
 
 Future urban growth in the service area may cause an increase in air pollutant emissions from 
vehicles and construction, but these impacts are expected to be minor based on the low overall 
population density of Watauga County.  Particulate matter during winter, and ground-level ozone 
during summer are the pollutants that most often exceed DAQ standards in NC.  Both of these 
pollutants interfere with human and animal respiration and plant photosynthesis (N.C. Division of Air 
Quality, 2000).  Carbon monoxide interferes with blood oxygen uptake.  Sulfur oxides and nitrogen 
oxides are corrosive, cause damage to crops, forests, and structural materials, and may aggravate 
respiratory and cardiovascular problems.  Nitrogen oxides exposed to sunlight also cause formation of 
ozone.  DAQ considers ozone the most serious air pollutant in North Carolina, particularly during 
warm weather, with a wide range of adverse impacts on human health, wildlife, crops, forests, and 
materials.  
 
3.12. Noise 
3.12.1. Existing Environment 
 
 No data on existing noise levels in the project area is available, but Town of Boone officials 
report that no noise complaints have been received regarding the existing WTP.   
 
3.12.1. Noise Impacts 
 
 Nuisance noise associated with raw water transmission main construction in residential areas 
will be limited to daylight hours in accordance with local noise ordinances.  The WTP site is more than 
275 feet from any occupied building, which will minimize noise during construction.  A buffer of trees 
around the WTP property will further reduce visual and noise impacts to off-site residences and 
businesses.  The sound of river flow over rocky riffles adjacent to the raw water intake site will provide 
masking noise.  There is negligible buffer around the raw water intake site.  Once expanded, 
operational noise from the WTP will be similar to existing conditions, which are insignificant.  
Occasional operation of the emergency back-up generators during testing or power failures may pose a 
minor, short-term source of nuisance noise, but these facilities are remote from existing residences. 
 
3.13. Transportation 
3.13.1. Existing Environment 
 

Most of the proposed raw water transmission main construction corridor is alongside public 
roads, some of which are narrow, and the road shoulder in many areas is steep and rocky. 
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3.13.2. Transportation Impacts 
 
 It may be necessary to temporarily close one lane on short segments of these roads during 
raw water transmission main installation, and to use the remaining open lane for traffic flow in both 
directions. The project contractor will be responsible for safely managing traffic on public roads 
during construction.  Local motorists will experience brief delays, but this is unlikely to cause 
significant traffic problems.  Through traffic on US Hwy 321 and US Hwy 421 should not be 
affected. After raw water transmission main installation is complete, there will be no direct long-term 
impacts on traffic flow. 
 
 Future urban growth in the service area is expected to bring approximately 13,755 new 
residents by 2030, with a corresponding increase in new residential roads and vehicles.  
 
3.14. Socio-Economics & Environmental Justice 
3.14.1. Existing Environment 
 The Boone Service Area shown in Figure 1 contains approximately 15,400 persons and 
approximately 5,050 households.  The minority population is approximately 6.6 percent (2.9 
percent African-American, 1.3 percent Hispanic-Origin, 0.7 percent Asian/Pacific Islander, 0.5 
percent American Indian, 0.3 percent other race, and 1.4 percent multiracial) and approximately 
21.1 percent of the population is below the federal poverty level (36.3 percent of households earn 
less than $15,000 per year, 16.1 percent earn $15,000-$25,000 per year, 26.2 percent earn 
$25,000-$50,000 per year, 11.4 percent earn $50,000-$75,000 per year, and 11.2 percent earn 
greater than $75,000 per year).  Approximately 60 households (one percent) are on public 
assistance.  The service area is approximately 90 percent urban, with 36 percent of the housing units 
built before 1970 and ten percent were built before 1950 (USEPA, April 2009).   
 
 The Blowing Rock Service Area (Figure 1) contains approximately 380 persons and 
approximately 170 households.  The minority population is approximately 4.3 percent (1.5 percent 
African-American, 0.8 percent Hispanic-Origin, 0.2 percent Asian/Pacific Islander, 0.7 percent 
American Indian, 0.1 percent other race, and 1.1 percent multiracial) and approximately 8.9 percent 
of the population is below the federal poverty level (13.7 percent of households earn less than 
$15,000 per year, 8.1 percent earn $15,000-$25,000 per year, 29.1 percent earn $25,000-$50,000 
per year, 22.6 percent earn $50,000-$75,000 per year, and 26.0 percent earn greater than $75,000 
per year).  One household (0.5 percent) is on public assistance.  None of the service area is 
considered urban, and 36 percent of the housing units were built before 1970 and 14 percent were 
built before 1950 (USEPA, April 2009).   
 
 Within 0.5 mile of the proposed intake site (Figure 1) there are approximately 57 persons 
and approximately 23 households.  The minority population is approximately 4.3 percent (4.0 
percent African-American, and 0.3 percent American Indian) and approximately 12.3 percent of the 
population is below the federal poverty level (19.6 percent of households earn less than $15,000 per 
year, 15.9 percent earn $15,000-$25,000 per year, 40.7 percent earn $25,000-$50,000 per year, 
14.0 percent earn $50,000-$75,000 per year, and 9.3 percent earn greater than $75,000 per year).  
One household (1.75 percent) is on public assistance.  None of the service area is considered urban, 
and 28 percent of the housing units were built before 1970 and 13 percent were built before 1950 
(USEPA, April 2009).   
 
3.14.2. Socio-Economic Impacts 
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The Town of Boone is required to provide water service, along with other municipal services 
to all its citizens in a non-discriminatory manner.  The proposed plant expansion will allow the 
Town to continue to provide water service to all citizens in their service area, including anticipated 
growth.  As stated in Form RD 2006-38 (Exhibit 5) “No major EJ or civil rights impact is likely to 
result if the proposal is implemented.”   

 
3.14.3. Socio-Economic Impact Mitigation 
 

Because no impacts to the existing socio-economic conditions are anticipated, no mitigation 
will be necessary. 

 
3.15. Introduction of Toxic Substances 
 
 Other than a minor temporary increase in emissions from construction vehicles (oil, fuel, 
antifreeze, etc), the project is not expected to release hazardous substances in quantities that could 
cause toxicity to humans, wildlife, or aquatic life. Contractors will be required to observe proper 
equipment maintenance and proper collection and disposal of used vehicle fluids. No underground 
fuel storage tanks other than the Town’s existing underground fuel storage tank site at the existing 
WTP or contaminated sites are known in the proposed construction areas.  
 
4.0. SUMMARY OF MITIGATIVE MEASURES   
 

Mitigation for direct impacts of project construction and operation is incorporated into the 
project design and outlined in each section above (e.g.  Section 3.3.2 Floodplain Impacts and 
Mitigation; Because the new raw water intake and pump station’s performance are “critical actions,” 
they shall be designed to operate continuously during 500-year flood events, with electrical 
components installed above the 500 year floodplain and, all raw water transmission mains installed 
below existing grade.)  The project will also mitigate on-going adverse impacts of the no-action 
alternative.  The proposed raw water transmission main and booster pump stations are routed along 
roadsides and existing utility easements throughout nearly their entire length to almost eliminate the 
need for new land clearing. The expanded WTP will be built on previously cleared land adjacent to 
the existing WTP, which will also eliminate the need for new land clearing. 

