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Section 1.0 Executive Summary 

1.1 Proposed Project Description  

The proposed project is the construction of a new sanitary collection system, a wastewater 

treatment plant rehabilitation, and sewer access valve installed in the dam. The project is 

located in the Mountains Region of North Carolina, in the Town of Lake Lure in Rutherford 

County. Figures 1.1 and 1.2 show the location of the project. 

The Town of Lake Lure (Town) was incorporated in 1927 and today encompasses 13.8 

square miles. The lake for which the Town is named is just over 800 acres. The lake was 

created by a hydroelectric dam, completed in 1927 which began producing power the 

following year. The Town acquired the lake in 1965 and currently maintains the lake, 

hydroelectric dam, and typical municipal infrastructure. The Town has several private 

collections systems that discharge into the their sanitary sewer collection and conveyance 

system, or Subaqueous Sewer System (SASS), including the Rutherford County system 

that serves Chimney Rock Village, Rumbling Bald Resort, Blue Heron Point, and Firefly 

Cove. Along with the SASS, the Town owns and operates a 0.995 million gallons per day 

(MGD) Wastewater Treatment Plant (Plant) and a Triplex Pump Station (PS).  

The entire collection system collects wastewater from approximately 1,032 service 

connections that serve a population of approximately 1,150. In 2019, the SASS and 

Wastewater Treatment Plant conveyed and treated approximately 0.5355 MGD on a daily 

average basis.  

The Subaqueous Sewer System (SASS) was originally constructed simultaneously with 

the hydroelectric dam. It consisted of approximately fourteen (14) miles of cast iron gravity 

sewer. The sewer lines were installed on concrete collars and on wooden cribbing.  The 

cast iron pipe ranges in size from 8-inches to 20-inches. The flow enters the system 

through 65 manholes that are located along and/or within the lake perimeter. From these 

manholes, laterals run to the main line that was installed to the north of the pre-lake Broad 

River bed. The laterals range in diameter from 8-inches to 12-inches. The main interceptor 

sanitary sewer line consists of 10-inch diameter to 18-inch diameter cast iron pipe. The 

age of the components in the system range from 51 years old to 93 years old. The most 

recent upgrade to the SASS is the installation of a shut off valve behind the dam. This 

valve would shut off the pipe flow in the event of a catastrophic pipe failure in the lake. 
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The SASS is currently considered “noncompliant” by the NCDEQ, due to the excessive 

inflow and infiltration and the risk of catastrophic failure.  

The Plant was originally constructed as a 0.350 MGD activated sludge plant in 1969. Prior 

to this, the wastewater was discharged directly into the Broad River. In 1991, the Plant 

was renovated and converted into a physical-chemical process (P/C) and was permitted 

for an annual average daily flow rate of 0.995 MGD. The lake infiltration and inflow (I&I) 

and infiltration from the connecting land-based collection systems causes issues with the 

Plant meeting the NPDES permit limits. The plant is currently considered “noncompliant” 

by NCDEQ, with the most frequently cited NOV’s being in regards to total suspended 

solids, ammonia, and flow.   

The Pump Station (PS) was originally constructed within the dam during the 1969 

construction of the Plant, and served as its influent pumping station. In 2000, the PS was 

moved from within the dam to its current location. The PS has three pumps, however, due 

to the elevation of the Plant infrastructure, running all three pumps will cause an SSO at 

the Plant. Each pump is driven by a 15 horsepower motor and is rated at 459 GPM. The 

influent pump station has a capacity of 915 gallons per minute (gpm). 

There are three (3) types of infiltration and Inflow (I&I) that occurs within the project 

sewershed. The first type of I&I is through land based and connecting collection systems. 

The second type of I&I is high level lake infiltration. The third type of I&I is through low 

level infiltration, which enters the pipe through the deeper laterals and the main sanitary 

sewer interceptor. The combination of lake infiltration in conjunction with the I&I of the 

connecting land based systems leads to the overwhelming of the headworks pumping 

station at the Plant and SSOs.  

Due to the magnitude of the issues, the project must be phased. The phasing consists of 

short-term, mid-term, and long-term improvements to achieve the ultimate goal. The short-

term solution is the current SOC application. During the time period of the SOC, the Town 

is intending to execute mid-term and long-term improvements.  

To provide a construction area for the proposed improvements associated with Phase 1 

of the overall project, dewatering of the construction area and a penetration of the dam in 

the form of a sewer access valve will be installed at the base of the dam to allow the lake 
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to be lowered an additional 8-feet in addition to the current 12-feet that can be achieved 

through the tainter gates. 

Improvements to the Subaqueous Sewer System (SASS) included as part of Phase 1 

involves collecting all existing flows via a network of gravity-flowing sewers that parallel 

the lake shore line. These sewers include HDPE manholes and HDPE pipe, all designed 

for 100% long-term elimination of infiltration. The proposed project begins at the lake’s 

dam and runs along the north shoreline for approximately 8,500 linear feet and the south 

shoreline for approximately 7,000 linear feet. Service laterals will be installed from the 

main (via an HDPE fusion process to preclude infiltration) to every other adjacent property 

line, from which the parcels on either side will be served.  

Improvements to the Wastewater Treatment Plant (the Plant) included as part of the 

proposed project involves the correction of the fine screen installation, the installation of a 

grit removal system, and the replacement of the existing digester with a new one of the 

same size.  The capacity of the existing 0.995 MGD plant will not be increased and will 

remain a 0.995 MDG plant.  
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1.2 Reasons for the Proposed Project  

The Subaqueous Sewer System (SASS) was originally equipped with flushing valves that 

allow lake water into the system. The SASS was designed to have infiltration, however 

this infiltration is what causes the notice of violations (NOVs) and sanitary sewer overflows 

(SSOs) today. In 2009, a joint wrap project was undertaken which led to a noticeable 

reduction in the lake inflow. The joint wrap used has a service life of 15 years, and is 

approaching the end of its service life. From the available data, the lake inflow is beginning 

to increase as the pipe wrap and CI pipe age and degrade. The SASS also receives inflow 

and infiltration from outside users that maintain independent collection systems. This is 

particularly true of the county system serving Chimney Rock Village, which experiences 

high peaking factors of 9.11. The combination of lake infiltration in conjunction with the I&I 

of the connecting land based systems leads to the overwhelming of the headworks 

pumping station at the Plant and SSOs. Typical sewer systems can be cost-effectively 

rehabilitated to significantly reduce or eliminate inflow and infiltration. However, the 

inaccessibility of the SASS makes its replacement or rehabilitation infeasible or 

prohibitively expensive. In short, there is little the Town can do through typical operations 

and maintenance to reduce the flows that produce SSOs in the system and NOVs due to 

the dilution of the wastewater.   

Risk is generally defined as the combination of the probability of failure and the 

consequence of failure. As the probability of failure increases the remaining service life of 

an asset decreases. The consequence of failure relates to the impact a failure would have. 

For the Town, the severity of the financial, environmental, and social impact of a 

catastrophic failure cannot be overstated. The main problem with the Town of Lake Lure’s 

wastewater system is that the lake infiltration from the submerged sewer collection dilutes 

the wastewater and prevents NPDES compliance. The original design intent in the 1920s 

was to utilize lake water to flush the system and then discharge everything downstream 

without treatment. Today the standards for handling wastewater have changed 

significantly and 100% of that which is in the collection and conveyance system must be 

treated with no exception. 

1.3 Results of the Alternatives Analysis 

Five (5) alternatives for the Subaqueous Sewer System (SASS) replacement were 

considered and four (4) alternatives for the wastewater treatment plant alternative were 
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considered. Following the selection of the recommended alternative from each category 

were combined into one project, and then the first phase of the project was pulled out 

based on the immediate needs and available funding. The installation of a sewer access 

valve is proposed for and included with all alternatives except the No-Action Alternative. 

The Subaqueous Sewer System (SASS) Replacement Alternatives looked at and 

evaluated were: 

 No-Action 

 Backshore Gravity/Lift Station (Preferred) 

 Backshore Pump Stations 

 Backshore Low Pressure Sewer System 

 Land-based Low Pressure Sewer System 

The No-Action alternative is in infeasible due to the risk associated with the continued 

reliance on the SASS and the continued increase in SSOs that will result from the 

deterioration of the SASS and continued NOVs as a result of the lake infiltration. 

Ultimately, the SASS will fail with catastrophic environmental, social, and economic 

impacts. All of the backshore approaches utilize a sewer access valve that would be 

installed in the dam to increase the available construction area, dewater the construction 

area, and provide for a dam penetration of the proposed systems.  

The Backshore Gravity/Lift Station Alternative (Preferred) is the preferred alternative due 

to the lowest economic and environmental impact. This alternative replaces the SASS and 

has the least reliance on pump stations. It has the lowest capital and O&M cost and as a 

result the lowest total present worth. The operation of the alternative also has inherent 

SSO protection through the utilization of a gravity backup in the pump station, which not 

only protects the environment from SSOs, but also improves the O&M of the system.  

The Backshore Pump Station Alternative is rejected because of a slightly higher cost and 

environmental impact due to an increase in the number of pump stations and a greater 

O&M effort over the preferred alternative.  

The Backshore Low Pressure Sewer System Alternative is rejected despite having a 

similar capital cost because of the significantly higher O&M cost due to the enormous 

increase in pump stations. This reliance on pump stations adds significantly to its social 

and environmental impact.  
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The Land-based Low Pressure Sewer Alternative is rejected due the highest capital cost, 

O&M cost, and total present worth. This alternative also has the highest social and 

economic cost.  

The Wastewater Treatment Plant (Plant) Alternatives looked at and evaluated were: 

 No-Action 

 Sequencing Batch Reactor (SBR) 

 Moving Bed Biological Reactor (MBBR) 

 Integrated Fixed-film Activated Sludge (IFAS) (Preferred) 

The No-Action Alternative is infeasible do to the current treatment processes inability to 

meet the NPDES limits. The Plant will not be able to meet its NPDES limits until it is 

converted back to a biological process, and this will not be possible until the lake infiltration 

is removed through the replacement of the SASS. All of the Plant rehabilitation alternatives 

have similar results in terms of removal efficiencies, however there are differences in cost 

and O&M that are used to differentiate the alternatives and make a recommendation.  

The SBR Alternative is rejected due to the highest total present worth, the need to utilize 

a temporary treatment plant, and lower redundancy offered by the other alternatives.  

The MBBR Alternative is rejected despite having only a slightly higher total present worth. 

The MBBR offers the same redundancy and footprint as the selected alternatives, but the 

MBBR requires more difficult O&M related to the capture of the free floating media and 

maintenance of fixed diffusers.  

The IFAS Alternative (Preferred) is the preferred alternate due to the lowest total present 

worth, small foot print, redundancy, and modular submerged fixed film that ease the O&M 

of the media and diffusers. 

1.3.1 Results of the Alternatives Analysis for Phase 1 

The results of the alternatives analysis is to combine the Gravity/Lift Station Alternative 

(Preferred) with the IFAS Alternative (Preferred) as a solution for the SASS Replacement 

and Plant Rehabilitation. Due to size, scope, and cost the combined alternatives, this 

project will be phased based on the immediate needs and $12.5M in available funding. 

The Phase 1 project would include the sewer access valve, partial replacement of the 
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SASS, manhole rehabilitation, correcting of the fine screen, a grit removal system, and 

digester. 

1.3.2 Future Project Phases 

As mentioned in Sections 1.1 and 1.3.1, due to the magnitude of the issues with the 

existing wastewater collection system, the project must be phased. The phasing consists 

of short-term, mid-term, and long-term improvements to achieve the ultimate goal. It is 

proposed the overall project be completed in six (6) phases. Phase 1 involves construction 

of some of the gravity lift sewer system, manhole rehabilitation, and work to rehabilitated 

portions of the Plant and is anticipated to be completed by April 2024. Phases 2 through 

5 involve the construction of the rest of the gravity lift sewer system. Each phase is 

anticipated to take 2 years to complete with Phase 5 ending by April 2032. With the 

completion of Phase 5 in 2032, all of the existing SASS will have been replaced. Phase 6 

involves the complete IFAS conversion of the Plant and is anticipated to be completed in 

April 2034. 

This Engineering Report/Environmental Information Document (ER/EID) describes the 

proposed construction associated with Phase 1 only. If sources used to fund Phases 2 

through 6 require an ER/EID, one will be written for each future phase. All future phases 

will require additional environmental review prior to construction regardless of the funding 

source requirements. 

1.4 Summary of the Environmental Impacts and Mitigative Measures 

Secondary and cumulative impacts of the project will be positive. The Backshore 

Gravity/Lift Station Alternative would be constructed within the confines of the lake by 

lowering the water level using the existing tainter gates and the sewer access valve. As 

such, land disturbance outside of the lake would be minimal. Long-term, this alternative is 

judged to have the greatest potential for reducing environmental risks associated with 

sewering the properties adjacent to the lakeshore. This alternative serves these properties 

by gravity, eliminating the risks of failure of the hundreds of pump stations that would 

otherwise be required downslope of each home towards the lakeshore and eliminates the 

existing aged subaqueous manholes and sewers that currently carry significant failure risk. 

The Backshore Gravity/Lift Stations Alternative has the further benefit of conveying those 

sewage flows largely by means of gravity, and minimizing the number of potential failure 
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points. Even a pump failure would not result in an overflow, as the gravity-carrying capacity 

of the daisy-chained system would allow bypass of any particular pump station (only the 

simultaneous failure of two consecutive pump stations would be expected to potentially 

result in an overflow). 

In order to construct this alternatives, the lake will have to be lowered to enable 

construction ‘in the dry’. This lowering has occurred in recent years to -12 feet, but not to 

the extent that is planned (-20 feet) for the sewer installation. However, this additional 

lowering is not anticipated to have any greater environmental effect than the previous lake 

level reductions. The lake currently is lowered at 1-foot per day, the lake would be lowered 

at the same rate prior to the beginning of construction and a held at that level during 

construction. By maintaining the same rate of flow, the environmental impact of the 

additional 8-feet would be the same as the preceding 12-feet. Once construction is 

complete, the water level will be returned to pre-construction levels and areas that were 

disturbed during construction will be underwater. 

A small amount of construction will occur outside of the backshore area of Lake Lure to 

provide lateral connection stub-outs to the new sanitary sewer without having to do the 

future connection work within the lake. It is the construction of lateral sub-outs that may 

have a minor direct impacts to the environment with the lateral stub-outs impacting an 

area of approximately 5’ x 5’ each. 

The installation of the Sewer Access Valve (SAV) will occur entirely within the footprint of 

the existing dam, and as such would have limited disturbed area. The environmental 

impact due to construction would be typical of facility based construction projects with 

those being the staging areas for delivery and equipment laydown. These impacts will be 

mitigated by applicable erosion control measures related to preventing sediment and 

debris from flowing out of the construction area. The location of this construction will not 

directly impact the environment. 

The work to be completed at the Wastewater Treatment Plant (Plant) will be done within 

the existing Plant footprint. The environmental impact of the Integrated Fixed-Film 

Activated Sludge Alternative, would be limited to the existing wastewater plant site and 

the adjacent access road. The impacts would primarily be the risk from runoff during rain 

events that is typical with structure demolition and construction. 



11 

FEMA floodplains and floodways will not be impacted by construction of this project. 

Topographic, Soil, Prime and Unique Farmland, and Forest Resources impacts will occur 

during construction, but will be localized within small easements for lateral stub-outs and 

limited to construction only. The finished sewer line will be buried below tilth depth. Pre-

construction contours will be restored. Disturbed areas will be promptly reseeded and 

vegetatively stabilized, if location allow. No burning of removed forest resources will occur. 

Erosion and sedimentation controls will be installed prior to the beginning of construction 

and include sediment fencing.  

The construction will occur along the backshore area of Lake Lure, there will be no 

disturbance of wetlands and no crossings of creeks/stream/rivers. There will be two (2) 

crossings of Lake Lure by the horizontal directional drill (HDD) method which will not 

impact the lake. The work at the Plant will not disturb any wetlands or creeks/stream/rivers 

Water quality impacts will be minimal. Contractors will be instructed to perform all vehicle 

maintenance activities away from surface waters. 

Temporary disturbance to aquatic habitats could affect the behavior of or directly harm 

some aquatic species with less mobility. The re-establishment of natural stream bed 

elevations would allow recovery of habitat and species in the streams. 

The movement of construction equipment could involve clearing of vegetation, which could 

temporarily disturb wildlife behavior. These disturbed access areas would likely be narrow 

enough not to present a break in habitat and therefore is not expected to change wildlife 

movement.  

No wild and scenic rivers, coastal resources, or public lands and scenic and recreational 

areas are located along the project alignment. 

There are 13 state natural areas located within a 5 mile radius of the project area, however, 

construction of the proposed project will not disturb any of the areas. 

There is one (1) area of archaeological or historical value within a 5 mile radius of the 

project area. However, this location of record is far enough away from where construction 

will take place and so will not be impacted by construction. 
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Air and noise nuisance impacts may occur, but will be localized and limited to the duration 

and timing of project construction. All construction activities will occur during daylight 

hours, and prompt reseeding of disturbed areas will minimize windblown dust concerns. 

There will be no operational impacts associated with the use of the Subaqueous Sewer 

System (SASS). There will be minimal operational impacts associated with the use of the 

Sewer Access Valve (SAV). While the SAV will allow for the lowering of the lake level 

more than is currently available, this additional lowering is not anticipated to have any 

greater environmental effect than the previous lake level reductions. The lake currently is 

lowered at 1-foot per day, per the requirement found in the Town of Lake Lure’s NPDES 

Permit, the lake would be lowered at the same rate prior to the beginning of construction 

and a held at that level during construction. By maintaining the same rate of flow, the 

environmental impact of the additional 8-feet would be the same as the preceding 12-feet. 

The SAV will also allow for the controlled rise of the lake level. The flow rate used to raise 

the lake level will not change following the installation of the SAV. Once again, this flow 

rate is dictated by the Town of Lake Lure’s NPDES permit.  

Secondary or cumulative impacts as a result of this project could involve new development 

that may arise within the Service Area. However, any new development that may occur is 

limited not only by the topography of the area surrounding the lake but also by the vacant 

land available for development. The vacant lands currently available for development are 

not large enough for a large development or industrial user. The capacity of the new SASS 

will not be increased as a result of this project. The service intent of the proposed project 

it to provide sewer service to the very same lots that were initially intended to be served 

by the SASS when it was designed in 1927. While the initial SASS was designed to 

accommodate every lot adjacent to and within close proximity around the lake, only 65 

manholes were installed for connection points, making it difficult for all (existing and new 

development) to connect to the SASS without going across other’s property. This resulted 

in many property owners choosing to install septic tanks instead of connecting to the 

SASS.  

Positive secondary and cumulative impacts that will result from this project include 

decreased likelihood of pipe breakage, sanitary sewer overflows, reduced inflow and 

infiltration, and the reduction of septic tanks and septic drainage fields that drain into the 

lake. 
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1.5 Project Funding and User Fee Increases 

The estimated total cost for the combined alternatives project is $62,480,757. This project 

received a loan from the Clean Water State Revolving Fund (CWSRF) in the amount of 

$12,500,000, and the Phase 1 portion of the project is sized based on the immediate 

needs and this amount. The amount of funding received is adequate to cover the cost of 

all construction including any contingency and engineering costs of Phase 1. The Town of 

Lake Lure will provide funds to cover the cost of the $250,000 closing fee. 

The financial plan to fund Phase 1 involves an increase of rates by 30%. This increase 

has already been implemented in fiscal year 2020 in order to cover the initial State 

Revolving Fund (SRF) loan of $12.5M. This sewer increase has been presented to the 

Town of Lake Lure (Town) residents via a community forum that is available for public 

review in the Town’s website. Currently, the sewer bill for residential users only is $69.50. 

This equates to a %MHI of 1.32%. The current combined residential water and sewer bill 

is $120.45. This equates to a %MHI of 2.29%. As the Town’s %MHI is less than 4.00%, 

even with the increase of 30% to the sewer rates, there is currently no financial hardship 

on users. 

To cover the cost of the loan payment, considering only revenue generated by residential 

customers, the new residential sewer bill at the current interest rate following the 

completion of the proposed project would have to be increased to $123.50. This equates 

to a %MHI of 2.35%. With the additional cost, the Town of Lake Lure’s %MHI is slightly 

greater than 2.0% for the single bill. The new combined residential water and sewer bill at 

the current interest rate following the completion of the proposed project would have to be 

increased to $174.45. This equates to a %MHI of 3.32%. Even with the additional cost, 

the Town of Lake Lure’s %MHI is still less than 4.0% for the combined bill. With the %MHIs 

below the value threshold set to signify a financial hardship to users who receive a 

combined bill, the cost of the project would not add any financial hardship to users in order 

to cover the cost of the loan payment. 

1.6 Future Project Phase Financing 

As mentioned in Sections 1.1 and 1.3.2 above, due to the magnitude of the issues with 

the existing wastewater collection system, the project must be phased. The phasing 

consists of short-term, mid-term, and long-term improvements to achieve the ultimate 
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goal. Section 1.3.2 provides an estimated timeframe to complete those phases, however, 

an additional component to completing the future phases is the financing of those phases. 

The financial plan to fund Phase 1 and all future phases proposes three (3) significant 

increases in sewer rates along with the application of an annual inflation estimate of 3.5% 

to meet the anticipated debt service requirements within the ten-year horizon. The first 

significant increase of 30% has already been implemented in fiscal year 2020 and will 

cover the initial State Revolving Fund (SRF) loan of $12.5M. This first sewer increase has 

been presented to the Town of Lake Lure (Town) residents via a community forum that is 

available for public review in the Town’s website. The current Town budget is structured 

to immediately assume the expected debt service of Phase 1 design and construction. 

The first SRF loan will source revenue for infrastructure that directly services existing 

sewer customers. After completion of each phase of construction, there is an opportunity 

to leverage sewer capacity to assume new customers that will provide additional cash 

reserves through sewer development fees and increased cash flow through expanded 

sewer user or availability fees. The Town intends to mandate the connection of all 

residential and commercial sewer effluent to the new system when available. This 

mandate generally extends to all existing and potential customers that have lakefront 

access and sewer service available.  

To fund future phases, it is anticipated to raise the sewer rates in two (2) steps by 20% 

each time. While current sewer rates for the Town are among the top rates for North 

Carolina municipalities, subsequent significant increases are feasible, but will cause rates 

to significantly exceed the sewer rate norms of the State. The Town has therefore provided 

a framework of other options to fund subsequent design and construction phases to 

mitigate the sole dependence on the sewer and water fund. 

The Town of Lake Lure (Town), is also looking to impose sewer development fees to new 

customers and would set rates consistent with the size of living space for the new 

customer. In addition, once a phase becomes operational and a service lateral becomes 

available to non-existing customers, an Availability Fee would be charged as an incentive 

to configure septic or other systems into the new sewer. It is estimated that the number of 

potential new customers will expand the customer base from septic users in each phase. 

Sewer Development Fees and Availability Fees would provide a significant and immediate 
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source of new revenues to form a capital reserve and increase cash flow to source follow-

on phases of design and construction.  

The Town of Lake Lure will also pursue additional sources of revenue from grants (as they 

become available) and the Town’s general fund, sourced from ad-valorem taxes. In 

general, the Town recognizes that sewer infrastructure should be sourced from sewer user 

fees, but the Town is seeking the authority through Special State legislation to apply ad-

valorem revenues to this project. This will link property taxes at large to a portion of the 

revenue sourcing for the sewer infrastructure and will allow the Town to leverage all 

property owners, rather than limiting the sourcing only to current users, to fund subsequent 

phases.  

The combined effect of new sewer development revenue, imposition of availability fees, 

application of general fund dollars, payoff of previous debt service, and increased 

operational efficiencies as the new system becomes operational over the next ten years 

will mitigate the need to raise sewer rates to unprecedented levels. 
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Section 2.0 Current Situation 

2.1 Collection System Rehabilitation 

The proposed rehabilitation project is located in the Mountains Region of North Carolina, 

in the Town of Lake Lure, in Rutherford County. 

2.1.1 Collection System Condition 

In order to assess the future needs for the Town of Lake Lure’s Collection System, it is 

necessary to evaluate the current condition of the existing wastewater infrastructure and 

treatment and the area it serves. 

2.1.1.1 Overview of the System 

The Town of Lake Lure (Town) was incorporated in 1927 and today encompasses 13.8 

square miles. The lake for which the Town is named is just over 800 acres. The lake has 

approximately 27 miles of shoreline at full pond and is 105 feet deep at its deepest point. 

The water elevation at full pond is 990.50 above MSL and is capable of being lowered 

approximately 12 feet to 978.50 above MSL, which is the current, lowest water elevation 

possible. The lake was created by a hydroelectric dam, completed in 1927 which began 

producing power the following year. The Town acquired the lake in 1965 and currently 

maintains the lake, hydroelectric dam, and typical municipal infrastructure. According to 

the US Census Bureau, the current population of the Town is 1,151 year round and up to 

10,000 seasonally. The Town has several private collections systems that discharge into 

the SASS, including Rutherford County system serving Chimney Rock Village, Rumbling 

Bald Resort, Blue Heron Point, and Firefly Cove. The Town owns and operates a 0.995 

million gallons per day (MGD) Wastewater Treatment Plant (Plant), Triplex Pump Station 

(PS), and a sanitary collection and conveyance system, a subaqueous sanitary sewer 

(SASS).  

The Plant was originally constructed as a 0.350 MGD activated sludge plant in 1969. Prior 

to this, the wastewater was discharged directly into the Broad River. In 1991, the Plant 

was renovated and converted into a physical-chemical process (P/C) and was permitted 

for an annual average daily flow rate of 0.995 MGD. The Plant continues to struggle to 

meet the NPDES permit limits during the winter and routinely fails to meet them in the 

summer months. The main cause of the issues with the Plant are the lake infiltration and 
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inflow (I&I) and infiltration from the connecting land-based collection systems. These flows 

are such that the wastewater is diluted to the extent that use of the activated sludge 

process is not possible, and this was the driving force in converting to a physical-chemical 

plant. Unfortunately, the current treatment process is ineffective in meeting some of the 

parameters of the plant’s NPDES permit. The Plant has a legacy of frequent NPDES 

violations that is expected to continue unless changes are made to the Plant or collection 

system, or both. The current P/C process was not designed to remove ammonia, as such 

the Plant will continue violate the NPDES ammonia limits. The plant is currently 

considered “noncompliant” by NCDEQ, with the most frequently cited NOV’s being in 

regards to total suspended solids, ammonia, and flow. The current sludge handling 

process is the hiring of septic haulers to remove sludge from the digesters and haul to a 

disposal site. The sludge is removed as needed at the determination of the ORC.   

The Pump Station (PS) was originally constructed within the dam during the 1969 

construction of the Plant, and served as its influent pumping station. In 2000, the PS was 

moved to its current location. The PS has three pumps, which indicates that the flow is 

designed to be handled by up to two of the pumps, with a third on standby. However, due 

to the elevation of the Plant infrastructure, running all three pumps will cause an SSO at 

the Plant. Each pump is driven by a 15 horsepower motor and is rated at 459 GPM. The 

Town desires that if possible, the gravity sewer could be modified to allow for gravity flow 

to the existing Plant. This would reduce operations and maintenance cost and eliminate 

the need for capital reinvestment in the PS in the future.   

The subaqueous sewer system (SASS) was originally constructed simultaneously with 

the hydroelectric dam. It consisted of approximately fourteen (14) miles of cast iron gravity 

sewer. The sewer lines were installed on concrete collars and on wooden cribbing.  The 

cast iron pipe ranges in size from 8-inches to 20-inches. The flow enters the system 

through 65 manholes that are located along and/or within the lake perimeter. From these 

manholes, laterals run to the main line that was installed to the north of the pre-lake Broad 

River bed. The laterals range in diameter from 8-inches to 12-inches. The main interceptor 

sanitary sewer line consists of 10-inch diameter to 18-inch diameter cast iron pipe. The 

locations of the manholes have been GPS verified, but the locations of the laterals and 

main line have been approximated. Much of the line is no longer visible due to silt and 

sediment, so its exact location is unknown. In 2009, a joint wrap project was undertaken 

which led to a noticeable reduction in the lake inflow. The joint wrap used has a service 
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life of 15 years, and is approaching the end of its service life. From observations of the 

Town staff, the lake inflow is beginning to increase as the pipe wrap and cast iron pipe 

age and degrade. The most recent upgrade to the SASS is the installation of a shut off 

valve behind the dam. This valve would shut off the pipe flow in the event of a catastrophic 

pipe failure in the lake. The SASS is currently considered “noncompliant” by the NCDEQ, 

due to the excessive inflow and infiltration and the risk of catastrophic failure.  

There are three (3) types of infiltration and Inflow (I&I) that occurs within the project 

sewershed. The first type of I&I is through land based and connecting collection systems. 

The SASS receives flow from outside users that maintain independent collection systems. 

Two (2) of these systems are Rumbling Bald Resort and Chimney Rock Village. Both of 

these systems contribute 69,934 gallons per day (GPD) and 31,885 GPD respectively. 

The system supplying Chimney Rock Village experiences high peaking factors due to I&I 

of 7.48. The peaking factors from Rumbling Bald are still being determined. The second 

type of I&I is high level lake infiltration. This is lake water that enters the system above 

the 978.00 MSL through manholes and private laterals. This flow has been shown to be 

approximately 0.235 MGD. The third type of I&I is through low level infiltration, which 

enters the pipe through the deeper laterals and the main sanitary sewer interceptor. This 

flow was measured during a late night period when the lake was lowered and found to be 

approximately 0.20 MGD. In total, the sanitary sewer collection system has around 0.40 

MGD of lake infiltration 24 hours a day, 7 days a week, which does not include additional 

I&I during rain events. The combination of lake infiltration in conjunction with the I&I of the 

connecting land based systems leads to the overwhelming of the headworks pumping 

station at the Plant and SSOs.  

Due to location and inaccessibility of the SASS, rehabilitation, pipe condition 

assessments, and repairs are very limited. In short, there is little the Town can do through 

typical operations and maintenance to reduce the flows that produce SSOs in the system. 

The Town has commissioned numerous reports and studies over the recent years. There 

have been recommendations for the replacement of the SASS with a land-based low 

pressure sewer system and the replacement of the Plant with a pump station or other 

biological processes. The Town has concerns over the cost and constructability of the 

land-based low pressure sewer system and desires for the investigation and consideration 

of other alternatives for the repair, rehabilitation, or replacement of the SASS. The 
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previous recommendation for replacing the Plant with a pump station and transferring 

flows to another locality did not address the SASS noncompliance, but rather only the 

most obvious symptom, ignoring the underlying cause. While this may be a viable option 

at some point, until the root cause is corrected any receiving locality will face similar 

difficulties as the Town has in attempting to treat such diluted flows, and the costs of doing 

so will be borne (whether directly or via increased transfer fees) by the Town. Furthermore, 

the Town cannot ignore the risks of catastrophic pipe failure under the lake, for which the 

Town would be fully liable.   

The discharge points of the existing low pressure sanitary sewer collection systems of 

Sunset Cove and Fisher Court, currently connected to the existing SASS, will be 

incorporated into the proposed gravity/lift station system (GLS). Also, users within Sunset 

Cove and Fisher Court that are directly adjacent to the proposed GLS will have a lateral 

installed by which they may directly connect to the GLS. It is possible that the HOAs of 

Sunset Cove and Fisher Court may consider disbanding their existing low pressure 

sanitary sewer collection systems once the proposed GLS is installed. 

The Town of Lake Lure has been in discussions with the North Carolina School of 

Government, Environmental Finance Center (EFC), for recommendations on short and 

long term connection policies.  Based on EFC’s guidance and internal discussions, the 

TOLL will implement availability charges and development charges as the new sewer 

service becomes available to users, which are not currently connected. Those users will 

be given a timeline for mandatory connection following the completion of each phase.  

Figure 2.1 is a vicinity map showing the Lake Lure Sewershed and the locations of all 

pump stations within the sewershed area. Figure 2.2 is a project location map showing the 

collection system lines including diameters and flow directions within the Lake Lure 

Sewershed.  

The entire collection system collects wastewater from approximately 1,032 service 

connections that serve a population of approximately 1,150. In 2019, the SASS and 

Wastewater Treatment Plant conveyed and treated approximately 0.5355 MGD on a daily 

average basis. Within the Lake Lure Sewershed, the current collection system includes 

approximately 6.6 miles of 10-inch to 18-inch diameter sanitary gravity sewer interceptors, 

200 feet of 12-inch diameter sanitary sewer force mains, approximately 7.2 miles of 4-inch 
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to 10-inch diameter sanitary sewer laterals, and 1 sewage lift station. The influent pump 

station has a capacity of 915 gallons per minute (gpm).  

The gravity sewer pipes and force mains within the Lake Lure Sewershed are made of 

cast iron pipe. The age of the components in the system range from 51 years old to 93 

years old. Table 2.1 lists the various types, diameters, and quantities of pipe and sewage 

lift station capacity in the Lake Lure Sewershed.  
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Table 2.1.  System Overview 

Subaqueous Sanitary Sewer Replacement 

Town of Lake Lure 

Appendix reference for figures: N/A 

Appendix reference for supporting information: Appendix B 

Pump Stations 

Pump Station 
Name 

Firm Pumping 
Capacity 

(gpm) 

Force Main 
Length 

(l.f.) 

Force Main 
Diameter(s) 

(inches) 

Force Main 
Material 

(if known) 

Force 
Main Age 
(if known) 

Influent Pump 
Station 

915 200 12 Cast Iron 51 

Gravity Sewers – Interceptor 

Length 
(l.f.) 

Diameter 
(inches) 

Material 
(if known) 

Age 
(if known) 

7,019 10 Cast Iron 93 

17,074 12 Cast Iron 93 

3,582 16 Cast Iron 93 

1,566 18 Cast Iron 51 

5,472 18 Cast Iron 93 

Gravity Sewers – Laterals 

Length 
(l.f.) 

Diameter 
(inches) 

Material 
(if known) 

Age 
(if known) 

895 4 Cast Iron 93 

30,349 8 Cast Iron 93 

7,008 10 Cast Iron 93 

2.1.2 Sewered vs. Unsewered Lots 

There are currently 926 residential connections and 106 commercial connections for a 

total of 1,032 connections. It is assumed that all existing structures that are not on the 

SASS are on septic tanks. There are 230 residences with septic tanks that are Lake Front 

and an additional 215 residences with septic tanks that are off the lake but within the sewer 

shed. This amounts to a total potential users of 1,477. Figures 2.3 and 2.3A are maps of 

the sewered versus unsewered lots in the sewer shed. 
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2.1.3 History of Overflows 

One of the primary purposes of a wastewater system is to contain and convey wastewater 

to the treatment facility without spilling the wastewater into the environment. When the 

wastewater is not contained and/or conveyed in the system, a Sanitary Sewer Overflow 

(SSO) results. A SSO can have a significant negative impact on the public health and 

natural environment of a community. These overflows can be caused by many factors 

such as excessive inflow and infiltration, grease buildup, and root intrusion but are typically 

a result of blockages in sewer mains caused by the collapse of the pipe and/or an 

accumulation of debris in the system.  

Table 2.2 lists the overflows that occurred in the Lake Lure Sewershed. Appendix C 

provides SSO documentation for the years 2014 through 2019, if any occurred. Figure 2.4 

shows the locations of SSOs listed in the table. During these years, within the Lake Lure 

Sewershed, a total of 4 SSO occurred. The spills reached surface waters. The spill volume 

ranged from 250 gallons to 119,000 gallons. The SSOs that occurred in the Lake Lure 

Sewershed occurred due to varying reasons. Currently, the Lake Lure wastewater 

collection system is negotiating a Special Order by Consent (SOC). 

Table 2.2.  SSO Description and Special Orders 

Subaqueous Sanitary Sewer Replacement 

Town of Lake Lure 

Figure number for SSO map: 2.4 

Appendix Number for SSO Reports and Special Orders: Appendix C 

Date Location 

Brief 
Description of 

Cause 

Estimated 
Amount Spilled 

(gal) Map Key 

06/08/19 Influent PS 
Equipment 

Failure 
119,000 1 

09/12/19 Manhole 34.1 Debris in Line 250 2 

05/19/20 Influent PS I&I 765 1 

02/06/20 Influent PS I&I 11,760 1 

Does the Applicant have a SOC, pending SOC, Administrative Order or other special 
order? 

 Yes, SOC is in place.        Yes, SOC is pending.       No 
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2.1.4 Collection System Issues 

Table 2.3.  Collection System Issue Description  

Subaqueous Sanitary Sewer Replacement 

Town of Lake Lure 

Supporting Information Appendix Reference: Appendix B 

Cast iron sanitary sewer lines were installed on concrete collars and wooden cribbing. 
Many of the sanitary sewer lines are no longer visible due to silt and sediment, so their 
exact locations are unknown. Over time the cast iron pipe and wooden cribbing have 
deteriorated. 

Due to the deterioration of the cast iron pipe, infiltration and inflow (I&I) has steadily 
increased over the years. In 2009, a joint wrap project was undertaken which led to a 
noticeable reduction in the lake I&I. However, the joint wrap used has a service life of 
15 years and so is approaching the end of its service life. From observations of the 
Town staff, the lake I&I is beginning to increase as the pipe wrap and cast iron pipe 
continues to age and degrade. 

The SASS is currently considered “noncompliant” by the NCDEQ, due to the excessive 
I&I and the risk of catastrophic failure as the cast iron pipe continues to deteriorate. 

The combination of lake I&I, in conjunction with the I&I of the connecting land based 
systems, leads to the overwhelming of the headworks pumping station at the Plant and 
results in SSOs. 

The Plant continues to struggle to meet the NPDES permit limits during the winter and 
routinely fails to meet them in the summer months. As mentioned above, the main cause 
of the issues with the Plant are the lake I&I and I&I from the connecting land-based 
collection systems. These flows are such that the wastewater is diluted to the extent 
that use of the activated sludge process is not possible, and this was the driving force 
in converting to a physical-chemical plant. Unfortunately, the current treatment process 
is ineffective in meeting some of the parameters of the plant’s NPDES permit. The Plant 
has a legacy of frequent NPDES violations that is expected to continue unless changes 
are made to the Plant or collection system, or both. The current P/C process was not 
designed to remove ammonia, as such the Plant will continue violate the NPDES 
ammonia limits. The plant is currently considered “noncompliant” by NCDEQ, with the 
most frequently cited NOV’s being in regards to total suspended solids, ammonia, and 
flow.   

The pump station has three (3) pumps, with the intention of the flow to be handled by 
two (2) pumps with the third pump on standby. However, due to the elevation of the 
Plant infrastructure, running all three pumps can cause an SSO at the Plant. 

2.1.5 Rehabilitation/Replacement Prioritization 

Project involving collection system rehabilitation and replacement fall into one of three 

categories. The first category is a collection system where a full Sewer System Evaluation 

Survey (SSES) has already been completed for some, if not all, of the collection system. 

The second category is a collection system where a partial SSES has been completed. 
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The third category is a collection system where no work toward prioritizing rehabilitation 

or replacement of the collection system has been completed. In the case of the proposed 

project, a partial SSES has been completed.   

2.1.5.1 Portions of Sanitary Sewer Evaluation Study Completed 

Table 2.4.1.  Summary of Work Accomplished to Prioritize Collection System 
Components for Rehabilitation/Replacement 

Subaqueous Sanitary Sewer Replacement 

Town of Lake Lure 

Additional Information Appendix Reference: N/A 

The SSES has been completed directly for approximately 14% of the SASS and 
indirectly for the complete system. In 2007 a project to CCTV and physically inspect the 
manholes was completed. Due to the inaccessibility of the submerged pipe, only 14% 
of the lines were able to be CCTV. In all the cases, the camera could not proceed 
forward due to obstructions, bends, boxes, or reached its operational length. The CCTV 
indicated heavy deterioration of the SASS. The WWTP experiences high level of iron 
concentration. To verify the source of the iron, samples were taken from the lake and 
entering the SASS and compared with those taken within the existing SASS. The 
concentration of iron existing within the SASS was 77 times higher than that entering 
the SASS, which indicates the corrosion and deterioration of the system. Due to the 
inaccessibility of the SASS, it is not desirable to rehabilitate the collection system. The 
SASS will be abandoned and an independent system installed to replace it. 

 

Table 2.4.2.  Priority Evaluation Results for Sewers Needing 
Rehabilitation/Replacement 

Subaqueous Sanitary Sewer Replacement 

Town of Lake Lure 

Gravity Sewer Location I.D. Priority Score Cost 
Part of Proposed 

Project? 

Main Line and Laterals 1 $53,645,285   Yes   No 

Manholes 1 $506,000   Yes   No 

Total Cost of Collection System Needing 
Rehabilitation/Replacement: 

$54,151,285 
 

Total Cost of Collection System To Be 
Replaced/Rehabilitated as Part of Project: 

$12,500,000 
 

2.1.6 Current Population 

In order to ensure that the proposed infrastructure improvements will meet the future 

needs of the community, it is important to obtain an accurate estimate of the population 

and demographics that are and will be served by the infrastructure. This information is 

then used to estimate future populations, which is then used to estimate future wastewater 
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flows. These estimated future flows are used to size infrastructure to meet current and 

future service needs. There are two methods generally used for estimating the current 

population for a sewer service area.  

The first method determines the number of dwelling units in a defined area and a known 

population to estimate the average number of persons per dwelling unit. The number of 

people per dwelling unit is multiplied by the number of dwellings in the area being studied 

in order to determine the population. This method is generally used for smaller areas such 

as new housing developments.  

The second method of estimating population is generally used for larger areas served by 

large interceptor sewers. This method utilizes information from the 2010 U.S. Census as 

a basis for the current population. The population and size of the LGU, population density 

per square mile in the LGU, size of the WWTP service area, and the size of the project 

sewershed service area within the WWTP service area is used to determine the current 

population within the project sewershed.  

While this project does involve the construction of sanitary sewer lines to intercept and 

collect all flows from the service area that encompasses the Lake Lure Sewershed, it is 

difficult to determine the population in the sewershed as population distribution of the 

Town of Lake Lure is more dense around the lake, and therefore the sewershed, and more 

scattered farther away from the lake one moves. The persons per square mile data 

available from the U.S. Census is not an accurate representation of density around the 

lake and so within the sewershed. Due to these limitations, the first method for estimating 

the current population for a sewer service area is utilized. 

A summary of this data is presented in Table 2.5. The number of 3 bedroom dwelling units 

within the sewershed area is provided. These dwelling units are located within the Lake 

Lure Sewershed Area and include the areas of the Town of Lake Lure, Rumbling Bald 

Resort, and Chimney Rock. Additional information relating to overall population can be 

found in Appendix D and Appendix I. Appendix I includes a portion of the 2010 U.S. 

Census listing population information for the Town of Lake Lure and Chimney Rock. 

Rumbling Bald Flow data can be found in Appendix D and includes a calculation of 

population based on flow data.  
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Estimating the seasonal population of Lake Lure is difficult as some of those who visit 

Lake Lure, visit for only the day, with no overnight stay, and impact the collected sewer 

flow very little, if at all. It is estimated the seasonal population of Lake Lure, that includes 

year-round residents of Lake Lure, is approximately 10,000, as found on the Town of Lake 

Lure website. The current population found in Table 2.5 does not include the seasonal 

population. 

 

2.1.7 Current Wastewater Flows 

There are three general methods used to estimate current wastewater flows. The first 

method involves using flow meter data to determine flow from the sewershed. This method 

is typically used in areas where metering data is available. If flow meters are not in place 

to monitor flow, the second method used to determine flow from the sewershed is based 

upon pump drawdown test and run times. If pump drawdown test and run times are not 

readily available, the third method used to determine flow from the sewershed is based 

upon the North Carolina 2T Standards, 15A NCAC 02T .0114. 

In the case of the Lake Lure Sewershed, there is metering data available as metering of 

wastewater occurs at the wastewater plant. Flow information for the year 2019, provided 

by the Town, is included in Appendix D. It should be noted that a majority of the flow the 

  Rutherford

Appendix I

Bedrooms/Dwelling Unita Dwelling Units Bedrooms

2 0

3 926 2,778

4 0

5 0

Total Dwelling Units: 926 2,778

Total Current Population from ACS: 2,315

Persons per Dwelling Unit: 2.50

Dwelling Units in Service Area: 926

Current Population in Sewershed 

Service Area:
2,315

Total Bedrooms/Dwelling Unit: 3.00
aZero- or one-bedroom dwellings should be included within the 2 bedroom category.

Table 2.5.  Current Population Analysis Method 1 - Limited Service Area

Subaqueous Sewer System Replacement

Town of Lake Lure

Appendix Reference for U.S. Census Information:  

U.S. Census Place or County:  
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Plant receives comes from lake infiltration through the existing subaqueous sanitary 

system (SASS). The metering data from the Plant shows the Plant received and treated 

0.5355 MGD of wastewater in 2019. However, it is estimated that a majority of the 

wastewater received by the Plant is from lake infiltration. In an effort to obtain a more 

accurate account of the current flow in the SASS, excluding the lake infiltration, current 

wastewater flows will be determined using the current population of the service area and 

applying wastewater flows of 70 gal/day-capita to that population. Table 2.5 shows the 

current population within the sewershed as 2,315. Applying wastewater flows of 70 

gal/day-capita to that population, current wastewater flow in the sewershed equals 

162,050 gpd. The current flow analysis using this flow and the North Carolina 2T 

Standards is shown in Table 2.6 below. 

Table 2.6  Current Flow Analysis 

Subaqueous Sewer System Replacement 

Town of Lake Lure 

Current and Obligated Wastewater Treatment Plant Flow 

Average Daily Flow for Most Recent Year (gpd): 162,050 

Estimated Obligated Average Daily Flow (gpd): 0 

  

Current Collection System Flow 

Current Flow Determination Methodology: North Carolina 2T Standards 

Current Flow Appendix Reference: Appendix D 

  

North Carolina 2T Standards 

Is flow data available: No 

  

If Yes, Peak Hour Flow Rate (gpd): N/A 

If Yes, Average Daily Flow (gpd): N/A 

If No, select Current Population Methodology Used: Method 1 - Limited Service Area 

Current Population: 2,315 

Peaking Factor: 3.5 

Average Daily Flow in the Project Sewershed (gpd): 162,050 

Peak Flow in the Project Sewershed (gpd): 572,934 

The Town of Lake Lure is a seasonal vacation destination for day and overnight tourists. 

The typical highest monthly flow occurs in July and the lowest during the early spring. This 

variation in population causes a seasonal variation in the average daily flow to the WWTP. 

To determine this variation, the four year period from 2016-2019 was used. 2020 flow data 
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is available, however this was not used do to a change in the typical vacation patterns as 

a result of the Covid-19 restrictions. The monthly average daily flow for each month from 

each of the 4 years is divided by the average daily flow for the entire period to develop a 

seasonal peaking factor (SPF) for each month of the year. The highest SPF occurred in 

July with an SPF of 1.25 and the lowest in March with an SPF of 0.72. This information is 

pulled from the data in Appendix D and a summary of the SPF per month is available in 

table and chart form in Appendix D.    

2.2 Wastewater Treatment Plant Equipment Repair and Replacement 

Determining the current condition of the Town of Lake Lure’s Wastewater Treatment Plant 

(Plant) is important to provide an insight into not only the overall condition of the Plant but 

also the condition of the equipment that is proposed to be repaired or replaced. Describing 

the current condition will also help establish the need for the project. 

2.2.1 Current WWTP Condition 

In order to assess the future needs for the Town of Lake Lure’s Wastewater Treatment 

Plant (Plant), it is necessary to evaluate the current condition of the Plant. Table 2.7 

provides an assessment of the current condition of the Plant. 

Table 2.7.  General WWTP Condition 

Subaqueous Sewer System Replacement 

Town of Lake Lure 

Project Location Figure Reference: Figures 1.1 and 1.2 

 
The Plant was originally constructed as a 0.350 MGD activated sludge plant in 1969. 
Prior to this, the wastewater was discharged directly into the Broad River. In 1991, the 
Plant was renovated and converted into a physical-chemical process (P/C) and was 
permitted for an annual average daily flow rate of 0.995 MGD. The Plant continues to 
struggle to meet the NPDES permit limits during the winter and routinely fails to meet 
them in the summer months. The main cause of the issues with the Plant are the lake 
infiltration and inflow (I&I) and infiltration from the connecting land-based collection 
systems. These flows are such that the wastewater is diluted to the extent that use of 
the activated sludge process is not possible, and this was the driving force in converting 
to a physical-chemical plant. Unfortunately, the current treatment process is ineffective 
in meeting some of the parameters of the plant’s NPDES permit. The Plant has a legacy 
of frequent NPDES violations that is expected to continue unless changes are made to 
the Plant or collection system, or both. The current P/C process was not designed to 
remove ammonia, as such the Plant will continue violate the NPDES ammonia limits. 
The plant is currently considered “noncompliant” by NCDEQ, with the most frequently 
cited NOV’s being in regards to total suspended solids, ammonia, and flow.   
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Table 2.7.  General WWTP Condition 

Subaqueous Sewer System Replacement 

Town of Lake Lure 

The physical-chemical process involves dosing the wastewater with alum to facilitate 
the settlement of the suspended solids. The 350,000 gallon existing aeration basin was 
converted into a sediment basin, where the floc is allowed to settle. The settled sludge 
is pumped into a holding tank and disposed of by land application. The disinfection is 
accomplished with the addition of an oxidizer, sodium hypochlorite. Excess chlorine 
residual is removed by sulfur dioxide. The sludge holding tank is only 50% utilized as a 
result of structural deficiencies that allow sludge to leak if completely filled and so the 
ability to completely thicken the sludge and decant is taken away. 

Changes were made in 2019 to the sludge handling by the addition of geotubes to 
thicken and dewater sludge. These have only been marginally effective due to the high 
moisture content of the sludge. Additional investigation is occurring to find different 
methods of sludge handling to improve efficiency and reduce operational cost. 

A majority of the flow the Plant receives comes from lake infiltration through the existing 
subaqueous sanitary system (SASS). As shown in Table 2.5, the Plant received and 
treated 0.5355 MGD of wastewater in 2019. However, it is estimated that 0.4000 MGD 
of this wastewater is from lake infiltration, leaving only 0.1355 MGD of wastewater 
generated by users. 

NPDES or Non-Discharge Permit No. NC0025381 

Year ADF (MGD) Year ADF (MGD) 

2017 0.3924 2019 0.5355 

2018 0.4987 2020 0.5393 

Current Flow (MGD): 0.5355 

WWTP Permitted Flow (MGD): 0.995 

Percentage of Capacity Currently Utilized: 53.8% 

NOVs Special Orders 

Does the WWTP have any NOVs?   

  Yes 

  No 

  N/A (new construction only) 

Does the WWTP have any Special Orders 
or pending SOCs? 

  Yes, Special Order is finalized 

  Yes, Special Order is pending 

  No 

Appendix Reference: Appendix E Appendix Reference: Appendix E 

The NOVs include violations for excess 
flow, ammonia concentration, and total 
suspended solids concentration. 

The SOC is based on the plants inability to 
treat ammonia and reflective of the 
inefficiencies in treating BOD and TSS.  
The SOC is being negotiated relative to the 
limits related to BOD, TSS, Ammonia, and 
Iron. 

Appendix Reference for permit: Appendix E 

The NDPES permit is a two (2) tier permit. The tiers are based on the average annual 
daily flow of the previous year. The two (2) tiers are based on a flow of 0.495 MGD and 
0.995 MGD and are indicated in the following tables: 

 



38 

Table 2.7.  General WWTP Condition 

Subaqueous Sewer System Replacement 

Town of Lake Lure 

 Limits 

Effluent Characteristics Monthly Average Weekly Average 

Flow 0.495 MGD  

BOD, 5-day 30.0 mg/L 45.0 mg/L 

Total Suspended Solids 30.0 mg/L 45.0 mg/L 

NH3 as N (April 1 - October 31) 9.4 mg/L 28.2 mg/L 

NH3 as N (November 1 - March 31) Monitor and Report 

 

 Limits 

Effluent Characteristics Monthly Average Weekly Average 

Flow 0.995 MGD  

BOD, 5-day 30.0 mg/L 45.0 mg/L 

Total Suspended Solids 30.0 mg/L 45.0 mg/L 

NH3 as N (April 1 - October 31) 5.2 mg/L 15.6 mg/L 

NH3 as N (November 1 - March 31) Monitor and Report 

 
 

2.2.2 Wastewater Treatment Plant Treatment Train Condition 

It is also necessary to evaluate the treatment train where the specific pieces of equipment 

are proposed to be repaired or replaced, in order to assess the future needs for the Town 

of Lake Lure’s Wastewater Treatment Plant (Plant). Figure 2.5 is a flow diagram showing 

each piece of equipment within the treatment train, highlighting the pieces of equipment 

proposed to be repaired or replaced. Figure 2.6 is an aerial photo showing the existing 

dam, hydro plant, influent pump station, and Plant. Table 2.8 provides a description of the 

treatment train. 
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Table 2.8.  Description of Treatment Train 

Subaqueous Sewer System Replacement 

Town of Lake Lure 

Supporting Information 
Appendix Reference: 

Appendix F 
Photo Appendix 

(if applicable): 
Appendix G 

Project is located in: 

  Liquid Treatment Train 

  Sludge/Solids Treatment Train 

Project repairs/replaces the following: 

The project will involve all components of the WWTP, it will start with correcting the 
installation of the step screen, the addition of a grit removal system, the conversion of 
the flocculation basin to an influent pump station, the construction of a future process 
train, the demolition and replacement of the existing sediment basin into two process 
trains, the construction of a new clarifier, the demolition and replacement of the existing 
clarifier, the demolition and replacement of the existing digester, the construction of an 
additional digester, and the rehabilitation of the chlorine contact chamber. 

Describe the treatment train(s) where the proposed project will occur. 

The proposed project will occur to nearly all the current components of the WWTP. 

 

Size Age Condition 

0.995 MGD 51 

  Good 

  Fair 

  Poor 

Provide any additional information related to the treatment train(s) where the project will 
occur. 

The current process system is not capable of meeting the NPDES limits. This is primarily 
due to the lake infiltration that enters through the collection system that dilutes the 
wastewater to the point that biological treatment is not possible. The inability to support 
a biological treatment process requires a physical chemical process that can not treat 
ammonia. The WWTP will be at risk of process failure as long as the current collection 
system is in operation. 

 



2.
5



2.
6
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2.2.3 Specific Equipment Issues 

Part of the proposed project involves the installation of a fine screen and the replacement 

of the digester. Tables 2.9.1 through 2.9.8 provides descriptions of these specific pieces 

of equipment. 

Table 2.9.1.  Specific Equipment Description 

Subaqueous SewerSystem Replacement 

Town of Lake Lure 

Fine Screen 

Picture 
Reference: 

Appendix G 
Diagram 

Reference: 
Figure 2.5 

Additional Information 
Reference: 

N/A 

Condition Age Size 

  Good 

  Fair 

  Poor 

10 2.0 MGD 

Additional Information 

The single fine step screen is installed incorrectly and allows flow and solids to bypass 
the screen and flow into the sediment basin. The structure is below the hundred year 
flood elevation.  The fine screen has a piped bypass, but not a screened bypass. 

 

 

Table 2.9.2.  Specific Equipment Description 

Subaqueous SewerSystem Replacement 

Town of Lake Lure 

Digester 

Picture 
Reference: 

Appendix G 
Diagram 

Reference: 
Figure 2.5 

Additional Information 
Reference: 

N/A 

Condition Age Size 

  Good 

  Fair 

  Poor 

51 95,000 GAL 

Additional Information 

The Digester is at the end of its usable life. It is structurally deficient and not able to 
meet its design intent. 
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Table 2.9.3.  Specific Equipment Description 

Subaqueous SewerSystem Replacement 

Town of Lake Lure 

Flash Mix 

Picture 
Reference: 

Appendix G 
Diagram 

Reference: 
Figure 2.5 

Additional Information 
Reference: 

N/A 

Condition Age Size 

  Good 

  Fair 

  Poor 

21 2.0 MGD 

Additional Information 

The flash mix should be maintained until a biological process can be resumed. The 
structure is below the hundred year flood elevation. 

 

 

Table 2.9.4.  Specific Equipment Description 

Subaqueous SewerSystem Replacement 

Town of Lake Lure 

Flocculation Basin 

Picture 
Reference: 

Appendix G 
Diagram 

Reference: 
Figure 2.5 

Additional Information 
Reference: 

N/A 

Condition Age Size 

  Good 

  Fair 

  Poor 

21 2.0 MGD 

Additional Information 

The flocculation basin shows some signs of acid attack along the water line. The 
structure is below the hundred year flood elevation.   

 

 

Table 2.9.5.  Specific Equipment Description 

Subaqueous SewerSystem Replacement 

Town of Lake Lure 

Sedimentation Basin 

Picture 
Reference: 

Appendix G 
Diagram 

Reference: 
Figure 2.5 

Additional Information 
Reference: 

N/A 

Condition Age Size 

  Good 

  Fair 

  Poor 

59 0.995 MGD (ADF) 

Additional Information 

The sediment basin is located below the hundred year flood elevation. The concrete 
structure is of an unknown condition. The structure does not meet the current structural 
codes related to reinforcing and thickness. The water depth is lower than desirable for 
a biological process. 
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Table 2.9.6.  Specific Equipment Description 

Subaqueous SewerSystem Replacement 

Town of Lake Lure 

Secondary Clarifier 

Picture 
Reference: 

Appendix G 
Diagram 

Reference: 
Figure 2.5 

Additional Information 
Reference: 

N/A 

Condition Age Size 

  Good 

  Fair 

  Poor 

59 0.589 MGD 

Additional Information 

The secondary clarifier is located below the hundred year flood elevation. The concrete 
structure is of an unknown condition. The clarifier at 8-feet of water depth is considerably 
shallower than the current 12-feet recommended. In addition, the clarifier is undersized 
for the current flow rate.  The size indicated is based on an SOR of 1,200 gpd/ft2. 

 
 

Table 2.9.7.  Specific Equipment Description 

Subaqueous SewerSystem Replacement 

Town of Lake Lure 

Chlorine Contact Chamber 

Picture 
Reference: 

Appendix G 
Diagram 

Reference: 
Figure 2.5 

Additional Information 
Reference: 

N/A 

Condition Age Size 

  Good 

  Fair 

  Poor 

59 2.0 MGD 

Additional Information 

The chlorine contact chambers shows concrete degradation and sedimentation. The 
structure is below the hundred year flood elevation. 

 
 

Table 2.9.8.  Specific Equipment Description 

Subaqueous SewerSystem Replacement 

Town of Lake Lure 

Chemical Feed Pumps 

Picture 
Reference: 

Appendix G 
Diagram 

Reference: 
Figure 2.5 

Additional Information 
Reference: 

N/A 

Condition Age Size 

  Good 

  Fair 

  Poor 

7 15 GPD 

Additional Information 

The chemical feed pumps appear to be in good working order.   
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Section 3.0 Future Situation 

3.1 Population Projections 

Once the current population and flow rates have been determined, these values are used 

to estimate future population growth as well as future wastewater flow increases due to 

population growth. The ultimate goal of estimating future populations is to project future 

flows as accurately as possible to allow for the most efficient design of infrastructure. The 

current population and flow data along with the projected future population are used as a 

basis to project future flows. 

Population projections for this project will span the next 20 years as this time frame is the 

expected design life for most projects, including the proposed project. The future 

population will be based upon the current LGU population, the percentage of the LGU 

population that is located in the county, the current year county population, and the 

percentage of the service area in the LGU. Future population projections for counties in 

North Carolina from the State Data Center (SDC) will also be used. 

Table 3.1 lists the projected populations of Rutherford County, the LGU, and the proposed 

project’s sewershed service area. The seasonal population of Lake Lure is taken into 

account to determine the current population and current flow, however, it assumed to be 

a constant population over the years. Therefore, population projections will consist of the 

populations of the Town of Lake Lure, Chimney Rock Village, and Rumbling Bald Resort. 

The seasonal population will then be added to those yearly population projections to 

provide a more accurate projection of future population in the sewershed area. Again, it is 

estimated the seasonal population of Town of Lake Lure is approximately 10,000 persons, 

a number that includes the year-round population. From Table 2.5, the current population 

is estimated to be 2,315 persons, leaving approximately 7,678 persons as the seasonal 

population (2,315 + 7,678 = 10,000). The first year of the projection is 2020, the current 

year. The projected population of the sewershed service area after the proposed project 

has been in place for 20 years is 2,531, excluding the seasonal population. Including the 

constant seasonal population, the projected population of the sewershed service area 

after the proposed project has been in place for 20 years is 10,209. A portion of the 2010 

U.S. Census showing current population information and SDC documentation showing 

population projections can be found in Appendix I. 
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County 

Population

LGU 

Population

Sewershed 

Service Area 

Population

Sewershed Service Area 

Population Including 

Seasonal Population of 

7,678 Persons

1 2020 69,105 2,322 2,322 10,000

2 2021 69,432 2,333 2,333 10,011

3 2022 69,759 2,344 2,344 10,022

4 2023 70,088 2,355 2,355 10,033

5 2024 70,415 2,366 2,366 10,044

6 2025 70,744 2,377 2,377 10,055

7 2026 71,071 2,388 2,388 10,066

8 2027 71,398 2,399 2,399 10,077

9 2028 71,725 2,410 2,410 10,088

10 2029 72,051 2,421 2,421 10,099

11 2030 72,379 2,432 2,432 10,110

12 2031 72,707 2,443 2,443 10,121

13 2032 73,033 2,454 2,454 10,132

14 2033 73,363 2,465 2,465 10,143

15 2034 73,687 2,476 2,476 10,154

16 2035 74,015 2,487 2,487 10,165

17 2036 74,344 2,498 2,498 10,176

18 2037 74,669 2,509 2,509 10,187

19 2038 74,998 2,520 2,520 10,198

20 2039 75,326 2,531 2,531 10,209

N/A

Table 3.1.  Future Population Analysis

Subaqueous Sewer System Replacement

Town of Lake Lure

State Data Center

Year

100.00%

If using an alternative source of data, provide a justification for use of this data below and provide 

supporting information in an appendix of the ER/EID.

Appendix Reference:

SDC Data Appendix Reference:

County Name:

Current Year County Population:

Percentage of Service Area in LGU:

Method 1 - Limited Service Area

Appendix I

Rutherford

68,908

Current Population Methodology:

Current LGU Population (excluding seasonal population 

of up to 10,000 persons):

Current Sewershed Service Area Population:

Percentage of LGU Population in County:

2,315

2,315

3.36%
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3.2 Flow Projections 

Flow projections for this project will span the next 20-years as this time frame is the 

expected design life for most projects, including the proposed project. The population 

projections determined in Section 3.1 will be used along with flow to calculate average 

daily flow and peak flow projections. The seasonal peaking factors (SPF) determined in 

Section 2.1.7 will be used to determine the seasonal flow variation of the 20 year 

population projections. 

There are approximately 230 existing structures located along the lake front and an 

additional 215 structures that are located within the existing sewershed. These structures 

are not currently connected to the existing sewer system so they are assumed to be on 

septic. The 230 Tier 1 or lake front residences would be required to connect to the new 

sewer system as it becomes available. The additional 215 residences may connect but 

would not be required to connect to the new sewer system. Laterals will be installed to 

property lines to serve properties as the new subaqueous sewer system (SASS) is 

installed. The sewered and septic parcels are shown in Figure 2.3A. 

The capacity of the new subaqueous sewer system (SASS) will not be increased as a 

result of this project. Though due to its location within the lake, very little is known about 

the existing SASS, it is known that when it was designed back in 1927, all lots adjacent to 

and within close proximity around the lake were included to be served by the SASS. This 

includes the 230 Tier 1 or lake front residents. This intent is described in what is called the 

Draper Plan. The map associated with the Draper Plan, showing the area to be served by 

the SASS, is found in Appendix L. The service intent of the proposed project it to provide 

sewer service to the very same lots that were initially intended to be served by the SASS. 

While the initial SASS was designed to accommodate every lot adjacent to and within 

close proximity around the lake, only 65 manholes were installed for connection points, 

making it difficult for all (existing and new development) to connect to the SASS without 

going across other’s property. This resulted in many property owners choosing to install 

septic tanks instead of connecting to the SASS.  

3.2.1 Collection System Rehabilitation 

Rehabilitation projects will not include growth in the capacity of gravity sewer and/or force 

main that is to be rehabilitated. This proposed project involves the rehabilitation of existing 
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gravity sewer and force mains. As stated in Section 2.1.7, the current average daily flow 

collected by the existing Subaqueous Sewer System (SASS) within the sewershed area 

is 162,050 gpd. Table 3.2 below lists the projected future average daily flow and peak flow 

rates beginning the year the project begins (2020) through the 20-year project cycle. The 

projected average daily flow at the end of the 20-year project cycle (2039) is 183,612 gpd. 

The project peak flow at the end of the 20-year project cycle (2039) is 459,029 gpd. The 

seasonal flow variation for the current flow is 131,467 gpd to 229,351 gpd and for the 

projected flow is 328,667 gpd to 573,378 gpd. Appendix H includes supporting information 

for the flow calculations, including the peak flow calculations and seasonal flow variation. 

 

3.2.2 Wastewater Treatment Plant Equipment Repair and Replacement 

In addition to establishing the current situation at the Plant, it is important to gain an 

understanding of the future situation at the Plant. All flow collected from the existing SASS 

is sent directly to the existing Plant. Based upon the data presented in Section 2.1.7, the 

Plant received and treated 162,050 gpd of wastewater. Table 3.3 below lists the projected 

future average daily flow rates beginning the year the project begins (2020) through the 

20-year project cycle. The projected average daily flow at the end of the 20-year project 

cycle (2039) is 186,846 gpd. This total includes all residential and commercial flow. As 

there are no large industries within the Lake Lure Sewershed, there is no industrial flow to 

Appendix H

North Carolina 2T Standards

No

No

162,050

Year 20 Flow Projection Via Alternative Flow Projection Method: N/A

0

2.5

183,612

459,029

Provide a justification for the peaking factor utilized in this calculation.

This peaking factor has been calculated using the year 20 population as determined in Appendix H 

of this Engineering Report. This population was used in the peaking factor equation. This 

calculation can be found in Appendix H.

**The peaking factor will be 2.5 after completion of the entire project in 2034.

Table 3.2.  Future Peak Flow Analysis*

Subaqueous Sewer System Replacement

Town of Lake Lure

Appendix Reference:

Current Flow Estimation Method:

*Flow projections prior to 2034 are not valid due to the increased reduction in I&I as future phases are complete.

Alternative Population Methodology Used?

Alternative Flow Projections Used?

Current Flow (gpd):

Other Flowa(gpd) (if applicable):

Peaking Factor**:

aMay consist of Industrial or other known on-residential or non-commercial flow.

Year 20 Average Daily Flow Projection (gpd):

Year 20 Peak Flow Projection (gpd):
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account for. Appendix H includes supporting information for the flow calculations, including 

a peak flow calculation. 

 

3.3 Future Project Phases 

As mentioned in Sections 1.1 and 1.3.1 above, due to the magnitude of the issues with 

the existing wastewater collection system, the project must be phased. The phasing 

consists of short-term, mid-term, and long-term improvements to achieve the ultimate 

goal. It is proposed the overall project be completed in six (6) phases. Table 3.4 below 

162,050

Residential Flow 

(gpd)

Commercial Flow 

(gpd)

Industrial Flow 

(gpd)

Total Flow 

(gpd)

1 2020 662 99 0 162,811

2 2021 1,760 264 0 164,074

3 2022 2,859 429 0 165,338

4 2023 3,964 595 0 166,609

5 2024 5,063 759 0 167,872

6 2025 6,168 925 0 169,143

7 2026 7,267 1,090 0 170,407

8 2027 8,365 1,255 0 171,670

9 2028 9,464 1,420 0 172,933

10 2029 10,559 1,584 0 174,193

11 2030 11,661 1,749 0 175,460

12 2031 12,763 1,914 0 176,727

13 2032 13,858 2,079 0 177,987

14 2033 14,967 2,245 0 179,262

15 2034 16,055 2,408 0 180,514

16 2035 17,157 2,574 0 181,781

17 2036 18,263 2,739 0 183,052

18 2037 19,354 2,903 0 184,308

19 2038 20,460 3,069 0 185,579

20 2039 21,562 3,234 0 186,846

*Flow projections prior to 2034 are not valid due to the increased reduction in I&I as future phases are complete.

If the alternative flow projection was the one accepted for use in the alternatives analysis, then 

provide a justification as to why the alternative flow projections are preferred over the flows 

developed based on SDC population projections.

There are no industries with the Lake Lure Shewershed and so there is no industrial flow.

Table 3.3.  Future Flow Analysis*

Subaqueous Sewer System Replacement

Town of Lake Lure

Year

Current Flow (gpd):

SDC Data
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provides an estimated timeframe for future phases and lists the work proposed to be 

completed as part of those phases. Figure 3.1 provides an estimation of the proposed 

phase locations for the gravity lift sewer (GLS) installation. 

Table 3.4.  Future Phases 

Subaqueous Sanitary Sewer Replacement 

Town of Lake Lure 

Figure number for phase map: 3.1 

Phase No. Work to be Completed 
Proposed 

Completion Date 

1 
Gravity Lift Sewer Installation,                                  

Manhole Rehabilitation,                               
Wastewater Treatment Plant Rehabilitation 

April 2024 

2 Gravity Lift Sewer Installation April 2026 

3 Gravity Lift Sewer Installation April 2028 

4 Gravity Lift Sewer Installation April 2030 

5 Gravity Lift Sewer Installation April 2032 

6 
Wastewater Treatment Plant IFAS 

Conversion 
April 2034 

This Engineering Report/Environmental Information Document (ER/EID) describes the 

proposed construction associated with Phase 1 only. If sources used to fund Phases 2 

through 6 require an ER/EID, one will be written for each future phase. All future phases 

will require additional environmental review prior to construction regardless of the funding 

source requirements. 

  



3.
1
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3.4 Future Project Phase Financing 

As mentioned in Sections 1.1 and 1.3.2, due to the magnitude of the issues with the 

existing wastewater collection system, the project must be phased. The phasing consists 

of short-term, mid-term, and long-term improvements to achieve the ultimate goal. Table 

3.3 in Section 3.3, provides an estimated timeframe to complete those phases, however, 

an additional component to completing the future phases is the financing of those phases. 

The financial plan to fund Phase 1 and all future phases proposes three (3) significant 

increases in sewer rates along with the application of an annual inflation estimate of 3.5% 

to meet the anticipated debt service requirements within the ten-year horizon. The first 

significant increase of 30% has already been implemented in fiscal year 2020 and will 

cover the initial State Revolving Fund (SRF) loan of $12.5M. This first sewer increase has 

been presented to the Town of Lake Lure (Town) residents via a community forum that is 

available for public review in the Town’s website. The current Town budget is structured 

to immediately assume the expected debt service of Phase 1 design and construction. 

The first SRF loan will source revenue for infrastructure that directly services existing 

sewer customers. After completion of each phase of construction, there is an opportunity 

to leverage sewer capacity to assume new customers that will provide additional cash 

reserves through sewer development fees and increased cash flow through expanded 

sewer user or availability fees. In keeping with North Carolina State Statutes, the Town 

intends to mandate the connection of all residential and commercial sewer effluent to the 

new system when available. This mandate generally extends to all existing and potential 

customers that have lakefront access and sewer service available.  

To fund future phases, it is anticipated to raise the sewer rates in two (2) steps by 20% 

each time. While current sewer rates for the Town are among the top rates for North 

Carolina municipalities, subsequent significant increases are feasible, but will cause rates 

to significantly exceed the sewer rate norms of the State. The Town has therefore provided 

a framework of other options to fund subsequent design and construction phases to 

mitigate the sole dependence on the sewer and water fund. 

The University of North Carolina School of Government, Environmental Finance Center 

describes a methodology to impose sewer development fees to new customers based of 

the relatively new North Carolina State Statute 162A Article 8 (imposed in 2018 and 
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referred to as Article 8) that authorizes municipalities to charge fees for wastewater service 

using an approved method to perform a supporting analysis. For the Town of Lake Lure 

(Town), that methodology generally would set rates consistent with the size of living space 

for the new customer. In addition, once a phase becomes operational and a service lateral 

becomes available to non-existing customers, North Carolina Statutes provide 

municipalities with an option to charge Availability Fees as an incentive to configure septic 

or other systems into the new sewer. The Town intends to exercise that option. It is 

estimated that the number of potential new customers will expand the customer base by 

up to 50% within each phase. Sewer Development Fees and Availability Fees would 

provide a significant and immediate source of new revenues to form a capital reserve and 

increase cash flow to source follow-on phases of design and construction.  

The Town of Lake Lure will also pursue additional sources of revenue from grants (as they 

become available) and the Town’s general fund, sourced from ad-valorem taxes. In 

general, the Town recognizes that sewer infrastructure should be sourced from sewer user 

fees, but the Town is seeking the authority through Special State legislation to apply ad-

valorem revenues to this project. The basis for the legislation is founded on the principle 

that the health and prosperity of all Lake Lure residents is centered on the Lake itself. The 

new sewer infrastructure significantly protects the Lake water quality and enhances the 

current and projected value of all properties within the town boundaries. It is therefore 

reasonable to link property taxes at large to a portion of the revenue sourcing for the sewer 

infrastructure. This will allow the Town to leverage all property owners, rather than limiting 

the sourcing only to current users, to fund subsequent phases.  

The combined effect of new sewer development revenue, imposition of availability fees, 

application of general fund dollars, payoff of previous debt service, and increased 

operational efficiencies as the new system becomes operational over the next ten years 

will mitigate the need to raise sewer rates to unprecedented levels. 
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Section 4.0 Purpose and Need 

In order to evaluate a project, the purpose and need for the project must be identified. 

Funding for infrastructure is limited so it is important to maximize the positive impact of 

each dollar spent. A thorough description of the purpose and need for the project allows 

for a thorough evaluation. 

4.1 Analysis of the Current and Future Situation 

As discussed in Section 2.0, the proposed project involves the rehabilitation and/or 

replacement of the existing SASS and WWTP and includes the construction of a new 

gravity lift sewer system, rehabilitation of existing manholes, sewer access valve, and a 

WWTP rehabilitation.  The existing SASS is at the end of its service life and at risk of a 

catastrophic failure that would result in a continuous SSO that would continue for an 

undetermined length of time. The WWTP has a long history of non-compliance compliance 

and the current process is not capable of meeting the conditions of the NPDES permit.  

To summarize the problem statement, the main problem with the town of Lake Lure’s 

wastewater system is that the lake infiltration from the submerged sewer collection dilutes 

the wastewater and prevents NPDES compliance. The original design intent in the 1920s 

was to utilize lake water to flush the system and then discharge everything downstream 

without treatment. Today the standards for handling wastewater have changed 

significantly and 100% of that which is in the collection and conveyance system must be 

treated with no exception.  

4.2 Need Statement  

The SASS and WWTP need replacement and rehabilitation to support current and 

expected growth in and around the project area and to provide for current and long term 

regulatory compliance. The SASS allows lake infiltration to the extent that a biological 

process to treat the wastewater is not possible. As a result, both the SASS and WWTP 

have a long history of violations and failures.  



56 

4.3 Purpose Statement 

The purpose of this project will replace the SASS infrastructure and provide a dependable 

long life wastewater collection system with significantly reduced flows from the service 

area while relieving stress on the existing infrastructure and ensuring dependable 

wastewater and treatment collection.  The reduced flows will allow the WWTP to be 

converted to and sustain a biological process designed to meet the NPDES permit limits.  

Due to the high capitol cost associated with this project, it will be constructed in phases 

depending on the amount and timing of available funding. 

4.4 Correlation of the Need to the Purpose 

This project will replace the failing SASS with a robust, accessible, and maintainable 

system.  This will reduce the risks of catastrophic failure and future SSO’s, but removing 

the lake water from the system.  This will also reduce the dilution of the wastewater and 

allow for a sustainable biological process.  The WWTP needs to be converted from the 

existing physical chemical process to a biological process to enable NPDES compliance.  
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Section 5.0 Alternatives Analysis 

5.1 Alternatives Description 

The existing sanitary sewer infrastructure requires updates and enhancements to support 

expected growth in and around the project area and relieve stress on the older and/or 

failing infrastructure. The following provides an analysis of the alternatives considered in 

determining the best course of action to take support expected growth in and around the 

project area and relieve stress on the older and/or failing infrastructure. 

5.1.1 No-Action Alternative 

The No-Action Alternative must always be considered when evaluating the expenditure of 

public money. This no-action alternative would continue to operate the existing system 

without any changes or improvements. Table 5.1.1 summarizes the No-Action Alternative. 

Table 5.1.1 Alternatives Description: Alternative I 

Lake Lure Subaqueous Sanitary Sewer Replacement 

Town of Lake Lure 

No Action Alternative Description 

This no-action alternative would continue to operate the existing system “as-is” without any 
changes or improvements. No additional action will be taken beyond the current operation 
and would utilize the Subaqueous Sewer System (SASS) and Wastewater Treatment Plant 
(Plant) indefinitely.  

Is Figure Included? □  Yes    X  No If yes, Figure Number: N/A 

Alternative Feasibility:   □  Feasible    X  Infeasible 

Capital Cost: $0 Present Worth: $0 

Water Use, Reuse, Recapture, and Conservation 

 The project type is not applicable to water use, reuse, recapture, and conservation.  
Therefore, no analysis has been completed. 

 The scope of the project is not applicable to water use, reuse, recapture, and 
conservation. Therefore, no analysis has been completed. 

 The project type or project scope requires an analysis of water use, reuse, recapture, 
and conservation. The analysis is briefly discussed below.  

Energy Conservation 

 The project type is not applicable to energy conservation. Therefore, no analysis has 
been completed. 

 The scope of the project is not applicable to energy conservation. Therefore, no 
analysis has been completed. 

 The scope of the project is applicable to energy conservation. The analysis is briefly 
discussed below. 
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Table 5.1.1 Alternatives Description: Alternative I 

Lake Lure Subaqueous Sanitary Sewer Replacement 

Town of Lake Lure 

 The project type is applicable to energy conservation. The analysis is briefly 
discussed below. 

Environmental Impact Description 

The SASS is nearly 100 years old and is deteriorating. It is nearing the end of its service 
life and shows an increase in flow that is not related to growth in the sewer shed, but related 
to the continued deterioration of the SASS. The flow rate will continue to increase and will 
result in an increase in the frequency of SSOs and NOVs at the dam pump station and 
WWTP. The SASS is a high risk asset with a high probability and consequence of failure. 
A failure in the line will result in a continuous high flow event at the dam pump station that 
would lead to an SSO and result in a “No Flush” order for the town of Lake Lure and the 
contributing systems of Chimney Rock Village and Rumbling Bald. Due to the 
inaccessibility of the SASS and lack of precise information of its location, this condition 
would continue for an extended period of time. The high risk associated with this asset 
cannot be mitigated or reduced without the complete replacement of the SASS. The lake 
infiltration from the SASS dilutes the wastewater to the point that biological treatment is 
not possible. This resulted in the conversion of the WWTP from a biological process to a 
physical chemical process (P/C). The P/C process is incapable of meeting the NPDES 
limits, so the continued use of the SASS will result in NOVs at the WWTP. 

 

The WWTP is nearly 51 years old and has a number of structures that are in need of 
rehabilitation. In addition, as described above the P/C process cannot meet the NPDES 
limits. This condition will continue until the WWTP is rehabilitated and utilizes a biological 
process. The WWTP will continue to deteriorate and continue to fail to meet the NPDES 
limits until the SASS is replaced and the WWTP rehabilitated.   

 

The recommended alternative would reduce the lake infiltration and allow for a biological 
treatment process. It would also eliminate the risk associated with a failure of the SASS. 
The recommended alternative would prevent the SSOs and NOVs that would result in the 
continued use of the current collection and treatment systems.  

Environmental Impact Analysis 

  Greater than Preferred Alternative 

  Less than Preferred Alternative 

  Same as Preferred Alternative 
  Preferred Alternative 

Alternative:   □  Accepted    X  Rejected    

Rationale for Acceptance/Rejection 

This alternative is rejected as it would increase the number of SSOs and NOVs in the future 
and would eventually result in a catastrophic failure of the SASS. This failure would require 
the collection system for the Town the shut down and would cause a continuous and 
uncontrolled SSO for an undefinable period of time.  
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5.1.2 Subaqueous Sanitary Sewer (SASS) Alternatives 

5.1.2.1 Backshore Gravity/Lift Stations Alternative (Preferred) 

This Backshore Alternative collects all existing flows via a network of gravity-flowing 

sewers that essentially parallel the entire 19+ miles of Lake Shoreline. These sewers 

include HDPE manholes and HDPE pipe, all designed for 100% long-term elimination of 

infiltration (see Figure 5.1). Sewer manholes are spaced less than 1,000 linear feet of 

main apart from each other to allow for jet cleaning and televising as may be warranted 

from time to time. Sewer mains between manholes are laid at minimum slopes, but unlike 

conventional sewers, the mains follow the approximate curvature of the shoreline, using 

HDPE pipe bending radiuses down to the minimum recommended by the pipe’s 

manufacturer. Depending on the sewer pipe size and the invert elevation of the most 

upstream manholes, this system can continue downstream as a gravity sewer system for 

several thousand feet up to a mile or more before the manhole and pipe depth reaches a 

limit. The limit is driven by the elevation to which the lake will be lowered to accommodate 

construction, which the Town is anticipating will be approximately 20-feet.   

Service laterals will be installed from the main (via an HDPE fusion process to preclude 

infiltration) to every other adjacent property line, from which the parcels on either side will 

be served. The only expense to each property owner is re-direction of their existing service 

lateral to the new lateral, which will be located at either their waterfront left or right property 

corner. The Town-installed laterals will need to be located in an easement, which may be 

as small as 5-feet square, straddling the property lines that terminate at the water’s edge. 

In the Backshore Gravity/Lift Stations Alternative, the above-described Backshore system 

is augmented with simplex ‘Lift’ Stations at each depth-limited manhole (see Figure 5.2). 

A pump in each Lift Station raises the flow from the manhole’s invert to a high-level outlet 

(containing a check valve to prevent backflow), which is the beginning of a subsequent 

stretch of gravity sewer system. The first segment of pipe downstream of each Lift Station 

is designed primarily to accept the pumped flow and so it is sized in coordination with the 

pump’s capacity to achieve two-foot-per-second cleansing velocities and laid with 

matching inverts leaving the Lift Station and entering the next downstream manhole. 

Every pump station will be provided with a stand-by generator. Provisions for pump failure 

at any single Lift Station is made by also sizing the first downstream pipe segment to 

convey – by gravity – the flows that would be received from the system upstream of the 
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Lift Station. Should a pump fail, the level in the Lift Station would rise, first triggering a high 

water alarm to alert maintenance staff, and then continuing to rise until the outlet is 

reached. At this point, flows would begin to convey downstream by gravity, bypassing the 

pump station but surcharging the gravity sewer segments upstream to the next upstream 

Lift Station’s check valve. The design elevations of the Lift Station outlets accommodate 

peak gravity flows (given by the Engineer’s conservative peaking formula 

Qp(mgd)=3.5Qa(mgd)
0.807) while maintaining a minimum two feet of freeboard at every 

manhole. 

Phase 1 of this Alternative (the portion that can be addressed with the available SRF 

funds) begins at the lake’s dam and runs along the north shoreline for approximately 8,500 

linear feet and the south shoreline for approximately 7,000 linear feet. This first Phase is 

not expected to include any lift stations, and it will eliminate reliance on the existing system 

for all properties immediately adjacent to the Phase 1 construction. Table 5.1.2 

summarizes the Backshore Gravity/Lift Stations Alternative and Figure 5.3 illustrates the 

pipe and Lift Stations network envisioned for this Alternative. 

 

Table 5.1.2. Alternatives Description: Alternative II 

Lake Lure Subaqueous Sanitary Sewer Replacement 

Town of Lake Lure 

Backshore Gravity/Lift Stations Alternative Description 

All ‘Backshore’ alternatives include the Sewer Access Valve, which enables construction to occur 
‘in the dry’. All Backshore alternatives also ultimately include approximately 101,000 linear feet 
of HDPE sewer main and approximately 110 manholes, a portion of which would be pump 
stations. In the Backshore Gravity/Lift Stations Alternative, there are ultimately 15 lift stations 
anticipated along the shoreline. 

 

Phase 1 (the portion that can be addressed with the available SRF funds) includes approximately 
2,000 linear feet of 16-inch HDPE gravity sewer and 13,500 linear feet of 14-inch HDPE gravity 
sewer, and approximately 20 HDPE manholes. These sewers will extend from their respective 
dam penetration points (at an anticipated invert elevation of 970.0) along their respective 
shorelines until reaching an invert elevation of approximately 988.0, which is the highest 
anticipated invert elevation in the ultimate system. No lift stations are anticipated in Phase 1. 

Is Figure Included? X  Yes    □  No If yes, Figure #: Figure 5.1 thru 5.3 

Alternative Feasibility:   X  Feasible    □  Infeasible   

Capital Cost: $56,395,285 Present Worth: $57,378,932 
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Table 5.1.2. Alternatives Description: Alternative II 

Lake Lure Subaqueous Sanitary Sewer Replacement 

Town of Lake Lure 

Water Use, Reuse, Recapture, and Conservation 

 The project type is not applicable to water use, reuse, recapture, and conservation.  
Therefore, no analysis has been completed. 

 The scope of the project is not applicable to water use, reuse, recapture, and conservation.  
Therefore, no analysis has been completed. 

 The project type or project scope requires an analysis of water use, reuse, recapture, and 
conservation.  The analysis is briefly discussed below.  

Energy Conservation (CWSRF funded and co-funded projects only) 

 The project type is not applicable to energy conservation. Therefore, no analysis has been 
completed. 

 The scope of the project is not applicable to energy conservation. Therefore, no analysis 
has been completed. 

 The scope of the project is applicable to energy conservation. The analysis is briefly 
discussed below. 

 The project type is applicable to energy conservation. The analysis is briefly discussed 
below. 

Environmental Impact Description 

In order to construct any of the ‘Backshore’ Alternatives, the lake will have to be lowered to enable 
construction ‘in the dry’. This lowering has occurred in recent years to -12 feet, but not to the 
extent that is planned (-20 feet) for the sewer installation. However, this additional lowering is not 
anticipated to have any greater environmental effect than the previous lake level reductions.  The 
lake currently is lowered at 1-foot per day, the lake would be lowered at the same rate prior to 
the beginning of construction and a held at that level during construction.   

 

Long-term, this alternative is judged to have the greatest potential for reducing environmental 
risks associated with sewering the properties adjacent to the lakeshore. All Backshore 
alternatives serve these properties by gravity, eliminating the risks of failure of the hundreds of 
pump stations that would otherwise be required downslope of each home towards the lakeshore, 
and all Backshore alternatives eliminate the existing aged subaqueous manholes and sewers 
that currently carry significant failure risk. The Backshore Gravity/Lift Stations Alternative has the 
further benefit of conveying those sewage flows largely by means of gravity, and minimizing the 
number of potential failure points. Even a pump failure would not result in an overflow, as the 
gravity-carrying capacity of the daisy-chained system would allow bypass of any particular pump 
station (only the simultaneous failure of two consecutive pump stations would be expected to 
potentially result in an overflow). 

Environmental Impact Analysis 

  Greater than Preferred Alternative 

  Less than Preferred Alternative 

  Same as Preferred Alternative 
  Preferred Alternative 

Alternative:   X  Accepted    □  Rejected    
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Table 5.1.2. Alternatives Description: Alternative II 

Lake Lure Subaqueous Sanitary Sewer Replacement 

Town of Lake Lure 

Rationale for Acceptance/Rejection 

The Backshore Gravity/Lift Stations Alternative carries the lowest cost, when compared with the 
various alternatives that eliminate the existing subaqueous sewer system. This alternative also 
has the greatest potential to minimize failure risks leading to sewer discharges to the lake, as it 
has the fewest pumps and the simplest configuration of mechanical components, resulting in the 
lowest energy cost and operation and maintenance requirements. It also has the least impact on 
directly-connected property owners. 

5.1.2.1.1 Future Project Phases 

As mentioned in Section 3.4, due to the magnitude of the issues with the existing 

wastewater collection system, the project must be phased. The phasing consists of short-

term, mid-term, and long-term improvements to achieve the ultimate goal. It is proposed 

the overall project be completed in six (6) phases. Phase 1 involves construction of some 

of the gravity lift sewer system, manhole rehabilitation, and work to rehabilitated portions 

of the Plant and is anticipated to be completed by April 2024. Phases 2 through 5 involve 

the construction of the rest of the gravity lift sewer system. Each phase is anticipated to 

take 2 years to complete with Phase 5 ending by April 2032. With the completion of Phase 

5 in 2032, all of the existing SASS will have been replaced. Phase 6 involves the complete 

IFAS conversion of the Plant and is anticipated to be completed in April 2034. 
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5.1.2.2 Backshore Pump Stations Alternative 

The Backshore Pump Stations Alternative employs many of the same gravity-flowing 

sewer components (19+ miles of HDPE sewers, manholes, and service laterals) as the 

Backshore Gravity/Lift Stations Alternative. However, pump stations in this second 

Backshore alternative take flows from the gravity system and pump them into a pressure 

pipe network that runs approximately parallel to the gravity system (in the same trench 

where feasible). The result is that very little of the gravity sewer pipe must be larger than 

8-inch diameter, and the flowrates of the pump stations are all relatively low, since each 

one receives only the flows up to (but not beyond) the next upstream pump station. Due 

to the nature of the pressure pipe system, the pumps experience higher discharge 

pressure conditions, resulting in the stations furthest from the dam requiring greater horse 

power. On each of the north and south shores, the respective pressure network 

discharges into a gravity sewer as it approaches the dam, from which it then flows 

downstream entirely by gravity to the respective dam penetration points. 

The first segment of gravity sewer ‘downstream’ of each pump station is designed primarily 

to receive flow from the service laterals between the pump station and the next gravity 

system manhole. However, to provide redundancy in case of a pump station failure, this 

gravity sewer (with a couple of exceptions) is also connected to the upstream pump station 

at a high level in the wet well. Should a pump fail, the level in the upstream Lift Station 

would rise, first triggering a high water alarm to alert maintenance staff, and then 

continuing to rise until the outlet is reached. At this point, flows would begin to convey 

downstream by gravity, bypassing the pump station but surcharging the gravity sewer 

segments upstream. The design elevations of the sewers accommodate peak gravity 

flows (given by the Engineer’s conservative peaking formula Qp(mgd)=3.5Qa(mgd)
0.807) while 

maintaining a minimum two feet of freeboard at every manhole. For those pump stations 

where this condition would be reached in less than four hours under peak flows (given by 

the NCDEQ pump station peaking formula(18 + √𝑃)/(4 + √𝑃)), a duplex pump station is 

provided. The two pump stations located just upstream of the two horizontal directional 

drilled force main segments would also be duplex, since no downstream gravity sewer is 

connected. In addition, every pump station is provided with a stand-by generator.   

Phase 1 of this Alternative (the portion that can be addressed with the available SRF 

funds) begins at the lake’s dam and runs along the north shoreline for approximately 

10,000 linear feet, and the south shoreline for approximately 9,000 linear feet. This first 
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Phase would include up to four (simplex) pump stations and the associated portions of the 

ultimate force main. It will eliminate reliance on the existing system for all properties 

immediately adjacent to the Phase 1 construction.   

Because the Phase 1 force mains are at the portion of the network that will ultimately 

experience the greatest flows, they are sized for those ultimate flows. As a result, the 

amount of flow required to flush the force mains will be considerably higher than is required 

of the Phase 1 pump stations. Therefore, a flushing connection at the upstream 

termination of each (north and south) force main network is included. This can be flushed 

with lake water and a portable pump. In addition, the portion of the force main that is 

installed parallel to the gravity sewers upstream of the westernmost pump station will 

experience zero flow until subsequent phases are constructed, but this is installed as a 

closed pipe so that it does not receive wastewater until subsequent phases are installed.  

Table 5.1.3 summarizes the Backshore Pump Stations Alternative. Figure 5.4 illustrates 

the pipe and Lift Stations network envisioned for this Alternative. 

 

Table 5.1.3. Alternatives Description: Alternative III 

Lake Lure Subaqueous Sanitary Sewer Replacement 

Town of Lake Lure 

Backshore Pump Stations Alternative Description 

All ‘Backshore’ alternatives include the Sewer Access Valve, which enables construction to occur 
‘in the dry’. All Backshore alternatives also ultimately include approximately 101,000 linear feet 
of HDPE sewer main and approximately 110 manholes, a portion of which would be pump 
stations. In the Backshore Pump Stations Alternative, there are ultimately 22 pump stations 
anticipated along the shoreline. 

 

Phase 1 (the portion that can be addressed with the available SRF funds) includes approximately 
6,200 linear feet of 12-inch HDPE gravity sewer and 13,400 linear feet of 8-inch HDPE gravity 
sewer, and approximately 17 HDPE manholes. These sewers will extend from their respective 
dam penetration points (at an anticipated invert elevation of 970.0) along their respective 
shorelines until reaching an invert elevation of approximately 988.0, which is the highest 
anticipated invert elevation in the ultimate system. At four locations where this high elevation is 
reached, a simplex pump station is included. Approximately 13,400 linear feet of 10-inch force 
main network parallels the 8-inch gravity sewer. 

Is Figure Included? X  Yes    □  No If yes, Figure #: Figure 5.1 and 5.4 

Alternative Feasibility:   X  Feasible    □  Infeasible   

Capital Cost: $61,694,469 Present Worth: $63,040,420 
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Table 5.1.3. Alternatives Description: Alternative III 

Lake Lure Subaqueous Sanitary Sewer Replacement 

Town of Lake Lure 

Water Use, Reuse, Recapture, and Conservation 

 The project type is not applicable to water use, reuse, recapture, and conservation.  
Therefore, no analysis has been completed. 

 The scope of the project is not applicable to water use, reuse, recapture, and conservation.  
Therefore, no analysis has been completed. 

 The project type or project scope requires an analysis of water use, reuse, recapture, and 
conservation.  The analysis is briefly discussed below.  

Energy Conservation (CWSRF funded and co-funded projects only) 

 The project type is not applicable to energy conservation. Therefore, no analysis has been 
completed. 

 The scope of the project is not applicable to energy conservation. Therefore, no analysis 
has been completed. 

 The scope of the project is applicable to energy conservation. The analysis is briefly 
discussed below. 

 The project type is applicable to energy conservation. The analysis is briefly discussed 
below. 

Environmental Impact Description 

In order to construct any of the ‘Backshore’ Alternatives, the lake will have to be lowered to enable 
construction ‘in the dry’. This lowering has occurred in recent years to -12 feet, but not to the 
extent that is planned (-20 feet) for the sewer installation. However, this additional lowering is not 
anticipated to have any greater environmental effect than the previous lake level reductions.  The 
lake currently is lowered at 1-foot per day, the lake would be lowered at the same rate prior to 
the beginning of construction and a held at that level during construction. 

 

Long-term, this alternative is judged to have a similar or slightly worse potential for reducing 
environmental risks associated with sewering the properties adjacent to the lakeshore as the 
Backshore Gravity/Lift Stations Alternative. All Backshore alternatives serve these properties by 
gravity, eliminating the risks of failure of the hundreds of pump stations that would otherwise be 
required downslope of each home towards the lakeshore, and all Backshore alternatives 
eliminate the existing aged subaqueous manholes and sewers that currently carry significant 
failure risk. The Backshore Pump Stations Alternative has substantially more pipeline (due to the 
parallel pressure system) and nearly 50% more pump stations, introducing more potential points 
of failure. The pump stations themselves convey (on average) a substantially lower amount of 
flow each because they do not function primarily in a daisy-chained configuration, and this lowers 
the risk of each pump station, particularly given that most of them can function in a daisy-chain 
configuration in case of a pump failure. 

Environmental Impact Analysis 

  Greater than Preferred Alternative 

  Less than Preferred Alternative 

  Same as Preferred Alternative 
  Preferred Alternative 

Alternative:   □  Accepted    X  Rejected    
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Table 5.1.3. Alternatives Description: Alternative III 

Lake Lure Subaqueous Sanitary Sewer Replacement 

Town of Lake Lure 

Rationale for Acceptance/Rejection 

The Backshore Pump Stations Alternative carries a capital cost approximately 10% higher than 
the Backshore Gravity/Lift Stations Alternative (the Preferred Alternative), and a substantially 
higher operation cost owing not only to the higher number of pump stations, but also to the 
pressure conditions under which those stations operate. Notwithstanding the failure protections 
included in the design of this alternative, the Town prefers to rely on non-mechanical means of 
sewer conveyance to the greatest extent possible. The additional pump stations will also require 
additional associated generators, which will likely require property acquisition and easements, 
which the Town wishes to avoid to the greatest extent possible. 
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5.1.2.3 Backshore Low Pressure Sewer System Alternative 

The Backshore Low Pressure Sewer System Alternative employs individual grinder pump 

stations at each residence or tie location that pump into a common force main.  It consists 

of approximately 19 miles of HDPE force main ranging from 2-inch to 10-inch diameter 

and 1112 individual grinder pump stations. There are larger traditional duplex pump station 

to handle the flow contribution from connecting systems and to pump under the lake to 

avoid pumping around the northern and southern leg of the system. On each of the north 

and south shores, the respective pressure network combines and penetrates the dam on 

the southern shore and discharges into the gravity sewer that flows to the wastewater 

treatment plant. 

The flow rate is determined using the simplified equation (Q=AN+B) from EPA Alternate 

Wastewater Collection System Manual. This approach assumes a flow rate of 250 GPD 

per EDU and a peaking factor of 4. This equation is uses a probabilistic approach to 

determine the number of pumps running simultaneously. The force mains are sized based 

on the calculated flow and a minimum velocity of 2 ft/s. The pump stations for connecting 

systems were sized based on metered flow from those systems and a high level I&I 

determination. The flow was converted into ERUs and incorporated into the LPSS model.  

The two pump stations located just upstream of the two horizontal directional drilled force 

main segments would also be duplex, since no downstream gravity sewer is connected 

and is sized based on the accumulated ERUs from the upstream LPSS. The duplex pump 

stations include backup generation.   

The grinder pump stations would be installed above the lake elevation and incorporating 

the system from each residence. The force main will be installed in the backshore area 

along the lower elevation provided by the sewer access valve to reduce changes in 

elevation and need for air release valves, as well as to minimize the interference of existing 

lake structures. Table 5.1.4 summarizes the Backshore Low Pressure Sewer System 

Alternative. 
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Table 5.1.4. Alternatives Description: Alternative IV 

Lake Lure Subaqueous Sanitary Sewer Replacement 

Town of Lake Lure 

Backshore Low Pressure Sewer System Alternative Description 

All ‘Backshore’ alternatives include the Sewer Access Valve, which enables construction to occur 
‘in the dry’. This alternatives includes approximately 101,400 linear feet of HDPE force main, 4 
duplex pump stations, and 1,112 grinder pump stations.  

Is Figure Included? X  Yes    □  No If yes, Figure #: N/A 

Alternative Feasibility:   X  Feasible    □  Infeasible   

Capital Cost: $56,653,509 Present Worth: $71,128,231 

Water Use, Reuse, Recapture, and Conservation 

 The project type is not applicable to water use, reuse, recapture, and conservation.  
Therefore, no analysis has been completed. 

 The scope of the project is not applicable to water use, reuse, recapture, and conservation.  
Therefore, no analysis has been completed. 

 The project type or project scope requires an analysis of water use, reuse, recapture, and 
conservation.  The analysis is briefly discussed below.  

Energy Conservation (CWSRF funded and co-funded projects only) 

 The project type is not applicable to energy conservation. Therefore, no analysis has been 
completed. 

 The scope of the project is not applicable to energy conservation. Therefore, no analysis 
has been completed. 

 The scope of the project is applicable to energy conservation. The analysis is briefly 
discussed below. 

 The project type is applicable to energy conservation. The analysis is briefly discussed 
below. 

Environmental Impact Description 

In order to construct any of the ‘Backshore’ Alternatives, the lake will have to be lowered to enable 
construction ‘in the dry’. This lowering has occurred in recent years to -12 feet, but not to the 
extent that is planned (-20 feet) for the sewer installation. However, this additional lowering is not 
anticipated to have any greater environmental effect than the previous lake level reductions.  The 
lake currently is lowered at 1-foot per day, the lake would be lowered at the same rate prior to 
the beginning of construction and a held at that level during construction. By maintaining the 
same rate of flow, the environmental impact of the additional 8-feet would be the same as the 
preceding 12-feet. 

 

Long-term, this alternative is judged to have a worse potential for reducing environmental risks 
associated with sewering the properties adjacent to the lakeshore as the Backshore Gravity / Lift 
Stations Alternative. This is primarily due to the significant reliance on pump stations and the risks 
of failure of the hundreds of pump stations that would otherwise be required downslope of each 
home towards the lakeshore, and all Backshore alternatives eliminate the existing aged 
subaqueous manholes and sewers that currently carry significant failure risk. The Backshore Low 
Pressure Sewer System Alternative has roughly the same amount of pipeline, although smaller 
in diameter. The main difference is the substantial increase in pump stations, introducing more 
potential points of failure.   
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Table 5.1.4. Alternatives Description: Alternative IV 

Lake Lure Subaqueous Sanitary Sewer Replacement 

Town of Lake Lure 

Environmental Impact Analysis 

  Greater than Preferred Alternative 

  Less than Preferred Alternative 

  Same as Preferred Alternative 
  Preferred Alternative 

Alternative:   □  Accepted    X  Rejected    

Rationale for Acceptance/Rejection 

The Backshore Low Pressure Sewer System Alternative carries a higher capital cost, than the 
Backshore Gravity / Lift Stations Alternative (the Preferred Alternative), and a substantially higher 
operation cost owing not only to the higher number of pump stations, but also to the pressure 
conditions under which those stations operate. Notwithstanding the failure protections included 
in the design of this alternative, the Town prefers to rely on non-mechanical means of sewer 
conveyance to the greatest extent possible. The additional pump stations increases the O&M 
cost and difficulties in maintaining and operating the system. The Town of Lake Lure is a resort 
community, as such many of the systems are not utilized year round. This intermediate use can 
add to the risk associated with pump failures. The grinder locations would also require a large 
number of right-a-ways to be acquired, which the Town is trying to minimize.   

