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1 Executive Summary 
An analysis was performed of Tellico Village’s sewer system.  The analysis suggests that of the seven 

neighborhood lift stations and the Main Lift Station, only Tanasi Cove (near Davis Ferry Road) is currently 

overloaded.  At buildout, additional upgrades may be needed at Toqua and Kahite.  Upgrades of the 

Main Lift Station may be needed in the future if stormwater inflow is not controlled.  The TVPOA is 

addressing stormwater inflow as part of a 3-5 year project. 

2 Introduction 
The sewer system for Tellico Village represents critical infrastructure that must be working and available 

24/7/365, both now and in the future.  As of 2019, approximately 2/3 of the Village has been developed, 

and home building is accelerating as the housing market recovers from the 2008-2009 crash.   

The sewer system was designed in 1985 to have enough capacity for buildout (defined as 85% 

occupancy).  The 85% buildout saturation rate was taken from Volume 4 of the Tellico Village Master 

Plan, December 1985.  The buildout rate was determined based on the Developer’s experience in other 

communities, as well as the results of similar communities in East Tennessee.  However, both the 

expected Village demographics and the operation of both the sewer system and the sewer lift stations 

are different than what was planned 30 years ago.  The developer originally envisioned that a significant 

portion of the homes would be vacation homes, and not be occupied for several months a year.  

Additionally, the homes that were built are larger than was originally planned.  However, since the 

number of people in the homes is still about what was planned, this doesn’t affect the sewer load.  

Rather than recreate the expected sewer load calculations with the current population and pump 

conditions, a parametric approach where actual operating conditions was used to predict future 

operations. 

The sewer system at Tellico Village is a 100% low pressure system.  Each home, business, and facility has 

a collection tank with automatic pump(s) to send sewage into the sewer mains.  Depending on the 

neighborhood, this sewage either goes directly to the Main Lift Station, or to one of seven neighborhood 

lift stations (See Figure 1).  There are six neighborhood lift stations in the Loudon County Village, and 

one in Kahite.  The Village has changed since the original plans were developed in 1986, with additional 

high-density housing (Assisted Living).  This study was performed to determine if the sewer system has 

sufficient capacity to support future growth.   
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Figure 1 - Schematic of TVPOA Sewer System 

`  

3 Methodology 
There were several limitations that prevented a holistic hydraulic analysis of the sewer system.  The 

limitations included: 

• There is no hydraulic model of the Village sewer system.  Developing this model would be 

useful, but is costly and time consuming.  Available data (including pump runtimes, lift station 

designs, population information and pump operating curves) is enough to make conclusions on 

the available capacity of the lift stations. 

• Not all the as-built information is available on the neighborhood lift stations, as several of the 

stations have been upgraded in the past 30 years.   

• Approximately 900 homes in the Loudon County portion of the Village do not connect to a 

neighborhood lift station, and no data is available on when and how often these homes operate 

their pumps.   

Therefore, an accurate and complete hydraulic analysis is difficult to produce.  The best available 

information is the time the pumps at each lift stations are operating each hour.  The available non-

running time per hour is considered to be available capacity.  This analysis was based on only having a 

single pump running, and that the pump runtimes should not exceed 45 minutes/hour 99% of the time.  

This provides some reserve capacity in case of unusually high loads.  Operation of both pumps at once is 

available and automatic when needed, but this is only used in overload conditions.  Diurnal effects show 
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an increase in pump usage between 6AM and 10AM, but the largest factor in determining pump 

runtime is weather (discussed below).     

Pump runtime data from 2018 were analyzed to determine how much capacity is remaining at the main 

lift station. The analysis computed how many minutes per hour either or both pumps were running at 

the sewer lift stations.  The fraction of time that the pumps are not running per hour represent 

additional capacity available for new homes being constructed in the Village.1   

Additionally, a “worst-case” analysis was performed where 100% of the available lots were developed.  

These will not be used for future planning, but do provide an indication of where additional resources 

should be allocated in case development exceeds expectations.   

4 The Effects of Rainfall on the Sewer System 
Rainfall has a significant effect on Tellico Village’s sewer system.  Periods of continuous rain can saturate  

the ground.  After the ground is saturated additional heavy rainfall (more than 1” per hour) can have a 

large impact on the sewer system.  Fortunately, the majority of our rain events have little impact on the 

sewer system.   This happens because surface water flows into the tanks at the residences, which then 

pump it to the lift stations.  The exact amount of how much rainfall enters the sewer during storms 

cannot be determined because the POA does not have flow meters on the sewer system.  The effect is 

bad enough that the valves controlling flow into the Main Lift Station and Kahite must be partially closed 

during exceptional storm events.  This is a significant problem, but fortunately is infrequent.  In 2018, 

this occurred less than 18 hours for the entire year.  The POA is addressing this inflow as part of a 

system-wide project that is expected to severely limit but not eliminate the inflow.  To be conservative, 

the POA assumes that this program will reduce the inflow by 50%.  This project is expected to take 3-5 

years to complete.  The project is prioritizing those homes that have their household tanks alarm 

during high rains, as these homes are putting a lot of stormwater (rain) into the sewer system. 