 
Measures for mitigating indirect and cumulative adverse impacts of future urban growth in the 

project service area are summarized below from ordinances and land use planning documents 
provided by the Town of Boone and Watauga County. 
 
4.1. Watauga County 
 

Watauga County operates under the County Manager Plan of Administration, which means 
that the County Manager is the primary administrative official for the County. The County Manager 
serves at the pleasure of the Watauga County Board of Commissioners. The Board of Commissioners 
consists of 5 members representing all areas of the County, with one member serving as chairman. 

 
With regard to oversight and decision authority, the County has 3 Boards responsible for 

hearing and making decisions concerning activities which could result in indirect/secondary and 
cumulative impacts. The Board of Commissioners has the final legislative authority and makes final 
decisions with regard to matters involving County ordinances, requirements and policies. These 
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Commissioners also appoint members to serve on the remaining two Boards of significance with 
regard to growth, development and planning matters. 

 
The Watauga County Board of Adjustment is the primary appellate authority for hearing cases 

concerning order, decision, requirement or determination made by the County Manager. They also 
hear all appeals concerning Special Use Permit and Zoning Variance decisions and answer questions 
with regard to zoning map interpretations. 

 
The Watauga County Planning Board provides recommendations to the Board of Adjustment 

with regard to growth, development, redevelopment, policies, procedures, ordinances and zoning 
amendments. 

 
As with the Town of Boone, Watauga County has a number of ordinances and regulations that 

place specific restrictions and limitations on development activities within the County jurisdictional 
area. The following sections provide a summary of those ordinances and regulations as a 
demonstration of the County’s existing efforts to manage and control development in a manner that is 
protective of existing land uses and environmental resources. 

 
4.1.1. Watershed Protection Ordinance 
 

Watauga County has a Watershed Protection Zoning Ordinance for Winklers Creek, 
Howards Creek, Norris Branch, Flat Top Branch, and the South Fork New River as well as a 
Watershed Protection Ordinance for Pond Creek. These ordinances apply only to applicable water 
supply watersheds located within the County as defined by the NC Environmental Management 
Commission (EMC) and are in accordance with the NC Water Supply Watershed Rules. Through this 
ordinance (along with the Mountain Ridge Protection Act: Section 4.1.9), the County has created 4 
watershed districts for zoning purposes; WS-II-CA, WS-II-BW, WS-IV-PA and WS-III-BW. 

 
Each of the four protection areas has specific requirements that govern allowable activities 

within their respective areas. The following is an overview of the restrictions for each protection 
area. 
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WS-II-CA 
• Single family dwellings at a density not to exceed one unit per two acres; 
• Other residential/non-residential development at maximum 6% built-upon area; 
• Sludge applications sites and landfills are prohibited; 
• Agricultural usage allowed subject to federal laws and regulations; and, 
• Silviculture usage allowed subject to provisions of the NC Forest Practices Guidelines 

Related to Water Quality. 
 

WS-II-BW 
• Single family dwellings at a density not to exceed one units per acre; 
• Other residential/non-residential development at maximum 12% built-upon area; 
• Sludge applications sites and landfills are prohibited; 
• Agricultural usage allowed subject to federal laws and regulations; and, 
• Silviculture usage allowed subject to provisions of the NC Forest Practices Guidelines 

Related to Water Quality. 
 
WS-IV-PA 
• Single family dwellings at a density not to exceed two units per acre; 
• Other residential/non-residential development at maximum 24% built-upon area; 
• Sludge applications sites and landfills are prohibited; 
• Agricultural usage allowed subject to federal laws and regulations; and, 
• Silviculture usage allowed subject to provisions of the NC Forest Practices Guidelines 

Related to Water Quality. 
 
WS-III-BW 
• Single family dwellings at a density not to exceed two units per acre; 
• Other residential/non-residential development at maximum 24% built-upon area; 
• Sludge applications sites and landfills are prohibited; 
• Agricultural usage allowed subject to federal laws and regulations; and, 
• Silviculture usage allowed subject to provisions of the NC Forest Practices Guidelines 

Related to Water Quality. 
 
These ordinances allow cluster development in all watershed protection areas provided the built-
upon area or stormwater control requirements don’t exceed those allowed in that protection area; 
the built-upon area is designed and located to minimize impacts to surface waters; and, the 
remainder of the tract remains in a vegetated or natural state. 

 
Through these ordinances, buffer areas are required along all perennial waters within all protection 
areas at a minimum width of 30 feet. Development is not allowed in these buffer areas. 

 
It should be noted that the Town will have to work with the County in establishing additional Water 
Supply Watershed Protection areas through the NCDENR Reclassification Process as a result of this 
project because most of the affected areas will be in the County’s jurisdictional area; however, this 
reclassification will serve to institute similar development controls along additional surface water 
resources within Watauga County.  
 
4.1.2. Flood Damage Control Ordinance 

 



Town of Boone Water System Improvements – Environmental Assessment 
 

64 

 
 

 

All areas of special flood hazard within the County’s jurisdiction are subject to the Flood 
Damage Control Ordinance which includes provisions for the floodway zone and flood fringes. 
Flood elevations recognized by the County are those identified by the Federal Emergency 
Management Commission (FEMA), as detailed in Flood Insurance Rate Maps (FIRM). Development 
permit applications are required to provide a site map, illustrating the floodway and base flood (100-
year flood) elevation, or a statement that the entire property is within an area of special flood hazard. 
The statement must be certified by a professional engineer or registered land surveyor. 

 
Where base flood elevations are provided, the application must include elevations of the 

lowest floor of all new or substantially improved structures, or the elevation to which non-residential 
structures will be floodproofed. Where no base flood elevation is provided, the application must 
show the lowest floor elevations, or non-residential floodproofing elevation, at least two feet above 
the highest adjacent grade. Where alterations to any watercourse are proposed, the application must 
contain a description and map illustrating the alterations and an engineering report summarizing the 
effects of the project on properties both upstream and down. 

 
All new or substantially improved structures located in areas of special flood hazard must be 

constructed with materials and equipment resistant to flood damage, and be anchored to prevent 
floatation, collapse, or lateral movement during periods of flooding. Service facilities, such as 
heating/air conditioning, plumbing, electrical, etc. shall be designed and constructed to prevent the 
infiltration of flood waters. New water and sewer lines constructed in areas of special flood hazard 
must be designed and constructed to the standards established by the NC DENR. 

 
Where base flood elevations are provided, new or substantially improved structures must be 

elevated to at least one foot above the base flood elevation.   Elevated structures must be designed 
and constructed to immediately equalize hydrostatic forces on exterior walls, and preclude finished 
living space below the base flood elevation. Minimum standards for meeting this criterion are 
established in the ordinance. All new, or substantially improved residential structures, including 
basements, must be elevated to at least one foot above base flood elevation. Where solid foundation 
perimeter walls are used to satisfy this requirement, they must allow for the unimpeded movement 
of floodwaters. Non-residential structures located in areas of special flood hazard should be 
floodproofed to at least one foot above base flood elevation. A registered professional engineer or 
architect must certify that the structure is designed to resist floatation, is watertight, and is capable of 
resisting the hydrostatic and hydrodynamic loads of floodwaters. Floodway encroachment is strictly 
prohibited, unless a registered professional engineer certifies, through standard engineering 
practices, that the encroachment will not result in any rise in base flood elevation.   