5.1.2.4 Land-Based Low Pressure Sewer System Alternative 

The Land-Based Low Pressure Sewer System Alternative employs individual grinder 

pump stations at each residence or tie location that pump into a common force main.  

However the force main runs around the perimeter roads and drives and does not involve 

installation in the backshore area. It consists of approximately 28 miles of HDPE force 

main ranging from 2-inch to 6-inch diameter and 760 individual grinder pump stations. 

There are larger traditional duplex pump station to handle the flow contribution from 

connecting systems. On each of the north and south shores, the respective pressure 

network combines and penetrates the dam on the southern shore and discharges into the 

gravity sewer that flows to the wastewater treatment plant. 

The flow rate is determined using the simplified equation (Q=AN+B) from EPA Alternate 

Wastewater Collection System Manual. This approach assumes a flow rate of 250 GPD 

per EDU and a peaking factor of 4. This equation is uses a probabilistic approach to 

determine the number of pumps running simultaneously. The force mains are sized based 

on the calculated flow and a minimum velocity of 2 ft/s. The pump stations for connecting 

systems were sized based on metered flow from those systems and a high level I&I 
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determination. The flow was converted into ERUs and incorporated into the LPSS model.  

The duplex pump stations include backup generation.   

The grinder pump stations would be installed above the lake elevation and incorporating 

the system from each residence. The force mains will need to be installed by HDD to the 

roads and drives above each resident. The force main will be installed along the roads 

surrounding Lake Lure and will need air release valves at changes in elevation. Table 

5.1.5 summarizes the Land-Based Low Pressure Sewer System Alternative. 

Table 5.1.5. Alternatives Description: Alternative V 

Lake Lure Subaqueous Sanitary Sewer Replacement 

Town of Lake Lure 

Land-Based Low Pressure Sewer System Alternative Description 

All ‘Backshore’ alternatives include the Sewer Access Valve, which enables construction to occur 
‘in the dry’. This alternative includes approximately 147,000 linear feet of HDPE force main, 2 
duplex pump stations, and 760 grinder pump stations.  

Is Figure Included? □  Yes    X  No If yes, Figure #: N/A 

Alternative Feasibility:   X  Feasible    □  Infeasible   

Capital Cost: $70,024,641 Present Worth: $79,965,551 

Water Use, Reuse, Recapture, and Conservation 

 The project type is not applicable to water use, reuse, recapture, and conservation.  
Therefore, no analysis has been completed. 

 The scope of the project is not applicable to water use, reuse, recapture, and conservation.  
Therefore, no analysis has been completed. 

 The project type or project scope requires an analysis of water use, reuse, recapture, and 
conservation.  The analysis is briefly discussed below.  

Energy Conservation (CWSRF funded and co-funded projects only) 

 The project type is not applicable to energy conservation. Therefore, no analysis has been 
completed. 

 The scope of the project is not applicable to energy conservation. Therefore, no analysis 
has been completed. 

 The scope of the project is applicable to energy conservation. The analysis is briefly 
discussed below. 

 The project type is applicable to energy conservation. The analysis is briefly discussed 
below. 

Environmental Impact Description 

In order to construct any of the ‘Backshore’ Alternatives, the lake will have to be lowered to enable 
construction ‘in the dry’. This lowering has occurred in recent years to -12 feet, but not to the 
extent that is planned (-20 feet) for the sewer installation. However, this additional lowering is not 
anticipated to have any greater environmental effect than the previous lake level reductions.  The 
lake currently is lowered at 1-foot per day, the lake would be lowered at the same rate prior to 
the beginning of construction and a held at that level during construction. By maintaining the 
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Table 5.1.5. Alternatives Description: Alternative V 

Lake Lure Subaqueous Sanitary Sewer Replacement 

Town of Lake Lure 

same rate of flow, the environmental impact of the additional 8-feet would be the same as the 
preceding 12-feet. 

 

Long-term, this alternative is judged to have a worse potential for reducing environmental risks 
associated with sewering the properties adjacent to the lakeshore as the Backshore Gravity / Lift 
Stations Alternative. This is primarily due to the significant reliance on pump stations and the risks 
of failure of the hundreds of pump stations that would otherwise be required downslope of each 
home towards the lakeshore, and all alternatives eliminate the existing aged subaqueous 
manholes and sewers that currently carry significant failure risk. The Land-Based Low Pressure 
Sewer System Alternative has a greater amount of pipeline, although smaller in diameter.  The 
main difference is the substantial increase in pump stations, introducing more potential points of 
failure.   

Environmental Impact Analysis 

  Greater than Preferred Alternative 

  Less than Preferred Alternative 

  Same as Preferred Alternative 
  Preferred Alternative 

Alternative:   □  Accepted    X  Rejected    

Rationale for Acceptance/Rejection 

The Land-Based Low Pressure Sewer System Alternative carries a higher capital cost, than the 
Backshore Gravity / Lift Stations Alternative (the Preferred Alternative), and a substantially higher 
operation cost owing not only to the higher number of pump stations, but also to the pressure 
conditions under which those stations operate. This alternative serves fewer lots than the 
Backshore Gravity / Lift Alternative and cost more. Notwithstanding the failure protections 
included in the design of this alternative, the Town prefers to rely on non-mechanical means of 
sewer conveyance to the greatest extent possible. The additional pump stations increases the 
O&M cost and difficulties in maintaining and operating the system. The Town of Lake Lure is a 
resort community, as such many of the systems are not utilized year round. This intermediate 
use can add to the risk associated with pump failures. The grinder locations would also require a 
large number of right-a-ways to be acquired, which the Town is trying to minimize.  In addition, 
the force main would need to be installed along roads and drives that are not currently maintained 
by the Town and on which there are no current right-of-ways. As a result, there would be 
substantial right-of-way acquisition to the point that this alternative is not considered feasible.  
The construction would also have to open cut NC highways for a significant length and represent 
a difficult and highly disruptive project to the population of the Town. A geotechnical investigation 
was conducted which indicated a substantial amount of rock excavation. 

 

5.1.3 Wastewater Treatment Plant (Plant) Alternatives 

All of the Wastewater Treatment Plant (Plant) Alternatives assume the Subaqueous Sewer 

System (SASS) has been replaced, are based on a size of 0.5 MGD, and assume the 

following characteristics: BOD5 (250 mg/L), TSS (250mg/L), and Ammonia (30 mg/L). The 
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effluent limits are assumed to be current limits with the inclusion of winter time ammonia 

limits that are twice the summer limits. These assumptions are based on standard 

wastewater characteristics and are more consistent with what the wastewater treatment 

plant would likely encounter without the large amounts of lake infiltration. The SASS 

replacement would greatly reduce the risk of a continuous and uncontrolled flow rate for 

an indeterminate time period that would result from a failure in the SASS and would result 

in process failure of any wastewater plant alternative. As a result, the current plan is to 

replace the SASS prior the complete wastewater treatment plant rehabilitation. Select 

elements of the alternatives are planned as part of Phase 1, as a means of improving the 

operation of the wastewater plant while the SASS is replaced. The capacity of the existing 

0.995 MGD plant will not be increased and will remain a 0.995 MDG plant. 

5.1.3.1 Sequencing Batch Reactor (SBR) Alternative 

The SBR Alternative involves modifications on all of the existing wastewater plant 

structures. The existing fine screen is improperly installed and allows solids to bypass the 

screen. The existing screen will be corrected. The high amount of grit from sand, silt, and 

corrosion by product will be removed by the addition of a grit removal system. The existing 

flocculation basin will be converted into a wet well and become a submersible pump station 

to increase the hydraulic head to flow into the proposed structures.  The existing sediment 

basin will be demolished and replaced with two reactors. A post equalization basin will be 

constructed over the previous sludge drying beds. A new equipment building will be 

constructed to contain the pumps and supporting equipment. The existing 95,000 gallon 

digester will be replaced with two 95,000 gallon digesters.  The SBR approach will require 

the use of a temporary treatment system during the demolition of the existing sediment 

basin and construction of the reactors. Table 5.1.7 summarizes the Sequencing Batch 

Reactor Alternative and Figure 5.5 illustrates proposed SRB Layout for this Alternative. 
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Table 5.1.7. Alternatives Description: Alternative VI 

Lake Lure Subaqueous Sanitary Sewer Replacement 

Town of Lake Lure 

Sequencing Batch Reactor (SBR) Alternative Description 

The SBR Alternative involves modifications on all of the existing wastewater plant structures. The 
existing fine screen is improperly installed and allows solids to bypass the screen. The existing 
screen will be corrected. The high amount of grit from sand, silt, and corrosion by product will be 
removed by the addition of a grit removal system. The existing flocculation basin will be converted 
into a wet well and become a submersible pump station to increase the hydraulic head to flow 
into the proposed structures. The existing sediment basin will be demolished and replaced with 
two reactors. A post equalization basin will be constructed over the previous sludge drying beds. 
A new equipment building will be constructed to contain the pumps, blowers, and supporting 
equipment. The existing 95,000 gallon digester will be replaced with two 95,000 gallon digesters.  
The chlorine contact will be rehabilitated and the walls extended for flood protection. The SBR 
approach will require the use of a temporary treatment system during the demolition of the 
existing sediment basin and construction of the reactors. 

Is Figure Included? X  Yes    □  No If yes, Figure #: Figure 5.5 

Alternative Feasibility:   X  Feasible    □  Infeasible   

Capital Cost: $8,713,257 Present Worth: $14,410,071 

Water Use, Reuse, Recapture, and Conservation 

 The project type is not applicable to water use, reuse, recapture, and conservation.  
Therefore, no analysis has been completed. 

 The scope of the project is not applicable to water use, reuse, recapture, and conservation.  
Therefore, no analysis has been completed. 

 The project type or project scope requires an analysis of water use, reuse, recapture, and 
conservation.  The analysis is briefly discussed below.  

Energy Conservation (CWSRF funded and co-funded projects only) 

 The project type is not applicable to energy conservation. Therefore, no analysis has been 
completed. 

 The scope of the project is not applicable to energy conservation. Therefore, no analysis 
has been completed. 

 The scope of the project is applicable to energy conservation. The analysis is briefly 
discussed below. 

 The project type is applicable to energy conservation. The analysis is briefly discussed 
below. 

Environmental Impact Description 

The environmental impact of the sequencing batch reactor alternative would be limited to the 
existing wastewater plant site and the adjacent access road. The impacts would primarily be the 
risk from runoff during rain events that is typical with structure demolition and construction. This 
alternative would have a slightly greater impact than the preferred alternative due to the inclusion 
of a temporary treatment plant during the course of the project. 
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Table 5.1.7. Alternatives Description: Alternative VI 

Lake Lure Subaqueous Sanitary Sewer Replacement 

Town of Lake Lure 

Environmental Impact Analysis 

  Greater than Preferred Alternative 

  Less than Preferred Alternative 

  Same as Preferred Alternative 
  Preferred Alternative 

Alternative:   □  Accepted    X  Rejected    

Rationale for Acceptance/Rejection 

The SBR alternative has a higher capital cost and total present worth than the selected 
alternative. In addition, the O&M cost are higher than the selected alternative. The SBR 
alternative requires a temporary plant to be utilized during the construction period, and does not 
provide for future capacity. 
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5.1.3.2 Moving Bed Biological Reactor (MBBR) Alternative 

The MBBR Alternative involves modifications on all of the existing wastewater plant 

structures. The existing fine screen is improperly installed and allows solids to bypass the 

screen. The existing screen will be corrected. The high amount of grit from sand, silt, and 

corrosion by product will be removed by the addition of a grit removal system. The existing 

flocculation basin will be converted into a wet well and become a submersible pump station 

to increase the hydraulic head to flow into the proposed structures.  The plant will consist 

of three trains, each with two stages. The first stage is for BOD5 removal and the second 

for nitrification. The first train will be constructed in the current location of a storage shed 

and storage boxes. This train will be utilized during the demolition and conversion of the 

existing sediment basin into the remaining two trains. A new clarifier will be constructed 

over the previous sludge drying beds, and the existing clarifier demolished and a new 

clarifier constructed in its place. The existing 95,000 gallon digester will be replaced with 

two 95,000 gallon digesters. The chlorine contact will be rehabilitated and the walls 

extended for flood protection.  Table 5.1.8 summarizes the Moving Bed Biological Reactor 

Alternative and Figure 5.6 illustrates proposed MBBR Layout for this Alternative. 

 

Table 5.1.8. Alternatives Description: Alternative VII 

Lake Lure Subaqueous Sanitary Sewer Replacement 

Town of Lake Lure 

Moving Bed Biological Reactor (MBBR) Alternative Description 

The MBBR alternative involves modifications on all of the existing wastewater plant structures.  
The existing fine screen is improperly installed and allows solids to bypass the screen. The 
existing screen will be corrected. The high amount of grit from sand, silt, and corrosion by product 
will be removed by the addition of a grit removal system. The existing flocculation basin will be 
converted into a wet well and become a submersible pump station to increase the hydraulic head 
to flow into the proposed structures.  The plant will consist of three trains, each with two stages.  
The first stage is for BOD5 removal and the second for nitrification. The first train will be 
constructed in the current location of a storage shed and storage boxes. This train will be utilized 
during the demolition and conversion of the existing sediment basin into the remaining two trains.  
A new clarifier will be constructed over the previous sludge drying beds, and the existing clarifier 
demolished and a new clarifier constructed in its place. The existing 95,000 gallon digester will 
be replaced with two 95,000 gallon digesters. The chlorine contact will be rehabilitated and the 
walls extended for flood protection. 

Is Figure Included? X  Yes    □  No If yes, Figure #: Figure 5.6  

Alternative Feasibility:   X  Feasible    □  Infeasible   

Capital Cost: $5,914,697 Present Worth: $11,276,802 
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Table 5.1.8. Alternatives Description: Alternative VII 

Lake Lure Subaqueous Sanitary Sewer Replacement 

Town of Lake Lure 

Water Use, Reuse, Recapture, and Conservation 

 The project type is not applicable to water use, reuse, recapture, and conservation.  
Therefore, no analysis has been completed. 

 The scope of the project is not applicable to water use, reuse, recapture, and conservation.  
Therefore, no analysis has been completed. 

 The project type or project scope requires an analysis of water use, reuse, recapture, and 
conservation.  The analysis is briefly discussed below.  

Energy Conservation (CWSRF funded and co-funded projects only) 

 The project type is not applicable to energy conservation. Therefore, no analysis has been 
completed. 

 The scope of the project is not applicable to energy conservation. Therefore, no analysis 
has been completed. 

 The scope of the project is applicable to energy conservation. The analysis is briefly 
discussed below. 

 The project type is applicable to energy conservation. The analysis is briefly discussed 
below. 

Environmental Impact Description 

The environmental impact of the MBBR alternative would be limited to the existing wastewater 
plant site and the adjacent access road. The impacts would primarily be the risk from runoff during 
rain events that is typical with structure demolition and construction. This alternative would have 
the same environmental impact as the preferred alternative.   

Environmental Impact Analysis 

  Greater than Preferred Alternative 

  Less than Preferred Alternative 

  Same as Preferred Alternative 
  Preferred Alternative 

Alternative:   □  Accepted    X  Rejected    

Rationale for Acceptance/Rejection 

The MBBR alternative has a slightly higher capital cost and total present worth than the selected 
alternative. The MBBR alternative requires additional structures to deal with capturing the free 
floating media and requires a more extensive maintenance of the process trains than the 
recommended alternative. 
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5.1.3.3 Integrated Fixed-Film Activated Sludge (IFAS) Alternative 
(Preferred) 

The IFAS alternative involves modifications on all of the existing wastewater plant 

structures. The existing fine screen is improperly installed and allows solids to bypass the 

screen. The existing screen will be corrected. The high amount of grit from sand, silt, and 

corrosion by product will be removed by the addition of a grit removal system. The existing 

flocculation basin will be converted into a wet well and become a submersible pump station 

to increase the hydraulic head to flow into the proposed structures. The plant will consist 

of three trains, each with a submerged fixed film module that is ballasted and sits on the 

bottom of the structure. Each module is self-contained and includes fixed media and 

diffusers for aeration. One of the modules may be removed from the train, without taking 

the train offline. The first train will be constructed in the current location of a storage shed 

and storage boxes. This train will be utilized during the demolition and conversion of the 

existing sediment basin into the remaining two trains. A new clarifier will be constructed 

over the previous sludge drying beds, and the existing clarifier demolished and a new 

clarifier constructed in its place. The existing 95,000 gallon digester will be replaced with 

two 95,000 gallon digesters. The chlorine contact will be rehabilitated and the walls 

extended for flood protection.  Table 5.1.9 summarizes the Integrated Fixed-Film Activated 

Sludge Alternative and Figure 5.7 illustrates proposed IFAS Layout for this Alternative. 

Table 5.1.9. Alternatives Description: Alternative VIII 

Lake Lure Subaqueous Sanitary Sewer Replacement 

Town of Lake Lure 

Integrated Fixed-Film Activated Sludge (IFAS) Alternative Description 

The IFAS alternative involves modifications on all of the existing wastewater plant structures.  
The existing fine screen is improperly installed and allows solids to bypass the screen. The 
existing screen will be corrected. The high amount of grit from sand, silt, and corrosion by product 
will be removed by the addition of a grit removal system. The existing flocculation basin will be 
converted into a wet well and become a submersible pump station to increase the hydraulic head 
to flow into the proposed structures. The plant will consist of three trains, each with a submerged 
fixed film module that is ballasted and sits on the bottom of the structure. Each module is self-
contained and includes fixed media and diffusers for aeration. One of the modules may be 
removed from the train, without taking the train offline. The first train will be constructed in the 
current location of a storage shed and storage boxes. This train will be utilized during the 
demolition and conversion of the existing sediment basin into the remaining two trains. A new 
clarifier will be constructed over the previous sludge drying beds, and the existing clarifier 
demolished and a new clarifier constructed in its place. The existing 95,000 gallon digester will 
be replaced with two 95,000 gallon digesters. The chlorine contact will be rehabilitated and the 
walls extended for flood protection.   
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Table 5.1.9. Alternatives Description: Alternative VIII 

Lake Lure Subaqueous Sanitary Sewer Replacement 

Town of Lake Lure 

Phase 1 of the project would include the correction of the fine screen, the installation of a grit 
removal system, and the replacement of the existing digester with a new one of the same size. 
The Phase 1 project specifically deals with improving solids handling of the existing 
physical/chemical process that would be maintained during the SASS replacement. 

Is Figure Included? X  Yes    □  No If yes, Figure #: Figure 5.7 

Alternative Feasibility:   X  Feasible    □  Infeasible   

Capital Cost: $5,620,585 Present Worth: $10,983,454 

Water Use, Reuse, Recapture, and Conservation 

 The project type is not applicable to water use, reuse, recapture, and conservation.  
Therefore, no analysis has been completed. 

 The scope of the project is not applicable to water use, reuse, recapture, and conservation.  
Therefore, no analysis has been completed. 

 The project type or project scope requires an analysis of water use, reuse, recapture, and 
conservation.  The analysis is briefly discussed below.  

Energy Conservation (CWSRF funded and co-funded projects only) 

 The project type is not applicable to energy conservation. Therefore, no analysis has been 
completed. 

 The scope of the project is not applicable to energy conservation. Therefore, no analysis 
has been completed. 

 The scope of the project is applicable to energy conservation. The analysis is briefly 
discussed below. 

 The project type is applicable to energy conservation. The analysis is briefly discussed 
below. 

Environmental Impact Description 

The environmental impact of the IFAS alternative would be limited to the existing wastewater 
plant site and the adjacent access road.  The impacts would primarily be the risk from runoff 
during rain events that is typical with structure demolition and construction.  This alternative is 
the preferred alternative.   

Environmental Impact Analysis 

  Greater than Preferred Alternative 

  Less than Preferred Alternative 

  Same as Preferred Alternative 
  Preferred Alternative 

Alternative:   X  Accepted    □  Rejected    

Rationale for Acceptance/Rejection 

The IFAS alternative has the lowest capital cost and total present worth. This alternative has the 
ability to expand the capacity of the plant and provides for redundancy. The IFAS modules can 
be removed from the basin and serviced without having to take the basin offline and drain it.  In 
addition, the media is fixed and not subject to loss. This process requires a small footprint and 
allows for the maximization utilization of the existing site. 
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5.2 Future Project Phases 

As mentioned in Section 3.4, due to the magnitude of the issues with the existing 

wastewater collection system, the project must be phased. The phasing consists of short-

term, mid-term, and long-term improvements to achieve the ultimate goal. It is proposed 

the overall project be completed in six (6) phases. Phase 1 involves construction of some 

of the gravity lift sewer system, manhole rehabilitation, and work to rehabilitated portions 

of the Plant and is anticipated to be completed by April 2024. Phases 2 through 5 involve 

the construction of the rest of the gravity lift sewer system. Each phase is anticipated to 

take 2 years to complete with Phase 5 ending by April 2032. With the completion of Phase 

5 in 2032, all of the existing SASS will have been replaced. Phase 6 involves the complete 

IFAS conversion of the Plant and is anticipated to be completed in April 2034. 

5.3 Alternatives Analysis Summary 

Five (5) alternatives for the Subaqueous Sewer System (SASS) replacement were 

considered and four (4) alternatives for the wastewater treatment plant alternative were 

considered. Following the selection of the recommended alternative from each category 

were combined into one project, and then the first phase of the project was pulled out 

based on the immediate needs and available funding.  The installation of a sewer access 

valve is proposed for and included with all alternatives except the No-Action Alternative. 

The Subaqueous Sewer System (SASS) Replacement Alternatives looked at and 

evaluated were: 

 No-Action 

 Backshore Gravity/Lift Station (Preferred) 

 Backshore Pump Stations 

 Backshore Low Pressure Sewer System 

 Land-based Low Pressure Sewer System 

The No-Action Alternative is in infeasible due to the risk associated with the continued 

reliance on the SASS and the continued increase in sanitary sewer overflows (SSOs) that 

will result from the deterioration of the SASS and continued NOVs as a result of the lake 

infiltration. Ultimately, the SASS will fail with catastrophic environmental, social, and 

economic impacts.  All of the backshore approaches utilize a sewer access valve that 

would be installed in the dam to increase the available construction area, dewater the 

construction area, and provide for a dam penetration of the proposed systems.  
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The Backshore Gravity/Lift Station Alternative is the preferred alternative due to the lowest 

economic and environmental impact. This alternative replaces the SASS and has the least 

reliance on pump stations. It has the lowest capital and O&M cost and as a result the 

lowest total present worth. The operation of the alternative also has inherent SSO 

protection through the utilization of a gravity backup in the pump station, which not only 

protects the environment from SSOs, but also improves the O&M of the system.  

The Backshore Pump Station Alternative is rejected because it has a slightly higher cost 

and environmental impact due to an increase in the number of pump stations and a greater 

O&M effort over the preferred alternative.  

The Backshore Low Pressure Sewer System is rejected despite having a similar capital 

cost because of the significantly higher O&M cost due to the enormous increase in pump 

stations. This reliance on pump stations adds significantly to its social and environmental 

impact.  

The Land-based Low Pressure Sewer Alternative is rejected due the highest capital cost, 

O&M cost, and total present worth cost. This alternative has the highest social and 

economic cost.  

The Wastewater Treatment Plant (Plant) Alternatives looked at and evaluated were: 

 No-Action 

 Sequencing Batch Reactor (SBR) 

 Moving Bed Biological Reactor (MBBR) 

 Integrated Fixed-film Activated Sludge (IFAS) (Preferred) 

The No-Action Alternative is infeasible do to the current treatment processes inability to 

meet the NPDES limits. The Plant will not be able to meet its NPDES limits until it is 

converted back to a biological process, and this will not be possible until the lake infiltration 

is removed through the replacement of the SASS. All of the Plant rehabilitation alternatives 

have similar results in terms of removal efficiencies, however there are differences in cost 

and O&M that are used to differentiate the alternatives and make a recommendation.  

The SBR Alternative is rejected due to the highest total present worth cost, the need to 

utilize a temporary treatment plant, and lower redundancy offered by the other 

alternatives.  
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The MBBR Alternative is rejected despite having only a slightly higher total present worth. 

The MBBR offers the same redundancy and footprint as the selected alternatives, but the 

MBBR requires more difficult O&M related to the capture of the free floating media and 

maintenance of fixed diffusers.  

The IFAS Alternative (Preferred) is the selected recommendation due to the lowest total 

present worth, small foot print, redundancy, and modular submerged fixed film that ease 

the O&M of the media and diffusers. 

5.3.1 Results of the Alternatives Analysis for Phase 1 

The results of the alternatives analysis determined the best course of action for Phase 1 

of the overall project is to combine the Gravity/Lift Station Alternative (Preferred) with the 

IFAS Alternative (Preferred) as a solution for the SASS Replacement and Plant 

Rehabilitation.  Due to size, scope, and cost the combined alternatives, this project will be 

phased based on the immediate needs and $12.5M in available funding. The Phase 1 

project would include the sewer access valve, manhole rehabilitation, partial replacement 

of the SASS, correcting the fine screen, a grit removal system, and digester. 

5.4 Present Worth Analysis 

In order to thoroughly evaluate each of the feasible alternatives, the total cost to construct, 

maintain and operate the system must be estimated. Initial capital costs along with the 

present worth of operation and maintenance and replacement costs must be estimated in 

order to thoroughly evaluate each alternative. 

5.4.1 No-Action Alternative 

Despite the No Action Alternative’s seeming zero cost, it actually carries a substantial – 

yet unquantifiable – cost in that the almost certain failure at some point in the future (as 

the pipe is aging beyond a century of service) will force the Town to spend potentially 

millions of dollars in emergency repairs, and even perhaps render the existing system 

completely unusable, eliminating all sewer service for the Town’s residents and dependent 

upstream systems. 
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5.4.2 Subaqueous Sanitary Sewer (SASS) Alternatives 

5.4.2.1 Backshore Gravity/Lift Stations Alternative (Preferred) 

The Backshore Gravity/Lift Stations Alternative will ultimately involve the construction of 

19+ miles of predominantly gravity sewers and 15 lift stations, as well as the perpetual 

energy and maintenance costs of the 15 lift stations. Table 5.2.1 lists the expected capital 

costs associated with this alternative. 

 

The vast majority of system components will have a life cycle substantially exceeding 30 

years. HDPE pipe, for example, can be shown to have a historical successful service life 

of 50 years or more, and studies suggest that it is likely to have a 100-year or greater 

service life (though the material in pipe form has only been in existence since 1955). The 

primary serviceable components of this alternative are the sewer access valve, electro-

mechanical systems including the pumps and generators, and associated controls. Table 

5.2.2 lists the cost life cycle assumptions. 

 

Project Administration ($): $7,355,907

Component Unit Costa
Unit Quantity Total Cost

Sewer Access Valve $2,173,913 EA 1 $2,173,913

4' dia. HDPE Manholes $30,000 LF 94 $2,820,000

6' dia. HDPE Pump Station Manholes $45,000 LF 15 $675,000

Permanent Pump Station Equipment $20,000 LF 15 $300,000

Pump Station Pumps, Electrical, Generator $70,000 EA 15 $1,050,000

4" HDPE Service Connections $188 LF 7,200 $1,350,432

6" HDPE Gravity Sewer $288 LF 4,500 $1,294,200

8" HDPE Gravity Sewer $271 LF 39,300 $10,655,409

10" HDPE Gravity Sewer $370 LF 19,900 $7,362,602

12" HDPE Gravity Sewer $369 EA 18,200 $6,712,888

14" HDPE Gravity Sewer $394 LF 15,300 $6,025,752

16" HDPE Gravity Sewer $470 LF 2,300 $1,080,057

10" HDD across Buffalo Creek $650 EA 2,700 $1,755,000

12" HDD across Cane Creek $780 LF 1,700 $1,326,000
a
Unit costs are in today's dollars, not future dollars. $44,581,253

$4,458,125

$7,355,907

$56,395,285Total Capital Cost: 

Total Construction Cost: 

Construction Contingency Cost: 

Table 5.2.1  Capital Costs

Subaqueous Sanitary Sewer Replacement

Town of Lake Lure

Backshore Gravity / Lift Stations (Preferred)

Project Administration Cost: 



103 

 

Given anticipated maintenance of pumps and generators (anticipated every approximately 

5 years) and replacements (expected at 15 years), and power consumption costs 

averaging $0.90 per pump station per day, there are substantial future costs that should 

be accounted for. Equipment replacement costs are as identified in Tables 5.2.3 through 

5.2.6, and anticipated O&M costs are as identified in Tables 5.2.7 and 5.2.8.  Table 5.2.9 

and 5.2.10 identify intermittent costs, namely mechanical equipment services. 

Component

Expected 

Life Cycle

Replacement 

Expected?†

Rationale for Expected 

Life Cycle

Sewer Access Valve 75 N Typical Life Expectancy

4' dia. HDPE Manholes 100 N

6' dia. HDPE Pump Station Manholes 100 N

Permanent Pump Station Equipment 40 N
HDPE / SS / Buried 

Components

Pump Station Pumps, Electrical, Generator 15 Y
Mechanical / Electrical 

Equipment

4" HDPE Service Connections 100 N

6" HDPE Gravity Sewer 100 N

8" HDPE Gravity Sewer 100 N

10" HDPE Gravity Sewer 100 N

12" HDPE Gravity Sewer 100 N

14" HDPE Gravity Sewer 100 N

16" HDPE Gravity Sewer 100 N

10" HDD across Buffalo Creek 100 N

12" HDD across Cane Creek 100 N
†
Period for replacement would be Years 1 through 20 only.

Table 5.2.2  Project Cost Life Cycle Assumptions

Subaqueous Sanitary Sewer Replacement

Town of Lake Lure

Backshore Gravity / Lift Stations (Preferred)

Long-term endurance 

with no corrosion

Long-term endurance 

with no corrosion
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2.97% 4.875%

1 2 3 4 5

Sewer Access Valve $2,173,913 EA 1 $0 $0 $0 $0 $0

4' dia. HDPE Manholes $30,000 LF 94 $0 $0 $0 $0 $0

6' dia. HDPE Pump Station Manholes $45,000 LF 15 $0 $0 $0 $0 $0

Permanent Pump Station Equipment $20,000 LF 15 $0 $0 $0 $0 $0

Pump Station Pumps, Electrical, Generator $70,000 EA 15 $0 $0 $0 $0 $0

4" HDPE Service Connections $188 LF 7,200 $0 $0 $0 $0 $0

6" HDPE Gravity Sewer $288 LF 4,500 $0 $0 $0 $0 $0

8" HDPE Gravity Sewer $271 LF 39,300 $0 $0 $0 $0 $0

10" HDPE Gravity Sewer $370 LF 19,900 $0 $0 $0 $0 $0

12" HDPE Gravity Sewer $369 EA 18,200 $0 $0 $0 $0 $0

14" HDPE Gravity Sewer $394 LF 15,300 $0 $0 $0 $0 $0

16" HDPE Gravity Sewer $470 LF 2,300 $0 $0 $0 $0 $0

10" HDD across Buffalo Creek $650 EA 2,700 $0 $0 $0 $0 $0

12" HDD across Cane Creek $780 LF 1,700 $0 $0 $0 $0 $0

$0 $0 $0 $0 $0Total Present Value of Replacement Costs (Years 1 to 5): 

Present Value of Replacement Costs in Year:

Table 5.2.3  Replacement Costs (Years 1 to 5)

Subaqueous Sanitary Sewer Replacement

Town of Lake Lure

Backshore Gravity / Lift Stations (Preferred)

Component Unit Cost Unit Quantity

EPA Discount Rate: Current Inflation Rate based on Construction Cost Index:
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2.97% 4.875%

6 7 8 9 10

Sewer Access Valve $2,173,913 EA 1 $0 $0 $0 $0 $0

4' dia. HDPE Manholes $30,000 LF 94 $0 $0 $0 $0 $0

6' dia. HDPE Pump Station Manholes $45,000 LF 15 $0 $0 $0 $0 $0

Permanent Pump Station Equipment $20,000 LF 15 $0 $0 $0 $0 $0

Pump Station Pumps, Electrical, Generator $70,000 EA 15 $0 $0 $0 $0 $0

4" HDPE Service Connections $188 LF 7,200 $0 $0 $0 $0 $0

6" HDPE Gravity Sewer $288 LF 4,500 $0 $0 $0 $0 $0

8" HDPE Gravity Sewer $271 LF 39,300 $0 $0 $0 $0 $0

10" HDPE Gravity Sewer $370 LF 19,900 $0 $0 $0 $0 $0

12" HDPE Gravity Sewer $369 EA 18,200 $0 $0 $0 $0 $0

14" HDPE Gravity Sewer $394 LF 15,300 $0 $0 $0 $0 $0

16" HDPE Gravity Sewer $470 LF 2,300 $0 $0 $0 $0 $0

10" HDD across Buffalo Creek $650 EA 2,700 $0 $0 $0 $0 $0

12" HDD across Cane Creek $780 LF 1,700 $0 $0 $0 $0 $0

$0 $0 $0 $0 $0Total Present Value of Replacement Costs (Years 6 to 10): 

Table 5.2.4  Replacement Costs (Years 6 to 10)

Subaqueous Sanitary Sewer Replacement

Town of Lake Lure

Present Value of Replacement Costs in Year:

Backshore Gravity / Lift Stations (Preferred)

Component Unit Cost Unit Quantity

EPA Discount Rate: Current Inflation Rate based on Construction Cost Index:
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2.97% 4.875%

11 12 13 14 15

Sewer Access Valve $2,173,913 EA 1 $0 $0 $0 $0 $0

4' dia. HDPE Manholes $30,000 LF 94 $0 $0 $0 $0 $0

6' dia. HDPE Pump Station Manholes $45,000 LF 15 $0 $0 $0 $0 $0

Permanent Pump Station Equipment $20,000 LF 15 $0 $0 $0 $0 $0

Pump Station Pumps, Electrical, Generator $70,000 EA 15 $0 $0 $0 $0 $797,931

4" HDPE Service Connections $188 LF 7,200 $0 $0 $0 $0 $0

6" HDPE Gravity Sewer $288 LF 4,500 $0 $0 $0 $0 $0

8" HDPE Gravity Sewer $271 LF 39,300 $0 $0 $0 $0 $0

10" HDPE Gravity Sewer $370 LF 19,900 $0 $0 $0 $0 $0

12" HDPE Gravity Sewer $369 EA 18,200 $0 $0 $0 $0 $0

14" HDPE Gravity Sewer $394 LF 15,300 $0 $0 $0 $0 $0

16" HDPE Gravity Sewer $470 LF 2,300 $0 $0 $0 $0 $0

10" HDD across Buffalo Creek $650 EA 2,700 $0 $0 $0 $0 $0

12" HDD across Cane Creek $780 LF 1,700 $0 $0 $0 $0 $0

$0 $0 $0 $0 $797,931Total Present Value of Replacement Costs (Years 11 to 15): 

Table 5.2.5  Replacement Costs (Years 11 to 15)

Subaqueous Sanitary Sewer Replacement

Town of Lake Lure

Present Value of Replacement Costs in Year:

Backshore Gravity / Lift Stations (Preferred)

Component Unit Cost Unit Quantity

EPA Discount Rate: Current Inflation Rate based on Construction Cost Index:
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2.97% 4.875%

16 17 18 19 20

Sewer Access Valve $2,173,913 EA 1 $0 $0 $0 $0 $0

4' dia. HDPE Manholes $30,000 LF 94 $0 $0 $0 $0 $0

6' dia. HDPE Pump Station Manholes $45,000 LF 15 $0 $0 $0 $0 $0

Permanent Pump Station Equipment $20,000 LF 15 $0 $0 $0 $0 $0

Pump Station Pumps, Electrical, Generator $70,000 EA 15 $0 $0 $0 $0 $0

4" HDPE Service Connections $188 LF 7,200 $0 $0 $0 $0 $0

6" HDPE Gravity Sewer $288 LF 4,500 $0 $0 $0 $0 $0

8" HDPE Gravity Sewer $271 LF 39,300 $0 $0 $0 $0 $0

10" HDPE Gravity Sewer $370 LF 19,900 $0 $0 $0 $0 $0

12" HDPE Gravity Sewer $369 EA 18,200 $0 $0 $0 $0 $0

14" HDPE Gravity Sewer $394 LF 15,300 $0 $0 $0 $0 $0

16" HDPE Gravity Sewer $470 LF 2,300 $0 $0 $0 $0 $0

10" HDD across Buffalo Creek $650 EA 2,700 $0 $0 $0 $0 $0

12" HDD across Cane Creek $780 LF 1,700 $0 $0 $0 $0 $0

$0 $0 $0 $0 $0

$797,931Total Present Value of Replacement Costs (Life of Project): 

Total Present Value of Replacement Costs (Years 16 to 20): 

Table 5.2.6  Replacement Costs (Years 16 to 20)

Subaqueous Sanitary Sewer Replacement

Town of Lake Lure

Present Value of Replacement Costs in Year:

Backshore Gravity / Lift Stations (Preferred)

Component Unit Cost Unit Quantity

EPA Discount Rate: Current Inflation Rate based on Construction Cost Index:
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0.09% 4.875%

1 2 3 4 5 6 7 8 9 10

Sewer Access Valve $100 EA 1 $95 $91 $87 $83 $79 $76 $72 $69 $66 $63

Inspection/Cleaning of manholes and pipe $1,000 LS 1 $954 $911 $869 $829 $792 $755 $721 $688 $657 $627

Pumps - Electricity (avg $0.90/day per LS) $329 EA 15 $4,703 $4,488 $4,283 $4,087 $3,901 $3,723 $3,553 $3,390 $3,236 $3,088

$5,752 $5,490 $5,239 $5,000 $4,772 $4,554 $4,346 $4,147 $3,958 $3,777Total Present Value of Yearly O&M Expenses (Years 1-10): 

Present Value of O&M Costs for Year:

Subaqueous Sanitary Sewer Replacement

Table 5.2.7 Present Value of Operations and Maintenance Costs (Years 1-10)

Town of Lake Lure

Backshore Gravity / Lift Stations (Preferred)

EPA Discount Rate: Current Inflation Rate Based on Municipal Cost Index: 

Component Unit Cost Unit Quantity

0.09% 4.875%

11 12 13 14 15 16 17 18 19 20

Sewer Access Valve $100 EA 1 $60 $57 $54 $52 $50 $47 $45 $43 $41 $39

Inspection/Cleaning of manholes and pipe $1,000 LS 15 $8,971 $8,561 $8,170 $7,797 $7,441 $7,101 $6,777 $6,468 $6,172 $5,891

Pumps - Electricity (avg $0.90/day per LS) $329 EA 15 $2,947 $2,812 $2,684 $2,561 $2,444 $2,333 $2,226 $2,125 $2,028 $1,935

$11,977 $11,431 $10,909 $10,411 $9,935 $9,482 $9,049 $8,636 $8,241 $7,865

$144,969Total Present Value of Annual O&M Costs (Life of Project): 

Total Present Value of Yearly O&M Expenses (Years 11-20): 

Current Inflation Rate Based on Municipal Cost Index: EPA Discount Rate: 

Table 5.2.8 Present Value of Operations and Maintenance Costs (Years 11-20)

Subaqueous Sanitary Sewer Replacement

Town of Lake Lure

Backshore Gravity / Lift Stations (Preferred)

Present Value of O&M Costs for Year:

Component Unit Cost Unit Quantity
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0.09% 4.875%

1 2 3 4 5 6 7 8 9 10

Pumps and Gensets - Service/Rebuild $1,500 EA 15 $0 $0 $0 $0 $17,811 $0 $0 $0 $0 $14,100

$0 $0 $0 $0 $17,811 $0 $0 $0 $0 $14,100

Table 5.2.9  Present Value of Intermittent Operations and Maintenance Costs (Years 1-10)

Backshore Gravity / Lift Stations (Preferred)

Present Value of O&M Costs for Year:

Total Present Value of Intermittent Operations & Maintenace Costs (Years 1-10): 

EPA Discount Rate: Current Inflation Rate Based on Municipal Cost Index: 

Town of Lake Lure

Subaqueous Sanitary Sewer Replacement

Component Unit Cost Unit Quantity

0.09% 4.875%

11 12 13 14 15 16 17 18 19 20

Pumps and Gensets - Service/Rebuild $1,500 EA 15 $0 $0 $0 $0 $0 $0 $0 $0 $0 $8,836

$0 $0 $0 $0 $0 $0 $0 $0 $0 $8,836

$40,747

Total Present Value of Intermittent Operations & Maintenace Costs (Years 11-20): 

Total Present Value of Intermittent Operations & Maintenance Costs (Life of Project): 

EPA Discount Rate: Current Inflation Rate Based on Municipal Cost Index: 

Table 5.2.10  Present Value of Intermittent Operations and Maintenance Costs (Years 11-20)

Subaqueous Sanitary Sewer Replacement

Town of Lake Lure

Backshore Gravity / Lift Stations (Preferred)

Present Value of O&M Costs for Year:

Component Unit Cost Unit Quantity
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5.4.2.2 Backshore Pump Stations Alternative 

The Backshore Pump Stations Alternative will ultimately involve the construction of 19+ 

miles of gravity sewers, 13 miles of force mains and 22 lift stations, as well as the perpetual 

energy and maintenance costs of the 22 lift stations. Table 5.2.11 lists the expected capital 

costs associated with this alternative. 

 

The vast majority of system components will have a life cycle substantially exceeding 30 

years.  HDPE pipe, for example, can be shown to have a historical successful service life 

of 50 years or more, and studies suggest that it is likely to have a 100-year or greater 

service life (though the material in pipe form has only been in existence since 1955).  The 

primary serviceable components of this alternative are the sewer access valve, electro-

Alternative: 

Project Administration ($): $8,047,105

Component Unit Costa
Unit Quantity Total Cost

Sewer Access Valve $2,173,913 EA 1 $2,173,913

4' dia. HDPE Manholes $30,000 LF 87 $2,610,000

6' dia. HDPE Pump Station Manholes $45,000 LF 22 $990,000

Permanent Pump Station Equipment $20,000 LF 22 $440,000

Pump Station Pumps, Electrical, Generator $70,000 EA 22 $1,540,000

4" HDPE Service Connections $188 LF 7,200 $1,350,432

8" HDPE Gravity Sewer $300 LF 85,800 $25,761,450

10" HDPE Gravity Sewer $374 LF 9,200 $3,442,640

12" HDPE Gravity Sewer $356 EA 7,200 $2,564,568

4" HDPE Forcemain $62 LF 28,300 $1,743,280

5" HDPE Forcemain $92 LF 7,800 $714,480

6" HDPE Forcemain $93 LF 7,700 $719,488

7" HDPE Forcemain $102 LF 10,600 $1,076,006

8" HDPE Forcemain $103 LF 7,300 $754,674

10" HDPE Forcemain $114 LF 6,800 $776,900

7" HDD across Buffalo Creek $455 EA 2,700 $1,228,500

8" HDD across Cane Creek $520 LF 1,700 $884,000
a
Unit costs are in today's dollars, not future dollars. $48,770,331

$4,877,033

$8,047,105

$61,694,469

Total Construction Cost: 

Construction Contingency Cost: 

Project Administration Cost: 

Total Capital Cost: 

Table 5.2.11  Capital Costs

Subaqueous Sanitary Sewer Replacement

Town of Lake Lure

Backshore Pump Stations
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mechanical systems including the pumps and generators, and associated controls. Table 

5.2.12 lists the cost life cycle assumptions. 

 

Given anticipated maintenance of pumps and generators (anticipated every approximately 

5 years) and replacements (expected at 15 years), and power consumption costs 

averaging $1.00 per pump station per day, there are substantial future costs that should 

be accounted for. Equipment replacement costs are as identified in Tables 5.2.13 through 

5.2.16 and anticipated O&M costs are as identified in Tables 5.2.17 and 5.2.18. Table 

5.2.19 and 5.2.20 identify intermittent costs, namely mechanical equipment services.  

 

Component

Expected 

Life Cycle

Replacement 

Expected?†

Rationale for Expected 

Life Cycle

Sewer Access Valve 75 N Typical Life Expectancy

4' dia. HDPE Manholes 100 N

6' dia. HDPE Pump Station Manholes 100 N

Permanent Pump Station Equipment 40 N
HDPE/SS/Buried 

Components

Pump Station Pumps, Electrical, Generator 15 Y
Mechanical/Electrical 

Equipment

4" HDPE Service Connections 100 N

8" HDPE Gravity Sewer 100 N

10" HDPE Gravity Sewer 100 N

12" HDPE Gravity Sewer 100 N

4" HDPE Forcemain 100 N

5" HDPE Forcemain 100 N

6" HDPE Forcemain 100 N

7" HDPE Forcemain 100 N

8" HDPE Forcemain 100 N

10" HDPE Forcemain 100 N

7" HDD across Buffalo Creek 100 N

8" HDD across Cane Creek 100 N
†
Period for replacement would be Years 1 through 20 only.

Table 5.2.12  Project Cost Life Cycle Assumptions

Subaqueous Sanitary Sewer Replacement

Town of Lake Lure

Backshore Pump Stations

Long-term endurance 

with no corrosion

Long-term endurance 

with no corrosion
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2.97% 4.875%

Component Unit Cost Unit Quantity 1 2 3 4 5

Sewer Access Valve $2,173,913 EA 1 $0 $0 $0 $0 $0

4' dia. HDPE Manholes $30,000 LF 87 $0 $0 $0 $0 $0

6' dia. HDPE Pump Station Manholes $45,000 LF 22 $0 $0 $0 $0 $0

Permanent Pump Station Equipment $20,000 LF 22 $0 $0 $0 $0 $0

Pump Station Pumps, Electrical, Generator $70,000 EA 22 $0 $0 $0 $0 $0

4" HDPE Service Connections $188 LF 7,200 $0 $0 $0 $0 $0

8" HDPE Gravity Sewer $300 LF 85,800 $0 $0 $0 $0 $0

10" HDPE Gravity Sewer $374 LF 9,200 $0 $0 $0 $0 $0

12" HDPE Gravity Sewer $356 EA 7,200 $0 $0 $0 $0 $0

4" HDPE Forcemain $62 LF 28,300 $0 $0 $0 $0 $0

5" HDPE Forcemain $92 LF 7,800 $0 $0 $0 $0 $0

6" HDPE Forcemain $93 LF 7,700 $0 $0 $0 $0 $0

7" HDPE Forcemain $102 LF 10,600 $0 $0 $0 $0 $0

8" HDPE Forcemain $103 LF 7,300 $0 $0 $0 $0 $0

10" HDPE Forcemain $114 LF 6,800 $0 $0 $0 $0 $0

7" HDD across Buffalo Creek $455 EA 2,700 $0 $0 $0 $0 $0

8" HDD across Cane Creek $520 LF 1,700 $0 $0 $0 $0 $0

$0 $0 $0 $0 $0Total Present Value of Replacement Costs (Years 1 to 5):

Table 5.2.13  Replacement Costs (Years 1 to 5)

Subaqueous Sanitary Sewer Replacement

Town of Lake Lure

Present Value of Replacement Costs in Year:

Backshore Pump Stations

Current Inflation Rate based on Construction Cost Index: EPA Discount Rate:
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2.97% 4.875%

Component Unit Cost Unit Quantity 6 7 8 9 10

Sewer Access Valve $2,173,913 EA 1 $0 $0 $0 $0 $0

4' dia. HDPE Manholes $30,000 LF 87 $0 $0 $0 $0 $0

6' dia. HDPE Pump Station Manholes $45,000 LF 22 $0 $0 $0 $0 $0

Permanent Pump Station Equipment $20,000 LF 22 $0 $0 $0 $0 $0

Pump Station Pumps, Electrical, Generator $70,000 EA 22 $0 $0 $0 $0 $0

4" HDPE Service Connections $188 LF 7,200 $0 $0 $0 $0 $0

8" HDPE Gravity Sewer $300 LF 85,800 $0 $0 $0 $0 $0

10" HDPE Gravity Sewer $374 LF 9,200 $0 $0 $0 $0 $0

12" HDPE Gravity Sewer $356 EA 7,200 $0 $0 $0 $0 $0

4" HDPE Forcemain $62 LF 28,300 $0 $0 $0 $0 $0

5" HDPE Forcemain $92 LF 7,800 $0 $0 $0 $0 $0

6" HDPE Forcemain $93 LF 7,700 $0 $0 $0 $0 $0

7" HDPE Forcemain $102 LF 10,600 $0 $0 $0 $0 $0

8" HDPE Forcemain $103 LF 7,300 $0 $0 $0 $0 $0

10" HDPE Forcemain $114 LF 6,800 $0 $0 $0 $0 $0

7" HDD across Buffalo Creek $455 EA 2,700 $0 $0 $0 $0 $0

8" HDD across Cane Creek $520 LF 1,700 $0 $0 $0 $0 $0

$0 $0 $0 $0 $0Total Present Value of Replacement Costs (Years 6 to 10):

Table 5.2.14  Replacement Costs (Years 6 to 10)

Subaqueous Sanitary Sewer Replacement

Town of Lake Lure

Present Value of Replacement Costs in Year:

Backshore Pump Stations

Current Inflation Rate based on Construction Cost Index: EPA Discount Rate:



114 

 
  

2.97% 4.875%

Component Unit Cost Unit Quantity 11 12 13 14 15

Sewer Access Valve $2,173,913 EA 1 $0 $0 $0 $0 $0

4' dia. HDPE Manholes $30,000 LF 87 $0 $0 $0 $0 $0

6' dia. HDPE Pump Station Manholes $45,000 LF 22 $0 $0 $0 $0 $0

Permanent Pump Station Equipment $20,000 LF 22 $0 $0 $0 $0 $0

Pump Station Pumps, Electrical, Generator $70,000 EA 22 $0 $0 $0 $0 $1,170,299

4" HDPE Service Connections $188 LF 7,200 $0 $0 $0 $0 $0

8" HDPE Gravity Sewer $300 LF 85,800 $0 $0 $0 $0 $0

10" HDPE Gravity Sewer $374 LF 9,200 $0 $0 $0 $0 $0

12" HDPE Gravity Sewer $356 EA 7,200 $0 $0 $0 $0 $0

4" HDPE Forcemain $62 LF 28,300 $0 $0 $0 $0 $0

5" HDPE Forcemain $92 LF 7,800 $0 $0 $0 $0 $0

6" HDPE Forcemain $93 LF 7,700 $0 $0 $0 $0 $0

7" HDPE Forcemain $102 LF 10,600 $0 $0 $0 $0 $0

8" HDPE Forcemain $103 LF 7,300 $0 $0 $0 $0 $0

10" HDPE Forcemain $114 LF 6,800 $0 $0 $0 $0 $0

7" HDD across Buffalo Creek $455 EA 2,700 $0 $0 $0 $0 $0

8" HDD across Cane Creek $520 LF 1,700 $0 $0 $0 $0 $0

$0 $0 $0 $0 $1,170,299Total Present Value of Replacement Costs (Years 11 to 15):

Table 5.2.15  Replacement Costs (Years 11 to 15)

Subaqueous Sanitary Sewer Replacement

Town of Lake Lure

Present Value of Replacement Costs in Year:

Backshore Pump Stations

Current Inflation Rate based on Construction Cost Index: EPA Discount Rate:
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2.97% 4.875%

Component Unit Cost Unit Quantity 16 17 18 19 20

Sewer Access Valve $2,173,913 EA 1 $0 $0 $0 $0 $0

4' dia. HDPE Manholes $30,000 LF 87 $0 $0 $0 $0 $0

6' dia. HDPE Pump Station Manholes $45,000 LF 22 $0 $0 $0 $0 $0

Permanent Pump Station Equipment $20,000 LF 22 $0 $0 $0 $0 $0

Pump Station Pumps, Electrical, Generator $70,000 EA 22 $0 $0 $0 $0 $0

4" HDPE Service Connections $188 LF 7,200 $0 $0 $0 $0 $0

8" HDPE Gravity Sewer $300 LF 85,800 $0 $0 $0 $0 $0

10" HDPE Gravity Sewer $374 LF 9,200 $0 $0 $0 $0 $0

12" HDPE Gravity Sewer $356 EA 7,200 $0 $0 $0 $0 $0

4" HDPE Forcemain $62 LF 28,300 $0 $0 $0 $0 $0

5" HDPE Forcemain $92 LF 7,800 $0 $0 $0 $0 $0

6" HDPE Forcemain $93 LF 7,700 $0 $0 $0 $0 $0

7" HDPE Forcemain $102 LF 10,600 $0 $0 $0 $0 $0

8" HDPE Forcemain $103 LF 7,300 $0 $0 $0 $0 $0

10" HDPE Forcemain $114 LF 6,800 $0 $0 $0 $0 $0

7" HDD across Buffalo Creek $455 EA 2,700 $0 $0 $0 $0 $0

8" HDD across Cane Creek $520 LF 1,700 $0 $0 $0 $0 $0

$0 $0 $0 $0 $0

Total Present Value of Replacement Costs (Life of Project): $1,170,299

Total Present Value of Replacment Costs (Years 16 to 20):

Table 5.2.16  Replacement Costs (Years 16 to 20)

Subaqueous Sanitary Sewer Replacement

Town of Lake Lure

Present Value of Replacement Costs in Year:

Backshore Pump Stations

Current Inflation Rate based on Construction Cost Index: EPA Discount Rate:
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0.09% 4.875%

1 2 3 4 5 6 7 8 9 10

Sewer Access Valve $100 EA 1 $95 $91 $87 $83 $79 $76 $72 $69 $66 $63

Inspection/Cleaning of manholes and pipe $1,000 LS 1 $954 $911 $869 $829 $792 $755 $721 $688 $657 $627

Pumps - Electricity (avg $1.00/day per LS) $365 EA 22 $7,663 $7,313 $6,980 $6,661 $6,357 $6,066 $5,789 $5,525 $5,273 $5,032

$8,713 $8,315 $7,936 $7,573 $7,228 $6,898 $6,583 $6,282 $5,995 $5,721Total Present Value of Yearly O&M Expenses (Years 1-10): 

Present Value of O&M Costs for Year:

Table 5.2.17 Present Value of Operations and Maintenance Costs (Years 1-10)

Subaqueous Sanitary Sewer Replacement

Town of Lake Lure

Backshore Pump Stations

Current Inflation Rate Based on Municipal Cost Index: EPA Discount Rate: 

Component Unit Cost Unit Quantity

0.09% 4.875%

11 12 13 14 15 16 17 18 19 20

Sewer Access Valve $100 EA 1 $60 $57 $54 $52 $50 $47 $45 $43 $41 $39

Inspection/Cleaning of manholes and pipe $1,000 LS 1 $598 $571 $545 $520 $496 $473 $452 $431 $411 $393

Pumps - Electricity (avg $1.00/day per LS $365 EA 22 $4,802 $4,583 $4,374 $4,174 $3,984 $3,802 $3,628 $3,462 $3,304 $3,153

$5,460 $5,211 $4,973 $4,746 $4,529 $4,322 $4,125 $3,937 $3,757 $3,585

$115,889

Total Present Value of Yearly O&M Expenses (Years 11-20): 

EPA Discount Rate: 

Total Present Value of Annual O&M Costs (Life of Project): 

Table 5.2.18 Present Value of Operations and Maintenance Costs (Years 11-20)

Subaqueous Sanitary Sewer Replacement

Town of Lake Lure

Backshore Pump Stations

Present Value of O&M Costs for Year:

Current Inflation Rate Based on Municipal Cost Index: 

Component Unit Cost Unit Quantity
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0.09% 4.875%

1 2 3 4 5 6 7 8 9 10

Pumps - Service/Rebuild $1,500 EA 22 $0 $0 $0 $0 $26,124 $0 $0 $0 $0 $20,680

$0 $0 $0 $0 $26,124 $0 $0 $0 $0 $20,680Total Present Value of Intermittent Operations & Maintenace Costs (Years 1-10): 

Table 5.2.19  Present Value of Intermittent Operations and Maintenance Costs (Years 1-10)

Subaqueous Sanitary Sewer Replacement

Town of Lake Lure

Backshore Pump Stations

Present Value of O&M Costs for Year:

EPA Discount Rate: Current Inflation Rate Based on Municipal Cost Index: 

Component Unit Cost Unit Quantity

0.09% 4.875%

11 12 13 14 15 16 17 18 19 20

Pumps - Service/Rebuild $1,500 EA 22 $0 $0 $0 $0 $0 $0 $0 $0 $0 $12,959

$0 $0 $0 $0 $0 $0 $0 $0 $0 $12,959

$59,763

Total Present Value of Intermittent Operations & Maintenace Costs (Years 11-20): 

Total Present Value of Intermittent Operations & Maintenance Costs (Life of Project): 

EPA Discount Rate:

Table 5.2.20  Present Value of Intermittent Operations and Maintenance Costs (Years 11-20)

Subaqueous Sanitary Sewer Replacement

Town of Lake Lure

Backshore Pump Stations

Present Value of O&M Costs for Year:

Current Inflation Rate Based on Municipal Cost Index: 

Component Unit Cost Unit Quantity
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5.4.2.3 Backshore Low Pressure Sewer System Alternative 

 The Backshore Low Pressure Sewer System Alternative will ultimately involve the 

construction of 19+ miles of force mains and 1,112 individual grinder pump stations, as 

well as the perpetual energy and maintenance costs of those individual pump stations. 

Table 5.2.21 lists the expected capital costs associated with this alternative. 

 

The vast majority of system components will have a life cycle substantially exceeding 30 

years.  HDPE pipe, for example, can be shown to have a historical successful service life 

of 50 years or more, and studies suggest that it is likely to have a 100-year or greater 

service life (though the material in pipe form has only been in existence since 1955).  The 

primary serviceable component of this alternative is the electro-mechanical systems 

including the pumps and generators, and associated controls. Table 5.2.22 lists the cost 

life cycle assumptions. 

Alternative: 

Project Administration ($): $7,389,588

Component Unit Costa
Unit Quantity Total Cost

Sewer Access Valve $2,173,913 EA 1 $2,173,913

HDPE 2" Force Main $60 LF 24,852 $1,491,120

HDPE 3" Force Main $90 LF 20,491 $1,844,190

HDPE 4" Force Main $120 LF 15,788 $1,894,560

HDPE 6" Force Main $180 LF 30,620 $5,511,600

HDPE 8" Force Main $240 LF 8,850 $2,124,000

Low Pressure Grinder Pump Station $15,000 EA 1,112 $16,680,000

Intermediate Pump Stations $500,000 EA 2 $1,000,000

Pump Station serving Chimney Rock Village $500,000 LS 1 $500,000

Pump Station serving Rumbling Bald Resort $350,000 LS 1 $350,000

Lateral Connections $2,000 EA 1,112 $2,224,000

HDPE Force Main installed by HDD $780 LF 4,400 $3,432,000

Right-of-Way Acquisition $5,000 EA 1,112 $5,560,000
a
Unit costs are in today's dollars, not future dollars. $44,785,383

$4,478,538

$7,389,588

$56,653,509

Construction Contingency Cost: 

Project Administration Cost: 

Total Capital Cost: 

Table 5.2.21  Capital Costs

Subaqueous Sanitary Sewer Replacement

Town of Lake Lure

Backshore Low Pressure Sewer System

Total Construction Cost: 
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Given anticipated maintenance of pumps and generators (anticipated every approximately 

5 years) and replacements (expected at 15 years), and power consumption costs 

averaging $1.00 per pump station per day, there are substantial future costs that should 

be accounted for. Equipment replacement costs are as identified in Tables 5.2.23 through 

5.2.26, and anticipated O&M costs (electricity) are as identified in Tables 5.2.27 and 

5.2.28. Table 5.2.29 and 5.2.30 identify intermittent costs, namely mechanical equipment 

services.  

 

Component

Expected 

Life Cycle

Replacement 

Expected?†

Rationale for Expected 

Life Cycle

Sewer Access Valve 75 N Typical Life Expectancy

HDPE 2" Force Main 100 N

HDPE 3" Force Main 100 N

HDPE 4" Force Main 100 N

HDPE 6" Force Main 100 N

HDPE 8" Force Main 100 N

Low Pressure Grinder Pump Station 7 Y

Intermediate Pump Stations 15 Y

Pump Station serving Chimney Rock Village 15 Y

Pump Station serving Rumbling Bald Resort 15 Y

Lateral Connections 100 N

HDPE Force Main installed by HDD 100 N
†
Period for replacement would be Years 1 through 20 only.

Long-term endurance with 

no corrosion

Long-term endurance with 

no corrosion

Pump/Mechanical/Electrical 

Equipment

Table 5.2.22  Project Cost Life Cycle Assumptions

Subaqueous Sanitary Sewer Replacement

Town of Lake Lure

Backshore Low Pressure Sewer System
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2.97% 4.875%

Component Unit Cost Unit Quantity 1 2 3 4 5

Sewer Access Valve $2,173,913 EA 1 $0 $0 $0 $0 $0

HDPE 2" Force Main $60 LF 24,852 $0 $0 $0 $0 $0

HDPE 3" Force Main $90 LF 20,491 $0 $0 $0 $0 $0

HDPE 4" Force Main $120 LF 15,788 $0 $0 $0 $0 $0

HDPE 6" Force Main $180 LF 30,620 $0 $0 $0 $0 $0

HDPE 8" Force Main $240 LF 8,850 $0 $0 $0 $0 $0

Low Pressure Grinder Pump Station $6,127 EA 1,112 $0 $0 $0 $0 $0

Intermediate Pump Stations $500,000 EA 2 $0 $0 $0 $0 $0

Pump Station serving Chimney Rock Village $500,000 LS 1 $0 $0 $0 $0 $0

Pump Station serving Rumbling Bald Resort $350,000 LS 1 $0 $0 $0 $0 $0

Lateral Connections $2,000 EA 1,112 $0 $0 $0 $0 $0

HDPE Force Main installed by HDD $780 LF 4,400 $0 $0 $0 $0 $0

$0 $0 $0 $0 $0

Present Value of Replacement Costs in Year:

Total Present Value of Replacement Costs (Years 1 to 5):

Table 5.2.23  Replacement Costs (Years 1 to 5)

Subaqueous Sanitary Sewer Replacement

Town of Lake Lure

Backshore Low Pressure Sewer System

Current Inflation Rate based on Construction Cost Index: EPA Discount Rate:
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2.97% 4.875%

Component Unit Cost Unit Quantity 6 7 8 9 10

Sewer Access Valve $2,173,913 EA 1 $0 $0 $0 $0 $0

HDPE 2" Force Main $60 LF 24,852 $0 $0 $0 $0 $0

HDPE 3" Force Main $90 LF 20,491 $0 $0 $0 $0 $0

HDPE 4" Force Main $120 LF 15,788 $0 $0 $0 $0 $0

HDPE 6" Force Main $180 LF 30,620 $0 $0 $0 $0 $0

HDPE 8" Force Main $240 LF 8,850 $0 $0 $0 $0 $0

Low Pressure Grinder Pump Station $6,172 EA 1,112 $0 $6,037,996 $0 $0 $0

Intermediate Pump Stations $500,000 EA 2 $0 $0 $0 $0 $0

Pump Station serving Chimney Rock Village $500,000 LS 1 $0 $0 $0 $0 $0

Pump Station serving Rumbling Bald Resort $350,000 LS 1 $0 $0 $0 $0 $0

Lateral Connections $2,000 EA 1,112 $0 $0 $0 $0 $0

HDPE Force Main installed by HDD $780 LF 4,400 $0 $0 $0 $0 $0

$0 $6,037,996 $0 $0 $0

Present Value of Replacement Costs in Year:

Total Present Value of Replacement Costs (Years 6 to 10):

Table 5.2.24  Replacement Costs (Years 6 to 10)

Subaqueous Sanitary Sewer Replacement

Town of Lake Lure

Backshore Low Pressure Sewer System

Current Inflation Rate based on Construction Cost Index: EPA Discount Rate:
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2.97% 4.875%

Component Unit Cost Unit Quantity 11 12 13 14 15

Sewer Access Valve $2,173,913 EA 1 $0 $0 $0 $0 $0

HDPE 2" Force Main $60 LF 24,852 $0 $0 $0 $0 $0

HDPE 3" Force Main $90 LF 20,491 $0 $0 $0 $0 $0

HDPE 4" Force Main $120 LF 15,788 $0 $0 $0 $0 $0

HDPE 6" Force Main $180 LF 30,620 $0 $0 $0 $0 $0

HDPE 8" Force Main $240 LF 8,850 $0 $0 $0 $0 $0

Low Pressure Grinder Pump Station $6,172 EA 1,112 $0 $0 $0 $5,311,963 $0

Intermediate Pump Stations $500,000 EA 2 $0 $0 $0 $0 $759,934

Pump Station serving Chimney Rock Village $500,000 LS 1 $0 $0 $0 $0 $379,967

Pump Station serving Rumbling Bald Resort $350,000 LS 1 $0 $0 $0 $0 $265,977

Lateral Connections $2,000 EA 1,112 $0 $0 $0 $0 $0

HDPE Force Main installed by HDD $780 LF 4,400 $0 $0 $0 $0 $0

$0 $0 $0 $5,311,963 $1,405,878

Present Value of Replacement Costs in Year:

Total Present Value of Replacement Costs (Years 11 to 15):

Table 5.2.25  Replacement Costs (Years 11 to 15)

Subaqueous Sanitary Sewer Replacement

Town of Lake Lure

Backshore Low Pressure Sewer System

Current Inflation Rate based on Construction Cost Index: EPA Discount Rate:
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2.97% 4.875%

Component Unit Cost Unit Quantity 16 17 18 19 20

Sewer Access Valve $2,173,913 EA 1 $0 $0 $0 $0 $0

HDPE 2" Force Main $60 LF 24,852 $0 $0 $0 $0 $0

HDPE 3" Force Main $90 LF 20,491 $0 $0 $0 $0 $0

HDPE 4" Force Main $120 LF 15,788 $0 $0 $0 $0 $0

HDPE 6" Force Main $180 LF 30,620 $0 $0 $0 $0 $0

HDPE 8" Force Main $240 LF 8,850 $0 $0 $0 $0 $0

Low Pressure Grinder Pump Station $6,172 EA 1,112 $0 $0 $0 $0 $0

Intermediate Pump Stations $500,000 EA 2 $0 $0 $0 $0 $0

Pump Station serving Chimney Rock Village $500,000 LS 1 $0 $0 $0 $0 $0

Pump Station serving Rumbling Bald Resort $350,000 LS 1 $0 $0 $0 $0 $0

Lateral Connections $2,000 EA 1,112 $0 $0 $0 $0 $0

HDPE Force Main installed by HDD $780 LF 4,400 $0 $0 $0 $0 $0

$0 $0 $0 $0 $0

Total Present Value of Replacement Costs (Life of Project): $12,755,837

Present Value of Replacement Costs in Year:

Total Present Value of Replacment Costs (Years 16 to 20):

Table 5.2.26  Replacement Costs (Years 16 to 20)

Subaqueous Sanitary Sewer Replacement

Town of Lake Lure

Backshore Low Pressure Sewer System

Current Inflation Rate based on Construction Cost Index: EPA Discount Rate:
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0.09% 4.875%

1 2 3 4 5 6 7 8 9 10

Sewer Access Valve $100 EA 1 $95 $91 $87 $83 $79 $76 $72 $69 $66 $63

Low Pressure Grinder Pump Station $42 EA 1,112 $44,572 $42,536 $40,594 $38,741 $36,972 $35,284 $33,673 $32,135 $30,668 $29,268

Intermediate Pump Station No. 1 $13,205 EA 1 $12,602 $12,027 $11,478 $10,953 $10,453 $9,976 $9,521 $9,086 $8,671 $8,275

Pump Station serving Chimney Rock Village $24,375 EA 1 $23,262 $22,200 $21,186 $20,219 $19,296 $18,415 $17,574 $16,772 $16,006 $15,275

Pump Station serving Rumbling Bald Resort $12,286 EA 1 $11,725 $11,190 $10,679 $10,191 $9,726 $9,282 $8,858 $8,454 $8,068 $7,699

Intermediate Pump Station No. 2 $36,792 EA 1 $35,112 $33,509 $31,979 $30,519 $29,125 $27,796 $26,526 $25,315 $24,159 $23,056

$127,368 $121,553 $116,003 $110,706 $105,651 $100,827 $96,224 $91,830 $87,637 $83,636Total Present Value of Yearly O&M Expenses (Years 1-10): 

Table 5.2.27 Present Value of Operations and Maintenance Costs (Years 1-10)

Subaqueous Sanitary Sewer Replacement

Town of Lake Lure

Backshore Low Pressure Sewer System

Current Inflation Rate Based on Municipal Cost Index: EPA Discount Rate: 

Component Unit Cost Unit Quantity

Present Value of O&M Costs for Year:

0.09% 4.875%

11 12 13 14 15 16 17 18 19 20

Sewer Access Valve $100 EA 1 $60 $57 $54 $52 $50 $47 $45 $43 $41 $39

Low Pressure Grinder Pump Station $42 EA 1,112 $27,931 $26,656 $25,439 $24,277 $23,169 $22,111 $21,102 $20,138 $19,219 $18,341

Intermediate Pump Station No. 1 $13,205 EA 1 $7,897 $7,537 $7,193 $6,864 $6,551 $6,252 $5,966 $5,694 $5,434 $5,186

Pump Station serving Chimney Rock Village $24,375 EA 1 $14,578 $13,912 $13,277 $12,671 $12,092 $11,540 $11,013 $10,510 $10,030 $9,572

Pump Station serving Rumbling Bald Resort $12,286 EA 1 $7,348 $7,012 $6,692 $6,386 $6,095 $5,817 $5,551 $5,298 $5,056 $4,825

Intermediate Pump Station No. 2 $36,792 EA 1 $22,004 $20,999 $20,040 $19,125 $18,252 $17,418 $16,623 $15,864 $15,140 $14,449

$79,817 $76,173 $72,695 $69,376 $66,208 $63,185 $60,300 $57,547 $54,919 $52,412

$1,694,068

Table 5.2.28  Present Value of Operations and Maintenance Costs (Years 11-20)

Subaqueous Sanitary Sewer Replacement

Town of Lake Lure

Backshore Low Pressure Sewer System

Current Inflation Rate Based on Municipal Cost Index: EPA Discount Rate: 

Total Present Value of Annual O&M Costs (Life of Project): 

Component Unit Cost Unit Quantity

Present Value of O&M Costs for Year:

Total Present Value of Yearly O&M Expenses (Years 11-20): 
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0.09% 4.875%

1 2 3 4 5 6 7 8 9 10

Pump Rebuilds $2,500 EA 8 $0 $0 $0 $0 $0 $0 $14,420 $0 $0 $0

$0 $0 $0 $0 $0 $0 $14,420 $0 $0 $0Total Present Value of Intermittent Operations & Maintenace Costs (Years 1-10): 

Table 5.2.29  Present Value of Intermittent Operations and Maintenance Costs (Years 1-10)

Subaqueous Sanitary Sewer Replacement

Town of Lake Lure

Backshore Low Pressure Sewer System

Current Inflation Rate Based on Municipal Cost Index: EPA Discount Rate: 

Component Unit Cost Unit Quantity

Present Value of O&M Costs for Year:

0.09% 4.875%

11 12 13 14 15 16 17 18 19 20

Pump Rebuilds $2,500 EA 8 $0 $0 $0 $10,396 $0 $0 $0 $0 $0 $0

$0 $0 $0 $10,396 $0 $0 $0 $0 $0 $0

$24,816

Table 5.2.30  Present Value of Intermittent Operations and Maintenance Costs (Years 11-20)

Subaqueous Sanitary Sewer Replacement

Town of Lake Lure

Backshore Low Pressure Sewer System

Current Inflation Rate Based on Municipal Cost Index: EPA Discount Rate:

Total Present Value of Intermittent Operations & Maintenance Costs (Life of Project): 

Component Unit Cost Unit Quantity

Present Value of O&M Costs for Year:

Total Present Value of Intermittent Operations & Maintenace Costs (Years 11-20): 
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5.4.2.4 Land-Based Low Pressure Sewer System Alternative 

The Land-Based Low Pressure Sewer System Alternative will ultimately involve the 

construction of 28+ miles of force mains and 760 individual grinder pump stations, as well 

as the perpetual energy and maintenance costs of those individual pump stations. Table 

5.2.31 lists the expected capital costs associated with this alternative. 

 

The vast majority of system components will have a life cycle substantially exceeding 30 

years.  HDPE pipe, for example, can be shown to have a historical successful service life 

of 50 years or more, and studies suggest that it is likely to have a 100-year or greater 

service life (though the material in pipe form has only been in existence since 1955).  The 

primary serviceable component of this alternative is the electro-mechanical systems 

including the pumps and generators, and associated controls. Table 5.2.32 lists the cost 

life cycle assumptions. 

Alternative: 

Project Administration ($): $9,133,649

Component Unit Costa
Unit Quantity Total Cost

Sewer Access Valve $2,173,913 EA 1 $2,173,913

HDPE 2" Force Main $81 LF 80,500 $6,520,500

HDPE 3" Force Main $121 LF 4,000 $484,800

HDPE 4" Force Main $162 LF 51,000 $8,241,600

HDPE 6" Force Main $243 LF 11,000 $2,675,530

Low Pressure Grinder Pump Station $20,000 EA 760 $15,200,000

Pump Station serving Chimney Rock Village $500,000 LS 1 $500,000

Pump Station serving Rumbling Bald Resort $350,000 LS 1 $350,000

Lateral Connections $2,000 EA 760 $1,520,000

Right-of-Way Acquisition $5,000 EA 760 $3,800,000

Force Main Right-of-Way Acquisition $52,289 AC 29 $1,521,604

Rock Excavation and Removal $500 CY 11,100 $5,550,000

Asphalt Replacement $6,500 SF 145 $942,500

Clearing and Grubbing $200,000 LS 1 $200,000

Stone $45 TN 15,000 $675,000

NC DOT Fill Material $200 CY 25,000 $5,000,000
a
Unit costs are in today's dollars, not future dollars. $55,355,447

$5,535,545

$9,133,649

$70,024,641

Construction Contingency Cost: 

Project Administration Cost: 

Total Capital Cost: 

Table 5.2.31  Capital Costs

Subaqueous Sanitary Sewer Replacement

Town of Lake Lure

Land-Based Low Pressure Sewer System

Total Construction Cost: 
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Given anticipated maintenance of pumps and generators (anticipated every approximately 

5 years) and replacements (expected at 15 years), and power consumption costs 

averaging $1.00 per pump station per day, there are substantial future costs that should 

be accounted for. Equipment replacement costs are as identified in Tables 5.2.32 through 

5.2.36, and anticipated O&M costs (electricity) are as identified in Tables 5.2.37 and 

5.2.38. Table 5.2.39 and 5.2.40 identify intermittent costs, namely mechanical equipment 

services.  

 

Component

Expected 

Life Cycle

Replacement 

Expected?†

Rationale for Expected 

Life Cycle

Sewer Access Valve 75 N Typical Life Expectancy

HDPE 2" Force Main 100 N

HDPE 3" Force Main 100 N

HDPE 4" Force Main 100 N

HDPE 6" Force Main 100 N

Low Pressure Grinder Pump Station 7 Y

Pump Station serving Chimney Rock Village 15 Y

Pump Station serving Rumbling Bald Resort 15 Y

Lateral Connections 100 N
Long-term Endurance with 

no Corrosion

Asphalt Replacement 20 Y Typical Paving Schedule
†
Period for replacement would be Years 1 through 20 only.

Long-term Endurance with 

no Corrosion

Pump/Mechanical/Electrical 

Equipment

Table 5.2.32  Project Cost Life Cycle Assumptions

Subaqueous Sanitary Sewer Replacement

Town of Lake Lure

Land-Based Low Pressure Sewer System
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2.97% 4.875%

Component Unit Cost Unit Quantity 1 2 3 4 5

Sewer Access Valve $2,173,913 EA 1 $0 $0 $0 $0 $0

HDPE 2" Force Main $81 LF 80,500 $0 $0 $0 $0 $0

HDPE 3" Force Main $121 LF 4,000 $0 $0 $0 $0 $0

HDPE 4" Force Main $162 LF 51,000 $0 $0 $0 $0 $0

HDPE 6" Force Main $243 LF 11,000 $0 $0 $0 $0 $0

Low Pressure Grinder Pump Station $6,172 EA 760 $0 $0 $0 $0 $0

Pump Station serving Chimney Rock Village $500,000 LS 1 $0 $0 $0 $0 $0

Pump Station serving Rumbling Bald Resort $350,000 LS 1 $0 $0 $0 $0 $0

Lateral Connections $2,000 EA 760 $0 $0 $0 $0 $0

Asphalt Replacement $6,500 SF 145 $0 $0 $0 $0 $0

$0 $0 $0 $0 $0

Present Value of Replacement Costs in Year:

Total Present Value of Replacement Costs (Years 1 to 5):

Table 5.2.33  Replacement Costs (Years 1 to 5)

Subaqueous Sanitary Sewer Replacement

Town of Lake Lure

Land-Based Low Pressure Sewer System

Current Inflation Rate based on Construction Cost Index: EPA Discount Rate:



129 

 
  

2.97% 4.875%

Component Unit Cost Unit Quantity 6 7 8 9 10

Sewer Access Valve $2,173,913 EA 1 $0 $0 $0 $0 $0

HDPE 2" Force Main $81 LF 80,500 $0 $0 $0 $0 $0

HDPE 3" Force Main $121 LF 4,000 $0 $0 $0 $0 $0

HDPE 4" Force Main $162 LF 51,000 $0 $0 $0 $0 $0

HDPE 6" Force Main $243 LF 11,000 $0 $0 $0 $0 $0

Low Pressure Grinder Pump Station $6,172 EA 760 $0 $4,126,688 $0 $0 $0

Pump Station serving Chimney Rock Village $500,000 LS 1 $0 $0 $0 $0 $0

Pump Station serving Rumbling Bald Resort $350,000 LS 1 $0 $0 $0 $0 $0

Lateral Connections $2,000 EA 760 $0 $0 $0 $0 $0

Asphalt Replacement $6,500 SF 145 $0 $0 $0 $0 $0

$0 $4,126,688 $0 $0 $0

Present Value of Replacement Costs in Year:

Total Present Value of Replacement Costs (Years 6 to 10):

Table 5.2.34  Replacement Costs (Years 6 to 10)

Subaqueous Sanitary Sewer Replacement

Town of Lake Lure

Land-Based Low Pressure Sewer System

Current Inflation Rate based on Construction Cost Index: EPA Discount Rate:



130 

 
  

2.97% 4.875%

Component Unit Cost Unit Quantity 11 12 13 14 15

Sewer Access Valve $2,173,913 EA 1 $0 $0 $0 $0 $0

HDPE 2" Force Main $81 LF 80,500 $0 $0 $0 $0 $0

HDPE 3" Force Main $121 LF 4,000 $0 $0 $0 $0 $0

HDPE 4" Force Main $162 LF 51,000 $0 $0 $0 $0 $0

HDPE 6" Force Main $243 LF 11,000 $0 $0 $0 $0 $0

Low Pressure Grinder Pump Station $6,172 EA 760 $0 $0 $0 $3,630,478 $0

Pump Station serving Chimney Rock Village $500,000 LS 1 $0 $0 $0 $0 $379,967

Pump Station serving Rumbling Bald Resort $350,000 LS 1 $0 $0 $0 $0 $265,977

Lateral Connections $2,000 EA 760 $0 $0 $0 $0 $0

Asphalt Replacement $6,500 SF 145 $0 $0 $0 $0 $0

$0 $0 $0 $3,630,478 $645,944

Present Value of Replacement Costs in Year:

Total Present Value of Replacement Costs (Years 11 to 15):

Table 5.2.35  Replacement Costs (Years 11 to 15)

Subaqueous Sanitary Sewer Replacement

Town of Lake Lure

Land-Based Low Pressure Sewer System

Current Inflation Rate based on Construction Cost Index: EPA Discount Rate:
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2.97% 4.875%

Component Unit Cost Unit Quantity 16 17 18 19 20

Sewer Access Valve $2,173,913 EA 1 $0 $0 $0 $0 $0

HDPE 2" Force Main $81 LF 80,500 $0 $0 $0 $0 $0

HDPE 3" Force Main $121 LF 4,000 $0 $0 $0 $0 $0

HDPE 4" Force Main $162 LF 51,000 $0 $0 $0 $0 $0

HDPE 6" Force Main $243 LF 11,000 $0 $0 $0 $0 $0

Low Pressure Grinder Pump Station $6,172 EA 760 $0 $0 $0 $0 $0

Pump Station serving Chimney Rock Village $500,000 LS 1 $0 $0 $0 $0 $0

Pump Station serving Rumbling Bald Resort $350,000 LS 1 $0 $0 $0 $0 $0

Lateral Connections $2,000 EA 760 $0 $0 $0 $0 $0

Asphalt Replacement $6,500 SF 145 $0 $0 $0 $0 $653,606

$0 $0 $0 $0 $653,606

Total Present Value of Replacement Costs (Life of Project): $9,056,716

Present Value of Replacement Costs in Year:

Total Present Value of Replacment Costs (Years 16 to 20):

Table 5.2.36  Replacement Costs (Years 16 to 20)

Subaqueous Sanitary Sewer Replacement

Town of Lake Lure

Land-Based Low Pressure Sewer System

Current Inflation Rate based on Construction Cost Index: EPA Discount Rate:
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0.09% 4.875%

1 2 3 4 5 6 7 8 9 10

Sewer Access Valve $100 EA 1 $95 $91 $87 $83 $79 $76 $72 $69 $66 $63

Low Pressure Grinder Pump Station $42 EA 760 $30,463 $29,072 $27,744 $26,478 $25,269 $24,115 $23,014 $21,963 $20,960 $20,003

Pump Station serving Chimney Rock Village $24,375 EA 1 $23,262 $22,200 $21,186 $20,219 $19,296 $18,415 $17,574 $16,772 $16,006 $15,275

Pump Station serving Rumbling Bald Resort $12,286 EA 1 $11,725 $11,190 $10,679 $10,191 $9,726 $9,282 $8,858 $8,454 $8,068 $7,699

$65,545 $62,552 $59,696 $56,971 $54,369 $51,887 $49,518 $47,257 $45,099 $43,040Total Present Value of Yearly O&M Expenses (Years 1-10): 

Table 5.2.37  Present Value of Operations and Maintenance Costs (Years 1-10)

Subaqueous Sanitary Sewer Replacement

Town of Lake Lure

Land-Based Low Pressure Sewer System

Current Inflation Rate Based on Municipal Cost Index: EPA Discount Rate: 

Component Unit Cost Unit Quantity

Present Value of O&M Costs for Year:

0.09% 4.875%

11 12 13 14 15 16 17 18 19 20

Sewer Access Valve $100 EA 1 $60 $57 $54 $52 $50 $47 $45 $43 $41 $39

Low Pressure Grinder Pump Station $42 EA 760 $19,090 $18,218 $17,386 $16,593 $15,835 $15,112 $14,422 $13,763 $13,135 $12,535

Pump Station serving Chimney Rock Village $24,375 EA 1 $14,578 $13,912 $13,277 $12,671 $12,092 $11,540 $11,013 $10,510 $10,030 $9,572

Pump Station serving Rumbling Bald Resort $12,286 EA 1 $7,348 $7,012 $6,692 $6,386 $6,095 $5,817 $5,551 $5,298 $5,056 $4,825

$41,075 $39,199 $37,410 $35,701 $34,071 $32,516 $31,031 $29,614 $28,262 $26,972

$871,786

Table 5.2.38  Present Value of Operations and Maintenance Costs (Years 11-20)

Subaqueous Sanitary Sewer Replacement

Town of Lake Lure

Land-Based Low Pressure Sewer System

Current Inflation Rate Based on Municipal Cost Index: EPA Discount Rate: 

Total Present Value of Annual O&M Costs (Life of Project): 

Component Unit Cost Unit Quantity

Present Value of O&M Costs for Year:

Total Present Value of Yearly O&M Expenses (Years 11-20): 
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0.09% 4.875%

1 2 3 4 5 6 7 8 9 10

Pump Rebuilds $2,500 EA 4 $0 $0 $0 $0 $0 $0 $7,210 $0 $0 $0

$0 $0 $0 $0 $0 $0 $7,210 $0 $0 $0Total Present Value of Intermittent Operations & Maintenace Costs (Years 1-10): 

Table 5.2.39  Present Value of Intermittent Operations and Maintenance Costs (Years 1-10)

Subaqueous Sanitary Sewer Replacement

Town of Lake Lure

Land-Based Low Pressure Sewer System

Current Inflation Rate Based on Municipal Cost Index: EPA Discount Rate: 

Component Unit Cost Unit Quantity

Present Value of O&M Costs for Year:

0.09% 4.875%

11 12 13 14 15 16 17 18 19 20

Pump Rebuilds $2,500 EA 4 $0 $0 $0 $5,198 $0 $0 $0 $0 $0 $0

$0 $0 $0 $5,198 $0 $0 $0 $0 $0 $0

$12,408

Table 5.2.40  Present Value of Intermittent Operations and Maintenance Costs (Years 11-20)

Subaqueous Sanitary Sewer Replacement

Town of Lake Lure

Land-Based Low Pressure Sewer System

Current Inflation Rate Based on Municipal Cost Index: EPA Discount Rate:

Total Present Value of Intermittent Operations & Maintenance Costs (Life of Project): 

Component Unit Cost Unit Quantity

Present Value of O&M Costs for Year:

Total Present Value of Intermittent Operations & Maintenace Costs (Years 11-20): 



134 

5.4.3 Wastewater Treatment Plant (Plant) Alternatives 

5.4.3.1 Sequencing Batch Reactor (SBR) Alternative 

The Sequencing Batch Reactor (SBR) Alternative will ultimately involve modifications to 

all of the existing wastewater plant structures. Table 5.2.41 lists the expected capital costs 

associated with this alternative. 

 

The vast majority of system components will have a life cycle of 20 years or less. The 

primary serviceable components of this alternative are the grit removal system, ultraviolet 

bulbs, tertiary filters, and diffusers. An additional serviceable component of this alternative 

 

Project Administration (15% in $): $1,136,512

Component Unit Costa
Unit Quantity Total Cost

SBR Equipment Package $700,000 LS 1 $700,000

Tertiary Filters $50,000 LS 1 $50,000

Equipment Installation $1,000,000 LS 1 $1,000,000

Fine Screen Rehabilitation $15,000 LS 1 $15,000

Grit Removal System $196,000 LS 1 $196,000

Ultraviolet Disinfection $174,000 LS 1 $174,000

Digester, Piping, and Diffusers $100,000 LS 2 $200,000

Excavation $100 SY 4,000 $400,000

Rock Removal $250 CY 4,139 $1,034,750

Stone backfill $150 TN 928 $139,200

SBR Tank $275,000 EA 1 $275,000

Post Equalization Tank $114,000 EA 1 $114,000

Equipment Building $800 SF 200 $160,000

Temporary Plant $5 GAL 200,000 $1,000,000

Yard Piping and Air Piping $1,110,000 LS 1 $1,110,000

Demo Existing Basin $500 YD 70 $35,000

Ex. PS and piping abandonment $35,000 EA 1 $35,000

Submersible Pump Station $250,000 EA 1 $250,000
a
Unit costs are in today's dollars, not future dollars. Total Construction Cost: $6,887,950

$688,795

$1,136,512

$8,713,257

Construction Contingency Cost:

Project Administration Cost:

Total Capital Cost:

Table 5.2.41  Capital Costs

Wastewater Treatment Plant Rehabilitation

Town of Lake Lure

Sequencing Batch Reactor
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is the electro-mechanical systems including the pumps and generators, and associated 

controls. Table 5.2.42 lists the cost life cycle assumptions. 

 

Given anticipated maintenance of pumps and generators (anticipated every approximately 

5 years) and replacements (expected at 15 years), and power consumption costs 

averaging $0.90 per pump station per day, there are substantial future costs that should 

be accounted for. Additional components that will require replacements and maintenance 

include the fine screen, grit removal system, ultraviolet bulbs, tertiary filters, and diffusers. 

Equipment replacement costs are as identified in Table 5.2.43 through 5.2.46, and 

anticipated O&M costs are as identified in Tables 5.2.47 and 5.2.48. Table 5.2.49 and 

5.2.50 identify intermittent costs, namely mechanical equipment services. 

Component

Expected 

Life Cycle

Replacement 

Expected?†

Rationale for Expected Life 

Cycle

Fine Screen 20 Y Typical Service Life

Grit Removal System 20 Y Mechanical/Electrical Equipment

Ultraviolet Disinfection 10 Y Typical Service Life of Bulbs

Teritary Filters 10 Y Typical Service Life

Digester, Piping, and Diffusers 5 Y Typical Service Life of Diffusers

Yard Piping and Air Piping 50 N
Long-term endurance with no 

corrosion

Blower Package 20 Y Typical Service Life

Submersible Pump Station 15 Y Typical Service Life of Pumps
†
Period for replacement would be Years 1 through 20 only.

Table 5.2.42  Project Cost Life Cycle Assumptions

Wastewater Treatment Plant Rehabilitation

Town of Lake Lure

Sequencing Batch Reactor
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2.97% 4.875%

Component Unit Cost Unit Quantity 1 2 3 4 5

Fine Screen $117,500 LS 1 $0 $0 $0 $0 $0

Grit Removal System $196,000 LS 1 $0 $0 $0 $0 $0

Ultraviolet Disinfection Bulbs $150 EA 32 $0 $0 $0 $0 $0

Digester Diffusers $15 LS 64 $0 $0 $0 $0 $876

Fine Bubble Diffusers $10 EA 700 $0 $0 $0 $0 $6,388

Valves $100,000 EA 1 $0 $0 $0 $0 $0

Submersible Pumps $50,000 EA 5 $0 $0 $0 $0 $0

Influent Pumps $50,000 EA 3 $0 $0 $0 $0 $0

Blower Package $150,000 EA 1 $0 $0 $0 $0 $0

Tertiary Filter $50,000 EA 1 $0 $0 $0 $0 $0

$0 $0 $0 $0 $7,264Total Present Value of Replacement Costs (Years 1 to 5):

Present Value of Replacement Costs in Year:

Table 5.2.43  Replacement Costs (Years 1 to 5)

Wastewater Treatment Plant Rehabilitation

Town of Lake Lure

Sequencing Batch Reactor

EPA Discount Rate:Current Inflation Rate based on Construction Cost Index:
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2.97% EPA Discount Rate: 4.875%

Component Unit Cost Unit Quantity 6 7 8 9 10

Fine Screen $117,500 LS 1 $0 $0 $0 $0 $0

Grit Removal System $196,000 LS 1 $0 $0 $0 $0 $0

Ultraviolet Disinfection Bulbs $150 EA 32 $0 $0 $0 $0 $3,997

Digester Diffusers $15 LS 64 $0 $0 $0 $0 $799

Fine Bubble Diffusers $10 EA 700 $0 $0 $0 $0 $5,829

Valves $100,000 EA 1 $0 $0 $0 $0 $0

Submersible Pumps $50,000 EA 5 $0 $0 $0 $0 $0

Influent Pumps $50,000 EA 3 $0 $0 $0 $0 $124,913

Blower Package $150,000 EA 1 $0 $0 $0 $0 $0

Tertiary Filter $50,000 EA 1 $0 $0 $0 $0 $41,638

$0 $0 $0 $0 $177,177Total Present Value of Replacement Costs (Years 6 to 10):

Table 5.2.44  Replacement Costs (Years 6 to 10)

Wastewater Treatment Plant Rehabilitation

Town of Lake Lure

Present Value of Replacement Costs in Year:

Sequencing Batch Reactor

Current Inflation Rate based on Construction Cost Index:
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2.97% EPA Discount Rate: 4.875%

Component Unit Cost Unit Quantity 11 12 13 14 15

Fine Screen $117,500 LS 1 $0 $0 $0 $0 $0

Grit Removal System $196,000 LS 1 $0 $0 $0 $0 $0

Ultraviolet Disinfection Bulbs $150 EA 32 $0 $0 $0 $0 $0

Digester Diffusers $15 LS 64 $0 $0 $0 $0 $730

Fine Bubble Diffusers $10 EA 700 $0 $0 $0 $0 $5,320

Valves $100,000 EA 1 $0 $0 $0 $0 $0

Submersible Pumps $50,000 EA 5 $0 $0 $0 $0 $189,984

Influent Pumps $50,000 EA 3 $0 $0 $0 $0 $0

Blower Package $150,000 EA 1 $0 $0 $0 $0 $0

Tertiary Filter $50,000 EA 1 $0 $0 $0 $0 $0

Total Present Value of Replacement Costs (Years 11 to 15): $0 $0 $0 $0 $196,033

Table 5.2.45  Replacement Costs (Years 11 to 15)

Wastewater Treatment Plant Rehabilitation

Town of Lake Lure

Sequencing Batch Reactor

Present Value of Replacement Costs in Year:

Current Inflation Rate based on Construction Cost Index:
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2.97% 4.875%

Component Unit Cost Unit Quantity 16 17 18 19 20

Fine Screen $117,500 LS 1 $0 $0 $0 $0 $81,484

Ultraviolet Disinfection Bulbs $150 EA 32 $0 $0 $0 $0 $3,329

Digester Diffusers $15 LS 64 $0 $0 $0 $0 $666

Fine Bubble Diffusers $10 EA 30 $0 $0 $0 $0 $208

Valves $100,000 EA 1 $0 $0 $0 $0 $69,348

Submersible Pumps $50,000 EA 5 $0 $0 $0 $0 $0

Influent Pumps $50,000 EA 3 $0 $0 $0 $0 $104,022

Blower Package $150,000 EA 1 $0 $0 $0 $0 $104,022

Tertiary Filter $50,000 EA 1 $0 $0 $0 $0 $34,674

Total Present Value of Replacement Costs (Years 16 to 20): $0 $0 $0 $0 $397,753

Total Present Value of Replacement Costs (Life of Project): $778,227

Table 5.2.46  Replacement Costs (Years 16 to 20)

Wastewater Treatment Plant Rehabilitation

Town of Lake Lure

Present Value of Replacement Costs in Year:

Sequencing Batch Reactor

EPA Discount Rate:Current Inflation Rate based on Construction Cost Index:
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0.09% 4.875%

Component Unit Cost Unit Quantity 1 2 3 4 5 6 7 8 9 10

Fine Bubble Diffusers $3.50 EA 700 $2,338 $2,231 $2,129 $2,032 $1,939 $1,851 $1,766 $1,686 $1,609 $1,535

Submersible Pumps $200 EA 5 $954 $911 $869 $829 $792 $755 $721 $688 $657 $627

Blowers $500 EA 3 $1,432 $1,366 $1,304 $1,244 $1,187 $1,133 $1,081 $1,032 $985 $940

Influent Pumps $200 EA 3 $573 $546 $522 $498 $475 $453 $433 $413 $394 $376

Digester Diffusers $4 EA 32 $122 $117 $111 $106 $101 $97 $92 $88 $84 $80

Sludge Handling $255 DT 800 $194,686 $185,796 $177,313 $169,217 $161,491 $154,117 $147,080 $140,365 $133,956 $127,840

Tertiary Filters $2,500 EA 1 $2,386 $2,277 $2,173 $2,074 $1,979 $1,889 $1,802 $1,720 $1,642 $1,567

Additional O&M Cost $380 KGAL 500 $181,325 $173,046 $165,145 $157,604 $150,408 $143,541 $136,987 $130,732 $124,763 $119,066

Decanter $35 EA 2 $67 $64 $61 $58 $55 $53 $50 $48 $46 $44

Total Present Value of Yearly O&M Expenses (Years 1-10): $383,882 $366,354 $349,627 $333,663 $318,428 $303,889 $290,014 $276,772 $264,135 $252,075

Present Value of O&M Costs for Year:

Wastewater Treatment Plant Rehabilitation

Table 5.2.47  Present Value of Operations and Maintenance Costs (Years 1-10)

Town of Lake Lure

Sequencing Batch Reactor

EPA Discount Rate:Current Inflation Rate Based on Municipal Cost Index:

0.09% 4.875%

Component Unit Cost Unit Quantity 11 12 13 14 15 16 17 18 19 20

Fine Bubble Diffusers 3.50 EA 700 $1,465 $1,398 $1,334 $1,274 $1,215 $1,160 $1,107 $1,056 $1,008 $962

Submersible Pumps $200 EA 5 $598 $571 $545 $520 $496 $473 $452 $431 $411 $393

Blowers $500 EA 3 $897 $856 $817 $780 $744 $710 $678 $647 $617 $589

Influent Pumps $200 EA 3 $359 $342 $327 $312 $298 $284 $271 $259 $247 $236

Digester Diffusers $4 EA 32 $77 $73 $70 $67 $63 $61 $58 $55 $53 $50

Tertiary Filters $2,500 EA 1 $1,495 $1,427 $1,362 $1,300 $1,240 $1,184 $1,130 $1,078 $1,029 $982

Sludge Handling $255 DT 800 $122,003 $116,432 $111,116 $106,042 $101,201 $96,580 $92,170 $87,962 $83,946 $80,113

Additional O&M Cost $380 KGAL 500 $113,630 $108,442 $103,490 $98,765 $94,256 $89,952 $85,845 $81,925 $78,185 $74,615

Decanter $35 EA 2 $42 $40 $38 $36 $35 $33 $32 $30 $29 $27

Total Present Value of Yearly O&M Expenses (Years 11-20): $240,565 $229,581 $219,099 $209,095 $199,548 $190,437 $181,742 $173,443 $165,524 $157,966

$5,105,839Total Present Value of Annual O&M Costs (Life of Project):

Table 5.2.48  Present Value of Operations and Maintenance Costs (Years 11-20)

Wastewater Treatment Plant Rehabilitation

Town of Lake Lure

Sequencing Batch Reactor

Present Value of O&M Costs for Year:

Current Inflation Rate Based on Municipal Cost Index: EPA Discount Rate:
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0.09% 4.875%

Component Unit Cost Unit Quantity 1 2 3 4 5 6 7 8 9 10

Submersible Pumps $2,500 EA 8 $0 $0 $0 $0 $0 $0 $14,420 $0 $0 $0

Total Present Value of Intermittent Operations & Maintenace Costs (Years 1-10): $0 $0 $0 $0 $0 $0 $14,420 $0 $0 $0

Town of Lake Lure

Wastewater Treatment Plant Rehabilitation

Table 5.2.49  Present Value of Intermittent Operations and Maintenance Costs (Years 1-10)

Sequencing Batch Reactor

Present Value of O&M Costs for Year:

Current Inflation Rate Based on Municipal Cost Index: EPA Discount Rate:

0.09% 4.875%

Component Unit Cost Unit Quantity 11 12 13 14 15 16 17 18 19 20

Submersible Pumps $2,500 EA 8 $0 $0 $0 $10,396 $0 $0 $0 $0 $0 $0

$0 $0 $0 $10,396 $0 $0 $0 $0 $0 $0

Total Present Value of Intermittent Operations & Maintenance Costs (Life of Project): $24,816

Total Present Value of Intermittent Operations & Maintenace Costs (Years 11-20):

Table 5.2.50  Present Value of Intermittent Operations and Maintenance Costs (Years 11-20)

Wastewater Treatment Plant Rehabilitation

Town of Lake Lure

Sequencing Batch Reactor

Present Value of O&M Costs for Year:

Current Inflation Rate Based on Municipal Cost Index: EPA Discount Rate:
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5.4.3.2 Moving Bed Biofilm Reactor (MBBR) Alternative 

The Moving Bed Reactor (MBBR) Alternative will ultimately involve modifications to all of 

the existing wastewater plant structures. Table 5.2.51 lists the expected capital costs 

associated with this alternative. 

 

The vast majority of system components will have a life cycle of 20 years or less. The 

primary serviceable components of this alternative are the grit removal system, ultraviolet 

bulbs, diffusers, and clarifier coating. An additional serviceable component of this 

alternative is the electro-mechanical systems including the pumps and generators, and 

associated controls. Table 5.2.52 lists the cost life cycle assumptions. 

Alternative:

Project Administration ($): $771,482

Component Unit Costa
Unit Quantity Total Cost

MBBR Equipment Package $100,000 LS 1 $100,000

Equipment Installation $583,500 LS 1 $583,500

Fine Screen Rehabilitation $15,000 LS 1 $15,000

Grit Removal System $196,000 LS 1 $196,000

Blower Package $150,000 LS 1 $150,000

Digester, Piping, and Diffusers $100,000 LS 2 $200,000

Excavation $100 SY 1,474 $147,400

Rock Removal $250 CY 295 $73,750

Stone backfill $150 TN 290 $43,500

Cast-in-Place Concrete $500 SY 733 $366,500

Yard Piping and Air Piping $860,000 LS 1 $860,000

Clarifier $650,000 LS 2 $1,300,000

Demo Existing Basin and Clarifier $500 SY 210 $105,000

Rehabilitate Existing Structures $250,000 LS 1 $250,000

Ex. PS and piping abandonment $35,000 EA 1 $35,000

Submersible Pump Station $250,000 LS 1 $250,000
a
Unit costs are in today's dollars, not future dollars. $4,675,650

$467,565

$771,482

$5,914,697

Total Construction Cost:

Construction Contingency Cost:

Total Capital Cost:

Project Administration Cost:

Table 5.2.51  Capital Costs

Wastewater Treatment Plant Rehabilitation

Town of Lake Lure

Moving Bed Biofilm Reactor
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Given anticipated maintenance of pumps and generators (anticipated every approximately 

5 years) and replacements (expected at 15 years), and power consumption costs 

averaging $0.90 per pump station per day, there are substantial future costs that should 

be accounted for. Additional components that will require replacements and maintenance 

include the fine screen, grit removal system, ultraviolet bulbs, and diffusers. Equipment 

replacement costs are as identified in Table 5.2.53 through 5.2.56, and anticipated O&M 

costs are as identified in Tables 5.2.57 and 5.2.58. Table 5.2.59 and 5.2.60 identify 

intermittent costs, namely mechanical equipment services. 

Component

Expected 

Life Cycle

Replacement 

Expected?†

Rationale for Expected Life 

Cycle

Fine Screen 20 Y Typical Service Life

Grit Removal System 20 Y Mechanical/Electrical Equipment

Blower Package 20 Y Typical Service Life of Blowers

Digester, Piping, and Diffusers 5 Y Typical Service Life of Diffusers

Yard Piping and Air Piping 50 N
Long-term Endurance with no 

Corrosion

Submersible Pump Station 15 Y Typical Service Life of Pumps

Blower Package 20 Y Typical Service Life

Clarifier 20 Y Coating Service Life
†
Period for replacement would be Years 1 through 20 only.