5 Assumptions 
Because this study analyzes future conditions within the Village, the question of “What will the future be 

like?” must be addressed.  For the purposes of this study, the following assumptions were made: 

• There will be no large changes in the in the per-capita amount of sewage created for each 

individual home – future homes will generate as much sewage as current homes. 

• There will be no additional homesites, large commercial sources or multifamily housing added 

to the Village, except for multifamily sites included in the original master plan.2  For this report, 

multifamily homes are broken down into individual households, for a total of 6970 households. 

 
1 It is understood that short-term, high-flow conditions can be missed by this way of analyzing the capacity of the 
lift station; however, if this was a concern the station would be observed going into lag conditions (both pumps 
running) during non-storm events, and this isn’t happening. 
2 This study did include the additional Assisted Living Facility currently under construction in the TVSL 
neighborhood (April 2019) and 56 additional homesites in Coyatee Reserve in the future scenario. 
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• Buildout of residential home sites will be limited to 85% saturation. In cases where over 85% of 

homesites in a neighborhood have already been developed, no additional development in this 

neighborhood was assumed.  For example, Tanasi Shores has 247 current households, and a 

total of 336 lots.  The total number of expected homes is 0.85 X 336 = 286.  The number of 

homes expected to be built in the future is 286 – 247 = 39. 

• The lift station is assumed to be at full capacity when the station is running on a single pump for 

45 minutes per hour or less, for 99% of the time.3  Stations where future conditions indicate that 

runtimes over 45 minutes per hour will be recommended for further study or upgrades. 

• No additional lift stations will be built, and the existing lift stations will be maintained in the 

present configuration in the future.   

6 Neighborhood Analysis 
An analysis was performed using the ACC database compared to the original master plan and current 

undeveloped homesites to determine the status of development for each neighborhood.  The database 

shows that most of the neighborhoods in the northern end of the Village, along with neighborhoods 

near the shoreline are already heavily developed.  Neighborhoods where future growth is expected are 

those in the southern part of the Loudon County part of the Village, as well as Kahite and those away 

from the river. See Figure 2. 

 
3 In some cases the graphs and text indicate that pumps are running more than 60 minutes in an hour.  This means 
that 2 pumps are running at the same time.  This happens automatically when additional pumping capacity is 
needed.  
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Figure 2 - Future Growth in the Village 
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For brevity, this table has been limited to only those neighborhoods where there are 10 or more home 

sites left to be built.  Sites with less than 10 home sites left to be built were omitted as minor to the lift 

stations’ predicted future load, but the entire data set was used for the lift station analysis (See 

Appendix A). 

NEIGHBORHOOD 

EXISTING HOMES or 
DEVELOPED 
MULTIFAMILY 

LOTS (ASSESSMENTS) BY 
MASTERPLAN or ADDED to 
VILLAGE as of APRIL 2019 

PREDICTED 
HOMES TO 
BE BUILT 

PERCENT 
INCREASE 

     

Chatuga Coves 106 240 98 92% 

Chatuga Point   145 319 126 87% 

Chota Hills 169 361 138 82% 

Chota Woods 37 90 40 108% 

Coyatee Coves 217 275 17 8% 

Coyatee Hills 86 1724 60 70% 

Mialaquo Coves 244 483 167 68% 

Mialaquo Point 120 399 219 183% 

Tanasi Hills 41 106 49 120% 

Tanasi Shores 247 336 39 16% 

Toqua Coves 158 338 129 82% 

Toqua Hills 203 294 47 23% 

Toqua Shores 428 521 15 4% 

TVSL5 Neighborhood 113 247 97 86% 

Kahite 413 828 291 70% 

 

An analysis of each lift station’s ability to support future growth is provided on the following pages: 

  

 
4 Also includes 56 homes in Cooper Reserve 
5 Tellico Village Senior Living 
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Kahite 

 

The Kahite lift station services the entire neighborhood of Kahite.  As of April 2019, there are 413 

households using the Lift Station.  There are 291 additional households (single and multifamily) expected 

to be built.  This represents an increase of 71%. 