 
Where no base flood elevation is available, floodway encroachments are prohibited within 

20 feet of the top of the bank, unless a registered professional engineer certifies, through standard 
engineering practices, that the encroachment will not result in any rise in base flood elevation. 
 
4.1.3. Subdivision Control Ordinance 
 

Watauga County requires all planned subdivisions, major and minor, to secure final plat 
approval by the County.  The County’s Planning Inspections Department is responsible for reviewing 
all proposals for new subdivisions and insuring compliance with all applicable local, state, and 
federal requirements. 
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Preliminary plats submitted for approval must contain maps illustrating the name and 
location of all watercourses identified on the most recent version of the USGS 7.5 min. topographic 
maps.  Any and all natural features affecting the site as well as the location of the floodway and flood 
hazard areas (where applicable) must also be identified.  Preliminary plat submissions must also 
include statements from NC DENR, approving proposed water and sewer improvements, and 
erosion control plans for the proposed development.  All new and proposed subdivisions must 
comply with all of the County’s existing ordinances and regulations.   

 
A major subdivision to be located with a Water Supply Watershed area must it must meet the 

requirements established for that area and be approved by the Watershed Administrator in addition 
to all other approvals and requirements. Final plat approval for major subdivisions must be approved 
by the Watauga County Planning Board.  

 
For minor subdivisions, final plat approval is given by the County’s planning staff once a 

review of the required information is complete and a determination has been made that the 
subdivision is in compliance with all applicable ordinance requirements.  If the minor subdivision is 
planned within a Water Supply Watershed Protection area, it must meet the requirements 
established for that area and be approved by the Watershed Administrator.  Only subdivisions with 
10 or fewer lots can utilize this process. 

 
Developers are required to provide stormwater drainage for proposed developments meeting 

the standards established in the NC DOT, in its document, “Handbook for the Design of Highway 
Surface Drainage Structures”, dated 1973.  Surface water shall not be diverted into any sanitary 
sewer.  Wherever possible, developers are required to connect to existing storm drainage systems.  
Subdivisions proposed in the county’s jurisdiction must provide sufficient drainage to protect the 
development from flood damage. 

 
Phased development is allowed; however, each phase is subject to all the requirements 

placed on the property with permit approval.  In addition, a Master Plan showing all phases and the 
sequence of phases must be submitted with the original request along with information illustrating 
compliance of the entire project with ordinance and permit requirements.  All plans submitted in 
support of a permit application are required to be completed by a NC licensed professional 
(engineer, landscape architect, etc.).  Final plat submission and approval is required upon 
completion of each phase. 

 
The County’s subdivision ordinance also includes standards for and encourages the use of 

Planned Unit Developments (PUD) for subdivision activities.  This ordinance also contains 
requirements and standards for multi-unit development.  As with the normal subdivision 
requirements, both the PUD and multi-unit development standards require the same minimum 
information with regard to development plans (grading, erosion control, stormwater, etc.) and 
include minimum setbacks, buffers and density limits. 
 
4.1.4. Manufactured Home Park Ordinance 
 

Watauga County has a Manufactured Home Park Ordinance. The County’s Planning 
Department is responsible for reviewing all proposals for new manufactured home parks and 
insuring compliance with all applicable local, state, and federal requirements. Each application 
submitted for manufactured home parks must contain maps illustrating the name and location of all 
watercourses identified on the most recent version of the USGS 7.5 min. topographic maps. Any and 
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all natural features affecting the site and the location of the floodway and flood hazard areas (where 
applicable) must also be identified. Preliminary plat submissions must also include statements from 
NC DENR, approving proposed water and sewer improvements, and erosion control plans for the 
proposed development. 

 
Each manufactured home has to be located at least twenty (20) feet from any other 

manufactured home and at least twenty five (25) feet from any other building within the park, 
excluding storage buildings accessory to individual manufactured homes. Each home has to be at 
least twenty (20) feet from any property line or right-of-way. Each home has to have a set back at 
least ten (10) feet from any private streets within the park. All grounds within manufactured home 
parks must have proper drainage to prevent the accumulation of water. 

 
4.1.5. Recreational Vehicle Park Regulation 

 
In addition to regulating all subdivision activities and mobile home park development, 

Watauga County has also established regulation governing recreational vehicle parks.  This is 
important because this area is a popular vacation destination for people across the United States, many 
of who utilize recreational camping vehicles to make their trip. 

 
The regulations have set standards for where recreational vehicle parks can be located and 

minimum design standards for them including minimum space dimensions as well as roadway and 
open space requirements.  All recreational vehicle parks must be approved by the County planning 
staff and the Appalachia Board of Health with final plat approval required by the Watauga Planning 
Board.  The plat requirements for these parks are similar in nature and scope to those required for 
subdivisions and mobile home parks.  Recreational vehicle parks with 10 of fewer lots can utilize the 
minor subdivision process. 

 
The County retains inspection and enforcement authority for all approved recreational vehicle 

parks during and upon completion of construction for as long as they are in operation. 
 
4.1.6. Ordinance to Regulate Junkyards and Automobile Graveyards 

 
The current version of this ordinance was adopted by the County in February of 2007.  The 

intent of these regulations is the control where junk and salvage yards can be located and to establish 
minimum standards for these facilities.  In addition, the ordinance is designed to control individuals 
from creating aesthetic, public health and environmental nuisance and hazard conditions.  For all new 
facilities, the County requires plat approval similar to all other development activities and the right to 
inspect and enforce standards is retained by the County for as long as the facility is in operation. 
 
4.1.7. Ordinance to Regulate High Impact Land Uses 
  

In 2003, Watauga County adopted this ordinance in order to control and establish standards 
for any planned high impact land usage.  Through this ordinance, high impact land uses are 
specifically defined as to their production of noise, odor, light, fumes, vibrations, etc. that impact 
adjacent properties.  The ordinance defines specific high impact facilities with regard to the regulations 
including asphalt plants, electricity generating facilities, propane or gasoline bulk storage facilities, 
chip mills, explosives manufacturing, chemical manufacturing, chemical storage facilities, fuel oil bulk 
storage facilities, electric substations, cement mixing facilities and commercial/industrial development 
with aggregate building footprint 50,000 square feet or greater. 
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All new facilities covered under this ordinance must secure a permit from the County.  In order 

to receive the permit, all site plans must be submitted that include all of the information required for 
ant land development activity plus they must meet all high impact land use minimum standards with 
regard to setbacks, buffers, lighting, parking, building height and open space. 
 
4.1.8. Voluntary Farmland Preservation Program Ordinance 
 

In an effort to preserve and protect agricultural and rural lands within the Watauga County, this 
ordinance was adopted to establish a voluntary preservation program. The program establishes a 
mechanism for the voluntary creation of agricultural districts. The districts will appoint advisory boards 
and work with the County to control and protect land uses within the district. 
 