Table 5.2.52  Project Cost Life Cycle Assumptions

Wastewater Treatment Plant Rehabilitation

Town of Lake Lure

Moving Bed Biofilm Reactor
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2.97% 4.875%

Component Unit Cost Unit Quantity 1 2 3 4 5

Fine Screen $117,500 LS 1 $0 $0 $0 $0 $0

Grit Removal System $196,000 LS 1 $0 $0 $0 $0 $0

Blowers $150,000 LS 1 $0 $0 $0 $0 $0

Digester Diffusers $15 EA 64 $0 $0 $0 $0 $876

Fine Bubble Diffusers $10 EA 30 $0 $0 $0 $0 $274

Valves $100,000 EA 1 $0 $0 $0 $0 $0

Submersible Pumps $50,000 EA 5 $0 $0 $0 $0 $0

Influent Pumps $50,000 EA 3 $0 $0 $0 $0 $0

Clarifier Coating $190,000 LS 1 $0 $0 $0 $0 $0

$0 $0 $0 $0 $1,150Total Present Value of Replacement Costs (Years 1 to 5):

Table 5.2.53  Replacement Costs (Years 1 to 5)

Wastewater Treatment Plant Rehabilitation

Town of Lake Lure

Present Value of Replacement Costs in Year:

Moving Bed Biofilm Reactor

EPA Discount Rate:Current Inflation Rate based on Construction Cost Index:
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2.97% 4.875%

Component Unit Cost Unit Quantity 6 7 8 9 10

Fine Screen $117,500 LS 1 $0 $0 $0 $0 $0

Grit Removal System $196,000 LS 1 $0 $0 $0 $0 $0

Blowers $150,000 LS 1 $0 $0 $0 $0 $0

Digester Diffusers $15 EA 64 $0 $0 $0 $0 $799

Fine Bubble Diffusers $10 EA 30 $0 $0 $0 $0 $250

Valves $100,000 EA 1 $0 $0 $0 $0 $0

Submersible Pumps $50,000 EA 5 $0 $0 $0 $0 $0

Influent Pumps $50,000 EA 3 $0 $0 $0 $0 $124,913

Clarifier Coating $190,000 LS 1 $0 $0 $0 $0 $0

$0 $0 $0 $0 $125,963Total Present Value of Replacement Costs (Years 6 to 10):

Table 5.2.54  Replacement Costs (Years 6 to 10)

Wastewater Treatment Plant Rehabilitation

Town of Lake Lure

Present Value of Replacement Costs in Year:

Moving Bed Biofilm Reactor

EPA Discount Rate:Current Inflation Rate based on Construction Cost Index:
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2.97% 4.875%

Component Unit Cost Unit Quantity 11 12 13 14 15

Fine Screen $117,500 LS 1 $0 $0 $0 $0 $0

Grit Removal System $196,000 LS 1 $0 $0 $0 $0 $0

Blowers $150,000 LS 1 $0 $0 $0 $0 $0

Digester Diffusers $15 EA 64 $0 $0 $0 $0 $730

Fine Bubble Diffusers $10 EA 30 $0 $0 $0 $0 $228

Valves $100,000 EA 1 $0 $0 $0 $0 $0

Submersible Pumps $50,000 EA 5 $0 $0 $0 $0 $189,984

Influent Pumps $50,000 EA 3 $0 $0 $0 $0 $0

Clarifier Coating $190,000 LS 1 $0 $0 $0 $0 $0

$0 $0 $0 $0 $190,941Total Present Value of Replacement Costs (Years 11 to 15):

Table 5.2.55  Replacement Costs (Years 11 to 15)

Wastewater Treatment Plant Rehabilitation

Town of Lake Lure

Present Value of Replacement Costs in Year:

Moving Bed Biofilm Reactor

EPA Discount Rate:Current Inflation Rate based on Construction Cost Index:
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2.97% 4.875%

Component Unit Cost Unit Quantity 16 17 18 19 20

Fine Screen $117,500 LS 1 $0 $0 $0 $0 $81,484

Grit Removal System $196,000 LS 1 $0 $0 $0 $0 $135,922

Blowers $150,000 LS 1 $0 $0 $0 $0 $104,022

Digester Diffusers $15 EA 64 $0 $0 $0 $0 $666

Fine Bubble Diffusers $10 EA 30 $0 $0 $0 $0 $208

Valves $100,000 EA 1 $0 $0 $0 $0 $69,348

Submersible Pumps $50,000 EA 5 $0 $0 $0 $0 $0

Influent Pumps $50,000 EA 3 $0 $0 $0 $0 $104,022

Clarifier Coating $190,000 LS 1 $0 $0 $0 $0 $131,761

$0 $0 $0 $0 $627,434

Total Present Value of Replacement Costs (Life of Project): $945,488

Total Present Value of Replacment Costs (Years 16 to 20):

Current Inflation Rate based on Construction Cost Index:

Table 5.2.56  Replacement Costs (Years 16 to 20)

Wastewater Treatment Plant Rehabilitation

Town of Lake Lure

Present Value of Replacement Costs in Year:

Moving Bed Biofilm Reactor

EPA Discount Rate:
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0.09% EPA Discount Rate: 4.875%

1 2 3 4 5 6 7 8 9 10

Fine Bubble Diffusers $3.50 UNIT 30 $100 $96 $91 $87 $83 $79 $76 $72 $69 $66

Submersible Pumps $200 EA 5 $954 $911 $869 $829 $792 $755 $721 $688 $657 $627

Blowers $500 EA 5 $2,386 $2,277 $2,173 $2,074 $1,979 $1,889 $1,802 $1,720 $1,642 $1,567

Influent Pumps $200 EA 3 $573 $546 $522 $498 $475 $453 $433 $413 $394 $376

Digester Diffusers $4.00 EA 64 $244 $233 $223 $212 $203 $193 $185 $176 $168 $160

Sludge Handling $255.00 D-LB 600 $146,014 $139,347 $132,985 $126,913 $121,118 $115,588 $110,310 $105,274 $100,467 $95,880

Additional O&M Cost $380 KGAL 500 $181,325 $173,046 $165,145 $157,604 $150,408 $143,541 $136,987 $130,732 $124,763 $119,066

Total Present Value of Yearly O&M Expenses (Years 1-10): $331,596 $316,456 $302,007 $288,217 $275,058 $262,499 $250,513 $239,075 $228,159 $217,742

Present Value of O&M Costs for Year:

Table 5.2.57  Present Value of Operations and Maintenance Costs (Years 1-10)

Wastewater Treatment Plant Rehabilitation

Town of Lake Lure

Moving Bed Biofilm Reactor

Current Inflation Rate Based on Municipal Cost Index:

Component Unit Cost Unit Quantity

0.09% EPA Discount Rate: 4.875%

Component Unit Cost Unit Quantity 11 12 13 14 15 16 17 18 19 20

Fine Bubble Diffusers 3.50 UNIT 30 $63 $60 $57 $55 $52 $50 $47 $45 $43 $41

Submersible Pumps $200 EA 5 $598 $571 $545 $520 $496 $473 $452 $431 $411 $393

Blowers 500 EA 5 $1,495 $1,427 $1,362 $1,300 $1,240 $1,184 $1,130 $1,078 $1,029 $982

Influent Pumps $200 EA 3 $359 $342 $327 $312 $298 $284 $271 $259 $247 $236

Digester Diffusers 4.00 EA 64 $153 $146 $139 $133 $127 $121 $116 $110 $105 $101

Sludge Handling 255 D-LB 600 $91,502 $87,324 $83,337 $79,532 $75,901 $72,435 $69,128 $65,971 $62,959 $60,084

Additional O&M Cost 380 KGAL 500 $113,630 $108,442 $103,490 $98,765 $94,256 $89,952 $85,845 $81,925 $78,185 $74,615

$207,800 $198,312 $189,257 $180,616 $172,369 $164,499 $156,988 $149,820 $142,979 $136,451

$4,410,413Total Present Value of Annual O&M Costs (Life of Project):

Current Inflation Rate Based on Municipal Cost Index:

Table 5.2.58  Present Value of Operations and Maintenance Costs (Years 11-20)

Wastewater Treatment Plant Rehabilitation

Town of Lake Lure

Moving Bed Biofilm Reactor

Present Value of O&M Costs for Year:

Total Present Value of Yearly O&M Expenses (Years 11-20):
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0.09% EPA Discount Rate: 4.875%

Component Unit Cost Unit Quantity 1 2 3 4 5 6 7 8 9 10

Pump Rebuilds $2,500 EA 2 $0 $0 $0 $0 $0 $0 $3,605 $0 $0 $0

Total Present Value of Intermittent Operations & Maintenace Costs (Years 1-10): $0 $0 $0 $0 $0 $0 $3,605 $0 $0 $0

Table 5.2.59  Present Value of Intermittent Operations and Maintenance Costs (Years 1-10)

Wastewater Treatment Plant Rehabilitation

Town of Lake Lure

Moving Bed Biofilm Reactor

Present Value of O&M Costs for Year:

Current Inflation Rate Based on Municipal Cost Index:

0.09% EPA Discount Rate: 4.875%

Component Unit Cost Unit Quantity 11 12 13 14 15 16 17 18 19 20

Pump Rebuilds $2,500 EA 2 $0 $0 $0 $2,599 $0 $0 $0 $0 $0 $0

Total Present Value of Intermittent Operations & Maintenace Costs (Years 11-20): $0 $0 $0 $2,599 $0 $0 $0 $0 $0 $0

Total Present Value of Intermittent Operations & Maintenance Costs (Life of Project): $6,204

Table 5.2.60  Present Value of Intermittent Operations and Maintenance Costs (Years 11-20)

Wastewater Treatment Plant Rehabilitation

Town of Lake Lure

Moving Bed Biofilm Reactor

Present Value of O&M Costs for Year:

Current Inflation Rate Based on Municipal Cost Index:
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5.4.3.3 Integrated Fixed-Film Activated Sludge (IFAS) Alternative 

(Preferred) 

The Integrated Fixed-Film Activated Sludge (IFAS) Alternative will ultimately involve 

modifications to all of the existing wastewater plant structures. Table 5.2.61 lists the 

expected capital costs associated with this alternative. 

 

The vast majority of system components will have a life cycle of 20 years or less. The 

primary serviceable components of this alternative are the grit removal system, ultraviolet 

bulbs, diffusers, and clarifier coating. An additional serviceable component of this 

alternative is the electro-mechanical systems including the pumps and generators, and 

associated controls. Table 5.2.62 lists the cost life cycle assumptions. 

Alternative:

Project Administration ($): $733,120

Component Unit Costa
Unit Quantity Total Cost

IFAS Equipment Package $100,000 LS 1 $100,000

Equipment Installation $595,500 LS 1 $595,500

Fine Screen Rehabilitation $15,000 LS 1 $15,000

Grit Removal System $196,000 LS 1 $196,000

Blower Package $162,000 LS 1 $162,000

Digester Piping and Diffusers $100,000 LS 2 $200,000

Excavation $100 SY 1,474 $147,400

Rock Removal $250 CY 295 $73,750

Stone backfill $150 TN 290 $43,500

Cast-in-Place Concrete $500 SY 720 $360,000

Yard Piping and Air Piping $610,000 LS 1 $610,000

Clarifier $650,000 LS 2 $1,300,000

Demolish Existing Basin $500 SY 210 $105,000

Rehabilitate Existing Structures $250,000 LS 1 $250,000

Ex. PS and piping abandonment $35,000 EA 1 $35,000

Submersible Pump Station $250,000 LS 1 $250,000
a
Unit costs are in today's dollars, not future dollars. $4,443,150

$444,315

$733,120

$5,620,585

Total Construction Cost:

Contingency Cost:

Project Administration Cost:

Total Capital Cost:

Table 5.2.61  Capital Costs

Wastewater Treatment Plant Rehabilitation

Town of Lake Lure

Integrated Fixed-Film Activated Sludge 

(preferred)
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Given anticipated maintenance of pumps and generators (anticipated every approximately 

5 years) and replacements (expected at 15 years), and power consumption costs 

averaging $0.90 per pump station per day, there are substantial future costs that should 

be accounted for. Additional components that will require replacements and maintenance 

include the fine screen, grit removal system, ultraviolet bulbs, and diffusers. Equipment 

replacement costs are as identified in Table 5.2.63 through 5.2.66, and anticipated O&M 

costs are as identified in Tables 5.2.67 and 5.2.68. Table 5.2.69 and 5.2.70, namely 

mechanical equipment services. 

Component

Expected Life 

Cycle

Replacement 

Expected?†

Rationale for Expected Life 

Cycle

Fine Screen 20 Y Typical Service Life

Grit Removal System 20 Y Mechanical/Electrical Equipment

Blower Package 20 Y Typical Service Life of Blowers

Digester, Piping, and Diffusers 5 Y Typical Service Life of Diffusers

Yard Piping and Air Piping 50 N
Long-term Endurance with no 

Corrosion

Submersible Pump Station 15 Y Typical Service Life of Pumps

Clarifier 20 Y Typical Service Life of Coating
†
Period for replacement would be Years 1 through 20 only.

Table 5.2.62  Project Cost Life Cycle Assumptions

Wastewater Treatment Plant Rehabilitation

Town of Lake Lure

Integrated Fixed-Film Activated Sludge (Preferred)
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2.97% 4.875%

Component Unit Cost Unit Quantity 1 2 3 4 5

Fine Screen $117,500 LS 1 $0 $0 $0 $0 $0

Grit Removal System $196,000 LS 1 $0 $0 $0 $0 $0

Blower Package $150,000 LS 1 $0 $0 $0 $0 $0

Digester Diffusers $15 EA 64 $0 $0 $0 $0 $876

Fine Bubble Diffusers $10 EA 40 $0 $0 $0 $0 $365

Valves $100,000 EA 1 $0 $0 $0 $0 $0

Submersible Pumps $50,000 EA 5 $0 $0 $0 $0 $0

Influent Pumps $50,000 EA 3 $0 $0 $0 $0 $0

Clarifier Coating $190,000 LS 1 $0 $0 $0 $0 $0

$0 $0 $0 $0 $1,241Total Present Value of Replacement Costs (Years 1 to 5):

Table 5.2.63  Replacement Costs (Years 1 to 5)

Wastewater Treatment Plant Rehabilitation

Town of Lake Lure

Present Value of Replacement Costs in Year:

Integrated Fixed-Film Activated Sludge (preferred)

EPA Discount Rate:Current Inflation Rate based on Construction Cost Index:



153 

 

2.97% 4.875%

Component Unit Cost Unit Quantity 6 7 8 9 10

Fine Screen $117,500 LS 1 $0 $0 $0 $0 $0

Grit Removal System $196,000 LS 1 $0 $0 $0 $0 $0

Blower Package $150,000 LS 1 $0 $0 $0 $0 $0

Digester Diffusers $15 EA 64 $0 $0 $0 $0 $799

Fine Bubble Diffusers $10 EA 40 $0 $0 $0 $0 $333

Valves $100,000 EA 1 $0 $0 $0 $0 $0

Submersible Pumps $50,000 EA 5 $0 $0 $0 $0 $0

Influent Pumps $50,000 EA 3 $0 $0 $0 $0 $124,913

Clarifier Coating $190,000 LS 1 $0 $0 $0 $0 $0

$0 $0 $0 $0 $126,046Total Present Value of Replacement Costs (Years 6 to 10):

EPA Discount Rate:Current Inflation Rate based on Construction Cost Index:

Table 5.2.64  Replacement Costs (Years 6 to 10)

Wastewater Treatment Plant Rehabilitation

Town of Lake Lure

Present Value of Replacement Costs in Year:

Integrated Fixed-Film Activated Sludge (preferred)
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2.97% EPA Discount Rate: 4.875%

Component Unit Cost Unit Quantity 11 12 13 14 15

Fine Screen $117,500 LS 1 $0 $0 $0 $0 $0

Grit Removal System $196,000 LS 1 $0 $0 $0 $0 $0

Blower Package $150,000 LS 1 $0 $0 $0 $0 $0

Digester Diffusers $15 EA 64 $0 $0 $0 $0 $730

Fine Bubble Diffusers $10 EA 40 $0 $0 $0 $0 $304

Valves $100,000 EA 1 $0 $0 $0 $0 $0

Submersible Pumps $50,000 EA 5 $0 $0 $0 $0 $189,984

Influent Pumps $50,000 EA 3 $0 $0 $0 $0 $0

Clarifier Coating $190,000 LS 1 $0 $0 $0 $0 $0

Total Present Value of Replacement Costs (Years 11 to 15): $0 $0 $0 $0 $191,017

Table 5.2.65  Replacement Costs (Years 11 to 15)

Wastewater Treatment Plant Rehabilitation

Town of Lake Lure

Present Value of Replacement Costs in Year:

Integrated Fixed-Film Activated Sludge (preferred)

Current Inflation Rate based on Construction Cost Index:
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2.97% 4.875%

Component Unit Cost Unit Quantity 16 17 18 19 20

Fine Screen $117,500 LS 1 $0 $0 $0 $0 $81,484

Grit Removal System $196,000 LS 1 $0 $0 $0 $0 $135,922

Blower Package $150,000 LS 1 $0 $0 $0 $0 $104,022

Digester Diffusers $15 EA 64 $0 $0 $0 $0 $666

Fine Bubble Diffusers $10 EA 40 $0 $0 $0 $0 $277

Valves $100,000 EA 1 $0 $0 $0 $0 $69,348

Submersible Pumps $50,000 EA 5 $0 $0 $0 $0 $0

Influent Pumps $50,000 EA 3 $0 $0 $0 $0 $104,022

Clarifier Coating $190,000 LS 1 $0 $0 $0 $0 $131,761

Total Present Value of Replacement Costs (Years 16 to 20): $0 $0 $0 $0 $627,503

Total Present Value of Replacement Costs (Life of Project): $945,807

Table 5.2.66  Replacement Costs (Years 16 to 20)

Wastewater Treatment Plant Rehabilitation

Town of Lake Lure

Present Value of Replacement Costs in Year:

Integrated Fixed-Film Activated Sludge (preferred)

Current Inflation Rate based on Construction Cost Index: EPA Discount Rate:
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0.09% 4.875%

1 2 3 4 5 6 7 8 9 10

Fine Bubble Diffusers $3.50 EA 40 $134 $128 $122 $116 $111 $106 $101 $96 $92 $88

Submersible Pumps $200 EA 5 $954 $911 $869 $829 $792 $755 $721 $688 $657 $627

Blowers $500 EA 5 $2,386 $2,277 $2,173 $2,074 $1,979 $1,889 $1,802 $1,720 $1,642 $1,567

Influent Pumps $200 EA 3 $573 $546 $522 $498 $475 $453 $433 $413 $394 $376

Digester Diffusers $4.00 EA 64 $244 $233 $223 $212 $203 $193 $185 $176 $168 $160

Sludge Handling $255 D-LB 600 $146,014 $139,347 $132,985 $126,913 $121,118 $115,588 $110,310 $105,274 $100,467 $95,880

Additional O&M Cost $380 KGAL 500 $181,325 $173,046 $165,145 $157,604 $150,408 $143,541 $136,987 $130,732 $124,763 $119,066

$331,630 $316,488 $302,037 $288,246 $275,085 $262,525 $250,539 $239,099 $228,182 $217,764Total Present Value of Yearly O&M Expenses (Years 1-10):

Component Unit Cost Unit Quantity

Present Value of O&M Costs for Year:

Table 5.2.67  Present Value of Operations and Maintenance Costs (Years 1-10)

Wastewater Treatment Plant Rehabilitation

Town of Lake Lure

Integrated Fixed-Film Activated Sludge (preferred)

Current Inflation Rate Based on Municipal Cost Index: EPA Discount Rate:

0.09% 4.875%

11 12 13 14 15 16 17 18 19 20

Fine Bubble Diffusers $3.50 EA 40 $84 $80 $76 $73 $69 $66 $63 $60 $58 $55

Submersible Pumps $200 EA 5 $598 $571 $545 $520 $496 $473 $452 $431 $411 $393

Blowers $500 EA 5 $1,495 $1,427 $1,362 $1,300 $1,240 $1,184 $1,130 $1,078 $1,029 $982

Influent Pumps $200 EA 3 $359 $342 $327 $312 $298 $284 $271 $259 $247 $236

Digester Diffusers $4.00 EA 64 $153 $146 $139 $133 $127 $121 $116 $110 $105 $101

Sludge Handling $255 D-LB 600 $91,502 $87,324 $83,337 $79,532 $75,901 $72,435 $69,128 $65,971 $62,959 $60,084

Additional O&M Cost $380 KGAL 500 $113,630 $108,442 $103,490 $98,765 $94,256 $89,952 $85,845 $81,925 $78,185 $74,615

$207,821 $198,332 $189,276 $180,634 $172,386 $164,515 $157,004 $149,835 $142,994 $136,465

$4,410,858Total Present Value of Annual O&M Costs (Life of Project):

Total Present Value of Yearly O&M Expenses (Years 11-20):

Table 5.2.68  Present Value of Operations and Maintenance Costs (Years 11-20)

Wastewater Treatment Plant Rehabilitation

Town of Lake Lure

Integrated Fixed-Film Activated Sludge (preferred)

Present Value of O&M Costs for Year:

Current Inflation Rate Based on Municipal Cost Index: EPA Discount Rate:

Component Unit Cost Unit Quantity
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0.09% 4.875%

Component Unit Cost Unit Quantity 1 2 3 4 5 6 7 8 9 10

Pump Rebuilds $2,500 EA 2 $0 $0 $0 $0 $0 $0 $3,605 $0 $0 $0

$0 $0 $0 $0 $0 $0 $3,605 $0 $0 $0Total Present Value of Intermittent Operations & Maintenace Costs (Years 1-10):

Table 5.2.69  Present Value of Intermittent Operations and Maintenance Costs (Years 1-10)

Wastewater Treatment Plant Rehabilitation

Town of Lake Lure

Integrated Fixed-Film Activated Sludge (preferred)

Present Value of O&M Costs for Year:

Current Inflation Rate Based on Municipal Cost Index: EPA Discount Rate:

0.09% 4.875%

Component Unit Cost Unit Quantity 11 12 13 14 15 16 17 18 19 20

Pump Rebuilds $2,500 EA 2 $0 $0 $0 $2,599 $0 $0 $0 $0 $0 $0

Total Present Value of Intermittent Operations & Maintenace Costs (Years 11-20): $0 $0 $0 $2,599 $0 $0 $0 $0 $0 $0

Total Present Value of Intermittent Operations & Maintenance Costs (Life of Project): $6,204

Table 5.2.70  Present Value of Intermittent Operations and Maintenance Costs (Years 11-20)

Wastewater Treatment Plant Rehabilitation

Town of Lake Lure

Integrated Fixed-Film Activated Sludge (preferred)

Present Value of O&M Costs for Year:

Current Inflation Rate Based on Municipal Cost Index: EPA Discount Rate:
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5.4.4 Subaqueous Sanitary Sewer (SASS) and Wastewater Treatment 

Plant (Plant) Combined Alternatives 

The collection and treatment systems for the Town of Lake Lure both need to be replaced 

and rehabilitated. The proposed project involves not only work on the SASS, but also at 

the Plant. In this section, the present worth analysis will be done for the complete proposed 

project that combines the preferred SASS Alternate and the preferred Plant Alternative.  

5.4.4.1 Collection System and Treatment Rehabilitation and Replacement 

Alternative (Complete Project) 

The Collection System and Treatment Rehabilitation and Replacement Alternative 

(Complete Project) is a combination of the Backshore Gravity/Lift Station Alternative and 

the Integrated Fixed-Film Activated Sludge Alternative. This alternative will ultimately 

involve work to replace the existing SASS and includes the installation of a Sewer Access 

Valve, which enables construction to occur ‘in the dry’, approximately 101,000 linear feet 

of HDPE sewer main, approximately 110 manholes (a portion of which would be pump 

stations), and 15 lift stations. This alternate also includes work to be completed at the 

Plant and involves modifications on all of the existing wastewater plant structures. Table 

5.2.71 lists the expected capital costs associated with this alternative. 
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The vast majority of system components associated with the SASS replacement will have 

a life cycle substantially exceeding 30 years. HDPE pipe, for example, can be shown to 

 

Project Administration: $8,149,664

Component Unit Costa
Unit Quantity Total Cost

Sewer Access Valve $2,173,913 EA 1 $2,173,913

4' dia. HDPE Manholes $30,000 EA 94 $2,820,000

6' dia. HDPE Pump Station Manholes $45,000 EA 15 $675,000

Permanent Pump Station Equipment $20,000 EA 15 $300,000

Pump Station Pumps, Electrical, Generator $70,000 EA 15 $1,050,000

4" HDPE Service Connections $188 LF 7,200 $1,350,432

6" HDPE Gravity Sewer $288 LF 4,500 $1,294,200

8" HDPE Gravity Sewer $271 LF 39,300 $10,655,409

10" HDPE Gravity Sewer $370 LF 19,900 $7,362,602

12" HDPE Gravity Sewer $369 LF 18,200 $6,712,888

14" HDPE Gravity Sewer $394 LF 15,300 $6,025,752

16" HDPE Gravity Sewer $470 LF 2,300 $1,080,057

10" HDD across Bufflao Creek branch of Lake $650 LF 2,700 $1,755,000

12" HDD across Cane Creek branch of Lake $780 LF 1,700 $1,326,000

IFAS Equipment Package $100,000 LS 1 $100,000

Equipment Installation $595,500 LS 1 $595,500

Fine Screen Rehabilitation $15,000 LS 1 $15,000

Grit Removal System $196,000 LS 1 $196,000

Blower Package $162,000 LS 1 $162,000

Digester Piping and Diffusers $100,000 EA 2 $200,000

Excavation $100 SY 1,474 $147,400

Rock Removal $250 CY 295 $73,750

Stone backfill $150 TN 290 $43,500

Cast-in-Place Concrete $500 SY 720 $360,000

Yard Piping and Air Piping $610,000 LS 1 $610,000

Clarifier $650,000 EA 2 $1,300,000

Demolish Existing Basin and Clarifier $500 SY 215 $107,500

Rehabilitate Existing Structures $250,000 LS 1 $250,000

Submersible Pump Station $250,000 LS 1 $250,000

Manhole Rehabilitation $10,000 EA 40 $400,000
a
Unit costs are in today's dollars, not future dollars. Total Construction Cost: $49,391,903

$4,939,190

$8,149,664

$62,480,757

Construction Contingency Cost:

Project Administration Cost:

Total Capital Cost:

Table 5.2.71  Capital Costs

Lake Lure Subaqueous Sanitary Sewer Replacement

Town of Lake Lure

Collection System and Treatment 

Rehabilitation and Replacement
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have a historical successful service life of 50 years or more, and studies suggest that it is 

likely to have a 100-year or greater service life (though the material in pipe form has only 

been in existence since 1955). The primary serviceable components of this alternative are 

the sewer access valve, the electro-mechanical systems including the pumps and 

generators, and associated controls.  

The vast majority of system components associated with the Plant work will have a life 

cycle of 20 years or less. The primary serviceable components of this alternative are the 

grit removal system, ultraviolet bulbs, diffusers, and clarifier coating. An additional 

serviceable component of this alternative is the electro-mechanical systems including the 

pumps and generators, and associated controls. Table 5.2.72 lists the cost life cycle 

assumptions. 

 

Given anticipated maintenance of pumps and generators (anticipated every approximately 

5 years) and replacements (expected at 15 years), and power consumption costs 

averaging $0.90 per pump station per day, there are substantial future costs that should 

Component

Expected 

Life Cycle

Replacement 

Expected?†

Rationale for Expected Life 

Cycle

Sewer Access Valve 75 N Typical Service Life

4' dia. HDPE Manholes 100 N

6' dia. HDPE Pump Station Manholes 100 N

Permanent Pump Station Equipment 40 N HDPE/SS/Buried Components

Pump Station Pumps, Electrical, Generator 15 Y Mechanical/Electrical Equipment

4" HDPE Service Connections 100 N

6" HDPE Gravity Sewer 100 N

8" HDPE Gravity Sewer 100 N

10" HDPE Gravity Sewer 100 N

12" HDPE Gravity Sewer 100 N

14" HDPE Gravity Sewer 100 N

16" HDPE Gravity Sewer 100 N

10" HDD across Bufflao Creek branch of Lake 100 N

12" HDD across Cane Creek branch of Lake 100 N

Fine Screen 5 Y Typical Service Life

Grit Removal System 20 Y Mechanical/Electrical Equipment

Blower Package 20 Y Typical Service Life of Blowers

Digester Diffusers 25 N Typical Service Life of Diffusers

Fine Bubble Diffusers 5 Y Typical Service Life of Diffusers

Yard Piping and Air Piping 50 N
Long-term endurance with no 

corrosion

Submersible Pump Station 15 Y Typical Service Life of Pumps

Clarifier Coating 20 Y Typical Service Life of Coating
†
Period for replacement would be Years 1 through 20 only.

Long-term endurance with no 

corrosion

Table 5.2.72  Project Cost Life Cycle Assumptions

Lake Lure Subaqueous Sanitary Sewer Replacement

Town of Lake Lure

Collection System and Treatment Rehabilitation and Replacement

Long-term endurance with no 

corrosion
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be accounted for. Additional components that will require replacements and maintenance 

include the fine screen, grit removal system, ultraviolet bulbs, and diffusers. Equipment 

replacement costs are as identified in Table 5.2.73 through 5.2.76, and anticipated O&M 

costs are as identified in Tables 5.2.77 and 5.2.78. Table 5.2.79 and 5.2.80 identify 

intermittent costs, namely mechanical equipment services. 



162 

 

2.97% 4.875%

Component Unit Cost Unit Quantity 1 2 3 4 5

Sewer Access Valve $2,173,913 EA 1 $0 $0 $0 $0 $0

4' dia. HDPE Manholes $30,000 EA 94 $0 $0 $0 $0 $0

6' dia. HDPE Pump Station Manholes $45,000 EA 15 $0 $0 $0 $0 $0

Permanent Pump Station Equipment $20,000 EA 15 $0 $0 $0 $0 $0

Pump Station Pumps, Electrical, Generator $70,000 EA 15 $0 $0 $0 $0 $0

4" HDPE Service Connections $188 LF 7,200 $0 $0 $0 $0 $0

6" HDPE Gravity Sewer $288 LF 4,500 $0 $0 $0 $0 $0

8" HDPE Gravity Sewer $271 LF 39,300 $0 $0 $0 $0 $0

10" HDPE Gravity Sewer $370 LF 19,900 $0 $0 $0 $0 $0

12" HDPE Gravity Sewer $369 LF 18,200 $0 $0 $0 $0 $0

14" HDPE Gravity Sewer $394 LF 15,300 $0 $0 $0 $0 $0

16" HDPE Gravity Sewer $470 LF 2,300 $0 $0 $0 $0 $0

10" HDD across Bufflao Creek branch of Lake $650 LF 2,700 $0 $0 $0 $0 $0

12" HDD across Cane Creek branch of Lake $780 LF 1,700 $0 $0 $0 $0 $0

Fine Screen $117,500 LS 1 $0 $0 $0 $0 $0

Grit Removal System $196,000 LS 1 $0 $0 $0 $0 $0

Blower Package $150,000 LS 1 $0 $0 $0 $0 $0

Digester Diffusers $15 EA 64 $0 $0 $0 $0 $876

Fine Bubble Diffusers $10 EA 40 $0 $0 $0 $0 $365

Yard Piping and Air Piping $100,000 LS 1 $0 $0 $0 $0 $0

Valves $100,000 EA 1 $0 $0 $0 $0 $0

Submersible Pumps $50,000 EA 5 $0 $0 $0 $0 $0

Influent Pumps $50,000 EA 3 $0 $0 $0 $0 $0

Clarifier Coating $190,000 LS 1 $0 $0 $0 $0 $0

$0 $0 $0 $0 $1,241Total Present Value of Replacement Costs (Years 1 to 5):

Present Value of Replacement Costs in Year:

Table 5.2.73  Replacement Costs (Years 1 to 5)

Lake Lure Subaqueous Sanitary Sewer Replacement

Town of Lake Lure

Collection System and Treatment Rehabilitation and Replacement

EPA Discount Rate:Current Inflation Rate based on Construction Cost Index:
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2.97% EPA Discount Rate: 4.875%

Component Unit Cost Unit Quantity 6 7 8 9 10

Sewer Access Valve $2,173,913 EA 1 $0 $0 $0 $0 $0

4' dia. HDPE Manholes $30,000 EA 94 $0 $0 $0 $0 $0

6' dia. HDPE Pump Station Manholes $45,000 EA 15 $0 $0 $0 $0 $0

Permanent Pump Station Equipment $20,000 EA 15 $0 $0 $0 $0 $0

Pump Station Pumps, Electrical, Generator $70,000 EA 15 $0 $0 $0 $0 $0

4" HDPE Service Connections $188 LF 7,200 $0 $0 $0 $0 $0

6" HDPE Gravity Sewer $288 LF 4,500 $0 $0 $0 $0 $0

8" HDPE Gravity Sewer $271 LF 39,300 $0 $0 $0 $0 $0

10" HDPE Gravity Sewer $370 LF 19,900 $0 $0 $0 $0 $0

12" HDPE Gravity Sewer $369 LF 18,200 $0 $0 $0 $0 $0

14" HDPE Gravity Sewer $394 LF 15,300 $0 $0 $0 $0 $0

16" HDPE Gravity Sewer $470 LF 2,300 $0 $0 $0 $0 $0

10" HDD across Bufflao Creek branch of Lake $650 LF 2,700 $0 $0 $0 $0 $0

12" HDD across Cane Creek branch of Lake $780 LF 1,700 $0 $0 $0 $0 $0

Fine Screen $117,500 LS 1 $0 $0 $0 $0 $0

Grit Removal System $196,000 LS 1 $0 $0 $0 $0 $0

Blower Package $150,000 LS 1 $0 $0 $0 $0 $0

Digester Diffusers $15 EA 64 $0 $0 $0 $0 $799

Fine Bubble Diffusers $10 EA 40 $0 $0 $0 $0 $333

Yard Piping and Air Piping $100,000 LS 1 $0 $0 $0 $0 $0

Valves $100,000 EA 1 $0 $0 $0 $0 $0

Submersible Pumps $50,000 EA 5 $0 $0 $0 $0 $0

Influent Pumps $50,000 EA 3 $0 $0 $0 $0 $124,913

Clarifier Coating $190,000 LS 1 $0 $0 $0 $0 $0

$0 $0 $0 $0 $126,046Total Present Value of Replacement Costs (Years 6 to 10):

Table 5.2.74  Replacement Costs (Years 6 to 10)

Lake Lure Subaqueous Sanitary Sewer Replacement

Town of Lake Lure

Present Value of Replacement Costs in Year:

Collection System and Treatment Rehabilitation and Replacement

Current Inflation Rate based on Construction Cost Index:
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2.97% EPA Discount Rate: 4.875%

Component Unit Cost Unit Quantity 11 12 13 14 15

Sewer Access Valve $2,173,913 EA 1 $0 $0 $0 $0 $0

4' dia. HDPE Manholes $30,000 EA 94 $0 $0 $0 $0 $0

6' dia. HDPE Pump Station Manholes $45,000 EA 15 $0 $0 $0 $0 $0

Permanent Pump Station Equipment $20,000 EA 15 $0 $0 $0 $0 $0

Pump Station Pumps, Electrical, Generator $70,000 EA 15 $0 $0 $0 $0 $797,931

4" HDPE Service Connections $188 LF 7,200 $0 $0 $0 $0 $0

6" HDPE Gravity Sewer $288 LF 4,500 $0 $0 $0 $0 $0

8" HDPE Gravity Sewer $271 LF 39,300 $0 $0 $0 $0 $0

10" HDPE Gravity Sewer $370 LF 19,900 $0 $0 $0 $0 $0

12" HDPE Gravity Sewer $369 LF 18,200 $0 $0 $0 $0 $0

14" HDPE Gravity Sewer $394 LF 15,300 $0 $0 $0 $0 $0

16" HDPE Gravity Sewer $470 LF 2,300 $0 $0 $0 $0 $0

10" HDD across Bufflao Creek branch of Lake $650 LF 2,700 $0 $0 $0 $0 $0

12" HDD across Cane Creek branch of Lake $780 LF 1,700 $0 $0 $0 $0 $0

Fine Screen $117,500 LS 1 $0 $0 $0 $0 $0

Grit Removal System $196,000 LS 1 $0 $0 $0 $0 $0

Blower Package $150,000 LS 1 $0 $0 $0 $0 $0

Digester Diffusers $15 EA 64 $0 $0 $0 $0 $730

Fine Bubble Diffusers $10 EA 40 $0 $0 $0 $0 $304

Yard Piping and Air Piping $100,000 LS 1 $0 $0 $0 $0 $0

Valves $100,000 EA 1 $0 $0 $0 $0 $0

Submersible Pumps $50,000 EA 5 $0 $0 $0 $0 $189,984

Influent Pumps $50,000 EA 3 $0 $0 $0 $0 $0

Clarifier Coating $190,000 LS 1 $0 $0 $0 $0 $0

$0 $0 $0 $0 $988,948Total Present Value of Replacement Costs (Years 11 to 15):

Table 5.2.75  Replacement Costs (Years 11 to 15)

Lake Lure Subaqueous Sanitary Sewer Replacement

Town of Lake Lure

Collection System and Treatment Rehabilitation and Replacement

Present Value of Replacement Costs in Year:

Current Inflation Rate based on Construction Cost Index:
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2.97% 4.875%

Component Unit Cost Unit Quantity 16 17 18 19 20

Sewer Access Valve $2,173,913 EA 1 $0 $0 $0 $0 $0

4' dia. HDPE Manholes $30,000 EA 94 $0 $0 $0 $0 $0

6' dia. HDPE Pump Station Manholes $45,000 EA 15 $0 $0 $0 $0 $0

Permanent Pump Station Equipment $20,000 EA 15 $0 $0 $0 $0 $0

Pump Station Pumps, Electrical, Generator $70,000 EA 15 $0 $0 $0 $0 $0

4" HDPE Service Connections $188 LF 7,200 $0 $0 $0 $0 $0

6" HDPE Gravity Sewer $288 LF 4,500 $0 $0 $0 $0 $0

8" HDPE Gravity Sewer $271 LF 39,300 $0 $0 $0 $0 $0

10" HDPE Gravity Sewer $370 LF 19,900 $0 $0 $0 $0 $0

12" HDPE Gravity Sewer $369 LF 18,200 $0 $0 $0 $0 $0

14" HDPE Gravity Sewer $394 LF 15,300 $0 $0 $0 $0 $0

16" HDPE Gravity Sewer $470 LF 2,300 $0 $0 $0 $0 $0

10" HDD across Bufflao Creek branch of Lake $650 LF 2,700 $0 $0 $0 $0 $0

12" HDD across Cane Creek branch of Lake $780 LF 1,700 $0 $0 $0 $0 $0

Fine Screen $117,500 LS 1 $0 $0 $0 $0 $81,484

Grit Removal System $196,000 LS 1 $0 $0 $0 $0 $135,922

Blower Package $150,000 LS 1 $0 $0 $0 $0 $104,022

Digester Diffusers $15 EA 64 $0 $0 $0 $0 $666

Fine Bubble Diffusers $10 EA 40 $0 $0 $0 $0 $277

Yard Piping and Air Piping $100,000 LS 1 $0 $0 $0 $0 $0

Valves $100,000 EA 1 $0 $0 $0 $0 $69,348

Submersible Pumps $50,000 EA 5 $0 $0 $0 $0 $0

Influent Pumps $50,000 EA 3 $0 $0 $0 $0 $104,022

Clarifier Coating $190,000 LS 1 $0 $0 $0 $0 $131,761

$0 $0 $0 $0 $627,503

Total Present Value of Replacement Costs (Life of Project): $1,743,738

Total Present Value of Replacement Costs (Years 16 to 20):

Table 5.2.76  Replacement Costs (Years 16 to 20)

Lake Lure Subaqueous Sanitary Sewer Replacement

Town of Lake Lure

Present Value of Replacement Costs in Year:

Collection System and Treatment Rehabilitation and Replacement

EPA Discount Rate:Current Inflation Rate based on Construction Cost Index:
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0.09% 4.875%

Component Unit Cost Unit Quantity 1 2 3 4 5 6 7 8 9 10

Sewer Access Valve $100.00 EA 1 $95 $91 $87 $83 $79 $76 $72 $69 $66 $63

Pumps - Electricity (avg $0.90/day per LS) $329 EA 15 $4,710 $4,495 $4,289 $4,094 $3,907 $3,728 $3,558 $3,396 $3,241 $3,093

Fine Bubble Diffusers $3.50 EA 40 $134 $128 $122 $116 $111 $106 $101 $96 $92 $88

Submersible Pumps $200 EA 5 $954 $911 $869 $829 $792 $755 $721 $688 $657 $627

Blowers $500 EA 5 $2,386 $2,277 $2,173 $2,074 $1,979 $1,889 $1,802 $1,720 $1,642 $1,567

Digester Diffusers $4.00 EA 64 $244 $233 $223 $212 $203 $193 $185 $176 $168 $160

Sludge Handling $255 D-LB 600 $146,014 $139,347 $132,985 $126,913 $121,118 $115,588 $110,310 $105,274 $100,467 $95,880

Additional O&M Cost $380.00 KGAL 500 $181,325 $173,046 $165,145 $157,604 $150,408 $143,541 $136,987 $130,732 $124,763 $119,066

Total Present Value of Yearly O&M Expenses (Years 1-10): $335,862 $320,527 $305,892 $291,925 $278,596 $265,876 $253,736 $242,151 $231,094 $220,543

Present Value of O&M Costs for Year:

Lake Lure Subaqueous Sanitary Sewer Replacement

Table 5.2.77  Present Value of Operations and Maintenance Costs (Years 1-10)

Town of Lake Lure

Collection System and Treatment Rehabilitation and Replacement

EPA Discount Rate:Current Inflation Rate Based on Municipal Cost Index:

0.09% 4.875%

Component Unit Cost Unit Quantity 11 12 13 14 15 16 17 18 19 20

Sewer Access Valve $100 EA 1 $60 $57 $54 $52 $50 $47 $45 $43 $41 $39

Pumps - Electricity (avg $0.90/day per LS) $329 EA 15 $2,951 $2,817 $2,688 $2,565 $2,448 $2,336 $2,230 $2,128 $2,031 $1,938

Fine Bubble Diffusers $3.50 EA 40 $84 $80 $76 $73 $69 $66 $63 $60 $58 $55

Submersible Pumps $200 EA 5 $598 $571 $545 $520 $496 $473 $452 $431 $411 $393

Blowers $500 EA 5 $1,495 $1,427 $1,362 $1,300 $1,240 $1,184 $1,130 $1,078 $1,029 $982

Digester Diffusers $4.00 EA 64 $153 $146 $139 $133 $127 $121 $116 $110 $105 $101

Sludge Handling $255 D-LB 600 $91,502 $87,324 $83,337 $79,532 $75,901 $72,435 $69,128 $65,971 $62,959 $60,084

Additional O&M Cost $380 KGAL 500 $113,630 $108,442 $103,490 $98,765 $94,256 $89,952 $85,845 $81,925 $78,185 $74,615

$210,473 $200,863 $191,692 $182,939 $174,587 $166,615 $159,008 $151,747 $144,819 $138,207

$4,467,152Total Present Value of Annual O&M Costs (Life of Project):

Table 5.2.78  Present Value of Operations and Maintenance Costs (Years 11-20)

Lake Lure Subaqueous Sanitary Sewer Replacement

Town of Lake Lure

Collection System and Treatment Rehabilitation and Replacement

Present Value of O&M Costs for Year:

Current Inflation Rate Based on Municipal Cost Index: EPA Discount Rate:

Total Present Value of Yearly O&M Expenses (Years 11-20):
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0.09% 4.875%

Component Unit Cost Unit Quantity 1 2 3 4 5 6 7 8 9 10

Pumps & Gensets - Service/Rebuild $1,500 EA 15 $0 $0 $0 $0 $17,811 $0 $0 $0 $0 $14,100

Pump Rebuilds $2,500 EA 2 $0 $0 $0 $0 $0 $0 $3,605 $0 $0 $0

Total Present Value of Intermittent Operations & Maintenace Costs (Years 1-10): $0 $0 $0 $0 $0 $0 $3,605 $0 $0 $0

Town of Lake Lure

Lake Lure Subaqueous Sanitary Sewer Replacement

Table 5.2.79  Present Value of Intermittent Operations and Maintenance Costs (Years 1-10)

Collection System and Treatment Rehabilitation and Replacement

Present Value of O&M Costs for Year:

Current Inflation Rate Based on Municipal Cost Index: EPA Discount Rate:

0.09% 4.875%

Component Unit Cost Unit Quantity 11 12 13 14 15 16 17 18 19 20

Pumps & Gensets - Service/Rebuild $1,500 EA 15 $0 $0 $0 $0 $0 $0 $0 $0 $0 $8,836

Pump Rebuilds $2,500 EA 2 $0 $0 $0 $2,599 $0 $0 $0 $0 $0 $0

$0 $0 $0 $2,599 $0 $0 $0 $0 $0 $0

Total Present Value of Intermittent Operations & Maintenance Costs (Life of Project): $6,204

Total Present Value of Intermittent Operations & Maintenace Costs (Years 11-20):

Table 5.2.80  Present Value of Intermittent Operations and Maintenance Costs (Years 11-20)

Lake Lure Subaqueous Sanitary Sewer Replacement

Town of Lake Lure

Collection System and Treatment Rehabilitation and Replacement

Present Value of O&M Costs for Year:

Current Inflation Rate Based on Municipal Cost Index: EPA Discount Rate:
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5.4.4.2 Collection System and Treatment Rehabilitation and Replacement 

Phase 1 Alternative 

The Collection System and Treatment Rehabilitation and Replacement Alternative 

(Complete Project) is a combination of the Backshore Gravity/Lift Station Alternative and 

the Integrated Fixed-Film Activated Sludge Alternative. This alternative includes work to 

replace the Subaqueous Sewer System (SASS) and work at the Wastewater Treatment 

Plant (Plant). The extent of work associated with this phase is based on the available 

funding and on the sequence of work needed to provide for immediate needs as well as 

beginning the long-term solution.  

The first component to this alternate includes work to replace the existing SASS and 

includes the installation of a Sewer Access Valve, which enables construction to occur ‘in 

the dry’. Phase 1 of this alternative (the portion that can be addressed with the available 

SRF funds) begins at the lake’s dam and will install gravity sewer and manholes along the 

north shoreline for approximately 8,500 linear feet and the south shoreline for 

approximately 7,000 linear feet. This first Phase is not expected to include any lift stations, 

and it will eliminate reliance on the existing system for all properties immediately adjacent 

to the Phase 1 construction.   

The second component to this alternate includes work to be completed at the Plant. Phase 

1 of the project would include the correction of the fine screen, the installation of a grit 

removal system, and the replacement of the existing digester with a new one of the same 

size.  The Phase 1 project specifically deals with improving solids handling of the existing 

physical/chemical process that would be maintained during the SASS replacement. Table 

5.2.81 lists the expected capital costs associated with this alternative. 
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The vast majority of system components associated with the SASS replacement will have 

a life cycle substantially exceeding 30 years. HDPE pipe, for example, can be shown to 

have a historical successful service life of 50 years or more, and studies suggest that it is 

likely to have a 100-year or greater service life (though the material in pipe form has only 

been in existence since 1955). The primary serviceable components of this alternative are 

the sewer access valve, the electro-mechanical systems including the pumps and 

generators, and associated controls.  

The vast majority of system components associated with the Plant work will have a life 

cycle of 20 years or less. The primary serviceable components of this alternative are the 

fine screen, the grit removal system, diffusers, and manhole coating. Table 5.2.82 lists the 

cost life cycle assumptions. 

Alternative:

Project Administration ($): $1,630,435

Component Unit Costa
Unit Quantity Total Cost

Sewer Access Valve $2,173,913 EA 1 $2,173,913

4' dia. HDPE Manholes $30,000 EA 18 $540,000

4" HDPE Service Connections $188 LF 1,200 $225,072

14" HDPE Gravity Sewer $394 LF 13,497 $5,315,658

16" HDPE Gravity Sewer $470 LF 1,950 $915,701

Fine Screen Rehabilitation $15,079 LS 1 $15,079

Grit Removal System $196,000 LD 1 $196,000

Digester Piping and Diffusers $100,000 LS 1 $100,000

Manhole Rehabilitation $10,000 EA 40 $400,000
a
Unit costs are in today's dollars, not future dollars. $9,881,423

$988,142

$1,630,435

$12,500,000

Total Construction Cost:

Construction Contingency Cost:

Total Capital Cost:

Project Administration Cost:

Table 5.2.81  Capital Costs

Lake Lure Subaqueous Sanitary Sewer Replacement

Town of Lake Lure

Collection System and Treatment 

Rehabilitation and Replacement 

Phase 1
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Anticipated replacements and maintenance include the fine screen, grit removal system, 

ultraviolet bulbs, and diffusers. Equipment replacement costs are as identified in Table 

5.2.83 through 5.2.86, and anticipated O&M costs are as identified in Tables 5.2.87 and 

5.2.88. Table 5.2.89 and 5.2.90 identify intermittent costs, namely mechanical equipment 

services. 

Component

Expected 

Life Cycle

Replacement 

Expected?†

Rationale for Expected Life 

Cycle

Sewer Access Valve 75 N Typical Service Life

4' dia. HDPE Manholes 100 N

4" HDPE Service Connections 100 N

14" HDPE Gravity Sewer 100 N

16" HDPE Gravity Sewer 100 N

Fine Screen Rehabilitation 20 Y Typical Service Life

Grit Removal System 20 Y Mechanical/Electrical Equipment

Digester Diffusers 5 Y Typical Service Life of Diffusers

Manhole Rehabilitation 20 Y Coating Service Life
†
Period for replacement would be Years 1 through 20 only.

Table 5.2.82  Project Cost Life Cycle Assumptions

Lake Lure Subaqueous Sanitary Sewer Replacement

Town of Lake Lure

Collection System and Treatment Rehabilitation and Replacement Phase 1

Long-term Endurance with no 

Corrosion
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2.97% 4.875%

Component Unit Cost Unit Quantity 1 2 3 4 5

Sewer Access Valve $2,173,913 EA 1 $0 $0 $0 $0 $0

4' dia. HDPE Manholes $30,000 EA 18 $0 $0 $0 $0 $0

4" HDPE Service Connections $188 LF 1,200 $0 $0 $0 $0 $0

14" HDPE Gravity Sewer $394 LF 13,497 $0 $0 $0 $0 $0

16" HDPE Gravity Sewer $470 LF 1,950 $0 $0 $0 $0 $0

Fine Screen Rehabilitation $117,500 LS 1 $0 $0 $0 $0 $0

Grit Removal System $196,000 LS 1 $0 $0 $0 $0 $0

Digester Diffusers $15 EA 32 $0 $0 $0 $0 $438

Manhole Rehabilitation $10,000 EA 40 $0 $0 $0 $0 $0

$0 $0 $0 $0 $438Total Present Value of Replacement Costs (Years 1 to 5):

Table 5.2.83  Replacement Costs (Years 1 to 5)

Lake Lure Subaqueous Sanitary Sewer Replacement

Town of Lake Lure

Present Value of Replacement Costs in Year:

Collection System and Treatment Rehabilitation and Replacement Phase 1

EPA Discount Rate:Current Inflation Rate based on Construction Cost 
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2.97% 4.875%

Component Unit Cost Unit Quantity 6 7 8 9 10

Sewer Access Valve $2,173,913 EA 1 $0 $0 $0 $0 $0

4' dia. HDPE Manholes $30,000 EA 18 $0 $0 $0 $0 $0

4" HDPE Service Connections $188 LF 1,200 $0 $0 $0 $0 $0

14" HDPE Gravity Sewer $394 LF 13,497 $0 $0 $0 $0 $0

16" HDPE Gravity Sewer $470 LF 1,950 $0 $0 $0 $0 $0

Fine Screen Rehabilitation $117,500 LS 1 $0 $0 $0 $0 $0

Grit Removal System $196,000 LS 1 $0 $0 $0 $0 $0

Digester Diffusers $15 EA 32 $0 $0 $0 $0 $400

Manhole Rehabilitation $10,000 EA 40 $0 $0 $0 $0 $0

$0 $0 $0 $0 $400Total Present Value of Replacement Costs (Years 6 to 10):

Table 5.2.84  Replacement Costs (Years 6 to 10)

Lake Lure Subaqueous Sanitary Sewer Replacement

Town of Lake Lure

Present Value of Replacement Costs in Year:

Collection System and Treatment Rehabilitation and Replacement Phase 1

EPA Discount Rate:Current Inflation Rate based on Construction Cost 
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2.97% 4.875%

Component Unit Cost Unit Quantity 11 12 13 14 15

Sewer Access Valve $2,173,913 EA 1 $0 $0 $0 $0 $0

4' dia. HDPE Manholes $30,000 EA 18 $0 $0 $0 $0 $0

4" HDPE Service Connections $188 LF 1,200 $0 $0 $0 $0 $0

14" HDPE Gravity Sewer $394 LF 13,497 $0 $0 $0 $0 $0

16" HDPE Gravity Sewer $470 LF 1,950 $0 $0 $0 $0 $0

Fine Screen Rehabilitation $117,500 LS 1 $0 $0 $0 $0 $0

Grit Removal System $196,000 LS 1 $0 $0 $0 $0 $0

Digester Diffusers $15 EA 32 $0 $0 $0 $0 $365

Manhole Rehabilitation $10,000 EA 40 $0 $0 $0 $0 $303,974

$0 $0 $0 $0 $304,338Total Present Value of Replacement Costs (Years 11 to 15):

Table 5.2.85  Replacement Costs (Years 11 to 15)

Lake Lure Subaqueous Sanitary Sewer Replacement

Town of Lake Lure

Present Value of Replacement Costs in Year:

Collection System and Treatment Rehabilitation and Replacement Phase 1

EPA Discount Rate:Current Inflation Rate based on Construction Cost Index:
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2.97% 4.875%

Component Unit Cost Unit Quantity 16 17 18 19 20

Sewer Access Valve $2,173,913 EA 1 $0 $0 $0 $0 $0

4' dia. HDPE Manholes $30,000 EA 18 $0 $0 $0 $0 $0

4" HDPE Service Connections $188 LF 1,200 $0 $0 $0 $0 $0

14" HDPE Gravity Sewer $394 LF 13,497 $0 $0 $0 $0 $0

16" HDPE Gravity Sewer $470 LF 1,950 $0 $0 $0 $0 $0

Fine Screen Rehabilitation $117,500 LS 1 $0 $0 $0 $0 $81,484

Grit Removal System $196,000 LS 1 $0 $0 $0 $0 $135,922

Digester Diffusers $15 EA 32 $0 $0 $0 $0 $333

Manhole Rehabilitation $10,000 EA 40 $0 $0 $0 $0 $0

$0 $0 $0 $0 $217,739

Total Present Value of Replacement Costs (Life of Project): $522,915

Total Present Value of Replacment Costs (Years 16 to 20):

Current Inflation Rate based on Construction Cost Index:

Table 5.2.86  Replacement Costs (Years 16 to 20)

Lake Lure Subaqueous Sanitary Sewer Replacement

Town of Lake Lure

Present Value of Replacement Costs in Year:

Collection System and Treatment Rehabilitation and Replacement Phase 1

EPA Discount Rate:
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0.09% EPA Discount Rate: 4.875%

1 2 3 4 5 6 7 8 9 10

Pumps - Electricity (avg $1.00/day per LS) $365 EA 22 $7,663 $7,313 $6,980 $6,661 $6,357 $6,066 $5,789 $5,525 $5,273 $5,032

Sewer Access Valve $100 EA 1 $95 $91 $87 $83 $79 $76 $72 $69 $66 $63

Fine Bubble Diffusers $3.50 EA 30 $100 $96 $91 $87 $83 $79 $76 $72 $69 $66

Blowers $500 EA 5 $2,386 $2,277 $2,173 $2,074 $1,979 $1,889 $1,802 $1,720 $1,642 $1,567

Digester Diffusers $4.00 EA 32 $122 $117 $111 $106 $101 $97 $92 $88 $84 $80

Sludge Handling $255.00 D-LB 600 $146,014 $139,347 $132,985 $126,913 $121,118 $115,588 $110,310 $105,274 $100,467 $95,880

Additional O&M Cost $380 KGAL 500 $181,325 $173,046 $165,145 $157,604 $150,408 $143,541 $136,987 $130,732 $124,763 $119,066

Total Present Value of Yearly O&M Expenses (Years 1-10): $337,706 $322,287 $307,571 $293,528 $280,126 $267,335 $255,129 $243,480 $232,363 $221,754

Present Value of O&M Costs for Year:

Table 5.2.87  Present Value of Operations and Maintenance Costs (Years 1-10)

Wastewater Treatment Plant Rehabilitation

Town of Lake Lure

Collection System and Treatment Rehabilitation and Replacement Phase 1

Current Inflation Rate Based on Municipal Cost Index:

Component Unit Cost Unit Quantity

0.09% EPA Discount Rate: 4.875%

Component Unit Cost Unit Quantity 11 12 13 14 15 16 17 18 19 20

Pumps - Electricity (avg $1.00/day per LS) $365 EA 22 $4,802 $4,583 $4,374 $4,174 $3,984 $3,802 $3,628 $3,462 $3,304 $3,153

Sewer Access Valve $100 EA 1 $60 $57 $54 $52 $50 $47 $45 $43 $41 $39

Fine Bubble Diffusers $3.50 EA 30 $63 $60 $57 $55 $52 $50 $47 $45 $43 $41

Blowers $500 EA 5 $1,495 $1,427 $1,362 $1,300 $1,240 $1,184 $1,130 $1,078 $1,029 $982

Digester Diffusers $4.00 EA 32 $77 $73 $70 $67 $63 $61 $58 $55 $53 $50

Sludge Handling $255 D-LB 600 $91,502 $87,324 $83,337 $79,532 $75,901 $72,435 $69,128 $65,971 $62,959 $60,084

Additional O&M Cost $380 KGAL 500 $113,630 $108,442 $103,490 $98,765 $94,256 $89,952 $85,845 $81,925 $78,185 $74,615

Total Present Value of Yearly O&M Expenses (Years 11-20): $211,629 $201,966 $192,744 $183,944 $175,545 $167,530 $159,881 $152,581 $145,614 $138,965

$4,491,676Total Present Value of Annual O&M Costs (Life of Project):

Current Inflation Rate Based on Municipal Cost Index:

Table 5.2.88  Present Value of Operations and Maintenance Costs (Years 11-20)

Wastewater Treatment Plant Rehabilitation

Town of Lake Lure

Collection System and Treatment Rehabilitation and Replacement Phase 1

Present Value of O&M Costs for Year:
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0.09% EPA Discount Rate: 4.875%

Component Unit Cost Unit Quantity 1 2 3 4 5 6 7 8 9 10

Pumps & Gensets - Service/Rebuild $1,500 EA 15 $0 $0 $0 $0 $17,811 $0 $0 $0 $0 $14,100

Pump Rebuilds $2,500 EA 2 $0 $0 $0 $0 $0 $0 $3,605 $0 $0 $0

Total Present Value of Intermittent Operations & Maintenace Costs (Years 1-10): $0 $0 $0 $0 $17,811 $0 $3,605 $0 $0 $14,100

Table 5.2.89  Present Value of Intermittent Operations and Maintenance Costs (Years 1-10)

Lake Lure Subaqueous Sanitary Sewer Replacement

Town of Lake Lure

Collection System and Treatment Rehabilitation and Replacement Phase 1

Present Value of O&M Costs for Year:

Current Inflation Rate Based on Municipal Cost Index:

0.09% EPA Discount Rate: 4.875%

Component Unit Cost Unit Quantity 11 12 13 14 15 16 17 18 19 20

Pumps & Gensets - Service/Rebuild $1,500 EA 15 $0 $0 $0 $0 $0 $0 $0 $0 $0 $8,836

Pump Rebuilds $2,500 EA 2 $0 $0 $0 $2,599 $0 $0 $0 $0 $0 $0

Total Present Value of Intermittent Operations & Maintenace Costs (Years 11-20): $0 $0 $0 $2,599 $0 $0 $0 $0 $0 $8,836

Total Present Value of Intermittent Operations & Maintenance Costs (Life of Project): $46,951

Table 5.2.90  Present Value of Intermittent Operations and Maintenance Costs (Years 11-20)

Lake Lure Subaqueous Sanitary Sewer Replacement

Town of Lake Lure

Collection System and Treatment Rehabilitation and Replacement Phase 1

Present Value of O&M Costs for Year:

Current Inflation Rate Based on Municipal Cost Index:
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5.5 Total Present Worth for Feasible Alternatives 

5.5.1 Subaqueous Sanitary Sewer (SASS) Alternatives 

The estimated capital cost for the Backshore Gravity/Lift Stations Alternate (Preferred) is 

$56,395,285 with a replacement cost present worth of $4,115,836 and estimated O&M 

costs of $185,716. The total present worth of the preferred alternate is $60,696,838. Table 

5.2.91 details the total present worth of all feasible alternatives. 

 

5.5.2 Wastewater Treatment Plant (Plant) Alternatives 

The estimated capital cost for the Integrated Fixed-Film Activated Sludge Alternate 

(Preferred) is $5,620,585 with a replacement cost present worth of $945,807 and 

estimated O&M costs of $4,417,062. The total present worth of the preferred alternate is 

$10,983,454. Table 5.2.92 details the total present worth of all feasible alternatives. 

 

 

Annual Intermittent Total

Backshore Gravity / Lift 

Stations (Preferred)
$56,395,285 $797,931 $144,969 $40,747 $185,716 $57,378,932

Backshore Pump Stations $61,694,469 $1,170,299 $115,889 $59,763 $175,652 $63,040,420

Backshore Low Pressure 

Sewer System
$56,653,509 $12,755,837 $1,694,068 $24,816 $1,718,884 $71,128,231

Land-Based Low Pressure 

Sewer System
$70,024,641 $9,056,716 $871,786 $12,408 $884,194 $79,965,551

Table 5.2.91  Total Present Worth for Feasible Alternatives

Subaqueous Sanitary Sewer Replacement

Town of Lake Lure

O&M Costs Present Worth

Alternate Capital Costs

Replacement 

Costs Present 

Worth

Total Present 

Worth

Annual Intermittent Total

Sequencing Batch Reactor $8,713,257 $778,227 $5,105,839 $24,816 $5,130,655 $14,622,139

Moving Bed Biofilm Reactor $5,914,697 $945,488 $4,410,413 $6,204 $4,416,617 $11,276,802

Integrated Fixed-Film Activated 

Sludge (Preferred)
$5,620,585 $945,807 $4,410,858 $6,204 $4,417,062 $10,983,454

Table 5.2.92 Total Present Worth for Feasible Alternatives

Wastewater Treatment Plant Rehabilitation

Town of Lake Lure

O&M Costs Present Worth

Alternative Capital Costs

Replacement 

Costs Present 

Worth

Total Present 

Worth
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5.5.3 Subaqueous Sanitary Sewer (SASS) and Wastewater Treatment 

Plant (Plant) Alternatives 

This section presents the costs associated with the combined SASS and Plant preferred 

alternates. Presented below are the costs associated with the entire needed project along 

with the costs associated with the portion of the project that will be completed as Phase 

1. Phase 1 is the portion of the project that can be completed with the available SRF 

Funds. Table 5.2.93 details the total present worth of these feasible alternatives. 

 
  

Annual Intermittent Total

Collection System and Treatment 

Rehabilitation and Replacement
$62,480,757 $1,743,738 $4,467,152 $6,204 $4,473,356 $68,697,852

Collection System and Treatment 

Rehabilitation and Replacement Phase 1
$12,500,000 $522,915 $4,491,676 $46,951 $4,538,627 $17,561,543

Table 5.2.93 Total Present Worth for Feasible Alternatives

Lake Lure Subaqueous Sanitary Sewer Replacement

Town of Lake Lure

O&M Costs Present Worth

Alternative Capital Costs

Replacement 

Costs Present 

Worth

Total Present 

Worth
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Section 6.0 Proposed Project Description 

The proposed project is the construction of a new sanitary collection system, a wastewater 

treatment plant rehabilitation, and sewer access valve installed in the dam. The project is 

located in the Mountains Region of North Carolina, in the Town of Lake Lure in Rutherford 

County. Figures 1.1 and 1.2 show the location of the project. 

The ultimate goal is long-term regulatory compliance. Due to the magnitude of the issues, 

the project must be phased. The phasing consists of short-term, mid-term, and long-term 

improvements to achieve the ultimate goal. The short-term solution is the current SOC 

application. During the time period of the SOC, the Town of Lake Lure is intending to 

execute mid-term and long-term improvements. The mid-term improvements involve the 

rehabilitation of the existing manholes and improvements to the Wastewater Treatment 

Plant (Plant). The long-term improvements are related to a partial replacement of the 

Subaqueous Sewer System (SASS). The mid-term improvements are intended to improve 

the operations of the Plant and to reduce the lake infiltration of the SASS. Based on historic 

flow levels during various in lake elevation, it is readily apparent that significant amount of 

lake infiltration occurs in the upper 12-feet of lake elevation. To provide additional 

construction area, dewatering of the construction area, and a penetration of the dam, a 

sewer access valve will be installed at the base of the dam to allow the lake to be lowered 

an additional 8-feet in addition to the current 12-feet that can be achieved through the 

tainter gates. 

No new areas are being provided with sewer service by this project. The capacity of the 

new subaqueous sewer system (SASS) will not be increased as a result of this project. 

Though due to its location within the lake, very little is known about the existing SASS, it 

is known that when it was designed back in 1927, all lots adjacent to and within close 

proximity around the lake were included to be served by the SASS. This intent is described 

in what is called the Draper Plan. The map associated with the Draper Plan, showing the 

area to be served by the SASS, is found in Appendix L. The service intent of the proposed 

project it to provide sewer service to the very same lots that were initially intended to be 

served by the SASS. While the initial SASS was designed to accommodate every lot 

adjacent to and within close proximity around the lake, only 65 manholes were installed 

for connection points, making it difficult for all (existing and new development) to connect 
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to the SASS without going across other’s property. This resulted in many property owners 

choosing to install septic tanks instead of connecting to the SASS.  

6.1 Backshore Gravity / Lift Station Project  

The Backshore Gravity / Lift Station Alternative (Preferred) collects all existing flows via a 

network of gravity-flowing sewers that essentially parallel the lake shore line. These 

sewers include HDPE manholes and HDPE pipe, all designed for 100% long-term 

elimination of infiltration.  Sewer manholes will be spaced less than 1,000 linear feet of 

main apart from each other to allow for jet cleaning and televising as may be warranted 

from time to time. Sewer mains between manholes will be laid at minimum slopes but 

unlike conventional sewers, the mains will follow the approximate curvature of the 

shoreline, using HDPE pipe bending radiuses down to the minimum recommended by the 

pipe’s manufacturer.   

Service laterals will be installed from the main (via an HDPE fusion process to preclude 

infiltration) to every other adjacent property line, from which the parcels on either side will 

be served. 

Phase 1 (the portion that can be addressed with the available SRF funds) begins at the 

lake’s dam and runs along the north and south shorelines for approximately 7,750 linear 

feet in each direction. This first Phase will eliminate reliance on the existing system for all 

properties immediately adjacent to the Phase 1 construction. 

6.2 Integrated Fixed-Film Activated Sludge (IFAS) Project  

The total implementation of this wastewater treatment plant alternative assumes the 

Subaqueous Sewer System (SASS) has been replaced as the SASS replacement will 

greatly reduce the risk of a continuous and uncontrolled flow rate for an indeterminate time 

period that would result from a failure in the SASS and would result in process failure of 

this wastewater treatment plant alternative. As a result, the current plan is to replace the 

SASS prior to completing the entire wastewater treatment plant rehabilitation. Select 

elements of the alternatives are planned as part of Phase 1, as a means of improving the 

operation of the wastewater plant while the SASS is replaced. 
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The IFAS Alternative (Preferred) involves modifications to some of the existing wastewater 

plant structures and equipment. The Phase 1 project specifically deals with improving 

solids handling of the existing physical/chemical process that would be maintained during 

the SASS replacement. The existing fine screen is improperly installed and allows solids 

to bypass the screen. The existing screen will be corrected. The high amount of grit from 

sand, silt, and corrosion by product will be removed by the addition of a grit removal 

system. The existing 95,000 gallon digester will be replaced with a new one of the same 

size. The capacity of the existing 0.995 MGD plant will not be increased and will remain a 

0.995 MDG plant. 

6.3 Collection System and Treatment Rehabilitation and Replacement 

Phase 1  

A combination of the Gravity / Lift Station Alternative and IFAS Alternative is the preferred 

alternate for Phase 1 of this proposed project. Phase 1 (the portion that can be addressed 

with the available SRF funds) begins at the lake’s dam and runs along the north and south 

shorelines for approximately 15,450 in total linear feet. This first Phase will eliminate 

reliance on the existing system for all properties immediately adjacent to the Phase 1 

construction. Phase 1 of the project also includes work at the Plant to correct of the fine 

screen, install a grit removal system, and the replace the existing digester with a new one 

of the same size. The Phase 1 project specifically deals with improving solids handling of 

the existing physical/chemical process that would be maintained during the SASS 

replacement. 

Phase 1 will consist of four (4) parts that will be bid as four (4) separate projects. These 

separate projects are: installation of the sewer access valve, manhole rehabilitation, 

wastewater treatment plant (Plant) rehabilitation, and SASS replacement. The sewer 

access valve will provide access to the construction area and access to the proposed 

SASS replacement alternative once it is installed. The manhole rehabilitation will eliminate 

the observed high level lake infiltration and prevent further deterioration of the manholes 

while the future SASS replacement phases are funding and executed. Rehabilitation at 

the Plant will address the immediate solids handling needs and chemical performance 

issues. The SASS replacement begins the process of upgrading existing SASS to address 

the primary issues of lake infiltration and remaining service life.  
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Phase 1 will address part of the infiltration issue through manhole rehabilitation and the 

beginning stages of SASS replacement. At the WWTP, Phase 1 will address issues 

dealing primarily with lake infiltration, but also with an inadequate solids handling process 

due to structural deficiencies in the existing digester and high levels of influent TSS that 

results from pipe degradation and silt and sediment entering the system. Phase 1 will 

replace the deficient digester and install a grit removal system to remove the sand and silt 

prior to entering the sedimentation basin. Rehabilitation of the headworks, submersible 

pump station, and the chlorine contact basin will also occur. The flow reduction from the 

manhole rehabilitation and Phase 1 of the SASS replacement will assist with hydraulic 

retention times and maintaining the NPDES permitted flow during the SASS replacement. 

Phase 1 will also allow for sludge handling to occur in the new digester. The new digester 

will be able to mix, aerate, and decant in order to thicken the sludge. The thickened sludge 

can then be hauled wet to a disposal site or a mobile belt press can be used to dewater 

the sludge such that the remaining cake can be disposed of. The option of wet or dry 

disposal will be at the discretion of the ORC and based on factors such as need, cost, and 

disposal options. The capacity of the existing 0.995 MGD plant will not be increased and 

will remain a 0.995 MDG plant. 

The available funds are not sufficient to replace the entire SASS and fully rehabilitate the 

WWTP, as such Phase 1 will only partially solve the SASS and WWTP issues. However, 

it will establish the method for both and serve as a model for future phases. 

6.4 Environmental Impacts 

Secondary and cumulative impacts of the project will overall be positive and include 

decreased likelihood of pipe breakage, sanitary sewer overflows, reduced inflow and 

infiltration, and the reduction of septic tanks and septic drainage fields that drain into the 

lake. This project is mitigation for those anticipated SSOs and associated soil 

contamination, inflow and infiltration, water quality impacts, and human health risks. This 

project will improve the integrity of existing streams and lakes in the project area, and 

substantially reduce the potential for breakages and associated SSOs.  

The Backshore Gravity/Lift Station Alternative chosen to replace the existing SASS would 

be constructed within the confines of the lake by lowering the water level using the existing 

tainter gates and the sewer access valve. As such, land disturbance outside of the lake 
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would be minimal. Long-term, this alternative is judged to have the greatest potential for 

reducing environmental risks associated with sewering the properties adjacent to the 

lakeshore. This alternative serves these properties by gravity, eliminating the risks of 

failure of the hundreds of pump stations that would otherwise be required downslope of 

each home towards the lakeshore and eliminates the existing aged subaqueous manholes 

and sewers that currently carry significant failure risk. The Backshore Gravity/Lift Stations 

Alternative has the further benefit of conveying those sewage flows largely by means of 

gravity, and minimizing the number of potential failure points. 

In order to construct the replacement SASS, the lake will have to be lowered to enable 

construction ‘in the dry’. This lowering has occurred in recent years to -12 feet, but not to 

the extent that is planned (-20 feet) for the sewer installation. However, this additional 

lowering is not anticipated to have any greater environmental effect than the previous lake 

level reductions. The lake currently is lowered at 1-foot per day, the lake would be lowered 

at the same rate prior to the beginning of construction and a held at that level during 

construction. By maintaining the same rate of flow, the environmental impact of the 

additional 8-feet would be the same as the preceding 12-feet. 

The installation of the Sewer Access Valve (SAV) will occur entirely within the footprint of 

the existing dam, and as such would have limited disturbed area. The environmental 

impact due to construction would be typical of facility based construction projects with 

those being the staging areas for delivery and equipment laydown. These impacts will be 

mitigated by applicable erosion control measures related to preventing sediment and 

debris from flowing out of the construction area.  

The environmental impact of the Integrated Fixed-Film Activated Sludge Alternative, will 

be limited to the existing wastewater plant site and the adjacent access road. The impacts 

would primarily be the risk from runoff during rain events that is typical with structure 

demolition and construction. The work to be completed at the Wastewater Treatment Plant 

(Plant) will be done within the existing Plant footprint. 

FEMA floodplains and floodways will not be impacted by construction of this project. 

Topographic, Soil, Prime and Unique Farmland, and Forest Resources impacts will occur 

during construction, but will be localized within small easements for lateral stub-outs and 

limited to construction only. The finished sewer line will be buried below tilth depth. Pre-
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construction contours will be restored. Disturbed areas will be promptly reseeded and 

vegetatively stabilized, if location allow. No burning of removed forest resources will occur. 

Erosion and sedimentation controls will be installed prior to the beginning of construction 

and include sediment fencing.  

As the construction will occur along the backshore area of Lake Lure, there will be no 

disturbance of wetlands and no crossings of creeks/stream/rivers. The work at the Plant 

will not disturb any wetlands or creeks/stream/rivers. Water quality impacts will be minimal. 

Temporary disturbance to aquatic habitats could affect the behavior of or directly harm 

some aquatic species with less mobility. The re-establishment of natural stream bed 

elevations would allow recovery of habitat and species in the streams. The movement of 

construction equipment could involve clearing of vegetation, which could temporarily 

disturb wildlife behavior. These disturbed access areas would likely be narrow enough not 

to present a break in habitat and therefore is not expected to change wildlife movement.  

6.5 Project Costs 

The estimated capital cost for the proposed project is $12,500,000, with an estimated 

O&M cost of $4,538,627. The total present worth of the project is estimated to be 

$17,561,543. 
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Section 7.0 Environmental Information Document 

7.1 Topography and Floodplains 

This project is located in Lake Lure, NC, in the mountain physiographic province. The 

elevations in the area range from 880 feet (MSL) to 1,150 feet (MSL). In order to construct 

the replacement Subaqueous Sewer System (SASS) along the backshore area of Lake 

Lure, the lake will have to be lowered to enable construction ‘in the dry’. This lowering has 

occurred in recent years to -12 feet, but not to the extent that is planned (-20 feet) for the 

installation of the sanitary sewer, including manholes and lateral stub-outs. However, this 

additional lowering is not anticipated to have any greater environmental effect than the 

previous lake level reductions. The lake currently is lowered at 1-foot per day, the lake 

would be lowered at the same rate prior to the beginning of construction and a held at that 

level during construction. By maintaining the same rate of flow, the environmental impact 

of the additional 8-feet would be the same as the preceding 12-feet. Once construction is 

complete, the water level will be returned to pre-construction levels and areas that were 

disturbed during construction will be underwater. 

The project area is within the Inner Piedmont, Chauga, Smith River Allochthon, and 

Sauratown Mountain Belts, metamorphic formations described as massive to foliated, 

granodioritic, and migmatitic rock (NC Geological Survey, 1985). 

Figure 7.1 show the project location on the Lake Lure, N.C. USGS Topographic 

Quadrangle Map. As stated above, the installation of the new sewer lines, manholes, and 

lateral stub-outs will occur along the backshore area of Lake Lure. The lake will be lowered 

approximately 20-feet prior to construction so that the new sewer lines, manholes, and 

lateral stub-outs can be installed. Once construction is complete, the water level will be 

returned to pre-construction levels. Direct impacts to topography will be temporary and 

occur during construction. Installation of new sewer lines (including manholes and lateral 

stub-outs) via open-cut methods will involve minor temporary disruption of the topography. 

Following construction, all areas disturbed by the installation of the new sewer lines will 

be restored to their pre-construction conditions/contours and any area disturbed will be 

promptly stabilized and re-seed with native vegetation, if the location of the disturbance 

allows. The new sewer lines proposed to be installed across Lake Lure, will be completed 

by trenchless methods via horizontal directional drills. There will be no permanent changes 

to the existing topography as a result of the construction of the proposed sewer lines. 
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A small amount of construction will occur outside of the backshore area of Lake Lure to 

provide lateral connection stub-outs to the new sanitary sewer without having to do the 

future connection work within the lake. It is the construction of lateral sub-outs that may 

have a minor impact to topography with the lateral stub-outs impacting an area of 

approximately 5’ x 5’ each 

Figure 7.2a through 7.2e illustrates the project area shown on Federal Emergency 

Management Agency (FEMA) Flood Rate Insurance Map (FIRM) Panels 0632, 0642, 

0652, 0643, and 0653. Once again, the installation of the new sewer lines, manholes, and 

lateral stub-outs will occur along the backshore area of Lake Lure. The lake will be lowered 

approximately 20-feet prior to construction so that the new sewer lines, manholes, and 

lateral stub-outs can be installed. Once construction is complete, the water level will be 

returned to pre-construction levels. Impacts to 100-year floodplain and floodway will be 

temporary and occur during construction. Installation of new sewer lines (including 

manholes and lateral stub-outs) via open-cut methods will involve minor temporary 

disruptions of the floodplain and floodway. Following construction, all areas disturbed by 

the installation of the new sewer lines will be restored to their pre-construction 

conditions/contours and areas will be promptly stabilized and re-seed with native 

vegetation, if the location of the disturbance allows. The new sewer lines proposed to be 

installed across Lake Lure, will be completed by trenchless methods via horizontal 

directional drills. There will be no permanent changes to the existing floodplain and 

floodway as a result of the construction of the proposed sewer lines. 

The installation of a Sewer Access Valve (SAV) will allow for the lake level to be decreased 

the additional 8-feet needed for SASS installation. The installation of the SAV will occur 

entirely within the footprint of the existing dam, and as such would have limited disturbed 

area. The environmental impact due to construction would be typical of facility based 

construction projects with those being the staging areas for delivery and equipment 

laydown. These impacts will be mitigated by applicable erosion control measures related 

to preventing sediment and debris from flowing out of the construction area.  

There will be no operational impacts associated with the use of the SASS. There will be 

minimal operational impacts associated with the use of the Sewer Access Valve (SAV). 

While the SAV will allow for the lowering of the lake level more than is currently available, 

this additional lowering is not anticipated to have any greater environmental effect than 
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the previous lake level reductions. The lake currently is lowered at 1-foot per day, per the 

requirement found in the Town of Lake Lure’s NPDES Permit, the lake would be lowered 

at the same rate prior to the beginning of construction and a held at that level during 

construction. By maintaining the same rate of flow, the environmental impact of the 

additional 8-feet would be the same as the preceding 12-feet. The SAV will also allow for 

the controlled rise of the lake level. The flow rate used to raise the lake level will not change 

following the installation of the SAV. Once again, this flow rate is dictated by the Town of 

Lake Lure’s NPDES permit.  

The project area contains Federal Emergency Management Agency (FEMA) Zone AE and 

Zone X designated 100-year floodplains and floodway areas around Lake Lure as shown 

on the above referenced Flood Insurance Rate Map (FIRM) Panels. Zone AE is defined 

as “areas subject to inundation by the 1-percent-annual-chance flood (100-year flood) 

event determined by detailed methods”. Floodway areas in Zone AE are defined “as the 

channel of a stream plus any adjacent floodplain areas that must be kept free of 

encroachment so that 1% annual chance flood can be carried out without substantial 

increases in flood heights” (NCFMP 2010). Zone X is defined as “areas of minimal flood 

hazard, which are the areas outside the SFHA and higher than the elevation of the 0.2-

percent-annual-chance flood” (500-year flood). 

Secondary or cumulative impacts as a result of this project could involve new development 

that may arise within the Service Area. Floodplains provide flood attenuation, enhance 

water quality by filtering nutrients and sediments, and provide valuable wildlife habitat by 

serving as breeding and feeding grounds. Development within the floodplain can reduce 

its water storage and overall function having adverse impacts on water quality and wildlife 

habitat. However, any new development that may occur is limited not only by the 

topography of the area surrounding the lake but also by the vacant land available for 

development. The vacant lands currently available for development are not large enough 

for a large development or industrial user. The capacity of the new subaqueous sewer 

system (SASS) will not be increased as a result of this project. Though due to its location 

within the lake, very little is known about the existing SASS, it is known that when it was 

designed back in 1927, all lots adjacent to and within close proximity around the lake were 

included to be served by the SASS. This intent is described in what is called the Draper 

Plan. The map associated with the Draper Plan, showing the area to be served by the 

SASS, is found in Appendix L. The service intent of the proposed project it to provide 
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sewer service to the very same lots that were initially intended to be served by the SASS. 

While the initial SASS was designed to accommodate every lot adjacent to and within 

close proximity around the lake, only 65 manholes were installed for connection points, 

making it difficult for all (existing and new development) to connect to the SASS without 

going across other’s property. This resulted in many property owners choosing to install 

septic tanks instead of connecting to the SASS.  

Positive secondary and cumulative impacts that will result from this project include 

decreased likelihood of pipe breakage, sanitary sewer overflows, reduced inflow and 

infiltration, and the reduction of septic tanks and septic drainage fields that drain into the 

lake. 

No new areas are being provided with sewer service by this project. No increase in WWTP 

capacity or new or expanded discharges are proposed. This project is mitigation for 

anticipated SSOs and associated soil contamination, inflow and infiltration, water quality 

impacts, and human health risks. This project will improve the integrity of existing streams 

and lakes in the project area, and substantially reduce the potential for breakages and 

associated SSOs. 

The Town of Lake Lure participates in the National Flood Insurance Program, and 

pursuant to Section 95.022 of the Town’s Code of Ordnances, requires a Floodplain 

Development Permit for activities that will impact the Special Flood Hazard Area. 

Project Engineers will secure and adhere to the conditions of the North Carolina 

Department of Environmental Quality (NCDEQ) Division of Energy, Mineral, and Land 

Resources (NCDEMLR) erosion and sedimentation control permit. All measures will be 

installed prior to any type of work occurring in an area. The devices will be designed to 

meet the 25 year storm. All disturbed areas will be promptly seeded and vegetatively 

stabilized, if location of disturbance allows. New development within the floodplain would 

be restricted and regulated through the Rutherford County Flood Damage Prevention 

Ordinance and the Town of Lake Lure Flood Damage Prevention Ordinance 
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7.2 Soils 

The Natural Resources Conservation Service (NRCS) Soil Survey taken of the project 

area indicates 10 different soil map units. Figure 7.3 shows the soils found along the 

perimeter of the Lake Lure. Soils along the project corridor, along the perimeter of Lake 

Lure, include:  

 Evard-Cowee Complex (EvD, EvE, EwF) (fine-loamy, parasesquic, mesic Typic 

Hapludults) consists of moderately deep, well drained, moderately rapid 

permeable soils on mountain slopes, hillslopes, and ridges. They form in residuum 

that is affected by soil creep in the upper solum from felsic to mafic, igneous, and 

high-grade metamorphic rocks such as mica gneiss, hornblende gneiss, and 

amphibolite. Slopes range from 15 to 30 percent (EvD), 30 to 50 percent (EvE), 

and 50 to 85 percent (EwF) and are stony (EvD, EvE) or rocky (EwF). 

 Greenlee soils (GaC) (Greenlee-Tate Complex) (Loamy-skeletal, mixed, 

semiactive, mesic Typic Dystrudepts) consists of very deep, well drained, 

moderately rapidly permeable soils on benches, fans, and footslopes. The soils 

formed in colluvium and alluvium derived from materials weathered from felsic to 

mafic, high-grade metamorphic and igneous rocks such as granite, granite gneiss, 

mica gneiss, hornblende gneiss, and schist. Slopes are commonly 6 to 15 percent 

and are extremely bouldery. 

 Pacolet soils (PaD2) (fine, kaolinitic, thermic Typic Kanhapludults) are very deep, 

well drained, moderately permeable soils that from in residuum weathered mostly 

from felsic igneous and metamorphic rocks of the Piedmont uplands. Slopes 

commonly are 15 to 25 percent by may range from 2 to 60 percent and are 

moderately eroded. 

 Rion soils (RaE) (fine-loamy, mixed, semiactive, thermic Typic Hapludults) 

consists of very deep, very well drained, moderately permeable soils that formed 

in mostly weathered saprolite derived from granite and gneiss, acid crystalline 

rock. Slopes commonly are 25 to 45 percent. 

 Rion-Ashlar Rock Outcrop Complex (RaF) consists of Rion soils and Ashlar soils 

(coarse-loamy, mixed, semiactive, thermic Typic Dystrudepts) which consists of a 

moderately deep, excessively drained, moderately rapid permeable soils that 

formed in residuum from felsic igneous or high-grade metamorphic rock. Slopes 

commonly are 45 to 70 percent. 
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 Tate soils (TbC) (Tate-Greenlee Complex) (fine-loamy, mixed, semiactive, mesic 

Typic Hapludults) are deep, well drained, moderately permeable soils on benches, 

fans, and toe slopes. They form in colluvium weathered from igneous and felsic to 

mafic high-grade metamorphic rocks. Slopes are generally between 6 to 15 

percent and are very stony. 

 Udorthents Soils (UdC, UoA) (loamy) consists of well drained, moderate to slow 

permeable soils of loamy and clayey human-transported material, mine spoil, or 

earthly fill derived from igneous, metamorphic and sedimentary rock. Slopes 

commonly are 0 to 15 percent (UdC) and 0 to 3 percent (UoA). 

The soils described above are located along the perimeter of Lake Lure. In order to 

construct the replacement Subaqueous Sewer System (SASS) along the backshore area 

of Lake Lure, the lake will have to be lowered to enable construction ‘in the dry’.  

This lowering has occurred in recent years to -12 feet, but not to the extent that is planned 

(-20 feet) for the installation of the sanitary sewer, including manholes and lateral stub-

outs. However, this additional lowering is not anticipated to have any greater 

environmental effect than the previous lake level reductions. The lake currently is lowered 

at 1-foot per day, the lake would be lowered at the same rate prior to the beginning of 

construction and a held at that level during construction. By maintaining the same rate of 

flow, the environmental impact of the additional 8-feet would be the same as the preceding 

12-feet. Once construction is complete, the water level will be returned to pre-construction 

levels and soils that were disturbed during construction will be underwater. 

A small amount of construction will occur outside of the backshore area of Lake Lure to 

provide lateral connection stub-outs to the new sanitary sewer without having to do the 

future connection work within the lake. It is the construction of lateral sub-outs that may 

have a minor direct impact to soils with the lateral stub-outs impacting an area of 

approximately 5’ x 5’ each. 

The installation of a Sewer Access Valve (SAV) will allow for the lake level to be decreased 

the additional 8-feet needed for SASS installation. The installation of the SAV will occur 

entirely within the footprint of the existing dam, and as such would have limited disturbed 

area. The environmental impact due to construction would be typical of facility based 

construction projects with those being the staging areas for delivery and equipment 
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laydown. These impacts will be mitigated by applicable erosion control measures related 

to preventing sediment and debris from flowing out of the construction area.  

No soil contamination is expected. No soil will be moved offsite. Proper erosion and 

sediment control measures will be installed and maintained to keep erosion from occurring 

outside of the project area until vegetation has been established within the construction 

corridor, if the location of the disturbance allows. Soil removed during trench excavation 

will be used to backfill after installation and pre-construction conditions will be restored. 

It is anticipated there will be no operational impacts to any soils in the area. 

Secondary or cumulative impacts as a result of this project could involve new development 

that may arise within the Service Area. Land development can result in soil erosion and 

compaction from heavy equipment. Sedimentation in adjacent water may decrease water 

quality and degrade aquatic habitat. However, any new development that may occur is 

limited not only by the topography of the area surrounding the lake but also by the vacant 

land available for development. The vacant lands currently available for development are 

not large enough for a large development or industrial user. The capacity of the new 

subaqueous sewer system (SASS) will not be increased as a result of this project. Though 

due to its location within the lake, very little is known about the existing SASS, it is known 

that when it was designed back in 1927, all lots adjacent to and within close proximity 

around the lake were included to be served by the SASS. This intent is described in what 

is called the Draper Plan. The map associated with the Draper Plan, showing the area to 

be served by the SASS, is found in Appendix L. The service intent of the proposed project 

it to provide sewer service to the very same lots that were initially intended to be served 

by the SASS. While the initial SASS was designed to accommodate every lot adjacent to 

and within close proximity around the lake, only 65 manholes were installed for connection 

points, making it difficult for all (existing and new development) to connect to the SASS 

without going across other’s property. This resulted in many property owners choosing to 

install septic tanks instead of connecting to the SASS.  

Positive secondary and cumulative impacts that will result from this project include 

decreased likelihood of pipe breakage, sanitary sewer overflows, reduced inflow and 

infiltration, and the reduction of septic tanks and septic drainage fields that drain into the 

lake. 
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No new areas are being provided with sewer service by this project. This project is 

mitigation for anticipated SSOs and associated soil contamination, inflow and infiltration, 

water quality impacts, and human health risks. This project will improve the integrity of 

existing streams and lakes in the project area, and substantially reduce the potential for 

breakages and associated SSOs. 

Project Engineers will secure and adhere to the conditions of the North Carolina 

Department of Environmental Quality (NCDEQ) Division of Energy, Mineral, and Land 

Resources (NCDEMLR) erosion and sedimentation control permit. All measures will be 

installed prior to any type of work occurring in an area. The devices will be designed to 

meet the 25 year storm. All disturbed areas will be promptly seeded and vegetatively 

stabilized if location of disturbance allows. New development would be regulated through 

the Town of Lake Lure’s Soil Erosion and Sedimentation Control Ordinance (Chapter 96), 

NC Sediment Pollution Control Act of 1973, and NPDES Stormwater Regulations.  

 
 
 



Soil Map—Rutherford County, North Carolina
(Lake Lure, NC)

Natural Resources
Conservation Service

Web Soil Survey
National Cooperative Soil Survey

4/30/2020
Page 1 of 4

39
19

00
0

39
20

00
0

39
21

00
0

39
22

00
0

39
23

00
0

39
24

00
0

39
25

00
0

39
19

00
0

39
20

00
0

39
21

00
0

39
22

00
0

39
23

00
0

39
24

00
0

39
25

00
0

386000 387000 388000 389000 390000 391000 392000 393000 394000 395000

386000 387000 388000 389000 390000 391000 392000 393000 394000 395000

35°  28' 4'' N
82

° 
 1

5'
 5

6'
' W

35°  28' 4'' N

82
° 
 8

' 5
4'

' W

35°  24' 20'' N

82
° 
 1

5'
 5

6'
' W

35°  24' 20'' N

82
° 
 8

' 5
4'

' W

N

Map projection: Web Mercator   Corner coordinates: WGS84   Edge tics: UTM Zone 17N WGS84
0 2000 4000 8000 12000

Feet
0 500 1000 2000 3000

Meters
Map Scale: 1:48,700 if printed on A landscape (11" x 8.5") sheet.

PROJECT LOCATION
PROPOSED SEWER ROUTE

FIGURE 7.3

PROJECT LOCATION
WWTP

PROJECT AREA



MAP LEGEND MAP INFORMATION

Area of Interest (AOI)
Area of Interest (AOI)

Soils
Soil Map Unit Polygons

Soil Map Unit Lines

Soil Map Unit Points

Special Point Features
Blowout

Borrow Pit

Clay Spot

Closed Depression

Gravel Pit

Gravelly Spot

Landfill

Lava Flow

Marsh or swamp

Mine or Quarry

Miscellaneous Water

Perennial Water

Rock Outcrop

Saline Spot

Sandy Spot

Severely Eroded Spot

Sinkhole

Slide or Slip

Sodic Spot

Spoil Area

Stony Spot

Very Stony Spot

Wet Spot

Other

Special Line Features

Water Features
Streams and Canals

Transportation
Rails

Interstate Highways

US Routes

Major Roads

Local Roads

Background
Aerial Photography

The soil surveys that comprise your AOI were mapped at 
1:24,000.

Please rely on the bar scale on each map sheet for map 
measurements.

Source of Map: Natural Resources Conservation Service
Web Soil Survey URL: 
Coordinate System: Web Mercator (EPSG:3857)

Maps from the Web Soil Survey are based on the Web Mercator 
projection, which preserves direction and shape but distorts 
distance and area. A projection that preserves area, such as the 
Albers equal-area conic projection, should be used if more 
accurate calculations of distance or area are required.

This product is generated from the USDA-NRCS certified data as 
of the version date(s) listed below.

Soil Survey Area: Rutherford County, North Carolina
Survey Area Data: Version 20, Sep 16, 2019

Soil map units are labeled (as space allows) for map scales 
1:50,000 or larger.

Date(s) aerial images were photographed: Dec 2, 2010—Nov 9, 
2017

The orthophoto or other base map on which the soil lines were 
compiled and digitized probably differs from the background 
imagery displayed on these maps. As a result, some minor 
shifting of map unit boundaries may be evident.
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Map Unit Legend

Map Unit Symbol Map Unit Name Acres in AOI Percent of AOI

ArF Ashe-Cleveland-Rock outcrop 
complex, 50 to 95 percent 
slopes

531.7 6.2%

BoA Bandana-Ostin complex, 0 to 3 
percent slopes, occasionally 
flooded

39.1 0.5%

BuB Buncombe loamy sand, 0 to 5 
percent slopes, occasionally 
flooded

9.5 0.1%

ChA Chewacla loam, 0 to 2 percent 
slopes, frequently flooded

31.5 0.4%

CoD Cliffield-Cowee complex, 15 to 
30 percent slopes, very 
stony

0.8 0.0%

DAM Dam 2.6 0.0%

EvD Evard-Cowee complex, 
escarpment, 15 to 30 
percent slopes, stony

1,160.7 13.6%

EvE Evard-Cowee complex, 
escarpment, 30 to 50 
percent slopes, stony

2,759.0 32.4%

EwF Evard-Cowee complex, 50 to 
85 percent slopes, rocky

373.9 4.4%

GaC Greenlee-Tate complex, 6 to 
15 percent slopes, extremely 
bouldery

162.2 1.9%

GaD Greenlee-Tate complex, 
escarpment, 15 to 30 
percent slopes, extremely 
bouldery

184.6 2.2%

GbF Greenlee-Tate complex, 
escarpment, 30 to 70 
percent slopes, rubbly

352.9 4.1%

HaC2 Hayesville sandy clay loam, 8 
to 15 percent slopes, 
moderately eroded

17.8 0.2%

HaD2 Hayesville sandy clay loam, 15 
to 30 percent slopes, 
moderately eroded

11.9 0.1%

IoA Iotla sandy loam, 0 to 2 
percent slopes, occasionally 
flooded

28.8 0.3%

PaC2 Pacolet sandy clay loam, 8 to 
15 percent slopes, 
moderately eroded

217.1 2.6%

PaD2 Pacolet sandy clay loam, 15 to 
25 percent slopes, 
moderately eroded

775.0 9.1%
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Map Unit Symbol Map Unit Name Acres in AOI Percent of AOI

RaE Rion sandy loam, 25 to 45 
percent slopes

508.3 6.0%

RcF Rion-Ashlar-Rock outcrop 
complex, 45 to 70 percent 
slopes

124.3 1.5%

RxF Rock outcrop-Cleveland 
complex, 30 to 95 percent 
slopes

153.7 1.8%

TaC Tate gravelly loam, 8 to 15 
percent slopes

17.1 0.2%

TbC Tate-Greenlee complex, 
escarpment, 6 to 15 percent 
slopes, very stony

63.1 0.7%

UdC Udorthents, loamy, 0 to 15 
percent slopes

109.2 1.3%

UoA Udorthents, loamy, 0 to 3 
percent slopes, rarely 
flooded

105.9 1.2%

W Water 768.4 9.0%

Totals for Area of Interest 8,509.0 100.0%
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7.3 Prime and Unique Farmland 

The project area contains an approximate 2 mile stretch of prime and unique farmland 

along the southeast perimeter of Lake Lure. This land is currently zoned as either a 

residential, resort residential, or commercial general district and is not being used as 

agricultural land. Figure 7.4 shows the soils within the project area and provides a 

description of which of these soils are classified as prime and unique farmland.  

In order to construct the replacement Subaqueous Sewer System (SASS) along the 

backshore area of Lake Lure, the lake will have to be lowered to enable construction ‘in 

the dry’. This lowering has occurred in recent years to -12 feet, but not to the extent that 

is planned (-20 feet) for the installation of the sanitary sewer, including manholes and 

lateral stub-outs. However, this additional lowering is not anticipated to have any greater 

environmental effect than the previous lake level reductions. The lake currently is lowered 

at 1-foot per day, the lake would be lowered at the same rate prior to the beginning of 

construction and a held at that level during construction. By maintaining the same rate of 

flow, the environmental impact of the additional 8-feet would be the same as the preceding 

12-feet. Once construction is complete, the water level will be returned to pre-construction 

levels and areas that were disturbed during construction will be underwater.  

A small amount of construction will occur outside of the backshore area of Lake Lure to 

provide lateral connection stub-outs to the new sanitary sewer without having to do the 

future connection work within the lake. It is the construction of lateral sub-outs along the 

2 miles of prime and unique farmland that may have a minor direct impact to these lands 

with the lateral stub-outs impacting an area of approximately 5’ x 5’ each. 

The installation of a Sewer Access Valve (SAV) will allow for the lake level to be decreased 

the additional 8-feet needed for SASS installation. The installation of the SAV will occur 

entirely within the footprint of the existing dam, and as such would have limited disturbed 

area. The environmental impact due to construction would be typical of facility based 

construction projects with those being the staging areas for delivery and equipment 

laydown. These impacts will be mitigated by applicable erosion control measures related 

to preventing sediment and debris from flowing out of the construction area.  

It is anticipated there will be no operational impacts to any prime and unique farmland in 

the area. 
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Secondary or cumulative impacts as a result of this project could involve new development 

that may arise within the Service Area. Future development is likely to affect agricultural 

production within the Service Area. The lateral stub-outs to be installed from the sanitary 

sewer main and potentially into prime and unique farmland will be buried below tilth depth 

and no loss of the use of these soils will result. However, any new development that may 

occur is limited not only by the topography of the area surrounding the lake but also by 

the vacant land available for development. The vacant lands currently available for 

development are not large enough for a large development or industrial user. The capacity 

of the new subaqueous sewer system (SASS) will not be increased as a result of this 

project. Though due to its location within the lake, very little is known about the existing 

SASS, it is known that when it was designed back in 1927, all lots adjacent to and within 

close proximity around the lake were included to be served by the SASS. This intent is 

described in what is called the Draper Plan. The map associated with the Draper Plan, 

showing the area to be served by the SASS, is found in Appendix L. The service intent of 

the proposed project it to provide sewer service to the very same lots that were initially 

intended to be served by the SASS. While the initial SASS was designed to accommodate 

every lot adjacent to and within close proximity around the lake, only 65 manholes were 

installed for connection points, making it difficult for all (existing and new development) to 

connect to the SASS without going across other’s property. This resulted in many property 

owners choosing to install septic tanks instead of connecting to the SASS.  

Positive secondary and cumulative impacts that will result from this project include 

decreased likelihood of pipe breakage, sanitary sewer overflows, reduced inflow and 

infiltration, and the reduction of septic tanks and septic drainage fields that drain into the 

lake. 

No new areas are being provided with sewer service by this project. This project is 

mitigation for anticipated SSOs and associated soil contamination, inflow and infiltration, 

water quality impacts, and human health risks. This project will substantially reduce the 

potential for breakages and associated SSOs. 

Temporary disturbances to prime and unique farmland would be protected by local, state, 

and federal ordinances such as the Farmland Protection Policy Act. 
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The Farmland Protection Policy Act discourages Federal activities that would convert 

farmland to nonagricultural purposes.  

The Town of Lake Lure 2007-2027 Comprehensive Plan addresses the changing 

dynamics of the area and provides a vision of where the Town wants to be. While 

development in agricultural lands is expected to occur, through proper growth 

management and land use planning, development can maintain its course without 

jeopardizing the quality of the environment or the quality of life. 

The Rutherford County Soil and Water Conservation District works to assist with 

agricultural conservation needs along with the NC Agricultural Cost Share Program, the 

Natural Resource Conservation Service, and the Farm Service Agency.  These agencies 

encourages the preservation and protection of farmland from non-farm development.  