An analysis of the lift station suggests that the station is capable of handling its load now, but will be 

slightly overloaded at buildout conditions.   

Percent of Time 
Pumps run over 45 
minutes Per Hour 

Goal Current Future (85% 
buildout) 

Future (100% 
buildout) 

<1% 0.5 1.1% 1.3% 

 

Additional study is needed to provide pumping capacity in the future.  It is likely that larger pumps 

would be sufficient for this purpose.  Because Kahite has so much undeveloped area, this study can be 

deferred for the time being; it should be reassessed when buildout reaches 75%. 
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Toqua 

The Toqua Lift Station services the following neighborhoods:  Chatuga Coves, Chatuga Point Courts, 

Chatuga Point, Mialaquo Coves, Mialaquo Shores, Mialaquo Point, Toqua Coves, Toqua Greens, Toqua 

Greens Courts, Toqua Point, the TVSL Neighborhood, and half of The Greens at Toqua, half of Toqua Hills 

and half of Toqua Shores.  This lift station services an estimated 1729 households and commercial 

entities, which is the largest of the neighborhood lift stations.  An additional 874 households (also the 

highest of any neighborhood lift station) is expected to be added representing an increase of 51%.  This 

is largely driven by growth in Chatuga, Mialaquo, and the TVSL Neighborhood.   

Percent of Time 
Pumps run over 45 
minutes Per Hour 

Goal Current Future (85% 
buildout) 

Future (100% 
buildout) 

<1% 0.6% 1.9% 2.9% 

 

The data predicting the future conditions at the lift station suggests that the station as it currently exists 

will be overloaded at build-out.  Additional analysis is needed for this station.  This should include the 

effects of limiting the flow from Mialaquo, the effects on the Main Lift Station if pumps were further 

upgraded at Toqua, or whether additional storage capacity is needed.  The effects of limiting 

stormwater infiltration also needs to be evaluated. 
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Mialaquo 

 

The Mialaquo Lift Station services the neighborhoods of Mialaquo Coves and Mialaquo Point.  As of April 

2019, the station currently serves 364 households.  An additional 386 homes are expected to be built, 

representing a 106% increase in volume.   

An analysis of the lift station suggests that the station is capable of handling its load, both now and in 

the future.  Even at 100% buildout of Mialaquo, the lift station is capable of handling its load. 

Percent of Time 
Pumps run over 45 
minutes Per Hour 

Goal Current Future (85% 
buildout) 

Future (100% 
buildout) 

<1% 0.05% 0.3% 0.45% 

 

An interesting condition at the Mialaquo Lift Station is that the pumps have been upgraded from the 

initial design.  The system was designed around 5HP pumps; however, 15HP pumps are currently 

installed.  The current pumps are operating outside the station’s system curve, but extrapolating the 

curve suggests that the station is pumping about 250% of its designed output in gallons per minute.  This 

means that the flow into the Toqua is higher than it was originally designed.  There is an opportunity to 

install smaller pumps which would still meet the station’s needs, while reducing the inflow rate into 

the Toqua lift station.  This would aid Toqua’s ability to handle storm flows. 
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Tanasi Shores 

 

The Tanasi Shores lift station services the Tanasi Shores neighborhood.  As of April 2019, there are 247 

households using the Lift Station.  There are 39 additional households expected to be built.  This 

represents an increase of 16%. 

An analysis of the lift station suggests that the station is capable of handling its load, both now and in 

the future.  If 100% of the lots were developed, the station would be overloaded, and would require 

upgrades. 

 

Percent of Time 
Pumps run over 45 
minutes Per Hour 

Goal Current Future (85% 
buildout) 

Future (100% 
buildout) 

<1% 0.5% 0.97% 2.1% 
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Tanasi Cove 

Tanasi Cove Lift Station currently services 1048 current households: Bowman Estates, Coyatee Coves, 

Coyatee Estates, Coyatee Hills, Coyatee Point, Coyatee Shores, Half of Tanasi Coves, Half of Tanasi 

Greens, Tanasi Lagoon, Tanasi Point, The Shores, Tommotley Coves, Tommotley Greens, and Tommotley 

Shores.  ACC data suggests that only an additional 82 households are expected to be built in these 

neighborhoods.  Although this is a small number of new homes, the existing runtime information shows 

that this station is already overloaded.  