4.1.9. Mountain Ridge Protection Act 
 

Adopted in 1983, the Mountain Ridge Protection Act is designed to strongly discourage 
development along the County’s mountain ridges. Specific development control limitation on the 
height and location of buildings within the mountains. 

 
4.1.10. Erosion Control Ordinance 
 

Watauga County requires the submittal of grading and erosion control plans for all land-
disturbing activities greater than ½ acre. The basic objectives for these plans are to: control the run-off 
of sedimentation and surface waters from the site; identify critical areas which may be subject to severe 
erosion; limit the size of exposed soils and the time they are exposed; and effectively manage 
stormwater. All plans are required to include mandatory undisturbed buffer areas, with minimum 25-
foot buffers along all classified trout waters. The following points highlight other specific requirements 
and controls established by the County with regard to erosion control: 

 
• All exposed soils including slopes are to have established ground cover within 15 days 

following the conclusion of the disturbing activity. 
• Disturbance in areas adjacent to classified High Quality Waters (HQW) are limited to a 

maximum of 20 acres at one time. 
• Controls are to be designed to the 25-year storm peak run-off rate. 
• Open channels within HQW areas limited to a maximum 2:1 slope. 
• Design standards to ensure post-development run-off rate doesn’t exceed that of the 

pre-development run-off rate based on the 10-year storm. 
• The County may issues Stop Work Orders, revoke permits and issue penalties for 

violations of the ordinance or activity not in accordance with approved plans. 
 
4.1.11. Solid Waste Ordinance 
 

In July of 2006, Watauga County adopted a Solid Waste Ordinance. This ordinance prohibits 
illegal dump sites, open dumping, littering and encourages the reporting of such activity. Specifically, 
the ordinance requires that all wastes be disposed in an approved, permitted manner and establishes 
penalties for any activity not in accordance with the regulations. 
  
4.2. Town of Boone 
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4.2.1. Town Governing Boards and Commissions 
The Town of Boone has a comprehensive Unified Development Ordinance which was initially 

adopted on January 1, 1998 as the primary means of controlling the quantity and quality of growth and 
development within the Town and its extraterritorial jurisdiction (ETJ).  Through this UDO, the Town 
has established numerous Boards and Commissions charged with overseeing specific aspects of the 
UDO. The discussions provided below detail information with regard to the responsibilities of those 
specific Boards and Commissions overseeing aspects of the UDO related to the mitigation of 
indirect/secondary and cumulative impacts.  
 
4.2.1.1. Town Council 

The Boone Town Council consists of 6 elected officials as follows: Mayor, Mayor Pro-Tem and 
4 council members. The Council represents the final legislative authority and makes final decisions 
with regard to matters involving the UDO. 
 
4.2.1.2. Board of Adjustment 

This Board consists of 8 regular and 8 alternate members.  The members must consist of 5 
regular members who reside within the Town and 3 regular members who reside within the ETJ.  The 
alternate members are also sat according to this same formula.  

 
Except for the Town Council, the Board of Adjustment has the most authority with regard to 

actions concerning the UDO.  This Board is the primary appellate authority for hearing cases 
concerning order, decision, requirement or determination made by the Town Manager.  They also 
hear all appeals concerning Special Use Permit and Zoning Variance decisions and answer questions 
with regard to zoning map interpretations. 
 
4.2.1.3. Planning Commission 

The Planning Commission consists of 13 members, with 8 being residents of the Town and 3 
residing within the ETJ.  This Commission provides recommendations to the Board of Adjustment with 
regard to growth, development, redevelopment, policies, procedures, ordinances and zoning 
amendments.  The Planning Commission also acts as the Watershed Review Board with regard to 
recommendations concerning these same issues within the Town’s established Water Supply 
Watershed Protection areas. 
 
4.2.1.4. Water Use Committee 

This Committee consists of 14 members, which include the Mayor, Town Council and 
representation from the Planning Commission.  They review and make recommendations regarding 
decisions about and modifications to the Town’s Water and Sewer Use Ordinance as well as other 
issues concerning the needs and use of the Town’s water and sewer systems. 
 
4.2.1.5. Transportation Committee 

The Transportation Committee is comprised of 19 members, including representation from 
Town Council, the Planning Commission and the Town Manager and Planning Director.  The 
committee reviews information and makes recommendations with regard to the Town’s roadway 
infrastructure. 
 
4.2.1.6. Community Appearance Commission 

This Commission consists of 7 members who serve in an advisory capacity.  Their duties 
involve making studies and recommendation with regard the Town’s plans, goals and objectives for 
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visual appearance, community beautification and landscape development and redevelopment.  They 
also respond to specific requests from the Town’s Landscape Planner. 
 
4.2.1.7. Tree Board 

The Tree Board consists of 4 regular and two alternate members that serve in an advisory 
capacity to the Town Council and Community Appearance Commission.  This board is charged with 
performing studies and making recommendations concerning the Town’s urban forest areas.  They also 
develop and make recommendations for policies, ordinances, procedures and plans that are targeted at 
maintaining urban forest resources.  The Tree Board also develops public education programs and 
conducts special projects concerning the protection of natural vegetation. 
 

As previously discussed, these boards and commissions represent the Town of Boone’s 
authority to apply and enforce the UDO as well as to make modifications to the UDO in an effort to 
mitigate direct, indirect and cumulative impacts within their jurisdictional area.  These governing 
bodies, either in their authority or advisory capacities, use specific portions of the UDO as well as 
associated plans and regulations to control and mitigate impacts that result from growth and 
development.  The following sections provide detailed summaries of the specific local ordinances and 
land-development controls that are relevant to the Town’s new raw water intake project. 
 
4.2.2. Zoning Districts and Density Standards 
 

The Town of Boone currently has a total of 17 zoning districts comprised of 8 residential 
districts, 3 commercial districts, an office/institutional district, a university district, a manufacturing 
district and 3 mixed-use districts.  There are also 18 overlay districts comprised of a Floodway Overlay, 
a Flood Fringe Overlay, 3 Watershed Overlays, 7 Corridor Overlays, 5 Neighborhood Conservation 
Overlays and a Viewshed Protection Overlay.  Where a property falls within both a regular zoning 
district and an overlay district, the more stringent restrictions apply. 

 
Minimum requirements with regard to gross land area, lot widths, floor space ratio, open space 

ratio, livability space ratio, recreational space ratio, street setbacks, interior setbacks and height are in 
place for all zoning districts. Some of the specific limitations with regard to allowable uses include:   

 
• Mobile home parks are only permitted in the MH (Mobile Home) district with a zoning 

permit. 
• Multi-family residences aren’t permitted in the lower density residential districts and 

require both zoning and special use permits where allowed except in the U-1 district 
(University). 

• Hotels, motels and similar businesses are only permitted in the O/I (Office/Institutional) 
district with a special use permit and the B-1 and B-3 (Business) districts with a zoning 
permit. 

• Commercial retail businesses are only permitted in the B-1, B-2 and B-3 districts with a 
zoning permit. 

• Large scale retail businesses are only permitted in the B-3 district with a special use 
permit 

• Light industrial facilities are only permitted in the B-3 district with a special use permit 
and the M-1 (Manufacturing) district with a zoning permit. 