The Rutherford County Planning and Development Ordinance assists in regional planning 

and economic development. This ordinance promotes agricultural values and general 

welfare of the county in an effort to protect agricultural lands from non-farm development 

and other negative impacts on property managed farms.  
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MAP LEGEND
Area of Interest (AOI)

Area of Interest (AOI)

Soils
Soil Rating Polygons

Not prime farmland

All areas are prime 
farmland
Prime farmland if drained

Prime farmland if 
protected from flooding or 
not frequently flooded 
during the growing 
season
Prime farmland if irrigated

Prime farmland if drained 
and either protected from 
flooding or not frequently 
flooded during the 
growing season
Prime farmland if irrigated 
and drained
Prime farmland if irrigated 
and either protected from 
flooding or not frequently 
flooded during the 
growing season

Prime farmland if 
subsoiled, completely 
removing the root 
inhibiting soil layer
Prime farmland if irrigated 
and the product of I (soil 
erodibility) x C (climate 
factor) does not exceed 
60
Prime farmland if irrigated 
and reclaimed of excess 
salts and sodium
Farmland of statewide 
importance
Farmland of statewide 
importance, if drained
Farmland of statewide 
importance, if protected 
from flooding or not 
frequently flooded during 
the growing season
Farmland of statewide 
importance, if irrigated

Farmland of statewide 
importance, if drained and 
either protected from 
flooding or not frequently 
flooded during the 
growing season
Farmland of statewide 
importance, if irrigated 
and drained
Farmland of statewide 
importance, if irrigated 
and either protected from 
flooding or not frequently 
flooded during the 
growing season
Farmland of statewide 
importance, if subsoiled, 
completely removing the 
root inhibiting soil layer
Farmland of statewide 
importance, if irrigated 
and the product of I (soil 
erodibility) x C (climate 
factor) does not exceed 
60

Farmland of statewide 
importance, if irrigated 
and reclaimed of excess 
salts and sodium
Farmland of statewide 
importance, if drained or 
either protected from 
flooding or not frequently 
flooded during the 
growing season
Farmland of statewide 
importance, if warm 
enough, and either 
drained or either 
protected from flooding or 
not frequently flooded 
during the growing 
season
Farmland of statewide 
importance, if warm 
enough
Farmland of statewide 
importance, if thawed
Farmland of local 
importance
Farmland of local 
importance, if irrigated

Farmland of unique 
importance
Not rated or not 
available

Soil Rating Lines
Not prime farmland

All areas are prime 
farmland
Prime farmland if 
drained
Prime farmland if 
protected from flooding 
or not frequently flooded 
during the growing 
season
Prime farmland if 
irrigated
Prime farmland if 
drained and either 
protected from flooding 
or not frequently flooded 
during the growing 
season
Prime farmland if 
irrigated and drained
Prime farmland if 
irrigated and either 
protected from flooding 
or not frequently flooded 
during the growing 
season
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Prime farmland if 
subsoiled, completely 
removing the root 
inhibiting soil layer
Prime farmland if irrigated 
and the product of I (soil 
erodibility) x C (climate 
factor) does not exceed 
60
Prime farmland if irrigated 
and reclaimed of excess 
salts and sodium
Farmland of statewide 
importance
Farmland of statewide 
importance, if drained
Farmland of statewide 
importance, if protected 
from flooding or not 
frequently flooded during 
the growing season
Farmland of statewide 
importance, if irrigated

Farmland of statewide 
importance, if drained and 
either protected from 
flooding or not frequently 
flooded during the 
growing season
Farmland of statewide 
importance, if irrigated 
and drained
Farmland of statewide 
importance, if irrigated 
and either protected from 
flooding or not frequently 
flooded during the 
growing season
Farmland of statewide 
importance, if subsoiled, 
completely removing the 
root inhibiting soil layer
Farmland of statewide 
importance, if irrigated 
and the product of I (soil 
erodibility) x C (climate 
factor) does not exceed 
60

Farmland of statewide 
importance, if irrigated 
and reclaimed of excess 
salts and sodium
Farmland of statewide 
importance, if drained or 
either protected from 
flooding or not frequently 
flooded during the 
growing season
Farmland of statewide 
importance, if warm 
enough, and either 
drained or either 
protected from flooding or 
not frequently flooded 
during the growing 
season
Farmland of statewide 
importance, if warm 
enough
Farmland of statewide 
importance, if thawed
Farmland of local 
importance
Farmland of local 
importance, if irrigated

Farmland of unique 
importance
Not rated or not available

Soil Rating Points
Not prime farmland

All areas are prime 
farmland
Prime farmland if drained

Prime farmland if 
protected from flooding or 
not frequently flooded 
during the growing 
season
Prime farmland if irrigated

Prime farmland if drained 
and either protected from 
flooding or not frequently 
flooded during the 
growing season
Prime farmland if irrigated 
and drained
Prime farmland if irrigated 
and either protected from 
flooding or not frequently 
flooded during the 
growing season

Prime farmland if 
subsoiled, completely 
removing the root 
inhibiting soil layer
Prime farmland if 
irrigated and the product 
of I (soil erodibility) x C 
(climate factor) does not 
exceed 60
Prime farmland if 
irrigated and reclaimed 
of excess salts and 
sodium
Farmland of statewide 
importance
Farmland of statewide 
importance, if drained
Farmland of statewide 
importance, if protected 
from flooding or not 
frequently flooded during 
the growing season
Farmland of statewide 
importance, if irrigated
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Farmland of statewide 
importance, if drained and 
either protected from 
flooding or not frequently 
flooded during the 
growing season
Farmland of statewide 
importance, if irrigated 
and drained
Farmland of statewide 
importance, if irrigated 
and either protected from 
flooding or not frequently 
flooded during the 
growing season
Farmland of statewide 
importance, if subsoiled, 
completely removing the 
root inhibiting soil layer
Farmland of statewide 
importance, if irrigated 
and the product of I (soil 
erodibility) x C (climate 
factor) does not exceed 
60

Farmland of statewide 
importance, if irrigated 
and reclaimed of excess 
salts and sodium
Farmland of statewide 
importance, if drained or 
either protected from 
flooding or not frequently 
flooded during the 
growing season
Farmland of statewide 
importance, if warm 
enough, and either 
drained or either 
protected from flooding or 
not frequently flooded 
during the growing 
season
Farmland of statewide 
importance, if warm 
enough
Farmland of statewide 
importance, if thawed
Farmland of local 
importance
Farmland of local 
importance, if irrigated

Farmland of unique 
importance
Not rated or not available

Water Features
Streams and Canals

Transportation
Rails

Interstate Highways

US Routes

Major Roads

Local Roads

Background
Aerial Photography

The soil surveys that comprise your AOI were mapped at 
1:24,000.

Please rely on the bar scale on each map sheet for map 
measurements.

Source of Map: Natural Resources Conservation Service
Web Soil Survey URL: 
Coordinate System: Web Mercator (EPSG:3857)

Maps from the Web Soil Survey are based on the Web Mercator 
projection, which preserves direction and shape but distorts 
distance and area. A projection that preserves area, such as the 
Albers equal-area conic projection, should be used if more 
accurate calculations of distance or area are required.

This product is generated from the USDA-NRCS certified data 
as of the version date(s) listed below.

Soil Survey Area: Rutherford County, North Carolina
Survey Area Data: Version 21, Jun 3, 2020

Soil map units are labeled (as space allows) for map scales 
1:50,000 or larger.

Date(s) aerial images were photographed: Dec 2, 2010—Nov 
9, 2017

The orthophoto or other base map on which the soil lines were 
compiled and digitized probably differs from the background 
imagery displayed on these maps. As a result, some minor 
shifting of map unit boundaries may be evident.
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Farmland Classification

Map unit symbol Map unit name Rating Acres in AOI Percent of AOI

ArF Ashe-Cleveland-Rock 
outcrop complex, 50 
to 95 percent slopes

Not prime farmland 545.1 6.3%

BoA Bandana-Ostin complex, 
0 to 3 percent slopes, 
occasionally flooded

Not prime farmland 39.1 0.5%

BuB Buncombe loamy sand, 
0 to 5 percent slopes, 
occasionally flooded

Not prime farmland 10.0 0.1%

ChA Chewacla loam, 0 to 2 
percent slopes, 
frequently flooded

Prime farmland if 
drained

31.5 0.4%

CoD Cliffield-Cowee 
complex, 15 to 30 
percent slopes, very 
stony

Not prime farmland 1.9 0.0%

DAM Dam Not prime farmland 2.8 0.0%

EvD Evard-Cowee complex, 
escarpment, 15 to 30 
percent slopes, stony

Farmland of local 
importance

1,170.5 13.5%

EvE Evard-Cowee complex, 
escarpment, 30 to 50 
percent slopes, stony

Not prime farmland 2,789.1 32.2%

EwF Evard-Cowee complex, 
50 to 85 percent 
slopes, rocky

Not prime farmland 375.8 4.3%

GaC Greenlee-Tate complex, 
6 to 15 percent 
slopes, extremely 
bouldery

Not prime farmland 167.9 1.9%

GaD Greenlee-Tate complex, 
escarpment, 15 to 30 
percent slopes, 
extremely bouldery

Not prime farmland 188.8 2.2%

GbF Greenlee-Tate complex, 
escarpment, 30 to 70 
percent slopes, rubbly

Not prime farmland 362.4 4.2%

HaC2 Hayesville sandy clay 
loam, 8 to 15 percent 
slopes, moderately 
eroded

Farmland of statewide 
importance

18.6 0.2%

HaD2 Hayesville sandy clay 
loam, 15 to 30 percent 
slopes, moderately 
eroded

Not prime farmland 12.6 0.1%
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Map unit symbol Map unit name Rating Acres in AOI Percent of AOI

IoA Iotla sandy loam, 0 to 2 
percent slopes, 
occasionally flooded

Prime farmland if 
drained

28.8 0.3%

PaC2 Pacolet sandy clay 
loam, 8 to 15 percent 
slopes, moderately 
eroded

Farmland of statewide 
importance

227.0 2.6%

PaD2 Pacolet sandy clay 
loam, 15 to 25 percent 
slopes, moderately 
eroded

Not prime farmland 801.6 9.3%

RaE Rion sandy loam, 25 to 
45 percent slopes

Not prime farmland 528.7 6.1%

RcF Rion-Ashlar-Rock 
outcrop complex, 45 
to 70 percent slopes

Not prime farmland 130.4 1.5%

RxF Rock outcrop-Cleveland 
complex, 30 to 95 
percent slopes

Not prime farmland 156.3 1.8%

TaC Tate gravelly loam, 8 to 
15 percent slopes

Farmland of local 
importance

17.1 0.2%

TbC Tate-Greenlee complex, 
escarpment, 6 to 15 
percent slopes, very 
stony

Not prime farmland 63.1 0.7%

UdC Udorthents, loamy, 0 to 
15 percent slopes

Not prime farmland 116.8 1.3%

UoA Udorthents, loamy, 0 to 
3 percent slopes, 
rarely flooded

Not prime farmland 106.3 1.2%

W Water Not prime farmland 768.8 8.9%

Totals for Area of Interest 8,660.7 100.0%

Description

Farmland classification identifies map units as prime farmland, farmland of 
statewide importance, farmland of local importance, or unique farmland. It 
identifies the location and extent of the soils that are best suited to food, feed, 
fiber, forage, and oilseed crops. NRCS policy and procedures on prime and 
unique farmlands are published in the "Federal Register," Vol. 43, No. 21, 
January 31, 1978.

Rating Options

Aggregation Method: No Aggregation Necessary

Tie-break Rule: Lower

Farmland Classification—Rutherford County, North Carolina Lake Lure, NC
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7.4 Land Use 

The current land use around the perimeter of Lake Lure includes of zoning designations 

consisting of R-1, R-1A, R-1B and R-1D (Residential), R-2 (General Residential), R-3 

(Resort Residential), R-4 (Residential/Office), CG (Commercial General), GU 

(Governmental-Institutional), and L-1 (Lake). Figure 7.5 shows the zoning designations 

for not only those areas around the perimeter of Lake Lure but for the entire Town of Lake 

Lure. 

In order to construct the replacement Subaqueous Sewer System (SASS) along the 

backshore area of Lake Lure, the lake will have to be lowered to enable construction ‘in 

the dry’. This lowering has occurred in recent years to -12 feet, but not to the extent that 

is planned (-20 feet) for the installation of the sanitary sewer, including manholes and 

lateral stub-outs. However, this additional lowering is not anticipated to have any greater 

environmental effect than the previous lake level reductions. The lake currently is lowered 

at 1-foot per day, the lake would be lowered at the same rate prior to the beginning of 

construction and a held at that level during construction. By maintaining the same rate of 

flow, the environmental impact of the additional 8-feet would be the same as the preceding 

12-feet. Once construction is complete, the water level will be returned to pre-construction 

levels and areas that were disturbed during construction will be underwater. The zoning 

designation for the backshore area of Lake Lure is L-1 or Lake District. This district is 

established as a district for recreational purposes.  

A small amount of construction will occur outside of the backshore area of Lake Lure to 

provide lateral connection stub-outs to the new sanitary sewer without having to do the 

future connection work within the lake. It is the construction of lateral sub-outs that may 

have a minor direct impact to land use with the lateral stub-outs impacting an area of 

approximately 5’ x 5’ each. 

The installation of a Sewer Access Valve (SAV) will allow for the lake level to be decreased 

the additional 8-feet needed for SASS installation. The installation of the SAV will occur 

entirely within the footprint of the existing dam, and as such would have limited disturbed 

area. The environmental impact due to construction would be typical of facility based 

construction projects with those being the staging areas for delivery and equipment 

laydown. These impacts will be mitigated by applicable erosion control measures related 

to preventing sediment and debris from flowing out of the construction area.  
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It is anticipated there will be no operational impacts to any land use in the area. 

Secondary or cumulative impacts as a result of this project could involve new development 

that may arise within the Service Area. Future development is likely to affect land use 

within the Service Area. However, any new development that may occur is limited not only 

by the topography of the area surrounding the lake but also by the vacant land available 

for development. The vacant lands currently available for development are not large 

enough for a large development or industrial user. The capacity of the new subaqueous 

sewer system (SASS) will not be increased as a result of this project. Though due to its 

location within the lake, very little is known about the existing SASS, it is known that when 

it was designed back in 1927, all lots adjacent to and within close proximity around the 

lake were included to be served by the SASS. This intent is described in what is called the 

Draper Plan. The map associated with the Draper Plan, showing the area to be served by 

the SASS, is found in Appendix L. The service intent of the proposed project it to provide 

sewer service to the very same lots that were initially intended to be served by the SASS. 

While the initial SASS was designed to accommodate every lot adjacent to and within 

close proximity around the lake, only 65 manholes were installed for connection points, 

making it difficult for all (existing and new development) to connect to the SASS without 

going across other’s property. This resulted in many property owners choosing to install 

septic tanks instead of connecting to the SASS.  

Positive secondary and cumulative impacts that will result from this project include 

decreased likelihood of pipe breakage, sanitary sewer overflows, reduced inflow and 

infiltration, and the reduction of septic tanks and septic drainage fields that drain into the 

lake. 

No new areas are being provided with sewer service by this project. This project is 

mitigation for anticipated SSOs and associated soil contamination, inflow and infiltration, 

water quality impacts, and human health risks. This project will substantially reduce the 

potential for breakages and associated SSOs. 

New development may require land use designations to be re-evaluated through the Town 

of Lake Lure re-zoning process and compared to the vision laid out in the Town of Lake 

Lure 2007-2027 Comprehensive Plan. The Lake Lure Soil Erosion and Sedimentation 

Control Ordinance must be followed for any future development along with all other 
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applicable Land Use Regulations per the Rutherford County Planning and Development 

Ordinance. 
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7.5 Forest Resources 

There are three (3) different types of forest resources with the project area: Mature 

Bottomland Hardwood Forests, Upland Hardwood Forests, and Pine Plantations. 

Species common to Bottomland Hardwood Forests include red maple, sycamore, green 

ash, sweetgum, river birch, green ash, willow oak, and water oak. Upland Hardwood 

Forests contain several oak and hickory species, tulip poplar, sourwood, sweetgum, and 

red maple. 

Within the outfall’s service area, forest habitats, particularly upland hardwood forests, 

occur sporadically across the landscape. Fragmentation from development activities have 

impacted most area forests. Continuous forests do occur primarily along streams and 

rivers and adjacent floodplains where development and farming have been precluded.  

Bottomland and upland hardwood forests found in the project area support a variety of 

wildlife, including amphibians (spotted and slimy salamanders, gray tree frogs, and 

American toad), reptiles (black rat, racer, ringneck and copperhead snakes, box turtle, 

and five-lined skinks), birds (robins, mockingbirds, bluebirds, woodcock, turkey, blue jays, 

warblers, and hawks), and mammals (gray squirrels, white-tailed deer, short-tailed 

shrews, grey fox, opossum, raccoon, and red bat). Typical animals found in these forests 

include copperhead and black rat snake, mockingbirds, turkey, hawks, and white-tailed 

deer.  

In order to construct the replacement Subaqueous Sewer System (SASS) along the 

backshore area of Lake Lure, the lake will have to be lowered to enable construction ‘in 

the dry’. This lowering has occurred in recent years to -12 feet, but not to the extent that 

is planned (-20 feet) for the installation of the sanitary sewer, including manholes and 

lateral stub-outs. However, this additional lowering is not anticipated to have any greater 

environmental effect than the previous lake level reductions. The lake currently is lowered 

at 1-foot per day, the lake would be lowered at the same rate prior to the beginning of 

construction and a held at that level during construction. By maintaining the same rate of 

flow, the environmental impact of the additional 8-feet would be the same as the preceding 

12-feet. Once construction is complete, the water level will be returned to pre-construction 

levels and areas that were disturbed during construction will be underwater. 
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A small amount of construction will occur outside of the backshore area of Lake Lure to 

provide lateral connection stub-outs to the new sanitary sewer without having to do the 

future connection work within the lake. It is the construction of lateral sub-outs that may 

have a minor direct impact to forest resources with the lateral stub-outs impacting an area 

of approximately 5’ x 5’ each. 

The installation of a Sewer Access Valve (SAV) will allow for the lake level to be decreased 

the additional 8-feet needed for SASS installation. The installation of the SAV will occur 

entirely within the footprint of the existing dam, and as such would have limited disturbed 

area. The environmental impact due to construction would be typical of facility based 

construction projects with those being the staging areas for delivery and equipment 

laydown. These impacts will be mitigated by applicable erosion control measures related 

to preventing sediment and debris from flowing out of the construction area.  

It is anticipated there will be no operational impacts to any forest resources in the area. 

Secondary or cumulative impacts as a result of this project could involve new development 

that may arise within the Service Area. Future development is likely to affect forest 

resources within the Service Area. Construction and land clearing for development would 

result in the loss of forested resources and degradation of wildlife habitat. Wildlife corridors 

can become fragmented and the abundance and diversity of species would decline. 

However, any new development that may occur is limited not only by the topography of 

the area surrounding the lake but also by the vacant land available for development. The 

vacant lands currently available for development are not large enough for a large 

development or industrial user. The capacity of the new subaqueous sewer system 

(SASS) will not be increased as a result of this project. Though due to its location within 

the lake, very little is known about the existing SASS, it is known that when it was designed 

back in 1927, all lots adjacent to and within close proximity around the lake were included 

to be served by the SASS. This intent is described in what is called the Draper Plan. The 

map associated with the Draper Plan, showing the area to be served by the SASS, is 

found in Appendix L. The service intent of the proposed project it to provide sewer service 

to the very same lots that were initially intended to be served by the SASS. While the initial 

SASS was designed to accommodate every lot adjacent to and within close proximity 

around the lake, only 65 manholes were installed for connection points, making it difficult 

for all (existing and new development) to connect to the SASS without going across other’s 
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property. This resulted in many property owners choosing to install septic tanks instead of 

connecting to the SASS.  

Positive secondary and cumulative impacts that will result from this project include 

decreased likelihood of pipe breakage, sanitary sewer overflows, reduced inflow and 

infiltration, and the reduction of septic tanks and septic drainage fields that drain into the 

lake. 

No new areas are being provided with sewer service by this project. This project is 

mitigation for anticipated SSOs and associated soil contamination, inflow and infiltration, 

water quality impacts, and human health risks. This project will substantially reduce the 

potential for breakages and associated SSOs. 

Land clearing activities would be limited to restrictions detailed out in the Town of Lake 

Lure Land Use Ordinances and compared to the vision laid out in the Town of Lake Lure 

2007-2027 Comprehensive Plan. The Lake Lure Soil Erosion and Sedimentation Control 

Regulations must be followed for any future development along with all other applicable 

Land Use Regulations per the Rutherford County Planning and Development Ordinance. 
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7.6 Wetlands and Streams 

The proposed project will be installed along the backshore area of Lake Lure. In order to 

construct the replacement Subaqueous Sewer System (SASS) along the backshore area 

of Lake Lure, the lake will have to be lowered to enable construction ‘in the dry’. This 

lowering has occurred in recent years to -12 feet, but not to the extent that is planned (-20 

feet) for the installation of the sanitary sewer, including manholes and lateral stub-outs. 

However, this additional lowering is not anticipated to have any greater environmental 

effect than the previous lake level reductions. The lake currently is lowered at 1-foot per 

day, the lake would be lowered at the same rate prior to the beginning of construction and 

a held at that level during construction. By maintaining the same rate of flow, the 

environmental impact of the additional 8-feet would be the same as the preceding 12-feet. 

Once construction is complete, the water level will be returned to pre-construction levels 

and areas that were disturbed during construction will be underwater. 

US Fish and Wildlife Service’s (USFWS) National Wetlands Inventory (NWI) dataset 

identified one (1) wetland area within the project area, on the west side of Lake Lure. The 

Cowardin Classification of the wetland found within the project area is PEM1Ah. Wetlands 

provide flood control, filter pollutants (sediment and nutrients) from upslope runoff, 

recharge ground water and can discharge groundwater into stream. Wetlands are 

essential to biological productivity by providing wildlife habitat and refuge for a variety of 

organisms including fish, amphibians, reptiles, water flow, insects, and mammals. Loss of 

wetland functions can have an adverse impact on wildlife and water quality. 

US Fish and Wildlife Service’s (USFWS) National Wetlands Inventory (NWI) dataset 

identifies one (1) lake, one (1) river, and five (5) streams within the project area. Lake Lure 

Classification “B” and “Tr”) was created by the construction of two (2) dams across the 

Broad River. The Broad River (NCDEQ Classification of “C”) runs west to east through 

Lake Lure. The streams in the area that discharge into either Lake Lure or the Broad River 

are: Buffalo Creek (Classification “C” and “Tr”), Cane Creek (Classification “C” and “Tr”), 

Island Creek (Classification “C”), Pool Creek (Classification “C” and “Tr”), and Rock Creek 

(Classification “C” and “Tr”). 

Direct wetland impacts will not result from construction activities associated with the 

installation of the proposed project as it will occur along the backshore area of Lake Lure. 

There will be no crossing of wetlands with the proposed project. Sediment and erosion 
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control measures will be installed and maintained throughout the entire duration of the 

project to ensure sediment runoff from construction activities do not have the ability to 

enter the known wetland. Due to the location of construction no temporary or permanent 

wetland impacts exist. 

Direct stream impacts will not result from construction activities associated with the 

installation of the project as it will occur along the backshore area of Lake Lure. There will 

be no crossing of streams with the proposed project. Sediment and erosion control 

measures will be installed and maintained throughout the entire duration of the project to 

ensure sediment runoff from construction activities do not have the ability to enter the 

known streams. Due to the location of construction no temporary or permanent stream 

impacts exist. 

Direct impacts to Lake Lure will result from construction activities associated with the 

installation of the project as it will occur along the backshore area of Lake Lure. Sediment 

and erosion control measures will be installed and maintained throughout the entire 

duration of the project to ensure sediment runoff from construction activities do not have 

the ability to enter Lake Lure. Following construction activities, the stream bed and banks 

will be re-graded and restored to pre-construction conditions and contours. Construction 

across and below Lake Lure will also occur with the installation of sanitary sewer force 

main via two (2) horizontal directional drills (HDD). This trenchless method of pipe 

installation will allow for no impacts to Lake Lure during construction. 

The installation of a Sewer Access Valve (SAV) will allow for the lake level to be decreased 

the additional 8-feet needed for SASS installation. The installation of the SAV will occur 

entirely within the footprint of the existing dam, and as such would have limited disturbed 

area. The environmental impact due to construction would be typical of facility based 

construction projects with those being the staging areas for delivery and equipment 

laydown. These impacts will be mitigated by applicable erosion control measures related 

to preventing sediment and debris from flowing out of the construction area. This 

construction will not impact any wetlands or streams. 

There will be no operational impacts associated with the use of the SASS. There will be 

minimal operational impacts associated with the use of the Sewer Access Valve (SAV). 

While the SAV will allow for the lowering of the lake level more than is currently available, 
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this additional lowering is not anticipated to have any greater environmental effect than 

the previous lake level reductions. The lake currently is lowered at 1-foot per day, per the 

requirement found in the Town of Lake Lure’s NPDES Permit, the lake would be lowered 

at the same rate prior to the beginning of construction and a held at that level during 

construction. By maintaining the same rate of flow, the environmental impact of the 

additional 8-feet would be the same as the preceding 12-feet. The SAV will also allow for 

the controlled rise of the lake level. The flow rate used to raise the lake level will not change 

following the installation of the SAV. Once again, this flow rate is dictated by the Town of 

Lake Lure’s NPDES permit.  

Secondary or cumulative impacts as a result of this project could involve new development 

that may arise within the Service Area. Wetlands provide habitat for a wide range of plant 

and animal species as well as improve water quality by filtering pollutants. Additionally, 

wetlands play an essential role in providing water retention and regulating stream flows. 

Loss of wetlands and stream would have an adverse impact on water quality and wildlife 

habitat. However, any new development that may occur is limited not only by the 

topography of the area surrounding the lake but also by the vacant land available for 

development. The vacant lands currently available for development are not large enough 

for a large development or industrial user. The capacity of the new subaqueous sewer 

system (SASS) will not be increased as a result of this project. Though due to its location 

within the lake, very little is known about the existing SASS, it is known that when it was 

designed back in 1927, all lots adjacent to and within close proximity around the lake were 

included to be served by the SASS. This intent is described in what is called the Draper 

Plan. The map associated with the Draper Plan, showing the area to be served by the 

SASS, is found in Appendix L. The service intent of the proposed project it to provide 

sewer service to the very same lots that were initially intended to be served by the SASS. 

While the initial SASS was designed to accommodate every lot adjacent to and within 

close proximity around the lake, only 65 manholes were installed for connection points, 

making it difficult for all (existing and new development) to connect to the SASS without 

going across other’s property. This resulted in many property owners choosing to install 

septic tanks instead of connecting to the SASS.  

Positive secondary and cumulative impacts that will result from this project include 

decreased likelihood of pipe breakage, sanitary sewer overflows, reduced inflow and 
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infiltration, and the reduction of septic tanks and septic drainage fields that drain into the 

lake. 

No new areas are being provided with sewer service by this project. This project is 

mitigation for anticipated SSOs and associated soil contamination, inflow and infiltration, 

water quality impacts, and human health risks. This project will improve the integrity of 

existing streams and lakes in the project area, and substantially reduce the potential for 

breakages and associated SSOs. 

The project alignment was designed to avoid as much as possible and minimize impacts 

to wetlands, streams, and Lake Lure. Project Engineers will secure and adhere to the 

conditions of the NCDEMLR erosion and sedimentation control permit. All measures will 

be installed prior to any type of work occurring in an area. All disturbed areas will be 

promptly seeded and vegetatively stabilized, if location allows. The Rutherford County 

Stormwater Ordinance requirements and the Lake Lure Soil Erosion and Sedimentation 

Control Regulations must be followed for any future development along with Section 

404401 of the Clean Water Act. 

The Rutherford County Watershed Ordinance details out proper management of 

development in order to protect property, control stream channel erosion, prevent 

increased flooding associated with new development, protect floodplains, wetlands, water 

resources, riparian buffers, riparian and aquatic ecosystems, and the general watershed 

in its entirety.  

The Rutherford County Flood Damage Prevention Regulations and the Town of Lake Lure 

Flood Damage Prevention Ordinance promotes public health, safety, and general welfare 

and to minimize public and private losses due to flood conditions within flood prone areas. 

The regulation/ordinance restricts and/or prohibits uses that are dangerous to health, 

safety, and property due to water or erosion hazards or that result in damaging increases 

in erosion, flood heights or velocities. They require that development vulnerable to floods 

be protected against flood damage at the time of initial construction and oversees control 

of the alteration of natural floodplains, stream channels, and natural protective barriers, 

which are involved in the accommodation of floodwaters. The regulation/ordinance also 

controls filling, grading, dredging, and all other development that may increase erosion or 

flood damage. Finally, the regulation/ordinance prevents or regulates the construction of 
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flood barriers that will unnaturally divert flood waters or which may increase flood hazards 

to other lands. 

The Rutherford County Soil and Water Conservation District works to assist with 

agricultural conservation needs along with the NC Agricultural Cost Share Program, the 

Natural Resource Conservation Service, and the Farm Service Agency. The NC 

Agricultural Cost Share Program addresses agriculture’s contribution to non-point source 

pollution and the inclusion of best management practices to improve the efficiency of 

farming operations while reducing the potential for surface and ground water pollution. 

Section 404/401 of the Clean Water Protection Act requires a permit be obtained by any 

development that may result in a discharge into a water of the United States. 
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7.7 Water Resources 

The project site and greater project area is located in the Broad River Basin, more 

specifically, the Upper Broad River Subbasin (HUC 03050105) and includes the 

Headwaters Broad River Watershed (HUC 0305010503).  

The primary aquifer in the project area is the Piedmont and Blue Ridge crystalline rock aquifer 

(USGS 2009). Groundwater recharge is variable as it is determined by local precipitation and 

runoff. Recharge that enters the aquifer can be variable and influenced by topographic relief 

and the capacity of the land surface to accept water infiltration. The well yield ranges are from 

15 gal/min to 30 gal/min depending on the size of the well. Groundwater movement is 

generally from high to low elevations reflecting existing topography. Perennial streams 

typically are groundwater discharge points. 

Little is known about the groundwater quantity, quality, and depth in the proposed project 

area. Columbus groundwater monitor and research station is located approximately 20 miles 

south of the project area. Historically, depth to water level is approximately 23 feet below land 

surface. Groundwater sampling results indicated the wells are of good quality and free of 

contaminants. 

The primary source of drinking water for the service area comes from multiple underground 

wells located around the Town of Lake Lure, including a very large well located in Chimney 

Rock Village. 

Lake Lure (Classification “B” and “Tr”) and the Broad River (Classification “C”), to the west 

of Lake Lure, are not impaired. The Broad River (Classification “C”), to the east of Lake 

Lure, is impaired by Benthos and Fish Tissue Mercury as these parameters both exceed 

the allowable criteria. 

Additional creeks that discharge into either Lake Lure or the Broad River (Classification 

“C”) are: Buffalo Creek (Classification “C” and “Tr”), Cane Creek (Classification “C” and 

“Tr”), Island Creek (Classification “C”), Pool Creek (Classification “C” and “Tr”), and Rock 

Creek (Classification “C” and “Tr”). 

Class B waters are “waters protected for all Class C uses in addition to primary recreation. 

Primary recreational activities include swimming, skin diving, water skiing, and similar 

uses involving human body contact with water where such activities take place in an 
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organized manner or on a frequent basis”. The best usage of Class B waters shall be 

“primary contact recreation and any other best usage specified for Class C waters” 

(NCDEQ 15A NCAC 02B.0219). 

Class C waters are “waters protected for uses such as secondary recreation, fishing, 

wildlife, fish consumption, aquatic life including propagation, survival and maintenance of 

biological integrity, and agriculture. Secondary recreation includes wading, boating, and 

other uses involving human body contact with water where such activities take place in an 

infrequent, unorganized, or incidental manner”. The best usage of Class C waters shall be 

“aquatic life propagation, survival, and maintenance of biological integrity (including fishing 

and fish); wildlife; secondary contact recreation as defined in Rule .0202 of this Section; 

agriculture; and any other usage except for primary contact recreation or as a source of 

water supply for drinking, culinary, and food processing purposes” (NCDEQ 15A NCAC 

02B.0211). 

Class Tr waters are trout waters. This supplemental classification is “intended to protect 

freshwaters which have conditions which shall sustain and allow for trout propagation and 

survival of stocked trout on a year-round basis”. 

In order to construct the replacement Subaqueous Sewer System (SASS) along the 

backshore area of Lake Lure, the lake will have to be lowered to enable construction ‘in 

the dry’. This lowering has occurred in recent years to -12 feet, but not to the extent that 

is planned (-20 feet) for the installation of the sanitary sewer, including manholes and 

lateral stub-outs. However, this additional lowering is not anticipated to have any greater 

environmental effect than the previous lake level reductions. The lake currently is lowered 

at 1-foot per day, the lake would be lowered at the same rate prior to the beginning of 

construction and a held at that level during construction. By maintaining the same rate of 

flow, the environmental impact of the additional 8-feet would be the same as the preceding 

12-feet. Once construction is complete, the water level will be returned to pre-construction 

levels and areas that were disturbed during construction will be underwater. 

The installation of a Sewer Access Valve (SAV) will allow for the lake level to be decreased 

the additional 8-feet needed for SASS installation. The installation of the SAV will occur 

entirely within the footprint of the existing dam, and as such would have limited disturbed 

area. The environmental impact due to construction would be typical of facility based 
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construction projects with those being the staging areas for delivery and equipment 

laydown. These impacts will be mitigated by applicable erosion control measures related 

to preventing sediment and debris from flowing out of the construction area.  

Minimal direct impacts to water resources may occur from the grading construction activities 

proposed as part of the project. The requirements of the approved erosion and sedimentation 

control permit will be followed throughout the duration of the project. 

No direct impacts to groundwater quality are anticipated to occur during construction.  

There will be no operational impacts to surface water quality and groundwater 

quality/quantity associated with the use of the SASS. There will be minimal operational 

impacts associated to surface water quality and groundwater quality/quantity with the use 

of the Sewer Access Valve (SAV). While the SAV will allow for the lowering of the lake 

level more than is currently available, this additional lowering is not anticipated to have 

any greater environmental effect, to the lake or downstream of the lake, than the previous 

lake level reductions. The lake currently is lowered at 1-foot per day, per the requirement 

found in the Town of Lake Lure’s NPDES Permit. The lake would be lowered at the same 

rate prior to the beginning of construction and a held at that level during construction. By 

maintaining the same rate of flow, the environmental impact of the additional 8-feet would 

be the same as the preceding 12-feet. The SAV will also allow for the controlled rise of 

the lake level. The flow rate used to raise the lake level will not change following the 

installation of the SAV. Once again, this flow rate is dictated by the Town of Lake Lure’s 

NPDES permit.  

Secondary or cumulative impacts as a result of this project could involve new development 

that may arise within the Service Area. New development may introduce new impervious 

surfaces which, in turn, may increase surface water runoff. The velocity at which 

stormwater runoff may enter a stream may cause instability of the stream bank causing it 

to erode and impacting aquatic habitat. Untreated stormwater runoff could introduce 

pollutants and degrade water quality. New development could have adverse impacts on 

groundwater if contaminants reach groundwater sources. However, any new development 

that may occur is limited not only by the topography of the area surrounding the lake but 

also by the vacant land available for development. The vacant lands currently available 

for development are not large enough for a large development or industrial user. The 
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capacity of the new subaqueous sewer system (SASS) will not be increased as a result of 

this project. Though due to its location within the lake, very little is known about the existing 

SASS, it is known that when it was designed back in 1927, all lots adjacent to and within 

close proximity around the lake were included to be served by the SASS. This intent is 

described in what is called the Draper Plan. The map associated with the Draper Plan, 

showing the area to be served by the SASS, is found in Appendix L. The service intent of 

the proposed project it to provide sewer service to the very same lots that were initially 

intended to be served by the SASS. While the initial SASS was designed to accommodate 

every lot adjacent to and within close proximity around the lake, only 65 manholes were 

installed for connection points, making it difficult for all (existing and new development) to 

connect to the SASS without going across other’s property. This resulted in many property 

owners choosing to install septic tanks instead of connecting to the SASS.  

Positive secondary or cumulative impacts could be fewer people relying on groundwater 

as their source of drinking water as water and sanitary sewer services expand. This in turn 

would reduce the demand for groundwater as drinking water and lessening the risk of 

groundwater contamination from failing septic systems. Additional positive secondary and 

cumulative impacts that will result from this project include decreased likelihood of pipe 

breakage, sanitary sewer overflows, reduced inflow and infiltration, and the reduction of 

septic tanks and septic drainage fields that drain into the lake. 

No new areas are being provided with sewer service by this project. This project is 

mitigation for anticipated SSOs and associated soil contamination, inflow and infiltration, 

water quality impacts, and human health risks. This project will improve the integrity of 

existing streams and lakes in the project area, and substantially reduce the potential for 

breakages and associated SSOs. 

Project Engineers will secure and adhere to the conditions of a NCDEMLR erosion and 

sedimentation control permit. All measures will be installed prior to any type of work 

occurring in an area to limit the amount of sediment that enters streams. All disturbed 

areas will be promptly seeded and vegetatively stabilized, if location allows. The Lake Lure 

Soil Erosion and Sedimentation Control Regulations must be followed for any future 

development. 
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The Rutherford County Watershed Ordinance details out proper management of 

development in order to protect property, control stream channel erosion, prevent 

increased flooding associated with new development, protect floodplains, wetlands, water 

resources, riparian buffers, riparian and aquatic ecosystems, and the general watershed 

in its entirety.  

The Rutherford County Flood Damage Prevention Regulations and the Town of Lake Lure 

Flood Damage Prevention Ordinance promotes public health, safety, and general welfare 

and to minimize public and private losses due to flood conditions within flood prone areas. 

The regulation/ordinance restricts and/or prohibits uses that are dangerous to health, 

safety, and property due to water or erosion hazards or that result in damaging increases 

in erosion, flood heights or velocities. They require that development vulnerable to floods 

be protected against flood damage at the time of initial construction and oversees control 

of the alteration of natural floodplains, stream channels, and natural protective barriers, 

which are involved in the accommodation of floodwaters. The regulation/ordinance also 

controls filling, grading, dredging, and all other development that may increase erosion or 

flood damage. Finally, the regulation/ordinance prevents or regulates the construction of 

flood barriers that will unnaturally divert flood waters or which may increase flood hazards 

to other lands. 

The Rutherford County Soil and Water Conservation District works to assist with 

agricultural conservation needs along with the NC Agricultural Cost Share Program, the 

Natural Resource Conservation Service, and the Farm Service Agency. The NC 

Agricultural Cost Share Program addresses agriculture’s contribution to non-point source 

pollution and the inclusion of best management practices to improve the efficiency of 

farming operations while reducing the potential for surface and ground water pollution. 

Section 404/401 of the Clean Water Protection Act requires a permit be obtained by any 

development that may result in a discharge into a water of the United States. 
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7.8 Wild and Scenic Rivers 

The project is not located within one mile of any designated Wild and Scenic Rivers or a 

river in the Nationwide Rivers inventory or its tributaries. 

7.9 Coastal Resources 

The project is not located in a CAMA county. 
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7.10 Shellfish, Fish, and Their Habitats 

In order to construct the replacement Subaqueous Sewer System (SASS) along the 

backshore area of Lake Lure, the lake will have to be lowered to enable construction ‘in 

the dry’. This lowering has occurred in recent years to -12 feet, but not to the extent that 

is planned (-20 feet) for the installation of the sanitary sewer, including manholes and 

lateral stub-outs. However, this additional lowering is not anticipated to have any greater 

environmental effect than the previous lake level reductions. The lake currently is lowered 

at 1-foot per day, the lake would be lowered at the same rate prior to the beginning of 

construction and a held at that level during construction. By maintaining the same rate of 

flow, the environmental impact of the additional 8-feet would be the same as the preceding 

12-feet. Once construction is complete, the water level will be returned to pre-construction 

levels and areas that were disturbed during construction will be underwater. 

Aquatic communities in the project site consist of perennial streams. These perennial 

streams could support typical species such as chubs, darters, shiners, sunfish, bass, carp, 

and catfish. Typical habitat that supports these species of fish consists of slow to non-

flowing water with an abundance of submerged vegetation, rocks as well as submerged 

logs and brush. Supporting documentation can be found in Appendix K. 

Looking at the streams present throughout the larger project area, the larger streams are 

dominated by sand and silt substrates. Many are deeply incised and have abandoned their 

floodplains. Wetlands are uncommon in many of these floodplains. Tributaries and smaller 

second order streams across the entire project area occur over bedrock or gravel/cobble 

substrates that resist erosion and have retained their forested buffers. 

There is no evidence of threatened or endangered species within the project site, the 

project area, or downstream from the proposed project and, therefore, will not be impacted 

by the proposed project. 

Temporary disturbance to aquatic habitats could affect the behavior of or directly harm 

some aquatic species with less mobility. The re-establishment of natural stream bed 

elevations would allow recovery of habitat and species in the streams. 

The installation of a Sewer Access Valve (SAV) will allow for the lake level to be decreased 

the additional 8-feet needed for SASS installation. The installation of the SAV will occur 
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entirely within the footprint of the existing dam, and as such would have limited disturbed 

area. The environmental impact due to construction would be typical of facility based 

construction projects with those being the staging areas for delivery and equipment 

laydown. These impacts will be mitigated by applicable erosion control measures related 

to preventing sediment and debris from flowing out of the construction area.  

There will be no operational impacts associated with the use of the SASS. There will be 

minimal operational impacts to aquatic species or habitats associated with the use of the 

Sewer Access Valve (SAV). While the SAV will allow for the lowering of the lake level 

more than is currently available, this additional lowering is not anticipated to have any 

greater environmental effect, to the lake or downstream of the lake, than the previous lake 

level reductions. The lake currently is lowered at 1-foot per day, per the requirement found 

in the Town of Lake Lure’s NPDES Permit, the lake would be lowered at the same rate 

prior to the beginning of construction and a held at that level during construction. By 

maintaining the same rate of flow, the environmental impact of the additional 8-feet would 

be the same as the preceding 12-feet. The SAV will also allow for the controlled rise of 

the lake level. The flow rate used to raise the lake level will not change following the 

installation of the SAV. Once again, this flow rate is dictated by the Town of Lake Lure’s 

NPDES permit.  

Secondary or cumulative impacts as a result of this project could involve new development 

that may arise within the Service Area. New development may introduce new impervious 

surfaces which, in turn, may increase surface water runoff. The velocity at which 

stormwater runoff may enter a stream may cause instability of the stream bank causing it 

to erode and impacting aquatic habitat. Untreated stormwater runoff could introduce 

pollutants and degrade water quality. New development could have adverse impacts on 

aquatic species if contaminants reach surface water sources. However, any new 

development that may occur is limited not only by the topography of the area surrounding 

the lake but also by the vacant land available for development. The vacant lands currently 

available for development are not large enough for a large development or industrial user. 

The capacity of the new subaqueous sewer system (SASS) will not be increased as a 

result of this project. Though due to its location within the lake, very little is known about 

the existing SASS, it is known that when it was designed back in 1927, all lots adjacent to 

and within close proximity around the lake were included to be served by the SASS. This 

intent is described in what is called the Draper Plan. The map associated with the Draper 
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Plan, showing the area to be served by the SASS, is found in Appendix L. The service 

intent of the proposed project it to provide sewer service to the very same lots that were 

initially intended to be served by the SASS. While the initial SASS was designed to 

accommodate every lot adjacent to and within close proximity around the lake, only 65 

manholes were installed for connection points, making it difficult for all (existing and new 

development) to connect to the SASS without going across other’s property. This resulted 

in many property owners choosing to install septic tanks instead of connecting to the 

SASS.  

Positive secondary and cumulative impacts that will result from this project include 

decreased likelihood of pipe breakage, sanitary sewer overflows, reduced inflow and 

infiltration, and the reduction of septic tanks and septic drainage fields that drain into the 

lake. 

No new areas are being provided with sewer service by this project. This project is 

mitigation for anticipated SSOs and associated soil contamination, inflow and infiltration, 

water quality impacts, and human health risks. This project will improve the integrity of 

existing streams and lakes in the project area, and substantially reduce the potential for 

breakages and associated SSOs. 

Project Engineers will secure and adhere to the conditions of a NCDEMLR erosion and 

sedimentation control permit. All measures will be installed prior to any type of work 

occurring in an area to limit the amount of sediment that enters streams. All disturbed 

areas will be promptly seeded and vegetatively stabilized, if location allows. The Lake Lure 

Soil Erosion and Sedimentation Control Regulations must be followed for any future 

development. 

The Rutherford County Watershed Ordinance details out proper management of 

development in order to protect property, control stream channel erosion, prevent 

increased flooding associated with new development, protect floodplains, wetlands, water 

resources, riparian buffers, riparian and aquatic ecosystems, and the general watershed 

in its entirety.  

The Rutherford County Flood Damage Prevention Regulations and the Town of Lake Lure 

Flood Damage Prevention Ordinance promotes public health, safety, and general welfare 

and to minimize public and private losses due to flood conditions within flood prone areas. 
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The regulation/ordinance restricts and/or prohibits uses that are dangerous to health, 

safety, and property due to water or erosion hazards or that result in damaging increases 

in erosion, flood heights or velocities. They require that development vulnerable to floods 

be protected against flood damage at the time of initial construction and oversees control 

of the alteration of natural floodplains, stream channels, and natural protective barriers, 

which are involved in the accommodation of floodwaters. The regulation/ordinance also 

controls filling, grading, dredging, and all other development that may increase erosion or 

flood damage. Finally, the regulation/ordinance prevents or regulates the construction of 

flood barriers that will unnaturally divert flood waters or which may increase flood hazards 

to other lands. 

The Rutherford County Soil and Water Conservation District works to assist with 

agricultural conservation needs along with the NC Agricultural Cost Share Program, the 

Natural Resource Conservation Service, and the Farm Service Agency. The NC 

Agricultural Cost Share Program addresses agriculture’s contribution to non-point source 

pollution and the inclusion of best management practices to improve the efficiency of 

farming operations while reducing the potential for surface and ground water pollution. 

Section 404/401 of the Clean Water Protection Act requires a permit be obtained by any 

development that may result in a discharge into a water of the United States. 
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7.11 Wildlife and Natural Vegetation 

 

In order to construct the replacement Subaqueous Sewer System (SASS) along the 

backshore area of Lake Lure, the lake will have to be lowered to enable construction ‘in 

the dry’. This lowering has occurred in recent years to -12 feet, but not to the extent that 

is planned (-20 feet) for the installation of the sanitary sewer, including manholes and 

lateral stub-outs. However, this additional lowering is not anticipated to have any greater 

environmental effect than the previous lake level reductions. The lake currently is lowered 

at 1-foot per day, the lake would be lowered at the same rate prior to the beginning of 

construction and a held at that level during construction. By maintaining the same rate of 

flow, the environmental impact of the additional 8-feet would be the same as the preceding 

12-feet. Once construction is complete, the water level will be returned to pre-construction 

levels and areas that were disturbed during construction will be underwater. 

There are eight (8) terrestrial threatened and endangered species that have been seen at 

some point in time within ½ mile of the project site. These species include: 

 American Peregrine Falcon (Falco Peregrinus Anatum), Endangered, found 
approximately ½ miles west/northwest of the project site. 

 Indiana Bat (Myotis Sodalist), Endangered, found approximately ½ miles 
west/northwest of the project site. 

 Northern Long-Eared Bat (Myotis Septentrionalis), Threatened, found 
approximately ½ miles west/northwest of the project site. 

 Bald Eagle (Haliaeetus Leucocephalus), Threatened, found approximately ½ miles 
around the project site. 

 Dwarf-flowered heartleaf (Hexastylis naniflora), Threatened, found approximately 
½ miles around the project site. 

 Small Whorled Pogonia (Isotria Medeoloides), Threatened, found approximately 
½ miles around the project site 

 White Irisette (Sisyrinchium Dichotomum), Endangered, found approximately ½ 
miles around the project site 

 Rock Gnome Lichen (Gymnoderma Lineare), Endangered, found approximately ½ 
miles around the project site 

Terrestrial communities in the project area are comprised of both natural and disturbed 

habitats that may support a diversity of wildlife species. These species were identified 

through the North Carolina National Heritage Program. 

One invertebrate animal is listed as North Carolina special concern, broad river spiny 

crayfish (Cambarus lenati), is known from Rutherford County. Two invertebrate animals 

listed as North Carolina significantly rare, lampshade weaver (Hypochilus coylei) and 
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southeastern tigersnail (Anguispira knoxensis), are also known from Rutherford County. 

North Carolina special concern animals documented in Rutherford County include: 

eastern small-footed bat (Myotis grisescens), oldfield deermouse (Peromyscus 

polionotus), timber rattlesnake (Crotalus horridus), cerulean warbler (Setophaga 

cerulean), and crevice salamander (Plethodon yonahlossee). North Carolina significantly 

rare animals documented in Rutherford County include: little brown bat (Myotis lucifugus), 

tricolored bat (Perimyotis subflavus), eastern spotted skunk (Spilogale putorius), blue-

winged warbler (Vermivora cyanoptera), coal skink (Plestiodon anthracinus), and blue 

ridge gray-cheeked salamander (Plethodon amplus). 

Rare plants identified in Rutherford County include: southern anemone (Anemone 

berlandieri),  prairie anemone (Anemone caroliniana), spreading rockcress (Arabis 

patens), bog jack-in-the-pulpit (Arisaema stewardsonii), bradley’s spleenwort (Asplenium 

bradleyi), American barberry (Berberis canadensis), dissected toothwort (Cardamine 

dissecta), American bittersweet (Celastrus scandens), red turtlehead (Chelone obliqua), 

Carolina thistle (Cirsium carolinianum), coastal virgin’s-bower (Clematis catesbyana), 

piedmont horsebalm (Collinsonia tuberosa), spring coral-root (Corallorhiza wisteriana), 

hazel dodder (Cuscuta coryli), granite flatsedge (Cyperus granitophilus), pale coneflower 

(Echinacea pallida), purple coneflower (Echinacea purpurea), cliff spurge (Euphorbia 

communtata), large witch-alder (Fothergilla major), Virginia stickseed (Hackelia 

virginiana), smooth sunflower (Helianthus laevigatus), crested coralroot (Hexalectris 

spicata), rock fir-clubmoss (Huperzia porophilia), Georgia holly (Ilex longipes), piedmont 

quillwort (Isoletes piedmontana), dwarf juniper (Juniperus communis var. depressa), 

rough blazing-star (Liatris aspera), small-head blazing-star (Liatris microcephala), earle’s 

blazing-star (Liatris squarrulosa), shale-barren blazing-star (Liatris turgida), red Canada 

lily (Lilium canadense ssp. editorium), fen orchid (Liparis loeselii), southern loosestrife 

(Lysimachia tonsa), glade milkvine (Matelea decipiens), sweet pinesap (Mononeuria 

uniflora), northern rattlesnake-root (Nabalus albus), divided-leaf ragwort (Packera 

millefolium), balsam ragwort (Packera paupercula var. pupercula), glade wild quinine 

(Parthenium auriculatum), shooting-star (Primula meadia), Allegheny plum (Prunus 

alleghaniensis var.  alleghaniensis), Georgia oak (Quercus georgiana), dwarf chinquapin 

oak (Quercus prinoides), northern white beaksedge (Rhynchospora alba), clammy locust 

(Robinia viscosa), pursh’s wild-petunia (Ruellia humilis), Alabama grape-fern (Sceptridium 

jenmanii), blunt-lobed grape-fern (Sceptridium oneidense), Appalachian skullcap 
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(Scutellaria ovata ssp. rugosa var. 1), mountain catchfly (Silene ovata), blue ridge carrion-

flower (Smilax lasioneura), granite dome goldenrod (Solidago simulans), elm-leaf 

goldenrod (Solidago ulmifolia), yellow ladies’-tresses (Spiranthes lucida), mountain 

camelia (Stewartia ovata), narrow-leaved smooth aster (Symphyotrichum concinnum), 

small-leaved meadowrue (Thalictrum macrostylum), Appalachian golden-banner 

(Thermopsis millis), Virginia spiderwort (Tradescantia virginiana), deerhair bulrush 

(Trichophorum cespitosum), a liverwort (Plagiochila ludoviciana), a moss (Weissia 

sharpie), spherical bulb nodding moss (Pohlia lescuriana), long-beaked water feather 

moss (Platydictya confervoides), dwarf apple moss (Philonotis cernua), variable fork moss 

(Dicranella varia), red fork moss (Dicranella rufescens), pygmy cyrto-hypnum moss 

(Cyrto-hypnum pygmaeum), Oersted’s capylopus (Campylopus oerstedianus), rust foot 

moss (Bryoerythrophyllum ferruginascens), Rota’s feather moss (Brachythecium 

rotaenum), matted feather moss (Brachythecium populeum), Mexican melon-moss 

(Brachythecium systylium), Appalachian cliff fern (Woodsia appalachiana), Appalachian 

filmy-fern (Vandenboschia boschiana), narrowleaf bluecurls (Trichostema setaceum), 

sweet white trillium (Trillium simile), and horned bladderwort (Utricularia cornuta).      

Natural vegetation occurring within the greater project area includes upland hardwoods, 

bottomland hardwood, and developed areas. Bottomland hardwood forests contain red 

maple, sycamore, green ash, sweetgum, river birch, green ash, willow oak, and water oak 

as well as mosses, lichens, and ferns. Upland hardwood forests contain several oak and 

hickory species, tulip poplar, sourwood, sweetgum, and red maple as well as trilliums, 

longleaf woodoats, sedges, vines, and blazing-stars. Upland and bottomland hardwood 

forests in the project area support a variety of wildlife, including amphibians (spotted and 

slimy salamanders, gray tree frogs, and American toad), reptiles (black rat, racer, ringneck 

and copperhead snakes, box turtle, and five-lined skinks), birds (robins, mockingbirds, 

bluebirds, woodcock, turkey, blue jays, warblers, and hawks), and mammals (gray 

squirrels, skunk, white-tailed deer, short-tailed shrews, grey fox, opossum, raccoon, and 

red bat).  

Within the proposed project service area, these habitats, particularly upland and 

bottomland hardwood forests, occur sporadically across the landscape. Fragmentation 

from agricultural and development activities has impacted most area forests. Continuous 

forests do occur, primarily along streams and rivers and adjacent floodplains where 

development and farming have been precluded. 
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No record of federally or state listed species is present within or adjacent to the project 

area as, again, this proposed project will occur along the backshore area of Lake Lure that 

is only visible at lower lake levels and do not provide adequate habitat to the above listed 

species. 

The installation of a Sewer Access Valve (SAV) will allow for the lake level to be decreased 

the additional 8-feet needed for SASS installation. The installation of the SAV will occur 

entirely within the footprint of the existing dam, and as such would have limited disturbed 

area. The environmental impact due to construction would be typical of facility based 

construction projects with those being the staging areas for delivery and equipment 

laydown. These impacts will be mitigated by applicable erosion control measures related 

to preventing sediment and debris from flowing out of the construction area. The location 

of this construction will not directly impact any wildlife and natural areas. 

A small amount of construction will occur outside of the backshore area of Lake Lure to 

provide lateral connection stub-outs to the new sanitary sewer without having to do the 

future connection work within the lake. It is the construction of lateral sub-outs that may 

have a minor direct impact to wildlife and natural vegetation with the lateral stub-outs 

impacting an area of approximately 5’ x 5’ each. This area will be located just outside the 

high water level of the lake, in most cases on developed property, in lawn areas. When 

deciding the locations of the laterals, areas of least impact to the surrounding area will be 

preferred. 

The movement of construction equipment could involve clearing of vegetation, which could 

temporarily disturb wildlife behavior. These disturbed access areas would likely be narrow 

enough not to present a break in habitat and therefore is not expected to change wildlife 

movement. Edge habitat along the proposed sewer lines would allow some invasive 

species encroachment, but given the current amount of similar species in the vegetated 

areas, community changes are unlikely. Movement of construction equipment will occur 

mainly within the backshore of Lake Lure. To reach this area, construction equipment will 

enter Lake Lure from existing boat launches and staging areas on City property adjacent 

to the dam. Also, all materials and personnel will likely be moved around the lake by barge 

originating from the above mentioned existing boat launches and staging areas. 
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It is anticipated there will be no operational impacts to any wildlife and natural vegetation 

within the project area. 

Secondary or cumulative impacts as a result of this project could involve new development 

that may arise within the Service Area. New development involving land clearing would 

result in the loss of habitat and separation of wildlife habitat making wildlife movement 

more difficult. The variety and amount of wildlife species would decrease as habitat loss 

and separation occur. However, any new development that may occur is limited not only 

by the topography of the area surrounding the lake but also by the vacant land available 

for development. The vacant lands currently available for development are not large 

enough for a large development or industrial user. The capacity of the new subaqueous 

sewer system (SASS) will not be increased as a result of this project. Though due to its 

location within the lake, very little is known about the existing SASS, it is known that when 

it was designed back in 1927, all lots adjacent to and within close proximity around the 

lake were included to be served by the SASS. This intent is described in what is called the 

Draper Plan. The map associated with the Draper Plan, showing the area to be served by 

the SASS, is found in Appendix L. The service intent of the proposed project it to provide 

sewer service to the very same lots that were initially intended to be served by the SASS. 

While the initial SASS was designed to accommodate every lot adjacent to and within 

close proximity around the lake, only 65 manholes were installed for connection points, 

making it difficult for all (existing and new development) to connect to the SASS without 

going across other’s property. This resulted in many property owners choosing to install 

septic tanks instead of connecting to the SASS.  

Positive secondary and cumulative impacts that will result from this project include 

decreased likelihood of pipe breakage, sanitary sewer overflows, reduced inflow and 

infiltration, and the reduction of septic tanks and septic drainage fields that drain into the 

lake. 

No new areas are being provided with sewer service by this project. This project is 

mitigation for anticipated SSOs and associated soil contamination, inflow and infiltration, 

water quality impacts, and human health risks. This project will improve the integrity of 

existing streams and lakes in the project area, and substantially reduce the potential for 

breakages and associated SSOs. 
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Project Engineers will secure and adhere to the conditions of a NCDEMLR erosion and 

sedimentation control permit. All measures will be installed prior to any type of work 

occurring in an area to limit the amount of sediment that enters streams. All disturbed 

areas will be promptly seeded and vegetatively stabilized, if location allows. The Lake Lure 

Soil Erosion and Sedimentation Control Regulations must be followed for any future 

development along with the Endangered Species Act, and the Fish and Wildlife 

Coordination Act. 

The Town of Lake Lure’s Section 92 – Zoning Regulations Ordinance defines Sensitive 

Natural Areas as: “Any area, which is sensitive or vulnerable to physical or biological 

alteration, as identified now or hereafter by the North Carolina Natural Heritage Program 

and which contains one or more of the following: (1) habitat, including nesting sites, 

occupied by rare or endangered species; (2) rare or exemplary natural ecological 

communities; (3) significant landforms, hydroforms, or geological features; or (4) other 

areas so designated by the North Carolina Natural Heritage Program, which are sensitive 

or vulnerable to physical or biological alteration.” Section 92.207 of this Ordinance 

specifically states that no development or land disturbance activity may occur in sensitive 

natural areas. 

The Rutherford County Watershed Ordinance details out proper management of 

development in order to protect property, control stream channel erosion, prevent 

increased flooding associated with new development, protect floodplains, wetlands, water 

resources, riparian buffers, riparian and aquatic ecosystems, and the general watershed 

in its entirety.  

The Rutherford County Flood Damage Prevention Regulations and the Town of Lake Lure 

Flood Damage Prevention Ordinance promotes public health, safety, and general welfare 

and to minimize public and private losses due to flood conditions within flood prone areas. 

The regulation/ordinance restricts and/or prohibits uses that are dangerous to health, 

safety, and property due to water or erosion hazards or that result in damaging increases 

in erosion, flood heights or velocities. They require that development vulnerable to floods 

be protected against flood damage at the time of initial construction and oversees control 

of the alteration of natural floodplains, stream channels, and natural protective barriers, 

which are involved in the accommodation of floodwaters. The regulation/ordinance also 

controls filling, grading, dredging, and all other development that may increase erosion or 
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flood damage. Finally, the regulation/ordinance prevents or regulates the construction of 

flood barriers that will unnaturally divert flood waters or which may increase flood hazards 

to other lands. 

The Rutherford County Soil and Water Conservation District works to assist with 

agricultural conservation needs along with the NC Agricultural Cost Share Program, the 

Natural Resource Conservation Service, and the Farm Service Agency. The NC 

Agricultural Cost Share Program addresses agriculture’s contribution to non-point source 

pollution and the inclusion of best management practices to improve the efficiency of 

farming operations while reducing the potential for surface and ground water pollution. 

Prior to future development within the project area, the Town of Lake Lure will consult 

and/or communicate with the US Fish & Wildlife Service to identify avoidance/ 

minimization measures that might be needed as it relates to protected species. 
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7.12 Public Lands and Scenic, Recreational & State Natural Areas 

There are 13 state or federal natural areas identified within a 5 miles radius of the project 

area from the center of Lake Lure. All work to be completed will be done along the 

backshore of Lake Lure and will not disturb any of the natural areas. Figure 7.9 shows the 

locations of public lands and scenic, recreational and state natural areas within the 5 mile 

radius. The following natural areas are found within the 5 mile radius of the project area. 

 Lost Colony Coves/Raven Cliffs is a very high natural area located approximately 
5 miles southwest of the project area. 

 Cloven Cliffs/The Pinnacles is a very high natural area located approximately 4.55 
miles southwest of the project area. 

 Weed Patch Mountain/Joel Ridge is a high natural area located approximately 3 
miles north of the project area. 

 Rattlesnake Knob is a moderate natural area located approximately 5 miles 
northwest of the project area. 

 Chimney Rock Natural Area is an exceptional natural area located approximately 
2 miles west of the project area. 

 Stony Mountain/Rich Mountain is a very high natural area located approximately 4 
miles west of the project area. 

 Bat Cave/Bluerock Mountain is an exceptional natural area located approximately 
4 miles west of the project area. 

 Bald Mountain/Round Top Mountain is an exceptional natural area located 
approximately 2 miles northwest of the project area. 

 Rumbling Bald/Shumont Mountain/Cedar Knob is an exceptional natural area 
located approximately 0.9 miles northwest of the project area. 

 Youngs Mountain/Kens Rock is a very high natural area located approximately 2.5 
miles northeast of the project area. 

 Worlds Edge/Sugarloaf Mountain is an exceptional natural area located 
approximately 2.5 miles southwest of the project area. 

 Cane Creek Mountain is a very high natural area located approximately 1.5 miles 
southwest of the project area. 

 Rotten Creek Headwater Slopes is a high natural area located approximately 4.5 
miles southwest of the project area. 

While there are 13 state or federal natural areas identified within a 5 mile radius of the 

project area, none of the above identified areas will be directly impacted by the 

construction of the proposed project. In order to construct the replacement Subaqueous 

Sewer System (SASS) along the backshore area of Lake Lure, the lake will have to be 

lowered to enable construction ‘in the dry’. This lowering has occurred in recent years to -

12 feet, but not to the extent that is planned (-20 feet) for the installation of the sanitary 

sewer, including manholes and lateral stub-outs. However, this additional lowering is not 

anticipated to have any greater environmental effect than the previous lake level 

reductions. The lake currently is lowered at 1-foot per day, the lake would be lowered at 
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the same rate prior to the beginning of construction and a held at that level during 

construction. By maintaining the same rate of flow, the environmental impact of the 

additional 8-feet would be the same as the preceding 12-feet. Once construction is 

complete, the water level will be returned to pre-construction levels and areas that were 

disturbed during construction will be underwater.  

A small amount of construction will occur outside of the backshore area of Lake Lure to 

provide lateral connection stub-outs to the new sanitary sewer without having to do the 

future connection work within the lake. The location of this construction will not directly 

impact the above mentioned state or federal natural areas. 

The installation of a Sewer Access Valve (SAV) will allow for the lake level to be decreased 

the additional 8-feet needed for SASS installation. The installation of the SAV will occur 

entirely within the footprint of the existing dam, and as such would have limited disturbed 

area. The environmental impact due to construction would be typical of facility based 

construction projects with those being the staging areas for delivery and equipment 

laydown. These impacts will be mitigated by applicable erosion control measures related 

to preventing sediment and debris from flowing out of the construction area. The location 

of this construction will not directly impact the above mentioned state or federal natural 

areas. 

It is anticipated there will be no operational impacts to any public lands and scenic, 

recreational, and state natural areas including the above listed natural areas. 

Secondary or cumulative impacts as a result of this project could involve new development 

that may arise within the Service Area. Future development could affect public lands and 

scenic, recreational and state natural areas within the Service Area if allowed to occur 

within close proximity to these features. However, any new development that may occur 

is limited not only by the topography of the area surrounding the lake but also by the vacant 

land available for development. The vacant lands currently available for development are 

not large enough for a large development or industrial user. The capacity of the new 

subaqueous sewer system (SASS) will not be increased as a result of this project. Though 

due to its location within the lake, very little is known about the existing SASS, it is known 

that when it was designed back in 1927, all lots adjacent to and within close proximity 

around the lake were included to be served by the SASS. This intent is described in what 
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is called the Draper Plan. The map associated with the Draper Plan, showing the area to 

be served by the SASS, is found in Appendix L. The service intent of the proposed project 

it to provide sewer service to the very same lots that were initially intended to be served 

by the SASS. While the initial SASS was designed to accommodate every lot adjacent to 

and within close proximity around the lake, only 65 manholes were installed for connection 

points, making it difficult for all (existing and new development) to connect to the SASS 

without going across other’s property. This resulted in many property owners choosing to 

install septic tanks instead of connecting to the SASS.  

Positive secondary and cumulative impacts that will result from this project include 

decreased likelihood of pipe breakage, sanitary sewer overflows, reduced inflow and 

infiltration, and the reduction of septic tanks and septic drainage fields that drain into the 

lake. 

No new areas are being provided with sewer service by this project. This project is 

mitigation for anticipated SSOs and associated soil contamination, inflow and infiltration, 

water quality impacts, and human health risks. This project will substantially reduce the 

potential for breakages and associated SSOs. 

Project Engineers will secure and adhere to the conditions of a NCDEMLR erosion and 

sedimentation control permit. All measures will be installed prior to any type of work 

occurring in an area to limit the amount of sediment that enters streams. All disturbed 

areas will be promptly seeded and vegetatively stabilized, if location allows. The Lake Lure 

Soil Erosion and Sedimentation Control Regulations must be followed for any future 

development. Land clearing activities would be limited to restrictions detailed in the Town 

of Lake Lure Zoning Regulations and compared to the vision laid out in the Town of Lake 

Lure 2007-2027 Comprehensive Plan along with other applicable Land Use Regulations 

per the Rutherford County Planning and Development Ordinance. 
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7.13 Areas of Archaeological or Historical Value 

Using the NC National Register at http://gis.ncdcr.gov/hpoweb/, it was determined there 

are no areas of archaeological or historical value within the immediate project site/area. 

There is one (1) area of archaeological or historical value identified within a 5 miles radius 

of the project area from the center of Lake Lure. Figure 7.10 shows the locations of areas 

of archaeological or historical value within the 5 mile radius. The following area of 

archaeological or historical value is found within the 5 mile radius of the project area: 

 Pine Gables is located approximately 1.8 miles west of the project area and is 
included on the North Carolina National Register as a National Register Individual 
Resource. 

In order to construct the replacement Subaqueous Sewer System (SASS) along the 

backshore area of Lake Lure, the lake will have to be lowered to enable construction ‘in 

the dry’. This lowering has occurred in recent years to -12 feet, but not to the extent that 

is planned (-20 feet) for the installation of the sanitary sewer, including manholes and 

lateral stub-outs. However, this additional lowering is not anticipated to have any greater 

environmental effect than the previous lake level reductions. The lake currently is lowered 

at 1-foot per day, the lake would be lowered at the same rate prior to the beginning of 

construction and a held at that level during construction. By maintaining the same rate of 

flow, the environmental impact of the additional 8-feet would be the same as the preceding 

12-feet. Once construction is complete, the water level will be returned to pre-construction 

levels and areas that were disturbed during construction will be underwater. 

A small amount of construction will occur outside of the backshore area of Lake Lure to 

provide lateral connection stub-outs to the new sanitary sewer without having to do the 

future connection work within the lake. The location of this construction will not directly 

impact the above mentioned area of archaeological or historical value. 

The installation of a Sewer Access Valve (SAV) will allow for the lake level to be decreased 

the additional 8-feet needed for SASS installation. The installation of the SAV will occur 

entirely within the footprint of the existing dam, and as such would have limited disturbed 

area. The environmental impact due to construction would be typical of facility based 

construction projects with those being the staging areas for delivery and equipment 

laydown. These impacts will be mitigated by applicable erosion control measures related 

to preventing sediment and debris from flowing out of the construction area. The location 

http://gis.ncdcr.gov/hpoweb/


249 

of this construction will not directly impact the above mentioned area of archaeological or 

historical value. 

Secondary or cumulative impacts as a result of this project could involve new development 

that may arise within the Service Area. Future development is likely to affect areas of 

archaeological or historical value within the Service Area. Historic buildings and 

archeological resources may be removed in the future to accommodate growth within the 

Service area, which could require coordination with SHPO, depending on the funding 

sources for the new development. However, any new development that may occur is 

limited not only by the topography of the area surrounding the lake but also by the vacant 

land available for development. The vacant lands currently available for development are 

not large enough for a large development or industrial user. The capacity of the new 

subaqueous sewer system (SASS) will not be increased as a result of this project. Though 

due to its location within the lake, very little is known about the existing SASS, it is known 

that when it was designed back in 1927, all lots adjacent to and within close proximity 

around the lake were included to be served by the SASS. This intent is described in what 

is called the Draper Plan. The map associated with the Draper Plan, showing the area to 

be served by the SASS, is found in Appendix L. The service intent of the proposed project 

it to provide sewer service to the very same lots that were initially intended to be served 

by the SASS. While the initial SASS was designed to accommodate every lot adjacent to 

and within close proximity around the lake, only 65 manholes were installed for connection 

points, making it difficult for all (existing and new development) to connect to the SASS 

without going across other’s property. This resulted in many property owners choosing to 

install septic tanks instead of connecting to the SASS.  

Positive secondary and cumulative impacts that will result from this project include 

decreased likelihood of pipe breakage, sanitary sewer overflows, reduced inflow and 

infiltration, and the reduction of septic tanks and septic drainage fields that drain into the 

lake. 

New development can involuntarily impact archaeological or historical resources and, 

depending on the funding sources for the new developments, review by SHPO may be 

required. 
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No new areas are being provided with sewer service by this project. This project is 

mitigation for anticipated SSOs and associated soil contamination, inflow and infiltration, 

water quality impacts, and human health risks. This project will reduce the potential for 

breakages and associated SSOs. 

It is anticipated there will be no operational impacts to any areas of archaeological or 

historical value including that which is listed above. 

Project Engineers will secure and adhere to the conditions of a NCDEMLR erosion and 

sedimentation control permit. All measures will be installed prior to any type of work 

occurring in an area to limit the amount of sediment that enters streams. All disturbed 

areas will be promptly seeded and vegetatively stabilized, if location allows. The Lake Lure 

Soil Erosion and Sedimentation Control Regulations must be followed for any future 

development. Land clearing activities would be limited to restrictions detailed in the Town 

of Lake Lure Zoning Regulations and compared to the vision laid out in the Town of Lake 

Lure 2007-2027 Comprehensive Plan along with other applicable Land Use Regulations 

per the Rutherford County Planning and Development Ordinance. 
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7.14 Air Quality 

The project area is located in Rutherford County, North Carolina. The air quality in the 

area is generally very good. The county is not on any of the State of North Carolina’s 

designation status lists for ozone, fine particulate matter, carbon dioxide, or sulfur dioxide 

and so is not classified as a nonattainment area. The greatest source of emissions in the 

project and surrounding area are from vehicle emissions. Odors have not been a problem 

in this area. 

Impacts to the air quality near the project site will be temporary and localized. Most impacts 

will be limited to exhaust from construction equipment and wind-blown dust from exposed 

construction areas. Both potential impacts will be limited in time and scope to construction. 

Disturbed areas will be promptly reseeded to minimize erosion, which will also minimize 

wind-blown impacts. Impacts will cease once construction is complete. 

Periodic odor complaints are to be expected with any wastewater collection and treatment 

system. However, no large increase in these complaints are anticipated. Operation of the 

Wastewater Treatment Plant will continue to impact air quality as it currently does. 

However, the project will not result in new air pollution sources. 

Secondary or cumulative impacts as a result of this project could involve new development 

that may arise within the Service Area. Vehicle emission from additional traffic and 

industrial emissions attributed from a growing population is likely to contribute to higher 

levels of air pollution. However, any new development that may occur is limited not only 

by the topography of the area surrounding the lake but also by the vacant land available 

for development. The vacant lands currently available for development are not large 

enough for a large development or industrial user. The capacity of the new subaqueous 

sewer system (SASS) will not be increased as a result of this project. Though due to its 

location within the lake, very little is known about the existing SASS, it is known that when 

it was designed back in 1927, all lots adjacent to and within close proximity around the 

lake were included to be served by the SASS. This intent is described in what is called the 

Draper Plan. The map associated with the Draper Plan, showing the area to be served by 

the SASS, is found in Appendix L. The service intent of the proposed project it to provide 

sewer service to the very same lots that were initially intended to be served by the SASS. 

While the initial SASS was designed to accommodate every lot adjacent to and within 

close proximity around the lake, only 65 manholes were installed for connection points, 
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making it difficult for all (existing and new development) to connect to the SASS without 

going across other’s property. This resulted in many property owners choosing to install 

septic tanks instead of connecting to the SASS.  

Positive secondary and cumulative impacts that will result from this project include 

decreased likelihood of pipe breakage, sanitary sewer overflows, reduced inflow and 

infiltration, and the reduction of septic tanks and septic drainage fields that drain into the 

lake. 

No new areas are being provided with sewer service by this project. This project is 

mitigation for anticipated SSOs and associated soil contamination, inflow and infiltration, 

water quality impacts, and human health risks. This project will substantially reduce the 

potential for breakages and associated SSOs. 

Prompt reseeding of construction areas will minimize wind-blown dust. Burning of 

materials will not be allowed. 

Any future development would be required to adhere to the conditions detailed out in 

Section 31 of the Town of Lake Lure Code of Ordinances (Fire Protection Ordinance). This 

Ordinance follows the requirements of the North Carolina Fire Prevention Code.  Burning 

of construction material is illegal. 

The Town of Lake Lure 2007-2027 Comprehensive Plan addresses the changing 

dynamics of the area and provides a vision of where the Town wants to be. While 

development is expected to occur, through proper growth management and land use 

planning, development can maintain its course without jeopardizing the quality of the 

environment or the quality of life. 

The Rutherford County Planning and Development Ordinance assists in regional planning 

and economic development. This ordinance promotes general welfare of the county lands 

and the environment surrounding those lands. 

The Clean Air Act is a comprehensive Federal Law that regulates all sources of air 

emissions.  
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7.15 Noise Levels 

Most of the project site and project area is urbanized. Typical noise sources expected 

around this area of the project include traffic and industrial and domestic sources. All 

sources of noise will be regulated through the Town of Lake Lure’s Noise Regulation found 

in Chapter 84A of the Code of Ordinances. 

Nuisance noise during construction will be limited to daylight hours (weekdays from 7am to 

6 pm). Noise levels would return to pre-construction levels once construction is complete. No 

permanent increase in ambient noise levels would be associated with the project. 

Operational impacts may come from the Wastewater Treatment Plant. However, this 

structure being existing, the noises (if any) are currently heard. Other operational noise 

impacts are not anticipated. 

Secondary or cumulative impacts as a result of this project could involve new development 

that may arise within the Service Area. A change in land use to residential and commercial 

would produce greater amount of noise from increased traffic on local roads, business 

operations, and domestic noise. However, any new development that may occur is limited 

not only by the topography of the area surrounding the lake but also by the vacant land 

available for development. The vacant lands currently available for development are not 

large enough for a large development or industrial user. The capacity of the new 

subaqueous sewer system (SASS) will not be increased as a result of this project. Though 

due to its location within the lake, very little is known about the existing SASS, it is known 

that when it was designed back in 1927, all lots adjacent to and within close proximity 

around the lake were included to be served by the SASS. This intent is described in what 

is called the Draper Plan. The map associated with the Draper Plan, showing the area to 

be served by the SASS, is found in Appendix L. The service intent of the proposed project 

it to provide sewer service to the very same lots that were initially intended to be served 

by the SASS. While the initial SASS was designed to accommodate every lot adjacent to 

and within close proximity around the lake, only 65 manholes were installed for connection 

points, making it difficult for all (existing and new development) to connect to the SASS 

without going across other’s property. This resulted in many property owners choosing to 

install septic tanks instead of connecting to the SASS.  
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Positive secondary and cumulative impacts that will result from this project include 

decreased likelihood of pipe breakage, sanitary sewer overflows, reduced inflow and 

infiltration, and the reduction of septic tanks and septic drainage fields that drain into the 

lake. 

No new areas are being provided with sewer service by this project. This project is 

mitigation for anticipated SSOs and associated soil contamination, inflow and infiltration, 

water quality impacts, and human health risks. This project will substantially reduce the 

potential for breakages and associated SSOs. 

Any increase in noise levels that arise during construction will decrease back to pre-

construction levels following completion of construction. 

Any future development would be required to adhere to the conditions detailed out in 

Chapter 84A of the Town of Lake Lure Code of Ordinances (Noise Ordinance). In this 

ordinance, noises that are expressly prohibited are listed along with exceptions. If 

necessary, permits will be required for any future development that will be unable to 

observe the requirements listed out in the noise ordinance. 

The Town of Lake Lure 2007-2027 Comprehensive Plan addresses the changing 

dynamics of the area and provides a vision of where the Town wants to be. While 

development is expected to occur, through proper growth management and land use 

planning, development can maintain its course without jeopardizing the quality of the 

environment or the quality of life. 

The Rutherford County Planning and Development Ordinance assists in regional planning 

and economic development. This ordinance promotes general welfare of the county lands 

and the environment surrounding those lands.  
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7.16 Introduction of Toxic Substances 

During construction, toxic substances including fuels and lubricants may be introduced 

into the environment. These items, needed for construction equipment, would be located 

in a predetermined, contained area such that any spills would be better able to be 

controlled. Contractors will perform vehicle maintenance consistent with the need to 

minimize pollution. Fresh concrete used in or near surface waters will be prevented from 

entering any streams or surface water be disposed of in designated upland areas or fully 

cured before disposal. 

Operational impacts may come from the Wastewater Treatment Plant. However, this 

structure being existing, measures are already taken to ensure toxic substances do not enter 

the environment. Other operational impacts involving toxic substances are not anticipated. 

Secondary or cumulative impacts as a result of this project could involve new development 

that may arise within the Service Area. Construction for this new development could 

produce toxic substances that could enter the environment. Measures, similar to those 

taken during construction of the proposed project, would need to be in place to ensure 

toxic substances do not enter the environment. However, any new development that may 

occur is limited not only by the topography of the area surrounding the lake but also by 

the vacant land available for development. The vacant lands currently available for 

development are not large enough for a large development or industrial user. The capacity 

of the new subaqueous sewer system (SASS) will not be increased as a result of this 

project. Though due to its location within the lake, very little is known about the existing 

SASS, it is known that when it was designed back in 1927, all lots adjacent to and within 

close proximity around the lake were included to be served by the SASS. This intent is 

described in what is called the Draper Plan. The map associated with the Draper Plan, 

showing the area to be served by the SASS, is found in Appendix L. The service intent of 

the proposed project it to provide sewer service to the very same lots that were initially 

intended to be served by the SASS. While the initial SASS was designed to accommodate 

every lot adjacent to and within close proximity around the lake, only 65 manholes were 

installed for connection points, making it difficult for all (existing and new development) to 

connect to the SASS without going across other’s property. This resulted in many property 

owners choosing to install septic tanks instead of connecting to the SASS.  
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Positive secondary and cumulative impacts that will result from this project include 

decreased likelihood of pipe breakage, sanitary sewer overflows, reduced inflow and 

infiltration, and the reduction of septic tanks and septic drainage fields that drain into the 

lake. 

No new areas are being provided with sewer service by this project. This project is 

mitigation for anticipated SSOs and associated soil contamination, inflow and infiltration, 

water quality impacts, and human health risks. This project will substantially reduce the 

potential for breakages and associated SSOs. 

Any contamination discovered/caused during construction will be reported to the NCDEQ 

Asheville Regional Office. Protection of nearby water courses will be protected by following 

the Rutherford County Watershed Ordinance and groundwater protection requirements 

for NCDWQ. 

The Rutherford County Watershed Ordinance details out proper management of 

development in order to protect property, control stream channel erosion, prevent 

increased flooding associated with new development, protect floodplains, wetlands, water 

resources, riparian buffers, riparian and aquatic ecosystems, and the general watershed 

in its entirety. 
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7.17 Environmental Justice Analysis 

Evaluation of Environmental Justice is critical to ensure that minority and low-income 

segments of society are not subjected to disproportionate exposure to negative 

environmental factors. 

Mapping provided by the EPA EJView Geographic Assessment Tool is shown on Figures 

7.11 and 7.12 and shows percentiles of both minority and low-income populations. 

Both the minority population and the low income population are low within the project area. 

The project does not disproportionately expose minority or low-income segments of the 

population to negative environmental factors.  

The proposed project is mitigation for anticipated SSOs and associated soil contamination, 

inflow and infiltration, water quality impacts, and human health risks, benefitting all within 

the project area. 
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7.18 Mitigative Measures 

 

Positive Second and Cumulative Impacts that will occur due to the proposed project apply to all resource categories listed below. These 

positive impacts are a result of this proposed project being mitigation for anticipated SSOs and associated soil contamination, inflow 

and infiltration, water quality impacts, and human health risks. This project will substantially reduce the potential for breakages and 

associated SSOs. 

Table 7.1  Mitigative Measures 

Subaqueous Sanitary Sewer Replacement 

Town of Lake Lure 

Resource 
Category 

Potential Direct 
Impact 

Mitigative Measure(s) for 
Direct Impact 

Potential SCI Mitigative Measures for SCI 

Topography & 
Floodplains 

Temporary land 
disturbance due to 
installation of the 
sanitary sewer. 

Ground would be re-
graded to pre-construction 
contours and conditions 

and re-seeded with 
vegetation, where location 

allows. 

Potential new development 
within the service area. 
Development within the 
floodplain can reduce 

water storage and overall 
function, having adverse 
impacts on water quality 

and wildlife habitat. 

Rutherford County Flood 
Damage Prevention 

Ordinance, Town of Lake Lure 
Flood Damage Prevention 

Ordinance 
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Table 7.1  Mitigative Measures 

Subaqueous Sanitary Sewer Replacement 

Town of Lake Lure 

Resource 
Category 

Potential Direct 
Impact 

Mitigative Measure(s) for 
Direct Impact 

Potential SCI Mitigative Measures for SCI 

Soils 

Temporary land 
disturbance due to 
installation of the 
sanitary sewer. 

Erosion possible. 

Sedimentation and erosion 
control measures, as 

required by state and local 
regulations, would be 
installed prior to and 

maintained throughout the 
duration of the project. 

Disturbed areas would be 
re-seeded with vegetation, 

where applicable. 

Potential new development 
within the service area. 

Land development could 
result in sedimentation 
migration and possible 
erosion. Sedimentation 

into adjacent waters may 
decrease water quality and 

degrade aquatic habitat. 

State Sedimentation and 
Erosion Control Regulations, 

Chapter 96 of the Town of 
Lake Lure Ordinances 

(Erosion Control). 

Prime & 
Unique 

Farmland 

Temporary land 
disturbance due to 
installation of the 

sanitary sewer. Loss 
of farmland during 

construction. 

Bury sanitary sewer below 
tilth depth. 

Potential new development 
within the service area. 

Land development could 
result in loss of farmland.   

Farmland Protection Policy 
Act, Town of Lake Lure 2007-
2027 Comprehensive Plan, 
Rutherford County Soil and 
Water Conservation District, 
Rutherford County Planning 
and Development Ordinance 

Land Use None. None. 

Potential new development 
within the service area. 

Development could 
decrease farmland and 
forested land and may 

require property to be re-
zoned for specific use. 

Town of Lake Lure Zoning 
Regulations, Town of Lake 

Lure 2007-2027 
Comprehensive Plan, 

Rutherford County Planning 
and Development Ordinance, 

State Sedimentation and 
Erosion Control regulations, 
Chapter 96 of the Town of 

Lake Lure Ordinances 
(Erosion Control) 
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Table 7.1  Mitigative Measures 

Subaqueous Sanitary Sewer Replacement 

Town of Lake Lure 

Resource 
Category 

Potential Direct 
Impact 

Mitigative Measure(s) for 
Direct Impact 

Potential SCI Mitigative Measures for SCI 

Forest 
Resources 

Temporary land 
disturbance due to 
installation of the 
sanitary sewer. 

Land clearing activities 
would be limited to 

restrictions found in the 
Gaston County Land Use 
Ordinances. Pile woody 

debris along construction 
corridor. 

Potential new development 
within the service area. 
Loss of forest resources 

could reduce wildlife 
habitat. 

Town of Lake Lure Zoning 
Regulations, Town of Lake 

Lure 2007-2027 
Comprehensive Plan, 

Rutherford County Planning 
and Development Ordinance 

Wetlands and 
Streams 

Temporary land 
disturbance due to 
installation of the 
gravity sanitary 

sewer. 

Land clearing activities 
would be limited to 

restrictions found in the 
Town of Lake Lure Zoning 
Regulations, Town of Lake 

Lure 2007-2027 
Comprehensive Plan, and 

the Rutherford County 
Planning and Development 

Ordinance. 

Potential new development 
within the service area. 
Loss of wetlands and 
streams could reduce 

aquatic habitat and water 
quality. 

Rutherford County Watershed 
Ordinance, Rutherford County 

Flood Damage Prevention 
Ordinance, Town of Lake Lure 

Flood Damage Prevention 
Ordinance, Rutherford County 
Soil and Water Conservation 

District, Section 404/401 of the 
Clean Water Protection Act 
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Table 7.1  Mitigative Measures 

Subaqueous Sanitary Sewer Replacement 

Town of Lake Lure 

Resource 
Category 

Potential Direct 
Impact 

Mitigative Measure(s) for 
Direct Impact 

Potential SCI Mitigative Measures for SCI 

Water 
Resources 

Temporary 
disturbance due to 
installation of the 
sanitary sewer. 

Temporary increase 
in turbidity. 

State Sedimentation and 
Erosion Control 

Regulations, Chapter 96 of 
the Town of Lake Lure 
Ordinances (Erosion 

Control), would be installed 
prior to and maintained 

throughout the duration of 
the project. 

Potential new development 
within the service area. 
New development can 

increase runoff and impact 
water quality, stream 
stability, and aquatic 

habitat 

Rutherford County Watershed 
Ordinance, Rutherford County 

Flood Damage Prevention 
Regulations, Town of Lake 

Lure Flood Damage 
Prevention Ordinance, 

Rutherford County Soil and 
Water Conservation District, 
Section 404/401 of the Clean 
Water Protection Act, State 
Sedimentation and Erosion 

Control Regulations, Chapter 
96 of the Town of Lake Lure 
Ordinances (Erosion Control) 

Wild and 
Scenic Rivers 

N/A N/A N/A N/A 

Coastal 
Resources 

N/A N/A N/A N/A 
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Table 7.1  Mitigative Measures 

Subaqueous Sanitary Sewer Replacement 

Town of Lake Lure 

Resource 
Category 

Potential Direct 
Impact 

Mitigative Measure(s) for 
Direct Impact 

Potential SCI Mitigative Measures for SCI 

Shellfish, Fish, 
and their 
Habitats 

Temporary 
disturbance due to 
installation of the 
sanitary sewer. 

Temporary increase 
in turbidity. 

Sedimentation and erosion 
control measures, as 

required by state and local 
regulations, would be 
installed prior to and 

maintained throughout the 
duration of the project. 

Potential new development 
within the service area. 
New development can 

increase erosion, 
sedimentation, and 

introduce pollutants to 
streams which could 

impact aquatic habitat and 
water quality. 

Endangered Species Act, 
Rutherford County Watershed 
Ordinance, Rutherford County 
Soil and Water Conservation 
District, Rutherford County 
Flood Damage Prevention 
Regulations, Town of Lake 

Lure Flood Damage 
Prevention Ordinance, Section 

404/401 of the Clean Water 
Act 

Wildlife and 
Natural 

Vegetation 

Temporary 
disturbance due to 
installation of the 
sanitary sewer. 

Disturbed areas will be re-
seeded with native 
vegetation, where 

applicable. 

Potential new development 
within the service area. 

Land clearing could result 
in the loss of habitat, 

lessening the quantity and 
diversity of wildlife species. 

Endangered Species Act, 

Fish and Wildlife Coordination 
Act, Rutherford County 
Watershed Ordinance, 

Rutherford County Soil and 
Water Conservation District, 

Rutherford County Flood 
Damage Prevention 

Regulations, Town of Lake 
Lure Flood Damage 

Prevention Ordinance, 
Chapter 92 of the Town of 

Lake Lure Ordinances (Zoning 
Regulations), State 

Sedimentation and Erosion 
Control Regulations 
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Table 7.1  Mitigative Measures 

Subaqueous Sanitary Sewer Replacement 

Town of Lake Lure 

Resource 
Category 

Potential Direct 
Impact 

Mitigative Measure(s) for 
Direct Impact 

Potential SCI Mitigative Measures for SCI 

Public Land 
and Scenic, 

Recreational, 
and State 

Natural Areas 

No Impact. None. 

Potential new development 
within the service area. 

Land clearing could result 
in the loss of natural areas. 

Town of Lake Lure Zoning 
Regulations, Town of Lake 

Lure 2007-2027 
Comprehensive Plan, 

Rutherford County Planning 
and Development Ordinance 

Areas of 
Archaeological 

or Historical 
Value 

No Impact. None. 

Potential new development 
within the service area. 
New development could 

result in removal of 
potential archeological or 

historical structures. 

NC State Historic Preservation 
Office (SHPO) review 

Air Quality 

Temporary impacts 
due to installation of 
the sanitary sewer 

and windblown dust 
prior to vegetation. 

Prompt reseeding to 
stabilize disturbed soil, 

where applicable. Prohibit 
burning of materials. 

Potential new development 
within the service area. 
New development may 

increase air pollution from 
additional traffic. 

Town of Lake Lure 2007-2027 
Comprehensive Plan, 

Rutherford County Planning 
and Development Ordinance, 

Clean Air Act 

Noise Levels 

Temporary 
increases in 

nuisance noise 
during the 

installation of the 
sanitary sewer. 

Work to be performed 
during daylight hours 

(weekdays from 7 am to 6 
pm). 

Potential new development 
within the service area. 
New development may 
increase noise due to 

increased traffic, business 
operations, and domestic 

noise. 

Town of Lake Lure Code of 
Ordinances – Section 84A, 

Town of Lake Lure 2007-2027 
Comprehensive Plan, 

Rutherford County Planning 
and Development Ordinance 



267 

Table 7.1  Mitigative Measures 

Subaqueous Sanitary Sewer Replacement 

Town of Lake Lure 

Resource 
Category 

Potential Direct 
Impact 

Mitigative Measure(s) for 
Direct Impact 

Potential SCI Mitigative Measures for SCI 

Toxic 
Substances 

Possible spills from 
construction 

equipment such as 
fuel, oil, and 
lubricants. 

Contractors to perform 
maintenance away from 
streams and wetlands. 

Hazardous or toxic 
substances would be 

stored in a predetermined, 
contained area. 

Potential new development 
within the service area. 
New development may 

increase the likelihood of 
toxic substances being 

introduced into the 
environment impacting 

water quality and habitats. 

Rutherford County Watershed 
Ordinance 

Environmental 
Justice 

No Impact. None. 

Potential new development 
within the service area. 
New development may 

adversely affect minority or 
low income populations. 

Executive Order 12898 
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Section 8.0 Financial Analysis 

8.1 Determination of Rates to Median Household Income Percentage 

The existing financial condition of the Town of Lake Lure must be looked at prior to 

analyzing the impact of the cost of the proposed project.  Table 8.1 summarizes the current 

financial condition of the Town of Lake Lure. 

 

If the combined utility bill as a percent of the Median Household Income (%MHI) is greater 

than 4.00%, a financial hardship on users is expected. As the Town of Lake Lure’s %MHI 

is less than 4.00% at 2.29%, there is currently no financial hardship on users. 

8.2 Determination of Funding Sources and Loan Repayment 

The total cost of the preferred alternate is $12,500,000. The proposed project will be done 

in multiple phases as funding becomes available. The first phase of the project involves 

all work that can be completed for $12,500,000, the amount of the loan received from the 

Clean Water State Revolving Fund (CWSRF). The description of the work that will be 

completed in this first phase can be found in Section 6.0. However, closing costs cannot 

be paid for with funds received from CWSRF. To cover the required 2.0% closing fee, or 

Sewer Rate 

Structure

Water Rate 

Structure

Rate Structure: Uniform Uniform

Base Charge: $69.50 $21.95

Thousands of Gallons in Base Charge: 0 0

Volumetric Charge per 1,000 gallons: $0.00 $5.80

Monthly Bill for 5,000 gallons: $69.50 $50.95

Combined Monthly Water and Sewer Bill for 

5,000 gallons:

Median Houshold Income:

Monthly Median Household Income for LGU:

Bill as % of Median Household Income: 1.32% 0.97%

Overall Bill as % of Median Household Income:

*This table includes older rates. The Town of Lake Lure has since increased these rates in 

order to be able to repay the SRF Loan for Phase 1 of the proposed overall project.

Table 8.1.  Applicant's/LGUs Financial Condition*

Subaqueous Santiary Sewer Replacement

2.29%

Backshore Gravity/Lift Stations

Utility Bill as Percent of Median Household Income

$120.45

$63,125

$5,260
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$250,000, funds from the Town of Lake Lure’s Capital Improvements Plan (CIP) will be 

used. A request has been made to increase the repayment of this CWSRF loan to over a 

30-year period rather than the standard 20-year period. This request has been made in 

an effort to limit the increase in customer rates to amounts that may be beyond the ability 

of the customers to pay in order to pay back the loan over only 20-years. Rates have 

currently been raised in order to pay back the loan over a 30-year period. The following 

tables compare the costs associated with the loan over a 20-year and 30-year repayment 

timeframe. Table 8.2 details the proposed funding distribution for the project with a 30-

year payback period while Table 8.2A details the proposed funding distribution for the 

project with a 20-year payback period. 

Funding 

Sourcea Amount Funding Type

Specified Interest 

Rate from LOIFc (if 

applicable)

Repayment 

Period (if 

applicable)

Main Division Fundingb: CWSRF-PF $500,000 Principal Forgiveness 0.00% 30

Funding 1: CWSRF-0% $12,000,000 Loan 0.00% 30

$10,000 If Other, list:

$12,500,000

$12,510,000

Closing/Administrative Fee(s): 

Table 8.2.  Funding Distribution - 30 years

Subaqueous Sanitary Sewer Replacement

Town of Lake Lure

Backshore Gravity/Lift Stations

aFor SRP grants, grant administrative fee is 1.5% of Total grant award.

  For SRP and SRF loans, loan administrative fee is 2.0% of Total loan award.
bLOIF is Letter of Intent to Fund issued by the Division.

Total Funded Amount (minus applicable 

closing/administrative fee[s]):

Total Project Cost (with 

closing/administrative fee[s]):

 

Funding 

Sourcea Amount Funding Type

Specified Interest 

Rate from LOIFc (if 

applicable)

Repayment 

Period (if 

applicable)

Main Division Fundingb: CWSRF-PF $500,000 Principal Forgiveness 0.00% 20

Funding 1: CWSRF-0% $12,000,000 Loan 0.00% 20

$10,000 If Other, list:

$12,500,000

$12,510,000

bLOIF is Letter of Intent to Fund issued by the Division.

Table 8.2A.  Funding Distribution - 20 years

Subaqueous Sanitary Sewer Replacement

Town of Lake Lure

Backshore Gravity/Lift Stations

Closing/Administrative Fee(s): 

Total Funded Amount (minus applicable 

closing/administrative fee[s]):

Total Project Cost (with 

closing/administrative fee[s]):
aFor SRP grants, grant administrative fee is 1.5% of Total grant award.

  For SRP and SRF loans, loan administrative fee is 2.0% of Total loan award.
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Loans funded through the Division of Water Infrastructure are simple interest loans with a 

level principle payment. This project received principle forgiveness for $500,000 of the 

loan. The rest of the loan received a 0% interest rate as stated in the Letter of Intent to 

Fund. Table 8.3 lists the first year principle payment and interest payment based upon the 

current interest rate to be applied to the loan with a 30-year payback period. Table 8.3A 

lists the first year principle payment and interest payment based upon the current interest 

rate to be applied to the loan with a 20-year payback period.  

Funding 

Source

Total Funding 

Amount

Year 1 Principal 

Payment

Year 1 Interest 

Payment

Year 1 Total Payment  

(Principal + Interest)

Main DWI Funding : CWSRF-PF $500,000 $0 $0 $0

Funding 1: CWSRF-0% $12,000,000 $400,000 $0 $400,000

$400,000
aThe interest rates are shown on Table 8.2.

Table 8.3.  Year 1 Interest and Repayment - 30 year

Subaqueous Sanitary Sewer Replacement

Town of Lake Lure

Backshore Gravity/Lift Stations

Total Payment @ Specified Interest Rate(s)a: 

 

Funding 

Source

Total Funding 

Amount

Year 1 Principal 

Payment

Year 1 Interest 

Payment

Year 1 Total Payment  

(Principal + Interest)

Main DWI Funding : CWSRF-PF $500,000 $0 $0 $0

Funding 1: CWSRF-0% $12,000,000 $600,000 $0 $600,000

$600,000
aThe interest rates are shown on Table 8.2A.

Table 8.3A.  Year 1 Interest and Repayment - 20 years

Subaqueous Sanitary Sewer Replacement

Town of Lake Lure

Backshore Gravity/Lift Stations

Total Payment @ Specified Interest Rate(s)a: 

 

8.3 Determination of User Fee Increases 

It is important to determine how the cost of the proposed project and the loan received to 

fund the project will impact residential user fees. Table 8.4 calculates the cost to treat 

5,000 gallons of wastewater due to the proposed project for the first year based upon the 

interest rate of 0% and a 30-year payback period. Table 8.4A calculates the cost to treat 

5,000 gallons of wastewater due to the proposed project for the first year based upon the 

interest rate of 0% and a 20-year payback period.  
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Average Water 

Usage Per 

Month 

(gallons)

Number of 

Connections

Total Monthly 

Water Usage by 

Customer Type 

(gallons)

5,160,000

5,000 926 4,630,000 1,032

5,000 106 530,000

Funding Source

Year 1 Annual 

Repayment

Year 1 Annual 

O&M Costs

Total Year 1 

Annual Costs @ 

Specified Interest 

Rate

Year 1 Monthly 

Costs @ 

Specified 

Interest Rate

Monthly Cost/ 5,000 

Gallons Due to 

Project @ Specified 

Interest Rate (All 

Users )

Monthly Cost/5,000 

Gallons Due to Project 

@ Specified Interest 

Rate (Residential 

Users Only)

CWSRF-PF $0 $0 $0 $0 $0.00 $0.00

CWSRF-0% $400,000 $400,000 $33,333 $32.30 $36.00

$400,000

$33,333

$32.30

$36.00

Table 8.4.  User Fee Increase Due to Project - 30 years

Subaqueous Sanitary Sewer Replacement

Town of Lake Lure

Backshore Gravity/Lift Stations

Total Year 1 Monthly Cost @ Specified Interest Rate:

Total Monthly Cost to Treat 5,000 Gallons @ Specified Interest Rate:

Total Monthly Cost to Treat 5,000 Gallons @ Specified Interest Rate (Residential Users Only):

Total Monthly Water Usage for Customer 

Base (gallons): 

# of 5,000 Gallon Units to Finance Project: 

Year 1 O&M Expenses Due to Project:

DWI Main Funding Source:

Total Year 1 Annual Cost @ Specified Interest Rate:

Select Customer Type for Financing Projectc

Residential  

Non-Residential

Funding Source 1:

 
 
 

Average Water 

Usage Per 

Month 

(gallons)

Number of 

Connections

Total Monthly 

Water Usage by 

Customer Type 

(gallons)

5,160,000

5,000 926 4,630,000 1,032

5,000 106 530,000

Funding Source

Year 1 Annual 

Repayment

Year 1 Annual 

O&M Costs

Total Year 1 

Annual Costs @ 

Specified Interest 

Rate

Year 1 Monthly 

Costs @ 

Specified 

Interest Rate

Monthly Cost/ 5,000 

Gallons Due to 

Project @ Specified 

Interest Rate (All 

Users )

Monthly Cost/5,000 

Gallons Due to Project 

@ Specified Interest 

Rate (Residential 

Users Only)

CWSRF-PF $0 $0 $0 $0 $0.00 $0.00

CWSRF-0% $600,000 $600,000 $50,000 $48.45 $54.00

$600,000

$50,000

$48.45

$54.00

DWI Main Funding Source:

Table 8.4A.  User Fee Increase Due to Project - 20 years

Subaqueous Sanitary Sewer Replacement

Town of Lake Lure

Backshore Gravity/Lift Stations

Select Customer Type for Financing Projectc

Total Monthly Water Usage for Customer 

Base (gallons): 

Residential  # of 5,000 Gallon Units to Finance Project: 

Non-Residential Year 1 O&M Expenses Due to Project:

Funding Source 1:

Total Year 1 Annual Cost @ Specified Interest Rate:

Total Year 1 Monthly Cost @ Specified Interest Rate:

Total Monthly Cost to Treat 5,000 Gallons @ Specified Interest Rate:

Total Monthly Cost to Treat 5,000 Gallons @ Specified Interest Rate (Residential Users Only):  
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As of Fiscal Year 2018-2019, the monthly sewer bill to treat 5,000 gallons of wastewater 

is $69.50. At the current interest rate, with a 30-year payback period, the new sewer bill 

for all users would need to be increased to a cost of $101.80. The new sewer bill 

considering residential users only would be increased to a cost of $105.50. Table 8.5 

details the new residential sewer bill as well as the new residential water and sewer bill 

due to the proposed project, including the percentage increase of those bills. 

Current Sewer Bill ($/5,000 gallons): $69.50

Current Water Bill ($/5,000 gallons): $50.95

Current - Combined Water & Sewer Bill ($/5,000 gallons): $120.45

Funding 

Source

User Rate Increase Due 

to Project @ Specified 

Interest Rate (All Users)

User Rate Increase Due to 

Project @ Specified Rate 

(Residential Users Only)

Main IFS Funding Source: CWSRF-PF $0.00 $0.00

Funding Source 1: CWSRF-0% $32.30 $36.00

$0.00 $0.00

$32.30 $36.00

$69.50 $69.50

$101.80 $105.50

0.00% 0.00%

46.47% 51.79%

$120.45 $120.45

$152.75 $156.45

0.00% 0.00%

26.82% 29.89%

Percent Change in Sewer Bill Due to All Loan(s): 

Percent Change in Sewer Bill Due to DWI Loan(s): 

Table 8.5.  Impacts to User Rates - 30 years

Subaqueous Sanitary Sewer Replacement

Town of Lake Lure

Backshore Gravity/Lift Stations

New Sewer Bill Due to All Loan(s) ($/5,000 gal.): 

Total User Rate Increase Due to DWI Loan(s) ($/5,000 gal.): 

Total Increase Due to All Loans(s) ($/5,000 gal.): 

New Sewer Bill Due to DWI Loan(s) ($/5,000 gal.): 

aChange in User Fee to finance DWI Loan.
bChange in User Fee to finance ALL funding sources.