Percent of Time 
Pumps run over 45 
minutes Per Hour 

Goal Current 
<1% 3.7% 

 

Planning for upgrades has begun, including investigating larger pumps, water jetting of the main to 

remove settled solids, and verifying all valves are all the way open.  Additionally, a defective air release 

valve was recently replaced, which appears to have helped increase capacity of this station.   
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Neighborhood Stations not Analyzed 

The following lift stations were not analyzed as part of this report: 

Sequoyah Road. This station currently services 98 households, including: Chota Landing, Chota Point, 

Sequoyah Point Villas, Tanasi Cove Villas and the Yacht Club.  ACC data indicates that these 

neighborhoods are fully built out, and no additional connections are expected.  Runtimes at this station 

show that 99% of the time, the station operates for 14 minutes per hour or less. 

Coyatee.  This station currently services 113 households, including: Coyatee Estates and half of Coyatee 

Coves.  ACC data suggests only 9 additional homes are expected to be built in these neighborhoods.  

This increase is considered minor, and the station was not analyzed.  Runtimes at this station show that 

99% of the time, the station operates for 28 minutes per hour or less. 

 

 

  



7 Main Lift Station 
 

The Main Lift Station services all of the Loudon County portion of the Village.  ACC data suggests that 

only an additional 1654 households are expected to be built in this portion of the Village.  Analysis of 

pump runtimes suggests that the lift station will be overloaded at buildout: 

Percent of Time 
Pumps run over 45 
minutes Per Hour 

Goal Current Future (85% 
buildout) 

Future (100% 
buildout) 

<1% 0.6% 2.0% 4.7% 

 

An additional analysis was performed on the data for the main lift station, beyond what was done for 

the neighborhood lift stations.  Because infiltration is a separate issue relating to lift station capacity, 

times where rain events of approximately 0.25”/hr of rain were excluded from data set.  Because onsite 

rainfall data is unavailable, rainfall data from Oak Ridge, McGee Tyson and Madisonville were used for 

rain events.  Times two hours before and after each event were excluded.  Rain events accounted for 

356 of the 8483 hours analyzed, or about 4.2% of the total hours.  Once these data were excluded, the 

analysis suggests that the Main Lift Station will be adequate in the future, assuming 85% buildout. 

Percent of Time 
Pumps run over 45 
minutes Per Hour, 
excluding rainfall 
events 

Goal Current Future (85% 
buildout) 

Future (100% 
buildout) 

<1% 
 

0.0% 0.97% 3.3% 

Depending on the success of the infiltration control program, the main lift station may or may not be 

adequate for the future buildout.  Pump runtimes need to be monitored over the next several years to 

verify that infiltration is reduced, which also reduced the extended runtimes during storm events. 

Planning for future upgrades at the Main Lift Station need to be performed in a holistic manner.  The 

TVPOA needs to coordinate with LUB to ensure that our pumps do not overwhelm their system.  

Increasing holding capacity at the Main Lift Station and accepting longer runtimes at this station should 

be investigated. 
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8 Conclusions and Recommendations 
The analysis of the sewer system suggests that at present, Tellico Village’s sewer system is working 

properly, except for Tanasi Cove Neighborhood which is being addressed.   Further, it suggests that the 

Toqua, Kahite and Main Lift Stations may be overloaded in the future, if infiltration is not controlled.  

Also, if development exceeds 85% buildout, additional lift stations may become overloaded.  Specific 

recommendations for the sewer system include: 

• Monitor buildout annually to verify that 85% buildout for each lift station remains a reasonable 

goal. 

• Perform additional maintenance at Tanasi Cove Lift Station, including jet cleaning of the main to 

try and improve performance.  Begin to design upgrades if performance does not improve. 

• Continue to prioritize the inflow mitigation program and verify that it is working. 

• Begin design of upgrades to Toqua Lift Station.  Consider the effects of reducing pump size at 

Mialaquo Lift Station. 

• Monitor performance of Kahite Lift Station at least Biannually, to determine when upgrades 

need to be made. 

• As upgrades to Tanasi Cove and Toqua Lift Station are performed, determine the impact on peak 

flow into the Main Lift Station and whether there is sufficient storage capacity. 
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APPENDIX A 

 

TVPOA  

NEIGHBORHOOD DATA 



NEIGHBORHOOD 

EXISTING 
HOMES 
(APRIL 
2019) 