• Heavy industrial facilities are strictly prohibited within the Town’s zoning jurisdiction. 
• Warehouses are only permitted in the B-3 district with a special use permit and the M-1 

(Manufacturing) district with a zoning permit. 
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• Motor vehicle-related businesses are only permitted in the B-2 and B-3 districts with a 
zoning permit. 

• Salvage and junk yards are only permitted in the M-1 district with a special use permit. 
• Agricultural operations with livestock are only permitted in the R-A 

(Residential/Agricultural) district with a zoning permit. 
• Mining or quarry operations are only permitted in the R-A and M-1 districts with a 

special use permit. 
• Solid waste landfills are only permitted in the R-A and M-1 districts with a special use 

permit. 
 
The UDO includes additional requirements and limitations for activities within each of the 

zoning and overlay districts.   
 
Of particular interest with regard to mitigation of growth and development is the Viewshed 

Protection Overlay District.  The limitations to and requirements of activities within the overlay district 
aren’t contained within a separate ordinance or regulation within the UDO but are important as a 
mitigation tool for the Town.  Specifically, the maximum allowable land disturbance for property 
within the viewshed is ¾ acre for property up to two acres in size and ¾ of an acre for the first two 
acres and 30% of the additional land for property greater than two acres in size.  For property having 
the R-A primary zoning classification, density requirements of the R-A district apply.  For all other 
primary zoning classifications, the density requirements are those established for the R-1 district. There 
are also restrictions on property that was developed before the creation of the overlay district and 
requirements that activities within the viewshed preserve natural vegetation and foliage, include 
landscape buffers and minimize visual impacts. 
 
4.2.3. Zoning and Special Use Permits 

 
The Town of Boone requires either a zoning or a special use permit for all activities that will 

substantially alter the existing land use classification, including clearing and grading activities.  While 
the Town is considering a request for a permit, the affected property (or lots contained on it) cannot be 
sold and no occupancy is allowed until a permit has been issued.  If the Town is in the final stages of 
approval, it can allow the property to be sold or occupied with a performance or surety bond on the 
property in place. 

 
Phased development is allowed; however, each phase is subject to all the requirements placed 

on the property with permit approval.  In addition, plans showing all phases and the sequence of 
phases must be submitted with the original request along with information illustrating compliance of 
the entire project with ordinance and permit requirements.  All plans submitted in support of a permit 
application are required to be completed by a NC licensed professional (engineer, landscape architect, 
etc.) 

 
Zoning permits can have vested rights which are transferable but are limited to the site-specific 

development plan that was approved with the initial application and are only valid for a period of two 
years. 

 
Once a zoning or special use permit has been issued, it expires in a period of one year if the 

activity has not commenced.  Minor changes and modifications are allowed with approval from the 
Town; however, if a change is determined to be major, it must be processed as a new permit 
application. 
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4.2.4. Variances 
 

Variances constitute approval given by the Town for an action or activity that would otherwise 
not be allowed under the UDO.  In general, variances are given for minor activities that do not rise to 
the level of a zoning or special use permit.  All variance requests are heard and decisions made by the 
Board of Adjustments, with the following conditions: 

 
• Variance cannot extend or result in a non-conforming use; 
• Additional restrictions or requirements can be imposed with the variance; 
• Can be issued for either an indefinite or specified period of time; and, 
• Variance cannot authorize changes in permitted land use. 

 
Variance requests for property contained with a Water Supply Watershed area, the Watershed 

Advisory Board reviews the request and its decisions are submitted for approval to the NC 
Environmental Management Commission. 
 
4.2.5. Subdivision Ordinance 
 

The Town requires all planned subdivisions, major and minor, to secure final plat approval by 
the Town.  The Town’s Development Services Department is responsible for reviewing all proposals 
for new subdivisions and insuring compliance with all applicable local, state, and federal 
requirements, including compliance with the Town’s UDO. 

 
The subdivision plats must contain maps illustrating the name and location of all watercourses 

identified on the most recent version of the USGS 7.5 min. topographic maps.  Any and all natural 
features affecting the site as well as the location of the floodway and flood hazard areas (where 
applicable) must also be identified.  Preliminary plat submissions must also include statements from 
NC DENR, approving proposed water and sewer improvements, and erosion control plans for the 
proposed development.   

 
For minor subdivisions, final plat approval is given by the Planning Director once a review of 

the required information is complete and a determination has been made that the subdivision is in 
compliance with all applicable ordinance requirements.  If the minor subdivision is planned within a 
Water Supply Watershed Protection area, it must meet the requirements established for that area and 
be approved by the Watershed Advisory Board (Planning Commission).  Only subdivisions with 10 or 
fewer lots can utilize this process. 

 
Major subdivisions are considered a special use and must secure a Special Use Permit through 

the Board of Adjustment with Town Council approving the final plat.  In addition to full site 
development plans, developers of major subdivisions are required to provide grading and sediment 
and erosion control plans along with stormwater drainage plans for proposed development that meet 
the standards established in the NC DOT, in its document, “Handbook for the Design of Highway 
Surface Drainage Structures”, dated 1973.   

 
As with the minor subdivisions, a major subdivision to be located with a Water Supply 

Watershed area must it must meet the requirements established for that area and be approved by the 
Watershed Advisory Board (Planning Commission) in addition to all other approvals and requirements. 
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4.2.6. Manufactured Home Park Ordinance 
 

The Town of Boone enacted its Unified Development Ordinance which includes a 
manufactured home park ordinance on January 1, 1998.  The Town’s Development Services 
Department is responsible for reviewing all proposals for new manufactured home parks and insuring 
compliance with all applicable local, state, and federal requirements.  Each application submitted for 
manufactured home parks must contain maps illustrating the name and location of all watercourses 
identified on the most recent version of the USGS 7.5 min. topographic maps.  Any and all natural 
features affecting the site and the location of the floodway and flood hazard areas (where applicable) 
must also be identified.  Preliminary plat submissions must also include statements from NC DENR, 
approving proposed water and sewer improvements, and erosion control plans for the proposed 
development.  Each manufactured home has to be located at least twenty (20) feet from any other 
manufactured home and at least twenty five (25) feet from any other building within the park, 
excluding storage buildings accessory to individual manufactured homes. Each home has to be at least 
twenty (20) feet from any property line or right-of-way. Each home has to have a set back at least ten 
(10) feet from any private streets within the park. All grounds within manufactured home parks must 
have proper drainage to prevent the accumulation of water. 
 
4.2.7. Grading, Soil Erosion and Sediment Control Ordinance 
 

The Town of Boone requires submittal and approval of both a grading plan and a sediment and 
erosion control plan completed by a licensed professional for all land-disturbance activities.  The Town 
may also require a performance or surety bond for the activity, which will remain in place until all 
land-disturbance has been completed and the stabilization of the site has been inspected and approved 
by the Town.  The Town can issue a Stop Work Order at any time if it finds the work is not being 
completed in accordance with approved plans or if it finds significant problems with regard to site 
erosion. 