New Sewer & Water Bills Due to DWI Loan(s) ($/5,000 gal.): 

New Water & Sewer Bills Due to All Loan(s) ($/5,000 gal.): 

Percent Change in Sewer & Water Bills Due to DWI Loan(s): 

Percent Change in Sewer & Water Bills Due to All Loan(s): 

 

As of Fiscal Year 2018-2019, the monthly sewer bill to treat 5,000 gallons of wastewater 

is $69.50. At the current interest rate, with a 20-year payback period, the new sewer bill 

for all users would need to be increased to a cost of $117.95. The new sewer bill 

considering residential users only would be increased to a cost of $123.50. Table 8.5A 

details the new residential sewer bill as well as the new residential water and sewer bill 

due to the proposed project, including the percentage increase of those bills. 
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Current Sewer Bill ($/5,000 gallons): $69.50

Current Water Bill ($/5,000 gallons): $50.95

Current - Combined Water & Sewer Bill ($/5,000 gallons): $120.45

Funding 

Source

User Rate Increase Due 

to Project @ Specified 

Interest Rate (All Users)

User Rate Increase Due to 

Project @ Specified Rate 

(Residential Users Only)

Main IFS Funding Source: CWSRF-PF $0.00 $0.00

Funding Source 1: CWSRF-0% $48.45 $54.00

$0.00 $0.00

$48.45 $54.00

$69.50 $69.50

$117.95 $123.50

0.00% 0.00%

69.71% 77.69%

$120.45 $120.45

$168.90 $174.45

0.00% 0.00%

40.22% 44.83%

New Sewer & Water Bills Due to DWI Loan(s) ($/5,000 gal.): 

Table 8.5A.  Impacts to User Rates - 20 years

Subaqueous Sanitary Sewer Replacement

Town of Lake Lure

Backshore Gravity/Lift Stations

Total User Rate Increase Due to DWI Loan(s) ($/5,000 gal.): 

Total Increase Due to All Loans(s) ($/5,000 gal.): 

New Sewer Bill Due to DWI Loan(s) ($/5,000 gal.): 

New Sewer Bill Due to All Loan(s) ($/5,000 gal.): 

Percent Change in Sewer Bill Due to DWI Loan(s): 

Percent Change in Sewer Bill Due to All Loan(s): 

New Water & Sewer Bills Due to All Loan(s) ($/5,000 gal.): 

Percent Change in Sewer & Water Bills Due to DWI Loan(s): 

Percent Change in Sewer & Water Bills Due to All Loan(s): 
aChange in User Fee to finance DWI Loan.
bChange in User Fee to finance ALL funding sources.

 

8.4 Determination of Impacts to the Utility Bill per the Percent Medium 

Household Income 

The impact of the additional costs on user charges can be determined by calculating the 

new utility bill as a percent of the Median Household Income (%MHI). The median 

household income is $65,125. To cover the cost of a 30-year loan payment time period, 

considering only revenue generated by residential customers, the new residential sewer 

bill at the current interest rate following the completion of the proposed project would have 

to be increased to $105.50. This equates to a %MHI of 2.01%. With the additional cost, 

the Town of Lake Lure’s %MHI is slightly greater than 2.0% for the single bill. The new 

combined residential water and sewer bill at the current interest rate following the 

completion of the proposed project would have to be increased to $156.45. This equates 

to a %MHI of 2.97%. Even with the additional cost, the Town of Lake Lure’s %MHI is still 

less than 4.0% for the combined bill. With the %MHIs below the value threshold set to 

signify a financial hardship to users who receive a combined bill, the cost of the project 

would not add any financial hardship to users in order to cover the cost of the loan 

payment. Table 8.6 details the impact to the sewer bill as well as the water and sewer bill 

due to the proposed project, including the new %MHI. 
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1.32% 0.97%

$69.50 $50.95

$120.45 2.29%

$5,260

Sewer Bill Due 

to DWI Loans

Sewer Bill Due to 

All Loans

Water & Sewer 

Bills Due to DWI 

Loans

Water & Sewer 

Bills Due to All 

Loans

New $69.50 $101.80 $120.45 $152.75

New %MHI Due to Project 1.32% 1.94% 2.29% 2.90%

Potentially Significant Impact? No No No No

New $69.50 $105.50 $120.45 $156.45

New %MHI Due to Project 1.32% 2.01% 2.29% 2.97%

Potentially Significant Impact? No Yes No No

Current Sewer & Water Bill ($/5,000 gal.): 

Monthly MHI for LGU: 

If a different financial model has been used to determine project financing, then discuss how the Applicant will 

accommodate the project in terms of financing it.

N/A

Table 8.6.  Impact to Bills Due to Project - 30 year

If the user fee increases will be significantly increased, discuss why the LGU has determined to proceed with the project.

The user fees will not be significantly increased.
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Subaqueous Sanitary Sewer Replacement

Town of Lake Lure

Backshore Gravity/Lift Stations

Water Bill as % Monthly MHI: 

Current Water Bill ($/5,000 gal.): 

Sewer & Water Bill as % Monthly MHI: 

Sewer Bill as % Monthly MHI: 

Current Sewer Bill ($/5,000 gal.): 

 

To cover the cost of a 20-year loan payment time period, considering only revenue 

generated by residential customers, the new residential sewer bill at the current interest 

rate following the completion of the proposed project would have to be increased to 

$123.50. This equates to a %MHI of 2.35%. With the additional cost, the Town of Lake 

Lure’s %MHI is greater than 2.0% for the single bill. The new combined residential water 

and sewer bill at the current interest rate following the completion of the proposed project 

would have to be increased to $174.45. This equates to a %MHI of 3.32%. Even with the 

additional cost, the Town of Lake Lure’s %MHI is still less than 4.0% for the combined bill. 

With the %MHIs below the value threshold set to signify a financial hardship to users who 

receive a combined bill, the cost of the project would not add any financial hardship to 

users in order to cover the cost of the loan payment. However, with the %MHIs above the 

value threshold set to signify a financial hardship to users who receive only a sewer bill, 

the cost of the project would add financial hardship to users in order to cover the cost of 

the loan payment. Table 8.6A details the impact to the sewer bill as well as the water and 

sewer bill due to the proposed project, including the new %MHI. 



276 

1.32% 0.97%

$69.50 $50.95

$120.45 2.29%

$5,260

Sewer Bill Due 

to DWI Loans

Sewer Bill Due to 

All Loans

Water & Sewer 

Bills Due to DWI 

Loans

Water & Sewer 

Bills Due to All 

Loans

New $69.50 $117.95 $120.45 $168.90

New %MHI Due to Project 1.32% 2.24% 2.29% 3.21%

Potentially Significant Impact? No Yes No No

New $69.50 $123.50 $120.45 $174.45

New %MHI Due to Project 1.32% 2.35% 2.29% 3.32%

Potentially Significant Impact? No Yes No No

Table 8.6A.  Impact to Bills Due to Project - 20 year

Subaqueous Sanitary Sewer Replacement

Town of Lake Lure

Backshore Gravity/Lift Stations

Sewer Bill as % Monthly MHI: Water Bill as % Monthly MHI: 

N/A

Current Sewer Bill ($/5,000 gal.): Current Water Bill ($/5,000 gal.): 

Current Sewer & Water Bill ($/5,000 gal.): Sewer & Water Bill as % Monthly MHI: 

Monthly MHI for LGU: 
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If the user fee increases will be significantly increased, discuss why the LGU has determined to proceed with the project.

The user fees will not be significantly increased.

If a different financial model has been used to determine project financing, then discuss how the Applicant will 

accommodate the project in terms of financing it.

 

8.5 Future Project Phase Financing 

As mentioned in Sections 1.1 and 1.3.2, due to the magnitude of the issues with the 

existing wastewater collection system, the project must be phased. The phasing consists 

of short-term, mid-term, and long-term improvements to achieve the ultimate goal. Section 

1.3.2 provides an estimated timeframe to complete those phases, however, an additional 

component to completing the future phases is the financing of those phases. 

The financial plan to fund Phase 1 and all future phases proposes three (3) significant 

increases in sewer rates along with the application of an annual inflation estimate of 3.5% 

to meet the anticipated debt service requirements within the ten-year horizon. The first 

significant increase of 30% has already been implemented in fiscal year 2020 and will 

cover the initial State Revolving Fund (SRF) loan of $12.5M. This first sewer increase has 

been presented to the Town of Lake Lure (Town) residents via a community forum that is 

available for public review in the Town’s website. The current Town budget is structured 

to immediately assume the expected debt service of Phase 1 design and construction. 

The first SRF loan will source revenue for infrastructure that directly services existing 

sewer customers. After completion of each phase of construction, there is an opportunity 
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to leverage sewer capacity to assume new customers that will provide additional cash 

reserves through sewer development fees and increased cash flow through expanded 

sewer user or availability fees. The Town intends to mandate the connection of all 

residential and commercial sewer effluent to the new system when available. This 

mandate generally extends to all existing and potential customers that have lakefront 

access and sewer service available.  

To fund future phases, it is anticipated to raise the sewer rates in two (2) steps by 20% 

each time. While current sewer rates for the Town are among the top rates for North 

Carolina municipalities, subsequent significant increases are feasible, but will cause rates 

to significantly exceed the sewer rate norms of the State. The Town has therefore provided 

a framework of other options to fund subsequent design and construction phases to 

mitigate the sole dependence on the sewer and water fund. 

The Town of Lake Lure (Town), is also looking to impose sewer development fees to new 

customers and would set rates consistent with the size of living space for the new 

customer. In addition, once a phase becomes operational and a service lateral becomes 

available to non-existing customers, an Availability Fee would be charged as an incentive 

to configure septic or other systems into the new sewer. It is estimated that the number of 

potential new customers will expand the customer base by up to 50% within each phase. 

Sewer Development Fees and Availability Fees would provide a significant and immediate 

source of new revenues to form a capital reserve and increase cash flow to source follow-

on phases of design and construction.  

The Town of Lake Lure will also pursue additional sources of revenue from grants (as they 

become available) and the Town’s general fund, sourced from ad-valorem taxes. In 

general, the Town recognizes that sewer infrastructure should be sourced from sewer user 

fees, but the Town is seeking the authority through Special State legislation to apply ad-

valorem revenues to this project. This will link property taxes at large to a portion of the 

revenue sourcing for the sewer infrastructure and will allow the Town to leverage all 

property owners, rather than limiting the sourcing only to current users, to fund subsequent 

phases.  

The combined effect of new sewer development revenue, imposition of availability fees, 

application of general fund dollars, payoff of previous debt service, and increased 
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operational efficiencies as the new system becomes operational over the next ten years 

will mitigate the need to raise sewer rates to unprecedented levels. 
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Section 9.0 Public Participation 

9.1 Level of Public Involvement 

The level of public involvement for a project depends upon the type of funding the project 

will be receiving, the type of environmental document needed, and the type project. 

Funding for the project will be through the Clean Water State Revolving Fund (CWSRF) 

Program. As this proposed project will require procurement of a Finding of No Significant 

Impact (FONSI), this project is considered a major project. Therefore, a high level of public 

involvement will be required. 

9.2 Public Meeting Requirements 

The Division of Water Infrastructure requires more public involvement if a project requires 

a FONSI as a final environmental document. Due to the proposed project’s funding source 

and major project status requiring a FONSI, a high level of public involvement is required, 

specifically in the form of a public meeting. This meeting must be held prior to any FONSI 

being sent to the State Clearing House for review. The process involves advertising the 

notice for the public meeting, holding the public meeting, and reporting on the public 

meeting. All this information will be used to draft the FONSI. 
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APPENDIX A
Submittal Checklist





Form ER/EID-SUBMITTAL-5/17   Page 1  

  

Submittal Checklist for Engineering Reports/Environmental Information Documents 
(Last updated: May 2017) 

This checklist must accompany the initial submittal of all Engineering Reports/Environmental Information Documents.  If your 

submittal does not contain this checklist, the Project Manager will not start review until it is received. 

A.  Number of Reports Submitted 

Number of Copies Submitted:    2 copies   4 copies (FONSIs only)   Other:        

 

B.  Contact Information 

Owner Information 

Is the contact person (Elected Official or Authorized Representative) different from the application?   Yes    No 

First Name Last Name Suffix Position  Elected Official 

Shannon Baldwin       Town Manager  Authorized Representative 

Mailing Address 1 Mailing Address 2 City State Zip Code 

PO Box 255  Lake Lure NC 28746 

E-Mail Address Phone Number Extension (if applicable) 

townmgr@townoflakelure.com (828) 625-9983 101 

Consultant Information 

Is the contact person different from the application?    Yes   No 

Firm Name First Name Last Name Suffix 

LaBella Associates Maurice Walsh       

 Mailing Address 1  Mailing Address 2 City State Zip Code 

400 S. Tryon Street Suite 1300 Charlotte NC 28285 

E-Mail Address Phone Number Extension (if applicable) 

mwalsh@labellapc.com (704)941-2128       

Environmental Information Document Contact Information 

Did a separate firm prepare the Environmental Information Document?    Yes     No 

If Yes, complete the information below.  If No, then continue to Part C (Project Information). 

Firm Name First Name Last Name Suffix 

                        

Mailing Address 1 Mailing Address 2 City State Zip Code 

                              

E-Mail Address Phone Number Extension (if applicable) 

                  

 

C.  Project Information 

Project Name 

Subaqueous Sanitary Sewer Replacement 

Project Type 

Check all that apply in terms of project type.  Note that for the CDBG-I program, projects in both wastewater and water may be 

checked. 

 Wastewater Treatment Plant Equipment Repair and 

Replacement 

 Wastewater Treatment Plant Expansion 

 Collection System Rehabilitation and Replacement 

 Collection System Expansion 

 Reclaimed Water 

 Stormwater Best Management Practices 

 Stream/Buffer/Wetland Restoration 

 Rainwater Harvesting 

 Water Treatment Plant Equipment Repair and Replacement 

 Water Treatment Plant Expansion 

 Water Line Rehabilitation and Replacement 

 Water Storage Repair/Replacement/Expansion 

 Water Source Development 
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D.  Environmental Information 

Check the box for the appropriate final information document required for the project and based upon the minor construction 

activities listed in Appendix A of the guidance (CWSRF, DWSRF, WW-SRP, and DW-SRP only), and any discussion with Division 

staff.  Note:  Under the CDBG-I program, the Responsible Entity will be in charge of the environmental review process.  The 

Consultant should check which environmental document the Responsible Entity is preparing. 

Final Environmental Document 

 Certificate of Exemption (CDBG-I only) 

 Categorical Exclusion Subject to §58.5 (CDBG-I only) 

 Categorical Exclusion (CWSRF and DWSRF only) 

 Approval Only (WW-SRP and DW-SRP) 

 Categorical Exclusion Not Subject to §58.5 (CDBG-I only) 

 Finding of No Significant Impact (all funding programs) 

 Record of Decision (all funding programs) 

Check the box(es) for the river basin(s) where the project is found.  This information is used for programmatic reporting purposes. 

 Broad 

 Cape Fear 

 Catawba 

 Chowan 

 French Broad 

 Hiwassee 

 Little Tennessee 

 Lumber 

 Neuse 

 New 

 Pasquotank 

 Roanoke 

 Savannah 

 Tar-Pamlico 

 Watauga 

 White Oak 

 Yadkin 

 

E.  Funding Information 

Estimated Project Cost 

Provide the estimated Project Cost:  $12,750,000 

Funding Source(s) 

Check the box(es) for each source of funding, including those outside of the Division.  Place the amount(s) in the appropriate 

column. 

 CWSRF 

 DWSRF 

 CDBG-I 

 WW-SRP 

 DW-SRP 

 

$ 12,500,000 

$       

$       

$       

$       

 

 North Carolina Rural Center 

 USDA Grant/Loan 

 Bonds 

 Local Funds 

 Bank Loans 

 Other, Specify:        

$       

$       

$       

$ 250,000 

$       

$       

 

F.  Signature 

This submittal checklist has been completed and is, to the best of my knowledge, accurate. 

Signature:  

Date: 9/15/2020 
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Acronym List   
 

BOD   Biochemical Oxygen Demand 

CI   Cast Iron 

Fe   Iron 

GPM   Gallons per Minute 

I&I   Inflow and Infiltration 

MGD   Million Gallons per Day 

NC DEQ  North Carolina Department of Environmental Quality 

NOV   Notice of Violation 

NPDES  National Pollutant Discharge Elimination System 

O&M   Operation and Maintenance 

P/C   Physical / Chemical 

SSO   Sanitary Sewer Overflow 

TSS   Total Suspended Solids 

WWTP  Wastewater Treatment Plant 
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I. Project Background 

The Town currently owns and operates a 0.995 MGD wastewater treatment plant (Plant) that 

uses a physical-chemical process to settle solids and provide disinfection.  The current NPDES 

permit is NC0025381.  The Plant was originally constructed as a 0.350 MGD activated sludge 

plant in 1969.  Prior to this, the wastewater was discharged directly into the Broad River.  In 

1991, the Plant was renovated and converted into a physical-chemical process (P/C) and was 

permitted for an annual average daily flow rate of 0.995 MGD.  The plant continues to struggle 

to meet the NPDES permit limits during the winter and routinely fails to meet them in the 

summer months.  The main cause of the issues with the Plant are the lake infiltration and inflow 

and infiltration from the connecting land-based collection systems.  These flows are such that the 

wastewater is diluted to the extent that use of the activated sludge process is not possible, which 

was the driving force in converting to a physical-chemical plant.  Unfortunately, the current 

treatment process is ineffective in meeting some of the parameters of the plant’s NPDES permit.  

The Plant has a legacy of frequent NPDES violations that is expected to continue unless changes 

are made to the Plant and collection system.  The current P/C process was not designed to 

remove ammonia, as such the Plant will continue violate the NPDES ammonia limits.  The plant 

is currently considered “noncompliant” by the NC DEQ, with the most frequently cited NOV’s 

being in regards to total suspended solids, ammonia, and flow.   

The NPDES permit is a two tier permit.  The tiers are based on the average annual daily flow of 

the previous year.  The two tiers are based on a flow of 0.495 MGD and 0.995 MGD and are 

indicated in the tables below. 

 

 

 

 

 

 

 

 

 

 

 

NPDES Permit

Effluent Characteristics

Monthly

Average

Weekly

Average

Daily 

Maximum

Flow 0.495 MGD

BOD, 5-day 30.0 mg/L 45.0 mg/L

Total Suspended Solids 30.0 mg/L 45.0 mg/L

NH3 as N (April 1- October 31) 9.4 mg/L 28.2 mg/L

NH3 as N (Nov 1 - March 31) Monitor and Report

Limits
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The Town also owns and maintains a sewer collection system, permit No. WQCS00131.  The 

subaqueous sanitary system (SASS) was originally constructed simultaneously with the 

hydroelectric dam.  It consisted of approximately fourteen miles of cast iron gravity sewer.  The 

sewer lines were installed on concrete collars and on wooden cribbing.  The cast iron pipe ranges 

in size from 8 inches to 18 inches.  The flow enters the system through 65 manholes that are 

located along and/or within the lake perimeter.  From these manholes, laterals run to the main 

line that was installed to the north of the pre-lake Broad River bed.  The laterals range in 

diameter from 8 inches to 12 inches.  The main line consists of 10 inch diameter to 18 inch 

diameter cast iron pipe.  The locations of the manholes have been GPS verified, but the locations 

of the laterals and main line have been approximated.  Much of the line is no longer visible due 

to silt and sediment, so its exact location is unknown.  The SASS was originally equipped with 

flushing valves that allow lake water into the system.  This flushing action is the primary means 

of avoiding solids deposition and the resulting blockages.  The SASS was designed to have 

infiltration, however this infiltration is what causes the notice of violations (NOVs) and sanitary 

sewer overflows (SSOs) today.  In 2009, a joint wrap project was undertaken which led to a 

noticeable reduction in the lake inflow.  The joint wrap used has a service life of 15 years, and is 

approaching the end of its service life.  From the available data, the lake inflow is beginning to 

increase as the pipe wrap and CI pipe age and degrade.  The SASS also receives flow from 

outside users that maintain independent collection systems.  Two of these systems are Rumbling 

Bald Resort and Chimney Rock Village.  Both of these systems contribute 31,525 GPD and 34, 

836 GPD respectively.  The system supplying Chimney Rock Village experiences high peaking 

factors due to I&I of 7.48.  The peaking factors from Rumbling Bald are still being determined.  

The combination of lake infiltration in conjunction with the I&I of the connecting land based 

systems leads to the overwhelming of the headworks pumping station at the Plant and SSOs.  

Due to location and inaccessibility of the SASS, rehabilitation, pipe condition assessments, and 

repairs are very limited.  In short, there is little the Town can do through typical operations and 

maintenance to reduce the flows that produce SSOs in the system. 

NPDES Permit

Effluent Characteristics

Monthly

Average

Weekly

Average

Daily 

Maximum

Flow 0.995 MGD

BOD, 5-day 30.0 mg/L 45.0 mg/L

Total Suspended Solids 30.0 mg/L 45.0 mg/L

NH3 as N (April 1- October 31) 5.2 mg/L 15.6 mg/L

NH3 as N (Nov 1 - March 31)

Limits

Monitor and Report
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II. Description of the Current Process 

The physical-chemical process involves dosing the wastewater with alum to facilitate the 

settlement of the suspended solids.  The 350,000 gallon existing aeration basis was converted 

into a sediment basin, where the floc is allowed to settle.  The settled sludge is pumped into a 

holding tank and disposed of by land application.  The disinfection is accomplished with the 

addition of an oxidizer, sodium hypochlorite.  Excess chlorine residual is removed by sulfur 

dioxide.  The sludge holding tank is only 50% utilized as a result of structural deficiencies that 

allow sludge to leak if completely filled.  The table below demonstrates the detention time of the 

current process.  For comparison, the current detention time requirement for a water plant 

sedimentation basin is 4 hours per the 10 States Standards, 2012 edition. 

 

 

 

 

 

 

 

The DMR table below highlights the challenges faced by the Plant in meeting the NPDES permit 

limits.  This is particularly acute for the ammonia limit as can be seen in the graph below.  The 

Plant exceeded the monthly average ammonia limit twenty-two (22) times during the summer 

months from 2015 to 2019.  The NPDES permit does not require influent sampling, as a result 

limited influent characteristics data is available.  The information presented in this assessment is 

effluent data, with the exception of the flow data. 

 

 

 

 

 

 

 

Design Flow 0.995 MGD

2019 AAF 0.5355 MGD

Tier 1 Flow 0.495 MGD

Volume of Basin 330000 Gal

    Design Flow 7.960 Hrs

    2019 AAF 14.790 Hrs

    Tier 1 Flow 16.000 Hrs

Detention Time

Current Treatment Process

Description mg/L Limit mg/L Limit mg/L Limit

Max Monthly 25.3 30 23.4 30 15.2 9.4

Average Monthly 11.3 30 22.0 30 10.2 9.4

Max Weekly 26.1 45 26.3 45 8.3 28.2

Average Weekly 7.2 45 26.2 45 2.9 28.2

DMR Data (2015-2018)

BOD TSS NH3 (Summer)
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The Town has made changes in 2019 to the sludge handling by the addition of geotubes to 

thicken and dewater sludge.  These have only been marginally effective due to the high moisture 

content of the sludge.  The Town staff is investigating different methods of sludge handling to 

improve efficiency and reduce operational cost. 

The peak flow rates in the SASS is predominately determined by the lake infiltration, pipe 

degradation, and I&I of connecting systems, such as Chimney Rock Village.  This is shown in 

Description mg/L Limit mg/L Limit mg/L Limit

Max Monthly 15.2 30 23.5 30 10.9 5.2

Average Monthly 7.9 30 21.3 30 8.8 5.2

Max Weekly 20 45 25.8 45 7.6 15.6

Average Weekly 14.4 45 25.8 45 3.0 15.6

Occurred during monitor and report period

DMR Data (2019)

BOD TSS NH3 (Summer)
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the average annual flow from 1994 to 2019 in the chart below.  Two repairs are shown that 

dramatically reduced the flow rate.  

 

 

 

 

 

 

 

 

 

The chart below shows the average daily flow rate contrasted with the pounds per day of 

ammonia.  The concentration of ammonia in a predominately residential wastewater stays fairly 

constant.  The increase in pounds per day of ammonia is what would be expected given the 

general growth rate of the population of the sewer shed.  Typically the amount of ammonia 

would correlate with changes in the flow rate, however in this case the change in daily ammonia 

content is independent of the change in average daily flow.  This further confirms that the flow 

rate in the SASS is greatly influenced by lake infiltration and inflow and infiltration from the 

land based and connecting systems. 
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III. Regulatory Compliance Assessment 

The Plant and SASS have a legacy of noncompliance that is a direct result of the lake infiltration 

and from the inflow and infiltration of connecting land-based sewer systems.  This inflow and 

infiltration diluted the wastewater flow to the extent that biological treatment was not possible.  

In 1991, the plant was converted to a P/C process.  This process can provide for BOD and TSS 

removal settling the suspended solids in the wastewater.  The detention times for BOD and TSS 

removal are significantly shorter than that required for ammonia removal.  The detention time 

shown in section II are generally sufficient for BOD and TSS removal.  The detention time for 

ammonia removal is generally estimated at 5 to 7 days and require higher water temperature and 

additional dissolved oxygen1.  The table below demonstrates the flow capacity of the plant to 

remove ammonia.  As the table indicates, the estimated design flow for ammonia removal would 

be 0.0471 MGD (47,100 GPD) or about 8.80% of the 2019 flow rate.  Ammonia exists in 

wastewater in two forms, as a gas (NH3) or as the ion ammonium (NH4).  The proportion of the 

two forms is pH dependent.  Regardless of the form of ammonia, the current process is incapable 

of ammonia removal in any significant capacity.  As a result, it would be expected that the vast 

majority of ammonia in the influent will exit in the effluent.   

 

 

 

 

 

The Town is currently undertaking steps with the ultimate goal of returning the plant to a 

biological process.  A critical step in this task is removing the lake infiltration from the system.  

It is important to note that the lake infiltration is not the source of the ammonia, and only serves 

to dilute the ammonia.  Consequently, as the Town reduces the infiltration, the ammonia 

concentration will increase.  The chart below graphs the annual average flow vs. the annual 

average ammonia concentrations, and demonstrates this point.  As the flow rate decreases the 

ammonia concentration increases and vice versa.  In contrast when the concentration is 

normalized with the flow rates as pounds of ammonia per day in the chart above, this 

demonstrates that the amount of ammonia entering the system does not correlated with the 

observed flow rate.  

                                                 

 

1 Nye, Joe “Addressing the Challenge of Removing Ammonia from Wastewater”, WaterWorld, March 2010, online 

Detention Time 7 Days

Volume of Basin 330,000 Gal

Available Capacity 0.0471 MGD

Percent of 2019 AAF 8.80%

Ammonia Removal



Collection and Treatment Evaluation 7 

 

0

0.1

0.2

0.3

0.4

0.5

0.6

0.7

0.8

0.9

1

0

2

4

6

8

10

12

14

2
0

0
4

2
0

0
5

2
0

0
6

2
0

0
7

2
0

0
8

2
0

0
9

2
0

1
0

2
0

1
1

2
0

1
2

2
0

1
3

2
0

1
4

2
0

1
5

2
0

1
6

2
0

1
7

2
0

1
8

2
0

1
9

F
lo

w
 (

M
G

D
)

N
H

3
(m

g
/L

)

Year

Annual Average Flow to NH3

NH3

Average Annual Flow

 

 

 

 

 

 

 

 

 

 

 

 

The expected increase in concentration as the flow decreases demonstrates the continued 

noncompliance with the NPDES permit.  The Town must reduce the flow considerably in order 

to return to biological treatment.  However, the current infrastructure and operation of the plant 

cannot be optimized or modified without additional processes or equipment to treat the ammonia.  

As such, the plant will continue to release effluent that is out of compliance with the NPDES 

permit limit until such time as the Plant undergoes a substantial rehabilitation or replacement.  

The Town also has issues meeting the TSS limits.  This is primarily due to the limited ability to 

process and store solids.  The existing storage tank can only be filled approximately 50%, which 

eliminates the ability to thicken the sludge and decant.  This reduces the ability of the Plant staff 

to transfer solids from the sedimentation basin and increases the cost and frequency of third-

party solids removal.  The solids removal issue reduces the Plant’s capacity to settle BODs and 

TSS, and increases the risk of non-compliance, particularly during a high flow event.  At the 

time of this writing, the sedimentation basin is in need of solids removal due to the availability of 

room in the sludge holding tank and the financial cost of disposal.  The Town is in the process of 

awarding a contract to remove the solids accumulated in the Plant, and has tasked LaBella with 

investigating operational and process changes to more efficiently settle solids and address the 

sludge removal.  Recent Influent sampling test have revealed that the Plant has much higher TSS 

than would be expected from a typical WWTP.  

In addition to issues with the Plant, the Town also has regulatory compliance issues with the 

SASS.  The primary infractions with the SASS are SSOs from lake infiltration and inflow and 
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infiltration and the risk of catastrophic failure.  The Town has little ability to influence the flow 

factors that affect the SSOs.  The Lake infiltration occurs at various elevations in lake from the 

surface to approximately 90’ at the dam.  The SASS is very inaccessible, which makes repairs 

and rehabilitation difficult to extremely difficult in the lower elevations and moderate to difficult 

in the higher elevations.  In addition, the Town has limited ability to affect changes or 

improvements in the independent connecting land based systems.  It is expected that the flow 

rate in SASS would continue to increase as connecting systems and SASS continue to age and 

degrade.  If the flow rate in the SASS exceeds the headworks pumping station at the Plant, an 

SSO will occur.  In this event, the only recourse to the Town is to monitor and report the SSO.  

As the collection system continues to deteriorate, it is expected that the potential for and 

magnitude of SSOs would increase. 

The remaining compliance issue is with catastrophic failure of the SASS.  Catastrophic failure is 

defined as a pipe failure that results in a continuous and uncontrollable SSO.  Due to the 

inaccessibility of the SASS, it is impossible to do a pipe condition assessment along the full 

extent of the line.  While we are not able to determine when a condition like this may occur, it is 

highly probable that such a failure will occur at some point in the future.  To mitigate this risk, 

the Town has installed a shut off valve on the sewer line at the dam which would allow for the 

flow from the SASS to be regulated to stop a continuous SSO.  This is incorporated in the 

attached Emergency Action Plan (EAP), which layouts how to determine a catastrophic event 

and a sequence of actions to perform in the attempt to repair the SASS. 

IV. Proposed Phase I – Plant and SASS rehabilitation and replacement 

The Town is currently engaged in phased project that is intended to provide for the complete 

replacement and rehabilitation of the Plant and SASS.  The ultimate goal is long-term regulatory 

compliance.  The first phase of this plan is currently under development, but consists of short-

term, mid-term, and long-term improvements to achieve the ultimate goal.  The short-term 

solution is the current SOC application.  During the time period of the SOC, the Town is 

intending to execute mid-term and long-term improvements.  The mid-term improvements 

involve the rehabilitation of the existing manholes and improvements to the Plant.  The long-

term improvements are related to a partial replacement of the SASS.   The mid-term 

improvements are intended to improve the operations of the Plant and to reduce the lake 

infiltration of the SASS.  Based on historic flow levels during various in lake elevation, it is 

readily apparent that significant amount of lake infiltration occurs in the upper 12 feet of lake 

elevation.  The following chart shows the lake elevation vs average daily flow rates during a 

period when the lake was lowered to its current lowest available elevation.  To provide additional 

capacity against a catastrophic failure of the SASS, a sewer access valve will be installed at the 

base of the dam to allow for the draining of the lake reservoir.  This functionality has been 

integrated into the ERP. 
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The graph below shows the average daily flow vs lake elevation and demonstrates the target flow 

reduction of the phase 1 project.  This target is the dry weather average daily flow is 0.300 

MGD. 

 

 

 

 

 

 

 

 

 

V. Proposed SOC - NPDES Limits 

The information presented thus far demonstrates that the current process is incapable of being 

operated in a manner that would comply with the NPDES limits.  The Town is currently working 

toward the ultimate rehabilitation or replacement of the SASS and Plant.  These projects are 

closely interrelated, so improvements to the SASS have a direct impact on the Plant.     
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 The Historic Effluent DMR data is summarized on the table below, and further demonstrates the 

inability of the Plant to meet the NPDES limits.     

 

 

 

 

 

 

 

Until recently, composite influent test results were not available.  The currently available influent 

and corresponding effluent limits are shown below, with the removal quantities. 

 

 

The influent characteristics above were used to approximate the change in characteristics with 

reductions in lake infiltration.  This was accomplished by using the average pounds per day of in 

each category and then calculating the concentration at various flow rates.  The historic average 

removal efficiencies were used to estimate the effluent characteristics.  These are shown in table 

and chart form below, and are the basis for the proposed SOC limits. 

Date BOD TSS NH3 BOD TSS NH3 Fe BOD TSS NH3

4/21/2020 62 720 4.9 3.2 16 4.9 58.8 704 0

4/22/2020 47 220 5.4 3.2 18 5.7 43.8 202 -0.3

4/27/2020 76 360 5.3 3.2 29 5.9 11 72.8 331 -0.6

4/29/2020 54 300 4.9 3.4 23 5.5 50.6 277 -0.6

5/4/2020 80 350 4.6 4.4 13 4.9 0.078 75.6 337 -0.3

5/5/2020 24 50 4.4 4.4 20 4.4 19.6 30 0

5/19/2020 67 310 6.1 4.2 17 5.6 62.8 293 0.5

5/20/2020 38 260 3.4 3.4 19 3.7 34.6 241 -0.3

Average 56.00 321.25 4.88 3.68 19.38 5.08 5.54 52.33 301.88 -0.20

Sample consumed DO

Influent (mg/L) Effluent (mg/L) Removal (mg/L)

Plant Composit Sampling

Historic DMR Data (Jan/2004 - Jan/2020)

Description mg/L Limit mg/L2 Limit mg/L4 Limit

Max Daily 65.9 N/A 120 N/A 27.2 N/A

Average Daily 10.0 N/A 25.7 N/A 8.1 N/A

Max Weekly 52.1 45 26.3 45 22.3 28.2/15.6

Average Weekly 10.0 45 24.3 45 6.8 28.2/15.6

Max Monthly 32.4 30 26.3 30 17.1 9.4/5.2

Average Monthly 9.9 30 24.3 30 6.8 9.4/5.2

BOD TSS NH3 (Summer)
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Estimated Average Monthly Characteristics

Average Observed Removal 58% 50% 0%

Flow

MGD BOD TSS NH3 BOD TSS NH3

0.10 358.78 2006.95 31.49 150.69 1003.47 31.49

0.15 239.18 1337.97 20.99 100.46 668.98 20.99

0.20 179.39 1003.47 15.75 75.34 501.74 15.75

0.25 143.51 802.78 12.60 60.27 401.39 12.60

0.30 119.59 668.98 10.50 50.23 334.49 10.50

0.35 102.51 573.41 9.00 43.05 286.71 9.00

0.40 89.69 501.74 7.87 37.67 250.87 7.87

0.45 79.73 445.99 7.00 33.49 222.99 7.00

0.50 71.76 401.39 6.30 30.14 200.69 6.30

0.55 65.23 364.90 5.73 27.40 182.45 5.73

Influent (mg/L) Effluent (mg/L)

Estimated Average Weekly Characteristics

Average Observed Removal 58% 50% 0%

Flow

MGD BOD TSS NH3 BOD TSS NH3

0.10 538.16 3010.42 47.24 226.03 1505.21 47.24

0.15 358.78 2006.95 31.49 150.69 1003.47 31.49

0.20 269.08 1505.21 23.62 113.01 752.61 23.62

0.25 215.27 1204.17 18.89 90.41 602.08 18.89

0.30 179.39 1003.47 15.75 75.34 501.74 15.75

0.35 153.76 860.12 13.50 64.58 430.06 13.50

0.40 134.54 752.61 11.81 56.51 376.30 11.81

0.45 119.59 668.98 10.50 50.23 334.49 10.50

0.50 107.63 602.08 9.45 45.21 301.04 9.45

0.55 97.85 547.35 8.59 41.10 273.67 8.59

Influent (mg/L) Effluent (mg/L)

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

The modified SOC limits represent what the Plant can be reasonable expected if operated at its 

maximum efficiency. 
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Biochemical Oxygen Demand (BOD) 

 

The DMR data shows a high degree of variation in the Plant effluent BOD concentration.  The 

Plant violated the monthly and weekly NPDES limits.  This variation in BOD is reflective of the 

inefficiencies inherit in the Plant’s current process.  The proposed SOC limits for average 

monthly and weekly are 60.0 mg/L and 90.0 mg/L respectively, and are reflective of the Plants 

ability to remove BOD based on historical data from 2004 to present. 

Total Suspended Solids (TSS) 

 

The DMR data shows a fairly consistently, but high level of TSS.  The average influent TSS was 

321 mg/L.  The daily maximum TSS during this period was 720 mg/L, which demonstrates the 

potential for TSS related NOV’s.  This is particularly the case as the system ages and as the 

phase 1 project is undertaken.  The proposed SOC limits for average monthly and weekly are 

340 mg/L and 510 mg/L respectively.    

Ammonia (NH3) 

 

The DMR data shows a high degree of variation in the Plant ammonia effluent concentration and 

an inverse relationship with the flow rate.  The table below shows the limitedly available 

influent, effluent ammonia concentrations and the removal percentages.  The data confirms that 

the plant does not remove ammonia.  In fact, the solids handling issues at the plant are such that 

the removal percentages are negative.  The Town is currently bidding a project to remove and 

alleviate this issue, however the process will continue to allow ammonia to “pass through” the 

Plant.  The maximum monthly average in pounds per day measured 64.7 pounds and occurred in 

July 2014.  The maximum weekly in pounds per day measured 81.4 pounds and occurred in July 

2017.  The daily maximum in pounds per day measured 116 pounds and occurred in August 

2011.  As the flow rates decrease, the concentration of ammonia will increase.  Given that the 

current process cannot remove ammonia, the effluent concentrations increase accordingly.  The 

high variation in ammonia concentrations, and the realization that improvements to the SASS 

will increase these concentrations, makes the estimation of the estimated ammonia 

concentrations speculative.  As such, the Town is proposing the SOC limits for average monthly 

and weekly would be monitor and report for both the summer and winter limits during the SOC 

period.   
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Iron (Fe) 

 

The level of iron in the wastewater received by the Plant has long been a source of curiosity for 

the Town.  In an effort to determine the source of the iron, we took samples from the Lake itself 

and determined by the iron content of the lake water was 0.387 mg/L on average.  The historic 

average iron effluent is 30.03 mg/L, which is over 77 times the lake concentration.  It is 

conclusive that the lake water and naturally occurring iron are not the primary source of the iron.  

Based on videos of the pipe condition, it is believed that the CI pipe itself is the source of the 

iron as it daily degrades.  The full effect of iron on a potential biological process is still being 

investigated.  The current NPDES requirements for iron is monitor and report.  The Town would 

propose that this requirement would remain as part of the SOC. 

 

Sanitary Sewer Overflow (SSO) 

The Town is unable to consistently comply with the conditions set forth in Section I, paragraph 2 

of permit WQCS00131 as it relates to SSOs corresponding to General Statutes 15A NCAC 

02T.0108.  The Town would propose to meet all the terms and conditions of the permit, except in 

relation to Section I, paragraph 2 mentioned above.  The Town shall make every effort to prevent 

the discharge of wastewater to the ground or surface waters, and shall engage in a phased project 

to reduce the lake infiltration, to reduce the potential for and magnitude of an SSO. 

 

 

 

 

Date Influent Effluent %-

(mg/L) (mg/L) Removal

4/21/2020 4.9 4.9 0.0%

4/22/2020 5.4 5.7 -5.6%

4/27/2020 5.3 5.9 -11.3%

4/29/2020 4.9 5.5 -12.2%

5/4/2020 4.6 4.9 -6.5%

5/5/2020 4.4 4.4 0.0%

5/19/2020 6.1 5.6 8.2%

5/20/2020 3.4 3.7 -8.8%

Average 4.875 5.075 -4.53%

Ammonia Concentrations
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Proposed SOC Limits

Parameter Units Mnthly Avg. Weekly Avg. Mnthly Avg. Weekly Avg.

Biochemical Oxygen Demand (BOD)mg/L 30.0 45.0 60.0 90.0

Total Suspended Solids (TSS) mg/L 30.0 45.0 340 510

NH3- N (April 1-Oct 31) mg/L 9.4 28.2

Fe mg/L Monitor & Report

Permit Limits Modified Limits (SOC)

Monitor & Report

Monitor & Report

The table below summarizes proposed modified SOC limits.   

 

 

 

 

 

 

 

 





Type Diameter Material Age Sum of Length

Force Main 12 CI 51 200

Interceptor 10 CI 93 7,019

12 CI 93 17,074

16 CI 93 3,582

18 CI 51 1,566

93 5,472

laterals 4 CI 93 895

8 CI 93 30,349

10 CI 93 7,008

Grand Total 73,165

SUBAQUEOUS SANITARY SEWER



YEAR 2020

Type Diameter Material Age Length

Interceptor 18 CI 51 335

Interceptor 18 CI 51 690

Interceptor 18 CI 51 361

Force Main 12 CI 51 200

Interceptor 18 CI 51 180

Interceptor 18 CI 93 228

Interceptor 18 CI 93 557

Interceptor 18 CI 93 437

Interceptor 18 CI 93 4250

Interceptor 10 CI 93 2173

Interceptor 12 CI 93 1320

Interceptor 12 CI 93 2534

Interceptor 12 CI 93 4975

Interceptor 10 CI 93 4846

Interceptor 16 CI 93 3582

Interceptor 12 CI 93 8245

laterals 8 CI 93 147

laterals 8 CI 93 699

laterals 8 CI 93 454

laterals 8 CI 93 349

laterals 8 CI 93 472

laterals 8 CI 93 448

laterals 8 CI 93 221

laterals 8 CI 93 426

laterals 10 CI 93 1526

laterals 8 CI 93 212

laterals 8 CI 93 165

laterals 8 CI 93 315

laterals 8 CI 93 557

laterals 10 CI 93 1461

laterals 8 CI 93 131

laterals 8 CI 93 254

laterals 10 CI 93 1949

laterals 8 CI 93 405

laterals 8 CI 93 238

laterals 8 CI 93 1017

laterals 8 CI 93 669

laterals 8 CI 93 611

laterals 8 CI 93 410

laterals 4 CI 93 895

laterals 8 CI 93 531

laterals 8 CI 93 212

LAKE LURE EXISTING SANITARY SEWER



Type Diameter Material Age Length

laterals 8 CI 93 216

laterals 8 CI 93 274

laterals 8 CI 93 670

laterals 8 CI 93 395

laterals 8 CI 93 968

laterals 8 CI 93 199

laterals 8 CI 93 194

laterals 10 CI 93 824

laterals 8 CI 93 527

laterals 8 CI 93 485

laterals 8 CI 93 635

laterals 8 CI 93 637

laterals 8 CI 93 450

laterals 8 CI 93 229

laterals 8 CI 93 721

laterals 8 CI 93 428

laterals 8 CI 93 338

laterals 8 CI 93 191

laterals 8 CI 93 77

laterals 8 CI 93 85

laterals 8 CI 93 534

laterals 8 CI 93 198

laterals 8 CI 93 526

laterals 8 CI 93 332

laterals 8 CI 93 425

laterals 8 CI 93 254

laterals 8 CI 93 862

laterals 8 CI 93 275

laterals 8 CI 93 92

laterals 8 CI 93 118

laterals 8 CI 93 112

laterals 8 CI 93 2397

laterals 8 CI 93 372

laterals 8 CI 93 1111

laterals 8 CI 93 687

laterals 8 CI 93 289

laterals 8 CI 93 267

laterals 10 CI 93 1249

laterals 8 CI 93 695

laterals 8 CI 93 475

laterals 8 CI 93 402

laterals 8 CI 93 270

laterals 8 CI 93 220

laterals 8 CI 93 1249

laterals 8 CI 93 1526





APPENDIX C
Sanitary Sewer Overflow (SSOs) Information
Special Order of Consent (SOC) Application













































State of North Carolina  |  Environmental Quality | Water Resources

2090 U.S. 70 Highway, Swannanoa, NC 28778

828- 296- 4500

January 04, 2018

Ron Nalley
Town of Lake Lure
PO Box 255
Lake Lure, NC 28746

SUBJECT: NOTICE OF DEFICIENCY
Tracking Number:  NOD-2018-DV-0002
Sanitary Sewer Overflow – December 2017
Collection System Permit No. WQCS00131
Town of Lake Lure Collection System
Rutherford County

Dear Permittee: 

The self-reported Sanitary Sewer Overflow ( SSO) 5-Day Report submitted by The Town of Lake Lure indicates a
violation of permit conditions stipulated in the subject permit and North Carolina G.S. 143-215.1. Violations include
failing to effectively manage, maintain, and operate the subject collection system so that there is no SSO to the
land or surface waters and making an outlet to waters of the State for purposes of G.S. 143-215.1(a)(1), for which
a permit is required. 

Specific incident( s) cited in the subject report include the following: 
Total Vol

Total Surface
Incident Start Duration Vol Water
Number Date ( Mins) Location Cause ( Gals) ( Gals) DWR Action

201701711 12/05/2017 90 Larkin’s on the Lake Grease 250 250 Notice of Deficiency

Remedial actions, if not already implemented, should be taken to correct the above noncompliance.    

DocuSign Envelope ID: 99F40826-B17C-4A83-9B83-102451B91B2B



State of North Carolina  |  Environmental Quality | Water Resources

2090 U.S. 70 Highway, Swannanoa, NC 28778

828- 296- 4500

If you have any questions, please do not hesitate to contact Mikal Willmer with the Water Quality Section in the
Asheville Regional Office at 828-296-4500 or via email at mikal.willmer@ncdenr. gov. 

Sincerely, 

G. Landon Davidson, P.G., Regional Supervisor
Water Quality Regional Operations Section
Asheville Regional Office
Division of Water Resources, NCDEQ

Ec: WQS-ARO Server

Laserfiche

20180104_ WQCS00131_ NOD2018DV0002

DocuSign Envelope ID: 99F40826-B17C-4A83-9B83-102451B91B2B



June 18, 2020

Shannon Baldwin, Town Manager
Town of Lake Lure
PO Box 255
Lake Lure, NC 28746

SUBJECT: NOTICE OF VIOLATION
Tracking Number:  NOV-2020-DV-0278
Sanitary Sewer Overflows - May 2020
Collection System Permit No. WQCS00131
Lake Lure Collection System
Rutherford County

Dear Permittee: 

The self-reported Sanitary Sewer Overflow ( SSO) 5-Day Report submitted by Town of Lake Lure indicates
violations of permit conditions stipulated in the subject permit and North Carolina G.S. 143-215.1. Violations include
failing to effectively manage, maintain, and operate the subject collection system so that there is no SSO to the
land or surface waters and making an outlet to waters of the State for purposes of G.S. 143-215.1(a)(1), for
which a permit is required. 

Specific incident( s) cited in the subject report include the following: 
Total Vol

Total Surface
Incident Start Duration Vol Water
Number Date ( Mins) Location Cause ( Gals) ( Gals) DWR Action

202001395 5/19/ 2020 45 Influent lift station Inflow and Infiltration 765 765 Notice of Violation
below dam  _____________________________________________________________________________

DocuSign Envelope ID: 3177F3EF- 3A8E-4CD8- B54A-FE1564A01CC2



Remedial actions, if not already implemented, should be taken to correct the above noncompliance.  

If you have any questions, please do not hesitate to contact Mikal Willmer with the Water Quality Section in the
Asheville Regional Office at 828-296-4500 or via email at mikal.willmer@ncdenr. gov. 

Sincerely, 

G. Landon Davidson, P.G., Regional Supervisor
Water Quality Regional Operations Section
Asheville Regional Office
Division of Water Resources, NCDEQ

Ec: LF

DocuSign Envelope ID: 3177F3EF- 3A8E-4CD8- B54A-FE1564A01CC2



March 23, 2020

Shannon Baldwin, Town Manager
Town of Lake Lure
PO Box 255
Lake Lure, NC 28746

SUBJECT: NOTICE OF VIOLATION
Tracking Number:  NOV-2020-DV-0095
Sanitary Sewer Overflows - February 2020
Collection System Permit No. WQCS00131
Lake Lure Collection System
Rutherford County

Dear Permittee: 

The self-reported Sanitary Sewer Overflow ( SSO) 5-Day Report submitted by Town of Lake Lure indicates
violations of permit conditions stipulated in the subject permit and North Carolina G.S. 143-215.1. Violations include
failing to effectively manage, maintain, and operate the subject collection system so that there is no SSO to the
land or surface waters and making an outlet to waters of the State for purposes of G.S. 143-215.1(a)(1), for
which a permit is required. 

Specific incident( s) cited in the subject report include the following: 
Total Vol

Total Surface
Incident Start Duration Vol Water
Number Date ( Mins) Location Cause ( Gals) ( Gals) DWR Action

202000616 2/6/2020 120 Influent lift station Inflow and Infiltration,   11,760 11,760 Notice of Violation
below dam Severe Natural

Condition  ___________________________________________________________

DocuSign Envelope ID: 6251045B- 8021-4E1A-A27C- 916CE9D7C842



Remedial actions, if not already implemented, should be taken to correct the above noncompliance. If you have any
questions, please do not hesitate to contact Mikal Willmer with the Water Quality Section in the Asheville Regional
Office at 828-296-4500 or via email at mikal.willmer@ncdenr. gov. 

Sincerely, 

G. Landon Davidson, P.G., Regional Supervisor
Water Quality Regional Operations Section
Asheville Regional Office
Division of Water Resources, NCDEQ

EC: LF, ARO- Server
G:\WR\WQ\Rutherford\ Collection Systems\ Lake Lure WQCS00131\ SSOs\ 2020\FEBRUARY 2020\WQCS00131_ NOV2020DV0095_ 20200323

DocuSign Envelope ID: 6251045B- 8021-4E1A-A27C- 916CE9D7C842



 

 

 

 

June 19, 2020 

 

Division of Water Resources 

NPDES Compliance & Expedited Permit Unit 

1617 Mail Service Center 

Raleigh, NC 27699-1317 

 

 

SUBJECT:  Lake Lure Special Order by Consent (SOC) 

 

To whom it may concern: 

 

The Town of Lake Lure, NC would like to enter an SOC with NC DEQ – DWR in regard to the effluents 

limits of the Lake Lure WWTP and collection system, NPDES Permit # NC0025381 and WQCS00131 

respectively.  This SOC would be a first step toward the goal of long-term NPDES compliance.  

Enclosed is one original and two copies of the SOC application.  Please advise if you have any questions 

or need additional information. 

 

 

 

 

 

 

Sincerely, 

 

 

  

 

Maurice J. Walsh, P.E. 

LaBella Associates, P.C. 

Program Manager 

 
 

 



 STATE OF NORTH CAROLINA 

DEPARTMENT OF ENVIRONMENT AND NATURAL RESOURCES 

DIVISION OF WATER RESOURCES 
 

APPLICATION FOR A SPECIAL ORDER BY CONSENT (SOC) 
 
 

I. PERMIT RELATED INFORMATION: 

1.  Applicant (corporation, individual, or other): _Town of Lake Lure_____________________ 
 
2.  Print or Type Owner’s or Signing Official’s Name and Title:  
 
___Shannon Baldwin, Town Manager_______________________________________ 
 
3.  Facility Name (as shown on Permit): _Lake Lure Wastewater Treatment Plant_______ 
 
4.  Owner Phone: _(828) 625-9983____________________ (or) _________________________ 
 
5.  Owner Email: ___townmgr@townoflakelure.com________________________________ 
 
4.  Application Date: __June 19, 2020___________________________________________ 
 
5.  NPDES Permit No. (if applicable):__NC0025381________________________________ 
 
6.  Name of the specific wastewater treatment facility (if different from I.3. above): 
 
________________________________________________________________________ 
 
 

II. PRE-APPLICATION MEETING:  

Prior to submitting this completed application form, applicants must meet with the appropriate 
regional office staff to discuss whether or not an SOC is appropriate for this situation.  Please 
note the date this meeting occurred and who represented the permittee:  
Representative:_Shannon Baldwin, Town Manager________ Date:  __2/12/2020_______. 
 
 

III. ADDITIONAL FLOW OR FLOW REALLOCATION:  

In accordance with NCGS 143-215.67(b), only facilities owned by a unit of government may 
request additional flow. 
 
Additional flow may be allowed under an SOC only in specific circumstances.  These 
circumstances may include eliminating discharges that are not compliant with an NPDES or 
Non-discharge permit.  These circumstances do not include failure to perform proper 
maintenance of treatment systems, collection systems or disposal systems.  When requesting 
additional flow, the facility must include its justification and supporting documentation. 
 



If the requested additional flow is non-domestic, the facility must be able to demonstrate the 
ability to effectively treat the waste and dispose of residuals.  The applicant must provide a 
detailed analysis of the constituents in the proposed non-domestic wastewater.  
 
The total domestic additional flow requested:   ________0_______ gallons per day. 
 
The total non-domestic additional flow requested:   ________0_______ gallons per day. 
 
The total additional flow (sum of the above):   ________0______ gallons per day. 
 
Please attach a detailed description or project listing of the proposed allocation for additional 
flow, with an explanation of how flow quantities were estimated.  Further, any additional flow 
requested must be justified by a complete analysis, by the permittee, that additional flow will not 
adversely impact wastewater collection/treatment facilities or surface waters.  
  
 

IV. NECESSITY NARRATIVE:  

Please attach a narrative providing a detailed explanation of the circumstances regarding the 
necessity of the proposed SOC.  Include the following issues:  

• Existing and/or unavoidable future violations(s) of permit conditions or limits(s), 

• The existing treatment process and any process modifications that have been made to 
date to ensure optimum performance of existing facilities,  

• Collection system rehabilitation work completed or scheduled (including dates),  

• Coordination with industrial users regarding their discharges or pretreatment facilities.  
Identify any non-compliant significant industrial users and measure(s) proposed or 
already taken to bring the pretreatment facilities back into compliance.  If any industrial 
facilities are currently under consent agreements, please attach these agreements, 

• Date and outcome of last Industrial Waste Survey, 

• Whether or not the facility is acting as a regional facility receiving wastewater from other 
municipalities having independent pretreatment programs. 

 
 

V. CERTIFICATION: 

The applicant must submit a report prepared by an independent professional with expertise in 
wastewater treatment.  This report must address the following:  

• An evaluation of existing treatment units, operational procedures and recommendations 
as to how the efficiencies of these facilities can be maximized.  The person in charge of 
such evaluation must sign this document. 

• A certification that these facilities could not be operated in a manner that would achieve 
compliance with final permit limits.  The person making such determination must sign 
this certification. 

• The effluent limits that the facility could be expected to meet if operated at their 
maximum efficiency during the term of the requested SOC (be sure to consider interim 
construction phases).  

• Any other actions taken to correct problems prior to requesting the SOC.  



 
 

VI. PREDICTED COMPLIANCE SCHEDULE: 

The applicant must submit a detailed listing of activities along with time frames that are 
necessary to bring the facility into compliance.  This schedule should include milestone dates for 
beginning construction, ending construction, and achieving final compliance at a minimum.  In 
determining the milestone dates, the following should be considered: 
 

• Time for submitting plans, specifications and appropriate engineering reports to DWR for 
review and approval. 

• Occurrence of major construction activities that are likely to affect facility performance 
(units out of service, diversion of flows, etc.) to include a plan of action to minimize 
impacts to surface waters.  

• Infiltration/Inflow work, if necessary.  

• Industrial users achieving compliance with their pretreatment permits if applicable. 

• Toxicity Reduction Evaluations (TRE), if necessary.  

 
 

VII. FUNDING SOURCES IDENTIFICATION:  

The applicant must list the sources of funds utilized to complete the work needed to bring the 
facility into compliance.  Possible funding sources include but are not limited to loan 
commitments, bonds, letters of credit, block grants and cash reserves. The applicant must show 
that the funds are available, or can be secured in time to meet the schedule outlined as part of this 
application.  
 
If funding is not available at the beginning of the SOC process, the permittee must submit a copy 
of all funding applications to ensure that all efforts are being made to secure such funds. 
 
Note:  A copy of the application should be sufficient to demonstrate timeliness unless regional 
office has reason to request all information associated with securing funding. 
 
THE DIVISION OF WATER RESOURCES WILL NOT ACCEPT THIS APPLICATION 
PACKAGE UNLESS ALL OF THE APPLICABLE ITEMS ARE INCLUDED WITH THE 
SUBMITTAL. 
 
Required Items: 

a. One original and two copies of the completed and appropriately executed application 
form, along with all required attachments. 

• If the SOC is for a City / Town, the person signing the SOC must be a ranking 
elected official or other duly authorized employee. 

• If the SOC is for a Corporation / Company / Industry / Other, the person signing 
the SOC must be a principal executive officer of at least the level of vice-
president, or his duly authorized representative.   

• If the SOC is for a School District, the person signing the SOC must be the 
Superintendent of Schools or other duly authorized employee. 





 
 

Attachments 
 
 



III. ADDITIONAL FLOW OR FLOW REALLOCATION:  

 
No additional flow is requested. 
 

IV. NECESSITY NARRATIVE:  

 
The Plant was originally constructed as a 0.350 MGD activated sludge plant in 1969.  The 
subaqueous sanitary sewer (SASS) was constructed around 1926, prior to filling the lake.  Before 
the construction of the Plant, the SASS discharged directly into the Broad River.  In 1991, the 
Plant was renovated and converted into a physical-chemical process (P/C) and was permitted for 
an annual average daily flow rate of 0.995 MGD.  In 2019, geotubes were installed to improve 
sludge handling, with marginal results.  The plant continues to struggle to meet the NPDES 
permit limits during the winter and routinely fails to meet them in the summer months, 
particularly in the recently imposed ammonia limits.  The root cause of the issues with the Plant 
are the lake infiltration.  This flow enters the SASS at numerous points along its 14 mile length 
of submerged cast iron pipe, manholes, and private laterals.  The flow is such that the wastewater 
is diluted to the extent that use of the activated sludge process is not possible and was the driving 
force in the conversion to a physical-chemical plant.  In addition to the issues the infiltration 
creates with the Plant today, the already excessive infiltration is worsening as the pipe ages 
beyond its useful service life.  NC DEQ’s recognition of this, as well as the potential catastrophic 
consequences of a significant pipe failure resulted in their declaration of the SASS as 
noncompliant as well.  Unfortunately, the current treatment process is ineffective in meeting 
some of the parameters of the plant’s NPDES permit.  The Plant has a legacy of frequent NPDES 
violations that is expected to continue unless changes are made to the Plant or collection system, 
or both.  The current P/C process was not designed to remove ammonia, as such the Plant will 
continue violate the NPDES ammonia limits.  The plant is currently considered “noncompliant” 
by the NC DEQ, with the most frequently cited NOV’s being in regards to total suspended 
solids, ammonia, and flow.  In addition, the operations of the Plant represents a considerable 
expenditure on Town’s budget.  This is only expected to increase due to the necessity of capital 
improvements and material and chemical cost increases.  A summary of the plant history is 
provided below: 
 
In addition to the residents of Lake Lure, the Town also serves several public and private 
collection systems.  The magnitude of the flow received from these systems is described in the 
collection and treatment systems evaluation.  There is currently not a pretreatment system on any 
of the connecting independent collection systems.  The Town also does not have any industrial 
waste users, as such they have not completed an industrial waste survey. 
 
The path forward is in the early stages of definition.  The Town has taken certain steps related to 
the SASS.  In 2007, the Town undertook a project to smoke test and video as much of the SASS 
as was accessible.  A significant submerged joint leak was identified and repaired.  In addition, a 
pipe wrap project was undertaken in 2009 to wrap the exposed joints in the SASS.  The 
manufacturer recommended service life of the pipe wrap is 15 years.  The effectiveness of these 
efforts is seen in the chart below, it should be noted that the graph also shows an upward trend 
after 2013.    Also in 2019 while the lake was lowered twelve feet to accommodate penstock 
rehabilitation on the dam, the Town took the opportunity to have the exposed backshore area 



topographically surveyed.  As a risk mitigation measure, the Town installed a mainline valve on 
the gravity sewer below the dam, which would allow the stoppage of a catastrophic leak in the 
subaqueous main while repairs are made.  The Town has installed a flow meter on the 
Rutherford county line serving Chimney Rock Village that is believed to contribute inflow and 
infiltration and to quantify those flow contributions.  The Town has secured an SRF loan in the 
amount of $12.5M to begin the replacement or rehabilitation of the SASS and Plant.  To that end, 
the Town has engaged LaBella to develop the ER-EID to define the replacement alternative, 
scope, and schedule for achieving short-term, mid-term, and long-term NPDES compliance of 
both the Plant and the collection system.  Prior to these efforts, the Town investigated a couple of 
alternatives which were determined to be either cost-prohibitive or otherwise infeasible.  To 
investigate the best alternatives to consider, the Town commissioned a Technical Memorandum 
that lays out eleven alternatives for correction of the excessive infiltration issues and for each 
one, considers benefits and liabilities, identifies an order-of-magnitude cost and provides 
LaBella’s recommendation as to whether to continue its evaluation or eliminate it from further 
consideration.  These recommendations are summarized in the table on the following page, along 
with indication of which alternatives could accommodate a phased approach.  Five alternatives 
are recommended for further consideration, which LaBella is proposing to develop as the next 
task in the Town’s renewed effort to resolve this urgent infrastructure issue.  A summary of the 
SASS history is below: 

• 1926 - Initial Construction 

• 1927 - Submerged following Dam construction 

• 1969 – Initial Construction as a 0.350 MGD activated sludge plant 

• 1991 – Conversion to a 0.995 MGD PC process 

• 1991-2006 – Sand filter bypassed due to I&I 

• 2007 – Town entered into an SOC 

• 2007 – CCTV, smoke testing, joint repair project 

• 2008 – Plant upgrade including screen, sludge removal, sampling, chemical feed and 
other improvements. 

• 2009 – Pipe wrap project - $3M (grant funded) 

• 2009 – NPDES permit issued with more stringent limits and additional testing 

• 2019 – Installation of geotubes for sludge management 

• 2019 – Geotechnical exploration & report - $35K 

• 2019 – Installation of emergency access valve 
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When the lake infiltration issue is resolved, the Plant compliance issue will become more readily 
(technically) solvable, and so the timing of the Plant solution will depend on the progress of the 
collection system resolution.  As the SASS replacement progresses, the lake infiltration will be 
reduced and the concentration of the wastewater will increase.  This increase is necessary to 
achieve biological treatment, however it will cause issues with effluent compliance until 
biological treatment can begin.  Timing and other particulars of the Plant solution (e.g., 
rehabilitation or replacement, facility location, process selection) will be identified in 
coordination with the selection of a collection system alternative.  As a short-term compliance 
measure, the Town is applying for a Special Order by Consent (SOC) with NC DEQ to prevent 
additional NOV’s and fines.   
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



Subaqueous Sanitary Sewer Alternatives 

Alternative 
Cost Order of 

Magnitude 
Phase-able 

Consider 

Further 

S1 - Do Nothing n/a   

S2 - Land-based Low Pressure Sewer System $50M - $65M    

S3 - Backshore Low Pressure Sewer System $30M - $40M   

S4 - Backshore Series Pump Station System $30M - $40M   

S5 - Backshore HDPE Gravity System $25M - $35M   

S6 - Backshore HDPE Gravity / Lift Station System $30M - $40M   

S7 - Subaqueous Accessible Manholes $20M - $30M   

S8 - Tethered Buoyant HDPE System $40M - $50M   

S9 - Submerged HDPE System Not Established   

S10 - Drain and Replace Approach  
(if Dam renovation drains lake) 

Not Established   

S11 - Repair & Rehabilitate Perimeter Manholes 
(partial solution) 

$1M - $3M   

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



V. CERTIFICATION: 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



The Collection and Treatment System Evaluation
can be found in Appendix B



Milestones Completion Date

Issue Request for Qualifications for On-Call Services 11/4/2019

Interview Qualified Firms 1/7/2020

Award On-Call Services 1/14/2020

Present Technical Memo to NC DEQ, UAB, and Town Council 1/29/2020

Pre-application Meeting 2/12/2020

Install meter to monitor ADF and I&I from Rutherford County line serving CRV 4/15/2020

Develop a lake infiltration model 6/26/2020

Collect composite influent samples at WWTP 7/3/2020

Present flow, I&I, and composite effluent findings to DWR 7/10/2020

Complete AIA grant application 9/30/2020

Compete Phase 1 design 3/1/2021

Phase 1 Permitting 5/1/2021

Complete Phase 1 Construction 4/30/2022

SOC Compliance Schedule

VI. PREDICTED COMPLIANCE SCHEDULE: 

 

 

The Table below establishes a number of milestones and completion dates.  These milestones 

will need to be completed as part of the process to achieve long-term NPDES compliance.  

However, these steps alone will not achieve long-term compliance.  The steps below are 

attempting to achieve short and mid-term compliance in a multiphase, multiple year project.  

This phasing is due to the realities of the complexity of the infrastructure issues and financial 

cost of the improvements compared with the financial abilities of the Town.  These steps are a 

large part of the process, with the remaining step following as funding becomes available. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



VII. FUNDING SOURCES IDENTIFICATION:  

 
 

• The Town is currently preapproved for a $12.5 million CWSRF loan, and is in the 
process of completing the ER-EID necessary to finalize the funding.  A copy of the intent 
to fund is attached. 

• The Town will apply for an AIA grant from the State of North Carolina.  These grants are 
up to $150K and allow for the inventory and condition assessment of existing assets. 

• The Town has increased utility rates and is evaluating future rate increases to fund debt 
service, consulting, and other cost related to capital improvement projects. 
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I. Emergency Contacts 

Name Organization Phone Number 

Shannon Baldwin, City Mangager Lake Lure (828)625-9983 

David Arrowood , PWD Lake Lure (828) 748-0550 

Scott Biddy, Sewer Dpt. Sup. Lake Lure (828) 429-7415 

Dean Lindsey, Dam/Hydro Dir. Lake Lure (828) 772-6134 

Dustin Wacaster, Fire Chief Lake Lure (828) 442-4727 
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II. Emergency Alerting List 

Name Organization Phone Number 

Tim Heim, Env. Eng. DWR – Asheville RO (828) 989-7586 

Mikal Willmer, Env. Sp. II DWR – Asheville RO (828) 989-7675 

   

   

   

 

 

 

 

III. Purpose 

This emergency response plan (ERP) has been developed to provide procedures for the Town of 

Lake Lure (Town) to respond to a catastrophic failure of the subaqueous sewer system (SASS) 

that results in a continuous and uncontrollable sanitary sewer overflow (SSO). 

 

IV. Situation and Assumptions 

The SASS consists of approximately 14 miles of cast iron pipe installed in the late 1920’s, and 

placed adjacent to the broad river prior and then submerged as the lake was filled.  The SASS is 

prone to lake infiltration, has undergone numerous repair projects, and a majority of the SASS is 

of an unknown condition.  It is assumed that a failure in part of the line would result in a 

sustained flow that would present as an SSO at the headworks pumping station.  This failure, if 

left unattended, would drain the lake above the failure and cause immediate economic, 

environmental, and social impact to both the Town of Lake Lure and the surrounding area. 

 

V. ERP Sequence of Actions 

The Town of Lake Lure staff and elected officials have primary responsibility for the SASS, and 

for maintaining, repairing, and reporting its condition to the related stake holders. 
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Suggested Emergency Preparedness Actions 

 

• Interview and select a diving contractor with the relevant experience who could respond 

as quickly as possible to potential SASS failure and assist in the location and repair of 

said failure. 

o The emergency contact information for two or more representatives should be 

added to the emergency contact list. 

• Lake Lure should procure and store the necessary repair materials that may reasonably be 

used to repair a SASS failure. 

o These should be stored in a known location and readily accessible to Town staff. 

• Lake Lure should hold a training session annually with the Town staff over how to 

respond to a SASS failure. 

• Until the completion of the SASS replacement, the Town of Lake Lure should include an 

ERP briefing in a public commissioners meeting on an annual basis. 

• Lake Lure should investigate the best method for providing an emergency announcement 

to the Lake Lure community in the event of an SASS failure. 

•  

Sequence of ERP Events 

 

• Upon the discovery of an SSO, Town staff shall respond to the head works pump station 

and assess the magnitude of the SSO event. 

• Town staff should evaluate the operation of the pump station to determine if the SSO is 

the result of pumping failure or overwhelming flow from the SASS. 

• In the event of pumping failure, the Town should take what actions are necessary to 

return the pump station to normal operations. 

• If the pump station is fully operational, the Town staff shall access the cause of the 

excess flow, such as I&I from a rain event. 

• Town staff should begin the SSO notification process that includes DWI – Asheville RO, 

Town Manager, and other elected officials. 

• Town staff shall visually inspect the connection points with contributing systems such as 

Rumbling Bald and the County line serving Chimney Rock Village to determine if the 

SSO is a result of a failure in a connecting system. 

• If the magnitude and duration of the SSO is such that it is continuous and uncontrolled, 

the Town shall begin the notification process of the individuals listed in Sections I and II. 
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• The Town shall begin the lake drawdown process subject to the established requirements 

and conditions until that lake level is reduced to its lowest level or the SSO stops, which 

ever come first. 

• The Town shall notify the public of a potential SASS failure and shall restrict access to 

Lake Lure for staff, contractors, consultants, and related regulatory staff. 

• The Town shall execute the closing procedures of the emergency shutoff valve to reduce 

the flow until the SSO is eliminated. 

• The selected diving contractor/s shall be mobilized to begin searching for the leak. 

• The Town shall throttle the emergency shut-off valve the extent that the subsequent flow 

and sound may be utilized in the search for the failure. 

o The flow rate shall not exceed the headworks pumping capacity. 

o This process shall take place with close coordination of applicable. 

o The emergency shut-off valve shall be continuously staffed when it is not fully 

closed for the duration of the failure event. 

• 
1The Town shall activate the Sewer Access Valve and begin the lake drawdown process 

subject to the established requirements and conditions until that lake level is reduced to 

its lowest level or the SSO stops, which ever come first. 

• Once the failure is located, the pipe shall be repaired, and the location documented. 

o If possible a coupon of the pipe shall be taken for further analysis. 

o The repair should be documented with video and/or photographs. 

• The emergency access valve shall be opened slowly to drain the SASS and verify the 

failure event is suspended. 

• Once the failure event has been resolved, the Town shall notify the public and emergency 

contacts that the situation is resolved. 

• The Town shall restore the lake levels to normal and open the lake to normal operations 

 

                                                 

 

1 The Sewer Access Valve is a proposed capability 





APPENDIX D 
Metered WWTP Flow Data

Metered Rumbling Bald Resort Flow Data
- including population calculations

Metered Chimney Rock Flow Data

Metered Flow Data
- WWTP
- Rumbling Bald Resort
- Chimney Rock Village

WWTP Average Daily Flows
Seasonal Peaking Factor





Date Eff. Flow (MGD) 

1/1/2016 0.5356 

1/2/2016 0.4846 

1/3/2016 0.5356 

1/4/2016 0.3527 

1/5/2016 0.4509 

1/6/2016 0.4115 

1/7/2016 0.4006 

1/8/2016 0.3881 

1/9/2016 0.4615 

1/10/2016 0.456 

1/11/2016 0.3056 

1/12/2016 0.3717 

1/13/2016 0.3821 

1/14/2016 0.4829 

1/15/2016 0.3815 

1/16/2016 0.6419 

1/17/2016 0.6827 

1/18/2016 0.3885 

1/19/2016 0.5742 

1/20/2016 0.4934 

1/21/2016 0.3401 

1/22/2016 0.3672 

1/23/2016 0.3117 

1/24/2016 0.3217 

1/25/2016 0.3905 

1/26/2016 0.4302 

1/27/2016 0.3905 

1/28/2016 0.4302 

1/29/2016 0.4426 

1/30/2016 0.4504 

1/31/2016 0.5508 

2/1/2016 0.3622 

2/2/2016 0.5002 

2/3/2016 0.4878 

2/4/2016 0.7298 

2/5/2016 0.4924 

2/6/2016 0.4608 

2/7/2016 0.3729 

2/8/2016 0.3729 

Date Eff. Flow (MGD) 

2/9/2016 0.4216 

2/10/2016 0.3522 

2/11/2016 0.3229 

2/12/2016 0.3891 

2/13/2016 0.3508 

2/14/2016 0.3874 

2/15/2016 0.2276 

2/16/2016 0.3343 

2/17/2016 0.3299 

2/18/2016 0.3288 

2/19/2016 0.319 

2/20/2016 0.357 

2/21/2016 0.3209 

2/22/2016 0.3136 

2/23/2016 0.342 

2/24/2016 0.4692 

2/25/2016 0.3991 

2/26/2016 0.3529 

2/27/2016 0.3521 

2/28/2016 0.3259 

2/29/2016 0.3012 

3/1/2016 0.4653 

3/2/2016 0.3463 

3/3/2016 0.311 

3/4/2016 0.3839 

3/5/2016 0.3927 

3/6/2016 0.3119 

3/7/2016 0.3716 

3/8/2016 0.3775 

3/9/2016 0.3222 

3/10/2016 0.3581 

3/11/2016 0.3235 

3/12/2016 0.0808 

3/13/2016 0.4012 

3/14/2016 0.236 

3/15/2016 0.3265 

3/16/2016 0.3291 

3/17/2016 0.3606 

3/18/2016 0.2752 

WWTP Metered Daily Flow Rates



Date Eff. Flow (MGD) 

3/19/2016 0.3279 

3/20/2016 0.3429 

3/21/2016 0.2782 

3/22/2016 0.3079 

3/23/2016 0.3021 

3/24/2016 0.3008 

3/25/2016 0.3509 

3/26/2016 0.3284 

3/27/2016 0.4392 

3/28/2016 0.2404 

3/29/2016 0.3088 

3/30/2016 0.3088 

3/31/2016 0.3711 

4/1/2016 0.4536 

4/2/2016 0.3682 

4/3/2016 0.3716 

4/4/2016 0.2673 

4/5/2016 0.3409 

4/6/2016 0.3164 

4/7/2016 0.3737 

4/8/2016 0.3296 

4/9/2016 0.362 

4/10/2016 0.2356 

4/11/2016 0.3111 

4/12/2016 0.3239 

4/13/2016 0.318 

4/14/2016 0.2964 

4/15/2016 0.2413 

4/16/2016 0.3972 

4/17/2016 0.3967 

4/18/2016 0.2419 

4/19/2016 0.3694 

4/20/2016 0.3579 

4/21/2016 0.3219 

4/22/2016 0.3902 

4/23/2016 0.4354 

4/24/2016 0.1992 

4/25/2016 0.3269 

4/26/2016 0.3269 

Date Eff. Flow (MGD) 

4/27/2016 0.3059 

4/28/2016 0.4284 

4/29/2016 0.302 

4/30/2016 0.4469 

5/1/2016 0.4464 

5/2/2016 0.2948 

5/3/2016 0.344 

5/4/2016 0.3505 

5/5/2016 0.3111 

5/6/2016 0.3117 

5/7/2016 0.3407 

5/8/2016 0.4026 

5/9/2016 0.2422 

5/10/2016 0.3965 

5/11/2016 0.3633 

5/12/2016 0.3807 

5/13/2016 0.3237 

5/14/2016 0.3324 

5/15/2016 0.4198 

5/16/2016 0.3051 

5/17/2016 0.3986 

5/18/2016 0.4013 

5/19/2016 0.3712 

5/20/2016 0.3712 

5/21/2016 0.5122 

5/22/2016 0.4317 

5/23/2016 0.2856 

5/24/2016 0.3878 

5/25/2016 0.3781 

5/26/2016 0.3888 

5/27/2016 0.4456 

5/28/2016 0.4367 

5/29/2016 0.5959 

5/30/2016 0.3972 

5/31/2016 0.3928 

6/1/2016 0.4327 

6/2/2016 0.3985 

6/3/2016 0.4401 

6/4/2016 0.4053 



Date Eff. Flow (MGD) 

6/5/2016 0.5795 

6/6/2016 0.3212 

6/7/2016 0.4447 

6/8/2016 0.4531 

6/9/2016 0.4145 

6/10/2016 0.4331 

6/11/2016 0.6042 

6/12/2016 0.4036 

6/13/2016 0.3456 

6/14/2016 0.4112 

6/15/2016 0.4445 

6/16/2016 0.4789 

6/17/2016 0.4412 

6/18/2016 0.5078 

6/19/2016 0.638 

6/20/2016 0.3768 

6/21/2016 0.5071 

6/22/2016 0.4956 

6/23/2016 0.6331 

6/24/2016 0.4625 

6/25/2016 0.6311 

6/26/2016 0.5092 

6/27/2016 0.4972 

6/28/2016 0.5219 

6/29/2016 0.5492 

6/30/2016 0.5112 

7/1/2016 0.5923 

7/2/2016 0.6006 

7/3/2016 0.6772 

7/4/2016 0.6402 

7/5/2016 0.5738 

7/6/2016 0.6154 

7/7/2016 0.5644 

7/8/2016 0.5319 

7/9/2016 0.6054 

7/10/2016 0.5396 

7/11/2016 0.4253 

7/12/2016 0.5948 

7/13/2016 0.5499 

Date Eff. Flow (MGD) 

7/14/2016 0.5478 

7/15/2016 0.5852 

7/16/2016 0.7508 

7/17/2016 0.5141 

7/18/2016 0.348 

7/19/2016 0.5853 

7/20/2016 0.5624 

7/21/2016 0.52 

7/22/2016 0.5148 

7/23/2016 0.5584 

7/24/2016 0.6848 

7/25/2016 0.3761 

7/26/2016 0.5017 

7/27/2016 0.5209 

7/28/2016 0.6003 

7/29/2016 0.4722 

7/30/2016 0.6415 

7/31/2016 0.5954 

8/1/2016 0.521 

8/2/2016 0.566 

8/3/2016 0.554 

8/4/2016 0.569 

8/5/2016 0.711 

8/6/2016 0.511 

8/7/2016 0.551 

8/8/2016 0.464 

8/9/2016 0.443 

8/10/2016 0.552 

8/11/2016 0.567 

8/12/2016 0.724 

8/13/2016 0.611 

8/14/2016 0.574 

8/15/2016 0.511 

8/16/2016 0.448 

8/17/2016 0.513 

8/18/2016 0.514 

8/19/2016 0.532 

8/20/2016 0.583 

8/21/2016 0.749 



Date Eff. Flow (MGD) 

8/22/2016 0.381 

8/23/2016 0.552 

8/24/2016 0.539 

8/25/2016 0.515 

8/26/2016 0.555 

8/27/2016 0.469 

8/28/2016 0.714 

8/29/2016 0.395 

8/30/2016 0.462 

8/31/2016 0.481 

9/1/2016 0.4827 

9/2/2016 0.7392 

9/3/2016 0.5571 

9/4/2016 0.5727 

9/5/2016 0.4927 

9/6/2016 0.4382 

9/7/2016 0.4555 

9/8/2016 0.4747 

9/9/2016 0.5994 

9/10/2016 0.4426 

9/11/2016 0.562 

9/12/2016 0.3326 

9/13/2016 0.4851 

9/14/2016 0.4699 

9/15/2016 0.4475 

9/16/2016 0.4923 

9/17/2016 0.4699 

9/18/2016 0.5127 

9/19/2016 0.3802 

9/20/2016 0.4574 

9/21/2016 0.3802 

9/22/2016 0.4574 

9/23/2016 0.4993 

9/24/2016 0.5621 

9/25/2016 0.5601 

9/26/2016 0.3351 

9/27/2016 0.503 

9/28/2016 0.3824 

9/29/2016 0.4444 

Date Eff. Flow (MGD) 

9/30/2016 0.5124 

10/1/2016 0.4629 

10/2/2016 0.4737 

10/3/2016 0.3711 

10/4/2016 0.4312 

10/5/2016 0.441 

10/6/2016 0.5792 

10/7/2016 0.487 

10/8/2016 0.4493 

10/9/2016 0.7403 

10/10/2016 0.1242 

10/11/2016 0.4493 

10/12/2016 0.4112 

10/13/2016 0.4378 

10/14/2016 0.4291 

10/15/2016 0.3754 

10/16/2016 0.586 

10/17/2016 0.6655 

10/18/2016 0.4562 

10/19/2016 0.4733 

10/20/2016 0.4754 

10/21/2016 0.4311 

10/22/2016 0.4856 

10/23/2016 0.5307 

10/24/2016 0.3238 

10/25/2016 0.3807 

10/26/2016 0.4443 

10/27/2016 0.4486 

10/28/2016 0.4329 

10/29/2016 0.495 

10/30/2016 0.5227 

10/31/2016 0.3249 

11/1/2016 0.4321 

11/2/2016 0.422 

11/3/2016 0.3299 

11/4/2016 0.483 

11/5/2016 0.5986 

11/6/2016 0.5986 

11/7/2016 0.2022 



Date Eff. Flow (MGD) 

11/8/2016 0.3873 

11/9/2016 0.381 

11/10/2016 0.4132 

11/11/2016 0.4186 

11/12/2016 0.4916 

11/13/2016 0.3706 

11/14/2016 0.2933 

11/15/2016 0.372 

11/16/2016 0.3869 

11/17/2016 0.4747 

11/18/2016 0.3671 

11/19/2016 0.2512 

11/20/2016 0.3432 

11/21/2016 0.3503 

11/22/2016 0.3432 

11/23/2016 0.3503 

11/24/2016 0.439 

11/25/2016 0.3676 

11/26/2016 0.4165 

11/27/2016 0.3645 

11/28/2016 0.2837 

11/29/2016 0.342 

11/30/2016 0.3487 

12/1/2016 0.3941 

12/2/2016 0.3923 

12/3/2016 0.3418 

12/4/2016 0.3645 

12/5/2016 0.1884 

12/6/2016 0.2621 

12/7/2016 0.2337 

12/8/2016 0.2337 

12/9/2016 0.2258 

12/10/2016 0.2457 

12/11/2016 0.2551 

12/12/2016 0.1416 

12/13/2016 0.2001 

12/14/2016 0.1999 

12/15/2016 0.1892 

12/16/2016 0.1911 

Date Eff. Flow (MGD) 

12/17/2016 0.2168 

12/18/2016 0.2534 

12/19/2016 0.1368 

12/20/2016 0.1711 

12/21/2016 0.1934 

12/22/2016 0.2122 

12/23/2016 0.2123 

12/24/2016 0.1973 

12/25/2016 0.2099 

12/26/2016 0.1421 

12/27/2016 0.2777 

12/28/2016 0.2306 

12/29/2016 0.2273 

12/30/2016 0.2463 

12/31/2016 0.2426 

1/1/2017 0.2422 

1/2/2017 0.2232 

1/3/2017 0.2273 

1/4/2017 0.1841 

1/5/2017 0.1924 

1/6/2017 0.1874 

1/7/2017 0.2199 

1/8/2017 0.2222 

1/9/2017 0.1351 

1/10/2017 0.1884 

1/11/2017 0.1723 

1/12/2017 0.1796 

1/13/2017 0.2022 

1/14/2017 0.2733 

1/15/2017 0.2444 

1/16/2017 0.1622 

1/17/2017 0.2173 

1/18/2017 0.1999 

1/19/2017 0.2056 

1/20/2017 0.2114 

1/21/2017 0.2653 

1/22/2017 0.1737 

1/23/2017 0.307 

1/24/2017 0.2326 



Date Eff. Flow (MGD) 

1/25/2017 0.2133 

1/26/2017 0.2831 

1/27/2017 0.1937 

1/28/2017 0.2613 

1/29/2017 0.2058 

1/30/2017 0.1521 

1/31/2017 0.1668 

2/1/2017 0.1947 

2/2/2017 0.2 

2/3/2017 0.205 

2/4/2017 0.1774 

2/5/2017 0.2277 

2/6/2017 0.1532 

2/7/2017 0.3333 

2/8/2017 0.1936 

2/9/2017 0.2001 

2/10/2017 0.2205 

2/11/2017 0.2539 

2/12/2017 0.2563 

2/13/2017 0.1353 

2/14/2017 0.1741 

2/15/2017 0.1775 

2/16/2017 0.1871 

2/17/2017 0.1815 

2/18/2017 0.2006 

2/19/2017 0.2325 

2/20/2017 0.1562 

2/21/2017 0.1745 

2/22/2017 0.1974 

2/23/2017 0.1822 

2/24/2017 0.1608 

2/25/2017 0.2725 

2/26/2017 0.2453 

2/27/2017 0.1256 

2/28/2017 0.1971 

3/1/2017 0.2015 

3/2/2017 0.215 

3/3/2017 0.1973 

3/4/2017 0.1634 

Date Eff. Flow (MGD) 

3/5/2017 0.2666 

3/6/2017 0.1371 

3/7/2017 0.2083 

3/8/2017 0.2165 

3/9/2017 0.1858 

3/10/2017 0.212 

3/11/2017 0.2566 

3/12/2017 0.2487 

3/13/2017 0.1206 

3/14/2017 0.2179 

3/15/2017 0.2051 

3/16/2017 0.1972 

3/17/2017 0.184 

3/18/2017 0.2963 

3/19/2017 0.2157 

3/20/2017 0.1659 

3/21/2017 0.2022 

3/22/2017 0.2006 

3/23/2017 0.2027 

3/24/2017 0.1837 

3/25/2017 0.2735 

3/26/2017 0.2958 

3/27/2017 0.1783 

3/28/2017 0.2372 

3/29/2017 0.2633 

3/30/2017 0.2444 

3/31/2017 0.3949 

4/1/2017 0.4592 

4/2/2017 0.4699 

4/3/2017 0.3263 

4/4/2017 0.649 

4/5/2017 0.4951 

4/6/2017 0.6913 

4/7/2017 0.4638 

4/8/2017 0.6096 

4/9/2017 0.5102 

4/10/2017 0.4249 

4/11/2017 0.528 

4/12/2017 0.4913 



Date Eff. Flow (MGD) 

4/13/2017 0.4851 

4/14/2017 0.5782 

4/15/2017 0.4661 

4/16/2017 0.6261 

4/17/2017 0.4651 

4/18/2017 0.4444 

4/19/2017 0.4804 

4/20/2017 0.4398 

4/21/2017 0.4812 

4/22/2017 0.4688 

4/23/2017 0.5067 

4/24/2017 0.6125 

4/25/2017 0.5463 

4/26/2017 0.4551 

4/27/2017 0.5426 

4/28/2017 0.4551 

4/29/2017 0.6301 

4/30/2017 0.4909 

5/1/2017 0.4598 

5/2/2017 0.5089 

5/3/2017 0.4229 

5/4/2017 0.4705 

5/5/2017 0.6017 

5/6/2017 0.4956 

5/7/2017 0.4478 

5/8/2017 0.3404 

5/9/2017 0.4041 

5/10/2017 0.3944 

5/11/2017 0.3833 

5/12/2017 0.3299 

5/13/2017 0.526 

5/14/2017 0.4673 

5/15/2017 0.3489 

5/16/2017 0.4089 

5/17/2017 0.4333 

5/18/2017 0.4091 

5/19/2017 0.4529 

5/20/2017 0.4661 

5/21/2017 0.4077 

Date Eff. Flow (MGD) 

5/22/2017 0.4531 

5/23/2017 0.4016 

5/24/2017 0.4994 

5/25/2017 0.514 

5/26/2017 0.4081 

5/27/2017 0.7481 

5/28/2017 0.7481 

5/29/2017 0.8144 

5/30/2017 0.4567 

5/31/2017 0.3836 

6/1/2017 0.3864 

6/2/2017 0.3223 

6/3/2017 0.5478 

6/4/2017 0.4562 

6/5/2017 0.4916 

6/6/2017 0.4293 

6/7/2017 0.4409 

6/8/2017 0.491 

6/9/2017 0.5321 

6/10/2017 0.5712 

6/11/2017 0.5772 

6/12/2017 0.3506 

6/13/2017 0.4993 

6/14/2017 0.4738 

6/15/2017 0.5311 

6/16/2017 0.41 

6/17/2017 0.4632 

6/18/2017 0.4866 

6/19/2017 0.5146 

6/20/2017 0.4702 

6/21/2017 0.4919 

6/22/2017 0.4477 

6/23/2017 0.5253 

6/24/2017 0.5823 

6/25/2017 0.469 

6/26/2017 0.4145 

6/27/2017 0.471 

6/28/2017 0.4777 

6/29/2017 0.4554 



Date Eff. Flow (MGD) 

6/30/2017 0.4231 

7/1/2017 0.6472 

7/2/2017 0.6597 

7/3/2017 0.5518 

7/4/2017 0.7362 

7/5/2017 0.5629 

7/6/2017 0.5515 

7/7/2017 0.4877 

7/8/2017 0.6309 

7/9/2017 0.5337 

7/10/2017 0.3538 

7/11/2017 0.4605 

7/12/2017 0.454 

7/13/2017 0.4424 

7/14/2017 0.4857 

7/15/2017 0.5888 

7/16/2017 0.5354 

7/17/2017 0.356 

7/18/2017 0.4844 

7/19/2017 0.5821 

7/20/2017 0.4021 

7/21/2017 0.4387 

7/22/2017 0.5645 

7/23/2017 0.5282 

7/24/2017 0.4634 

7/25/2017 0.4842 

7/26/2017 0.4765 

7/27/2017 0.4862 

7/28/2017 0.567 

7/29/2017 0.5007 

7/30/2017 0.5672 

7/31/2017 0.2892 

8/1/2017 0.4437 

8/2/2017 0.4506 

8/3/2017 0.4475 

8/4/2017 0.5128 

8/5/2017 0.5776 

8/6/2017 0.5057 

8/7/2017 0.378 

Date Eff. Flow (MGD) 

8/8/2017 0.4543 

8/9/2017 0.4838 

8/10/2017 0.4648 

8/11/2017 0.6114 

8/12/2017 0.5765 

8/13/2017 0.6081 

8/14/2017 0.4459 

8/15/2017 0.5221 

8/16/2017 0.5244 

8/17/2017 0.481 

8/18/2017 0.5891 

8/19/2017 0.4895 

8/20/2017 0.6199 

8/21/2017 0.5296 

8/22/2017 0.3397 

8/23/2017 0.4284 

8/24/2017 0.4495 

8/25/2017 0.4978 

8/26/2017 0.4222 

8/27/2017 0.7356 

8/28/2017 0.3194 

8/29/2017 0.4791 

8/30/2017 0.5008 

8/31/2017 0.4777 

9/1/2017 0.4124 

9/2/2017 0.5688 

9/3/2017 0.9546 

9/4/2017 0.9985 

9/5/2017 0.8322 

9/6/2017 1.001 

9/7/2017 0.9091 

9/8/2017 0.4501 

9/9/2017 0.4316 

9/10/2017 0.3119 

9/11/2017 0.3169 

9/12/2017 0.5559 

9/13/2017 0.5726 

9/14/2017 0.469 

9/15/2017 0.5455 



Date Eff. Flow (MGD) 

9/16/2017 0.5031 

9/17/2017 0.4921 

9/18/2017 0.4602 

9/19/2017 0.4345 

9/20/2017 0.4221 

9/21/2017 0.4592 

9/22/2017 0.4044 

9/23/2017 0.4174 

9/24/2017 0.4691 

9/25/2017 0.2699 

9/26/2017 0.4197 

9/27/2017 0.372 

9/28/2017 0.4296 

9/29/2017 0.3671 

9/30/2017 0.3283 

10/1/2017 0.4387 

10/2/2017 0.3293 

10/3/2017 0.3419 

10/4/2017 0.3813 

10/5/2017 0.3697 

10/6/2017 0.3271 

10/7/2017 0.4208 

10/8/2017 0.3655 

10/9/2017 0.5794 

10/10/2017 0.4388 

10/11/2017 0.427 

10/12/2017 0.5336 

10/13/2017 0.3217 

10/14/2017 0.4975 

10/15/2017 0.5443 

10/16/2017 0.3501 

10/17/2017 0.4133 

10/18/2017 0.4156 

10/19/2017 0.419 

10/20/2017 0.4746 

10/21/2017 0.4411 

10/22/2017 0.4519 

10/23/2017 0.7508 

10/24/2017 0.5458 

Date Eff. Flow (MGD) 

10/25/2017 0.5439 

10/26/2017 0.4877 

10/27/2017 0.4856 

10/28/2017 0.4058 

10/29/2017 0.5654 

10/30/2017 0.417 

10/31/2017 0.3948 

11/1/2017 0.4136 

11/2/2017 0.4821 

11/3/2017 0.3181 

11/4/2017 0.4321 

11/5/2017 0.4725 

11/6/2017 0.2594 

11/7/2017 0.3496 

11/8/2017 0.4436 

11/9/2017 0.4926 

11/10/2017 0.3178 

11/11/2017 0.4465 

11/12/2017 0.3932 

11/13/2017 0.3178 

11/14/2017 0.3251 

11/15/2017 0.3383 

11/16/2017 0.3183 

11/17/2017 0.3254 

11/18/2017 0.4211 

11/19/2017 0.3234 

11/20/2017 0.3277 

11/21/2017 0.3277 

11/22/2017 0.3382 

11/23/2017 0.3616 

11/24/2017 0.3489 

11/25/2017 0.4086 

11/26/2017 0.3978 

11/27/2017 0.2702 

11/28/2017 0.3098 

11/29/2017 0.295 

11/30/2017 0.2898 

12/1/2017 0.3048 

12/2/2017 0.3412 



Date Eff. Flow (MGD) 

12/3/2017 0.3412 

12/4/2017 0.2458 

12/5/2017 0.2525 

12/6/2017 0.2773 

12/7/2017 0.2501 

12/8/2017 0.2973 

12/9/2017 0.3241 

12/10/2017 0.3423 

12/11/2017 0.2501 

12/12/2017 0.2653 

12/13/2017 0.2488 

12/14/2017 0.2512 

12/15/2017 0.2478 

12/16/2017 0.2832 

12/17/2017 0.3288 

12/18/2017 0.1839 

12/19/2017 0.2543 

12/20/2017 0.2444 

12/21/2017 0.2494 

12/22/2017 0.2721 

12/23/2017 0.3485 

12/24/2017 0.2634 

12/25/2017 0.2743 

12/26/2017 0.2267 

12/27/2017 0.2729 

12/28/2017 0.244 

12/29/2017 0.2911 

12/30/2017 0.3932 

12/31/2017 0.2563 

1/1/2018 0.3485 

1/2/2018 0.2313 

1/3/2018 0.2711 

1/4/2018 0.2867 

1/5/2018 0.3102 

1/6/2018 0.3708 

1/7/2018 0.2673 

1/8/2018 0.2486 

1/9/2018 0.2795 

1/10/2018 0.2991 

Date Eff. Flow (MGD) 

1/11/2018 0.2588 

1/12/2018 0.5157 

1/13/2018 0.4575 

1/14/2018 0.2596 

1/15/2018 0.2844 

1/16/2018 0.2677 

1/17/2018 0.3452 

1/18/2018 0.2187 

1/19/2018 0.2987 

1/20/2018 0.3058 

1/21/2018 0.3294 

1/22/2018 0.2564 

1/23/2018 0.4632 

1/24/2018 0.381 

1/25/2018 0.2834 

1/26/2018 0.2717 

1/27/2018 0.3055 

1/28/2018 0.3562 

1/29/2018 0.2817 

1/30/2018 0.2871 

1/31/2018 0.2446 

2/1/2018 0.2469 

2/2/2018 0.2125 

2/3/2018 0.2978 

2/4/2018 0.2978 

2/5/2018 0.2978 

2/6/2018 0.2563 

2/7/2018 0.2687 

2/8/2018 0.3903 

2/9/2018 0.3912 

2/10/2018 0.3909 

2/11/2018 0.3709 

2/12/2018 0.3709 

2/13/2018 0.3381 

2/14/2018 0.3086 

2/15/2018 0.2958 

2/16/2018 0.3073 

2/17/2018 0.306 

2/18/2018 0.306 



Date Eff. Flow (MGD) 

2/19/2018 0.306 

2/20/2018 0.2724 

2/21/2018 0.2891 

2/22/2018 0.2798 

2/23/2018 0.2695 

2/24/2018 0.2961 

2/25/2018 0.2961 

2/26/2018 0.2961 

2/27/2018 0.2628 

2/28/2018 0.2224 

3/1/2018 0.2882 

3/2/2018 0.3573 

3/3/2018 0.262 

3/4/2018 0.262 

3/5/2018 0.262 

3/6/2018 0.2634 

3/7/2018 0.3881 

3/8/2018 0.2008 

3/9/2018 0.2489 

3/10/2018 0.2803 

3/11/2018 0.2803 

3/12/2018 0.2803 

3/13/2018 0.249 

3/14/2018 0.249 

3/15/2018 0.249 

3/16/2018 0.2639 

3/17/2018 0.49 

3/18/2018 0.49 

3/19/2018 0.49 

3/20/2018 0.63 

3/21/2018 0.712 

3/22/2018 0.508 

3/23/2018 0.2804 

3/24/2018 0.245 

3/25/2018 0.275 

3/26/2018 0.275 

3/27/2018 0.2576 

3/28/2018 0.2721 

3/29/2018 0.2729 

Date Eff. Flow (MGD) 

3/30/2018 0.2928 

3/31/2018 0.2928 

4/1/2018 0.3487 

4/2/2018 0.3487 

4/3/2018 0.3819 

4/4/2018 0.441 

4/5/2018 0.4004 

4/6/2018 0.3999 

4/7/2018 0.4495 

4/8/2018 0.4495 

4/9/2018 0.4495 

4/10/2018 0.4033 

4/11/2018 0.4344 

4/12/2018 0.3329 

4/13/2018 0.4488 

4/14/2018 0.4643 

4/15/2018 0.4643 

4/16/2018 0.4643 

4/17/2018 0.3578 

4/18/2018 0.3235 

4/19/2018 0.3843 

4/20/2018 0.3396 

4/21/2018 0.3717 

4/22/2018 0.3717 

4/23/2018 0.3717 

4/24/2018 0.6589 

4/25/2018 0.6003 

4/26/2018 0.4389 

4/27/2018 0.4266 

4/28/2018 0.4327 

4/29/2018 0.4327 

4/30/2018 0.4327 

5/1/2018 0.3629 

5/2/2018 0.378 

5/3/2018 0.3773 

5/4/2018 0.3391 

5/5/2018 0.4002 

5/6/2018 0.4002 

5/7/2018 0.4002 



Date Eff. Flow (MGD) 

5/8/2018 0.3633 

5/9/2018 0.3435 

5/10/2018 0.382 

5/11/2018 0.3101 

5/12/2018 0.52 

5/13/2018 0.52 

5/14/2018 0.52 

5/15/2018 0.3918 

5/16/2018 0.5079 

5/17/2018 0.5893 

5/18/2018 0.419 

5/19/2018 0.6403 

5/20/2018 0.6403 

5/21/2018 0.6403 

5/22/2018 0.4428 

5/23/2018 0.4293 

5/24/2018 0.4511 

5/25/2018 0.4129 

5/26/2018 0.5394 

5/27/2018 0.5394 

5/28/2018 0.5394 

5/29/2018 0.5394 

5/30/2018 1.112 

5/31/2018 0.753 

6/1/2018 0.6814 

6/2/2018 0.7377 

6/3/2018 0.7377 

6/4/2018 0.7377 

6/5/2018 0.9529 

6/6/2018 0.8951 

6/7/2018 0.7483 

6/8/2018 0.6825 

6/9/2018 0.5937 

6/10/2018 0.5933 

6/11/2018 0.5933 

6/12/2018 0.5491 

6/13/2018 0.5179 

6/14/2018 0.5193 

6/15/2018 0.4783 

Date Eff. Flow (MGD) 

6/16/2018 0.4933 

6/17/2018 0.4939 

6/18/2018 0.4939 

6/19/2018 0.4982 

6/20/2018 0.4755 

6/21/2018 0.4463 

6/22/2018 0.4871 

6/23/2018 0.4871 

6/24/2018 0.4871 

6/25/2018 0.4871 

6/26/2018 0.5168 

6/27/2018 0.5371 

6/28/2018 0.4143 

6/29/2018 0.4029 

6/30/2018 0.5075 

7/1/2018 0.5075 

7/2/2018 0.5075 

7/3/2018 0.559 

7/4/2018 0.5803 

7/5/2018 0.5803 

7/6/2018 0.9172 

7/7/2018 0.7648 

7/8/2018 0.7648 

7/9/2018 0.7648 

7/10/2018 0.6127 

7/11/2018 0.6791 

7/12/2018 0.5223 

7/13/2018 0.6173 

7/14/2018 0.6532 

7/15/2018 0.6532 

7/16/2018 0.6532 

7/17/2018 0.5707 

7/18/2018 0.6348 

7/19/2018 0.6439 

7/20/2018 0.6065 

7/21/2018 0.5907 

7/22/2018 0.5907 

7/23/2018 0.5907 

7/24/2018 0.5253 



Date Eff. Flow (MGD) 

7/25/2018 0.5059 

7/26/2018 0.5353 

7/27/2018 0.5192 

7/28/2018 0.5281 

7/29/2018 0.5581 

7/30/2018 0.5581 

7/31/2018 0.5283 

8/1/2018 0.4264 

8/2/2018 0.4808 

8/3/2018 0.5669 

8/4/2018 0.6461 

8/5/2018 0.6461 

8/6/2018 0.6461 

8/7/2018 0.447 

8/8/2018 0.4209 

8/9/2018 0.406 

8/10/2018 0.6419 

8/11/2018 0.8396 

8/12/2018 0.8396 

8/13/2018 0.8396 

8/14/2018 0.6771 

8/15/2018 0.6829 

8/16/2018 0.7262 

8/17/2018 0.6972 

8/18/2018 0.63 

8/19/2018 0.63 

8/20/2018 0.63 

8/21/2018 0.5891 

8/22/2018 0.5893 

8/23/2018 0.7322 

8/24/2018 0.5811 

8/25/2018 0.936 

8/26/2018 0.936 

8/27/2018 0.936 

8/28/2018 0.7092 

8/29/2018 0.7817 

8/30/2018 0.5822 

8/31/2018 0.6012 

9/1/2018 0.7052 

Date Eff. Flow (MGD) 

