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TVPOA SYSTEM

 TVPOA service area (Loudon County) is about 8 square miles or about 5,000 acres

 Existing System consists of:
 About 100 miles of pipe (2-inch thru 12-inch)

 One 0.5 MG storage tank

 One booster station near HYW 444 & HWY 72 TASS supplied water

 One neighborhood booster station (Osage Drive area)

 Four wholesale water metering stations—LUB supplied

 One wholesale water metering station—TASS supplied



METERING STATION



WATER PUMPING STATION



PROPOSED 
PROJECTS



ESTIMATED PHASE 1 PROJECT COSTS (LAND 
COSTS NOT INCLUDED)
Phase 1 completed by 2025 (based on 2% growth)

Chota Pump Station $  730,000
Maple Hill Pump Station $1,400,000
Maple Hill Pipeline-Phase 1 (12 & 16 inch) $1,550,000 
TASS Pump Station Upgrade $   330,000

SUBTOTAL $4,010,000

NOTE: Detailed implementation plan is in development 



ESTIMATED PHASE 2 PROJECT COSTS (LAND 
COSTS NOT INCLUDED)

Phase 2 to be completed by 2035 (based on 2% growth)

Little Valley Pump Station $1,040,000

Little Valley Pipeline (12 inch) $3,890,000 

Maple Hill Pipeline-Phase 2 (16 inch) $4,080,000 

SUBTOTAL $9,010,000

NOTE: Land acquisition will be difficult at some locations and will take time



PROGRAM TOTAL COSTS

PHASE 1 $4.010,000

PHASE 2 $9,010,000

TOTAL $13,020,000



COMPARISION OF COOPER PLAN AND 2022 
PLAN

Item Cooper Plan 2022 Plan

Homes/Lots Small homes on small 
lots

Larger homes on the 
same small lots

Lawncare Wooded lots with NO 
automatic lawn
sprinkler systems

Mainly turf grass with 
automatic lawn 
sprinkler systems

Build-out Build-out was 80% of 
the plotted lots

100% of the plotted lots 
as shown on the TVPOA 
GIS system



MASTER PLAN ASSUMPTIONS AND 
CONSTRAINTS-LAND USE

 Water demand increases at 2% per year (last 10-year average)
 Reality is 2021, 2022 and 2023 will add 350 house each year and hence 

demand is increasing much faster than 2% per year

 Peak hour demand is really driven by dry weather + growth

 Only Platted lots within Tellico Village were considered
 No demand from newly acquired CCI parcels

 No demand from adjacent parcels to Tellico Village



INTRODUCTION TO WATER SYSTEM 
HYRAULICS 101

• HGL = hydraulic grade line (graphical presentation a line of 
pressure unrelated to ground elevation)

• Ground surface elevation
• PSI = pounds per square inch (the gauge pressure at any point in 

pipeline) It is the difference in elevation (pressure) between the 
ground surface and the HGL



PRESSURE AND FLOW

 PRESSURE
 PSI and feet of head are both pressure readings
 PSI x 2.31 = feet of head
 Feet of head x 0.433 (the reciprocal) = PSI

 Pumps are defined by flow and head
 Pump curve is the fixed relationship between head and flow

 FLOW
 gpm-- Gallons per Minute
 MGD-- Million Gallons per Day
 694 gpm for 24 hours = 1 MGD



TELLICO VILLAGE ELEVATIONS

 Lowest developed point is next to the lake 825 ft
 Highest to be developed point is at the end of Osage Drive 1035 ft
 1035 – 825 = 210 ft or 91 psi

 Chota Water Storage Tank base is 1055 ft
 High Water Level in the tank is 1095 ft

 There are a number of homes in the Village at elevation 1000 ft
 Wellness Center, Medical Center
 Kawatuska Way
 Wapiti Lane
 Chahygan Way
 Chota View Courts (upper part)
 Cooper Preserve Area



MASTER PLAN ASSUMPTIONS AND 
CONSTRAINTS—TECHNICAL

The engineering challenge when designing a water 
system in very hilly areas is to provide a minimum 
pressure at a high elevation and not too high a pressure 
in the low areas and not have aged water in the system



FLOW ANALYSIS

 Existing flow information from TVPOA is based on manually read LUB 
master meters (monthly and daily) and monthly read residential meters. 
Hourly existing peak flow and projected flows are determined by other 
municipal historical information and experience.

 This will change with the installation of smart residential meters and 
TVPOA meters at every interconnection point.

 This is always a trial & error and redo approach

 Hydraulic calculations are always calculated upstream opposite the flow 
direction, Low point to higher point



TELLICO VILLAGE RESULTS

 Minimum (top of hill above elevation 1000)
 MINIMUM PRESSURE IN THE SYSTEM IS 40 PSI
 Most states including Tennessee require min 30 PSI
 Some states are as low as 20 PSI (fire flow)
 If homeowners want a higher pressure, it will be their responsibility to install and 

operate a water booster pump
 Maximum pressure (on the lake front elevation 825) is 127 PSI.
 The installed pipe, thin wall PVC has a rating of 200 psi.
 Many engineers and state reviewing agencies recommend a maximum pressure of 130 