 
Grading plans must include the full sequence of construction to be completed on the site along 

a full topographic survey with the identification of all existing features to include significant trees, 
water courses, existing utility appurtenances and limits of existing vegetation.  All grading is subject to 
the following requirements: 

 
• The maximum allowable cut is 2:1 and the maximum allowable fill is 2:1. 
• Slopes greater than 2:1 must include site-specific permanent erosion control/slope 

stabilization mechanisms. 
• For grading greater than 3:1, the Town must be notified and on-site prior to initiating 

work. 
• Slopes greater than 3:1 must have intermediate benches for run-off control. 
• Exposed and fill-covered slopes in rock foundations, slopes greater than 5 feet or 

steeper than 1:1, require an investigation and design by a registered professional. 
• Maximum 3:1 slope for any temporary or permanent buffer zone adjacent to lake or 

water course. 
 
In addition to these requirements, the Town also has specific grading requirements for slopes 

that are considered “steep”.  These requirements were adopted by the Town as the “Steep Slope 
Regulations” in October of 2006. 
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Slopes greater than 50% are defined as “very steep slopes” and all land-disturbing activities 
have the following additional requirements: 

 
• Site-specific geological evaluation and analysis; 
• Geotechnical plans for the temporary and permanent preservation of slope stability; 
• No diversion or channelization of perennial streams; 
• Culverts on perennial streams are discouraged and only allowed for necessary road 

crossings; and, 
• Must keep intact riparian buffer zones of a minimum width of 35 feet along perennial 

streams. 
 
Slopes between 30% - 50% are defined as “steep slopes” and all land-disturbing activities have 

the following additional requirements: 
 

• The Town may require a site-specific geological evaluation and analysis; 
• Geotechnical plans for the temporary and permanent preservation of slope stability if 

remedial measures are determined to be necessary; 
• No diversion or channelization of perennial streams unless an existing tract is rendered 

unusable for it primary land use without such activity; 
• Culverts on perennial streams are discouraged and only allowed for necessary road 

crossings; and, 
• Must keep intact riparian buffer zones of a minimum width of 35 feet along perennial 

streams. 
 
Sediment and erosion control plans must define existing site topography and proposed site 

conditions.  All calculations and best management practices included in the plans must conform to the 
North Carolina Erosion and Sediment Control Planning and Design Manual or other recognized and 
approved source.  All mechanisms and best management practices approved by the Town must be 
maintained and effective until all work is completed, the site is stabilized, and final approval is issued 
by the Town. 

 
• Must provide protection from the maximum rate of run-off resulting from 10-year 

storm; 
• No land disturbance allowed proximate to a lake or water course unless a minimum 

25-foot undisturbed buffer area is provided; 
• Groundcover is required to be established within 21 days of the completion of grading 

activity; 
• Any land disturbing activity in, on, over or under a lake or water course must minimize 

the extent and duration of disturbance; 
• Must prevent undue stormwater retention; 
• Should provide for as much stormwater infiltration as practical; 
• Should coordinate with and connect to existing drainage systems; 
• Improvement should conform to natural (pre-disturbance) land contours; and, 
• Must prevent diversion of stormwater and channeling/directing of stormwater into 

sanitary sewer.  
 

4.2.8. Landscape Standards 
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The Town of Boone has established minimum landscaping requirements for all development 
within its jurisdiction.  These standards are based on the approved land usage through the current 
zoning classification and include minimum height and size requirements.  In general, existing trees 
and vegetation are strongly encouraged to be left undisturbed to the maximum extent possible.  Where 
planting is required, these standards provide for the planting of vegetation that is indigenous to the 
Boone area.  Land uses that may be of concern with regard to visual impacts require more dense 
landscape buffers.  More extensive bufferyards are also included in the Landscape Standard.  Where 
they exist, these bufferyards are required to remain undisturbed and only necessary perpendicular 
crossings are allowed. All parking areas require landscape components as well. 

 
In addition to providing the overall landscape standard for the Town, this portion of the UDO 

also establishes protocols for ensuring the preservation of all existing trees, shrubs and vegetation.  This 
is accomplished by prohibiting specific pruning practices that will harm, kill or reduce the 
effectiveness of the existing trees and shrubs.  For all land-disturbing activities, a full tree survey is 
required and the Town has standards for those existing trees and shrubs which are to be preserved to 
the maximum extent possible.  Fines have been established for violations of the pruning regulations as 
well as for the removal of protected trees and shrubs.  The fines are based on the size of the affected 
tree/shrub. 

 
4.2.9. Drainage and Stormwater Management Ordinance 

 
In addition to the Grading and Soil Sediment and Erosion Control Ordinance, the Town of 

Boone also has an ordinance governing stormwater management.  Drainage or site stormwater 
management plans prepared by a NC licensed professional are required for any activity requiring a 
zoning or special use permit as well as for any subdivision, major or minor.  All stormwater plans must 
meet the following objectives and requirements established by the Town: 

 
• Prevention/abatement of flooding and run-off from the site; 
• Prevention of stream bank and channel degradation; 
• Provide for a reduction in water quality degradation;  
• Prevention of off-site impacts by ensuring site run-off post-development is equal to pre-

development conditions; 
• Must provide protection from the maximum rate of run-off resulting from 10-year 

storm; 
• No land disturbance allowed proximate to a lake or water course unless a minimum 

25-foot undisturbed buffer area is provided; 
• Groundcover is required to be established within 21 days of the completion of grading 

activity; 
• Any land disturbing activity in, on, over or under a lake or water course must minimize 

the extent and duration of disturbance; 
• Must prevent undue stormwater retention; 
• Should provide for as much stormwater infiltration as practical; 
• Should coordinate with and connect to existing drainage systems; 
• Improvement should conform to natural (pre-disturbance) land contours; and, 
• Must prevent diversion of stormwater and channeling/directing of stormwater into 

sanitary sewer.  
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This ordinance also includes specific stormwater design standards to ensure that all stormwater 
systems and appurtenances are of a quality to ensure protection of property and the environment.  The 
design standards currently in place require all stormwater plans to comply the following requirements: 

 
• Minimum design capacity based on discharge from 10-year storm; 
• Minimum design capacity for cross drainage based on discharge from 25-year storm; 
• Plan must include enough detail to ensure that the rate of stormwater discharge will not 

exceed pre-development rates through both pre- and post-development hydrographs; 
• Stormwater pipes for culverts or closed systems must meet NCDOT Standard 

Specifications; 
• Detailed hydraulic design calculations based on the site and the specific stormwater 

control mechanism; 
• Open channels or ditches designed using Manning’s Equation;  
• Drainage swales in lieu of curb and gutter used in subdivision design; and, 
• On-going maintenance required for all retention facilities. 

 
In addition to these standards for stormwater control, the Town of Boone is currently 

completing a comprehensive stormwater management plan as a part of compliance with NPDES Phase 
II Stormwater Permit requirements.  It will include low impact development strategies and integrated 
prevention and control practices.   Upon completion and approval, the standards and requirements 
contained in the plan will become a part of the Town’s UDO. 
 
4.2.10. Watershed Protection Ordinance 
 

The Town of Boone enacted its Unified Development Ordinance which includes a watershed 
protection ordinance on January 1, 1998. The ordinance addresses activities in water supply 
watersheds designated by the NC Environmental Management Commission.  
 