9/2/2018 0.7052 

9/3/2018 0.7052 

9/4/2018 0.7052 

9/5/2018 0.6286 

9/6/2018 0.6329 

9/7/2018 0.6399 

9/8/2018 0.6442 

9/9/2018 0.6442 

9/10/2018 0.6442 

9/11/2018 0.6291 

9/12/2018 0.449 

9/13/2018 0.3528 

9/14/2018 0.3499 

9/15/2018 0.4833 

9/16/2018 0.4832 

9/17/2018 0.4832 

9/18/2018 0.4642 

9/19/2018 0.7891 

9/20/2018 0.6309 

9/21/2018 0.6971 

9/22/2018 0.641 

9/23/2018 0.641 

9/24/2018 0.641 

9/25/2018 0.6302 

9/26/2018 0.6092 

9/27/2018 0.5714 

9/28/2018 0.5802 

9/29/2018 0.701 

9/30/2018 0.701 

10/1/2018 0.701 

10/2/2018 0.6702 

10/3/2018 0.5502 

10/4/2018 0.5113 

10/5/2018 0.5014 

10/6/2018 0.5555 

10/7/2018 0.5555 

10/8/2018 0.5555 

10/9/2018 0.5086 

10/10/2018 0.4917 



Date Eff. Flow (MGD) 

10/11/2018 0.7686 

10/12/2018 0.9811 

10/13/2018 0.6528 

10/14/2018 0.6528 

10/15/2018 0.6528 

10/16/2018 0.5819 

10/17/2018 0.6028 

10/18/2018 0.5804 

10/19/2018 0.5809 

10/20/2018 0.4686 

10/21/2018 0.4686 

10/22/2018 0.4686 

10/23/2018 0.4578 

10/24/2018 0.4572 

10/25/2018 0.4598 

10/26/2018 0.5004 

10/27/2018 0.6161 

10/28/2018 0.6161 

10/29/2018 0.6161 

10/30/2018 0.4749 

10/31/2018 0.461 

11/1/2018 0.4254 

11/2/2018 0.4442 

11/3/2018 0.4579 

11/4/2018 0.4579 

11/5/2018 0.4579 

11/6/2018 0.414 

11/7/2018 0.4401 

11/8/2018 0.4029 

11/9/2018 0.516 

11/10/2018 0.5122 

11/11/2018 0.5122 

11/12/2018 0.5122 

11/13/2018 0.6122 

11/14/2018 0.3735 

11/15/2018 0.7811 

11/16/2018 0.3979 

11/17/2018 0.5136 

11/18/2018 0.5736 

Date Eff. Flow (MGD) 

11/19/2018 0.5736 

11/20/2018 0.7719 

11/21/2018 0.6466 

11/22/2018 0.6972 

11/23/2018 0.6972 

11/24/2018 0.6447 

11/25/2018 0.6447 

11/26/2018 0.6447 

11/27/2018 0.5899 

11/28/2018 0.5509 

11/29/2018 0.5332 

11/30/2018 0.4899 

12/1/2018 0.4674 

12/2/2018 0.4674 

12/3/2018 0.4674 

12/4/2018 0.4698 

12/5/2018 0.4591 

12/6/2018 0.4216 

12/7/2018 0.4555 

12/8/2018 0.4555 

12/9/2018 0.4555 

12/10/2018 0.4555 

12/11/2018 0.502 

12/12/2018 0.502 

12/13/2018 0.4351 

12/14/2018 0.4388 

12/15/2018 0.597 

12/16/2018 0.597 

12/17/2018 0.597 

12/18/2018 0.4437 

12/19/2018 0.4817 

12/20/2018 0.4504 

12/21/2018 0.8569 

12/22/2018 0.7939 

12/23/2018 0.7939 

12/24/2018 0.7939 

12/25/2018  

12/26/2018 0.545 

12/27/2018 0.4975 



Date Eff. Flow (MGD) 

12/28/2018 0.6179 

12/29/2018 0.7363 

12/30/2018 0.7366 

12/31/2018 0.7366 

1/1/2019  

1/2/2019 0.6535 

1/3/2019 0.4937 

1/4/2019 0.5644 

1/5/2019 0.7418 

1/6/2019 0.7418 

1/7/2019 0.7418 

1/8/2019 0.7496 

1/9/2019 0.7095 

1/10/2019 0.6621 

1/11/2019 0.4899 

1/12/2019 0.5018 

1/13/2019 0.5018 

1/14/2019 0.5018 

1/15/2019 0.5412 

1/16/2019 0.4298 

1/17/2019 0.4219 

1/18/2019 0.4401 

1/19/2019 0.4922 

1/20/2019 0.4922 

1/21/2019 0.4922 

1/22/2019 0.446 

1/23/2019 0.3834 

1/24/2019 0.5815 

1/25/2019 0.5335 

1/26/2019 0.5372 

1/27/2019 0.5372 

1/28/2019 0.5372 

1/29/2019 0.4662 

1/30/2019 0.4503 

1/31/2019 0.4109 

2/1/2019 0.4081 

2/2/2019 0.4579 

2/3/2019 0.4579 

2/4/2019 0.4579 

Date Eff. Flow (MGD) 

2/5/2019 0.4222 

2/6/2019 0.4808 

2/7/2019 0.4202 

2/8/2019 0.4449 

2/9/2019 0.4586 

2/10/2019 0.4586 

2/11/2019 0.4586 

2/12/2019 0.4302 

2/13/2019 0.4301 

2/14/2019 0.3604 

2/15/2019 0.4119 

2/16/2019 0.4636 

2/17/2019 0.4635 

2/18/2019 0.4635 

2/19/2019 0.4442 

2/20/2019 0.5232 

2/21/2019 0.6412 

2/22/2019 0.7109 

2/23/2019 0.6232 

2/24/2019 0.6232 

2/25/2019 0.6232 

2/26/2019 0.7012 

2/27/2019 0.7409 

2/28/2019 0.5901 

3/1/2019 0.6112 

3/2/2019 0.4905 

3/3/2019 0.4905 

3/4/2019 0.4905 

3/5/2019 0.4337 

3/6/2019 0.4657 

3/7/2019 0.4777 

3/8/2019 0.3817 

3/9/2019 0.4613 

3/10/2019 0.4613 

3/11/2019 0.1613 

3/12/2019 0.484 

3/13/2019 0.4723 

3/14/2019 0.4447 

3/15/2019 0.507 



Date Eff. Flow (MGD) 

3/16/2019 0.4396 

3/17/2019 0.4396 

3/18/2019 0.4396 

3/19/2019 0.4872 

3/20/2019 0.4491 

3/21/2019 0.4099 

3/22/2019 0.4345 

3/23/2019 0.4249 

3/24/2019 0.4249 

3/25/2019 0.4249 

3/26/2019 0.4146 

3/27/2019 0.4033 

3/28/2019 0.3995 

3/29/2019 0.4335 

3/30/2019 0.4399 

3/31/2019 0.4399 

4/1/2019 0.4399 

4/2/2019 0.4419 

4/3/2019 0.5898 

4/4/2019 0.3161 

4/5/2019 0.4469 

4/6/2019 0.4356 

4/7/2019 0.4111 

4/8/2019 0.4876 

4/9/2019 0.4469 

4/10/2019 0.441 

4/11/2019 0.4481 

4/12/2019 0.4537 

4/13/2019 0.5646 

4/14/2019 0.5646 

4/15/2019 0.5646 

4/16/2019 0.5881 

4/17/2019 0.5893 

4/18/2019 0.5018 

4/19/2019 0.4358 

4/20/2019 0.8471 

4/21/2019 0.8471 

4/22/2019 0.8471 

4/23/2019 0.7154 

Date Eff. Flow (MGD) 

4/24/2019 0.6639 

4/25/2019 0.5339 

4/26/2019 0.5471 

4/27/2019 0.6505 

4/28/2019 0.6505 

4/29/2019 0.6505 

4/30/2019 0.5331 

5/1/2019 0.5812 

5/2/2019 0.5813 

5/3/2019 0.4987 

5/4/2019 0.5379 

5/5/2019 0.5379 

5/6/2019 0.5379 

5/7/2019 0.4889 

5/8/2019 0.5947 

5/9/2019 0.5114 

5/10/2019 0.4982 

5/11/2019 0.7952 

5/12/2019 0.7952 

5/13/2019 0.7952 

5/14/2019 0.7295 

5/15/2019 0.7229 

5/16/2019 0.5204 

5/17/2019 0.6349 

5/18/2019 0.6877 

5/19/2019 0.6877 

5/20/2019 0.6877 

5/21/2019 0.6279 

5/22/2019 0.5993 

5/23/2019 0.6307 

5/24/2019 0.6455 

5/25/2019 0.7919 

5/26/2019 0.7919 

5/27/2019  

5/28/2019 0.7919 

5/29/2019 0.664 

5/30/2019 0.7876 

5/31/2019 0.6201 

6/1/2019 0.8275 



Date Eff. Flow (MGD) 

6/2/2019 0.8275 

6/3/2019 0.8275 

6/4/2019 0.7703 

6/5/2019 0.6025 

6/6/2019 0.5474 

6/7/2019 0.4861 

6/8/2019 0.817619 

6/9/2019 0.7986 

6/10/2019 0.8176 

6/11/2019 0.5384 

6/12/2019 0.44576 

6/13/2019 0.7059 

6/14/2019 0.7112 

6/15/2019 0.7157 

6/16/2019 0.7157 

6/17/2019 0.7157 

6/18/2019 0.6438 

6/19/2019 0.6215 

6/20/2019 0.6119 

6/21/2019 0.6717 

6/22/2019 0.6697 

6/23/2019 0.6697 

6/24/2019 0.6697 

6/25/2019 0.7055 

6/26/2019 0.5966 

6/27/2019 0.6058 

6/28/2019 0.5077 

6/29/2019 0.7855 

6/30/2019 0.7855 

7/1/2019 0.7855 

7/2/2019 0.7911 

7/3/2019 0.7002 

7/4/2019  

7/5/2019 0.6715 

7/6/2019 0.6717 

7/7/2019 0.6719 

7/8/2019 0.6719 

7/9/2019 0.6038 

7/10/2019 0.547 

Date Eff. Flow (MGD) 

7/11/2019 0.5347 

7/12/2019 0.633 

7/13/2019 0.6698 

7/14/2019 0.6698 

7/15/2019 0.6698 

7/16/2019 0.6655 

7/17/2019 0.5702 

7/18/2019 0.5558 

7/19/2019 0.5821 

7/20/2019 0.5796 

7/21/2019 0.5796 

7/22/2019 0.5796 

7/23/2019 0.5345 

7/24/2019 0.5475 

7/25/2019 0.5119 

7/26/2019 0.5329 

7/27/2019 0.6643 

7/28/2019 0.6643 

7/29/2019 0.6643 

7/30/2019 0.5813 

7/31/2019 0.4976 

8/1/2019 0.6733 

8/2/2019 0.585 

8/3/2019 0.5412 

8/4/2019 0.5412 

8/5/2019 0.5412 

8/6/2019 0.7111 

8/7/2019 0.5879 

8/8/2019 0.4899 

8/9/2019 0.521 

8/10/2019 0.6133 

8/11/2019 0.6133 

8/12/2019 0.6133 

8/13/2019 0.6602 

8/14/2019 0.4883 

8/15/2019 0.5201 

8/16/2019 0.5984 

8/17/2019 0.5984 

8/18/2019 0.5984 



Date Eff. Flow (MGD) 

8/19/2019 0.5984 

8/20/2019 0.4659 

8/21/2019 0.5121 

8/22/2019 0.4482 

8/23/2019 0.4482 

8/24/2019 0.4883 

8/25/2019 0.4883 

8/26/2019 0.4883 

8/27/2019 0.4252 

8/28/2019 0.4698 

8/29/2019 0.4602 

8/30/2019 0.4699 

8/31/2019 0.4652 

9/1/2019 0.5592 

9/2/2019 0.5592 

9/3/2019 0.5548 

9/4/2019 0.4997 

9/5/2019 0.6071 

9/6/2019 0.5987 

9/7/2019 0.594 

9/8/2019 0.594 

9/9/2019 0.594 

9/10/2019 0.6679 

9/11/2019 0.6375 

9/12/2019 0.5473 

9/13/2019 0.5155 

9/14/2019 0.6321 

9/15/2019 0.6321 

9/16/2019 0.6321 

9/17/2019 0.5575 

9/18/2019 0.4673 

9/19/2019 0.4689 

9/20/2019 0.506 

9/21/2019 0.506 

9/22/2019 0.506 

9/23/2019 0.506 

9/24/2019 0.4583 

9/25/2019 0.4501 

9/26/2019 0.5728 

Date Eff. Flow (MGD) 

9/27/2019 0.4501 

9/28/2019 0.48 

9/29/2019 0.48 

9/30/2019 0.48 

10/1/2019 0.4926 

10/2/2019 0.5927 

10/3/2019 0.5972 

10/4/2019 0.4899 

10/5/2019 0.5262 

10/6/2019 0.5262 

10/7/2019 0.5262 

10/8/2019 0.4913 

10/9/2019 0.5127 

10/10/2019 0.5193 

10/11/2019 0.4697 

10/12/2019 0.5762 

10/13/2019 0.5762 

10/14/2019 0.5762 

10/15/2019 0.4921 

10/16/2019 0.4961 

10/17/2019 0.5395 

10/18/2019 0.4303 

10/19/2019 0.5362 

10/20/2019 0.5362 

10/21/2019 0.5362 

10/22/2019 0.5039 

10/23/2019 0.5029 

10/24/2019 0.5179 

10/25/2019 0.5029 

10/26/2019 0.5578 

10/27/2019 0.5578 

10/28/2019 0.5578 

10/29/2019 0.5583 

10/30/2019 0.5114 

10/31/2019 0.9234 

11/1/2019 0.6667 

11/2/2019 0.5443 

11/3/2019 0.5443 

11/4/2019 0.5443 



Date Eff. Flow (MGD) 

11/5/2019 0.5199 

11/6/2019 0.4894 

11/7/2019 0.5267 

11/8/2019 0.5189 

11/9/2019 0.5314 

11/10/2019 0.5314 

11/11/2019 0.5314 

11/12/2019 0.4675 

11/13/2019 0.4653 

11/14/2019 0.4908 

11/15/2019 0.4343 

11/16/2019 0.4851 

11/17/2019 0.4851 

11/18/2019 0.4851 

11/19/2019 0.5253 

11/20/2019 0.4866 

11/21/2019 0.4655 

11/22/2019 0.4384 

11/23/2019 0.4551 

11/24/2019 0.4551 

11/25/2019 0.4551 

11/26/2019 0.4481 

11/27/2019 0.46579 

11/28/2019 0.46579 

11/29/2019 0.4958 

11/30/2019 0.46579 

12/1/2019 0.4791 

12/2/2019 0.4791 

12/3/2019 0.3393 

12/4/2019 0.3393 

12/5/2019 0.3372 

12/6/2019 0.2748 

12/7/2019 0.2883 

12/8/2019 0.2883 

12/9/2019 0.2883 

12/10/2019 0.2859 

12/11/2019 0.2892 

12/12/2019 0.2351 

12/13/2019 0.2516 

Date Eff. Flow (MGD) 

12/14/2019 0.2961 

12/15/2019 0.2961 

12/16/2019 0.2961 

12/17/2019 0.2909 

12/18/2019 0.2882 

12/19/2019 0.2149 

12/20/2019 0.2317 

12/21/2019 0.2778 

12/22/2019 0.2778 

12/23/2019 0.2778 

12/24/2019 0.3951 

12/27/2019 0.292 

12/28/2019 0.3331 

12/29/2019 0.3331 

12/30/2019 0.3331 

12/31/2019 0.3127 

1/2/2020 0.3059 

1/3/2020 0.3441 

1/4/2020 0.301 

1/5/2020 0.3016 

1/6/2020 0.2492 

1/7/2020 0.2423 

1/8/2020 0.2418 

1/9/2020 0.247 

1/10/2020 0.4045 

1/11/2020 0.4045 

1/12/2020 0.4045 

1/13/2020 0.4045 

1/14/2020 0.3241 

1/15/2020 0.3367 

1/16/2020 0.3109 

1/17/2020 0.2964 

1/18/2020 0.297 

1/19/2020 0.297 

1/20/2020 0.297 

1/21/2020 0.2676 

1/22/2020 0.2625 

1/23/2020 0.264 

1/24/2020 0.2779 



Date Eff. Flow (MGD) 

1/25/2020 0.3682 

1/26/2020 0.3682 

1/27/2020 0.3682 

1/28/2020 0.2849 

1/29/2020 0.2442 

1/30/2020 0.277 

1/31/2020 0.2585 

2/1/2020 0.2474 

2/2/2020 0.2674 

2/3/2020 0.2674 

2/4/2020 0.2548 

2/5/2020 0.2552 

2/6/2020 0.4063 

2/7/2020 0.8958 

2/8/2020 0.5003 

2/9/2020 0.5003 

2/10/2020 0.5003 

2/11/2020 0.3906 

2/12/2020 0.3885 

2/13/2020 0.3637 

2/14/2020 0.5483 

2/15/2020 0.6417 

2/16/2020 0.6412 

2/17/2020 0.6412 

2/18/2020 0.6601 

2/19/2020 0.6291 

2/20/2020 0.6291 

2/21/2020 0.6291 

2/22/2020 0.576 

2/23/2020 0.576 

2/24/2020 0.576 

2/25/2020 0.63 

2/26/2020 0.6989 

2/27/2020 0.7177 

2/28/2020 0.6812 

2/29/2020 0.5853 

3/1/2020 0.5853 

3/2/2020 0.5853 

3/3/2020 0.591 

Date Eff. Flow (MGD) 

3/4/2020 0.8712 

3/5/2020 0.5033 

3/6/2020 0.6003 

3/7/2020 0.5167 

3/8/2020 0.5169 

3/9/2020 0.5169 

3/10/2020 0.57 

3/11/2020 0.4989 

3/12/2020 0.51 

3/13/2020 0.6663 

3/14/2020 0.5089 

3/15/2020 0.5089 

3/16/2020 0.5089 

3/17/2020 0.5198 

3/18/2020 0.5919 

3/19/2020 0.46 

3/20/2020 0.4416 

3/21/2020 0.5923 

3/22/2020 0.592 

3/23/2020 0.5923 

3/24/2020 0.6025 

3/25/2020 0.6908 

3/26/2020 0.5569 

3/27/2020 0.4883 

3/28/2020 0.5997 

3/29/2020 0.5997 

3/30/2020 0.5997 

3/31/2020 0.4187 

4/1/2020 0.4046 

4/2/2020 0.4077 

4/3/2020 0.4049 

4/4/2020 0.448 

4/5/2020 0.448 

4/6/2020 0.448 

4/7/2020 0.4767 

4/8/2020 0.4788 

4/9/2020 0.4401 

4/10/2020 0.3236 

4/11/2020 0.4748 



Date Eff. Flow (MGD) 

4/12/2020 0.4748 

4/13/2020 0.4748 

4/14/2020 0.6226 

4/15/2020 0.6469 

4/16/2020 0.5095 

4/17/2020 0.4043 

4/18/2020 0.4646 

4/19/2020 0.4646 

4/20/2020 0.4646 

4/21/2020 0.4443 

4/22/2020 0.4389 

4/23/2020 0.456 

4/24/2020 0.5013 

4/25/2020 0.4815 

4/26/2020 0.4815 

4/27/2020 0.4815 

4/28/2020 0.4 

4/29/2020 0.4387 

4/30/2020 0.7693 

5/1/2020 0.6442 

5/2/2020 0.5253 

5/3/2020 0.5253 

5/4/2020 0.5253 

5/5/2020 0.5276 

5/6/2020 0.4709 

5/7/2020 0.4882 

5/8/2020 0.3818 

5/9/2020 0.4019 

5/10/2020 0.4019 

5/11/2020 0.4019 

5/12/2020 0.4414 

5/13/2020 0.4322 

5/14/2020 0.4505 

5/15/2020 0.4902 

5/16/2020 0.4902 

5/17/2020 0.4902 

5/18/2020 0.6494 

5/19/2020 1.17 

5/20/2020 1.197 

Date Eff. Flow (MGD) 

5/21/2020 0.762 

5/22/2020 0.9371 

5/23/2020 0.9371 

5/24/2020 0.9371 

5/25/2020 0.9371 

5/26/2020 0.9371 

5/27/2020 0.6836 

5/28/2020 0.7088 

5/29/2020 0.6381 

5/30/2020 0.6259 

5/31/2020 0.6259 

6/1/2020 0.6259 

6/2/2020 0.6361 

6/3/2020 0.5766 

6/4/2020 0.5699 

6/5/2020 0.6782 

6/6/2020 0.6375 

6/7/2020 0.6375 

6/8/2020 0.6375 

6/9/2020 0.6232 

6/10/2020 0.6297 

6/11/2020 0.5481 

6/12/2020 0.5883 

6/13/2020 0.5761 

6/14/2020 0.5761 

6/15/2020 0.5761 

6/16/2020 0.6081 

6/17/2020 0.6069 

6/18/2020 0.6142 

6/19/2020 0.5742 

6/20/2020 0.6064 

6/21/2020 0.6064 

6/22/2020 0.6064 

6/23/2020 0.5977 

6/24/2020 0.5636 

6/25/2020 0.5173 

6/26/2020 0.5189 

6/27/2020 0.593 

6/28/2020 0.593 



Date Eff. Flow (MGD) 

6/29/2020 0.593 

6/30/2020 0.62 

7/1/2020 0.5667 

7/2/2020 0.5725 

7/3/2020 0.6254 

7/4/2020 0.6254 

7/5/2020 0.6254 

7/6/2020 0.6254 

7/7/2020 0.6398 

7/8/2020 0.5527 

7/9/2020 0.5202 

7/10/2020 0.5489 

7/11/2020 0.5859 

7/12/2020 0.5859 

7/13/2020 0.5859 

7/14/2020 0.5444 

7/15/2020 0.5283 

7/16/2020 0.4816 

7/17/2020 0.5072 

7/18/2020 0.5765 

7/19/2020 0.5765 

7/20/2020 0.5765 

7/21/2020 0.7532 
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Date Flow 8A Flow 8B Total Flow Rainfall

1/1/2019 58,300 7,030 65,330 0.05

1/2/2019 51,900 16,240 68,140 0

1/3/2019 54,300 5,090 59,390 0.73 Month ADF

1/4/2019 58,450 5,100 63,550 0 Jan-19 51,610 -26.16%

1/5/2019 58,450 5,100 63,550 0 Feb-19 61,601 -11.87%

1/6/2019 50,800 19,150 69,950 0 Mar-19 58,319 -16.57%

1/7/2019 51,400 12,160 63,560 0 Apr-19 62,815 -10.13%

1/8/2019 53,400 12,160 65,560 0 May-19 65,728 -5.97%

1/9/2019 45,400 9,440 54,840 0 Jun-19 92,507 32.34%

1/10/2019 45,400 6,200 51,600 0 Jul-19 113,846 62.87%

1/11/2019 37,900 7,570 45,470 0 Aug-19 77,410 10.75%

1/12/2019 37,700 8,020 45,720 0 Sep-19

1/13/2019 37,700 8,020 45,720 0 Oct-19 73,297 4.86%

1/14/2019 31,000 7,830 38,830 0 Nov-19 67,256 -3.78%

1/15/2019 36,500 10,030 46,530 0 Dec-19 44,495 -36.34%

1/16/2019 33,300 5,980 39,280 0.15 Mean 69,899

1/17/2019 33,000 6,020 39,020 1.04

1/18/2019 28,800 5,810 34,610 0

1/19/2019 44,300 10,900 55,200 0 223,960.00 gpd

1/20/2019 48,200 28,030 76,230 0 7/22/2019

1/21/2019 32,650 8,450 41,100 1 3.20

1/22/2019 32,650 10,990 43,640 0

1/23/2019 32,500 9,520 42,020 0 69,934.48 gpd

1/24/2019 43,300 24,660 67,960 0 113,846.00 gpd

1/25/2019 45,000 17,630 62,630 0

1/26/2019 32,950 7,210 40,160 0

1/27/2019 35,500 6,730 42,230 0.03 70 gpd/capita

1/28/2019 41,980 7,880 49,860 0

1/29/2019 29,600 8,050 37,650 0 Equivalent Population (EP) based on ADF

1/30/2019 35,200 7,270 42,470 0 999 persons

1/31/2019 31,500 6,600 38,100 0 1,626 persons

2/1/2019 27,800 7,140 34,940 0

2/2/2019 32,300 7,590 39,890 0

2/3/2019 32,300 7,590 39,890 0

2/4/2019 36,900 6,410 43,310 0

2/5/2019 40,000 6,410 46,410 0

2/6/2019 38,000 9,070 47,070 0

2/7/2019 34,200 11,640 45,840 0

2/8/2019 40,200 11,820 52,020 0.23

2/9/2019 39,000 11,520 50,520 0

2/10/2019 34,700 13,230 47,930 0.9

2/11/2019 25,600 11,850 37,450 0

2/12/2019 35,300 11,170 46,470 0.28

2/13/2019 38,000 23,530 61,530 0

2/14/2019 31,700 14,020 45,720 0.03

2/15/2019 30,400 15,900 46,300 1.52

2/16/2019 36,600 18,630 55,230 0

2/17/2019 39,300 33,820 73,120 1

2/18/2019 44,200 33,820 78,020 1.5

2/19/2019 38,000 19,920 57,920 1.41

2/20/2019 40,700 40,220 80,920 0.48

2/21/2019 53,600 61,490 115,090 0.57

2/22/2019 58,000 61,490 119,490 0

2/23/2019 50,100 45,280 95,380 0

2/24/2019 50,100 45,280 95,380 0.07

2/25/2019 46,000 45,280 91,280 0

Missing

EP (Maximum Monthly ADF)

Population Calculations

Flow Rate Summary

Peaking Factor

Maximum Monthly ADF

Average Daily Flow (ADF)

Equivalent Population Rate

EP (ADF)

RUMBLING BALD RESORT DAILY FLOW RATES
METERED

YEAR:  2019

Rumbling Bald Resort Daily Flow Rates

Maximum Daily Flow (MDF)

Date of MDF



Date Flow 8A Flow 8B Total Flow Rainfall

2/26/2019 49,500 15,270 64,770 0.23

2/27/2019 43,800 12,400 56,200 0.47

2/28/2019 38,100 18,630 56,730 0

3/1/2019 38,400 11,940 50,340 0.38

3/2/2019 46,400 20,460 66,860 0

3/3/2019 46,700 20,130 66,830 0

3/4/2019 34,700 14,740 49,440 0

3/5/2019 38,400 19,470 57,870 0

3/6/2019 40,100 15,600 55,700 0.56

3/7/2019 40,700 11,240 51,940 0.22

3/8/2019 42,200 14,200 56,400 0

3/9/2019 38,600 14,460 53,060 0

3/10/2019 37,200 19,540 56,740 0

3/11/2019 51,800 19,540 71,340 0

3/12/2019 38,600 4,320 42,920 0.76

3/13/2019 43,600 16,270 59,870 0.07

3/14/2019 37,500 16,080 53,580 0

3/15/2019 49,000 34,810 83,810 0

3/16/2019 41,400 21,040 62,440 0

3/17/2019 41,400 21,040 62,440 0

3/18/2019 44,700 20,280 64,980 0

3/19/2019 49,000 16,460 65,460 0

3/20/2019 41,700 14,630 56,330 0

3/21/2019 38,800 14,380 53,180 0

3/22/2019 44,500 14,050 58,550 0

3/23/2019 42,300 14,000 56,300 0.21

3/24/2019 42,300 14,000 56,300 0

3/25/2019 38,700 17,730 56,430 0

3/26/2019 39,000 12,040 51,040 0

3/27/2019 48,500 17,570 66,070 0

3/28/2019 37,200 9,650 46,850 0.11

3/29/2019 46,500 10,770 57,270 0

3/30/2019 47,600 12,830 60,430 0

3/31/2019 44,700 12,420 57,120 0

4/1/2019 35,200 12,780 47,980 0

4/2/2019 43,000 10,060 53,060 0

4/3/2019 34,100 10,220 44,320 0

4/4/2019 42,300 10,450 52,750 0

4/5/2019 39,100 11,310 50,410 1.56

4/6/2019 43,200 16,170 59,370 0

4/7/2019 43,200 16,170 59,370 0

4/8/2019 42,900 17,660 60,560 0.16

4/9/2019 37,500 16,510 54,010 0

4/10/2019 45,700 19,320 65,020 0.45

4/11/2019 32,900 11,280 44,180 1.49

4/12/2019 1 11,250 11,251 0

4/13/2019 40,500 25,620 66,120 0

4/14/2019 40,500 25,620 66,120 0

4/15/2019 56,200 25,620 81,820 0

4/16/2019 48,700 15,540 64,240 2.46

4/17/2019 41,000 19,360 60,360 0.03

4/18/2019 50,200 10,140 60,340 0

4/19/2019 44,900 45,355 90,255 0

4/20/2019 87,000 45,355 132,355 0

4/21/2019 59,400 19,080 78,480 0

4/22/2019 46,700 12,630 59,330 0.76

4/23/2019 46,800 13,810 60,610 0

4/24/2019 43,600 13,810 57,410 0

4/25/2019 43,900 17,250 61,150 0

4/26/2019 47,200 17,960 65,160 0.21



Date Flow 8A Flow 8B Total Flow Rainfall

4/27/2019 45,000 15,200 60,200 0.23

4/28/2019 45,000 15,200 60,200 0.25

4/29/2019 74,600 18,240 92,840 1.47

4/30/2019 56,300 8,890 65,190 0

5/1/2019 85,100 12,270 97,370 0

5/2/2019 43,900 12,740 56,640 0

5/3/2019 42,200 13,020 55,220 0

5/4/2019 45,200 15,770 60,970 0

5/5/2019 45,400 15,770 61,170 0

5/6/2019 37,300 20,530 57,830 0

5/7/2019 39,900 14,410 54,310 0

5/8/2019 40,900 14,410 55,310 0

5/9/2019 43,400 11,080 54,480 0

5/10/2019 42,800 23,900 66,700 0

5/11/2019 54,150 21,005 75,155 0

5/12/2019 54,750 21,005 75,755 0

5/13/2019 47,100 13,620 60,720 0

5/14/2019 44,400 10,360 54,760 0

5/15/2019 49,100 10,360 59,460 0

5/16/2019 45,900 12,030 57,930 0

5/17/2019 44,600 14,040 58,640 0

5/18/2019 54,100 15,550 69,650 0

5/19/2019 54,100 15,550 69,650 0

5/20/2019 57,000 15,360 72,360 0

5/21/2019 53,800 12,670 66,470 0.07

5/22/2019 52,500 14,490 66,990 0

5/23/2019 47,200 15,340 62,540 0

5/24/2019 60,900 13,050 73,950 0.18

5/25/2019 54,000 13,120 67,120 0.11

5/26/2019 64,000 18,350 82,350 0.68

5/27/2019 64,000 18,350 82,350 2.4

5/28/2019 58,300 13,760 72,060 2.2

5/29/2019 42,900 13,120 56,020 0.14

5/30/2019 50,000 14,160 64,160 0

5/31/2019 50,300 19,170 69,470 0

6/1/2019 76,200 18,130 94,330 0

6/2/2019 92,000 15,000 107,000 0

6/3/2019 98,800 15,730 114,530 0

6/4/2019 96,200 15,730 111,930 0

6/5/2019 102,700 15,870 118,570 0.88

6/6/2019 85,900 20,900 106,800 0.16

6/7/2019 85,900 14,230 100,130 0.69

6/8/2019 81,800 26,850 108,650 0.08

6/9/2019 81,800 26,850 108,650 0.22

6/10/2019 101,000 48,370 149,370 0.23

6/11/2019 57,600 18,050 75,650 0

6/12/2019 58,800 13,570 72,370 0

6/13/2019 73,200 12,180 85,380 0

6/14/2019 60,000 15,410 75,410 1.73

6/15/2019 70,900 17,170 88,070 0.21

6/16/2019 70,900 17,170 88,070 0

6/17/2019 52,000 10,330 62,330 0.08

6/18/2019 68,500 15,270 83,770 0

6/19/2019 60,700 16,240 76,940 0.11

6/20/2019 67,800 12,660 80,460 0

6/21/2019 60,500 14,530 75,030 0.13

6/22/2019 64,350 15,610 79,960 0.35

6/23/2019 64,350 15,610 79,960 0.14

6/24/2019 71,300 16,240 87,540 0

6/25/2019 59,400 13,250 72,650 0



Date Flow 8A Flow 8B Total Flow Rainfall

6/26/2019 68,600 17,050 85,650 0

6/27/2019 78,800 16,430 95,230 0

6/28/2019 80,500 15,370 95,870 0.6

6/29/2019 81,900 15,560 97,460 0

6/30/2019 81,900 15,560 97,460 0.67

7/1/2019 92,700 27,420 120,120 0.21

7/2/2019 81,900 39,520 121,420 0

7/3/2019 85,700 51,920 137,620 0

7/4/2019 87,100 21,740 108,840 0

7/5/2019 87,100 21,740 108,840 0.15

7/6/2019 90,600 32,460 123,060 0.06

7/7/2019 90,600 23,460 114,060 0.06

7/8/2019 79,800 17,860 97,660 0.06

7/9/2019 85,200 19,010 104,210 0.03

7/10/2019 65,100 17,660 82,760 0

7/11/2019 171,700 15,000 186,700 0.43

7/12/2019 80,800 19,800 100,600 0.05

7/13/2019 65,600 19,810 85,410 1.8

7/14/2019 93,500 20,580 114,080 0

7/15/2019 97,300 23,090 120,390 0

7/16/2019 72,800 15,470 88,270 0

7/17/2019 64,300 18,780 83,080 0

7/18/2019 82,400 18,910 101,310 0

7/19/2019 83,700 19,140 102,840 0.06

7/20/2019 56,800 83,280 140,080 0.15

7/21/2019 56,800 83,280 140,080 0

7/22/2019 82,700 141,260 223,960 0

7/23/2019 69,100 104,480 173,580 0

7/24/2019 76,300 78,600 154,900 0.07

7/25/2019 57,200 18,000 75,200 0

7/26/2019 66,400 18,120 84,520 0

7/27/2019 82,900 19,320 102,220 0

7/28/2019 59,600 19,320 78,920 0.32

7/29/2019 59,600 19,320 78,920 1.22

7/30/2019 67,800 16,710 84,510 0.22

7/31/2019 73,000 18,080 91,080 0

8/1/2019 68,500 19,030 87,530 0

8/2/2019 61,000 16,310 77,310 0.12

8/3/2019 67,350 23,140 90,490 0

8/4/2019 67,350 17,040 84,390 0

8/5/2019 62,600 32,300 94,900 0

8/6/2019 77,500 32,300 109,800 0

8/7/2019 71,500 21,430 92,930 0

8/8/2019 62,700 16,440 79,140 0

8/9/2019 58,800 17,780 76,580 0.2

8/10/2019 69,900 19,840 89,740 0

8/11/2019 69,900 19,840 89,740 0

8/12/2019 64,100 19,530 83,630 0.03

8/13/2019 67,800 19,530 87,330 0

8/14/2019 61,500 18,410 79,910 0

8/15/2019 56,500 13,460 69,960 0

8/16/2019 66,800 14,790 81,590 0

8/17/2019 63,500 16,320 79,820 0

8/18/2019 77,200 21,830 99,030 0

8/19/2019 48,200 10,270 58,470 0

8/20/2019 56,000 11,790 67,790 0

8/21/2019 57,400 13,080 70,480 0.16

8/22/2019 58,000 13,460 71,460 0.1

8/23/2019 29,800 10,560 40,360 0

8/24/2019 63,700 16,090 79,790 0.16



Date Flow 8A Flow 8B Total Flow Rainfall

8/25/2019 50,600 12,260 62,860 0

8/26/2019 49,300 11,210 60,510 0

8/27/2019 55,000 11,680 66,680 0

8/28/2019 43,700 10,970 54,670 0

8/29/2019 50,100 12,410 62,510 0.61

8/30/2019 54,200 19,380 73,580 0

8/31/2019 57,500 19,240 76,740 0.16

10/1/2019 52,100 17,110 69,210 0

10/2/2019 46,500 10,990 57,490 0

10/3/2019 47,600 12,630 60,230 0

10/4/2019 48,400 13,910 62,310 0

10/5/2019 55,700 15,350 71,050 0

10/6/2019 62,400 20,210 82,610 0

10/7/2019 45,000 12,100 57,100 0

10/8/2019 59,800 13,670 73,470 0

10/9/2019 55,800 13,760 69,560 0.26

10/10/2019 55,000 10,830 65,830 0

10/11/2019 53,700 14,220 67,920 1.59

10/12/2019 61,800 17,390 79,190 0

10/13/2019 61,800 17,390 79,190 0

10/14/2019 64,200 15,870 80,070 0

10/15/2019 57,300 15,870 73,170 0

10/16/2019 51,500 13,690 65,190 0

10/17/2019 54,700 18,280 72,980 0

10/18/2019 50,400 15,250 65,650 0

10/19/2019 61,900 29,240 91,140 0.15

10/20/2019 70,000 13,470 83,470 0.51

10/21/2019 36,800 11,300 48,100 0

10/22/2019 59,700 14,300 74,000 0

10/23/2019 60,000 14,300 74,300 0

10/24/2019 53,200 11,780 64,980 0

10/25/2019 60,300 14,470 74,770 0

10/26/2019 57,850 20,100 77,950 0

10/27/2019 57,850 20,100 77,950 0

10/28/2019 70,900 16,330 87,230 0

10/29/2019 63,700 11,720 75,420 0

10/30/2019 45,000 10,590 55,590 0

10/31/2019 115,300 19,790 135,090 0

11/1/2019 75,300 58,740 134,040 0

11/2/2019 64,000 20,230 84,230 0

11/3/2019 64,000 20,230 84,230 0

11/4/2019 67,500 15,100 82,600 #N/A

11/5/2019 61,700 16,860 78,560 #N/A

11/6/2019 61,300 15,020 76,320 #N/A

11/7/2019 62,300 12,380 74,680 #N/A

11/8/2019 61,800 14,550 76,350 #N/A

11/9/2019 62,300 17,400 79,700 #N/A

11/10/2019 13,350 13,350 #N/A

11/11/2019 63,600 13,350 76,950 #N/A

11/12/2019 52,300 9,510 61,810 #N/A

11/13/2019 47,900 10,500 58,400 #N/A

11/14/2019 44,000 10,240 54,240 #N/A

11/15/2019 41,600 8,900 50,500 #N/A

11/16/2019 54,900 12,270 67,170 #N/A

11/17/2019 44,700 10,890 55,590 #N/A

11/18/2019 39,000 8,630 47,630 #N/A

11/19/2019 49,600 9,550 59,150 #N/A

11/20/2019 39,600 10,900 50,500 #N/A

11/21/2019 40,400 7,510 47,910 #N/A

11/22/2019 39,200 73,900 113,100 #N/A



Date Flow 8A Flow 8B Total Flow Rainfall

11/23/2019 40,900 16,120 57,020 #N/A

11/24/2019 40,900 16,120 57,020 #N/A

11/25/2019 46,600 11,080 57,680 #N/A

11/26/2019 44,700 10,830 55,530 #N/A

11/27/2019 45,800 10,240 56,040 #N/A

11/28/2019 52,200 14,230 66,430 #N/A

11/29/2019 57,300 16,780 74,080 #N/A

11/30/2019 50,300 16,580 66,880 #N/A

12/1/2019 47,400 35,380 82,780 #N/A

12/2/2019 33,400 14,930 48,330 #N/A

12/3/2019 51,000 9,930 60,930 #N/A

12/4/2019 20,300 10,740 31,040 #N/A

12/5/2019 36,900 14,430 51,330 #N/A

12/6/2019 31,700 6,980 38,680 #N/A

12/7/2019 29,700 9,630 39,330 #N/A

12/8/2019 28,100 12,790 40,890 #N/A

12/9/2019 26,300 8,090 34,390 #N/A

12/10/2019 28,900 8,520 37,420 #N/A

12/11/2019 26,700 7,890 34,590 #N/A

12/12/2019 22,200 7,890 30,090 #N/A

12/13/2019 23,600 9,830 33,430 #N/A

12/14/2019 27,800 17,540 45,340 #N/A

12/15/2019 27,800 17,540 45,340 #N/A

12/16/2019 23,800 11,530 35,330 #N/A

12/17/2019 24,800 11,020 35,820 #N/A

12/18/2019 25,800 9,610 35,410 #N/A

12/19/2019 23,300 8,000 31,300 #N/A

12/20/2019 23,600 7,970 31,570 #N/A

12/21/2019 27,000 7,840 34,840 #N/A

12/22/2019 22,000 7,440 29,440 #N/A

12/23/2019 38,400 18,330 56,730 #N/A

12/24/2019 38,200 26,620 64,820 #N/A

12/25/2019 29,500 11,935 41,435 #N/A

12/26/2019 36,900 11,935 48,835 #N/A

12/27/2019 37,700 13,730 51,430 #N/A

12/28/2019 28,200 11,110 39,310 #N/A

12/29/2019 44,000 15,720 59,720 #N/A

12/30/2019 46,700 19,510 66,210 #N/A

12/31/2019 45,600 17,630 63,230 #N/A
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Chimney Rock Village Flow Meter Data 

 

1 | P a g e  

 

Date and Time Volume (Gal) 

2/19/2020 10:15 0 

2/19/2020 10:30 0 

2/19/2020 10:45 189.7806892 

2/19/2020 11:00 177.9028992 

2/19/2020 11:15 193.7399525 

2/19/2020 11:30 389.5915121 

2/19/2020 11:45 138.8381676 

2/19/2020 12:00 48.30301268 

2/19/2020 12:15 219.6071396 

2/19/2020 12:30 151.2438594 

2/19/2020 12:45 86.0479898 

2/19/2020 13:00 111.9151769 

2/19/2020 13:15 116.6662929 

2/19/2020 13:30 37.21707534 

2/19/2020 13:45 0.263950889 

2/19/2020 14:00 0 

2/19/2020 14:15 0 

2/19/2020 14:30 0 

2/19/2020 14:45 0 

2/19/2020 15:00 0 

2/19/2020 15:15 0 

2/19/2020 15:30 0 

2/19/2020 15:45 0 

2/19/2020 16:00 0 

2/19/2020 16:15 0 

2/19/2020 16:30 0 

2/19/2020 16:45 0 

2/19/2020 17:00 0 

2/19/2020 17:15 0 

2/19/2020 17:30 0 

2/19/2020 17:45 0 

2/19/2020 18:00 0 

2/19/2020 18:15 0 

2/19/2020 18:30 0 

2/19/2020 18:45 0 

2/19/2020 19:00 22.43582556 

2/19/2020 19:15 216.9676307 

2/19/2020 19:30 128.280132 

2/19/2020 19:45 521.3030057 

2/19/2020 20:00 631.1065755 

Date and Time Volume (Gal) 

2/19/2020 20:15 1836.306334 

2/19/2020 20:30 1096.188042 

2/19/2020 20:45 977.4101418 

2/19/2020 21:00 801.6188498 

2/19/2020 21:15 737.7427346 

2/19/2020 21:30 558.7840319 

2/19/2020 21:45 501.506689 

2/19/2020 22:00 499.3950819 

2/19/2020 22:15 553.768965 

2/19/2020 22:30 408.5959761 

2/19/2020 22:45 426.2806857 

2/19/2020 23:00 443.9653952 

2/19/2020 23:15 429.4480963 

2/19/2020 23:30 421.0016679 

2/19/2020 23:45 428.1283419 

2/20/2020 0:00 519.1913986 

2/20/2020 0:15 440.0061319 

2/20/2020 0:30 452.6757746 

2/20/2020 0:45 445.8130515 

2/20/2020 1:00 422.0574714 

2/20/2020 1:15 411.235485 

2/20/2020 1:30 415.4586992 

2/20/2020 1:45 399.6216459 

2/20/2020 2:00 394.8705299 

2/20/2020 2:15 366.8917357 

2/20/2020 2:30 476.9592564 

2/20/2020 2:45 495.9637204 

2/20/2020 3:00 481.9743232 

2/20/2020 3:15 451.3560201 

2/20/2020 3:30 451.8839219 

2/20/2020 3:45 442.117739 

2/20/2020 4:00 455.5792343 

2/20/2020 4:15 450.0362657 

2/20/2020 4:30 394.606579 

2/20/2020 4:45 405.9564672 

2/20/2020 5:00 391.1752174 

2/20/2020 5:15 454.2594799 

2/20/2020 5:30 426.5446366 

2/20/2020 5:45 439.4782301 

2/20/2020 6:00 432.3515561 

Date and Time Volume (Gal) 

2/20/2020 6:15 395.6623826 

2/20/2020 6:30 384.5764452 

2/20/2020 6:45 389.855463 

2/20/2020 7:00 424.9609312 

2/20/2020 7:15 416.2505519 

2/20/2020 7:30 423.9051277 

2/20/2020 7:45 433.6713106 

2/20/2020 8:00 398.5658423 

2/20/2020 8:15 310.1422945 

2/20/2020 8:30 238.3476527 

2/20/2020 8:45 343.9280083 

2/20/2020 9:00 242.0429652 

2/20/2020 9:15 278.9960896 

2/20/2020 9:30 274.5089245 

2/20/2020 9:45 336.0094816 

2/20/2020 10:00 541.891175 

2/20/2020 10:15 520.7751039 

2/20/2020 10:30 366.099883 

2/20/2020 10:45 319.9084774 

2/20/2020 11:00 287.706469 

2/20/2020 11:15 430.5038999 

2/20/2020 11:30 425.7527839 

2/20/2020 11:45 355.2778965 

2/20/2020 12:00 196.9073632 

2/20/2020 12:15 198.2271176 

2/20/2020 12:30 413.611043 

2/20/2020 12:45 622.6601471 

2/20/2020 13:00 391.1752174 

2/20/2020 13:15 389.855463 

2/20/2020 13:30 423.113275 

2/20/2020 13:45 549.017849 

2/20/2020 14:00 456.8989888 

2/20/2020 14:15 464.5535646 

2/20/2020 14:30 323.339839 

2/20/2020 14:45 330.9944148 

2/20/2020 15:00 372.1707534 

2/20/2020 15:15 369.5312445 

2/20/2020 15:30 432.0876052 

2/20/2020 15:45 569.8699693 

2/20/2020 16:00 496.2276712 



Chimney Rock Village Flow Meter Data 

 

2 | P a g e  

 

Date and Time Volume (Gal) 

2/20/2020 16:15 544.266733 

2/20/2020 16:30 528.4296797 

2/20/2020 16:45 530.2773359 

2/20/2020 17:00 547.6980946 

2/20/2020 17:15 440.7979846 

2/20/2020 17:30 497.0195239 

2/20/2020 17:45 442.3816899 

2/20/2020 18:00 391.7031192 

2/20/2020 18:15 347.095419 

2/20/2020 18:30 362.4045705 

2/20/2020 18:45 503.0903944 

2/20/2020 19:00 520.7751039 

2/20/2020 19:15 345.5117136 

2/20/2020 19:30 434.4631632 

2/20/2020 19:45 447.9246586 

2/20/2020 20:00 390.9112665 

2/20/2020 20:15 411.7633868 

2/20/2020 20:30 372.1707534 

2/20/2020 20:45 597.8487635 

2/20/2020 21:00 441.5898372 

2/20/2020 21:15 423.113275 

2/20/2020 21:30 387.7438559 

2/20/2020 21:45 347.6233208 

2/20/2020 22:00 450.0362657 

2/20/2020 22:15 444.7572479 

2/20/2020 22:30 181.3342607 

2/20/2020 22:45 377.977673 

2/20/2020 23:00 378.5055748 

2/20/2020 23:15 424.4330294 

2/20/2020 23:30 403.3169583 

2/20/2020 23:45 423.3772259 

2/21/2020 0:00 64.40401691 

2/21/2020 0:15 474.3197475 

2/21/2020 0:30 481.9743232 

2/21/2020 0:45 324.6595934 

2/21/2020 1:00 381.1450837 

2/21/2020 1:15 463.7617119 

2/21/2020 1:30 444.2293461 

2/21/2020 1:45 479.5987652 

2/21/2020 2:00 399.357695 

Date and Time Volume (Gal) 

2/21/2020 2:15 271.8694156 

2/21/2020 2:30 462.1780066 

2/21/2020 2:45 515.2321352 

2/21/2020 3:00 507.3136086 

2/21/2020 3:15 464.0256628 

2/21/2020 3:30 433.6713106 

2/21/2020 3:45 450.5641675 

2/21/2020 4:00 350.7907314 

2/21/2020 4:15 429.7120472 

2/21/2020 4:30 412.0273377 

2/21/2020 4:45 407.5401726 

2/21/2020 5:00 278.7321387 

2/21/2020 5:15 286.1227636 

2/21/2020 5:30 289.2901743 

2/21/2020 5:45 418.362159 

2/21/2020 6:00 456.6350379 

2/21/2020 6:15 384.0485434 

2/21/2020 6:30 450.3002166 

2/21/2020 6:45 398.0379406 

2/21/2020 7:00 450.5641675 

2/21/2020 7:15 391.7031192 

2/21/2020 7:30 399.8855968 

2/21/2020 7:45 406.2204181 

2/21/2020 8:00 338.3850396 

2/21/2020 8:15 358.7092581 

2/21/2020 8:30 322.5479863 

2/21/2020 8:45 360.5569143 

2/21/2020 9:00 242.8348178 

2/21/2020 9:15 458.2187432 

2/21/2020 9:30 358.4453072 

2/21/2020 9:45 380.6171819 

2/21/2020 10:00 336.2734325 

2/21/2020 10:15 315.4213123 

2/21/2020 10:30 234.1244385 

2/21/2020 10:45 197.9631667 

2/21/2020 11:00 111.3872751 

2/21/2020 11:15 125.1127214 

2/21/2020 11:30 78.12946313 

2/21/2020 11:45 53.05412868 

2/21/2020 12:00 185.8214258 

Date and Time Volume (Gal) 

2/21/2020 12:15 106.6361591 

2/21/2020 12:30 210.3688585 

2/21/2020 12:45 47.24720912 

2/21/2020 13:00 0 

2/21/2020 13:15 0 

2/21/2020 13:30 0 

2/21/2020 13:45 0 

2/21/2020 14:00 0 

2/21/2020 14:15 0 

2/21/2020 14:30 0 

2/21/2020 14:45 0 

2/21/2020 15:00 0 

2/21/2020 15:15 0 

2/21/2020 15:30 0 

2/21/2020 15:45 0 

2/21/2020 16:00 0 

2/21/2020 16:15 0 

2/21/2020 16:30 0 

2/21/2020 16:45 0 

2/21/2020 17:00 0 

2/21/2020 17:15 0 

2/21/2020 17:30 0 

2/21/2020 17:45 0 

2/21/2020 18:00 0 

2/21/2020 18:15 48.83091446 

2/21/2020 18:30 192.6841489 

2/21/2020 18:45 187.6690821 

2/21/2020 19:00 189.2527874 

2/21/2020 19:15 258.6718712 

2/21/2020 19:30 310.1422945 

2/21/2020 19:45 381.1450837 

2/21/2020 20:00 506.7857068 

2/21/2020 20:15 446.868855 

2/21/2020 20:30 502.0345908 

2/21/2020 20:45 498.0753275 

2/21/2020 21:00 515.4960861 

2/21/2020 21:15 447.1328059 

2/21/2020 21:30 412.5552394 

2/21/2020 21:45 374.0184097 

2/21/2020 22:00 383.5206417 



Chimney Rock Village Flow Meter Data 
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Date and Time Volume (Gal) 

2/21/2020 22:15 592.0418439 

2/21/2020 22:30 601.2801251 

2/21/2020 22:45 577.524545 

2/21/2020 23:00 448.9804621 

2/21/2020 23:15 519.9832513 

2/21/2020 23:30 354.7499948 

2/21/2020 23:45 376.9218694 

2/22/2020 0:00 354.4860439 

2/22/2020 0:15 319.3805756 

2/22/2020 0:30 214.5920727 

2/22/2020 0:45 386.6880523 

2/22/2020 1:00 428.3922928 

2/22/2020 1:15 462.9698592 

2/22/2020 1:30 447.3967568 

2/22/2020 1:45 445.2851497 

2/22/2020 2:00 315.4213123 

2/22/2020 2:15 316.4771159 

2/22/2020 2:30 305.1272276 

2/22/2020 2:45 296.6807992 

2/22/2020 3:00 288.4983216 

2/22/2020 3:15 289.0262234 

2/22/2020 3:30 290.082027 

2/22/2020 3:45 291.9296832 

2/22/2020 4:00 289.0262234 

2/22/2020 4:15 289.2901743 

2/22/2020 4:30 279.7879423 

2/22/2020 4:45 277.4123843 

2/22/2020 5:00 270.8136121 

2/22/2020 5:15 257.0881658 

2/22/2020 5:30 259.199773 

2/22/2020 5:45 276.3565807 

2/22/2020 6:00 259.9916256 

2/22/2020 6:15 253.6568043 

2/22/2020 6:30 286.3867145 

2/22/2020 6:45 239.4034563 

2/22/2020 7:00 284.2751074 

2/22/2020 7:15 337.3292361 

2/22/2020 7:30 220.6629432 

2/22/2020 7:45 326.5072496 

2/22/2020 8:00 337.8571379 

Date and Time Volume (Gal) 

2/22/2020 8:15 339.7047941 

2/22/2020 8:30 320.1724283 

2/22/2020 8:45 351.5825841 

2/22/2020 9:00 504.1461979 

2/22/2020 9:15 460.3303503 

2/22/2020 9:30 372.6986552 

2/22/2020 9:45 265.5345943 

2/22/2020 10:00 121.6813598 

2/22/2020 10:15 49.35881624 

2/22/2020 10:30 0 

2/22/2020 10:45 0 

2/22/2020 11:00 0 

2/22/2020 11:15 0 

2/22/2020 11:30 0 

2/22/2020 11:45 0 

2/22/2020 12:00 0 

2/22/2020 12:15 0 

2/22/2020 12:30 0 

2/22/2020 12:45 0 

2/22/2020 13:00 0 

2/22/2020 13:15 0 

2/22/2020 13:30 0 

2/22/2020 13:45 0 

2/22/2020 14:00 0 

2/22/2020 14:15 0 

2/22/2020 14:30 0 

2/22/2020 14:45 0 

2/22/2020 15:00 0 

2/22/2020 15:15 0 

2/22/2020 15:30 0 

2/22/2020 15:45 0 

2/22/2020 16:00 0 

2/22/2020 16:15 0 

2/22/2020 16:30 0 

2/22/2020 16:45 0 

2/22/2020 17:00 0 

2/22/2020 17:15 0 

2/22/2020 17:30 0 

2/22/2020 17:45 33.25781201 

2/22/2020 18:00 235.9720947 

Date and Time Volume (Gal) 

2/22/2020 18:15 449.244413 

2/22/2020 18:30 648.2633833 

2/22/2020 18:45 790.7968633 

2/22/2020 19:00 831.7092511 

2/22/2020 19:15 1447.770626 

2/22/2020 19:30 1272.771187 

2/22/2020 19:45 1358.555225 

2/22/2020 20:00 818.5117067 

2/22/2020 20:15 624.2438524 

2/22/2020 20:30 505.2020015 

2/22/2020 20:45 464.0256628 

2/22/2020 21:00 479.8627161 

2/22/2020 21:15 607.0870446 

2/22/2020 21:30 466.1372699 

2/22/2020 21:45 542.1551259 

2/22/2020 22:00 455.5792343 

2/22/2020 22:15 792.6445195 

2/22/2020 22:30 942.0407227 

2/22/2020 22:45 765.9854798 

2/22/2020 23:00 791.8526669 

2/22/2020 23:15 680.4653917 

2/22/2020 23:30 592.3057948 

2/22/2020 23:45 517.0797915 

2/23/2020 0:00 517.0797915 

2/23/2020 0:15 474.0557966 

2/23/2020 0:30 335.4815799 

2/23/2020 0:45 396.1902843 

2/23/2020 1:00 388.5357085 

2/23/2020 1:15 378.5055748 

2/23/2020 1:30 365.8359321 

2/23/2020 1:45 393.5507754 

2/23/2020 2:00 395.9263334 

2/23/2020 2:15 351.5825841 

2/23/2020 2:30 350.7907314 

2/23/2020 2:45 315.1573614 

2/23/2020 3:00 319.1166248 

2/23/2020 3:15 323.339839 

2/23/2020 3:30 325.715397 

2/23/2020 3:45 350.5267805 

2/23/2020 4:00 347.095419 



Chimney Rock Village Flow Meter Data 
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Date and Time Volume (Gal) 

2/23/2020 4:15 368.475441 

2/23/2020 4:30 345.5117136 

2/23/2020 4:45 347.8872716 

2/23/2020 5:00 358.7092581 

2/23/2020 5:15 332.5781201 

2/23/2020 5:30 366.8917357 

2/23/2020 5:45 359.7650617 

2/23/2020 6:00 0 

2/23/2020 6:15 241.7790143 

2/23/2020 6:30 286.9146163 

2/23/2020 6:45 277.1484334 

2/23/2020 7:00 274.7728754 

2/23/2020 7:15 280.579795 

2/23/2020 7:30 271.3415139 

2/23/2020 7:45 264.2148398 

2/23/2020 8:00 255.7684114 

2/23/2020 8:15 256.5602641 

2/23/2020 8:30 254.7126078 

2/23/2020 8:45 334.4257763 

2/23/2020 9:00 381.9369363 

2/23/2020 9:15 366.099883 

2/23/2020 9:30 335.217629 

2/23/2020 9:45 171.3041269 

2/23/2020 10:00 60.18080268 

2/23/2020 10:15 166.28906 

2/23/2020 10:30 5.542968668 

2/23/2020 10:45 0 

2/23/2020 11:00 0 

2/23/2020 11:15 0 

2/23/2020 11:30 0 

2/23/2020 11:45 0 

2/23/2020 12:00 0 

2/23/2020 12:15 0 

2/23/2020 12:30 0 

2/23/2020 12:45 0 

2/23/2020 13:00 0 

2/23/2020 13:15 0 

2/23/2020 13:30 0 

2/23/2020 13:45 0 

2/23/2020 14:00 0 

Date and Time Volume (Gal) 

2/23/2020 14:15 0 

2/23/2020 14:30 0 

2/23/2020 14:45 0 

2/23/2020 15:00 0 

2/23/2020 15:15 0 

2/23/2020 15:30 0 

2/23/2020 15:45 0 

2/23/2020 16:00 0 

2/23/2020 16:15 0 

2/23/2020 16:30 0 

2/23/2020 16:45 0 

2/23/2020 17:00 0 

2/23/2020 17:15 0 

2/23/2020 17:30 0 

2/23/2020 17:45 0 

2/23/2020 18:00 0 

2/23/2020 18:15 64.14006602 

2/23/2020 18:30 243.3627196 

2/23/2020 18:45 153.3554665 

2/23/2020 19:00 340.2326959 

2/23/2020 19:15 517.8716441 

2/23/2020 19:30 584.1233173 

2/23/2020 19:45 750.1484264 

2/23/2020 20:00 747.5089175 

2/23/2020 20:15 856.2566838 

2/23/2020 20:30 800.8269971 

2/23/2020 20:45 703.4291191 

2/23/2020 21:00 755.1634933 

2/23/2020 21:15 698.4140522 

2/23/2020 21:30 675.4503248 

2/23/2020 21:45 740.1182926 

2/23/2020 22:00 738.2706364 

2/23/2020 22:15 559.8398355 

2/23/2020 22:30 530.8052377 

2/23/2020 22:45 692.0792309 

2/23/2020 23:00 709.2360386 

2/23/2020 23:15 608.6707499 

2/23/2020 23:30 476.4313546 

2/23/2020 23:45 418.6261099 

2/24/2020 0:00 345.5117136 

Date and Time Volume (Gal) 

2/24/2020 0:15 295.3610447 

2/24/2020 0:30 408.3320252 

2/24/2020 0:45 569.6060184 

2/24/2020 1:00 371.6428517 

2/24/2020 1:15 444.493297 

2/24/2020 1:30 434.7271141 

2/24/2020 1:45 457.1629397 

2/24/2020 2:00 442.6456408 

2/24/2020 2:15 389.855463 

2/24/2020 2:30 253.9207552 

2/24/2020 2:45 312.7818034 

2/24/2020 3:00 322.0200845 

2/24/2020 3:15 333.6339236 

2/24/2020 3:30 149.660154 

2/24/2020 3:45 153.8833683 

2/24/2020 4:00 210.3688585 

2/24/2020 4:15 211.6886129 

2/24/2020 4:30 219.8710905 

2/24/2020 4:45 207.2014478 

2/24/2020 5:00 262.6311345 

2/24/2020 5:15 221.9826976 

2/24/2020 5:30 204.2979881 

2/24/2020 5:45 212.7444165 

2/24/2020 6:00 210.8967603 

2/24/2020 6:15 281.6355985 

2/24/2020 6:30 240.7232107 

2/24/2020 6:45 346.3035663 

2/24/2020 7:00 224.3582556 

2/24/2020 7:15 216.7036798 

2/24/2020 7:30 178.4308009 

2/24/2020 7:45 234.1244385 

2/24/2020 8:00 234.6523403 

2/24/2020 8:15 270.2857103 

2/24/2020 8:30 519.1913986 

2/24/2020 8:45 522.6227601 

2/24/2020 9:00 326.7712005 

2/24/2020 9:15 331.2583656 

2/24/2020 9:30 328.090955 

2/24/2020 9:45 332.842071 

2/24/2020 10:00 449.7723148 



Chimney Rock Village Flow Meter Data 
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Date and Time Volume (Gal) 

2/24/2020 10:15 530.013385 

2/24/2020 10:30 404.3727619 

2/24/2020 10:45 566.1746568 

2/24/2020 11:00 501.7706399 

2/24/2020 11:15 439.742181 

2/24/2020 11:30 353.6941912 

2/24/2020 11:45 314.8934105 

2/24/2020 12:00 301.4319152 

2/24/2020 12:15 378.7695257 

2/24/2020 12:30 380.353231 

2/24/2020 12:45 481.1824706 

2/24/2020 13:00 401.4693021 

2/24/2020 13:15 328.3549059 

2/24/2020 13:30 320.1724283 

2/24/2020 13:45 319.1166248 

2/24/2020 14:00 272.1333665 

2/24/2020 14:15 195.5876087 

2/24/2020 14:30 189.2527874 

2/24/2020 14:45 210.8967603 

2/24/2020 15:00 160.7460914 

2/24/2020 15:15 195.3236578 

2/24/2020 15:30 166.8169618 

2/24/2020 15:45 16.36495512 

2/24/2020 16:00 147.284596 

2/24/2020 16:15 144.6450872 

2/24/2020 16:30 117.4581456 

2/24/2020 16:45 102.9408467 

2/24/2020 17:00 137.782364 

2/24/2020 17:15 215.6478763 

2/24/2020 17:30 232.8046841 

2/24/2020 17:45 249.4335901 

2/24/2020 18:00 165.2332565 

2/24/2020 18:15 183.7098187 

2/24/2020 18:30 245.2103758 

2/24/2020 18:45 247.5859338 

2/24/2020 19:00 183.1819169 

2/24/2020 19:15 128.0161811 

2/24/2020 19:30 118.5139491 

2/24/2020 19:45 114.026784 

2/24/2020 20:00 95.02232003 

Date and Time Volume (Gal) 

2/24/2020 20:15 15.83705334 

2/24/2020 20:30 0 

2/24/2020 20:45 89.74330225 

2/24/2020 21:00 84.46428447 

2/24/2020 21:15 125.6406231 

2/24/2020 21:30 152.5636138 

2/24/2020 21:45 117.1941947 

2/24/2020 22:00 153.6194174 

2/24/2020 22:15 128.0161811 

2/24/2020 22:30 191.8922963 

2/24/2020 22:45 160.4821405 

2/24/2020 23:00 181.0703098 

2/24/2020 23:15 180.8063589 

2/24/2020 23:30 122.4732125 

2/24/2020 23:45 208.7851532 

2/25/2020 0:00 68.36328024 

2/25/2020 0:15 69.4190838 

2/25/2020 0:30 182.6540152 

2/25/2020 0:45 188.7248856 

2/25/2020 1:00 186.3493276 

2/25/2020 1:15 96.07812358 

2/25/2020 1:30 140.6858238 

2/25/2020 1:45 149.9241049 

2/25/2020 2:00 87.10379336 

2/25/2020 2:15 30.35435223 

2/25/2020 2:30 54.9017849 

2/25/2020 2:45 14.78124978 

2/25/2020 3:00 3.431361556 

2/25/2020 3:15 0 

2/25/2020 3:30 0 

2/25/2020 3:45 0 

2/25/2020 4:00 0 

2/25/2020 4:15 0 

2/25/2020 4:30 0 

2/25/2020 4:45 0 

2/25/2020 5:00 0 

2/25/2020 5:15 0 

2/25/2020 5:30 0 

2/25/2020 5:45 0 

2/25/2020 6:00 0 

Date and Time Volume (Gal) 

2/25/2020 6:15 0 

2/25/2020 6:30 0 

2/25/2020 6:45 0 

2/25/2020 7:00 0 

2/25/2020 7:15 0 

2/25/2020 7:30 0 

2/25/2020 7:45 0 

2/25/2020 8:00 0 

2/25/2020 8:15 0 

2/25/2020 8:30 0 

2/25/2020 8:45 0 

2/25/2020 9:00 0 

2/25/2020 9:15 0 

2/25/2020 9:30 0 

2/25/2020 9:45 0 

2/25/2020 10:00 0 

2/25/2020 10:15 0 

2/25/2020 10:30 0 

2/25/2020 10:45 0 

2/25/2020 11:00 0 

2/25/2020 11:15 0 

2/25/2020 11:30 0 

2/25/2020 11:45 0 

2/25/2020 12:00 0 

2/25/2020 12:15 0 

2/25/2020 12:30 0 

2/25/2020 12:45 0 

2/25/2020 13:00 0 

2/25/2020 13:15 0 

2/25/2020 13:30 0 

2/25/2020 13:45 0 

2/25/2020 14:00 0 

2/25/2020 14:15 0 

2/25/2020 14:30 0 

2/25/2020 14:45 0 

2/25/2020 15:00 0 

2/25/2020 15:15 6.862723113 

2/25/2020 15:30 150.1880558 

2/25/2020 15:45 25.86718712 

2/25/2020 16:00 33.5217629 



Chimney Rock Village Flow Meter Data 
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Date and Time Volume (Gal) 

2/25/2020 16:15 98.45368158 

2/25/2020 16:30 45.3995529 

2/25/2020 16:45 120.3616054 

2/25/2020 17:00 156.2589263 

2/25/2020 17:15 112.9709805 

2/25/2020 17:30 109.0117171 

2/25/2020 17:45 183.4458678 

2/25/2020 18:00 121.4174089 

2/25/2020 18:15 148.8683014 

2/25/2020 18:30 144.3811363 

2/25/2020 18:45 14.78124978 

2/25/2020 19:00 165.2332565 

2/25/2020 19:15 119.8337036 

2/25/2020 19:30 134.8789043 

2/25/2020 19:45 150.9799085 

2/25/2020 20:00 179.2226536 

2/25/2020 20:15 201.6584792 

2/25/2020 20:30 230.693077 

2/25/2020 20:45 188.9888365 

2/25/2020 21:00 280.3158441 

2/25/2020 21:15 225.6780101 

2/25/2020 21:30 236.4999965 

2/25/2020 21:45 248.9056883 

2/25/2020 22:00 454.2594799 

2/25/2020 22:15 358.973209 

2/25/2020 22:30 448.1886095 

2/25/2020 22:45 288.2343707 

2/25/2020 23:00 332.5781201 

2/25/2020 23:15 222.5105994 

2/25/2020 23:30 229.9012243 

2/25/2020 23:45 436.3108195 

2/26/2020 0:00 465.873319 

2/26/2020 0:15 429.1841454 

2/26/2020 0:30 262.6311345 

2/26/2020 0:45 289.8180761 

2/26/2020 1:00 384.3124943 

2/26/2020 1:15 339.968745 

2/26/2020 1:30 346.5675172 

2/26/2020 1:45 365.3080303 

2/26/2020 2:00 407.8041234 

Date and Time Volume (Gal) 

2/26/2020 2:15 419.4179626 

2/26/2020 2:30 596.2650582 

2/26/2020 2:45 232.2767823 

2/26/2020 3:00 391.4391683 

2/26/2020 3:15 414.1389448 

2/26/2020 3:30 288.4983216 

2/26/2020 3:45 362.4045705 

2/26/2020 4:00 460.0663995 

2/26/2020 4:15 431.8236543 

2/26/2020 4:30 467.9849261 

2/26/2020 4:45 366.8917357 

2/26/2020 5:00 338.6489905 

2/26/2020 5:15 468.248877 

2/26/2020 5:30 444.493297 

2/26/2020 5:45 391.1752174 

2/26/2020 6:00 401.733253 

2/26/2020 6:15 438.1584757 

2/26/2020 6:30 475.9034528 

2/26/2020 6:45 530.013385 

2/26/2020 7:00 566.7025586 

2/26/2020 7:15 570.397871 

2/26/2020 7:30 639.8169548 

2/26/2020 7:45 590.4581386 

2/26/2020 8:00 645.3599235 

2/26/2020 8:15 658.8214188 

2/26/2020 8:30 447.9246586 

2/26/2020 8:45 706.5965297 

2/26/2020 9:00 621.3403926 

2/26/2020 9:15 533.7086975 

2/26/2020 9:30 466.1372699 

2/26/2020 9:45 494.1160641 

2/26/2020 10:00 351.846535 

2/26/2020 10:15 376.6579185 

2/26/2020 10:30 348.9430752 

2/26/2020 10:45 517.6076933 

2/26/2020 11:00 491.4765552 

2/26/2020 11:15 390.6473157 

2/26/2020 11:30 230.693077 

2/26/2020 11:45 142.0055783 

2/26/2020 12:00 188.9888365 

Date and Time Volume (Gal) 

2/26/2020 12:15 156.786828 

2/26/2020 12:30 210.3688585 

2/26/2020 12:45 100.0373869 

2/26/2020 13:00 0 

2/26/2020 13:15 162.5937476 

2/26/2020 13:30 136.7265605 

2/26/2020 13:45 137.5184131 

2/26/2020 14:00 154.9391718 

2/26/2020 14:15 148.0764487 

2/26/2020 14:30 183.4458678 

2/26/2020 14:45 85.78403891 

2/26/2020 15:00 57.54129379 

2/26/2020 15:15 44.87165112 

2/26/2020 15:30 27.45089245 

2/26/2020 15:45 6.070870446 

2/26/2020 16:00 0 

2/26/2020 16:15 0 

2/26/2020 16:30 0 

2/26/2020 16:45 0 

2/26/2020 17:00 0 

2/26/2020 17:15 0 

2/26/2020 17:30 0 

2/26/2020 17:45 0 

2/26/2020 18:00 0 

2/26/2020 18:15 0 

2/26/2020 18:30 4.223214223 

2/26/2020 18:45 9.238281114 

2/26/2020 19:00 34.31361556 

2/26/2020 19:15 123.529016 

2/26/2020 19:30 91.32700758 

2/26/2020 19:45 164.7053547 

2/26/2020 20:00 164.4414038 

2/26/2020 20:15 128.280132 

2/26/2020 20:30 191.8922963 

2/26/2020 20:45 210.1049076 

2/26/2020 21:00 331.7862674 

2/26/2020 21:15 343.6640574 

2/26/2020 21:30 400.6774494 

2/26/2020 21:45 446.6049041 

2/26/2020 22:00 387.479905 
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Date and Time Volume (Gal) 

2/26/2020 22:15 0 

2/26/2020 22:30 655.3900573 

2/26/2020 22:45 631.6344773 

2/26/2020 23:00 632.9542317 

2/26/2020 23:15 855.9927329 

2/26/2020 23:30 773.3761047 

2/26/2020 23:45 625.5636068 

2/27/2020 0:00 634.5379371 

2/27/2020 0:15 831.973202 

2/27/2020 0:30 784.9899438 

2/27/2020 0:45 761.7622655 

2/27/2020 1:00 779.9748769 

2/27/2020 1:15 727.44865 

2/27/2020 1:30 754.8995424 

2/27/2020 1:45 641.6646111 

2/27/2020 2:00 649.8470886 

2/27/2020 2:15 609.1986517 

2/27/2020 2:30 606.8230937 

2/27/2020 2:45 638.2332495 

2/27/2020 3:00 552.1852597 

2/27/2020 3:15 563.271197 

2/27/2020 3:30 753.3158371 

2/27/2020 3:45 706.068628 

2/27/2020 4:00 693.3989853 

2/27/2020 4:15 664.3643875 

2/27/2020 4:30 669.1155035 

2/27/2020 4:45 684.688606 

2/27/2020 5:00 722.1696322 

2/27/2020 5:15 678.0898337 

2/27/2020 5:30 694.190838 

2/27/2020 5:45 624.5078033 

2/27/2020 6:00 670.9631597 

2/27/2020 6:15 771.2644975 

2/27/2020 6:30 683.3688515 

2/27/2020 6:45 612.3660624 

2/27/2020 7:00 528.4296797 

2/27/2020 7:15 614.2137186 

2/27/2020 7:30 522.6227601 

2/27/2020 7:45 703.9570209 

2/27/2020 8:00 750.4123773 

Date and Time Volume (Gal) 

2/27/2020 8:15 320.4363792 

2/27/2020 8:30 1127.598198 

2/27/2020 8:45 925.4118167 

2/27/2020 9:00 814.2884924 

2/27/2020 9:15 783.1422875 

2/27/2020 9:30 613.4218659 

2/27/2020 9:45 844.6428447 

2/27/2020 10:00 965.5323518 

2/27/2020 10:15 363.1964232 

2/27/2020 10:30 765.457578 

2/27/2020 10:45 799.2432918 

2/27/2020 11:00 918.0211918 

2/27/2020 11:15 792.6445195 

2/27/2020 11:30 514.7042335 

2/27/2020 11:45 519.9832513 

2/27/2020 12:00 1054.219851 

2/27/2020 12:15 956.5580216 

2/27/2020 12:30 920.3967498 

2/27/2020 12:45 873.1495407 

2/27/2020 13:00 704.4849226 

2/27/2020 13:15 546.642291 

2/27/2020 13:30 711.8755475 

2/27/2020 13:45 610.5184062 

2/27/2020 14:00 712.6674002 

2/27/2020 14:15 605.5033393 

2/27/2020 14:30 393.5507754 

2/27/2020 14:45 541.3632733 

2/27/2020 15:00 279.2600405 

2/27/2020 15:15 179.2226536 

2/27/2020 15:30 140.9497747 

2/27/2020 15:45 140.6858238 

2/27/2020 16:00 183.9737696 

2/27/2020 16:15 158.8984352 

2/27/2020 16:30 121.6813598 

2/27/2020 16:45 197.9631667 

2/27/2020 17:00 132.5033463 

2/27/2020 17:15 168.4006672 

2/27/2020 17:30 170.7762252 

2/27/2020 17:45 150.7159576 

2/27/2020 18:00 224.6222065 

Date and Time Volume (Gal) 

2/27/2020 18:15 300.3761116 

2/27/2020 18:30 245.7382776 

2/27/2020 18:45 232.5407332 

2/27/2020 19:00 322.2840354 

2/27/2020 19:15 433.4073597 

2/27/2020 19:30 255.7684114 

2/27/2020 19:45 228.317519 

2/27/2020 20:00 364.7801285 

2/27/2020 20:15 632.4263299 

2/27/2020 20:30 575.6768888 

2/27/2020 20:45 518.9274477 

2/27/2020 21:00 561.6874917 

2/27/2020 21:15 430.5038999 

2/27/2020 21:30 1126.278443 

2/27/2020 21:45 668.8515526 

2/27/2020 22:00 599.4324688 

2/27/2020 22:15 468.5128279 

2/27/2020 22:30 416.2505519 

2/27/2020 22:45 549.2817999 

2/27/2020 23:00 674.9224231 

2/27/2020 23:15 715.3069091 

2/27/2020 23:30 653.806352 

2/27/2020 23:45 739.8543418 

2/28/2020 0:00 528.9575815 

2/28/2020 0:15 591.777893 

2/28/2020 0:30 623.7159506 

2/28/2020 0:45 627.1473122 

2/28/2020 1:00 777.8632698 

2/28/2020 1:15 420.4737661 

2/28/2020 1:30 433.9352615 

2/28/2020 1:45 413.3470921 

2/28/2020 2:00 399.8855968 

2/28/2020 2:15 408.0680743 

2/28/2020 2:30 386.4241014 

2/28/2020 2:45 415.986601 

2/28/2020 3:00 415.4586992 

2/28/2020 3:15 418.0982081 

2/28/2020 3:30 590.1941877 

2/28/2020 3:45 592.5697457 

2/28/2020 4:00 585.7070226 
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Date and Time Volume (Gal) 

2/28/2020 4:15 590.9860404 

2/28/2020 4:30 542.4190768 

2/28/2020 4:45 579.6361522 

2/28/2020 5:00 558.2561302 

2/28/2020 5:15 585.1791208 

2/28/2020 5:30 588.6104824 

2/28/2020 5:45 604.9754375 

2/28/2020 6:00 728.5044535 

2/28/2020 6:15 716.0987617 

2/28/2020 6:30 680.9932935 

2/28/2020 6:45 686.0083604 

2/28/2020 7:00 678.0898337 

2/28/2020 7:15 639.553004 

2/28/2020 7:30 694.9826906 

2/28/2020 7:45 665.9480928 

2/28/2020 8:00 711.6115966 

2/28/2020 8:15 596.2650582 

2/28/2020 8:30 550.3376035 

2/28/2020 8:45 377.4497712 

2/28/2020 9:00 659.3493206 

2/28/2020 9:15 544.0027821 

2/28/2020 9:30 424.6969803 

2/28/2020 9:45 546.3783401 

2/28/2020 10:00 530.2773359 

2/28/2020 10:15 342.6082539 

2/28/2020 10:30 263.950889 

2/28/2020 10:45 334.4257763 

2/28/2020 11:00 247.0580321 

2/28/2020 11:15 536.3482064 

2/28/2020 11:30 299.0563572 

2/28/2020 11:45 251.0172954 

2/28/2020 12:00 238.6116036 

2/28/2020 12:15 244.4185232 

2/28/2020 12:30 143.0613818 

2/28/2020 12:45 0 

2/28/2020 13:00 0 

2/28/2020 13:15 0 

2/28/2020 13:30 0 

2/28/2020 13:45 45.92745468 

2/28/2020 14:00 33.5217629 

Date and Time Volume (Gal) 

2/28/2020 14:15 18.74051312 

2/28/2020 14:30 64.6679678 

2/28/2020 14:45 104.524552 

2/28/2020 15:00 92.64676202 

2/28/2020 15:15 53.84598135 

2/28/2020 15:30 7.65457578 

2/28/2020 15:45 54.10993224 

2/28/2020 16:00 0 

2/28/2020 16:15 0 

2/28/2020 16:30 0 

2/28/2020 16:45 4.751116001 

2/28/2020 17:00 7.126674002 

2/28/2020 17:15 0 

2/28/2020 17:30 0.791852667 

2/28/2020 17:45 16.628906 

2/28/2020 18:00 175.5273412 

2/28/2020 18:15 172.3599305 

2/28/2020 18:30 169.7204216 

2/28/2020 18:45 243.0987687 

2/28/2020 19:00 128.0161811 

2/28/2020 19:15 321.7561336 

2/28/2020 19:30 298.5284554 

2/28/2020 19:45 268.4380541 

2/28/2020 20:00 173.1517832 

2/28/2020 20:15 223.8303538 

2/28/2020 20:30 622.3961962 

2/28/2020 20:45 525.262269 

2/28/2020 21:00 460.0663995 

2/28/2020 21:15 450.5641675 

2/28/2020 21:30 1089.325319 

2/28/2020 21:45 1175.637259 

2/28/2020 22:00 1082.198645 

2/28/2020 22:15 1016.474873 

2/28/2020 22:30 942.0407227 

2/28/2020 22:45 833.8208582 

2/28/2020 23:00 977.4101418 

2/28/2020 23:15 997.9983112 

2/28/2020 23:30 1075.335922 

2/28/2020 23:45 776.8074662 

2/29/2020 0:00 735.8950784 

Date and Time Volume (Gal) 

2/29/2020 0:15 753.3158371 

2/29/2020 0:30 603.1277813 

2/29/2020 0:45 846.22655 

2/29/2020 1:00 894.7935136 

2/29/2020 1:15 771.2644975 

2/29/2020 1:30 758.330904 

2/29/2020 1:45 549.2817999 

2/29/2020 2:00 527.1099253 

2/29/2020 2:15 628.2031157 

2/29/2020 2:30 665.684142 

2/29/2020 2:45 1005.652887 

2/29/2020 3:00 290.082027 

2/29/2020 3:15 297.7366027 

2/29/2020 3:30 276.6205316 

2/29/2020 3:45 781.2946313 

2/29/2020 4:00 782.6143858 

2/29/2020 4:15 638.2332495 

2/29/2020 4:30 619.4927364 

2/29/2020 4:45 622.9240979 

2/29/2020 5:00 615.7974239 

2/29/2020 5:15 615.0055713 

2/29/2020 5:30 483.5580286 

2/29/2020 5:45 529.2215324 

2/29/2020 6:00 475.1116001 

2/29/2020 6:15 364.5161777 

2/29/2020 6:30 426.5446366 

2/29/2020 6:45 456.371087 

2/29/2020 7:00 209.5770058 

2/29/2020 7:15 401.9972039 

2/29/2020 7:30 486.7254392 

2/29/2020 7:45 490.4207517 

2/29/2020 8:00 492.004457 

2/29/2020 8:15 454.2594799 

2/29/2020 8:30 556.9363757 

2/29/2020 8:45 293.7773394 

2/29/2020 9:00 633.4821335 

2/29/2020 9:15 496.4916221 

2/29/2020 9:30 258.1439694 

2/29/2020 9:45 852.5613713 

2/29/2020 10:00 623.4519997 



Chimney Rock Village Flow Meter Data 

 

9 | P a g e  

 

Date and Time Volume (Gal) 

2/29/2020 10:15 492.5323588 

2/29/2020 10:30 818.5117067 

2/29/2020 10:45 660.1411733 

2/29/2020 11:00 586.2349244 

2/29/2020 11:15 565.3828042 

2/29/2020 11:30 594.9453037 

2/29/2020 11:45 876.3169513 

2/29/2020 12:00 924.3560131 

2/29/2020 12:15 1051.316391 

2/29/2020 12:30 876.8448531 

2/29/2020 12:45 736.6869311 

2/29/2020 13:00 756.4832478 

2/29/2020 13:15 506.257805 

2/29/2020 13:30 578.0524468 

2/29/2020 13:45 150.1880558 

2/29/2020 14:00 244.4185232 

2/29/2020 14:15 279.2600405 

2/29/2020 14:30 178.16685 

2/29/2020 14:45 360.2929634 

2/29/2020 15:00 281.3716476 

2/29/2020 15:15 381.9369363 

2/29/2020 15:30 431.5597034 

2/29/2020 15:45 348.9430752 

2/29/2020 16:00 500.7148364 

2/29/2020 16:15 552.1852597 

2/29/2020 16:30 532.388943 

2/29/2020 16:45 564.0630497 

2/29/2020 17:00 677.2979811 

2/29/2020 17:15 528.9575815 

2/29/2020 17:30 545.3225366 

2/29/2020 17:45 556.144523 

2/29/2020 18:00 348.4151734 

2/29/2020 18:15 632.9542317 

2/29/2020 18:30 640.6088075 

2/29/2020 18:45 589.1383842 

2/29/2020 19:00 724.0172884 

2/29/2020 19:15 842.7951884 

2/29/2020 19:30 938.873312 

2/29/2020 19:45 1211.006679 

2/29/2020 20:00 969.2276643 

Date and Time Volume (Gal) 

2/29/2020 20:15 273.7170719 

2/29/2020 20:30 423.9051277 

2/29/2020 20:45 634.0100353 

2/29/2020 21:00 727.1846991 

2/29/2020 21:15 773.1121538 

2/29/2020 21:30 1045.773422 

2/29/2020 21:45 729.0323553 

2/29/2020 22:00 713.4592529 

2/29/2020 22:15 2581.439694 

2/29/2020 22:30 2713.415139 

2/29/2020 22:45 2698.369938 

2/29/2020 23:00 2118.733786 

2/29/2020 23:15 1990.453654 

2/29/2020 23:30 1623.034016 

2/29/2020 23:45 1456.744956 

3/1/2020 0:00 1372.280672 

3/1/2020 0:15 1351.428551 

3/1/2020 0:30 1554.934687 

3/1/2020 0:45 847.2823536 

3/1/2020 1:00 592.5697457 

3/1/2020 1:15 761.7622655 

3/1/2020 1:30 980.8415034 

3/1/2020 1:45 763.08202 

3/1/2020 2:00 915.6456338 

3/1/2020 2:15 950.4871511 

3/1/2020 2:30 928.0513256 

3/1/2020 2:45 815.344296 

3/1/2020 3:00 638.7611513 

3/1/2020 3:15 607.0870446 

3/1/2020 3:30 673.8666195 

3/1/2020 3:45 642.1925128 

3/1/2020 4:00 503.6182961 

3/1/2020 4:15 398.8297932 

3/1/2020 4:30 404.6367128 

3/1/2020 4:45 494.9079168 

3/1/2020 5:00 472.7360421 

3/1/2020 5:15 480.6545688 

3/1/2020 5:30 517.6076933 

3/1/2020 5:45 505.7299032 

3/1/2020 6:00 496.4916221 

Date and Time Volume (Gal) 

3/1/2020 6:15 481.4464215 

3/1/2020 6:30 452.9397255 

3/1/2020 6:45 506.257805 

3/1/2020 7:00 471.9441895 

3/1/2020 7:15 297.4726519 

3/1/2020 7:30 394.3426281 

3/1/2020 7:45 639.8169548 

3/1/2020 8:00 616.3253257 

3/1/2020 8:15 673.0747668 

3/1/2020 8:30 440.7979846 

3/1/2020 8:45 457.4268906 

3/1/2020 9:00 618.4369328 

3/1/2020 9:15 654.3342537 

3/1/2020 9:30 623.9799015 

3/1/2020 9:45 651.430794 

3/1/2020 10:00 188.1969838 

3/1/2020 10:15 136.1986587 

3/1/2020 10:30 124.8487705 

3/1/2020 10:45 155.4670736 

3/1/2020 11:00 121.9453107 

3/1/2020 11:15 292.9854867 

3/1/2020 11:30 157.3147298 

3/1/2020 11:45 189.5167383 

3/1/2020 12:00 173.6796849 

3/1/2020 12:15 109.0117171 

3/1/2020 12:30 103.4687485 

3/1/2020 12:45 0 

3/1/2020 13:00 6.070870446 

3/1/2020 13:15 30.61830312 

3/1/2020 13:30 11.87779 

3/1/2020 13:45 2.111607112 

3/1/2020 14:00 0 

3/1/2020 14:15 0 

3/1/2020 14:30 0 

3/1/2020 14:45 0 

3/1/2020 15:00 0 

3/1/2020 15:15 0 

3/1/2020 15:30 0 

3/1/2020 15:45 0 

3/1/2020 16:00 0 
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Date and Time Volume (Gal) 

3/1/2020 16:15 0 

3/1/2020 16:30 0 

3/1/2020 16:45 0 

3/1/2020 17:00 0 

3/1/2020 17:15 0 

3/1/2020 17:30 0 

3/1/2020 17:45 0 

3/1/2020 18:00 0 

3/1/2020 18:15 0 

3/1/2020 18:30 0 

3/1/2020 18:45 0 

3/1/2020 19:00 0 

3/1/2020 19:15 0 

3/1/2020 19:30 0 

3/1/2020 19:45 0 

3/1/2020 20:00 4.223214223 

3/1/2020 20:15 43.81584757 

3/1/2020 20:30 88.4235478 

3/1/2020 20:45 96.07812358 

3/1/2020 21:00 107.1640609 

3/1/2020 21:15 110.0675207 

3/1/2020 21:30 98.98158336 

3/1/2020 21:45 151.7717612 

3/1/2020 22:00 89.74330225 

3/1/2020 22:15 135.406806 

3/1/2020 22:30 50.94252157 

3/1/2020 22:45 159.9542387 

3/1/2020 23:00 20.58816934 

3/1/2020 23:15 11.61383911 

3/1/2020 23:30 37.74497712 

3/1/2020 23:45 15.83705334 

3/2/2020 0:00 13.72544623 

3/2/2020 0:15 32.72991023 

3/2/2020 0:30 0 

3/2/2020 0:45 0 

3/2/2020 1:00 0 

3/2/2020 1:15 0 

3/2/2020 1:30 0 

3/2/2020 1:45 0 

3/2/2020 2:00 0 

Date and Time Volume (Gal) 

3/2/2020 2:15 0 

3/2/2020 2:30 0 

3/2/2020 2:45 0 

3/2/2020 3:00 0 

3/2/2020 3:15 0 

3/2/2020 3:30 0 

3/2/2020 3:45 0 

3/2/2020 4:00 0 

3/2/2020 4:15 0 

3/2/2020 4:30 0 

3/2/2020 4:45 0 

3/2/2020 5:00 0 

3/2/2020 5:15 0 

3/2/2020 5:30 0 

3/2/2020 5:45 0 

3/2/2020 6:00 0 

3/2/2020 6:15 0 

3/2/2020 6:30 0 

3/2/2020 6:45 0 

3/2/2020 7:00 0 

3/2/2020 7:15 6.070870446 

3/2/2020 7:30 0.527901778 

3/2/2020 7:45 13.19754445 

3/2/2020 8:00 4.751116001 

3/2/2020 8:15 0 

3/2/2020 8:30 32.20200845 

3/2/2020 8:45 10.03013378 

3/2/2020 9:00 58.33314646 

3/2/2020 9:15 85.52008802 

3/2/2020 9:30 52.26227601 

3/2/2020 9:45 58.06919557 

3/2/2020 10:00 0.527901778 

3/2/2020 10:15 25.60323623 

3/2/2020 10:30 59.38895002 

3/2/2020 10:45 0 

3/2/2020 11:00 0 

3/2/2020 11:15 0 

3/2/2020 11:30 0 

3/2/2020 11:45 0 

3/2/2020 12:00 0 

Date and Time Volume (Gal) 

3/2/2020 12:15 0 

3/2/2020 12:30 0 

3/2/2020 12:45 0 

3/2/2020 13:00 0 

3/2/2020 13:15 0 

3/2/2020 13:30 0 

3/2/2020 13:45 0 

3/2/2020 14:00 0 

3/2/2020 14:15 0 

3/2/2020 14:30 0 

3/2/2020 14:45 0 

3/2/2020 15:00 0 

3/2/2020 15:15 0 

3/2/2020 15:30 0 

3/2/2020 15:45 4.487165112 

3/2/2020 16:00 0 

3/2/2020 16:15 0 

3/2/2020 16:30 0 

3/2/2020 16:45 0 

3/2/2020 17:00 0 

3/2/2020 17:15 0 

3/2/2020 17:30 0 

3/2/2020 17:45 0 

3/2/2020 18:00 0 

3/2/2020 18:15 0 

3/2/2020 18:30 0 

3/2/2020 18:45 0 

3/2/2020 19:00 0 

3/2/2020 19:15 0 

3/2/2020 19:30 0 

3/2/2020 19:45 0 

3/2/2020 20:00 0 

3/2/2020 20:15 0 

3/2/2020 20:30 0 

3/2/2020 20:45 0 

3/2/2020 21:00 0 

3/2/2020 21:15 0 

3/2/2020 21:30 0 

3/2/2020 21:45 0 

3/2/2020 22:00 0 
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Date and Time Volume (Gal) 

3/2/2020 22:15 0 

3/2/2020 22:30 0 

3/2/2020 22:45 0 

3/2/2020 23:00 0 

3/2/2020 23:15 0 

3/2/2020 23:30 0 

3/2/2020 23:45 0 

3/3/2020 0:00 0 

3/3/2020 0:15 0 

3/3/2020 0:30 0 

3/3/2020 0:45 0 

3/3/2020 1:00 0 

3/3/2020 1:15 0 

3/3/2020 1:30 0 

3/3/2020 1:45 0 

3/3/2020 2:00 0 

3/3/2020 2:15 0 

3/3/2020 2:30 0 

3/3/2020 2:45 0 

3/3/2020 3:00 0 

3/3/2020 3:15 0 

3/3/2020 3:30 0 

3/3/2020 3:45 0 

3/3/2020 4:00 0 

3/3/2020 4:15 0 

3/3/2020 4:30 0 

3/3/2020 4:45 0 

3/3/2020 5:00 0 

3/3/2020 5:15 0 

3/3/2020 5:30 0 

3/3/2020 5:45 0 

3/3/2020 6:00 0 

3/3/2020 6:15 0 

3/3/2020 6:30 0 

3/3/2020 6:45 0 

3/3/2020 7:00 0 

3/3/2020 7:15 0 

3/3/2020 7:30 0 

3/3/2020 7:45 0 

3/3/2020 8:00 0 

Date and Time Volume (Gal) 

3/3/2020 8:15 0 

3/3/2020 8:30 0 

3/3/2020 8:45 0 

3/3/2020 9:00 0 

3/3/2020 9:15 0 

3/3/2020 9:30 159.6902878 

3/3/2020 9:45 0 

3/3/2020 10:00 0 

3/3/2020 10:15 30.88225401 

3/3/2020 10:30 0 

3/3/2020 10:45 0 

3/3/2020 11:00 0 

3/3/2020 11:15 0 

3/3/2020 11:30 0 

3/3/2020 11:45 45.13560201 

3/3/2020 12:00 0 

3/3/2020 12:15 0 

3/3/2020 12:30 0 

3/3/2020 12:45 0 

3/3/2020 13:00 0 

3/3/2020 13:15 0 

3/3/2020 13:30 0 

3/3/2020 13:45 0 

3/3/2020 14:00 0 

3/3/2020 14:15 0 

3/3/2020 14:30 0 

3/3/2020 14:45 0 

3/3/2020 15:00 0 

3/3/2020 15:15 0 

3/3/2020 15:30 0 

3/3/2020 15:45 0 

3/3/2020 16:00 0 

3/3/2020 16:15 0 

3/3/2020 16:30 0 

3/3/2020 16:45 0 

3/3/2020 17:00 0 

3/3/2020 17:15 0 

3/3/2020 17:30 0 

3/3/2020 17:45 0 

3/3/2020 18:00 0 

Date and Time Volume (Gal) 

3/3/2020 18:15 0 

3/3/2020 18:30 0 

3/3/2020 18:45 0 

3/3/2020 19:00 0 

3/3/2020 19:15 17.68470956 

3/3/2020 19:30 147.5485469 

3/3/2020 19:45 286.6506654 

3/3/2020 20:00 191.3643945 

3/3/2020 20:15 258.6718712 

3/3/2020 20:30 221.7187467 

3/3/2020 20:45 268.4380541 

3/3/2020 21:00 531.5970904 

3/3/2020 21:15 400.1495477 

3/3/2020 21:30 497.5474257 

3/3/2020 21:45 497.5474257 

3/3/2020 22:00 459.2745468 

3/3/2020 22:15 679.6735391 

3/3/2020 22:30 784.1980911 

3/3/2020 22:45 706.068628 

3/3/2020 23:00 696.8303469 

3/3/2020 23:15 649.8470886 

3/3/2020 23:30 444.7572479 

3/3/2020 23:45 701.8454137 

3/4/2020 0:00 554.0329159 

3/4/2020 0:15 534.5005501 

3/4/2020 0:30 540.3074697 

3/4/2020 0:45 560.895639 

3/4/2020 1:00 547.9620455 

3/4/2020 1:15 516.2879388 

3/4/2020 1:30 434.7271141 

3/4/2020 1:45 443.7014443 

3/4/2020 2:00 416.2505519 

3/4/2020 2:15 422.3214223 

3/4/2020 2:30 435.5189668 

3/4/2020 2:45 428.9201946 

3/4/2020 3:00 405.1646146 

3/4/2020 3:15 401.2053512 

3/4/2020 3:30 388.0078068 

3/4/2020 3:45 371.3789008 

3/4/2020 4:00 353.9581421 



Chimney Rock Village Flow Meter Data 
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Date and Time Volume (Gal) 

3/4/2020 4:15 488.8370464 

3/4/2020 4:30 501.506689 

3/4/2020 4:45 475.375551 

3/4/2020 5:00 472.4720912 

3/4/2020 5:15 391.4391683 

3/4/2020 5:30 372.1707534 

3/4/2020 5:45 395.1344808 

3/4/2020 6:00 406.2204181 

3/4/2020 6:15 292.1936341 

3/4/2020 6:30 302.4877187 

3/4/2020 6:45 267.1182996 

3/4/2020 7:00 305.1272276 

3/4/2020 7:15 329.1467585 

3/4/2020 7:30 325.4514461 

3/4/2020 7:45 357.3895037 

3/4/2020 8:00 298.7924063 

3/4/2020 8:15 347.095419 

3/4/2020 8:30 383.7845925 

3/4/2020 8:45 397.5100388 

3/4/2020 9:00 366.6277848 

3/4/2020 9:15 322.0200845 

3/4/2020 9:30 544.7946348 

3/4/2020 9:45 403.5809092 

3/4/2020 10:00 604.4475357 

3/4/2020 10:15 489.1009972 

3/4/2020 10:30 366.099883 

3/4/2020 10:45 366.8917357 

3/4/2020 11:00 320.7003301 

3/4/2020 11:15 233.3325858 

3/4/2020 11:30 268.702005 

3/4/2020 11:45 248.6417374 

3/4/2020 12:00 192.6841489 

3/4/2020 12:15 143.0613818 

3/4/2020 12:30 132.2393954 

3/4/2020 12:45 164.9693056 

3/4/2020 13:00 103.4687485 

3/4/2020 13:15 62.82031157 

3/4/2020 13:30 7.126674002 

3/4/2020 13:45 0 

3/4/2020 14:00 0 

Date and Time Volume (Gal) 

3/4/2020 14:15 0 

3/4/2020 14:30 0 

3/4/2020 14:45 0 

3/4/2020 15:00 0 

3/4/2020 15:15 0 

3/4/2020 15:30 0 

3/4/2020 15:45 0 

3/4/2020 16:00 0 

3/4/2020 16:15 0 

3/4/2020 16:30 0 

3/4/2020 16:45 0 

3/4/2020 17:00 0 

3/4/2020 17:15 0 

3/4/2020 17:30 0 

3/4/2020 17:45 0 

3/4/2020 18:00 0 

3/4/2020 18:15 0 

3/4/2020 18:30 0 

3/4/2020 18:45 0 

3/4/2020 19:00 0 

3/4/2020 19:15 0 

3/4/2020 19:30 0 

3/4/2020 19:45 2.111607112 

3/4/2020 20:00 12.40569178 

3/4/2020 20:15 86.57589158 

3/4/2020 20:30 84.20033358 

3/4/2020 20:45 103.9966503 

3/4/2020 21:00 165.4972074 

3/4/2020 21:15 321.7561336 

3/4/2020 21:30 148.8683014 

3/4/2020 21:45 234.1244385 

3/4/2020 22:00 230.4291261 

3/4/2020 22:15 262.8950854 

3/4/2020 22:30 271.3415139 

3/4/2020 22:45 365.0440794 

3/4/2020 23:00 320.1724283 

3/4/2020 23:15 300.6400625 

3/4/2020 23:30 361.6127179 

3/4/2020 23:45 266.326447 

3/5/2020 0:00 317.2689685 

Date and Time Volume (Gal) 

3/5/2020 0:15 337.8571379 

3/5/2020 0:30 201.6584792 

3/5/2020 0:45 402.7890566 

3/5/2020 1:00 404.6367128 

3/5/2020 1:15 459.0105959 

3/5/2020 1:30 453.2036763 

3/5/2020 1:45 504.1461979 

3/5/2020 2:00 489.8928499 

3/5/2020 2:15 201.1305774 

3/5/2020 2:30 196.1155105 

3/5/2020 2:45 202.4503318 

3/5/2020 3:00 228.8454207 

3/5/2020 3:15 222.2466485 

3/5/2020 3:30 223.8303538 

3/5/2020 3:45 229.9012243 

3/5/2020 4:00 295.0970939 

3/5/2020 4:15 266.8543487 

3/5/2020 4:30 242.8348178 

3/5/2020 4:45 229.1093716 

3/5/2020 5:00 301.4319152 

3/5/2020 5:15 304.5993259 

3/5/2020 5:30 286.6506654 

3/5/2020 5:45 300.3761116 

3/5/2020 6:00 456.8989888 

3/5/2020 6:15 341.5524503 

3/5/2020 6:30 359.2371599 

3/5/2020 6:45 613.9497677 

3/5/2020 7:00 708.7081369 

3/5/2020 7:15 681.7851462 

3/5/2020 7:30 597.0569108 

3/5/2020 7:45 654.0703028 

3/5/2020 8:00 1500.560804 

3/5/2020 8:15 1339.286811 

3/5/2020 8:30 1142.907349 

3/5/2020 8:45 1154.785139 

3/5/2020 9:00 1012.51561 

3/5/2020 9:15 748.0368193 

3/5/2020 9:30 475.375551 

3/5/2020 9:45 698.4140522 

3/5/2020 10:00 516.0239879 



Chimney Rock Village Flow Meter Data 
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Date and Time Volume (Gal) 