PSI for new pipe
 Our installed pipe is 30+ years old with marginal back-filling



WATER PUMPING STATIONS HYDRAULIC 
CRITERIA

 Neither LUB or TASS guarantees a minimum pressure at their meter
 JACOBS has analyzed the LUB and TASS delivery systems and have calculated a range of 

suction pressures (HGL’s)
 983 @ Little Valley to 1073 @ Maple hill
 The HGL is where the pump station is located. Assumed to be at the current meter 

location.
 The Station discharge pressure (HGL’s) were calculated from the minimum pressure 

requirements at the furthest point away from the stations. All station design HGL’s must be 
the same in that the system is all interconnected, like all water systems.
 Discharge HGL is 1120
 The difference between suction HGL and discharge HGL is the Head (or pressure) that a 

pump has to deliver



MASTER PLAN ASSUMPTIONS AND 
CONSTRAINTS—TECHNICAL

 The contract with LUB states that they will provide the following flows at their noted meter 
locations:
 Popular Ridge Road 120 gpm
 Little Valley 650 gpm
 Maple Hill Road 2,000 gpm
 Richey Road 400 gpm
 TOTAL 3,170 gpm or 4.56 MGD

 TASS contract is quite different
 Minimum 3 million gallons per month
 If less is purchased TVPOA still pays for 3 million
 Maximum 10 million gallons per month

NOTE: Copies of the signed contracts must be made available to PW staff, JACOBS and PSAC



PROJECTED FLOW DEMANDS

 Water Treatment Plants are designed for Peak Day demands
 Water Transmission and Distribution Pipelines are design for 

Peak Hour

Flow 2035 CURRENT DIFFERENCE

Peak Day 2,230 gpm 1,250 gpm 980 gpm

Peak Hour 3,400 gpm 2,500 gpm 900 gpm

Fire flow design is 500 gpm during a peak day demand. Pressure can drop 
to 20 psi.



PUMP STATION DESIGN CONDITIONS

Pump Station Flow (gpm) Head 
(feet)

Chota Tank Pump Station 350 25

Maple Hill Road Pump Station 2,000 50

TASS Pump Station 
(modifications)

1,200 167

Little Valley Pump Station 650 227

Poplar Ridge 100 by contract (capped off for 
now)

Rickey Road 400 by contract (capped off for 
now)



FLOWS

Flow element Flow (gpm)

Peak hour flow demand (2035) 3,400

Peak day flow demand (2035) 2,230

Maple Hill + Little Valley PS 2,650

Deficit 750

Additional Water From

Chota Storage 350

TASS Pump Station 1,200 (monthly limited)



PROJECTED 
PROJECTS



WATER AVAILABILITY

 The system design results in a pressure variation of about 11 PSI 
(HGL 1095- 1120), which is a very stable system. Currently it has a 
much wider range all controlled by LUB, and TVPOA has to take 
whatever LUB provides (HGL 1080 -1160). TASS water has to be 
boosted into our system.
 The projected water demand conditions can be met at build-out 

with the constraints noted. However, there is a finite amount of 
water available from LUB and TASS. Thus, unlimited growth in Tellico 
Village will not be possible.
 Odd/Even lawn irrigation should be promoted by TVPOA 

immediately.



PROPOSED CHANGES WILL IMPACT 
OPERATIONS AND MAINTENANCE

The pumping system proposed will be a challenge to the existing staff. 
More automation, more controls and installed generators will need to be 
maintained and operated. A formal Preventative Maintenance Program 
must be in place and becomes standard operating procedure (SOP).  
Additional staff with special skills may have to be hired. Optionally, TVPOA 
could contract out the maintenance and just train staff to operate the 
system. 

Water Pumping systems must operate
24 hours per day, 365 days per year



IMPLEMENT WATER MASTER PLAN

Proposed Water Master Plan as modified is 
recommended to be implemented immediately.
Funding may be a real challenge; A Water & Sewer 
rate study and analysis should be performed 
immediately.



REVIEWS COMPLETED TO DATE

 Public Works Staff and PSAC have:
 Four major review sessions have been completed with PW staff, PSAC and 

JACOBS in person and via ZOOM
 Reviewed multiple draft reports
 Generated 100’s of comments, suggestions and recommendations
 Challenged every assumption made by JACOBS
 Reviewed every direction given to JACOBS by PW staff
 Challenged every minor and major recommendation made by JACOBS
 The report consists of 33 pages plus an appendix
 PSAC (Hawkey) has generated 65+ pages of material that has been reviewed by PW 

staff and sent on to JACOBS.



WATER AND WASTEWATER PROGRAM

 A dedicated Program Manager is required

 Consistent technical approach

 Consistent procurement documents

 Responsible and accountable for project implementation schedule



WATER AND WASTEWATER PROGRAM

 Projects 
 Phased Implementation Schedule recommendations
 Wastewater System Master plan—currently under review
 Water and Wastewater Funding Study
 Kahite Water and Wastewater Master Plan
 Fire Hydrant Location and Spacing
 Wastewater Pumping Station Failure Modes and Effects Analysts (FMEA) with upgrade 

recommendations
 Land, Right-of-Way and Easement requirements and acquisition
 Engineering Firm selection
 Construction Document (Plans & Specifications) development



THANK YOU FOR SPENDING THE 
TIME TODAY TO LEARN ABOUT YOUR 

WATER SYSTEM AND THE WATER 
SYSTEM MASTER PLANNING EFFORT 

WITH RECOMMENDATIONS
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