4.2.11. Floodway Zone and Flood Fringes Ordinance 
 

The Town of Boone enacted its Unified Development Ordinance which includes a flood 
damage protection ordinance on January 1, 1998. This ordinance was established by the Town in 
order to prohibit and restrict activities within flood zones and establishes two overlay districts for 
zoning purposes, Floodway District and Flood Fringe District. The ordinance meets FEMA 
requirements for federal flood insurance, allowing for limited development within the floodway fringe. 
Flood elevations recognized by the County are those identified by the Federal Emergency Management 
Agency (FEMA), as detailed in Flood Insurance Rate Maps (FIRM). Due to the history and topography 
of Boone, it is impractical to prohibit all floodplain development. 
  

Where base flood elevations are provided, the application must include elevations of the 
lowest floor of all new or substantially improved structures, or the elevation to which non-residential 
structures will be floodproofed. Where no base flood elevation is provided, the application must show 
the lowest floor elevations, or non-residential floodproofing elevation, at least two feet above the 
highest adjacent grade. Where alterations to any watercourse are proposed, the application must 
contain a description and map illustrating the alterations and an engineering report summarizing the 
effects of the project on properties both upstream and down. 

 
All new or substantially improved structures located in areas of special flood hazard must be 

constructed with materials and equipment resistant to flood damage, and be anchored to prevent 
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floatation, collapse, or lateral movement during periods of flooding. Service facilities, such as 
heating/air conditioning, plumbing, electrical, etc. shall be designed and constructed to prevent the 
infiltration of flood waters. New water and sewer lines constructed in areas of special flood hazard 
must be designed and constructed to the standards established by the NC DENR. 
 

No zoning or special use permits are issued for any activity within either flood overlay district 
without specific plans ensuring flood protection. In addition, all encroachments, including fill, new 
construction and substantial improvements are prohibited in the Floodway District unless hydrologic 
and hydraulic analyses prove that such activity would not increase flood levels in the area. In addition, 
the activity would also have to demonstrate an actual enhancement to the floodway zone.  No mobile 
home parks are permitted in the Floodway District. 
 

No new residential or non-residential construction or substantial improvements to existing 
structures within the Flood Fringe District is permitted unless the first floor elevation (including all 
mechanical, electrical and plumbing equipment) is at least two feet above base flood elevation or 
significant flood-proofing of the structure, certified by a NC licensed professional, is provided. Elevated 
structures must be designed and constructed to immediately equalize hydrostatic forces on exterior 
walls, and preclude finished living space below the base flood elevation.  Minimum standards for 
meeting this criterion are established in the ordinance. Where solid foundation perimeter walls are 
used to satisfy this requirement, they must allow for the unimpeded movement of floodwaters. A 
registered professional engineer or architect must certify that the structure is designed to resist 
floatation, is watertight, and is capable of resisting the hydrostatic and hydrodynamic loads of 
floodwaters. Floodway encroachment is strictly prohibited, unless a registered professional engineer 
certifies, through standard engineering practices, that the encroachment will not result in any rise in 
base flood elevation.   

 
Where no base flood elevation is available, floodway encroachments are prohibited within 20 

feet of the top of the bank, unless a registered professional engineer certifies, through standard 
engineering practices, that the encroachment will not result in any rise in base flood elevation. 
 

Solid waste facilities, hazardous waste facilities, salvage yards and chemical storage facilities 
are strictly prohibited within the 100-year flood plain. Any water and wastewater facilities located 
within either the Floodway or Flood Fringe District must be designed and constructed in a manner to 
minimize or eliminate infiltration from flood waters. 

 
All information submitted as a part of an application for a special use permit associated with 

activities in the flood overlay districts must include a site map, illustrating the floodway and base flood 
(100-year flood) elevation, or a statement that the entire property is within an area of special flood 
hazard. The statement must be certified by a professional engineer or registered land surveyor. 

 
4.2.12. Watershed Protection Ordinance 
 

On May 27, 1993, the Town of Boone adopted a Watershed Protection Ordinance that was 
developed in accordance with the NC Water Supply Watershed Protection Rules, which are designed 
to protect water quality in those surface water bodies used as a source for public drinking water 
supplies.  Through this ordinance, the Town established a Watershed Review Board to review all 
matters associated with activities within a watershed protection area and also created 3 watershed 
overlay districts for zoning purposes; WS-II-CA District, WS-IV-CA District and WS-IV-PA District. 
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Each of the three protection areas has specific requirements that govern allowable activities 
within their respective areas.  The following is an overview of the restrictions for each protection area. 

 
WS-II-CA 

• Single family dwellings at a density not to exceed one unit per two acres; 
• Other residential/non-residential development at maximum 6% built-upon area; 
• Sludge applications sites and landfills are prohibited; 
• Agricultural usage allowed subject to federal laws and regulations; and, 
• Silviculture usage allowed subject to provisions of the NC Forest Practices Guidelines 

Related to Water Quality. 
 
WS-IV-CA 

• Single family dwellings at a density not to exceed two units per acre; 
• Other residential/non-residential development at maximum 24% built-upon area; 
• Sludge applications sites and landfills are prohibited; 
• Agricultural usage allowed subject to federal laws and regulations; and, 
• Silviculture usage allowed subject to provisions of the NC Forest Practices Guidelines 

Related to Water Quality. 
 
WS-IV-PA 

• Single family dwellings at a density not to exceed two units per acre; 
• Other residential/non-residential development at maximum 24% built-upon area; 
• Sludge applications sites and landfills are prohibited; 
• Agricultural usage allowed subject to federal laws and regulations; and, 
• Silviculture usage allowed subject to provisions of the NC Forest Practices Guidelines 

Related to Water Quality. 
 
The ordinance allows cluster development in all watershed protection areas provided the built-

upon area or stormwater control requirements don’t exceed those allowed in that protection area; the 
built-upon area is designed and located to minimize impacts to surface waters; and, the remainder of 
the tract remains in a vegetated or natural state. 

 
Through the ordinance, buffer areas are required along all perennial waters within all 

protection areas at a minimum width of 30 feet.  Development is not allowed in these buffer areas. 
 
It should be noted that the Town understands that additional Water Supply Watershed 

Protection areas will have to be established through the NCDENR Reclassification Process as a result of 
this project; however, this reclassification will serve to institute similar development controls along 
additional surface water resources within Watauga County. 
 
4.2.13. Water and Sewer Use Ordinance 

 
This ordinance regulates the use and construction of water and wastewater facilities in the 

Town of Boone.  It includes detailed standards and specifications for all water and wastewater facilities 
that are constructed within the Town and also established specific charges, policies and requirements 
for use of these utility systems. In addition, strict limitations on the extension of water and sewer lines 
outside the territorial limits of the Town are included.  Specifically, no extensions are made outside the 
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territorial limits unless very stringent requirements are met and the extensions are authorized by Town 
Council, in conjunction with other applicable Boards and Commissions.   