3/5/2020 10:15 585.9709735 

3/5/2020 10:30 331.2583656 

3/5/2020 10:45 77.33761047 

3/5/2020 11:00 215.1199745 

3/5/2020 11:15 161.537944 

3/5/2020 11:30 120.6255563 

3/5/2020 11:45 61.50055713 

3/5/2020 12:00 58.86104824 

3/5/2020 12:15 46.45535646 

3/5/2020 12:30 12.66964267 

3/5/2020 12:45 4.223214223 

3/5/2020 13:00 0.263950889 

3/5/2020 13:15 0 

3/5/2020 13:30 0 

3/5/2020 13:45 0 

3/5/2020 14:00 0 

3/5/2020 14:15 0 

3/5/2020 14:30 0 

3/5/2020 14:45 0 

3/5/2020 15:00 0 

3/5/2020 15:15 0 

3/5/2020 15:30 0 

3/5/2020 15:45 0 

3/5/2020 16:00 9.238281114 

3/5/2020 16:15 51.73437424 

3/5/2020 16:30 65.72377135 

3/5/2020 16:45 53.31807957 

3/5/2020 17:00 112.7070296 

3/5/2020 17:15 88.4235478 

3/5/2020 17:30 108.7477663 

3/5/2020 17:45 155.7310245 

3/5/2020 18:00 78.12946313 

3/5/2020 18:15 15.30915156 

3/5/2020 18:30 87.36774425 

3/5/2020 18:45 142.53348 

3/5/2020 19:00 102.6768958 

3/5/2020 19:15 118.2499983 

3/5/2020 19:30 154.1473192 

3/5/2020 19:45 147.5485469 

3/5/2020 20:00 126.1685249 

Date and Time Volume (Gal) 

3/5/2020 20:15 304.8632767 

3/5/2020 20:30 338.6489905 

3/5/2020 20:45 380.8811328 

3/5/2020 21:00 766.7773324 

3/5/2020 21:15 374.8102623 

3/5/2020 21:30 297.208701 

3/5/2020 21:45 123.0011143 

3/5/2020 22:00 494.1160641 

3/5/2020 22:15 702.9012173 

3/5/2020 22:30 448.1886095 

3/5/2020 22:45 137.782364 

3/5/2020 23:00 536.0842555 

3/5/2020 23:15 465.6093681 

3/5/2020 23:30 467.9849261 

3/5/2020 23:45 683.1049006 

3/6/2020 0:00 754.1076898 

3/6/2020 0:15 819.8314611 

3/6/2020 0:30 644.5680708 

3/6/2020 0:45 809.5373764 

3/6/2020 1:00 803.466506 

3/6/2020 1:15 663.308584 

3/6/2020 1:30 455.0513326 

3/6/2020 1:45 503.3543452 

3/6/2020 2:00 490.9486535 

3/6/2020 2:15 512.0647246 

3/6/2020 2:30 578.0524468 

3/6/2020 2:45 554.5608177 

3/6/2020 3:00 540.0435188 

3/6/2020 3:15 536.3482064 

3/6/2020 3:30 511.8007737 

3/6/2020 3:45 508.8973139 

3/6/2020 4:00 523.1506619 

3/6/2020 4:15 515.760037 

3/6/2020 4:30 382.9927399 

3/6/2020 4:45 385.3682979 

3/6/2020 5:00 387.479905 

3/6/2020 5:15 403.8448601 

3/6/2020 5:30 406.2204181 

3/6/2020 5:45 411.4994359 

3/6/2020 6:00 232.8046841 

Date and Time Volume (Gal) 

3/6/2020 6:15 201.9224301 

3/6/2020 6:30 217.2315816 

3/6/2020 6:45 201.6584792 

3/6/2020 7:00 145.9648416 

3/6/2020 7:15 275.828679 

3/6/2020 7:30 277.4123843 

3/6/2020 7:45 0 

3/6/2020 8:00 0 

3/6/2020 8:15 331.7862674 

3/6/2020 8:30 357.9174054 

3/6/2020 8:45 260.5195274 

3/6/2020 9:00 174.7354885 

3/6/2020 9:15 139.1021185 

3/6/2020 9:30 137.782364 

3/6/2020 9:45 141.4776765 

3/6/2020 10:00 107.4280118 

3/6/2020 10:15 14.78124978 

3/6/2020 10:30 0 

3/6/2020 10:45 0 

3/6/2020 11:00 4.223214223 

3/6/2020 11:15 2.375558001 

3/6/2020 11:30 19.00446401 

3/6/2020 11:45 32.99386112 

3/6/2020 12:00 0.263950889 

3/6/2020 12:15 0 

3/6/2020 12:30 0 

3/6/2020 12:45 2.375558001 

3/6/2020 13:00 1.055803556 

3/6/2020 13:15 20.32421845 

3/6/2020 13:30 0 

3/6/2020 13:45 0 

3/6/2020 14:00 3.167410668 

3/6/2020 14:15 1.847656223 

3/6/2020 14:30 0 

3/6/2020 14:45 0 

3/6/2020 15:00 0 

3/6/2020 15:15 0 

3/6/2020 15:30 0 

3/6/2020 15:45 54.9017849 

3/6/2020 16:00 91.59095847 



Chimney Rock Village Flow Meter Data 
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Date and Time Volume (Gal) 

3/6/2020 16:15 86.83984247 

3/6/2020 16:30 111.9151769 

3/6/2020 16:45 116.9302438 

3/6/2020 17:00 161.537944 

3/6/2020 17:15 198.2271176 

3/6/2020 17:30 289.5541252 

3/6/2020 17:45 366.099883 

3/6/2020 18:00 456.6350379 

3/6/2020 18:15 411.4994359 

3/6/2020 18:30 439.4782301 

3/6/2020 18:45 455.3152835 

3/6/2020 19:00 449.5083639 

3/6/2020 19:15 432.3515561 

3/6/2020 19:30 780.2388278 

3/6/2020 19:45 533.7086975 

3/6/2020 20:00 523.4146128 

3/6/2020 20:15 577.7884959 

3/6/2020 20:30 676.5061284 

3/6/2020 20:45 510.4810192 

3/6/2020 21:00 419.4179626 

3/6/2020 21:15 437.8945248 

3/6/2020 21:30 368.2114901 

3/6/2020 21:45 446.868855 

3/6/2020 22:00 424.4330294 

3/6/2020 22:15 448.7165112 

3/6/2020 22:30 537.6679608 

3/6/2020 22:45 680.2014408 

3/6/2020 23:00 644.5680708 

3/6/2020 23:15 479.5987652 

3/6/2020 23:30 840.1556796 

3/6/2020 23:45 917.49329 

3/7/2020 0:00 375.3381641 

3/7/2020 0:15 360.0290125 

3/7/2020 0:30 298.0005536 

3/7/2020 0:45 567.2304604 

3/7/2020 1:00 482.502225 

3/7/2020 1:15 450.0362657 

3/7/2020 1:30 478.2790108 

3/7/2020 1:45 583.3314646 

3/7/2020 2:00 691.81528 

Date and Time Volume (Gal) 

3/7/2020 2:15 641.4006602 

3/7/2020 2:30 518.9274477 

3/7/2020 2:45 504.1461979 

3/7/2020 3:00 374.8102623 

3/7/2020 3:15 949.9592494 

3/7/2020 3:30 891.8900538 

3/7/2020 3:45 714.2511055 

3/7/2020 4:00 653.806352 

3/7/2020 4:15 658.0295662 

3/7/2020 4:30 418.6261099 

3/7/2020 4:45 937.8175085 

3/7/2020 5:00 540.5714206 

3/7/2020 5:15 728.2405026 

3/7/2020 5:30 445.2851497 

3/7/2020 5:45 373.7544588 

3/7/2020 6:00 440.5340337 

3/7/2020 6:15 448.4525603 

3/7/2020 6:30 492.7963097 

3/7/2020 6:45 649.8470886 

3/7/2020 7:00 632.6902808 

3/7/2020 7:15 683.6328024 

3/7/2020 7:30 657.2377135 

3/7/2020 7:45 612.6300133 

3/7/2020 8:00 796.339832 

3/7/2020 8:15 758.330904 

3/7/2020 8:30 717.946418 

3/7/2020 8:45 450.0362657 

3/7/2020 9:00 808.4815729 

3/7/2020 9:15 687.064164 

3/7/2020 9:30 1274.354892 

3/7/2020 9:45 661.4609277 

3/7/2020 10:00 396.1902843 

3/7/2020 10:15 161.8018949 

3/7/2020 10:30 84.72823536 

3/7/2020 10:45 1.847656223 

3/7/2020 11:00 0 

3/7/2020 11:15 0 

3/7/2020 11:30 0 

3/7/2020 11:45 0 

3/7/2020 12:00 0 

Date and Time Volume (Gal) 

3/7/2020 12:15 0 

3/7/2020 12:30 0 

3/7/2020 12:45 0 

3/7/2020 13:00 0 

3/7/2020 13:15 0 

3/7/2020 13:30 0 

3/7/2020 13:45 0 

3/7/2020 14:00 0 

3/7/2020 14:15 0 

3/7/2020 14:30 0 

3/7/2020 14:45 0 

3/7/2020 15:00 0 

3/7/2020 15:15 0 

3/7/2020 15:30 0 

3/7/2020 15:45 0 

3/7/2020 16:00 0 

3/7/2020 16:15 0 

3/7/2020 16:30 0 

3/7/2020 16:45 0 

3/7/2020 17:00 0 

3/7/2020 17:15 0 

3/7/2020 17:30 0 

3/7/2020 17:45 0 

3/7/2020 18:00 43.55189668 

3/7/2020 18:15 139.6300203 

3/7/2020 18:30 782.3504349 

3/7/2020 18:45 1128.654001 

3/7/2020 19:00 1625.673525 

3/7/2020 19:15 1780.612697 

3/7/2020 19:30 1961.155105 

3/7/2020 19:45 1896.487137 

3/7/2020 20:00 1527.219844 

3/7/2020 20:15 1179.860474 

3/7/2020 20:30 1235.29016 

3/7/2020 20:45 1385.742167 

3/7/2020 21:00 1631.216494 

3/7/2020 21:15 1583.705334 

3/7/2020 21:30 1656.291828 

3/7/2020 21:45 1305.501097 

3/7/2020 22:00 1378.351542 
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Date and Time Volume (Gal) 

3/7/2020 22:15 1389.437479 

3/7/2020 22:30 1487.363259 

3/7/2020 22:45 866.5507685 

3/7/2020 23:00 997.2064585 

3/7/2020 23:15 905.8794509 

3/7/2020 23:30 736.950882 

3/7/2020 23:45 964.2125974 

3/8/2020 0:00 932.0105889 

3/8/2020 0:15 934.122196 

3/8/2020 0:30 724.0172884 

3/8/2020 0:45 812.968738 

3/8/2020 1:00 622.6601471 

3/8/2020 1:15 653.5424011 

3/8/2020 1:30 640.0809057 

3/8/2020 1:45 641.6646111 

3/8/2020 2:00 578.5803486 

3/8/2020 2:15 643.7762182 

3/8/2020 2:30 588.0825806 

3/8/2020 2:45 598.3766653 

3/8/2020 3:00 792.3805687 

3/8/2020 3:15 502.5624926 

3/8/2020 3:30 575.6768888 

3/8/2020 3:45 857.8403891 

3/8/2020 4:00 1026.505007 

3/8/2020 4:15 869.4542282 

3/8/2020 4:30 821.1512156 

3/8/2020 4:45 717.1545653 

3/8/2020 5:00 610.2544553 

3/8/2020 5:15 613.4218659 

3/8/2020 5:30 623.7159506 

3/8/2020 5:45 698.6780031 

3/8/2020 6:00 797.3956355 

3/8/2020 6:15 553.5050141 

3/8/2020 6:30 549.5457508 

3/8/2020 6:45 546.3783401 

3/8/2020 7:00 549.8097017 

3/8/2020 7:15 562.2153935 

3/8/2020 7:30 592.3057948 

3/8/2020 7:45 452.9397255 

3/8/2020 8:00 461.122203 

Date and Time Volume (Gal) 

3/8/2020 8:15 565.9107059 

3/8/2020 8:30 460.3303503 

3/8/2020 8:45 553.768965 

3/8/2020 9:00 587.026777 

3/8/2020 9:15 420.4737661 

3/8/2020 9:30 221.7187467 

3/8/2020 9:45 431.5597034 

3/8/2020 10:00 249.9614918 

3/8/2020 10:15 1.055803556 

3/8/2020 10:30 0 

3/8/2020 10:45 0 

3/8/2020 11:00 0 

3/8/2020 11:15 0 

3/8/2020 11:30 0 

3/8/2020 11:45 0 

3/8/2020 12:00 0 

3/8/2020 12:15 0 

3/8/2020 12:30 0 

3/8/2020 12:45 0 

3/8/2020 13:00 0 

3/8/2020 13:15 0 

3/8/2020 13:30 0 

3/8/2020 13:45 0 

3/8/2020 14:00 0 

3/8/2020 14:15 0 

3/8/2020 14:30 0 

3/8/2020 14:45 0 

3/8/2020 15:00 0 

3/8/2020 15:15 0 

3/8/2020 15:30 0 

3/8/2020 15:45 0 

3/8/2020 16:00 0 

3/8/2020 16:15 0 

3/8/2020 16:30 0 

3/8/2020 16:45 0 

3/8/2020 17:00 0 

3/8/2020 17:15 0 

3/8/2020 17:30 0 

3/8/2020 17:45 0 

3/8/2020 18:00 0 

Date and Time Volume (Gal) 

3/8/2020 18:15 0 

3/8/2020 18:30 14.78124978 

3/8/2020 18:45 27.18694156 

3/8/2020 19:00 40.6484369 

3/8/2020 19:15 168.4006672 

3/8/2020 19:30 509.9531175 

3/8/2020 19:45 664.8922893 

3/8/2020 20:00 771.0005467 

3/8/2020 20:15 996.1506549 

3/8/2020 20:30 1475.74942 

3/8/2020 20:45 1547.544062 

3/8/2020 21:00 1956.66794 

3/8/2020 21:15 1074.544069 

3/8/2020 21:30 953.9185127 

3/8/2020 21:45 1240.305227 

3/8/2020 22:00 724.8091411 

3/8/2020 22:15 1061.874426 

3/8/2020 22:30 1406.594287 

3/8/2020 22:45 921.4525534 

3/8/2020 23:00 983.7449632 

3/8/2020 23:15 921.9804551 

3/8/2020 23:30 814.5524433 

3/8/2020 23:45 773.3761047 

3/9/2020 0:00 898.488826 

3/9/2020 0:15 1134.19697 

3/9/2020 0:30 808.4815729 

3/9/2020 0:45 649.8470886 

3/9/2020 1:00 635.5937406 

3/9/2020 1:15 618.4369328 

3/9/2020 1:30 633.2181826 

3/9/2020 1:45 634.0100353 

3/9/2020 2:00 645.3599235 

3/9/2020 2:15 640.6088075 

3/9/2020 2:30 368.475441 

3/9/2020 2:45 372.1707534 

3/9/2020 3:00 370.5870481 

3/9/2020 3:15 365.8359321 

3/9/2020 3:30 386.6880523 

3/9/2020 3:45 460.8582521 

3/9/2020 4:00 472.2081403 
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Date and Time Volume (Gal) 

3/9/2020 4:15 442.117739 

3/9/2020 4:30 467.4570243 

3/9/2020 4:45 457.4268906 

3/9/2020 5:00 458.4826941 

3/9/2020 5:15 455.3152835 

3/9/2020 5:30 446.868855 

3/9/2020 5:45 417.0424046 

3/9/2020 6:00 419.9458643 

3/9/2020 6:15 390.9112665 

3/9/2020 6:30 401.4693021 

3/9/2020 6:45 394.606579 

3/9/2020 7:00 413.8749939 

3/9/2020 7:15 287.1785672 

3/9/2020 7:30 285.330911 

3/9/2020 7:45 280.8437459 

3/9/2020 8:00 954.7103654 

3/9/2020 8:15 401.4693021 

3/9/2020 8:30 402.7890566 

3/9/2020 8:45 393.2868246 

3/9/2020 9:00 431.2957526 

3/9/2020 9:15 162.3297967 

3/9/2020 9:30 430.239949 

3/9/2020 9:45 3.431361556 

3/9/2020 10:00 33.5217629 

3/9/2020 10:15 0 

3/9/2020 10:30 0 

3/9/2020 10:45 0 

3/9/2020 11:00 0 

3/9/2020 11:15 0 

3/9/2020 11:30 0 

3/9/2020 11:45 0 

3/9/2020 12:00 0 

3/9/2020 12:15 0 

3/9/2020 12:30 0 

3/9/2020 12:45 0 

3/9/2020 13:00 0 

3/9/2020 13:15 0 

3/9/2020 13:30 0 

3/9/2020 13:45 0 

3/9/2020 14:00 0 

Date and Time Volume (Gal) 

3/9/2020 14:15 0 

3/9/2020 14:30 0 

3/9/2020 14:45 0 

3/9/2020 15:00 0 

3/9/2020 15:15 0 

3/9/2020 15:30 0 

3/9/2020 15:45 0 

3/9/2020 16:00 0 

3/9/2020 16:15 0 

3/9/2020 16:30 0 

3/9/2020 16:45 0 

3/9/2020 17:00 0 

3/9/2020 17:15 0 

3/9/2020 17:30 0 

3/9/2020 17:45 0 

3/9/2020 18:00 0 

3/9/2020 18:15 0 

3/9/2020 18:30 0 

3/9/2020 18:45 0 

3/9/2020 19:00 0 

3/9/2020 19:15 0 

3/9/2020 19:30 0 

3/9/2020 19:45 0 

3/9/2020 20:00 0 

3/9/2020 20:15 0 

3/9/2020 20:30 0 

3/9/2020 20:45 0 

3/9/2020 21:00 0 

3/9/2020 21:15 0.263950889 

3/9/2020 21:30 26.92299067 

3/9/2020 21:45 33.25781201 

3/9/2020 22:00 72.58649446 

3/9/2020 22:15 132.2393954 

3/9/2020 22:30 95.5502218 

3/9/2020 22:45 145.1729889 

3/9/2020 23:00 200.0747738 

3/9/2020 23:15 234.9162912 

3/9/2020 23:30 0 

3/9/2020 23:45 0 

3/10/2020 0:00 0 

Date and Time Volume (Gal) 

3/10/2020 0:15 0 

3/10/2020 0:30 0 

3/10/2020 0:45 0 

3/10/2020 1:00 0 

3/10/2020 1:15 0 

3/10/2020 1:30 0 

3/10/2020 1:45 0 

3/10/2020 2:00 0 

3/10/2020 2:15 0 

3/10/2020 2:30 0 

3/10/2020 2:45 0 

3/10/2020 3:00 0 

3/10/2020 3:15 0 

3/10/2020 3:30 0 

3/10/2020 3:45 0 

3/10/2020 4:00 0 

3/10/2020 4:15 0 

3/10/2020 4:30 0 

3/10/2020 4:45 0 

3/10/2020 5:00 0 

3/10/2020 5:15 0 

3/10/2020 5:30 0 

3/10/2020 5:45 0 

3/10/2020 6:00 87.63169513 

3/10/2020 6:15 120.8895071 

3/10/2020 6:30 148.0764487 

3/10/2020 6:45 33.78571379 

3/10/2020 7:00 29.56249956 

3/10/2020 7:15 76.80970869 

3/10/2020 7:30 141.4776765 

3/10/2020 7:45 139.8939711 

3/10/2020 8:00 140.157922 

3/10/2020 8:15 57.80524468 

3/10/2020 8:30 144.3811363 

3/10/2020 8:45 0 

3/10/2020 9:00 0 

3/10/2020 9:15 146.4927434 

3/10/2020 9:30 77.86551224 

3/10/2020 9:45 35.63337001 

3/10/2020 10:00 10.55803556 
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Date and Time Volume (Gal) 

3/10/2020 10:15 0.263950889 

3/10/2020 10:30 0 

3/10/2020 10:45 0 

3/10/2020 11:00 0 

3/10/2020 11:15 0 

3/10/2020 11:30 0 

3/10/2020 11:45 0 

3/10/2020 12:00 0 

3/10/2020 12:15 0 

3/10/2020 12:30 0 

3/10/2020 12:45 0 

3/10/2020 13:00 0 

3/10/2020 13:15 0 

3/10/2020 13:30 0 

3/10/2020 13:45 0 

3/10/2020 14:00 0 

3/10/2020 14:15 0 

3/10/2020 14:30 0 

3/10/2020 14:45 0 

3/10/2020 15:00 0 

3/10/2020 15:15 0 

3/10/2020 15:30 0 

3/10/2020 15:45 0 

3/10/2020 16:00 0 

3/10/2020 16:15 0 

3/10/2020 16:30 0 

3/10/2020 16:45 0 

3/10/2020 17:00 0 

3/10/2020 17:15 0 

3/10/2020 17:30 0 

3/10/2020 17:45 0 

3/10/2020 18:00 0 

3/10/2020 18:15 0 

3/10/2020 18:30 0 

3/10/2020 18:45 0 

3/10/2020 19:00 0 

3/10/2020 19:15 0 

3/10/2020 19:30 0 

3/10/2020 19:45 0 

3/10/2020 20:00 0 

Date and Time Volume (Gal) 

3/10/2020 20:15 0 

3/10/2020 20:30 0 

3/10/2020 20:45 11.34988823 

3/10/2020 21:00 144.6450872 

3/10/2020 21:15 114.2907349 

3/10/2020 21:30 139.8939711 

3/10/2020 21:45 155.9949754 

3/10/2020 22:00 0 

3/10/2020 22:15 0 

3/10/2020 22:30 0 

3/10/2020 22:45 0 

3/10/2020 23:00 0 

3/10/2020 23:15 0 

3/10/2020 23:30 0 

3/10/2020 23:45 0 

3/11/2020 0:00 0 

3/11/2020 0:15 0 

3/11/2020 0:30 0 

3/11/2020 0:45 294.0412903 

3/11/2020 1:00 0 

3/11/2020 1:15 0 

3/11/2020 1:30 0 

3/11/2020 1:45 0 

3/11/2020 2:00 0 

3/11/2020 2:15 0 

3/11/2020 2:30 0 

3/11/2020 2:45 0 

3/11/2020 3:00 0 

3/11/2020 3:15 0 

3/11/2020 3:30 0 

3/11/2020 3:45 0 

3/11/2020 4:00 0 

3/11/2020 4:15 0 

3/11/2020 4:30 0 

3/11/2020 4:45 0 

3/11/2020 5:00 0 

3/11/2020 5:15 0 

3/11/2020 5:30 0 

3/11/2020 5:45 0 

3/11/2020 6:00 0 

Date and Time Volume (Gal) 

3/11/2020 6:15 0 

3/11/2020 6:30 0 

3/11/2020 6:45 0 

3/11/2020 7:00 0 

3/11/2020 7:15 0 

3/11/2020 7:30 0 

3/11/2020 7:45 215.3839254 

3/11/2020 8:00 222.5105994 

3/11/2020 8:15 180.2784572 

3/11/2020 8:30 210.8967603 

3/11/2020 8:45 0 

3/11/2020 9:00 0 

3/11/2020 9:15 0 

3/11/2020 9:30 0 

3/11/2020 9:45 44.60770023 

3/11/2020 10:00 0 

3/11/2020 10:15 0 

3/11/2020 10:30 0 

3/11/2020 10:45 0 

3/11/2020 11:00 0 

3/11/2020 11:15 0 

3/11/2020 11:30 0 

3/11/2020 11:45 0 

3/11/2020 12:00 0 

3/11/2020 12:15 0 

3/11/2020 12:30 0 

3/11/2020 12:45 0 

3/11/2020 13:00 0 

3/11/2020 13:15 0 

3/11/2020 13:30 0 

3/11/2020 13:45 0 

3/11/2020 14:00 0 

3/11/2020 14:15 0 

3/11/2020 14:30 0 

3/11/2020 14:45 0 

3/11/2020 15:00 0 

3/11/2020 15:15 0 

3/11/2020 15:30 0 

3/11/2020 15:45 0 

3/11/2020 16:00 0 
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Date and Time Volume (Gal) 

3/11/2020 16:15 0 

3/11/2020 16:30 0 

3/11/2020 16:45 0 

3/11/2020 17:00 0 

3/11/2020 17:15 0 

3/11/2020 17:30 0 

3/11/2020 17:45 0 

3/11/2020 18:00 0 

3/11/2020 18:15 0 

3/11/2020 18:30 0 

3/11/2020 18:45 0 

3/11/2020 19:00 0 

3/11/2020 19:15 0 

3/11/2020 19:30 0 

3/11/2020 19:45 0 

3/11/2020 20:00 0 

3/11/2020 20:15 0.791852667 

3/11/2020 20:30 61.76450802 

3/11/2020 20:45 0 

3/11/2020 21:00 0 

3/11/2020 21:15 24.81138356 

3/11/2020 21:30 85.52008802 

3/11/2020 21:45 81.03292291 

3/11/2020 22:00 80.76897202 

3/11/2020 22:15 0 

3/11/2020 22:30 0 

3/11/2020 22:45 0 

3/11/2020 23:00 0 

3/11/2020 23:15 0 

3/11/2020 23:30 0 

3/11/2020 23:45 0 

3/12/2020 0:00 0 

3/12/2020 0:15 0 

3/12/2020 0:30 0 

3/12/2020 0:45 315.6852632 

3/12/2020 1:00 331.5223165 

3/12/2020 1:15 362.9324723 

3/12/2020 1:30 382.2008872 

3/12/2020 1:45 398.3018914 

3/12/2020 2:00 408.859927 

Date and Time Volume (Gal) 

3/12/2020 2:15 419.6819134 

3/12/2020 2:30 426.2806857 

3/12/2020 2:45 414.1389448 

3/12/2020 3:00 283.2193039 

3/12/2020 3:15 284.5390583 

3/12/2020 3:30 284.5390583 

3/12/2020 3:45 279.7879423 

3/12/2020 4:00 278.7321387 

3/12/2020 4:15 275.5647281 

3/12/2020 4:30 0 

3/12/2020 4:45 0 

3/12/2020 5:00 0 

3/12/2020 5:15 0 

3/12/2020 5:30 0 

3/12/2020 5:45 374.2823605 

3/12/2020 6:00 362.4045705 

3/12/2020 6:15 454.7873817 

3/12/2020 6:30 429.7120472 

3/12/2020 6:45 356.597651 

3/12/2020 7:00 346.8314681 

3/12/2020 7:15 347.6233208 

3/12/2020 7:30 268.9659559 

3/12/2020 7:45 363.4603741 

3/12/2020 8:00 0 

3/12/2020 8:15 0 

3/12/2020 8:30 0 

3/12/2020 8:45 0 

3/12/2020 9:00 0 

3/12/2020 9:15 0 

3/12/2020 9:30 0 

3/12/2020 9:45 0 

3/12/2020 10:00 0 

3/12/2020 10:15 0 

3/12/2020 10:30 0 

3/12/2020 10:45 0 

3/12/2020 11:00 0 

3/12/2020 11:15 0 

3/12/2020 11:30 0 

3/12/2020 11:45 0 

3/12/2020 12:00 0 

Date and Time Volume (Gal) 

3/12/2020 12:15 0 

3/12/2020 12:30 0 

3/12/2020 12:45 0 

3/12/2020 13:00 0 

3/12/2020 13:15 0 

3/12/2020 13:30 0 

3/12/2020 13:45 0 

3/12/2020 14:00 0 

3/12/2020 14:15 0 

3/12/2020 14:30 0 

3/12/2020 14:45 0 

3/12/2020 15:00 0 

3/12/2020 15:15 0 

3/12/2020 15:30 0 

3/12/2020 15:45 0 

3/12/2020 16:00 0 

3/12/2020 16:15 0 

3/12/2020 16:30 0 

3/12/2020 16:45 0 

3/12/2020 17:00 0 

3/12/2020 17:15 0 

3/12/2020 17:30 0 

3/12/2020 17:45 0 

3/12/2020 18:00 0 

3/12/2020 18:15 0 

3/12/2020 18:30 0 

3/12/2020 18:45 0 

3/12/2020 19:00 0 

3/12/2020 19:15 0 

3/12/2020 19:30 0 

3/12/2020 19:45 0 

3/12/2020 20:00 0 

3/12/2020 20:15 0 

3/12/2020 20:30 0 

3/12/2020 20:45 0 

3/12/2020 21:00 0 

3/12/2020 21:15 0 

3/12/2020 21:30 0 

3/12/2020 21:45 0 

3/12/2020 22:00 0 
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Date and Time Volume (Gal) 

3/12/2020 22:15 0 

3/12/2020 22:30 0 

3/12/2020 22:45 0 

3/12/2020 23:00 0 

3/12/2020 23:15 0 

3/12/2020 23:30 0 

3/12/2020 23:45 0 

3/13/2020 0:00 0 

3/13/2020 0:15 0 

3/13/2020 0:30 0 

3/13/2020 0:45 0 

3/13/2020 1:00 0 

3/13/2020 1:15 0 

3/13/2020 1:30 0 

3/13/2020 1:45 0 

3/13/2020 2:00 0 

3/13/2020 2:15 0 

3/13/2020 2:30 0 

3/13/2020 2:45 0 

3/13/2020 3:00 0 

3/13/2020 3:15 0 

3/13/2020 3:30 0 

3/13/2020 3:45 0 

3/13/2020 4:00 0 

3/13/2020 4:15 0 

3/13/2020 4:30 0 

3/13/2020 4:45 0 

3/13/2020 5:00 0 

3/13/2020 5:15 0 

3/13/2020 5:30 0 

3/13/2020 5:45 0 

3/13/2020 6:00 0 

3/13/2020 6:15 0 

3/13/2020 6:30 0 

3/13/2020 6:45 0 

3/13/2020 7:00 0 

3/13/2020 7:15 0 

3/13/2020 7:30 0 

3/13/2020 7:45 0 

3/13/2020 8:00 0 

Date and Time Volume (Gal) 

3/13/2020 8:15 0 

3/13/2020 8:30 0 

3/13/2020 8:45 0 

3/13/2020 9:00 0 

3/13/2020 9:15 0 

3/13/2020 9:30 0 

3/13/2020 9:45 0 

3/13/2020 10:00 0 

3/13/2020 10:15 0 

3/13/2020 10:30 0 

3/13/2020 10:45 0 

3/13/2020 11:00 0 

3/13/2020 11:15 0 

3/13/2020 11:30 0 

3/13/2020 11:45 0 

3/13/2020 12:00 0 

3/13/2020 12:15 0 

3/13/2020 12:30 0 

3/13/2020 12:45 0 

3/13/2020 13:00 0 

3/13/2020 13:15 0 

3/13/2020 13:30 0 

3/13/2020 13:45 0 

3/13/2020 14:00 0 

3/13/2020 14:15 0 

3/13/2020 14:30 0 

3/13/2020 14:45 0 

3/13/2020 15:00 0 

3/13/2020 15:15 0 

3/13/2020 15:30 0 

3/13/2020 15:45 0 

3/13/2020 16:00 0 

3/13/2020 16:15 0 

3/13/2020 16:30 0 

3/13/2020 16:45 0 

3/13/2020 17:00 0 

3/13/2020 17:15 0 

3/13/2020 17:30 0 

3/13/2020 17:45 0 

3/13/2020 18:00 0 

Date and Time Volume (Gal) 

3/13/2020 18:15 0 

3/13/2020 18:30 0 

3/13/2020 18:45 0 

3/13/2020 19:00 0 

3/13/2020 19:15 0 

3/13/2020 19:30 0 

3/13/2020 19:45 0 

3/13/2020 20:00 0 

3/13/2020 20:15 0 

3/13/2020 20:30 0 

3/13/2020 20:45 13.98939711 

3/13/2020 21:00 2.111607112 

3/13/2020 21:15 130.65569 

3/13/2020 21:30 155.9949754 

3/13/2020 21:45 155.9949754 

3/13/2020 22:00 98.18973069 

3/13/2020 22:15 116.1383911 

3/13/2020 22:30 138.3102658 

3/13/2020 22:45 90.7991058 

3/13/2020 23:00 115.6104894 

3/13/2020 23:15 0 

3/13/2020 23:30 127.2243285 

3/13/2020 23:45 137.2544623 

3/14/2020 0:00 108.7477663 

3/14/2020 0:15 127.4882794 

3/14/2020 0:30 175.2633903 

3/14/2020 0:45 0 

3/14/2020 1:00 0 

3/14/2020 1:15 0 

3/14/2020 1:30 0 

3/14/2020 1:45 0 

3/14/2020 2:00 0 

3/14/2020 2:15 0 

3/14/2020 2:30 0 

3/14/2020 2:45 0 

3/14/2020 3:00 0 

3/14/2020 3:15 330.2025621 

3/14/2020 3:30 332.842071 

3/14/2020 3:45 340.7605976 

3/14/2020 4:00 315.6852632 
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Date and Time Volume (Gal) 

3/14/2020 4:15 320.7003301 

3/14/2020 4:30 324.3956425 

3/14/2020 4:45 335.217629 

3/14/2020 5:00 351.0546823 

3/14/2020 5:15 367.1556865 

3/14/2020 5:30 380.8811328 

3/14/2020 5:45 397.2460879 

3/14/2020 6:00 0 

3/14/2020 6:15 0 

3/14/2020 6:30 0 

3/14/2020 6:45 0 

3/14/2020 7:00 678.8816864 

3/14/2020 7:15 623.7159506 

3/14/2020 7:30 0 

3/14/2020 7:45 0 

3/14/2020 8:00 0 

3/14/2020 8:15 484.0859304 

3/14/2020 8:30 839.3638269 

3/14/2020 8:45 789.4771089 

3/14/2020 9:00 732.9916186 

3/14/2020 9:15 683.8967533 

3/14/2020 9:30 515.2321352 

3/14/2020 9:45 401.2053512 

3/14/2020 10:00 539.515617 

3/14/2020 10:15 442.6456408 

3/14/2020 10:30 366.8917357 

3/14/2020 10:45 443.7014443 

3/14/2020 11:00 345.5117136 

3/14/2020 11:15 239.4034563 

3/14/2020 11:30 314.6294596 

3/14/2020 11:45 250.7533445 

3/14/2020 12:00 196.3794614 

3/14/2020 12:15 152.035712 

3/14/2020 12:30 145.9648416 

3/14/2020 12:45 160.2181896 

3/14/2020 13:00 151.5078103 

3/14/2020 13:15 129.3359356 

3/14/2020 13:30 28.24274512 

3/14/2020 13:45 0 

3/14/2020 14:00 0 

Date and Time Volume (Gal) 

3/14/2020 14:15 0 

3/14/2020 14:30 0 

3/14/2020 14:45 0 

3/14/2020 15:00 0 

3/14/2020 15:15 0 

3/14/2020 15:30 0 

3/14/2020 15:45 0 

3/14/2020 16:00 0 

3/14/2020 16:15 0 

3/14/2020 16:30 0 

3/14/2020 16:45 0 

3/14/2020 17:00 0 

3/14/2020 17:15 0 

3/14/2020 17:30 0 

3/14/2020 17:45 0 

3/14/2020 18:00 24.54743267 

3/14/2020 18:15 0 

3/14/2020 18:30 0 

3/14/2020 18:45 0 

3/14/2020 19:00 0 

3/14/2020 19:15 0 

3/14/2020 19:30 1.055803556 

3/14/2020 19:45 14.78124978 

3/14/2020 20:00 35.36941912 

3/14/2020 20:15 62.55636068 

3/14/2020 20:30 125.904574 

3/14/2020 20:45 187.4051312 

3/14/2020 21:00 248.3777865 

3/14/2020 21:15 160.7460914 

3/14/2020 21:30 346.8314681 

3/14/2020 21:45 667.7957491 

3/14/2020 22:00 428.3922928 

3/14/2020 22:15 339.7047941 

3/14/2020 22:30 501.2427381 

3/14/2020 22:45 251.8091481 

3/14/2020 23:00 301.959817 

3/14/2020 23:15 810.0652782 

3/14/2020 23:30 251.8091481 

3/14/2020 23:45 331.5223165 

3/15/2020 0:00 356.597651 

Date and Time Volume (Gal) 

3/15/2020 0:15 187.6690821 

3/15/2020 0:30 198.7550194 

3/15/2020 0:45 233.8604876 

3/15/2020 1:00 198.4910685 

3/15/2020 1:15 175.5273412 

3/15/2020 1:30 210.1049076 

3/15/2020 1:45 221.1908449 

3/15/2020 2:00 286.3867145 

3/15/2020 2:15 196.9073632 

3/15/2020 2:30 246.7940812 

3/15/2020 2:45 224.8861574 

3/15/2020 3:00 212.4804656 

3/15/2020 3:15 186.0853767 

3/15/2020 3:30 204.5619389 

3/15/2020 3:45 184.2377205 

3/15/2020 4:00 174.4715376 

3/15/2020 4:15 191.8922963 

3/15/2020 4:30 206.4095952 

3/15/2020 4:45 220.3989923 

3/15/2020 5:00 185.293524 

3/15/2020 5:15 153.0915156 

3/15/2020 5:30 541.3632733 

3/15/2020 5:45 495.1718677 

3/15/2020 6:00 604.7114866 

3/15/2020 6:15 434.7271141 

3/15/2020 6:30 425.7527839 

3/15/2020 6:45 499.131131 

3/15/2020 7:00 565.3828042 

3/15/2020 7:15 522.886711 

3/15/2020 7:30 526.0541217 

3/15/2020 7:45 723.7533375 

3/15/2020 8:00 261.0474292 

3/15/2020 8:15 372.1707534 

3/15/2020 8:30 333.3699728 

3/15/2020 8:45 434.1992123 

3/15/2020 9:00 1118.623867 

3/15/2020 9:15 563.7990988 

3/15/2020 9:30 794.4921758 

3/15/2020 9:45 366.6277848 

3/15/2020 10:00 297.7366027 
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Date and Time Volume (Gal) 

3/15/2020 10:15 334.4257763 

3/15/2020 10:30 457.1629397 

3/15/2020 10:45 584.9151699 

3/15/2020 11:00 472.999993 

3/15/2020 11:15 324.1316916 

3/15/2020 11:30 284.2751074 

3/15/2020 11:45 254.1847061 

3/15/2020 12:00 238.0837018 

3/15/2020 12:15 234.6523403 

3/15/2020 12:30 199.8108229 

3/15/2020 12:45 157.5786807 

3/15/2020 13:00 154.6752209 

3/15/2020 13:15 109.5396189 

3/15/2020 13:30 79.97711935 

3/15/2020 13:45 13.72544623 

3/15/2020 14:00 0 

3/15/2020 14:15 0 

3/15/2020 14:30 0 

3/15/2020 14:45 0 

3/15/2020 15:00 0 

3/15/2020 15:15 0 

3/15/2020 15:30 0 

3/15/2020 15:45 0 

3/15/2020 16:00 0 

3/15/2020 16:15 0 

3/15/2020 16:30 0 

3/15/2020 16:45 0 

3/15/2020 17:00 0 

3/15/2020 17:15 0 

3/15/2020 17:30 0 

3/15/2020 17:45 0 

3/15/2020 18:00 0 

3/15/2020 18:15 0 

3/15/2020 18:30 0 

3/15/2020 18:45 0 

3/15/2020 19:00 0 

3/15/2020 19:15 0 

3/15/2020 19:30 0 

3/15/2020 19:45 0 

3/15/2020 20:00 3.695312445 

Date and Time Volume (Gal) 

3/15/2020 20:15 40.6484369 

3/15/2020 20:30 62.55636068 

3/15/2020 20:45 88.4235478 

3/15/2020 21:00 214.3281218 

3/15/2020 21:15 200.0747738 

3/15/2020 21:30 256.2963132 

3/15/2020 21:45 309.3504419 

3/15/2020 22:00 361.8766688 

3/15/2020 22:15 240.7232107 

3/15/2020 22:30 481.9743232 

3/15/2020 22:45 260.2555765 

3/15/2020 23:00 402.2611548 

3/15/2020 23:15 336.0094816 

3/15/2020 23:30 319.9084774 

3/15/2020 23:45 351.5825841 

3/16/2020 0:00 239.1395054 

3/16/2020 0:15 274.5089245 

3/16/2020 0:30 320.1724283 

3/16/2020 0:45 319.9084774 

3/16/2020 1:00 324.6595934 

3/16/2020 1:15 317.0050176 

3/16/2020 1:30 471.9441895 

3/16/2020 1:45 405.6925163 

3/16/2020 2:00 333.3699728 

3/16/2020 2:15 324.3956425 

3/16/2020 2:30 324.9235443 

3/16/2020 2:45 326.5072496 

3/16/2020 3:00 319.1166248 

3/16/2020 3:15 315.1573614 

3/16/2020 3:30 309.3504419 

3/16/2020 3:45 310.9341472 

3/16/2020 4:00 299.0563572 

3/16/2020 4:15 302.4877187 

3/16/2020 4:30 265.5345943 

3/16/2020 4:45 277.6763352 

3/16/2020 5:00 278.4681879 

3/16/2020 5:15 282.955353 

3/16/2020 5:30 280.8437459 

3/16/2020 5:45 293.2494376 

3/16/2020 6:00 340.7605976 

Date and Time Volume (Gal) 

3/16/2020 6:15 348.4151734 

3/16/2020 6:30 344.1919592 

3/16/2020 6:45 333.6339236 

3/16/2020 7:00 265.0066925 

3/16/2020 7:15 301.6958661 

3/16/2020 7:30 330.2025621 

3/16/2020 7:45 429.4480963 

3/16/2020 8:00 445.0211988 

3/16/2020 8:15 450.3002166 

3/16/2020 8:30 436.3108195 

3/16/2020 8:45 430.7678508 

3/16/2020 9:00 457.9547923 

3/16/2020 9:15 433.4073597 

3/16/2020 9:30 415.7226501 

3/16/2020 9:45 395.9263334 

3/16/2020 10:00 384.0485434 

3/16/2020 10:15 371.1149499 

3/16/2020 10:30 237.2918492 

3/16/2020 10:45 0 

3/16/2020 11:00 342.0803521 

3/16/2020 11:15 318.8526739 

3/16/2020 11:30 338.6489905 

3/16/2020 11:45 280.8437459 

3/16/2020 12:00 305.6551294 

3/16/2020 12:15 303.0156205 

3/16/2020 12:30 297.4726519 

3/16/2020 12:45 303.8074732 

3/16/2020 13:00 220.9268941 

3/16/2020 13:15 214.0641709 

3/16/2020 13:30 234.9162912 

3/16/2020 13:45 206.9374969 

3/16/2020 14:00 204.2979881 

3/16/2020 14:15 162.3297967 

3/16/2020 14:30 131.4475427 

3/16/2020 14:45 96.07812358 

3/16/2020 15:00 61.76450802 

3/16/2020 15:15 93.43861469 

3/16/2020 15:30 65.72377135 

3/16/2020 15:45 7.65457578 

3/16/2020 16:00 3.167410668 



Chimney Rock Village Flow Meter Data 
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Date and Time Volume (Gal) 

3/16/2020 16:15 0 

3/16/2020 16:30 0 

3/16/2020 16:45 0 

3/16/2020 17:00 0 

3/16/2020 17:15 0 

3/16/2020 17:30 0 

3/16/2020 17:45 0 

3/16/2020 18:00 0 

3/16/2020 18:15 0 

3/16/2020 18:30 0 

3/16/2020 18:45 0 

3/16/2020 19:00 0 

3/16/2020 19:15 0.791852667 

3/16/2020 19:30 4.223214223 

3/16/2020 19:45 10.29408467 

3/16/2020 20:00 1.055803556 

3/16/2020 20:15 15.30915156 

3/16/2020 20:30 65.98772224 

3/16/2020 20:45 79.71316847 

3/16/2020 21:00 126.4324758 

3/16/2020 21:15 83.14453002 

3/16/2020 21:30 60.70870446 

3/16/2020 21:45 139.1021185 

3/16/2020 22:00 41.17633868 

3/16/2020 22:15 97.9257798 

3/16/2020 22:30 120.3616054 

3/16/2020 22:45 138.5742167 

3/16/2020 23:00 142.0055783 

3/16/2020 23:15 144.6450872 

3/16/2020 23:30 131.7114936 

3/16/2020 23:45 131.4475427 

3/17/2020 0:00 105.3164047 

3/17/2020 0:15 97.13392714 

3/17/2020 0:30 95.81417269 

3/17/2020 0:45 115.8744403 

3/17/2020 1:00 188.7248856 

3/17/2020 1:15 137.782364 

3/17/2020 1:30 194.0039034 

3/17/2020 1:45 196.6434123 

3/17/2020 2:00 209.5770058 

Date and Time Volume (Gal) 

3/17/2020 2:15 195.8515596 

3/17/2020 2:30 165.2332565 

3/17/2020 2:45 163.913502 

3/17/2020 3:00 171.5680778 

3/17/2020 3:15 139.6300203 

3/17/2020 3:30 92.91071291 

3/17/2020 3:45 86.0479898 

3/17/2020 4:00 47.7751109 

3/17/2020 4:15 44.60770023 

3/17/2020 4:30 27.45089245 

3/17/2020 4:45 48.03906179 

3/17/2020 5:00 60.44475357 

3/17/2020 5:15 67.0435258 

3/17/2020 5:30 47.51116001 

3/17/2020 5:45 34.04966468 

3/17/2020 6:00 26.92299067 

3/17/2020 6:15 11.87779 

3/17/2020 6:30 11.08593734 

3/17/2020 6:45 0.263950889 

3/17/2020 7:00 15.57310245 

3/17/2020 7:15 3.167410668 

3/17/2020 7:30 1.583705334 

3/17/2020 7:45 15.57310245 

3/17/2020 8:00 28.7706469 

3/17/2020 8:15 32.72991023 

3/17/2020 8:30 34.57756645 

3/17/2020 8:45 51.47042335 

3/17/2020 9:00 45.13560201 

3/17/2020 9:15 14.253348 

3/17/2020 9:30 21.38002201 

3/17/2020 9:45 24.28348178 

3/17/2020 10:00 21.64397289 

3/17/2020 10:15 17.42075867 

3/17/2020 10:30 31.93805756 

3/17/2020 10:45 55.42968668 

3/17/2020 11:00 39.59263334 

3/17/2020 11:15 68.62723113 

3/17/2020 11:30 40.91238779 

3/17/2020 11:45 169.7204216 

3/17/2020 12:00 129.5998865 

Date and Time Volume (Gal) 

3/17/2020 12:15 77.86551224 

3/17/2020 12:30 115.3465385 

3/17/2020 12:45 3.959263334 

3/17/2020 13:00 0 

3/17/2020 13:15 0 

3/17/2020 13:30 0 

3/17/2020 13:45 0 

3/17/2020 14:00 0 

3/17/2020 14:15 0 

3/17/2020 14:30 0 

3/17/2020 14:45 0 

3/17/2020 15:00 0 

3/17/2020 15:15 0 

3/17/2020 15:30 0 

3/17/2020 15:45 0 

3/17/2020 16:00 0 

3/17/2020 16:15 0 

3/17/2020 16:30 0 

3/17/2020 16:45 0 

3/17/2020 17:00 0 

3/17/2020 17:15 0 

3/17/2020 17:30 0 

3/17/2020 17:45 0 

3/17/2020 18:00 0 

3/17/2020 18:15 0 

3/17/2020 18:30 0 

3/17/2020 18:45 0 

3/17/2020 19:00 0 

3/17/2020 19:15 0 

3/17/2020 19:30 0 

3/17/2020 19:45 0 

3/17/2020 20:00 0 

3/17/2020 20:15 0 

3/17/2020 20:30 0 

3/17/2020 20:45 0 

3/17/2020 21:00 0 

3/17/2020 21:15 1.055803556 

3/17/2020 21:30 11.87779 

3/17/2020 21:45 45.13560201 

3/17/2020 22:00 97.39787803 



Chimney Rock Village Flow Meter Data 
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Date and Time Volume (Gal) 

3/17/2020 22:15 14.253348 

3/17/2020 22:30 15.30915156 

3/17/2020 22:45 105.0524538 

3/17/2020 23:00 123.529016 

3/17/2020 23:15 67.57142757 

3/17/2020 23:30 76.01785602 

3/17/2020 23:45 93.43861469 

3/18/2020 0:00 105.5803556 

3/18/2020 0:15 188.1969838 

3/18/2020 0:30 102.4129449 

3/18/2020 0:45 112.4430787 

3/18/2020 1:00 109.0117171 

3/18/2020 1:15 123.529016 

3/18/2020 1:30 132.5033463 

3/18/2020 1:45 140.157922 

3/18/2020 2:00 153.8833683 

3/18/2020 2:15 167.3448636 

3/18/2020 2:30 176.8470956 

3/18/2020 2:45 185.0295732 

3/18/2020 3:00 196.9073632 

3/18/2020 3:15 205.0898407 

3/18/2020 3:30 212.7444165 

3/18/2020 3:45 207.2014478 

3/18/2020 4:00 211.4246621 

3/18/2020 4:15 213.0083674 

3/18/2020 4:30 209.8409567 

3/18/2020 4:45 211.6886129 

3/18/2020 5:00 265.0066925 

3/18/2020 5:15 267.6462014 

3/18/2020 5:30 270.5496612 

3/18/2020 5:45 272.6612683 

3/18/2020 6:00 254.1847061 

3/18/2020 6:15 271.8694156 

3/18/2020 6:30 279.2600405 

3/18/2020 6:45 249.4335901 

3/18/2020 7:00 282.1635003 

3/18/2020 7:15 274.2449736 

3/18/2020 7:30 281.8995494 

3/18/2020 7:45 300.3761116 

3/18/2020 8:00 293.7773394 

Date and Time Volume (Gal) 

3/18/2020 8:15 279.7879423 

3/18/2020 8:30 335.4815799 

3/18/2020 8:45 267.1182996 

3/18/2020 9:00 391.9670701 

3/18/2020 9:15 393.0228737 

3/18/2020 9:30 426.2806857 

3/18/2020 9:45 255.5044605 

3/18/2020 10:00 228.5814698 

3/18/2020 10:15 219.6071396 

3/18/2020 10:30 269.7578085 

3/18/2020 10:45 262.3671836 

3/18/2020 11:00 616.3253257 

3/18/2020 11:15 445.8130515 

3/18/2020 11:30 346.0396154 

3/18/2020 11:45 451.8839219 

3/18/2020 12:00 529.4854833 

3/18/2020 12:15 334.9536781 

3/18/2020 12:30 344.719861 

3/18/2020 12:45 260.7834783 

3/18/2020 13:00 141.4776765 

3/18/2020 13:15 132.2393954 

3/18/2020 13:30 374.0184097 

3/18/2020 13:45 298.0005536 

3/18/2020 14:00 260.7834783 

3/18/2020 14:15 100.0373869 

3/18/2020 14:30 167.3448636 

3/18/2020 14:45 107.1640609 

3/18/2020 15:00 126.6964267 

3/18/2020 15:15 63.61216424 

3/18/2020 15:30 62.29240979 

3/18/2020 15:45 68.89118202 

3/18/2020 16:00 65.45982046 

3/18/2020 16:15 55.95758846 

3/18/2020 16:30 49.88671801 

3/18/2020 16:45 43.81584757 

3/18/2020 17:00 40.38448601 

3/18/2020 17:15 46.71930735 

3/18/2020 17:30 63.61216424 

3/18/2020 17:45 56.22153935 

3/18/2020 18:00 49.62276712 

Date and Time Volume (Gal) 

3/18/2020 18:15 1.847656223 

3/18/2020 18:30 21.64397289 

3/18/2020 18:45 50.67857068 

3/18/2020 19:00 32.46595934 

3/18/2020 19:15 10.03013378 

3/18/2020 19:30 48.30301268 

3/18/2020 19:45 7.126674002 

3/18/2020 20:00 48.56696357 

3/18/2020 20:15 55.42968668 

3/18/2020 20:30 62.29240979 

3/18/2020 20:45 64.40401691 

3/18/2020 21:00 54.10993224 

3/18/2020 21:15 2.111607112 

3/18/2020 21:30 40.38448601 

3/18/2020 21:45 56.74944113 

3/18/2020 22:00 56.48549024 

3/18/2020 22:15 60.70870446 

3/18/2020 22:30 44.34374935 

3/18/2020 22:45 31.93805756 

3/18/2020 23:00 68.36328024 

3/18/2020 23:15 38.00892801 

3/18/2020 23:30 41.44028957 

3/18/2020 23:45 47.51116001 

3/19/2020 0:00 48.03906179 

3/19/2020 0:15 36.68917357 

3/19/2020 0:30 72.05859269 

3/19/2020 0:45 130.65569 

3/19/2020 1:00 91.06305669 

3/19/2020 1:15 87.89564602 

3/19/2020 1:30 69.94698557 

3/19/2020 1:45 47.7751109 

3/19/2020 2:00 41.44028957 

3/19/2020 2:15 47.24720912 

3/19/2020 2:30 56.22153935 

3/19/2020 2:45 48.30301268 

3/19/2020 3:00 62.02845891 

3/19/2020 3:15 63.08426246 

3/19/2020 3:30 79.97711935 

3/19/2020 3:45 72.32254358 

3/19/2020 4:00 63.08426246 



Chimney Rock Village Flow Meter Data 
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Date and Time Volume (Gal) 

3/19/2020 4:15 63.34821335 

3/19/2020 4:30 68.09932935 

3/19/2020 4:45 53.58203046 

3/19/2020 5:00 54.37388313 

3/19/2020 5:15 53.31807957 

3/19/2020 5:30 54.10993224 

3/19/2020 5:45 63.87611513 

3/19/2020 6:00 41.17633868 

3/19/2020 6:15 55.95758846 

3/19/2020 6:30 78.9213158 

3/19/2020 6:45 57.80524468 

3/19/2020 7:00 36.16127179 

3/19/2020 7:15 72.32254358 

3/19/2020 7:30 88.4235478 

3/19/2020 7:45 107.4280118 

3/19/2020 8:00 66.77957491 

3/19/2020 8:15 130.65569 

3/19/2020 8:30 53.58203046 

3/19/2020 8:45 24.28348178 

3/19/2020 9:00 26.92299067 

3/19/2020 9:15 1.847656223 

3/19/2020 9:30 1.583705334 

3/19/2020 9:45 3.167410668 

3/19/2020 10:00 0 

3/19/2020 10:15 0 

3/19/2020 10:30 0 

3/19/2020 10:45 0 

3/19/2020 11:00 0 

3/19/2020 11:15 0 

3/19/2020 11:30 0 

3/19/2020 11:45 0 

3/19/2020 12:00 0 

3/19/2020 12:15 0 

3/19/2020 12:30 0 

3/19/2020 12:45 0 

3/19/2020 13:00 0 

3/19/2020 13:15 0 

3/19/2020 13:30 0 

3/19/2020 13:45 0 

3/19/2020 14:00 0 

Date and Time Volume (Gal) 

3/19/2020 14:15 0 

3/19/2020 14:30 0 

3/19/2020 14:45 0 

3/19/2020 15:00 0 

3/19/2020 15:15 0 

3/19/2020 15:30 0 

3/19/2020 15:45 0 

3/19/2020 16:00 0 

3/19/2020 16:15 0 

3/19/2020 16:30 0 

3/19/2020 16:45 0 

3/19/2020 17:00 0 

3/19/2020 17:15 0 

3/19/2020 17:30 0 

3/19/2020 17:45 0 

3/19/2020 18:00 0 

3/19/2020 18:15 0 

3/19/2020 18:30 0 

3/19/2020 18:45 0 

3/19/2020 19:00 0 

3/19/2020 19:15 0 

3/19/2020 19:30 0 

3/19/2020 19:45 0 

3/19/2020 20:00 0 

3/19/2020 20:15 0 

3/19/2020 20:30 0 

3/19/2020 20:45 0 

3/19/2020 21:00 0 

3/19/2020 21:15 0 

3/19/2020 21:30 0 

3/19/2020 21:45 0 

3/19/2020 22:00 0 

3/19/2020 22:15 0 

3/19/2020 22:30 0 

3/19/2020 22:45 0 

3/19/2020 23:00 0 

3/19/2020 23:15 0 

3/19/2020 23:30 0 

3/19/2020 23:45 0 

3/20/2020 0:00 0 

Date and Time Volume (Gal) 

3/20/2020 0:15 0 

3/20/2020 0:30 0 

3/20/2020 0:45 0 

3/20/2020 1:00 0 

3/20/2020 1:15 0 

3/20/2020 1:30 0 

3/20/2020 1:45 0 

3/20/2020 2:00 0 

3/20/2020 2:15 0 

3/20/2020 2:30 0 

3/20/2020 2:45 0 

3/20/2020 3:00 0 

3/20/2020 3:15 0 

3/20/2020 3:30 0 

3/20/2020 3:45 0 

3/20/2020 4:00 0 

3/20/2020 4:15 0 

3/20/2020 4:30 0 

3/20/2020 4:45 0 

3/20/2020 5:00 0 

3/20/2020 5:15 0 

3/20/2020 5:30 0 

3/20/2020 5:45 0 

3/20/2020 6:00 0 

3/20/2020 6:15 0 

3/20/2020 6:30 0 

3/20/2020 6:45 0 

3/20/2020 7:00 0 

3/20/2020 7:15 0 

3/20/2020 7:30 0 

3/20/2020 7:45 0 

3/20/2020 8:00 7.65457578 

3/20/2020 8:15 5.01506689 

3/20/2020 8:30 0 

3/20/2020 8:45 0 

3/20/2020 9:00 0 

3/20/2020 9:15 0 

3/20/2020 9:30 0 

3/20/2020 9:45 0 

3/20/2020 10:00 0 



Chimney Rock Village Flow Meter Data 
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Date and Time Volume (Gal) 

3/20/2020 10:15 0 

3/20/2020 10:30 0 

3/20/2020 10:45 0 

3/20/2020 11:00 0 

3/20/2020 11:15 0 

3/20/2020 11:30 0 

3/20/2020 11:45 0 

3/20/2020 12:00 0 

3/20/2020 12:15 0 

3/20/2020 12:30 0 

3/20/2020 12:45 0 

3/20/2020 13:00 0 

3/20/2020 13:15 0 

3/20/2020 13:30 0 

3/20/2020 13:45 0 

3/20/2020 14:00 0 

3/20/2020 14:15 0 

3/20/2020 14:30 0 

3/20/2020 14:45 0 

3/20/2020 15:00 0 

3/20/2020 15:15 0 

3/20/2020 15:30 0 

3/20/2020 15:45 0 

3/20/2020 16:00 0 

3/20/2020 16:15 0 

3/20/2020 16:30 0 

3/20/2020 16:45 0 

3/20/2020 17:00 0 

3/20/2020 17:15 0 

3/20/2020 17:30 0 

3/20/2020 17:45 0 

3/20/2020 18:00 0 

3/20/2020 18:15 0 

3/20/2020 18:30 0 

3/20/2020 18:45 0 

3/20/2020 19:00 0 

3/20/2020 19:15 0 

3/20/2020 19:30 0 

3/20/2020 19:45 0 

3/20/2020 20:00 0 

Date and Time Volume (Gal) 

3/20/2020 20:15 0 

3/20/2020 20:30 0 

3/20/2020 20:45 0 

3/20/2020 21:00 0 

3/20/2020 21:15 0 

3/20/2020 21:30 0 

3/20/2020 21:45 0 

3/20/2020 22:00 93.43861469 

3/20/2020 22:15 69.68303469 

3/20/2020 22:30 63.34821335 

3/20/2020 22:45 37.21707534 

3/20/2020 23:00 31.67410668 

3/20/2020 23:15 20.06026756 

3/20/2020 23:30 29.56249956 

3/20/2020 23:45 37.74497712 

3/21/2020 0:00 50.1506689 

3/21/2020 0:15 17.68470956 

3/21/2020 0:30 42.76004401 

3/21/2020 0:45 70.47488735 

3/21/2020 1:00 125.904574 

3/21/2020 1:15 112.9709805 

3/21/2020 1:30 180.2784572 

3/21/2020 1:45 87.63169513 

3/21/2020 2:00 80.24107024 

3/21/2020 2:15 57.01339202 

3/21/2020 2:30 92.38281114 

3/21/2020 2:45 90.00725314 

3/21/2020 3:00 96.86997625 

3/21/2020 3:15 93.1746638 

3/21/2020 3:30 72.85044535 

3/21/2020 3:45 68.09932935 

3/21/2020 4:00 86.0479898 

3/21/2020 4:15 87.10379336 

3/21/2020 4:30 68.89118202 

3/21/2020 4:45 130.3917391 

3/21/2020 5:00 180.0145063 

3/21/2020 5:15 183.1819169 

3/21/2020 5:30 91.32700758 

3/21/2020 5:45 117.1941947 

3/21/2020 6:00 172.0959796 

Date and Time Volume (Gal) 

3/21/2020 6:15 147.5485469 

3/21/2020 6:30 146.7566943 

3/21/2020 6:45 126.9603776 

3/21/2020 7:00 139.6300203 

3/21/2020 7:15 161.537944 

3/21/2020 7:30 269.7578085 

3/21/2020 7:45 276.3565807 

3/21/2020 8:00 201.3945283 

3/21/2020 8:15 278.4681879 

3/21/2020 8:30 224.0943047 

3/21/2020 8:45 378.7695257 

3/21/2020 9:00 315.6852632 

3/21/2020 9:15 236.2360456 

3/21/2020 9:30 131.1835918 

3/21/2020 9:45 77.07365958 

3/21/2020 10:00 0 

3/21/2020 10:15 0 

3/21/2020 10:30 0 

3/21/2020 10:45 0 

3/21/2020 11:00 0 

3/21/2020 11:15 0 

3/21/2020 11:30 0 

3/21/2020 11:45 0 

3/21/2020 12:00 0 

3/21/2020 12:15 0 

3/21/2020 12:30 0 

3/21/2020 12:45 0 

3/21/2020 13:00 0 

3/21/2020 13:15 0 

3/21/2020 13:30 0 

3/21/2020 13:45 0 

3/21/2020 14:00 0 

3/21/2020 14:15 0 

3/21/2020 14:30 0 

3/21/2020 14:45 0 

3/21/2020 15:00 0 

3/21/2020 15:15 0 

3/21/2020 15:30 0 

3/21/2020 15:45 0 

3/21/2020 16:00 0 
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Date and Time Volume (Gal) 

3/21/2020 16:15 0 

3/21/2020 16:30 0 

3/21/2020 16:45 0 

3/21/2020 17:00 0 

3/21/2020 17:15 0 

3/21/2020 17:30 0 

3/21/2020 17:45 0 

3/21/2020 18:00 0 

3/21/2020 18:15 0 

3/21/2020 18:30 0 

3/21/2020 18:45 0 

3/21/2020 19:00 0 

3/21/2020 19:15 10.29408467 

3/21/2020 19:30 90.7991058 

3/21/2020 19:45 206.6735461 

3/21/2020 20:00 382.728789 

3/21/2020 20:15 594.153451 

3/21/2020 20:30 381.1450837 

3/21/2020 20:45 543.4748804 

3/21/2020 21:00 817.4559031 

3/21/2020 21:15 647.2075797 

3/21/2020 21:30 645.3599235 

3/21/2020 21:45 818.2477558 

3/21/2020 22:00 995.6227532 

3/21/2020 22:15 706.5965297 

3/21/2020 22:30 599.6964197 

3/21/2020 22:45 430.239949 

3/21/2020 23:00 632.9542317 

3/21/2020 23:15 576.7326924 

3/21/2020 23:30 385.3682979 

3/21/2020 23:45 778.9190733 

3/22/2020 0:00 808.217622 

3/22/2020 0:15 788.4213053 

3/22/2020 0:30 401.2053512 

3/22/2020 0:45 803.2025551 

3/22/2020 1:00 787.1015509 

3/22/2020 1:15 363.9882759 

3/22/2020 1:30 371.6428517 

3/22/2020 1:45 360.0290125 

3/22/2020 2:00 360.0290125 

Date and Time Volume (Gal) 

3/22/2020 2:15 338.1210888 

3/22/2020 2:30 336.0094816 

3/22/2020 2:45 334.9536781 

3/22/2020 3:00 331.2583656 

3/22/2020 3:15 335.4815799 

3/22/2020 3:30 321.2282319 

3/22/2020 3:45 321.7561336 

3/22/2020 4:00 325.1874952 

3/22/2020 4:15 472.999993 

3/22/2020 4:30 1082.462596 

3/22/2020 4:45 1045.24552 

3/22/2020 5:00 1015.155119 

3/22/2020 5:15 936.497754 

3/22/2020 5:30 946.2639369 

3/22/2020 5:45 878.9564602 

3/22/2020 6:00 862.5915051 

3/22/2020 6:15 345.2477628 

3/22/2020 6:30 303.5435223 

3/22/2020 6:45 302.4877187 

3/22/2020 7:00 289.2901743 

3/22/2020 7:15 338.3850396 

3/22/2020 7:30 407.0122708 

3/22/2020 7:45 417.5703063 

3/22/2020 8:00 477.2232072 

3/22/2020 8:15 390.9112665 

3/22/2020 8:30 497.0195239 

3/22/2020 8:45 574.3571344 

3/22/2020 9:00 486.4614884 

3/22/2020 9:15 747.5089175 

3/22/2020 9:30 1148.97822 

3/22/2020 9:45 578.8442995 

3/22/2020 10:00 711.6115966 

3/22/2020 10:15 947.5836914 

3/22/2020 10:30 745.6612613 

3/22/2020 10:45 835.9324653 

3/22/2020 11:00 747.5089175 

3/22/2020 11:15 813.2326889 

3/22/2020 11:30 505.2020015 

3/22/2020 11:45 513.6484299 

3/22/2020 12:00 598.3766653 

Date and Time Volume (Gal) 

3/22/2020 12:15 469.5686315 

3/22/2020 12:30 366.6277848 

3/22/2020 12:45 259.9916256 

3/22/2020 13:00 211.6886129 

3/22/2020 13:15 118.7779 

3/22/2020 13:30 44.87165112 

3/22/2020 13:45 3.431361556 

3/22/2020 14:00 0 

3/22/2020 14:15 0 

3/22/2020 14:30 0 

3/22/2020 14:45 0 

3/22/2020 15:00 0 

3/22/2020 15:15 0 

3/22/2020 15:30 0 

3/22/2020 15:45 0 

3/22/2020 16:00 0 

3/22/2020 16:15 0 

3/22/2020 16:30 0 

3/22/2020 16:45 0 

3/22/2020 17:00 0 

3/22/2020 17:15 0 

3/22/2020 17:30 0 

3/22/2020 17:45 5.01506689 

3/22/2020 18:00 16.10100423 

3/22/2020 18:15 31.41015579 

3/22/2020 18:30 59.38895002 

3/22/2020 18:45 53.31807957 

3/22/2020 19:00 23.22767823 

3/22/2020 19:15 28.24274512 

3/22/2020 19:30 52.5262269 

3/22/2020 19:45 81.56082469 

3/22/2020 20:00 88.68749869 

3/22/2020 20:15 113.2349314 

3/22/2020 20:30 157.8426316 

3/22/2020 20:45 145.7008907 

3/22/2020 21:00 221.7187467 

3/22/2020 21:15 175.791292 

3/22/2020 21:30 386.4241014 

3/22/2020 21:45 258.9358221 

3/22/2020 22:00 294.0412903 



Chimney Rock Village Flow Meter Data 

 

27 | P a g e  

 

Date and Time Volume (Gal) 

3/22/2020 22:15 220.9268941 

3/22/2020 22:30 222.2466485 

3/22/2020 22:45 243.0987687 

3/22/2020 23:00 305.9190803 

3/22/2020 23:15 361.6127179 

3/22/2020 23:30 369.7951954 

3/22/2020 23:45 234.6523403 

3/23/2020 0:00 225.9419609 

3/23/2020 0:15 258.1439694 

3/23/2020 0:30 270.8136121 

3/23/2020 0:45 235.7081438 

3/23/2020 1:00 245.2103758 

3/23/2020 1:15 586.2349244 

3/23/2020 1:30 557.4642775 

3/23/2020 1:45 427.6004401 

3/23/2020 2:00 351.5825841 

3/23/2020 2:15 445.0211988 

3/23/2020 2:30 408.859927 

3/23/2020 2:45 411.7633868 

3/23/2020 3:00 215.6478763 

3/23/2020 3:15 215.6478763 

3/23/2020 3:30 235.9720947 

3/23/2020 3:45 198.4910685 

3/23/2020 4:00 167.3448636 

3/23/2020 4:15 161.0100423 

3/23/2020 4:30 163.6495512 

3/23/2020 4:45 157.0507789 

3/23/2020 5:00 152.8275647 

3/23/2020 5:15 151.2438594 

3/23/2020 5:30 156.786828 

3/23/2020 5:45 167.3448636 

3/23/2020 6:00 170.7762252 

3/23/2020 6:15 229.6372734 

3/23/2020 6:30 221.1908449 

3/23/2020 6:45 194.0039034 

3/23/2020 7:00 190.3085909 

3/23/2020 7:15 185.293524 

3/23/2020 7:30 167.0809127 

3/23/2020 7:45 182.3900643 

3/23/2020 8:00 192.4201981 

Date and Time Volume (Gal) 

3/23/2020 8:15 264.4787907 

3/23/2020 8:30 451.0920692 

3/23/2020 8:45 523.1506619 

3/23/2020 9:00 484.0859304 

3/23/2020 9:15 504.6740997 

3/23/2020 9:30 604.9754375 

3/23/2020 9:45 1361.458685 

3/23/2020 10:00 1038.910699 

3/23/2020 10:15 1418.736028 

3/23/2020 10:30 1242.416834 

3/23/2020 10:45 1340.078663 

3/23/2020 11:00 865.4949649 

3/23/2020 11:15 952.0708565 

3/23/2020 11:30 909.3108125 

3/23/2020 11:45 353.9581421 

3/23/2020 12:00 341.0245485 

3/23/2020 12:15 209.8409567 

3/23/2020 12:30 205.0898407 

3/23/2020 12:45 352.1104859 

3/23/2020 13:00 374.0184097 

3/23/2020 13:15 241.7790143 

3/23/2020 13:30 206.4095952 

3/23/2020 13:45 210.8967603 

3/23/2020 14:00 144.3811363 

3/23/2020 14:15 109.5396189 

3/23/2020 14:30 89.74330225 

3/23/2020 14:45 67.83537846 

3/23/2020 15:00 26.13113801 

3/23/2020 15:15 21.90792378 

3/23/2020 15:30 11.87779 

3/23/2020 15:45 5.01506689 

3/23/2020 16:00 0 

3/23/2020 16:15 0 

3/23/2020 16:30 0 

3/23/2020 16:45 0 

3/23/2020 17:00 0 

3/23/2020 17:15 0 

3/23/2020 17:30 0 

3/23/2020 17:45 0 

3/23/2020 18:00 0 

Date and Time Volume (Gal) 

3/23/2020 18:15 0 

3/23/2020 18:30 0 

3/23/2020 18:45 0 

3/23/2020 19:00 0 

3/23/2020 19:15 0 

3/23/2020 19:30 0 

3/23/2020 19:45 0 

3/23/2020 20:00 0 

3/23/2020 20:15 0 

3/23/2020 20:30 0 

3/23/2020 20:45 0 

3/23/2020 21:00 0 

3/23/2020 21:15 0 

3/23/2020 21:30 0 

3/23/2020 21:45 0 

3/23/2020 22:00 0 

3/23/2020 22:15 0 

3/23/2020 22:30 0 

3/23/2020 22:45 0 

3/23/2020 23:00 0 

3/23/2020 23:15 0 

3/23/2020 23:30 0 

3/23/2020 23:45 0 

3/24/2020 0:00 0 

3/24/2020 0:15 0 

3/24/2020 0:30 0 

3/24/2020 0:45 0 

3/24/2020 1:00 0 

3/24/2020 1:15 0 

3/24/2020 1:30 0 

3/24/2020 1:45 0.263950889 

3/24/2020 2:00 0.791852667 

3/24/2020 2:15 0.527901778 

3/24/2020 2:30 6.334821335 

3/24/2020 2:45 5.542968668 

3/24/2020 3:00 9.766182892 

3/24/2020 3:15 9.766182892 

3/24/2020 3:30 12.14174089 

3/24/2020 3:45 11.34988823 

3/24/2020 4:00 8.446428447 
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Date and Time Volume (Gal) 

3/24/2020 4:15 9.502232003 

3/24/2020 4:30 8.974330225 

3/24/2020 4:45 9.502232003 

3/24/2020 5:00 11.87779 

3/24/2020 5:15 17.42075867 

3/24/2020 5:30 26.13113801 

3/24/2020 5:45 37.74497712 

3/24/2020 6:00 83.93638269 

3/24/2020 6:15 72.05859269 

3/24/2020 6:30 69.94698557 

3/24/2020 6:45 84.99218625 

3/24/2020 7:00 74.43415069 

3/24/2020 7:15 82.08872647 

3/24/2020 7:30 65.72377135 

3/24/2020 7:45 81.2968738 

3/24/2020 8:00 84.99218625 

3/24/2020 8:15 86.31194069 

3/24/2020 8:30 103.4687485 

3/24/2020 8:45 97.9257798 

3/24/2020 9:00 86.31194069 

3/24/2020 9:15 59.38895002 

3/24/2020 9:30 57.01339202 

3/24/2020 9:45 39.85658423 

3/24/2020 10:00 27.71484334 

3/24/2020 10:15 30.88225401 

3/24/2020 10:30 19.53236578 

3/24/2020 10:45 39.85658423 

3/24/2020 11:00 29.82645045 

3/24/2020 11:15 6.862723113 

3/24/2020 11:30 4.487165112 

3/24/2020 11:45 0 

3/24/2020 12:00 0 

3/24/2020 12:15 0 

3/24/2020 12:30 0 

3/24/2020 12:45 0 

3/24/2020 13:00 0 

3/24/2020 13:15 0 

3/24/2020 13:30 0 

3/24/2020 13:45 0 

3/24/2020 14:00 0 

Date and Time Volume (Gal) 

3/24/2020 14:15 0 

3/24/2020 14:30 0 

3/24/2020 14:45 0 

3/24/2020 15:00 0 

3/24/2020 15:15 0 

3/24/2020 15:30 0 

3/24/2020 15:45 0 

3/24/2020 16:00 0 

3/24/2020 16:15 0 

3/24/2020 16:30 0 

3/24/2020 16:45 0 

3/24/2020 17:00 0 

3/24/2020 17:15 0 

3/24/2020 17:30 0 

3/24/2020 17:45 0 

3/24/2020 18:00 0 

3/24/2020 18:15 0 

3/24/2020 18:30 0 

3/24/2020 18:45 0 

3/24/2020 19:00 0 

3/24/2020 19:15 0 

3/24/2020 19:30 0 

3/24/2020 19:45 0 

3/24/2020 20:00 0 

3/24/2020 20:15 0 

3/24/2020 20:30 0 

3/24/2020 20:45 0 

3/24/2020 21:00 0 

3/24/2020 21:15 0 

3/24/2020 21:30 0 

3/24/2020 21:45 0 

3/24/2020 22:00 0 

3/24/2020 22:15 0 

3/24/2020 22:30 0 

3/24/2020 22:45 0 

3/24/2020 23:00 0 

3/24/2020 23:15 0 

3/24/2020 23:30 0 

3/24/2020 23:45 0 

3/25/2020 0:00 0 

Date and Time Volume (Gal) 

3/25/2020 0:15 0 

3/25/2020 0:30 0 

3/25/2020 0:45 0 

3/25/2020 1:00 0 

3/25/2020 1:15 0 

3/25/2020 1:30 0 

3/25/2020 1:45 0 

3/25/2020 2:00 0 

3/25/2020 2:15 0 

3/25/2020 2:30 0 

3/25/2020 2:45 0 

3/25/2020 3:00 0 

3/25/2020 3:15 0 

3/25/2020 3:30 0 

3/25/2020 3:45 0 

3/25/2020 4:00 0 

3/25/2020 4:15 0 

3/25/2020 4:30 0 

3/25/2020 4:45 0 

3/25/2020 5:00 0 

3/25/2020 5:15 0 

3/25/2020 5:30 0 

3/25/2020 5:45 0 

3/25/2020 6:00 0 

3/25/2020 6:15 0 

3/25/2020 6:30 0 

3/25/2020 6:45 0 

3/25/2020 7:00 0 

3/25/2020 7:15 0 

3/25/2020 7:30 0 

3/25/2020 7:45 0 

3/25/2020 8:00 0 

3/25/2020 8:15 0 

3/25/2020 8:30 0 

3/25/2020 8:45 0 

3/25/2020 9:00 0 

3/25/2020 9:15 0 

3/25/2020 9:30 0 

3/25/2020 9:45 0 

3/25/2020 10:00 0 
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Date and Time Volume (Gal) 

3/25/2020 10:15 0 

3/25/2020 10:30 0 

3/25/2020 10:45 0 

3/25/2020 11:00 0 

3/25/2020 11:15 0 

3/25/2020 11:30 0 

3/25/2020 11:45 0 

3/25/2020 12:00 0 

3/25/2020 12:15 0 

3/25/2020 12:30 0 

3/25/2020 12:45 0 

3/25/2020 13:00 0 

3/25/2020 13:15 0 

3/25/2020 13:30 0 

3/25/2020 13:45 0 

3/25/2020 14:00 0 

3/25/2020 14:15 0 

3/25/2020 14:30 0 

3/25/2020 14:45 0 

3/25/2020 15:00 0 

3/25/2020 15:15 0 

3/25/2020 15:30 0 

3/25/2020 15:45 0 

3/25/2020 16:00 0 

3/25/2020 16:15 0 

3/25/2020 16:30 0 

3/25/2020 16:45 0 

3/25/2020 17:00 0 

3/25/2020 17:15 0 

3/25/2020 17:30 0 

3/25/2020 17:45 0 

3/25/2020 18:00 0 

3/25/2020 18:15 0 

3/25/2020 18:30 0 

3/25/2020 18:45 0 

3/25/2020 19:00 0 

3/25/2020 19:15 4.223214223 

3/25/2020 19:30 72.05859269 

3/25/2020 19:45 145.1729889 

3/25/2020 20:00 257.6160676 

Date and Time Volume (Gal) 

3/25/2020 20:15 382.9927399 

3/25/2020 20:30 365.3080303 

3/25/2020 20:45 460.5943012 

3/25/2020 21:00 511.8007737 

3/25/2020 21:15 384.0485434 

3/25/2020 21:30 639.2890531 

3/25/2020 21:45 441.5898372 

3/25/2020 22:00 477.2232072 

3/25/2020 22:15 431.0318017 

3/25/2020 22:30 425.7527839 

3/25/2020 22:45 348.1512225 

3/25/2020 23:00 273.7170719 

3/25/2020 23:15 326.5072496 

3/25/2020 23:30 329.9386112 

3/25/2020 23:45 623.4519997 

3/26/2020 0:00 594.6813528 

3/26/2020 0:15 578.5803486 

3/26/2020 0:30 573.3013308 

3/26/2020 0:45 562.2153935 

3/26/2020 1:00 545.8504384 

3/26/2020 1:15 544.5306839 

3/26/2020 1:30 547.6980946 

3/26/2020 1:45 531.0691886 

3/26/2020 2:00 526.0541217 

3/26/2020 2:15 525.5262199 

3/26/2020 2:30 536.8761081 

3/26/2020 2:45 516.2879388 

3/26/2020 3:00 522.6227601 

3/26/2020 3:15 509.9531175 

3/26/2020 3:30 512.3286755 

3/26/2020 3:45 507.3136086 

3/26/2020 4:00 500.4508855 

3/26/2020 4:15 483.0301268 

3/26/2020 4:30 485.4056848 

3/26/2020 4:45 459.0105959 

3/26/2020 5:00 462.1780066 

3/26/2020 5:15 454.2594799 

3/26/2020 5:30 408.5959761 

3/26/2020 5:45 419.6819134 

3/26/2020 6:00 430.239949 

Date and Time Volume (Gal) 

3/26/2020 6:15 385.104347 

3/26/2020 6:30 442.3816899 

3/26/2020 6:45 437.366623 

3/26/2020 7:00 452.9397255 

3/26/2020 7:15 430.5038999 

3/26/2020 7:30 434.7271141 

3/26/2020 7:45 438.9503283 

3/26/2020 8:00 442.3816899 

3/26/2020 8:15 428.6562437 

3/26/2020 8:30 405.1646146 

3/26/2020 8:45 408.859927 

3/26/2020 9:00 418.362159 

3/26/2020 9:15 378.7695257 

3/26/2020 9:30 372.6986552 

3/26/2020 9:45 382.9927399 

3/26/2020 10:00 356.597651 

3/26/2020 10:15 442.9095917 

3/26/2020 10:30 387.479905 

3/26/2020 10:45 209.0491041 

3/26/2020 11:00 201.6584792 

3/26/2020 11:15 131.4475427 

3/26/2020 11:30 142.53348 

3/26/2020 11:45 163.3856003 

3/26/2020 12:00 194.5318052 

3/26/2020 12:15 497.8113766 

3/26/2020 12:30 166.0251092 

3/26/2020 12:45 157.3147298 

3/26/2020 13:00 94.49441825 

3/26/2020 13:15 2.111607112 

3/26/2020 13:30 1.319754445 

3/26/2020 13:45 0 

3/26/2020 14:00 0 

3/26/2020 14:15 0 

3/26/2020 14:30 0 

3/26/2020 14:45 0 

3/26/2020 15:00 0 

3/26/2020 15:15 0 

3/26/2020 15:30 0 

3/26/2020 15:45 0 

3/26/2020 16:00 0 
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Date and Time Volume (Gal) 

3/26/2020 16:15 0 

3/26/2020 16:30 0 

3/26/2020 16:45 0 

3/26/2020 17:00 0 

3/26/2020 17:15 0 

3/26/2020 17:30 0 

3/26/2020 17:45 0 

3/26/2020 18:00 0 

3/26/2020 18:15 0 

3/26/2020 18:30 0 

3/26/2020 18:45 0 

3/26/2020 19:00 0 

3/26/2020 19:15 0 

3/26/2020 19:30 0 

3/26/2020 19:45 0 

3/26/2020 20:00 0 

3/26/2020 20:15 0 

3/26/2020 20:30 0.527901778 

3/26/2020 20:45 19.00446401 

3/26/2020 21:00 77.60156135 

3/26/2020 21:15 116.402342 

3/26/2020 21:30 132.5033463 

3/26/2020 21:45 178.16685 

3/26/2020 22:00 220.6629432 

3/26/2020 22:15 0 

3/26/2020 22:30 0 

3/26/2020 22:45 0 

3/26/2020 23:00 0 

3/26/2020 23:15 191.3643945 

3/26/2020 23:30 181.8621625 

3/26/2020 23:45 194.2678543 

3/27/2020 0:00 206.4095952 

3/27/2020 0:15 218.5513361 

3/27/2020 0:30 219.6071396 

3/27/2020 0:45 227.2617154 

3/27/2020 1:00 228.0535681 

3/27/2020 1:15 232.2767823 

3/27/2020 1:30 233.5965367 

3/27/2020 1:45 233.5965367 

3/27/2020 2:00 232.8046841 

Date and Time Volume (Gal) 

3/27/2020 2:15 238.3476527 

3/27/2020 2:30 241.7790143 

3/27/2020 2:45 230.9570278 

3/27/2020 3:00 232.5407332 

3/27/2020 3:15 238.0837018 

3/27/2020 3:30 237.2918492 

3/27/2020 3:45 232.0128314 

3/27/2020 4:00 235.444193 

3/27/2020 4:15 239.4034563 

3/27/2020 4:30 243.6266705 

3/27/2020 4:45 239.6674072 

3/27/2020 5:00 245.4743267 

3/27/2020 5:15 248.9056883 

3/27/2020 5:30 253.6568043 

3/27/2020 5:45 254.9765587 

3/27/2020 6:00 258.9358221 

3/27/2020 6:15 263.6869381 

3/27/2020 6:30 268.9659559 

3/27/2020 6:45 344.719861 

3/27/2020 7:00 350.2628296 

3/27/2020 7:15 364.7801285 

3/27/2020 7:30 371.9068025 

3/27/2020 7:45 363.724325 

3/27/2020 8:00 360.5569143 

3/27/2020 8:15 362.6685214 

3/27/2020 8:30 376.9218694 

3/27/2020 8:45 341.5524503 

3/27/2020 9:00 349.9988788 

3/27/2020 9:15 358.4453072 

3/27/2020 9:30 256.0323623 

3/27/2020 9:45 470.624435 

3/27/2020 10:00 358.973209 

3/27/2020 10:15 396.1902843 

3/27/2020 10:30 349.470977 

3/27/2020 10:45 303.0156205 

3/27/2020 11:00 299.8482099 

3/27/2020 11:15 0.791852667 

3/27/2020 11:30 21.38002201 

3/27/2020 11:45 63.61216424 

3/27/2020 12:00 3.959263334 

Date and Time Volume (Gal) 

3/27/2020 12:15 4.223214223 

3/27/2020 12:30 0 

3/27/2020 12:45 0 

3/27/2020 13:00 0 

3/27/2020 13:15 0 

3/27/2020 13:30 0 

3/27/2020 13:45 0 

3/27/2020 14:00 0 

3/27/2020 14:15 0 

3/27/2020 14:30 0 

3/27/2020 14:45 0 

3/27/2020 15:00 0 

3/27/2020 15:15 0 

3/27/2020 15:30 0 

3/27/2020 15:45 0 

3/27/2020 16:00 0 

3/27/2020 16:15 0 

3/27/2020 16:30 0 

3/27/2020 16:45 0 

3/27/2020 17:00 0 

3/27/2020 17:15 0 

3/27/2020 17:30 0 

3/27/2020 17:45 0 

3/27/2020 18:00 0 

3/27/2020 18:15 0 

3/27/2020 18:30 0 

3/27/2020 18:45 0 

3/27/2020 19:00 0 

3/27/2020 19:15 0 

3/27/2020 19:30 0 

3/27/2020 19:45 0 

3/27/2020 20:00 0 

3/27/2020 20:15 0 

3/27/2020 20:30 0 

3/27/2020 20:45 0 

3/27/2020 21:00 0 

3/27/2020 21:15 0 

3/27/2020 21:30 0 

3/27/2020 21:45 0 

3/27/2020 22:00 0 
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Date and Time Volume (Gal) 

3/27/2020 22:15 0 

3/27/2020 22:30 0 

3/27/2020 22:45 0 

3/27/2020 23:00 6.334821335 

3/27/2020 23:15 27.97879423 

3/27/2020 23:30 36.16127179 

3/27/2020 23:45 48.56696357 

3/28/2020 0:00 58.33314646 

3/28/2020 0:15 78.9213158 

3/28/2020 0:30 60.18080268 

3/28/2020 0:45 78.9213158 

3/28/2020 1:00 59.38895002 

3/28/2020 1:15 45.66350379 

3/28/2020 1:30 46.71930735 

3/28/2020 1:45 63.61216424 

3/28/2020 2:00 63.87611513 

3/28/2020 2:15 51.47042335 

3/28/2020 2:30 53.05412868 

3/28/2020 2:45 155.2031227 

3/28/2020 3:00 173.415734 

3/28/2020 3:15 162.5937476 

3/28/2020 3:30 181.0703098 

3/28/2020 3:45 193.7399525 

3/28/2020 4:00 210.1049076 

3/28/2020 4:15 223.0385012 

3/28/2020 4:30 129.0719847 

3/28/2020 4:45 192.4201981 

3/28/2020 5:00 197.6992158 

3/28/2020 5:15 214.8560236 

3/28/2020 5:30 230.1651752 

3/28/2020 5:45 236.2360456 

3/28/2020 6:00 238.3476527 

3/28/2020 6:15 247.321983 

3/28/2020 6:30 196.3794614 

3/28/2020 6:45 226.9977645 

3/28/2020 7:00 187.1411803 

3/28/2020 7:15 226.4698627 

3/28/2020 7:30 248.9056883 

3/28/2020 7:45 188.4609347 

3/28/2020 8:00 205.6177425 

Date and Time Volume (Gal) 

3/28/2020 8:15 202.9782336 

3/28/2020 8:30 315.1573614 

3/28/2020 8:45 228.5814698 

3/28/2020 9:00 199.0189703 

3/28/2020 9:15 303.0156205 

3/28/2020 9:30 109.275668 

3/28/2020 9:45 107.4280118 

3/28/2020 10:00 44.07979846 

3/28/2020 10:15 39.32868246 

3/28/2020 10:30 2.63950889 

3/28/2020 10:45 4.487165112 

3/28/2020 11:00 0 

3/28/2020 11:15 0 

3/28/2020 11:30 0 

3/28/2020 11:45 0 

3/28/2020 12:00 0 

3/28/2020 12:15 0 

3/28/2020 12:30 0 

3/28/2020 12:45 0 

3/28/2020 13:00 0 

3/28/2020 13:15 0 

3/28/2020 13:30 0 

3/28/2020 13:45 0 

3/28/2020 14:00 0 

3/28/2020 14:15 0 

3/28/2020 14:30 0 

3/28/2020 14:45 0 

3/28/2020 15:00 0 

3/28/2020 15:15 0 

3/28/2020 15:30 0 

3/28/2020 15:45 0 

3/28/2020 16:00 0 

3/28/2020 16:15 0 

3/28/2020 16:30 0 

3/28/2020 16:45 0 

3/28/2020 17:00 0 

3/28/2020 17:15 0 

3/28/2020 17:30 0 

3/28/2020 17:45 0 

3/28/2020 18:00 0 

Date and Time Volume (Gal) 

3/28/2020 18:15 0 

3/28/2020 18:30 0 

3/28/2020 18:45 0 

3/28/2020 19:00 0 

3/28/2020 19:15 0 

3/28/2020 19:30 0 

3/28/2020 19:45 0 

3/28/2020 20:00 0 

3/28/2020 20:15 0 

3/28/2020 20:30 0 

3/28/2020 20:45 0 

3/28/2020 21:00 0 

3/28/2020 21:15 0 

3/28/2020 21:30 0 

3/28/2020 21:45 0 

3/28/2020 22:00 0 

3/28/2020 22:15 1.583705334 

3/28/2020 22:30 7.390624891 

3/28/2020 22:45 19.79631667 

3/28/2020 23:00 39.59263334 

3/28/2020 23:15 65.45982046 

3/28/2020 23:30 74.69810158 

3/28/2020 23:45 0 

3/29/2020 0:00 49.35881624 

3/29/2020 0:15 54.37388313 

3/29/2020 0:30 58.86104824 

3/29/2020 0:45 67.30747668 

3/29/2020 1:00 0 

3/29/2020 1:15 0 

3/29/2020 1:30 83.6724318 

3/29/2020 1:45 86.0479898 

3/29/2020 2:00 93.96651647 

3/29/2020 2:15 100.8292396 

3/29/2020 2:30 109.5396189 

3/29/2020 2:45 118.5139491 

3/29/2020 3:00 118.5139491 

3/29/2020 3:15 123.2650651 

3/29/2020 3:30 141.2137256 

3/29/2020 3:45 147.8124978 

3/29/2020 4:00 134.6149534 
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Date and Time Volume (Gal) 

3/29/2020 4:15 135.406806 

3/29/2020 4:30 145.7008907 

3/29/2020 4:45 150.1880558 

3/29/2020 5:00 244.1545723 

3/29/2020 5:15 277.4123843 

3/29/2020 5:30 289.0262234 

3/29/2020 5:45 308.8225401 

3/29/2020 6:00 341.8164012 

3/29/2020 6:15 297.208701 

3/29/2020 6:30 317.5329194 

3/29/2020 6:45 330.7304639 

3/29/2020 7:00 373.226557 

3/29/2020 7:15 376.1300168 

3/29/2020 7:30 325.715397 

3/29/2020 7:45 316.7410668 

3/29/2020 8:00 334.9536781 

3/29/2020 8:15 332.0502183 

3/29/2020 8:30 357.6534545 

3/29/2020 8:45 342.6082539 

3/29/2020 9:00 883.7075762 

3/29/2020 9:15 370.5870481 

3/29/2020 9:30 348.9430752 

3/29/2020 9:45 275.828679 

3/29/2020 10:00 229.3733225 

3/29/2020 10:15 275.0368263 

3/29/2020 10:30 222.7745503 

3/29/2020 10:45 231.7488805 

3/29/2020 11:00 166.0251092 

3/29/2020 11:15 14.51729889 

3/29/2020 11:30 57.54129379 

3/29/2020 11:45 71.00278913 

3/29/2020 12:00 53.31807957 

3/29/2020 12:15 10.82198645 

3/29/2020 12:30 0 

3/29/2020 12:45 0 

3/29/2020 13:00 0 

3/29/2020 13:15 0 

3/29/2020 13:30 0 

3/29/2020 13:45 0 

3/29/2020 14:00 0 

Date and Time Volume (Gal) 

3/29/2020 14:15 0 

3/29/2020 14:30 0 

3/29/2020 14:45 0 

3/29/2020 15:00 0 

3/29/2020 15:15 0 

3/29/2020 15:30 0 

3/29/2020 15:45 0 

3/29/2020 16:00 0 

3/29/2020 16:15 0 

3/29/2020 16:30 0 

3/29/2020 16:45 0 

3/29/2020 17:00 0 

3/29/2020 17:15 0 

3/29/2020 17:30 0 

3/29/2020 17:45 0 

3/29/2020 18:00 0 

3/29/2020 18:15 0 

3/29/2020 18:30 0 

3/29/2020 18:45 0 

3/29/2020 19:00 47.51116001 

3/29/2020 19:15 161.0100423 

3/29/2020 19:30 240.4592598 

3/29/2020 19:45 265.2706434 

3/29/2020 20:00 255.7684114 

3/29/2020 20:15 249.1696392 

3/29/2020 20:30 362.9324723 

3/29/2020 20:45 396.982137 

3/29/2020 21:00 442.117739 

3/29/2020 21:15 473.5278948 

3/29/2020 21:30 484.6138321 

3/29/2020 21:45 780.5027787 

3/29/2020 22:00 887.6668396 

3/29/2020 22:15 822.7349209 

3/29/2020 22:30 686.2723113 

3/29/2020 22:45 680.7293426 

3/29/2020 23:00 706.5965297 

3/29/2020 23:15 675.4503248 

3/29/2020 23:30 705.0128244 

3/29/2020 23:45 582.5396119 

3/30/2020 0:00 694.7187397 

Date and Time Volume (Gal) 

3/30/2020 0:15 522.0948584 

3/30/2020 0:30 487.253341 

3/30/2020 0:45 488.5730955 

3/30/2020 1:00 488.0451937 

3/30/2020 1:15 658.8214188 

3/30/2020 1:30 670.6992088 

3/30/2020 1:45 425.7527839 

3/30/2020 2:00 366.099883 

3/30/2020 2:15 428.6562437 

3/30/2020 2:30 341.8164012 

3/30/2020 2:45 346.0396154 

3/30/2020 3:00 335.7455308 

3/30/2020 3:15 343.1361556 

3/30/2020 3:30 332.0502183 

3/30/2020 3:45 563.7990988 

3/30/2020 4:00 547.1701928 

3/30/2020 4:15 555.0887195 

3/30/2020 4:30 533.7086975 

3/30/2020 4:45 394.0786772 

3/30/2020 5:00 403.3169583 

3/30/2020 5:15 448.4525603 

3/30/2020 5:30 684.4246551 

3/30/2020 5:45 506.5217559 

3/30/2020 6:00 489.8928499 

3/30/2020 6:15 466.4012208 

3/30/2020 6:30 486.9893901 

3/30/2020 6:45 492.2684079 

3/30/2020 7:00 482.7661759 

3/30/2020 7:15 478.0150599 

3/30/2020 7:30 435.2550159 

3/30/2020 7:45 450.0362657 

3/30/2020 8:00 465.0814663 

3/30/2020 8:15 369.0033428 

3/30/2020 8:30 457.6908415 

3/30/2020 8:45 453.995529 

3/30/2020 9:00 471.6802386 

3/30/2020 9:15 485.1417339 

3/30/2020 9:30 355.2778965 

3/30/2020 9:45 324.6595934 

3/30/2020 10:00 338.9129414 
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Date and Time Volume (Gal) 

3/30/2020 10:15 455.3152835 

3/30/2020 10:30 486.1975375 

3/30/2020 10:45 388.2717577 

3/30/2020 11:00 321.2282319 

3/30/2020 11:15 373.4905079 

3/30/2020 11:30 278.204237 

3/30/2020 11:45 275.3007772 

3/30/2020 12:00 281.6355985 

3/30/2020 12:15 61.50055713 

3/30/2020 12:30 32.46595934 

3/30/2020 12:45 1.847656223 

3/30/2020 13:00 0 

3/30/2020 13:15 0 

3/30/2020 13:30 0 

3/30/2020 13:45 0 

3/30/2020 14:00 0 

3/30/2020 14:15 0 

3/30/2020 14:30 0 

3/30/2020 14:45 0 

3/30/2020 15:00 0 

3/30/2020 15:15 0 

3/30/2020 15:30 0 

3/30/2020 15:45 0 

3/30/2020 16:00 0 

3/30/2020 16:15 0 

3/30/2020 16:30 0 

3/30/2020 16:45 0 

3/30/2020 17:00 0 

3/30/2020 17:15 0 

3/30/2020 17:30 0 

3/30/2020 17:45 0 

3/30/2020 18:00 0 

3/30/2020 18:15 0 

3/30/2020 18:30 0 

3/30/2020 18:45 0 

3/30/2020 19:00 0 

3/30/2020 19:15 0 

3/30/2020 19:30 0 

3/30/2020 19:45 0 

3/30/2020 20:00 0 

Date and Time Volume (Gal) 

3/30/2020 20:15 1.847656223 

3/30/2020 20:30 19.53236578 

3/30/2020 20:45 56.74944113 

3/30/2020 21:00 86.83984247 

3/30/2020 21:15 74.43415069 

3/30/2020 21:30 86.57589158 

3/30/2020 21:45 120.8895071 

3/30/2020 22:00 166.8169618 

3/30/2020 22:15 137.782364 

3/30/2020 22:30 155.2031227 

3/30/2020 22:45 112.9709805 

3/30/2020 23:00 211.9525638 

3/30/2020 23:15 168.9285689 

3/30/2020 23:30 192.1562472 

3/30/2020 23:45 176.3191938 

3/31/2020 0:00 237.0278983 

3/31/2020 0:15 229.6372734 

3/31/2020 0:30 202.1863809 

3/31/2020 0:45 206.6735461 

3/31/2020 1:00 185.8214258 

3/31/2020 1:15 197.6992158 

3/31/2020 1:30 185.293524 

3/31/2020 1:45 184.7656223 

3/31/2020 2:00 194.2678543 

3/31/2020 2:15 160.4821405 

3/31/2020 2:30 171.040176 

3/31/2020 2:45 281.3716476 

3/31/2020 3:00 285.8588127 

3/31/2020 3:15 308.8225401 

3/31/2020 3:30 231.4849296 

3/31/2020 3:45 242.3069161 

3/31/2020 4:00 241.7790143 

3/31/2020 4:15 244.1545723 

3/31/2020 4:30 238.3476527 

3/31/2020 4:45 261.3113801 

3/31/2020 5:00 368.2114901 

3/31/2020 5:15 399.8855968 

3/31/2020 5:30 462.1780066 

3/31/2020 5:45 487.7812428 

3/31/2020 6:00 488.3091446 

Date and Time Volume (Gal) 

3/31/2020 6:15 500.1869346 

3/31/2020 6:30 508.8973139 

3/31/2020 6:45 497.8113766 

3/31/2020 7:00 529.2215324 

3/31/2020 7:15 391.7031192 

3/31/2020 7:30 410.4436323 

3/31/2020 7:45 417.0424046 

3/31/2020 8:00 431.0318017 

3/31/2020 8:15 494.1160641 

3/31/2020 8:30 512.3286755 

3/31/2020 8:45 494.380015 

3/31/2020 9:00 500.4508855 

3/31/2020 9:15 0 

3/31/2020 9:30 1077.71148 

3/31/2020 9:45 621.0764417 

3/31/2020 10:00 593.6255493 

3/31/2020 10:15 443.1735426 

3/31/2020 10:30 522.0948584 

3/31/2020 10:45 1382.046855 

3/31/2020 11:00 1120.999425 

3/31/2020 11:15 763.6099218 

3/31/2020 11:30 255.2405096 

3/31/2020 11:45 192.4201981 

3/31/2020 12:00 211.9525638 

3/31/2020 12:15 156.5228772 

3/31/2020 12:30 189.5167383 

3/31/2020 12:45 235.444193 

3/31/2020 13:00 243.0987687 

3/31/2020 13:15 243.3627196 

3/31/2020 13:30 237.819751 

3/31/2020 13:45 339.1768923 

3/31/2020 14:00 376.6579185 

3/31/2020 14:15 248.1138356 

3/31/2020 14:30 142.53348 

3/31/2020 14:45 156.5228772 

3/31/2020 15:00 133.8231007 

3/31/2020 15:15 91.06305669 

3/31/2020 15:30 82.35267736 

3/31/2020 15:45 120.8895071 

3/31/2020 16:00 79.44921758 
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Date and Time Volume (Gal) 

3/31/2020 16:15 54.63783401 

3/31/2020 16:30 56.74944113 

3/31/2020 16:45 25.33928534 

3/31/2020 17:00 19.26841489 

3/31/2020 17:15 11.61383911 

3/31/2020 17:30 12.14174089 

3/31/2020 17:45 13.98939711 

3/31/2020 18:00 32.46595934 

3/31/2020 18:15 49.88671801 

3/31/2020 18:30 67.57142757 

3/31/2020 18:45 60.97265535 

3/31/2020 19:00 69.15513291 

3/31/2020 19:15 69.15513291 

3/31/2020 19:30 78.12946313 

3/31/2020 19:45 95.5502218 

3/31/2020 20:00 142.7974309 

3/31/2020 20:15 149.3962032 

3/31/2020 20:30 266.5903978 

3/31/2020 20:45 127.2243285 

3/31/2020 21:00 185.5574749 

3/31/2020 21:15 210.6328094 

3/31/2020 21:30 183.1819169 

3/31/2020 21:45 224.6222065 

3/31/2020 22:00 268.4380541 

3/31/2020 22:15 262.3671836 

3/31/2020 22:30 298.0005536 

3/31/2020 22:45 319.6445265 

3/31/2020 23:00 208.2572514 

3/31/2020 23:15 211.1607112 

3/31/2020 23:30 222.5105994 

3/31/2020 23:45 226.2059118 

4/1/2020 0:00 234.9162912 

4/1/2020 0:15 237.0278983 

4/1/2020 0:30 243.8906214 

4/1/2020 0:45 259.7276747 

4/1/2020 1:00 278.4681879 

4/1/2020 1:15 294.5691921 

4/1/2020 1:30 302.4877187 

4/1/2020 1:45 307.2388347 

4/1/2020 2:00 339.1768923 

Date and Time Volume (Gal) 