HOUSEHOLDS 
(ASSESSMENTS) 
BY MASTER 
PLAN 

% NOT 
DEVELOPED 

% 
DEVELOPED 

Max 
Homes left 
to build 

Predicted 
homes to be 
built Lift Station 

BOWMAN ESTATES 1 3 67% 33% 2 2 Tanasi Cove 

CHATUGA COVES 106 240 56% 44% 134 98 Toqua 

CHATUGA POINT   145 319 55% 45% 174 126 Toqua 

CHATUGA POINT 
COURTS 33 33 0% 100% 0 0 Toqua 

CHOTA COVE 9 10 10% 90% 1 0 Main 

CHOTA HILL 169 361 53% 47% 192 138 Main 

CHOTA HILLS 
COURTS 24 24 0% 100% 0 0 Main 

CHOTA LANDING 36 40 10% 90% 4 0 Sequoyah Rd 

CHOTA POINT 14 13 -8% 108% 0 0 Sequoyah Rd 

CHOTA SHORES   28 41 32% 68% 13 7 Main 

CHOTA SHORES 
COURTS 16 16 0% 100% 0 0 Main 

CHOTA VIEW 
COURTS 61 61 0% 100% 0 0 Main 

CHOTA WOODS 37 90 59% 41% 53 40 Main 

COYATEE COVES 217 275 21% 79% 58 17 
Coyatee (1/2), 
Tanasi Cove 

COYATEE ESTATES 4 6 33% 67% 2 1 
Coyatee, 
Tanasi Cove 

COYATEE HILLS 86 172 50% 50% 86 60 Tanasi Cove 

COYATEE POINT 26 32 19% 81% 6 1 Tanasi Cove 

COYATEE SHORES 71 85 16% 84% 14 1 Tanasi Cove 

MIALAQUO COVES 244 483 49% 51% 239 167 
Mialaquo, 
Toqua 

MIALAQUO POINT 120 399 70% 30% 279 219 
Mialaquo, 
Toqua 

MIALAQUO SHORES 2 10 80% 20% 8 7 Toqua 

SEQUOYAH POINT 
VILLAS 21 21 0% 100% 0 0 Sequoyah Rd 

TANASI COVE 
VILLAS 27 27 0% 100% 0 0 Sequoyah Rd 
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NEIGHBORHOOD 

EXISTING 
HOMES 
(APRIL 
2019) 

HOUSEHOLDS 
(ASSESSMENTS) 
BY MASTER 
PLAN 

% NOT 
DEVELOPED 

% 
DEVELOPED 

Max 
Homes left 
to build 

Predicted 
homes to be 
built Lift Station 

TANASI COVES 206 240 14% 86% 34 0 
Tanasi Cove 
(1/2) 

TANASI GREENS 210 241 13% 87% 31 0 
Tanasi Cove 
(1/2) 

TANASI HILLS 41 106 61% 39% 65 49 Main 

TANASI LAGOON 55 56 2% 98% 1 0 Tanasi Cove 

TANASI POINT 71 71 0% 100% 0 0 Tanasi Cove 

TANASI SHORES 247 336 26% 74% 89 39 Tanasi Shores 

THE SHORES 40 40 0% 100% 0 0 Tanasi Cove 

TOMMOTLEY 
COVES 127 146 13% 87% 19 0 Tanasi Cove 

TOMMOTLEY 
GREENS 39 44 11% 89% 5 0 Tanasi Cove 

TOMMOTLEY 
SHORES 100 116 14% 86% 16 0 Tanasi Cove 

TOQUA COVES 158 338 53% 47% 180 129 Toqua 

TOQUA GREENS6 276 325 15% 85% 49 0 Toqua 

TOQUA GREENS 
COURTS 15 15 0% 100% 0 0 Toqua 

TOQUA HILLS 203 294 31% 69% 91 47 Toqua (1/2) 

TOQUA POINT 201 230 13% 87% 29 0 Toqua   

TOQUA SHORES 428 521 18% 82% 93 15 Toqua (1/2) 

TVSL 
NEIGHBORHOOD 113 247 54% 46% 134 97 Toqua 

KAHITE 413 828 50% 50% 415 291 Kahite 

KAHITE GREENS 
PLACE 6 15 60% 40% 9 7 Kahite 

TOTAL 4446 6970   2525 1556  

 
6 The Greens at Toqua included in Toqua Greens 
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TVPOA  

NEIGHBORHOOD LIFT STATION DATA 
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Note:  The number of households serviced by the lift stations exceeds the total number of 

assessments because some of the sewage is pumped multiple times (for example, sewage from 

Mialaquo is pumped both by Mialaquo and Toqua lift stations.) 

 

 

 

Lift Station 
Existing 
Households 

Predicted 
Future  
Households 

Total 
Future  
Households 

Future Load 
% Increase 
Compared to 
April 2019 

Tanasi Cove 1045 82 1127 8% 

Toqua 1729 874 2602 51% 

Sequoyah 
Rd 98 0 98 0% 

Coyatee  113 9 122 8% 

Mialaquo 364 386 750 106% 

Tanasi 
Shores 247 39 286 16% 

Kahite 419 298 717 71% 

Main (direct 
to station) 909 264 1173 29% 
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