 
Through this ordinance, Boone has instituted availability fees for all new projects creating 

demand on the Town’s water and sewer systems.  The intent of the availability fee is for new 
development to pay for necessary upgrades to existing facilities. Availability fees are calculated by the 
Town based on the projected demand.  Fees collected are deposited in the Town’s Water and/or 
Sewer Capital Reserve Fund for use in funding needed upgrades and improvements.  Sewer use fees 
are also required for industrial users and are based on pollutant loadings and monitoring requirements.  
The Town of Boone currently has an inclining block rate structure for water and a flat rate structure for 
sewer, which are considered to be proactive with regard to water conservation. 

 
The Town’s Pretreatment Standards are also included as a part of this Ordinance. These 

standards govern the Town’s pretreatment program, which regulates specific commercial and industrial 
sewer customers.  For these customers, the Town issues each facility a site-specific permit that requires 
the pre-treatment of wastewater before it is discharged into the Town’s collection system.   

 
Water Conservation Regulations are contained within the Water and Sewer Use Ordinance as 

well.  These regulations require specific actions as a result to declared drought or water shortage 
conditions.  The Town has established three stages of water shortage and has placed specific water use 
limitations to be in effect during each stage.  A Stage I Shortage requires a 10% reduction in average 
daily demand (ADD) through voluntary reductions; a Stage II Shortage requires a 25% reduction in 
ADD through the prohibition of activities such as outdoor watering, filling of pools; usage of 
decorative fountains; and, vehicle washing; and, a Stage III Shortage requires a 50% reduction in ADD 
through the prohibition of any outdoor usage of water (other than emergencies); and, the requirement 
to use disposable plates and utensils and prohibition of serving water in restaurants.  In both Stage II 
and Stage III Shortages, the Town can impose surcharges on customers using excessive amounts of 
water; issue fines; and, authorize service disconnections for violations of the restrictions.  These 
violations are also considered misdemeanors. 

 
The Town of Boone has also created a water conservation public education program.  The 

program provides many resources to the Town’s residents and businesses, including residential water 
audit, commercial water audits, a do-it-yourself water conservation kit, and an elementary education 
and conservation initiative.  This initiative takes the issue of water conservation into the local 
elementary schools and uses fun and innovative materials to educate the Town’s youth about the 
necessity of water conservation. 
 
4.2.14. Enforcement Authority under Unified Development Ordinance 

 
Of critical importance concerning the Town’s ability to mitigate impacts with regard to growth 

and development is their authority to enforce established ordinances and regulations.  The current 
UDO establishes a clear enforcement response process for violations.  The process provides a clear 
escalation procedure from an initial verbal warning through the issuance of penalties and initiation of 
criminal investigations under certain circumstances.  At each step in the escalation procedure, a 
specific time period for response or compliance is provided.  In addition, the Town retains the right to 
escalate the action, revoke permits or issue Stop Work Orders if public health, welfare or safety is 
considered to be in danger. 
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Specific penalties for violations per day of continued occurrence have been established along 
with penalties for willful violations, which are also considered to be misdemeanor charges.  In 
addition, provisions for addressing repeat violators are also included as a part of Boone’s enforcement 
response process.   
 
4.2.15. Town of Boone Comprehensive Plan 

 
In 1993, the Town of Boone finalized and adopted the 1993 Boone Comprehensive Plan after 

Town leaders realized the need for a long-range plan to help guide and facilitate growth and 
development.  It was established as a policy-oriented document that provided a planning strategy to 
take the Town through the year 2010 with periodic plan reviews and updates.   

 
In 2002, Town leaders felt that a comprehensive review and update to the 1993 plan was 

necessary to ensure that the plan’s policies and action items were in keeping with the current vision 
and needs of the Town.  As a part of this process, the Town’s Growth Strategy Map was also updated.  
As a part of this process, existing Town ordinances and regulations were reviewed for a policy 
foundation and public participation was solicited.  The result of these efforts was the adoption of the 
2006 Boone Comprehensive Plan Update, which provide a road map to guide the Town with respect 
to growth and development through the year 2021. 

 
The plan includes a wealth of policy statements and action items for the Town; however, the 

following are highlights selected to illustrate Boone’s commitment to the smart and controlled growth 
in a manner that will preserve and protect its abundant natural resources, which are such a major part 
of the Town’s character and charm. 

 
• Uncontrolled development of strip centers will be prohibited. 
• Residentially scaled and designed neighborhood businesses may be a planned element 

of new developments or redevelopment areas. 
• New industrial developments will be encouraged to locate within planned Industrial 

Parks. 
• Farms and woodlands will be recognized as an integral part of the planning area’s 

open space system. 
• Urban level development will not be encouraged within the defined Rural Area 

(Growth Strategy Map). 
• A variety of mutually compatible and supportive mixed uses will be encouraged within 

the downtown area. 
• Planned systems of pedestrian ways, bikeways, greenways, and similar facilities will be 

encouraged as energy efficient and environmentally sound transportation alternatives. 
• The Boone Thoroughfare Plan will be used to promote a hierarchical, functional road 

network and to promote the proper arrangement of land patterns by controlling the 
location of streets and roads. 

• Extensions of water and/or sewer services that could result in scattered, non-directed 
development and costly provision of other urban services will be prohibited. 

• Water and sewer services will not be extended to properties in the Rural Area (outside 
the Urban Growth Area). 

• The identification and appropriate development of a system of open space greenways 
within the planning area will be encouraged for both recreational and alternative 
transportation purposes. 
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• Development on ridgetops and excessive slopes will be strongly discouraged. 
• Development which preserves the natural features of the site, including existing 

topography, streams and significant trees and vegetation, will be reflected in the 
Town’s Development Standards. 

• Proposed residential development which would expose residents to harmful effects of 
incompatible development or to environmental hazards will be prohibited. 

• Compact, full service neighborhoods, offering opportunities for living, working, 
shopping, and gathering places, will be encouraged in newly planned developments, 
as well as for redeveloping areas. 

 
With the adoption of this updated plan, the Town of Boone has a clear direction and basis for 

future decisions regarding the overall growth and development of the Town and its ETJ.  The direction 
that is provided is one that is distinctly protective of the historical character of Boone and its abundant 
natural resources, while infusing new opportunities for enhanced development in a manner conducive 
to the area and its environment. 
 
4.2.16. Town of Boone Smart Growth Audit 

 
As an additional illustration of their commitment to embracing protective and mitigative 

growth policies and ordinances, the Town leaders commissioned a Smart Growth Audit in 2007.  This 
audit included a review of all existing policy documents, including the 2006 Boone Comprehensive 
Plan Update, and all existing regulations and implementation vehicles, such as the Unified 
Development Ordinance, in order to determine their consistency and compatibility with the defined 
principles of Smart Growth.  The audit also included a series of stakeholder meetings as well as in-
depth discussions and interviews with Town staff. 

 
Overall many components of existing plans, regulations and ordinances were found to be 

compatible with or support the Smart Growth principles; however, there were 70 recommendations 
provided as a result of the audit.  Each recommendation was categorized based on its Smart Growth 
principle and then assigned a first, second or third priority ranking.  The audit’s highest priority 
recommendation was to complete a strategic Land Use Master Plan based on the Town’s Smart 
Growth vision that emerged from this audit.  The Town initiated the process to develop a Land Use 
Master Plan in early 2008 and continues to move forward with the necessary steps to complete and 
adopt this plan. 
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