4/1/2020 2:15 341.2884994 

4/1/2020 2:30 343.6640574 

4/1/2020 2:45 348.6791243 

4/1/2020 3:00 357.1255528 

4/1/2020 3:15 347.095419 

4/1/2020 3:30 360.8208652 

4/1/2020 3:45 372.6986552 

4/1/2020 4:00 386.4241014 

4/1/2020 4:15 400.4134986 

4/1/2020 4:30 405.6925163 

4/1/2020 4:45 403.0530074 

4/1/2020 5:00 419.9458643 

4/1/2020 5:15 411.235485 

4/1/2020 5:30 431.8236543 

4/1/2020 5:45 434.7271141 

4/1/2020 6:00 439.2142792 

4/1/2020 6:15 447.3967568 

4/1/2020 6:30 453.2036763 

4/1/2020 6:45 457.4268906 

4/1/2020 7:00 410.1796814 

4/1/2020 7:15 457.6908415 

4/1/2020 7:30 457.1629397 

4/1/2020 7:45 439.2142792 

4/1/2020 8:00 429.4480963 

4/1/2020 8:15 415.1947483 

4/1/2020 8:30 396.1902843 

4/1/2020 8:45 379.0334765 

4/1/2020 9:00 609.9905044 

4/1/2020 9:15 488.8370464 

4/1/2020 9:30 488.3091446 

4/1/2020 9:45 489.3649481 

4/1/2020 10:00 496.755573 

4/1/2020 10:15 499.9229837 

4/1/2020 10:30 506.7857068 

4/1/2020 10:45 542.6830277 

4/1/2020 11:00 388.2717577 

4/1/2020 11:15 400.9414003 

4/1/2020 11:30 677.2979811 

4/1/2020 11:45 400.4134986 

4/1/2020 12:00 434.1992123 

Date and Time Volume (Gal) 

4/1/2020 12:15 388.2717577 

4/1/2020 12:30 665.684142 

4/1/2020 12:45 819.3035593 

4/1/2020 13:00 558.7840319 

4/1/2020 13:15 435.7829177 

4/1/2020 13:30 391.7031192 

4/1/2020 13:45 336.0094816 

4/1/2020 14:00 453.7315781 

4/1/2020 14:15 304.335375 

4/1/2020 14:30 143.8532345 

4/1/2020 14:45 115.3465385 

4/1/2020 15:00 54.10993224 

4/1/2020 15:15 44.60770023 

4/1/2020 15:30 1.319754445 

4/1/2020 15:45 0 

4/1/2020 16:00 0 

4/1/2020 16:15 0 

4/1/2020 16:30 22.69977645 

4/1/2020 16:45 45.66350379 

4/1/2020 17:00 88.4235478 

4/1/2020 17:15 115.8744403 

4/1/2020 17:30 127.7522303 

4/1/2020 17:45 128.0161811 

4/1/2020 18:00 52.79017779 

4/1/2020 18:15 26.13113801 

4/1/2020 18:30 29.03459779 

4/1/2020 18:45 52.79017779 

4/1/2020 19:00 103.4687485 

4/1/2020 19:15 170.2483234 

4/1/2020 19:30 210.1049076 

4/1/2020 19:45 274.2449736 

4/1/2020 20:00 311.9899508 

4/1/2020 20:15 339.968745 

4/1/2020 20:30 358.973209 

4/1/2020 20:45 419.4179626 

4/1/2020 21:00 439.2142792 

4/1/2020 21:15 460.0663995 

4/1/2020 21:30 659.6132715 

4/1/2020 21:45 679.4095882 

4/1/2020 22:00 456.8989888 
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Date and Time Volume (Gal) 

4/1/2020 22:15 608.9347008 

4/1/2020 22:30 535.2924028 

4/1/2020 22:45 533.4447466 

4/1/2020 23:00 514.9681844 

4/1/2020 23:15 503.6182961 

4/1/2020 23:30 489.1009972 

4/1/2020 23:45 497.0195239 

4/2/2020 0:00 482.2382741 

4/2/2020 0:15 475.6395019 

4/2/2020 0:30 467.7209752 

4/2/2020 0:45 455.3152835 

4/2/2020 1:00 442.9095917 

4/2/2020 1:15 451.619971 

4/2/2020 1:30 448.9804621 

4/2/2020 1:45 439.742181 

4/2/2020 2:00 435.5189668 

4/2/2020 2:15 426.0167348 

4/2/2020 2:30 413.8749939 

4/2/2020 2:45 417.3063554 

4/2/2020 3:00 404.108811 

4/2/2020 3:15 403.8448601 

4/2/2020 3:30 418.0982081 

4/2/2020 3:45 423.6411768 

4/2/2020 4:00 410.1796814 

4/2/2020 4:15 414.4028957 

4/2/2020 4:30 416.7784537 

4/2/2020 4:45 406.2204181 

4/2/2020 5:00 400.9414003 

4/2/2020 5:15 399.0937441 

4/2/2020 5:30 403.8448601 

4/2/2020 5:45 403.0530074 

4/2/2020 6:00 371.6428517 

4/2/2020 6:15 388.5357085 

4/2/2020 6:30 327.5630532 

4/2/2020 6:45 337.593187 

4/2/2020 7:00 344.1919592 

4/2/2020 7:15 311.1980981 

4/2/2020 7:30 299.584259 

4/2/2020 7:45 292.9854867 

4/2/2020 8:00 531.3331395 

Date and Time Volume (Gal) 

4/2/2020 8:15 486.1975375 

4/2/2020 8:30 457.1629397 

4/2/2020 8:45 220.1350414 

4/2/2020 9:00 218.8152869 

4/2/2020 9:15 322.8119372 

4/2/2020 9:30 172.3599305 

4/2/2020 9:45 98.71763247 

4/2/2020 10:00 19.53236578 

4/2/2020 10:15 0 

4/2/2020 10:30 0 

4/2/2020 10:45 0 

4/2/2020 11:00 0 

4/2/2020 11:15 0 

4/2/2020 11:30 0 

4/2/2020 11:45 0 

4/2/2020 12:00 0 

4/2/2020 12:15 0 

4/2/2020 12:30 0 

4/2/2020 12:45 0 

4/2/2020 13:00 0 

4/2/2020 13:15 0 

4/2/2020 13:30 0 

4/2/2020 13:45 0 

4/2/2020 14:00 0 

4/2/2020 14:15 0 

4/2/2020 14:30 0 

4/2/2020 14:45 0 

4/2/2020 15:00 0 

4/2/2020 15:15 0 

4/2/2020 15:30 0 

4/2/2020 15:45 0 

4/2/2020 16:00 0 

4/2/2020 16:15 0 

4/2/2020 16:30 0 

4/2/2020 16:45 0 

4/2/2020 17:00 0 

4/2/2020 17:15 0 

4/2/2020 17:30 0 

4/2/2020 17:45 0 

4/2/2020 18:00 0 

Date and Time Volume (Gal) 

4/2/2020 18:15 0 

4/2/2020 18:30 0 

4/2/2020 18:45 0 

4/2/2020 19:00 0 

4/2/2020 19:15 0 

4/2/2020 19:30 32.72991023 

4/2/2020 19:45 77.60156135 

4/2/2020 20:00 133.8231007 

4/2/2020 20:15 187.6690821 

4/2/2020 20:30 248.9056883 

4/2/2020 20:45 198.4910685 

4/2/2020 21:00 226.9977645 

4/2/2020 21:15 249.4335901 

4/2/2020 21:30 271.077563 

4/2/2020 21:45 291.9296832 

4/2/2020 22:00 417.8342572 

4/2/2020 22:15 404.9006637 

4/2/2020 22:30 417.0424046 

4/2/2020 22:45 414.6668466 

4/2/2020 23:00 390.3833648 

4/2/2020 23:15 393.0228737 

4/2/2020 23:30 396.7181861 

4/2/2020 23:45 388.5357085 

4/3/2020 0:00 393.2868246 

4/3/2020 0:15 384.5764452 

4/3/2020 0:30 386.6880523 

4/3/2020 0:45 379.2974274 

4/3/2020 1:00 358.1813563 

4/3/2020 1:15 348.6791243 

4/3/2020 1:30 348.4151734 

4/3/2020 1:45 344.4559101 

4/3/2020 2:00 333.6339236 

4/3/2020 2:15 322.8119372 

4/3/2020 2:30 313.0457543 

4/3/2020 2:45 305.3911785 

4/3/2020 3:00 298.0005536 

4/3/2020 3:15 287.4425181 

4/3/2020 3:30 288.7622725 

4/3/2020 3:45 286.9146163 

4/3/2020 4:00 275.828679 
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Date and Time Volume (Gal) 

4/3/2020 4:15 271.3415139 

4/3/2020 4:30 284.0111565 

4/3/2020 4:45 304.0714241 

4/3/2020 5:00 308.8225401 

4/3/2020 5:15 315.9492141 

4/3/2020 5:30 298.2645045 

4/3/2020 5:45 311.7259999 

4/3/2020 6:00 304.0714241 

4/3/2020 6:15 362.4045705 

4/3/2020 6:30 370.0591463 

4/3/2020 6:45 376.6579185 

4/3/2020 7:00 386.9520032 

4/3/2020 7:15 396.7181861 

4/3/2020 7:30 516.2879388 

4/3/2020 7:45 499.9229837 

4/3/2020 8:00 497.0195239 

4/3/2020 8:15 229.1093716 

4/3/2020 8:30 220.1350414 

4/3/2020 8:45 215.3839254 

4/3/2020 9:00 179.2226536 

4/3/2020 9:15 147.0206452 

4/3/2020 9:30 290.082027 

4/3/2020 9:45 320.1724283 

4/3/2020 10:00 176.5831447 

4/3/2020 10:15 16.36495512 

4/3/2020 10:30 0 

4/3/2020 10:45 0 

4/3/2020 11:00 0 

4/3/2020 11:15 0 

4/3/2020 11:30 0 

4/3/2020 11:45 0 

4/3/2020 12:00 0 

4/3/2020 12:15 0 

4/3/2020 12:30 0 

4/3/2020 12:45 0 

4/3/2020 13:00 0 

4/3/2020 13:15 0 

4/3/2020 13:30 0 

4/3/2020 13:45 0 

4/3/2020 14:00 0 

Date and Time Volume (Gal) 

4/3/2020 14:15 0 

4/3/2020 14:30 0 

4/3/2020 14:45 0 

4/3/2020 15:00 0 

4/3/2020 15:15 0 

4/3/2020 15:30 0 

4/3/2020 15:45 0 

4/3/2020 16:00 0 

4/3/2020 16:15 0 

4/3/2020 16:30 0 

4/3/2020 16:45 0 

4/3/2020 17:00 0 

4/3/2020 17:15 0 

4/3/2020 17:30 0 

4/3/2020 17:45 0 

4/3/2020 18:00 0 

4/3/2020 18:15 0 

4/3/2020 18:30 0 

4/3/2020 18:45 0 

4/3/2020 19:00 0 

4/3/2020 19:15 0 

4/3/2020 19:30 0 

4/3/2020 19:45 0 

4/3/2020 20:00 0 

4/3/2020 20:15 6.334821335 

4/3/2020 20:30 45.13560201 

4/3/2020 20:45 115.8744403 

4/3/2020 21:00 155.7310245 

4/3/2020 21:15 203.2421845 

4/3/2020 21:30 259.199773 

4/3/2020 21:45 352.9023385 

4/3/2020 22:00 382.4648381 

4/3/2020 22:15 410.1796814 

4/3/2020 22:30 303.0156205 

4/3/2020 22:45 339.1768923 

4/3/2020 23:00 364.5161777 

4/3/2020 23:15 392.231021 

4/3/2020 23:30 546.3783401 

4/3/2020 23:45 886.3470851 

4/4/2020 0:00 852.8253222 

Date and Time Volume (Gal) 

4/4/2020 0:15 872.357688 

4/4/2020 0:30 860.479898 

4/4/2020 0:45 844.3788938 

4/4/2020 1:00 820.6233138 

4/4/2020 1:15 828.0139387 

4/4/2020 1:30 822.7349209 

4/4/2020 1:45 810.59318 

4/4/2020 2:00 781.0306804 

4/4/2020 2:15 785.2538947 

4/4/2020 2:30 781.0306804 

4/4/2020 2:45 808.217622 

4/4/2020 3:00 802.1467515 

4/4/2020 3:15 798.1874882 

4/4/2020 3:30 796.0758811 

4/4/2020 3:45 780.5027787 

4/4/2020 4:00 764.9296762 

4/4/2020 4:15 764.1378235 

4/4/2020 4:30 762.2901673 

4/4/2020 4:45 796.339832 

4/4/2020 5:00 801.3548989 

4/4/2020 5:15 790.0050107 

4/4/2020 5:30 787.6294527 

4/4/2020 5:45 783.9341402 

4/4/2020 6:00 779.9748769 

4/4/2020 6:15 801.6188498 

4/4/2020 6:30 792.1166178 

4/4/2020 6:45 786.3096982 

4/4/2020 7:00 782.6143858 

4/4/2020 7:15 795.0200775 

4/4/2020 7:30 786.3096982 

4/4/2020 7:45 776.0156135 

4/4/2020 8:00 445.2851497 

4/4/2020 8:15 430.7678508 

4/4/2020 8:30 429.7120472 

4/4/2020 8:45 434.7271141 

4/4/2020 9:00 296.9447501 

4/4/2020 9:15 467.7209752 

4/4/2020 9:30 467.4570243 

4/4/2020 9:45 525.262269 

4/4/2020 10:00 484.0859304 
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Date and Time Volume (Gal) 

4/4/2020 10:15 0 

4/4/2020 10:30 0 

4/4/2020 10:45 305.9190803 

4/4/2020 11:00 86.57589158 

4/4/2020 11:15 0 

4/4/2020 11:30 0 

4/4/2020 11:45 0 

4/4/2020 12:00 4.223214223 

4/4/2020 12:15 0 

4/4/2020 12:30 0 

4/4/2020 12:45 0 

4/4/2020 13:00 0 

4/4/2020 13:15 0 

4/4/2020 13:30 0 

4/4/2020 13:45 0 

4/4/2020 14:00 0 

4/4/2020 14:15 0 

4/4/2020 14:30 0 

4/4/2020 14:45 0 

4/4/2020 15:00 0 

4/4/2020 15:15 0 

4/4/2020 15:30 0 

4/4/2020 15:45 0 

4/4/2020 16:00 0 

4/4/2020 16:15 0 

4/4/2020 16:30 0 

4/4/2020 16:45 0 

4/4/2020 17:00 0 

4/4/2020 17:15 0 

4/4/2020 17:30 0 

4/4/2020 17:45 0 

4/4/2020 18:00 0 

4/4/2020 18:15 0 

4/4/2020 18:30 0 

4/4/2020 18:45 0 

4/4/2020 19:00 0 

4/4/2020 19:15 0 

4/4/2020 19:30 0 

4/4/2020 19:45 0 

4/4/2020 20:00 0 

Date and Time Volume (Gal) 

4/4/2020 20:15 0 

4/4/2020 20:30 0 

4/4/2020 20:45 0 

4/4/2020 21:00 0 

4/4/2020 21:15 26.3950889 

4/4/2020 21:30 69.15513291 

4/4/2020 21:45 103.7326994 

4/4/2020 22:00 134.3510025 

4/4/2020 22:15 169.7204216 

4/4/2020 22:30 267.9101523 

4/4/2020 22:45 0 

4/4/2020 23:00 0 

4/4/2020 23:15 0 

4/4/2020 23:30 666.4759946 

4/4/2020 23:45 484.6138321 

4/5/2020 0:00 508.633363 

4/5/2020 0:15 525.5262199 

4/5/2020 0:30 547.6980946 

4/5/2020 0:45 549.017849 

4/5/2020 1:00 565.9107059 

4/5/2020 1:15 0 

4/5/2020 1:30 0 

4/5/2020 1:45 0 

4/5/2020 2:00 0 

4/5/2020 2:15 0 

4/5/2020 2:30 0 

4/5/2020 2:45 517.0797915 

4/5/2020 3:00 514.9681844 

4/5/2020 3:15 520.7751039 

4/5/2020 3:30 513.9123808 

4/5/2020 3:45 514.1763317 

4/5/2020 4:00 519.1913986 

4/5/2020 4:15 522.6227601 

4/5/2020 4:30 516.8158406 

4/5/2020 4:45 440.7979846 

4/5/2020 5:00 433.1434088 

4/5/2020 5:15 432.615507 

4/5/2020 5:30 542.4190768 

4/5/2020 5:45 540.5714206 

4/5/2020 6:00 488.0451937 

Date and Time Volume (Gal) 

4/5/2020 6:15 488.5730955 

4/5/2020 6:30 493.5881624 

4/5/2020 6:45 502.0345908 

4/5/2020 7:00 526.8459744 

4/5/2020 7:15 517.3437424 

4/5/2020 7:30 517.0797915 

4/5/2020 7:45 524.2064655 

4/5/2020 8:00 526.0541217 

4/5/2020 8:15 488.5730955 

4/5/2020 8:30 502.8264435 

4/5/2020 8:45 487.5172919 

4/5/2020 9:00 485.1417339 

4/5/2020 9:15 491.4765552 

4/5/2020 9:30 455.0513326 

4/5/2020 9:45 437.6305739 

4/5/2020 10:00 424.9609312 

4/5/2020 10:15 259.7276747 

4/5/2020 10:30 237.0278983 

4/5/2020 10:45 168.4006672 

4/5/2020 11:00 95.28627091 

4/5/2020 11:15 32.20200845 

4/5/2020 11:30 37.21707534 

4/5/2020 11:45 1.583705334 

4/5/2020 12:00 22.69977645 

4/5/2020 12:15 0 

4/5/2020 12:30 0 

4/5/2020 12:45 0.263950889 

4/5/2020 13:00 3.431361556 

4/5/2020 13:15 24.28348178 

4/5/2020 13:30 29.03459779 

4/5/2020 13:45 0 

4/5/2020 14:00 0 

4/5/2020 14:15 0 

4/5/2020 14:30 0 

4/5/2020 14:45 0 

4/5/2020 15:00 0 

4/5/2020 15:15 0 

4/5/2020 15:30 0 

4/5/2020 15:45 0 

4/5/2020 16:00 0 
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Date and Time Volume (Gal) 

4/5/2020 16:15 0 

4/5/2020 16:30 0 

4/5/2020 16:45 0 

4/5/2020 17:00 0 

4/5/2020 17:15 0 

4/5/2020 17:30 0 

4/5/2020 17:45 0 

4/5/2020 18:00 0 

4/5/2020 18:15 0 

4/5/2020 18:30 0 

4/5/2020 18:45 0 

4/5/2020 19:00 0 

4/5/2020 19:15 0 

4/5/2020 19:30 0 

4/5/2020 19:45 0 

4/5/2020 20:00 0 

4/5/2020 20:15 0 

4/5/2020 20:30 0 

4/5/2020 20:45 0 

4/5/2020 21:00 0 

4/5/2020 21:15 0 

4/5/2020 21:30 0 

4/5/2020 21:45 5.01506689 

4/5/2020 22:00 54.9017849 

4/5/2020 22:15 62.29240979 

4/5/2020 22:30 101.6210922 

4/5/2020 22:45 0 

4/5/2020 23:00 0 

4/5/2020 23:15 0 

4/5/2020 23:30 0 

4/5/2020 23:45 154.1473192 

4/6/2020 0:00 164.9693056 

4/6/2020 0:15 241.2511125 

4/6/2020 0:30 244.1545723 

4/6/2020 0:45 283.4832547 

4/6/2020 1:00 228.8454207 

4/6/2020 1:15 234.6523403 

4/6/2020 1:30 249.697541 

4/6/2020 1:45 200.8666265 

4/6/2020 2:00 191.3643945 

Date and Time Volume (Gal) 

4/6/2020 2:15 217.4955325 

4/6/2020 2:30 209.0491041 

4/6/2020 2:45 208.5212023 

4/6/2020 3:00 214.5920727 

4/6/2020 3:15 308.5585892 

4/6/2020 3:30 313.837607 

4/6/2020 3:45 324.1316916 

4/6/2020 4:00 326.7712005 

4/6/2020 4:15 335.7455308 

4/6/2020 4:30 340.2326959 

4/6/2020 4:45 317.0050176 

4/6/2020 5:00 382.2008872 

4/6/2020 5:15 390.1194139 

4/6/2020 5:30 394.3426281 

4/6/2020 5:45 400.6774494 

4/6/2020 6:00 403.0530074 

4/6/2020 6:15 413.8749939 

4/6/2020 6:30 376.9218694 

4/6/2020 6:45 374.5463114 

4/6/2020 7:00 370.3230972 

4/6/2020 7:15 808.7455238 

4/6/2020 7:30 804.2583587 

4/6/2020 7:45 805.3141622 

4/6/2020 8:00 803.9944078 

4/6/2020 8:15 480.3906179 

4/6/2020 8:30 372.4347043 

4/6/2020 8:45 741.9659489 

4/6/2020 9:00 458.746645 

4/6/2020 9:15 365.0440794 

4/6/2020 9:30 388.5357085 

4/6/2020 9:45 112.1791278 

4/6/2020 10:00 76.5457578 

4/6/2020 10:15 56.48549024 

4/6/2020 10:30 31.1462049 

4/6/2020 10:45 4.751116001 

4/6/2020 11:00 0 

4/6/2020 11:15 0 

4/6/2020 11:30 0 

4/6/2020 11:45 0 

4/6/2020 12:00 0 

Date and Time Volume (Gal) 

4/6/2020 12:15 0 

4/6/2020 12:30 0 

4/6/2020 12:45 0 

4/6/2020 13:00 0 

4/6/2020 13:15 0 

4/6/2020 13:30 0 

4/6/2020 13:45 0 

4/6/2020 14:00 0 

4/6/2020 14:15 0 

4/6/2020 14:30 0 

4/6/2020 14:45 0 

4/6/2020 15:00 0 

4/6/2020 15:15 0 

4/6/2020 15:30 0 

4/6/2020 15:45 0 

4/6/2020 16:00 0 

4/6/2020 16:15 0 

4/6/2020 16:30 0 

4/6/2020 16:45 0 

4/6/2020 17:00 0 

4/6/2020 17:15 0 

4/6/2020 17:30 0 

4/6/2020 17:45 0 

4/6/2020 18:00 0 

4/6/2020 18:15 0 

4/6/2020 18:30 0 

4/6/2020 18:45 0 

4/6/2020 19:00 0 

4/6/2020 19:15 0 

4/6/2020 19:30 0 

4/6/2020 19:45 0 

4/6/2020 20:00 0 

4/6/2020 20:15 0 

4/6/2020 20:30 0 

4/6/2020 20:45 0 

4/6/2020 21:00 0 

4/6/2020 21:15 0 

4/6/2020 21:30 5.542968668 

4/6/2020 21:45 24.28348178 

4/6/2020 22:00 64.40401691 
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Date and Time Volume (Gal) 

4/6/2020 22:15 64.14006602 

4/6/2020 22:30 84.20033358 

4/6/2020 22:45 93.1746638 

4/6/2020 23:00 125.3766723 

4/6/2020 23:15 136.4626096 

4/6/2020 23:30 185.0295732 

4/6/2020 23:45 207.4653987 

4/7/2020 0:00 232.0128314 

4/7/2020 0:15 201.1305774 

4/7/2020 0:30 317.5329194 

4/7/2020 0:45 301.1679643 

4/7/2020 1:00 175.791292 

4/7/2020 1:15 185.8214258 

4/7/2020 1:30 194.7957561 

4/7/2020 1:45 345.7756645 

4/7/2020 2:00 355.0139457 

4/7/2020 2:15 327.8270041 

4/7/2020 2:30 268.1741032 

4/7/2020 2:45 400.4134986 

4/7/2020 3:00 390.6473157 

4/7/2020 3:15 219.0792378 

4/7/2020 3:30 222.2466485 

4/7/2020 3:45 224.3582556 

4/7/2020 4:00 225.4140592 

4/7/2020 4:15 404.3727619 

4/7/2020 4:30 404.9006637 

4/7/2020 4:45 258.9358221 

4/7/2020 5:00 261.0474292 

4/7/2020 5:15 264.4787907 

4/7/2020 5:30 266.5903978 

4/7/2020 5:45 403.3169583 

4/7/2020 6:00 304.8632767 

4/7/2020 6:15 388.7996594 

4/7/2020 6:30 447.6607077 

4/7/2020 6:45 403.3169583 

4/7/2020 7:00 386.4241014 

4/7/2020 7:15 393.2868246 

4/7/2020 7:30 360.8208652 

4/7/2020 7:45 343.9280083 

4/7/2020 8:00 381.6729854 

Date and Time Volume (Gal) 

4/7/2020 8:15 441.5898372 

4/7/2020 8:30 318.0608212 

4/7/2020 8:45 298.0005536 

4/7/2020 9:00 278.4681879 

4/7/2020 9:15 442.117739 

4/7/2020 9:30 617.6450802 

4/7/2020 9:45 662.5167313 

4/7/2020 10:00 496.2276712 

4/7/2020 10:15 391.4391683 

4/7/2020 10:30 242.8348178 

4/7/2020 10:45 249.4335901 

4/7/2020 11:00 172.0959796 

4/7/2020 11:15 186.0853767 

4/7/2020 11:30 139.6300203 

4/7/2020 11:45 50.41461979 

4/7/2020 12:00 49.62276712 

4/7/2020 12:15 43.81584757 

4/7/2020 12:30 26.3950889 

4/7/2020 12:45 0 

4/7/2020 13:00 0 

4/7/2020 13:15 0 

4/7/2020 13:30 0 

4/7/2020 13:45 0 

4/7/2020 14:00 0 

4/7/2020 14:15 0 

4/7/2020 14:30 0 

4/7/2020 14:45 0 

4/7/2020 15:00 0 

4/7/2020 15:15 0 

4/7/2020 15:30 0 

4/7/2020 15:45 0 

4/7/2020 16:00 0 

4/7/2020 16:15 0 

4/7/2020 16:30 0 

4/7/2020 16:45 0 

4/7/2020 17:00 0 

4/7/2020 17:15 0 

4/7/2020 17:30 0 

4/7/2020 17:45 0 

4/7/2020 18:00 0 

Date and Time Volume (Gal) 

4/7/2020 18:15 0 

4/7/2020 18:30 0 

4/7/2020 18:45 0 

4/7/2020 19:00 0 

4/7/2020 19:15 0 

4/7/2020 19:30 0 

4/7/2020 19:45 0 

4/7/2020 20:00 0 

4/7/2020 20:15 0 

4/7/2020 20:30 0 

4/7/2020 20:45 0 

4/7/2020 21:00 0 

4/7/2020 21:15 0 

4/7/2020 21:30 0 

4/7/2020 21:45 0 

4/7/2020 22:00 0 

4/7/2020 22:15 0 

4/7/2020 22:30 0 

4/7/2020 22:45 0 

4/7/2020 23:00 0 

4/7/2020 23:15 0 

4/7/2020 23:30 0 

4/7/2020 23:45 0 

4/8/2020 0:00 0 

4/8/2020 0:15 0 

4/8/2020 0:30 0 

4/8/2020 0:45 0 

4/8/2020 1:00 0 

4/8/2020 1:15 0 

4/8/2020 1:30 0 

4/8/2020 1:45 0 

4/8/2020 2:00 0 

4/8/2020 2:15 0 

4/8/2020 2:30 0 

4/8/2020 2:45 0 

4/8/2020 3:00 0 

4/8/2020 3:15 0 

4/8/2020 3:30 0 

4/8/2020 3:45 0 

4/8/2020 4:00 0 
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Date and Time Volume (Gal) 

4/8/2020 4:15 0 

4/8/2020 4:30 0 

4/8/2020 4:45 0 

4/8/2020 5:00 0 

4/8/2020 5:15 0 

4/8/2020 5:30 0 

4/8/2020 5:45 0 

4/8/2020 6:00 0 

4/8/2020 6:15 0.791852667 

4/8/2020 6:30 0 

4/8/2020 6:45 0 

4/8/2020 7:00 0 

4/8/2020 7:15 0.527901778 

4/8/2020 7:30 2.903459779 

4/8/2020 7:45 3.167410668 

4/8/2020 8:00 2.903459779 

4/8/2020 8:15 0 

4/8/2020 8:30 0 

4/8/2020 8:45 0 

4/8/2020 9:00 0 

4/8/2020 9:15 0 

4/8/2020 9:30 0 

4/8/2020 9:45 0 

4/8/2020 10:00 0 

4/8/2020 10:15 0 

4/8/2020 10:30 0 

4/8/2020 10:45 0 

4/8/2020 11:00 0 

4/8/2020 11:15 0 

4/8/2020 11:30 0 

4/8/2020 11:45 0 

4/8/2020 12:00 0 

4/8/2020 12:15 0 

4/8/2020 12:30 0 

4/8/2020 12:45 0 

4/8/2020 13:00 0 

4/8/2020 13:15 0 

4/8/2020 13:30 0 

4/8/2020 13:45 0 

4/8/2020 14:00 0 

Date and Time Volume (Gal) 

4/8/2020 14:15 0 

4/8/2020 14:30 0 

4/8/2020 14:45 0 

4/8/2020 15:00 0 

4/8/2020 15:15 0 

4/8/2020 15:30 0 

4/8/2020 15:45 0 

4/8/2020 16:00 0 

4/8/2020 16:15 0 

4/8/2020 16:30 0 

4/8/2020 16:45 0 

4/8/2020 17:00 0 

4/8/2020 17:15 0 

4/8/2020 17:30 0 

4/8/2020 17:45 0 

4/8/2020 18:00 0 

4/8/2020 18:15 0 

4/8/2020 18:30 0 

4/8/2020 18:45 0 

4/8/2020 19:00 0 

4/8/2020 19:15 0 

4/8/2020 19:30 0 

4/8/2020 19:45 0 

4/8/2020 20:00 0 

4/8/2020 20:15 0 

4/8/2020 20:30 0 

4/8/2020 20:45 0 

4/8/2020 21:00 3.167410668 

4/8/2020 21:15 6.862723113 

4/8/2020 21:30 17.68470956 

4/8/2020 21:45 24.0195309 

4/8/2020 22:00 50.1506689 

4/8/2020 22:15 93.96651647 

4/8/2020 22:30 122.2092616 

4/8/2020 22:45 144.3811363 

4/8/2020 23:00 136.7265605 

4/8/2020 23:15 232.0128314 

4/8/2020 23:30 166.8169618 

4/8/2020 23:45 197.9631667 

4/9/2020 0:00 176.8470956 

Date and Time Volume (Gal) 

4/9/2020 0:15 634.0100353 

4/9/2020 0:30 262.6311345 

4/9/2020 0:45 292.7215359 

4/9/2020 1:00 351.0546823 

4/9/2020 1:15 281.8995494 

4/9/2020 1:30 274.7728754 

4/9/2020 1:45 229.1093716 

4/9/2020 2:00 236.2360456 

4/9/2020 2:15 304.335375 

4/9/2020 2:30 300.9040134 

4/9/2020 2:45 255.5044605 

4/9/2020 3:00 276.3565807 

4/9/2020 3:15 284.5390583 

4/9/2020 3:30 299.8482099 

4/9/2020 3:45 505.7299032 

4/9/2020 4:00 380.353231 

4/9/2020 4:15 409.3878288 

4/9/2020 4:30 466.1372699 

4/9/2020 4:45 1693.244953 

4/9/2020 5:00 1592.151762 

4/9/2020 5:15 1592.415713 

4/9/2020 5:30 1319.490494 

4/9/2020 5:45 1658.667386 

4/9/2020 6:00 656.18191 

4/9/2020 6:15 637.1774459 

4/9/2020 6:30 718.2103689 

4/9/2020 6:45 506.257805 

4/9/2020 7:00 510.7449701 

4/9/2020 7:15 494.9079168 

4/9/2020 7:30 530.5412868 

4/9/2020 7:45 563.271197 

4/9/2020 8:00 627.4112631 

4/9/2020 8:15 524.9983181 

4/9/2020 8:30 531.8610413 

4/9/2020 8:45 453.995529 

4/9/2020 9:00 425.7527839 

4/9/2020 9:15 578.0524468 

4/9/2020 9:30 386.9520032 

4/9/2020 9:45 227.5256663 

4/9/2020 10:00 112.9709805 
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Date and Time Volume (Gal) 

4/9/2020 10:15 80.76897202 

4/9/2020 10:30 32.99386112 

4/9/2020 10:45 0 

4/9/2020 11:00 0 

4/9/2020 11:15 0 

4/9/2020 11:30 0 

4/9/2020 11:45 0 

4/9/2020 12:00 0 

4/9/2020 12:15 0 

4/9/2020 12:30 0 

4/9/2020 12:45 0 

4/9/2020 13:00 0 

4/9/2020 13:15 0 

4/9/2020 13:30 0 

4/9/2020 13:45 0 

4/9/2020 14:00 0 

4/9/2020 14:15 0 

4/9/2020 14:30 0 

4/9/2020 14:45 0 

4/9/2020 15:00 0 

4/9/2020 15:15 0 

4/9/2020 15:30 0 

4/9/2020 15:45 0 

4/9/2020 16:00 0 

4/9/2020 16:15 0 

4/9/2020 16:30 0 

4/9/2020 16:45 0 

4/9/2020 17:00 0 

4/9/2020 17:15 0 

4/9/2020 17:30 0 

4/9/2020 17:45 0 

4/9/2020 18:00 0 

4/9/2020 18:15 0 

4/9/2020 18:30 0 

4/9/2020 18:45 0 

4/9/2020 19:00 0 

4/9/2020 19:15 0 

4/9/2020 19:30 5.542968668 

4/9/2020 19:45 41.44028957 

4/9/2020 20:00 120.6255563 

Date and Time Volume (Gal) 

4/9/2020 20:15 80.76897202 

4/9/2020 20:30 91.85490936 

4/9/2020 20:45 190.8364927 

4/9/2020 21:00 248.6417374 

4/9/2020 21:15 0 

4/9/2020 21:30 0 

4/9/2020 21:45 0 

4/9/2020 22:00 0 

4/9/2020 22:15 205.0898407 

4/9/2020 22:30 421.2656188 

4/9/2020 22:45 404.9006637 

4/9/2020 23:00 417.8342572 

4/9/2020 23:15 423.3772259 

4/9/2020 23:30 410.7075832 

4/9/2020 23:45 394.8705299 

4/10/2020 0:00 404.108811 

4/10/2020 0:15 403.3169583 

4/10/2020 0:30 403.3169583 

4/10/2020 0:45 422.5853732 

4/10/2020 1:00 428.3922928 

4/10/2020 1:15 432.3515561 

4/10/2020 1:30 421.2656188 

4/10/2020 1:45 424.4330294 

4/10/2020 2:00 443.7014443 

4/10/2020 2:15 425.488833 

4/10/2020 2:30 435.5189668 

4/10/2020 2:45 355.2778965 

4/10/2020 3:00 359.5011108 

4/10/2020 3:15 342.0803521 

4/10/2020 3:30 350.2628296 

4/10/2020 3:45 360.8208652 

4/10/2020 4:00 357.9174054 

4/10/2020 4:15 415.1947483 

4/10/2020 4:30 429.4480963 

4/10/2020 4:45 415.7226501 

4/10/2020 5:00 359.2371599 

4/10/2020 5:15 356.597651 

4/10/2020 5:30 347.8872716 

4/10/2020 5:45 338.1210888 

4/10/2020 6:00 361.8766688 

Date and Time Volume (Gal) 

4/10/2020 6:15 368.7393919 

4/10/2020 6:30 359.5011108 

4/10/2020 6:45 367.1556865 

4/10/2020 7:00 381.1450837 

4/10/2020 7:15 377.7137221 

4/10/2020 7:30 378.5055748 

4/10/2020 7:45 374.5463114 

4/10/2020 8:00 374.8102623 

4/10/2020 8:15 366.8917357 

4/10/2020 8:30 300.6400625 

4/10/2020 8:45 331.5223165 

4/10/2020 9:00 303.2795714 

4/10/2020 9:15 502.2985417 

4/10/2020 9:30 645.8878253 

4/10/2020 9:45 603.6556831 

4/10/2020 10:00 535.2924028 

4/10/2020 10:15 499.6590328 

4/10/2020 10:30 428.1283419 

4/10/2020 10:45 378.7695257 

4/10/2020 11:00 313.837607 

4/10/2020 11:15 203.2421845 

4/10/2020 11:30 289.5541252 

4/10/2020 11:45 217.2315816 

4/10/2020 12:00 313.837607 

4/10/2020 12:15 309.3504419 

4/10/2020 12:30 296.6807992 

4/10/2020 12:45 327.8270041 

4/10/2020 13:00 385.6322488 

4/10/2020 13:15 302.7516696 

4/10/2020 13:30 286.1227636 

4/10/2020 13:45 388.5357085 

4/10/2020 14:00 454.7873817 

4/10/2020 14:15 252.073099 

4/10/2020 14:30 162.0658458 

4/10/2020 14:45 203.2421845 

4/10/2020 15:00 73.64229802 

4/10/2020 15:15 0 

4/10/2020 15:30 0 

4/10/2020 15:45 0 

4/10/2020 16:00 0 
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Date and Time Volume (Gal) 

4/10/2020 16:15 0 

4/10/2020 16:30 0 

4/10/2020 16:45 12.93359356 

4/10/2020 17:00 14.51729889 

4/10/2020 17:15 11.34988823 

4/10/2020 17:30 7.65457578 

4/10/2020 17:45 0 

4/10/2020 18:00 0 

4/10/2020 18:15 0 

4/10/2020 18:30 0 

4/10/2020 18:45 0 

4/10/2020 19:00 26.92299067 

4/10/2020 19:15 56.22153935 

4/10/2020 19:30 139.6300203 

4/10/2020 19:45 173.9436358 

4/10/2020 20:00 325.4514461 

4/10/2020 20:15 389.3275612 

4/10/2020 20:30 411.235485 

4/10/2020 20:45 350.5267805 

4/10/2020 21:00 310.1422945 

4/10/2020 21:15 328.090955 

4/10/2020 21:30 393.8147263 

4/10/2020 21:45 523.4146128 

4/10/2020 22:00 458.4826941 

4/10/2020 22:15 466.6651717 

4/10/2020 22:30 448.4525603 

4/10/2020 22:45 367.1556865 

4/10/2020 23:00 373.7544588 

4/10/2020 23:15 538.7237644 

4/10/2020 23:30 447.3967568 

4/10/2020 23:45 765.1936271 

4/11/2020 0:00 736.1590293 

4/11/2020 0:15 713.7232037 

4/11/2020 0:30 749.8844755 

4/11/2020 0:45 573.0373799 

4/11/2020 1:00 617.3811293 

4/11/2020 1:15 538.1958626 

4/11/2020 1:30 624.7717542 

4/11/2020 1:45 363.4603741 

4/11/2020 2:00 493.3242115 

Date and Time Volume (Gal) 

4/11/2020 2:15 496.4916221 

4/11/2020 2:30 488.8370464 

4/11/2020 2:45 470.624435 

4/11/2020 3:00 474.5836984 

4/11/2020 3:15 469.5686315 

4/11/2020 3:30 459.8024486 

4/11/2020 3:45 467.7209752 

4/11/2020 4:00 444.2293461 

4/11/2020 4:15 432.0876052 

4/11/2020 4:30 434.7271141 

4/11/2020 4:45 434.4631632 

4/11/2020 5:00 431.2957526 

4/11/2020 5:15 440.7979846 

4/11/2020 5:30 452.1478728 

4/11/2020 5:45 449.5083639 

4/11/2020 6:00 466.4012208 

4/11/2020 6:15 438.9503283 

4/11/2020 6:30 428.3922928 

4/11/2020 6:45 427.6004401 

4/11/2020 7:00 426.0167348 

4/11/2020 7:15 429.7120472 

4/11/2020 7:30 398.0379406 

4/11/2020 7:45 342.344303 

4/11/2020 8:00 361.8766688 

4/11/2020 8:15 350.2628296 

4/11/2020 8:30 322.5479863 

4/11/2020 8:45 365.3080303 

4/11/2020 9:00 0 

4/11/2020 9:15 0 

4/11/2020 9:30 328.8828076 

4/11/2020 9:45 162.5937476 

4/11/2020 10:00 80.76897202 

4/11/2020 10:15 26.13113801 

4/11/2020 10:30 0 

4/11/2020 10:45 0 

4/11/2020 11:00 0 

4/11/2020 11:15 0 

4/11/2020 11:30 0 

4/11/2020 11:45 0 

4/11/2020 12:00 0 

Date and Time Volume (Gal) 

4/11/2020 12:15 0 

4/11/2020 12:30 0 

4/11/2020 12:45 0 

4/11/2020 13:00 0 

4/11/2020 13:15 0 

4/11/2020 13:30 0 

4/11/2020 13:45 0 

4/11/2020 14:00 0 

4/11/2020 14:15 0 

4/11/2020 14:30 0 

4/11/2020 14:45 0 

4/11/2020 15:00 0 

4/11/2020 15:15 0 

4/11/2020 15:30 0 

4/11/2020 15:45 0 

4/11/2020 16:00 0 

4/11/2020 16:15 0 

4/11/2020 16:30 0 

4/11/2020 16:45 0 

4/11/2020 17:00 0 

4/11/2020 17:15 0 

4/11/2020 17:30 0 

4/11/2020 17:45 0 

4/11/2020 18:00 0 

4/11/2020 18:15 0 

4/11/2020 18:30 0 

4/11/2020 18:45 0 

4/11/2020 19:00 0 

4/11/2020 19:15 0 

4/11/2020 19:30 0 

4/11/2020 19:45 0 

4/11/2020 20:00 0 

4/11/2020 20:15 0 

4/11/2020 20:30 1.583705334 

4/11/2020 20:45 25.86718712 

4/11/2020 21:00 82.61662824 

4/11/2020 21:15 130.3917391 

4/11/2020 21:30 210.3688585 

4/11/2020 21:45 294.5691921 

4/11/2020 22:00 229.6372734 
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Date and Time Volume (Gal) 

4/11/2020 22:15 258.6718712 

4/11/2020 22:30 286.1227636 

4/11/2020 22:45 259.199773 

4/11/2020 23:00 405.6925163 

4/11/2020 23:15 256.0323623 

4/11/2020 23:30 320.964281 

4/11/2020 23:45 322.8119372 

4/12/2020 0:00 374.5463114 

4/12/2020 0:15 369.0033428 

4/12/2020 0:30 377.1858203 

4/12/2020 0:45 392.7589228 

4/12/2020 1:00 414.6668466 

4/12/2020 1:15 319.6445265 

4/12/2020 1:30 356.597651 

4/12/2020 1:45 405.9564672 

4/12/2020 2:00 418.362159 

4/12/2020 2:15 372.6986552 

4/12/2020 2:30 424.1690786 

4/12/2020 2:45 435.5189668 

4/12/2020 3:00 483.8219795 

4/12/2020 3:15 539.7795679 

4/12/2020 3:30 407.2762217 

4/12/2020 3:45 466.9291226 

4/12/2020 4:00 391.9670701 

4/12/2020 4:15 326.2432988 

4/12/2020 4:30 497.2834748 

4/12/2020 4:45 374.8102623 

4/12/2020 5:00 377.7137221 

4/12/2020 5:15 380.6171819 

4/12/2020 5:30 509.1612648 

4/12/2020 5:45 355.8057983 

4/12/2020 6:00 504.6740997 

4/12/2020 6:15 426.5446366 

4/12/2020 6:30 421.5295697 

4/12/2020 6:45 417.5703063 

4/12/2020 7:00 475.9034528 

4/12/2020 7:15 481.7103724 

4/12/2020 7:30 481.7103724 

4/12/2020 7:45 330.2025621 

4/12/2020 8:00 619.2287855 

Date and Time Volume (Gal) 

4/12/2020 8:15 612.6300133 

4/12/2020 8:30 369.5312445 

4/12/2020 8:45 362.9324723 

4/12/2020 9:00 437.8945248 

4/12/2020 9:15 421.0016679 

4/12/2020 9:30 416.7784537 

4/12/2020 9:45 339.1768923 

4/12/2020 10:00 316.213165 

4/12/2020 10:15 281.6355985 

4/12/2020 10:30 313.3097052 

4/12/2020 10:45 391.9670701 

4/12/2020 11:00 381.6729854 

4/12/2020 11:15 650.6389413 

4/12/2020 11:30 659.6132715 

4/12/2020 11:45 600.2243215 

4/12/2020 12:00 533.4447466 

4/12/2020 12:15 446.0770023 

4/12/2020 12:30 440.7979846 

4/12/2020 12:45 318.588723 

4/12/2020 13:00 339.7047941 

4/12/2020 13:15 449.244413 

4/12/2020 13:30 404.3727619 

4/12/2020 13:45 441.3258863 

4/12/2020 14:00 428.1283419 

4/12/2020 14:15 344.1919592 

4/12/2020 14:30 309.086491 

4/12/2020 14:45 239.6674072 

4/12/2020 15:00 242.570867 

4/12/2020 15:15 215.3839254 

4/12/2020 15:30 222.5105994 

4/12/2020 15:45 82.61662824 

4/12/2020 16:00 86.31194069 

4/12/2020 16:15 79.71316847 

4/12/2020 16:30 310.1422945 

4/12/2020 16:45 214.3281218 

4/12/2020 17:00 690.7594764 

4/12/2020 17:15 290.082027 

4/12/2020 17:30 216.9676307 

4/12/2020 17:45 173.9436358 

4/12/2020 18:00 513.6484299 

Date and Time Volume (Gal) 

4/12/2020 18:15 363.724325 

4/12/2020 18:30 228.8454207 

4/12/2020 18:45 32.99386112 

4/12/2020 19:00 230.4291261 

4/12/2020 19:15 46.45535646 

4/12/2020 19:30 42.76004401 

4/12/2020 19:45 7.390624891 

4/12/2020 20:00 34.57756645 

4/12/2020 20:15 4.751116001 

4/12/2020 20:30 6.598772224 

4/12/2020 20:45 0 

4/12/2020 21:00 2.375558001 

4/12/2020 21:15 1.583705334 

4/12/2020 21:30 0 

4/12/2020 21:45 0 

4/12/2020 22:00 0 

4/12/2020 22:15 0 

4/12/2020 22:30 0 

4/12/2020 22:45 0 

4/12/2020 23:00 0 

4/12/2020 23:15 0 

4/12/2020 23:30 0 

4/12/2020 23:45 0 

4/13/2020 0:00 0 

4/13/2020 0:15 0 

4/13/2020 0:30 0 

4/13/2020 0:45 0 

4/13/2020 1:00 0 

4/13/2020 1:15 0 

4/13/2020 1:30 0 

4/13/2020 1:45 0 

4/13/2020 2:00 0 

4/13/2020 2:15 0 

4/13/2020 2:30 0 

4/13/2020 2:45 0 

4/13/2020 3:00 0 

4/13/2020 3:15 0 

4/13/2020 3:30 0 

4/13/2020 3:45 0 

4/13/2020 4:00 0 
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Date and Time Volume (Gal) 

4/13/2020 4:15 0 

4/13/2020 4:30 0 

4/13/2020 4:45 0 

4/13/2020 5:00 0 

4/13/2020 5:15 0 

4/13/2020 5:30 0 

4/13/2020 5:45 0 

4/13/2020 6:00 0 

4/13/2020 6:15 0 

4/13/2020 6:30 0 

4/13/2020 6:45 0 

4/13/2020 7:00 0 

4/13/2020 7:15 0 

4/13/2020 7:30 0 

4/13/2020 7:45 0 

4/13/2020 8:00 0 

4/13/2020 8:15 0 

4/13/2020 8:30 0 

4/13/2020 8:45 0 

4/13/2020 9:00 0 

4/13/2020 9:15 0 

4/13/2020 9:30 0 

4/13/2020 9:45 0 

4/13/2020 10:00 0 

4/13/2020 10:15 0 

4/13/2020 10:30 0 

4/13/2020 10:45 0 

4/13/2020 11:00 0 

4/13/2020 11:15 0 

4/13/2020 11:30 0 

4/13/2020 11:45 0 

4/13/2020 12:00 0 

4/13/2020 12:15 0 

4/13/2020 12:30 0 

4/13/2020 12:45 0 

4/13/2020 13:00 0 

4/13/2020 13:15 0 

4/13/2020 13:30 0 

4/13/2020 13:45 0 

4/13/2020 14:00 0 

Date and Time Volume (Gal) 

4/13/2020 14:15 0 

4/13/2020 14:30 0 

4/13/2020 14:45 0 

4/13/2020 15:00 0 

4/13/2020 15:15 0 

4/13/2020 15:30 0 

4/13/2020 15:45 0 

4/13/2020 16:00 0 

4/13/2020 16:15 0 

4/13/2020 16:30 0 

4/13/2020 16:45 0 

4/13/2020 17:00 0 

4/13/2020 17:15 0 

4/13/2020 17:30 0 

4/13/2020 17:45 0 

4/13/2020 18:00 0 

4/13/2020 18:15 0 

4/13/2020 18:30 0 

4/13/2020 18:45 0 

4/13/2020 19:00 0 

4/13/2020 19:15 0 

4/13/2020 19:30 0 

4/13/2020 19:45 0.263950889 

4/13/2020 20:00 24.28348178 

4/13/2020 20:15 59.38895002 

4/13/2020 20:30 99.77343603 

4/13/2020 20:45 271.3415139 

4/13/2020 21:00 0 

4/13/2020 21:15 0 

4/13/2020 21:30 0 

4/13/2020 21:45 0 

4/13/2020 22:00 0 

4/13/2020 22:15 363.4603741 

4/13/2020 22:30 552.9771124 

4/13/2020 22:45 568.2862639 

4/13/2020 23:00 571.1897237 

4/13/2020 23:15 563.5351479 

4/13/2020 23:30 566.9665095 

4/13/2020 23:45 562.2153935 

4/14/2020 0:00 565.3828042 

Date and Time Volume (Gal) 

4/14/2020 0:15 559.0479828 

4/14/2020 0:30 562.2153935 

4/14/2020 0:45 569.6060184 

4/14/2020 1:00 556.9363757 

4/14/2020 1:15 572.773429 

4/14/2020 1:30 575.148987 

4/14/2020 1:45 559.5758846 

4/14/2020 2:00 554.5608177 

4/14/2020 2:15 555.8805721 

4/14/2020 2:30 559.0479828 

4/14/2020 2:45 566.1746568 

4/14/2020 3:00 574.8850362 

4/14/2020 3:15 587.5546788 

4/14/2020 3:30 595.2092546 

4/14/2020 3:45 604.9754375 

4/14/2020 4:00 604.4475357 

4/14/2020 4:15 599.1685179 

4/14/2020 4:30 613.9497677 

4/14/2020 4:45 597.3208617 

4/14/2020 5:00 602.8638304 

4/14/2020 5:15 587.8186297 

4/14/2020 5:30 591.5139422 

4/14/2020 5:45 585.1791208 

4/14/2020 6:00 598.9045671 

4/14/2020 6:15 580.9559066 

4/14/2020 6:30 580.6919557 

4/14/2020 6:45 564.0630497 

4/14/2020 7:00 583.8593664 

4/14/2020 7:15 535.5563537 

4/14/2020 7:30 567.4944113 

4/14/2020 7:45 493.0602606 

4/14/2020 8:00 394.0786772 

4/14/2020 8:15 529.7494341 

4/14/2020 8:30 524.7343673 

4/14/2020 8:45 504.6740997 

4/14/2020 9:00 467.1930735 

4/14/2020 9:15 546.9062419 

4/14/2020 9:30 302.7516696 

4/14/2020 9:45 221.1908449 

4/14/2020 10:00 194.2678543 
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Date and Time Volume (Gal) 

4/14/2020 10:15 81.56082469 

4/14/2020 10:30 22.69977645 

4/14/2020 10:45 0 

4/14/2020 11:00 0 

4/14/2020 11:15 0 

4/14/2020 11:30 0 

4/14/2020 11:45 0 

4/14/2020 12:00 0 

4/14/2020 12:15 0 

4/14/2020 12:30 0 

4/14/2020 12:45 0 

4/14/2020 13:00 0 

4/14/2020 13:15 0 

4/14/2020 13:30 0 

4/14/2020 13:45 0 

4/14/2020 14:00 0 

4/14/2020 14:15 0 

4/14/2020 14:30 0 

4/14/2020 14:45 0 

4/14/2020 15:00 0 

4/14/2020 15:15 0 

4/14/2020 15:30 0 

4/14/2020 15:45 0 

4/14/2020 16:00 0 

4/14/2020 16:15 0 

4/14/2020 16:30 0 

4/14/2020 16:45 0 

4/14/2020 17:00 0 

4/14/2020 17:15 0 

4/14/2020 17:30 0 

4/14/2020 17:45 0 

4/14/2020 18:00 0 

4/14/2020 18:15 0 

4/14/2020 18:30 0 

4/14/2020 18:45 0 

4/14/2020 19:00 0 

4/14/2020 19:15 0 

4/14/2020 19:30 0 

4/14/2020 19:45 0 

4/14/2020 20:00 1.319754445 

Date and Time Volume (Gal) 

4/14/2020 20:15 4.487165112 

4/14/2020 20:30 63.87611513 

4/14/2020 20:45 113.7628331 

4/14/2020 21:00 149.660154 

4/14/2020 21:15 161.0100423 

4/14/2020 21:30 313.837607 

4/14/2020 21:45 351.0546823 

4/14/2020 22:00 373.7544588 

4/14/2020 22:15 409.1238779 

4/14/2020 22:30 461.122203 

4/14/2020 22:45 510.7449701 

4/14/2020 23:00 461.9140557 

4/14/2020 23:15 484.3498812 

4/14/2020 23:30 501.7706399 

4/14/2020 23:45 535.8203046 

4/15/2020 0:00 542.1551259 

4/15/2020 0:15 569.0781166 

4/15/2020 0:30 587.2907279 

4/15/2020 0:45 593.0976475 

4/15/2020 1:00 661.1969768 

4/15/2020 1:15 658.8214188 

4/15/2020 1:30 540.3074697 

4/15/2020 1:45 528.4296797 

4/15/2020 2:00 516.5518897 

4/15/2020 2:15 513.384479 

4/15/2020 2:30 547.6980946 

4/15/2020 2:45 541.891175 

4/15/2020 3:00 535.2924028 

4/15/2020 3:15 522.6227601 

4/15/2020 3:30 515.2321352 

4/15/2020 3:45 511.008921 

4/15/2020 4:00 513.6484299 

4/15/2020 4:15 530.5412868 

4/15/2020 4:30 454.5234308 

4/15/2020 4:45 449.244413 

4/15/2020 5:00 452.1478728 

4/15/2020 5:15 461.122203 

4/15/2020 5:30 471.1523368 

4/15/2020 5:45 467.9849261 

4/15/2020 6:00 564.5909515 

Date and Time Volume (Gal) 

4/15/2020 6:15 418.362159 

4/15/2020 6:30 428.1283419 

4/15/2020 6:45 463.497761 

4/15/2020 7:00 613.9497677 

4/15/2020 7:15 550.8655053 

4/15/2020 7:30 513.6484299 

4/15/2020 7:45 632.9542317 

4/15/2020 8:00 497.5474257 

4/15/2020 8:15 464.2896137 

4/15/2020 8:30 475.9034528 

4/15/2020 8:45 382.9927399 

4/15/2020 9:00 464.8175155 

4/15/2020 9:15 442.9095917 

4/15/2020 9:30 341.8164012 

4/15/2020 9:45 313.3097052 

4/15/2020 10:00 237.0278983 

4/15/2020 10:15 236.4999965 

4/15/2020 10:30 201.9224301 

4/15/2020 10:45 84.46428447 

4/15/2020 11:00 6.862723113 

4/15/2020 11:15 0 

4/15/2020 11:30 0 

4/15/2020 11:45 0 

4/15/2020 12:00 0 

4/15/2020 12:15 0 

4/15/2020 12:30 0 

4/15/2020 12:45 0 

4/15/2020 13:00 0 

4/15/2020 13:15 0 

4/15/2020 13:30 0 

4/15/2020 13:45 0 

4/15/2020 14:00 0 

4/15/2020 14:15 0 

4/15/2020 14:30 0 

4/15/2020 14:45 0 

4/15/2020 15:00 0 

4/15/2020 15:15 0 

4/15/2020 15:30 0 

4/15/2020 15:45 0 

4/15/2020 16:00 0 



Chimney Rock Village Flow Meter Data 
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Date and Time Volume (Gal) 

4/15/2020 16:15 0 

4/15/2020 16:30 0 

4/15/2020 16:45 0 

4/15/2020 17:00 0 

4/15/2020 17:15 0 

4/15/2020 17:30 0 

4/15/2020 17:45 0 

4/15/2020 18:00 0 

4/15/2020 18:15 0 

4/15/2020 18:30 0 

4/15/2020 18:45 0 

4/15/2020 19:00 0 

4/15/2020 19:15 0 

4/15/2020 19:30 18.21261134 

4/15/2020 19:45 109.5396189 

4/15/2020 20:00 180.2784572 

4/15/2020 20:15 208.7851532 

4/15/2020 20:30 289.0262234 

4/15/2020 20:45 532.9168448 

4/15/2020 21:00 601.5440759 

4/15/2020 21:15 685.4804586 

4/15/2020 21:30 722.4335831 

4/15/2020 21:45 786.5736491 

4/15/2020 22:00 808.217622 

4/15/2020 22:15 864.4391613 

4/15/2020 22:30 898.7527769 

4/15/2020 22:45 897.6969734 

4/15/2020 23:00 883.7075762 

4/15/2020 23:15 863.6473087 

4/15/2020 23:30 606.0312411 

4/15/2020 23:45 591.2499913 

4/16/2020 0:00 586.7628262 

4/16/2020 0:15 539.515617 

4/16/2020 0:30 529.7494341 

4/16/2020 0:45 506.7857068 

4/16/2020 1:00 500.1869346 

4/16/2020 1:15 513.6484299 

4/16/2020 1:30 505.4659524 

4/16/2020 1:45 495.1718677 

4/16/2020 2:00 485.9335866 

Date and Time Volume (Gal) 

4/16/2020 2:15 477.4871581 

4/16/2020 2:30 459.2745468 

4/16/2020 2:45 446.6049041 

4/16/2020 3:00 444.493297 

4/16/2020 3:15 428.6562437 

4/16/2020 3:30 287.1785672 

4/16/2020 3:45 281.6355985 

4/16/2020 4:00 284.5390583 

4/16/2020 4:15 284.8030092 

4/16/2020 4:30 296.4168483 

4/16/2020 4:45 286.1227636 

4/16/2020 5:00 265.5345943 

4/16/2020 5:15 264.7427416 

4/16/2020 5:30 258.9358221 

4/16/2020 5:45 270.2857103 

4/16/2020 6:00 244.6824741 

4/16/2020 6:15 267.1182996 

4/16/2020 6:30 269.2299067 

4/16/2020 6:45 296.4168483 

4/16/2020 7:00 304.5993259 

4/16/2020 7:15 317.7968703 

4/16/2020 7:30 294.5691921 

4/16/2020 7:45 282.6914021 

4/16/2020 8:00 241.7790143 

4/16/2020 8:15 206.6735461 

4/16/2020 8:30 172.6238814 

4/16/2020 8:45 159.4263369 

4/16/2020 9:00 144.909038 

4/16/2020 9:15 154.6752209 

4/16/2020 9:30 168.9285689 

4/16/2020 9:45 65.72377135 

4/16/2020 10:00 50.1506689 

4/16/2020 10:15 8.182477558 

4/16/2020 10:30 0 

4/16/2020 10:45 0 

4/16/2020 11:00 0 

4/16/2020 11:15 0 

4/16/2020 11:30 0 

4/16/2020 11:45 0 

4/16/2020 12:00 0 

Date and Time Volume (Gal) 

4/16/2020 12:15 0 

4/16/2020 12:30 0 

4/16/2020 12:45 0 

4/16/2020 13:00 0 

4/16/2020 13:15 0 

4/16/2020 13:30 0 

4/16/2020 13:45 0 

4/16/2020 14:00 0 

4/16/2020 14:15 0 

4/16/2020 14:30 0 

4/16/2020 14:45 0 

4/16/2020 15:00 0 

4/16/2020 15:15 0 

4/16/2020 15:30 0 

4/16/2020 15:45 0 

4/16/2020 16:00 0 

4/16/2020 16:15 0 

4/16/2020 16:30 0 

4/16/2020 16:45 0 

4/16/2020 17:00 0 

4/16/2020 17:15 0 

4/16/2020 17:30 0 

4/16/2020 17:45 0 

4/16/2020 18:00 0 

4/16/2020 18:15 0 

4/16/2020 18:30 0 

4/16/2020 18:45 0 

4/16/2020 19:00 0 

4/16/2020 19:15 0 

4/16/2020 19:30 0 

4/16/2020 19:45 0 

4/16/2020 20:00 0 

4/16/2020 20:15 0 

4/16/2020 20:30 0 

4/16/2020 20:45 0 

4/16/2020 21:00 0 

4/16/2020 21:15 0 

4/16/2020 21:30 0 

4/16/2020 21:45 0 

4/16/2020 22:00 0 



Chimney Rock Village Flow Meter Data 
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Date and Time Volume (Gal) 

4/16/2020 22:15 0 

4/16/2020 22:30 0 

4/16/2020 22:45 0 

4/16/2020 23:00 0 

4/16/2020 23:15 0 

4/16/2020 23:30 0 

4/16/2020 23:45 0 

4/17/2020 0:00 0 

4/17/2020 0:15 0 

4/17/2020 0:30 0 

4/17/2020 0:45 0 

4/17/2020 1:00 0 

4/17/2020 1:15 0 

4/17/2020 1:30 0 

4/17/2020 1:45 0 

4/17/2020 2:00 0 

4/17/2020 2:15 0 

4/17/2020 2:30 0 

4/17/2020 2:45 0 

4/17/2020 3:00 0 

4/17/2020 3:15 0 

4/17/2020 3:30 0 

4/17/2020 3:45 0 

4/17/2020 4:00 0 

4/17/2020 4:15 0 

4/17/2020 4:30 0 

4/17/2020 4:45 0 

4/17/2020 5:00 0 

4/17/2020 5:15 0 

4/17/2020 5:30 0 

4/17/2020 5:45 0 

4/17/2020 6:00 0 

4/17/2020 6:15 0 

4/17/2020 6:30 0 

4/17/2020 6:45 0 

4/17/2020 7:00 0 

4/17/2020 7:15 0 

4/17/2020 7:30 0 

4/17/2020 7:45 0 

4/17/2020 8:00 0 

Date and Time Volume (Gal) 

4/17/2020 8:15 0 

4/17/2020 8:30 0 

4/17/2020 8:45 0 

4/17/2020 9:00 0 

4/17/2020 9:15 0 

4/17/2020 9:30 0 

4/17/2020 9:45 0 

4/17/2020 10:00 0 

4/17/2020 10:15 0 

4/17/2020 10:30 0 

4/17/2020 10:45 0 

4/17/2020 11:00 0 

4/17/2020 11:15 0 

4/17/2020 11:30 0 

4/17/2020 11:45 0 

4/17/2020 12:00 0 

4/17/2020 12:15 0 

4/17/2020 12:30 0 

4/17/2020 12:45 0 

4/17/2020 13:00 0 

4/17/2020 13:15 0 

4/17/2020 13:30 0 

4/17/2020 13:45 0 

4/17/2020 14:00 0 

4/17/2020 14:15 0 

4/17/2020 14:30 0 

4/17/2020 14:45 0 

4/17/2020 15:00 0 

4/17/2020 15:15 0 

4/17/2020 15:30 0 

4/17/2020 15:45 0 

4/17/2020 16:00 0 

4/17/2020 16:15 0 

4/17/2020 16:30 0 

4/17/2020 16:45 0 

4/17/2020 17:00 0 

4/17/2020 17:15 0 

4/17/2020 17:30 0 

4/17/2020 17:45 0 

4/17/2020 18:00 0 

Date and Time Volume (Gal) 

4/17/2020 18:15 0 

4/17/2020 18:30 0 

4/17/2020 18:45 0 

4/17/2020 19:00 0 

4/17/2020 19:15 0 

4/17/2020 19:30 0 

4/17/2020 19:45 0 

4/17/2020 20:00 0 

4/17/2020 20:15 0 

4/17/2020 20:30 0 

4/17/2020 20:45 0 

4/17/2020 21:00 0 

4/17/2020 21:15 0 

4/17/2020 21:30 0 

4/17/2020 21:45 0 

4/17/2020 22:00 0 

4/17/2020 22:15 0 

4/17/2020 22:30 0 

4/17/2020 22:45 0 

4/17/2020 23:00 0 

4/17/2020 23:15 0 

4/17/2020 23:30 0 

4/17/2020 23:45 0 

4/18/2020 0:00 0 

4/18/2020 0:15 0 

4/18/2020 0:30 0 

4/18/2020 0:45 0 

4/18/2020 1:00 0 

4/18/2020 1:15 0 

4/18/2020 1:30 0 

4/18/2020 1:45 0 

4/18/2020 2:00 0 

4/18/2020 2:15 0 

4/18/2020 2:30 0 

4/18/2020 2:45 0 

4/18/2020 3:00 0 

4/18/2020 3:15 0 

4/18/2020 3:30 0 

4/18/2020 3:45 0 

4/18/2020 4:00 0 



Chimney Rock Village Flow Meter Data 
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Date and Time Volume (Gal) 

4/18/2020 4:15 0 

4/18/2020 4:30 0 

4/18/2020 4:45 0 

4/18/2020 5:00 0 

4/18/2020 5:15 0 

4/18/2020 5:30 0 

4/18/2020 5:45 0 

4/18/2020 6:00 0 

4/18/2020 6:15 0 

4/18/2020 6:30 0 

4/18/2020 6:45 0 

4/18/2020 7:00 0 

4/18/2020 7:15 0 

4/18/2020 7:30 0 

4/18/2020 7:45 0 

4/18/2020 8:00 0 

4/18/2020 8:15 0 

4/18/2020 8:30 0 

4/18/2020 8:45 0 

4/18/2020 9:00 0 

4/18/2020 9:15 0 

4/18/2020 9:30 0 

4/18/2020 9:45 0 

4/18/2020 10:00 0 

4/18/2020 10:15 0 

4/18/2020 10:30 0 

4/18/2020 10:45 0 

4/18/2020 11:00 0 

4/18/2020 11:15 0 

4/18/2020 11:30 0 

4/18/2020 11:45 0 

4/18/2020 12:00 0 

4/18/2020 12:15 0 

4/18/2020 12:30 0 

4/18/2020 12:45 0 

4/18/2020 13:00 0 

4/18/2020 13:15 0 

4/18/2020 13:30 0 

4/18/2020 13:45 0 

4/18/2020 14:00 0 

Date and Time Volume (Gal) 

4/18/2020 14:15 0 

4/18/2020 14:30 0 

4/18/2020 14:45 0 

4/18/2020 15:00 0 

4/18/2020 15:15 0 

4/18/2020 15:30 0 

4/18/2020 15:45 0 

4/18/2020 16:00 0 

4/18/2020 16:15 0 

4/18/2020 16:30 0 

4/18/2020 16:45 0 

4/18/2020 17:00 0 

4/18/2020 17:15 0 

4/18/2020 17:30 0 

4/18/2020 17:45 0 

4/18/2020 18:00 0 

4/18/2020 18:15 0 

4/18/2020 18:30 0 

4/18/2020 18:45 0 

4/18/2020 19:00 0 

4/18/2020 19:15 0 

4/18/2020 19:30 0 

4/18/2020 19:45 0 

4/18/2020 20:00 0 

4/18/2020 20:15 0 

4/18/2020 20:30 0 

4/18/2020 20:45 0 

4/18/2020 21:00 0 

4/18/2020 21:15 0 

4/18/2020 21:30 0 

4/18/2020 21:45 0 

4/18/2020 22:00 0 

4/18/2020 22:15 0 

4/18/2020 22:30 0 

4/18/2020 22:45 0 

4/18/2020 23:00 0 

4/18/2020 23:15 0 

4/18/2020 23:30 0 

4/18/2020 23:45 0 

4/19/2020 0:00 0 

Date and Time Volume (Gal) 

4/19/2020 0:15 0 

4/19/2020 0:30 0 

4/19/2020 0:45 0 

4/19/2020 1:00 0 

4/19/2020 1:15 0 

4/19/2020 1:30 0 

4/19/2020 1:45 0 

4/19/2020 2:00 0 

4/19/2020 2:15 0 

4/19/2020 2:30 0 

4/19/2020 2:45 0 

4/19/2020 3:00 0 

4/19/2020 3:15 0 

4/19/2020 3:30 0 

4/19/2020 3:45 0 

4/19/2020 4:00 0 

4/19/2020 4:15 0 

4/19/2020 4:30 0 

4/19/2020 4:45 0 

4/19/2020 5:00 0 

4/19/2020 5:15 0 

4/19/2020 5:30 0 

4/19/2020 5:45 0 

4/19/2020 6:00 0 

4/19/2020 6:15 0 

4/19/2020 6:30 0 

4/19/2020 6:45 0 

4/19/2020 7:00 0 

4/19/2020 7:15 0 

4/19/2020 7:30 0 

4/19/2020 7:45 0 

4/19/2020 8:00 0 

4/19/2020 8:15 0 

4/19/2020 8:30 0 

4/19/2020 8:45 0 

4/19/2020 9:00 0 

4/19/2020 9:15 0 

4/19/2020 9:30 0 

4/19/2020 9:45 0 

4/19/2020 10:00 0 



Chimney Rock Village Flow Meter Data 
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Date and Time Volume (Gal) 

4/19/2020 10:15 0 

4/19/2020 10:30 0 

4/19/2020 10:45 0 

4/19/2020 11:00 0 

4/19/2020 11:15 0 

4/19/2020 11:30 0 

4/19/2020 11:45 0 

4/19/2020 12:00 0 

4/19/2020 12:15 0 

4/19/2020 12:30 0 

4/19/2020 12:45 0 

4/19/2020 13:00 0 

4/19/2020 13:15 0 

4/19/2020 13:30 0 

4/19/2020 13:45 0 

4/19/2020 14:00 0 

4/19/2020 14:15 0 

4/19/2020 14:30 0 

4/19/2020 14:45 0 

4/19/2020 15:00 0 

4/19/2020 15:15 0 

4/19/2020 15:30 0 

4/19/2020 15:45 0 

4/19/2020 16:00 0 

4/19/2020 16:15 0 

4/19/2020 16:30 0 

4/19/2020 16:45 0 

4/19/2020 17:00 0 

4/19/2020 17:15 0 

4/19/2020 17:30 0 

4/19/2020 17:45 0 

4/19/2020 18:00 0 

4/19/2020 18:15 0 

4/19/2020 18:30 0 

4/19/2020 18:45 0 

4/19/2020 19:00 0 

4/19/2020 19:15 0 

4/19/2020 19:30 0 

4/19/2020 19:45 0 

4/19/2020 20:00 0 

Date and Time Volume (Gal) 

4/19/2020 20:15 0 

4/19/2020 20:30 0 

4/19/2020 20:45 0 

4/19/2020 21:00 0 

4/19/2020 21:15 0 

4/19/2020 21:30 0 

4/19/2020 21:45 0 

4/19/2020 22:00 0 

4/19/2020 22:15 0 

4/19/2020 22:30 0 

4/19/2020 22:45 0 

4/19/2020 23:00 0 

4/19/2020 23:15 0 

4/19/2020 23:30 0 

4/19/2020 23:45 0 

4/20/2020 0:00 0 

4/20/2020 0:15 0 

4/20/2020 0:30 0 

4/20/2020 0:45 0 

4/20/2020 1:00 0 

4/20/2020 1:15 0 

4/20/2020 1:30 0 

4/20/2020 1:45 0 

4/20/2020 2:00 0 

4/20/2020 2:15 0 

4/20/2020 2:30 0 

4/20/2020 2:45 0 

4/20/2020 3:00 0 

4/20/2020 3:15 0 

4/20/2020 3:30 0 

4/20/2020 3:45 0 

4/20/2020 4:00 0 

4/20/2020 4:15 0 

4/20/2020 4:30 0 

4/20/2020 4:45 0 

4/20/2020 5:00 0 

4/20/2020 5:15 0 

4/20/2020 5:30 0 

4/20/2020 5:45 0 

4/20/2020 6:00 0 

Date and Time Volume (Gal) 

4/20/2020 6:15 0 

4/20/2020 6:30 0 

4/20/2020 6:45 0 

4/20/2020 7:00 0 

4/20/2020 7:15 0 

4/20/2020 7:30 0 

4/20/2020 7:45 0 

4/20/2020 8:00 0 

4/20/2020 8:15 0 

4/20/2020 8:30 0 

4/20/2020 8:45 0 

4/20/2020 9:00 0 

4/20/2020 9:15 0 

4/20/2020 9:30 0 

4/20/2020 9:45 0 

4/20/2020 10:00 0 

4/20/2020 10:15 0 

4/20/2020 10:30 0 

4/20/2020 10:45 0 

4/20/2020 11:00 0 

4/20/2020 11:15 0 

4/20/2020 11:30 0 

4/20/2020 11:45 0 

4/20/2020 12:00 0 

4/20/2020 12:15 0 

4/20/2020 12:30 0 

4/20/2020 12:45 0 

4/20/2020 13:00 0 

4/20/2020 13:15 0 

4/20/2020 13:30 0 

4/20/2020 13:45 0 

4/20/2020 14:00 0 

4/20/2020 14:15 0 

4/20/2020 14:30 0 

4/20/2020 14:45 0 

4/20/2020 15:00 0 

4/20/2020 15:15 0 

4/20/2020 15:30 0 

4/20/2020 15:45 0 

4/20/2020 16:00 0 
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Date and Time Volume (Gal) 

4/20/2020 16:15 0 

4/20/2020 16:30 0 

4/20/2020 16:45 0 

4/20/2020 17:00 0 

4/20/2020 17:15 0 

4/20/2020 17:30 0 

4/20/2020 17:45 0 

4/20/2020 18:00 0 

4/20/2020 18:15 0 

4/20/2020 18:30 0 

4/20/2020 18:45 0 

4/20/2020 19:00 0 

4/20/2020 19:15 0 

4/20/2020 19:30 0 

4/20/2020 19:45 0 

4/20/2020 20:00 0 

4/20/2020 20:15 0 

4/20/2020 20:30 0 

4/20/2020 20:45 0 

4/20/2020 21:00 0 

4/20/2020 21:15 0 

4/20/2020 21:30 0 

4/20/2020 21:45 0 

4/20/2020 22:00 0 

4/20/2020 22:15 0 

4/20/2020 22:30 0 

4/20/2020 22:45 0 

4/20/2020 23:00 0 

4/20/2020 23:15 0 

4/20/2020 23:30 0 

4/20/2020 23:45 0 

4/21/2020 0:00 0 

4/21/2020 0:15 0 

4/21/2020 0:30 0 

4/21/2020 0:45 0 

4/21/2020 1:00 0 

4/21/2020 1:15 0 

4/21/2020 1:30 0 

4/21/2020 1:45 0 

4/21/2020 2:00 0 

Date and Time Volume (Gal) 

4/21/2020 2:15 0 

4/21/2020 2:30 0 

4/21/2020 2:45 0 

4/21/2020 3:00 0 

4/21/2020 3:15 0 

4/21/2020 3:30 0 

4/21/2020 3:45 0 

4/21/2020 4:00 0 

4/21/2020 4:15 0 

4/21/2020 4:30 0 

4/21/2020 4:45 0 

4/21/2020 5:00 0 

4/21/2020 5:15 0 

4/21/2020 5:30 0 

4/21/2020 5:45 0 

4/21/2020 6:00 0 

4/21/2020 6:15 0 

4/21/2020 6:30 0 

4/21/2020 6:45 0 

4/21/2020 7:00 0 

4/21/2020 7:15 0 

4/21/2020 7:30 0 

4/21/2020 7:45 0 

4/21/2020 8:00 0 

4/21/2020 8:15 0 

4/21/2020 8:30 0 

4/21/2020 8:45 0 

4/21/2020 9:00 0 

4/21/2020 9:15 0 

4/21/2020 9:30 0 

4/21/2020 9:45 0 

4/21/2020 10:00 0 

4/21/2020 10:15 0 

4/21/2020 10:30 0 

4/21/2020 10:45 0 

4/21/2020 11:00 0 

4/21/2020 11:15 0 

4/21/2020 11:30 0 

4/21/2020 11:45 0 

4/21/2020 12:00 0 

Date and Time Volume (Gal) 

4/21/2020 12:15 0 

4/21/2020 12:30 0 

4/21/2020 12:45 0 

4/21/2020 13:00 0 

4/21/2020 13:15 0 

4/21/2020 13:30 0 

4/21/2020 13:45 0 

4/21/2020 14:00 0 

4/21/2020 14:15 0 

4/21/2020 14:30 0 

4/21/2020 14:45 0 

4/21/2020 15:00 0 

4/21/2020 15:15 0 

4/21/2020 15:30 0 

4/21/2020 15:45 0 

4/21/2020 16:00 0 

4/21/2020 16:15 0 

4/21/2020 16:30 0 

4/21/2020 16:45 0 

4/21/2020 17:00 0 

4/21/2020 17:15 0 

4/21/2020 17:30 0 

4/21/2020 17:45 0 

4/21/2020 18:00 0 

4/21/2020 18:15 0 

4/21/2020 18:30 0 

4/21/2020 18:45 0 

4/21/2020 19:00 0 

4/21/2020 19:15 0 

4/21/2020 19:30 0 

4/21/2020 19:45 0 

4/21/2020 20:00 0 

4/21/2020 20:15 0 

4/21/2020 20:30 0 

4/21/2020 20:45 0 

4/21/2020 21:00 0 

4/21/2020 21:15 0 

4/21/2020 21:30 0 

4/21/2020 21:45 0 

4/21/2020 22:00 0 



Chimney Rock Village Flow Meter Data 
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Date and Time Volume (Gal) 

4/21/2020 22:15 0 

4/21/2020 22:30 0 

4/21/2020 22:45 0 

4/21/2020 23:00 0 

4/21/2020 23:15 0 

4/21/2020 23:30 0 

4/21/2020 23:45 0 

4/22/2020 0:00 0 

 



Begin Date 2/19/2020

End Date 4/22/2020

Interval of measurement 15 min

Number of Measurements 3418 EA

Average Daily Flow 31884.77 gpd

Max Average Daily Flow 77143.59 gpd

Max Hourly Flow 201.71 gpm

Peaking Factor 9.11

Population Equivalent Ratio 100 gpcd

Population Equivalent 319

Previous Metering by McGill

Max Observed Flow (15m interval) 2030 Gal

Peak Flow 135.33333 GPM

ADF 12.23 GPM

Peaking Factor 11.07

CRV Flow Meter

1
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Lake Lure WWTP Flow Data 

August 1, 2020 to March 17, 2021 

Date Flow 

8/1/2020 0.5862 

8/2/2020 0.5862 

8/3/2020 0.5862 

8/4/2020 0.8842 

8/5/2020 0.6587 

8/6/2020 0.6675 

8/7/2020 0.6239 

8/8/2020 0.5513 

8/9/2020 0.5513 

8/10/2020 0.5513 

8/11/2020 0.5332 

8/12/2020 0.5256 

8/13/2020 0.5398 

8/14/2020 0.5804 

8/15/2020 0.5804 

8/16/2020 0.5809 

8/17/2020 0.5809 

8/18/2020 0.4867 

8/19/2020 0.5023 

8/20/2020 0.6385 

8/21/2020 0.6857 

8/22/2020 0.8596 

8/23/2020 0.8596 

8/24/2020 0.8596 

8/25/2020 0.5816 

8/26/2020 0.6765 

8/27/2020 0.5896 

8/28/2020 0.593 

8/29/2020 0.6159 

8/30/2020 0.6159 

8/31/2020 0.6159 

9/1/2020 0.594 

9/2/2020 0.6011 

9/3/2020 0.6622 

9/4/2020 0.5669 

9/5/2020 0.6002 

9/6/2020 0.6002 

9/7/2020 0.6002 

9/8/2020 0.6002 

9/9/2020 0.4657 

9/10/2020 0.5606 

9/11/2020 0.5071 

9/12/2020 0.6349 

9/13/2020 0.6349 

9/14/2020 0.6349 

9/15/2020 0.6313 

9/16/2020 0.5286 

9/17/2020 0.5054 

9/18/2020 0.9062 

9/19/2020 0.8062 

9/20/2020 0.8062 

9/21/2020 0.8062 

9/22/2020 0.6774 

9/23/2020 0.5519 

9/24/2020 0.6501 

9/25/2020 0.8094 

9/26/2020 0.6927 

9/27/2020 0.6927 

9/28/2020 0.6927 

9/29/2020 0.5883 

9/30/2020 0.5577 

10/1/2020 0.541 

10/2/2020 0.4443 

10/3/2020 0.5724 

10/4/2020 0.5724 

10/5/2020 0.5724 

10/6/2020 0.6262 

10/7/2020 0.5123 

10/8/2020 0.5001 

10/9/2020 0.5289 

10/10/2020 0.9055 

10/11/2020 0.6055 

10/12/2020 0.6055 

10/13/2020 0.7526 

10/14/2020 0.6964 

10/15/2020 0.5834 

10/16/2020 0.5283 

10/17/2020 0.573 

10/18/2020 0.5734 

10/19/2020 0.5734 

10/20/2020 0.5368 



Lake Lure WWTP Flow Data 

August 1, 2020 to March 17, 2021 

10/21/2020 0.489 

10/22/2020 0.5515 

10/23/2020 0.4977 

10/24/2020 0.5017 

10/25/2020 0.5017 

10/26/2020 0.5017 

10/27/2020 0.4547 

10/28/2020 0.427 

10/29/2020 0.4271 

10/30/2020 0.4274 

10/31/2020 0.7143 

11/1/2020 0.7143 

11/2/2020 0.7143 

11/3/2020 0.482 

11/4/2020 0.4744 

11/5/2020 0.5895 

11/6/2020 0.4902 

11/7/2020 0.5341 

11/8/2020 0.5341 

11/9/2020 0.5341 

11/10/2020 0.5066 

11/11/2020 0.5715 

11/12/2020 0.7449 

11/13/2020 0.6643 

11/14/2020 0.5489 

11/15/2020 0.5489 

11/16/2020 0.5489 

11/17/2020 0.4986 

11/18/2020 0.5229 

11/19/2020 0.5167 

11/20/2020 0.4436 

11/21/2020 0.5108 

11/22/2020 0.5108 

11/23/2020 0.5108 

11/24/2020 0.4645 

11/25/2020 0.4149 

11/27/2020 0.5307 

11/28/2020 0.5179 

11/29/2020 0.5179 

11/30/2020 0.5179 

12/1/2020 0.4698 

12/2/2020 0.3949 

12/3/2020 0.4278 

12/4/2020 0.4165 

12/5/2020 0.486 

12/6/2020 0.486 

12/7/2020 0.486 

12/8/2020 0.5038 

12/9/2020 0.3781 

12/10/2020 0.4036 

12/11/2020 0.4085 

12/12/2020 0.4609 

12/13/2020 0.4609 

12/14/2020 0.4609 

12/15/2020 0.5542 

12/16/2020 0.4299 

12/17/2020 0.4302 

12/18/2020 0.4302 

12/19/2020 0.5266 

12/20/2020 0.5266 

12/21/2020 0.5266 

12/22/2020 0.3635 

12/23/2020 0.3961 

12/24/2020 0.4845 

12/25/2020 0.5478 

12/26/2020 0.5478 

12/27/2020 0.5478 

12/28/2020 0.5478 

12/29/2020 0.5379 

12/30/2020 0.472 

12/31/2020 0.4418 

1/1/2021 0.4545 

1/2/2021 0.4418 

1/3/2021 0.4418 

1/4/2021 0.4418 

1/5/2021 0.3361 

1/6/2021 0.2279 

1/7/2021 0.3087 

1/8/2021 0.3098 

1/9/2021 0.3198 

1/10/2021 0.3198 

1/11/2021 0.3198 



Lake Lure WWTP Flow Data 

August 1, 2020 to March 17, 2021 

1/12/2021 0.2776 

1/13/2021 0.2814 

1/14/2021 0.2767 

1/15/2021 0.2685 

1/16/2021 0.2917 

1/17/2021 0.2917 

1/18/2021 0.2917 

1/19/2021 0.2709 

1/20/2021 0.2626 

1/21/2021 0.2909 

1/22/2021 0.2362 

1/23/2021 0.2697 

1/24/2021 0.2697 

1/25/2021 0.2697 

1/26/2021 0.224 

1/27/2021 0.2728 

1/28/2021 0.2664 

1/29/2021 0.2627 

1/30/2021 0.2757 

1/31/2021 0.2757 

2/1/2021 0.2757 

2/2/2021 0.2549 

2/3/2021 0.2581 

2/4/2021 0.2419 

2/5/2021 0.2615 

2/6/2021 0.377 

2/7/2021 0.377 

2/8/2021 0.377 

2/9/2021 0.2609 

2/10/2021 0.2807 

2/11/2021 0.2763 

2/12/2021 0.3253 

2/13/2021 0.4248 

2/14/2021 0.4248 

2/15/2021 0.4248 

2/16/2021 0.6189 

2/17/2021 0.6034 

2/18/2021 0.7129 

2/19/2021 0.7129 

2/20/2021 0.684 

2/21/2021 0.684 

2/22/2021 0.684 

2/23/2021 0.6453 

2/24/2021 0.6553 

2/25/2021 0.5709 

2/26/2021 0.4997 

2/27/2021 0.611 

2/28/2021 0.611 

3/1/2021 0.611 

3/2/2021 0.6643 

3/3/2021 0.523 

3/4/2021 0.611 

3/5/2021 0.5992 

3/6/2021 0.7182 

3/7/2021 0.7182 

3/8/2021 0.7182 

3/9/2021 0.5375 

3/10/2021 0.5855 

3/11/2021 0.5713 

3/12/2021 0.5665 

3/13/2021 0.5025 

3/14/2021 0.5025 

3/15/2021 0.5025 

3/16/2021 0.4752 

3/17/2021 0.5493 

 

 

 

 



Lake Lure Flow Data Charts 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



Lake Lure Flow Data Charts 
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Including the drawdown period 

causes a flat trend line 



Lake Lure Flow Data Charts 

 

 

 

 

 

 

 

 

 

 

Excluding the drawdown period 

resumes the upward trend line 



Month MADF ADF Seasonal PF

Jan 0.3752 0.4604 0.81

Feb 0.3475 0.4604 0.75

Mar 0.3296 0.4604 0.72

Apr 0.4561 0.4604 0.99

May 0.4967 0.4604 1.08

Jun 0.5513 0.4604 1.20

Jul 0.5751 0.4604 1.25

Aug 0.5598 0.4604 1.22

Sep 0.5381 0.4604 1.17

Oct 0.5038 0.4604 1.09

Nov 0.4472 0.4604 0.97

Dec 0.3442 0.4604 0.75

Seasonal Peaking Factors 2016-2019
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APPENDIX E
Notice of Violations (NOVs)

Special Order of Consent (SOC) Application
NPDES Permit





i

1

iii - F. 

North Carolina Department of Environment and Natural Resources

Pat McCrory
Governor

Certified Mail # 7012 1010 0002 1965 7734

Return Receipt Requested

September 23, 2014

Chris Braund, Manager Town

Town of Lake Lure

PO Box 255

Lake Lure, NC 28746 -0255

SUBJECT: Notice of Violation and Assessment of Civil Penalty

for Violations of North Carolina General Statute ( G. S.) 143- 215. 1( a)( 6) 

and NPDES Permit No. NCO025381

Town of Lake Lure

Lake Lure WWTP

Case No. LV- 2014 -0116

Rutherford County

Dear Permittee: 

John E. Skvarla, III

Secretary

RECEIVED/ DENR/ DWR

SEP 2. 6 2014

Water QuaNty
Pernong Section

This letter transmits a Notice of Violation and assessment of civil penalty in the amount of $ 1, 147. 50 ($ 1, 000. 00 civil

penalty + $ 147. 50 enforcement costs) against Town of Lake Lure. 

This assessment is based upon the following facts: a review has been conducted of the discharge monitoring report

DMR) submitted by Town of Lake Lure for the month of January 2014. This review has shown the subject facility to

be in violation of the discharge limitations and /or monitoring requirements found in NPDES Permit No. NC0025381. 

The violations, which occurred in January 2014, are summarized in Attachment A to this letter. 

Based upon the above facts, I conclude as a matter of law that Town of Lake Lure violated the terms, conditions or

requirements of NPDES Permit No. NCO025381 and G. S. 143- 215. 1( a)( 6) in the manner and extent shown in

Attachment A. In accordance with the maximums established by G. S. 143- 215. 6A( a)( 2), a civil penalty may be

assessed against any person who violates the terms, conditions or requirements of a permit required by G. S. 

143- 215. 1( a). 

Based upon the above findings of fact and conclusions of law, and in accordance with authority provided by the

Secretary of the Department of Environment and Natural Resources and the Director of the Division of Water
Resources, I, G. Landon Davidson, Regional Supervisor, Asheville Regional Office hereby make the following civil

penalty assessment against Town of Lake Lure: 

2090 U. S. 70 Highway. Swannanoa, NC 28778

Phone: 828- 296 -4500 \ Internet: www. nedenr. gov < http: / /w -,viv. nedenr. gov> 

An Fnnal Onnnrniniry AfTrmntivr Artion Fmn1-- Iviade in nart by mewled nannr



750. 00 1 of the 1 violations of 143- 215. 1( a)( 6) and NPDES Permit No. NC0025381, by discharging

waste water into the waters of the State in violation of the Permit Monthly Average for TSS - 
Conc. 

250. 00 1 of the 2 violations of 143- 215. 1( a)( 6) and NPDES Permit No. NC0025381, by discharging

waste water into the waters of the State in violation of the Permit Weekly Average for TSS - 
Conc. 

1, 000- 00 TOTAL CIVIL PENALTY

147. 50 Enforcement Costs

1, 147. 50 TOTAL AMOUNT DUE

Pursuant to G. S. 143- 215. 6A(c), in determining the amount of the penalty I have taken into account the Findings of Fact
and Conclusions of Law and the factors set forth at G. S. 14313- 282. 1( b), which are: 

1) Tk.e degree and extent of harm to the natural resources of the State, to the public health, or to private property
resulting from the violation; 

2) The duration and gravity of the violation; 
3) The effect on ground or surface water quantity or quality or on air quality; 
4) The cost of rectifying the damage; 
5) The amount of money saved by noncompliance; 
6) Whether the violation was committed willfully or intentionally; 
7) The prior record of the violator in complying or failing to comply with programs over which the Environmental

Management Commission has regulatory authority; and
8) The cost to the State of the enforcement procedures. 

Within thirty (30) days of receipt of this notice, you must do one of the following: 

1) Submit payment of the penalty, OR
2) Submit a written request for remission, OR

3) Submit a written request for an administrative hearing

Option 1: Submit payment of the penalty: 

Payment should be made directly to the order of the Department of Environment and Natural Resources ( do not
include waiver form). Payment of the penalty will not foreclose further enforcement action for any continuing or
new violation( s). Please submit payment to the attention of. 

NPDES Compliance/ Enforcement Unit

Division of Water Resources

1617 Mail Service Center

Raleigh, North Carolina 27699 - 1617

E



Option 2: Submit a written request for remission or mitigation including a detailed justification for such
request: 

Please be aware that a request for remission is limited to consideration of the five factors listed below as they may

relate to the reasonableness of the amount of the civil penalty assessed. Requesting remission is not the proper

procedure for contesting whether the violation( s) occurred or the accuracy of any of the factual statements contained
in the civil penalty assessment document. Because a remission request forecloses the option of an administrative

hearing, such a request must be accompanied by a waiver of your right to an administrative hearing and a stipulation
and agreement that no factual or legal issues are in dispute. Please prepare a detailed statement that establishes why

you believe the civil penalty should be remitted, and submit it to the Division of Water Resources at the address listed
below. In determining whether a remission request will be approved, the following factors shall be considered: 

1) whether one or more of the civil penalty assessment factors in NCGS 143B- 282. 1( b) was wrongfully
applied to the detriment of the petitioner; 

2) whether the violator promptly abated continuing environmental damage resulting from the violation; 
3) whether the violation was inadvertent or a result of an accident; 

4) whether the violator had been assessed civil penalties for any previous violations; or

5) whether payment of the civil penalty will prevent payment for the remaining necessary remedial actions. 

Please note that all evidence presented in support of your request for remission must be submitted in writing. The

Director of the Division of the Division of Water Resources will review your evidence and inform you of his decision

in the matter of your remission request. The response will provide details regarding the case status, directions for

payment, and provision for further appeal of the penalty to the Environmental Management Commission' s Committee

on Civil Penalty Remissions ( Committee). Please be advised that the Committee cannot consider information that

was not part of the original remission request considered by the Director. Therefore, it is very important that you

prepare a complete and thorough statement in support of your request for remission. 

In order to request remission you must complete and submit the enclosed " Request for Remission of Civil Penalties, 

Waiver of Right to an Administrative Hearing and Stipulation of Facts" form within thirty ( 30) days of receipt of this
notice The Division of Water Resources also requests that you complete and submit the enclosed " Justification for

Remission Request." 

Both forms should be submitted to the following address: 

NPDES Compliance/ Enforcement Unit

Division of Water Resources

1617 Mail Service Center

Raleigh, North Carolina 27699 -1617

3



Option 3: File a petition for an administrative hearing with the Office of Administrative Hearings: 

If you wish to contest any statement in the attached assessment document you must file a petition for an

administrative hearing. You may obtain the petition form from the Office of Administrative Hearings. You must file

the petition with the Office of Administrative Hearings within thirty ( 30) days of receipt of this notice. A petition is

considered filed when it is received in the Office of Administrative Hearings during normal office hours. The Office of
Administrative Hearings accepts filings Monday through Friday between the hours of 8: 00 a.m. and 5: 00 p. m., 
except for official state holidays. The petition may be filed by facsimile ( fax) or electronic mail by an attached file
with restrictions) - provided the signed original, one ( 1) copy and a filing fee ( if a filing fee is required by NCGS

150B -23. 2) is received in the Office of Administrative Hearings within seven ( 7) business days following the faxed
or electronic transmission. You should contact the Office of Administrative Hearings with all questions regarding the

filing fee and/ or the details of the filing process. 

The mailing address and telephone and fax numbers for the Office of Administrative Hearings are as follows: 

Office of Administrative Hearings

6714 Mail Service Center

Raleigh, NC 27699 -6714

Tel: ( 919) 733 - 2698

Fax: ( 919) 733 -3478

One ( 1) copy of the petition must also be served on DENR as follows: 

Mr. John Evans, General Counsel

Department of Environment and Natural Resources

1601 Mail Service Center

Raleigh, North Carolina 27699 - 1601

Please indicate the case number ( as found on page one of this letter) on the petition. 

Failure to exercise one of the options above within thirty ( 30) days of receipt of this letter, as evidenced by an internal

date /time received stamp ( not a postmark), will result in this matter being referred to the Attorney General' s Office for

collection of the penalty through a civil action. Please be advised that additional penalties may be assessed for violations
that occur after the review period of this assessment. 

4



If you have any questions, please contact Janet Cantwell with the Division of Water Resources staff of the Asheville
Regional Office at ( 828) 296 -4667 or via email at janet. cantwell @ncdenr. gov. 

Sincerely, 

for Thomas A. Reeder, Director

Division of Water Resources, NCDENR

By G. Landon Davidson, Regional Supervisor
Water Quality Regional Operations Section
Asheville Regional Office

Division of Water Resources, NCDENR

ATTACHMENTS

Cc: WQS Asheville Regional Office - Enforcement File ( w /attachments) 

NPDES Compliance/ Enforcement Unit - Enforcement File ( w /attachments) 

Central Files, Water Quality Section ( w /attachments) 

5



JUSTIFICATION FOR REMISSION REQUEST

Case Number: LV- 2014 -0116 County: Rutherford

Assessed Party: Town of Lake Lure

Permit No.: NC0025381 Amount Assessed: $ 1, 147. 50

Please use this form when requesting remission of this civil penalty. You must also complete the Request For

Remission, Waiver of Right to an Administrative Hearing, and Stipulation of Facts" form to request remission of

this civil penalty. You should attach any documents that you believe support your request and are necessary for the

Director to consider in evaluating your request for remission. Please be aware that a request for remission is limited to

consideration of the five factors listed below as they may relate to the reasonableness of the amount of the civil penalty
assessed. Requesting remission is not the proper procedure for contesting whether the violation( s) occurred or the

accuracy of any of the factual statements contained in the civil penalty assessment document. Pursuant to N. C. G. S. § 

143B- 282. 1( c), remission of a civil penalty may be granted only when one or more of the following five factors apply. 

Please check each factor that you believe applies to your case and provide a detailed explanation, including copies of
supporting documents, as to why the factor applies ( attach additional pages as needed). 

a) one or more of the civil penalty assessment factors in N.C. G.S. 143B- 282. 1( b) were wrongfully applied to

the detriment of the petitioner ( the assessmentfactors are listed in the civil penalty assessment document); 

b) the violator promptly abated continuing environmental damage resulting from the violation ( i.e., explain the

steps that you took to correct the violation and prevent future occurrences); 

c) the violation was inadvertent or a result of an accident ( i.e., explain why the violation was unavoidable or

something you could not prevent or prepare for); 

d) the violator had not been assessed civil penalties for any previous violations; 

e) payment of the civil penalty will prevent payment for the remaining necessary remedial actions ( i.e., explain

how payment of the civil penalty will prevent you from performing the activities necessary to achieve
compliance). 

EXPLANATION: 



STATE OF NORTH CAROLINA DEPARTMENT OF ENVIRONMENT

AND NATURAL RESOURCES

COUNTY OF RUTHERFORD

IN THE MATTER OF ASSESSMENT ) WAIVER OF RIGHT TO AN

OF CIVIL PENALTIES AGAINST ) ADMINISTRATIVE HEARING AND

STIPULATION OF FACTS

Town of Lake Lure ) 

Lake Lure WWTP ) 

PERMIT NO. NCO025381 ) CASE NO. LV- 2014 -0116

Having been assessed civil penalties totaling $ 1, 147. 50 for violation( s) as set forth in the assessment document of the

Division of Water Resources dated September 23, 2014, the undersigned, desiring to seek remission of the civil penalty, 

does hereby waive the right to an administrative hearing in the above - stated matter and does stipulate that the facts are as
alleged in the assessment document. The undersigned further understands that all evidence presented in support of

remission of this civil penalty must be submitted to the Director of the Division of Water Resources within thirty ( 30) days
of receipt of the notice of assessment. No new evidence in support of a remission request will be allowed after ( 30) days

from the receipt of the notice of assessment. 

This the day of 20

ADDRESS

TELEPHONE

SIGNATURE
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DIVISION OF WATER RESOURCES - CIVIL PENALTY ASSESSMENT ( FILE) 

Violator: Lake Lure WWTP / NCO025381

County: Rutherford

Case Number: LV- 2014 - 0116

8 ASSESSMENT FACTORS

As required by G. S. 143- 214.6A(c), in determining the amount of the penalty I considered the factors
set out in G. S. 1436- 282. 1( b), which are: 

1) The degree and extent of harm to the natural resources of the State, to the public health, or to

private property resulting from the violation; 

All effluent violations may be detrimental to the receiving stream but may not
be immediately quantified. 

2) The duration and gravity of the violation; 

Two Weekly Average TSS' s exceeded the permit limit by 52. 5% & 19. 2 %. 

One Monthly Average TSS exceeded the permit limit by 66. 6 %. 

3) The effect on ground or surface water quantity or quality or on air quality; 

All effluent violations may be detrimental to the receiving stream but may not

be immediately quantified. 

4) The cost of rectifying the damage; 

The cost is unknown. 

5) The amount of money saved by noncompliance; 

The amount of money saved would include the cost of excess solids removal

and additional aeration. It would also include more operating and maintenance

time on site. 

6) Whether the violation was committed willfully or intentionally; 
It does not appear to be either. 

7) The prior record of the violator in complying or failing to comply with programs over which

the Environmental Management Commission has regulatory authority; and

There have been no civil penalty enforcements in the twelve months prior to
this violation. 

8) The cost to the State of the enforcement procedures. 

147. 50. 

Date G. Landon Davidson, P. G., Regional Supervisor

Water Quality Regional Operations Section

Asheville Regional Office, NCDENR



EFFLUENT

NPDES PERMIT NO. NCO026381 DISCHARGE NO 001 MONTH January YEAR 2014

FACILITY NAME Town of Lake Lure CLASS PC II COUNTY Rutherford BAR Q 2014
OPERATOR IN RESPONSIBLE CHARGE ( ORC) Donald G. Byers GRADE_ IV 10939

CERTIFIED LABORATORIES ( 1) Environmental Testing So {utions # NC600 8 B ers Environmental _# 5641

3HECK BOX IF ORC HAS CHANGED C PERSONS / COLLE TING SAMPLES Sheridan Byers I Don Byer.- ;... V
1`: - ,-`

o c cc •' 

Mail ORIGINAL and ONE COPY to: 
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5 FACILITY STATUS

Facility Status: ( Please check one of the following) 

All monitoring data and sampling frequencies meet permit requirements
Compliant

All monitoring data and sampling frequencies do NOT meet permit requirements
Noncompliant

If the facility is noncompliant, please comment on corrective actions being taken in respect to equipment, operation, 
maintenance, etc., and a time table for improvements to be made. 

Due to ambiant temperatures during this month dropping to near 0 degrees F several times causing freezing
chemical feed lines including the alluminum sulfate feed line that is used to control the effluent TSS, the plant exceed
the weekly maximum limit for TSS during 2 weeks and exceed the maximum monthly average for TSS
All chemical feed pumps and lines have been repaired or replaced and have been returned to normal operation. 

I certify, under penalty of law, that this document and all attachments were prepared under my direction or
supervision in accordance with a system designed to assure that qualified personnel properly gather and evaluate
the information submitted. Based on my inquiry of the person or persons who manage the system, or those
persons directly responsible for gathering the information, the information is, to the best of my knowledge and belief, 
true, accurate, and complete. I am aware that there are significant penalties for submitting false information, 
including the possibility of fines and imprisonment for knowing violations." 

Chris Braund Town Manager

Permute ( Pie print or type) 

26- Jan - 14

Signiture of Permi ee Date

PO Box 255 Lake Lure NC 28746 828. 625. 9983 August 2013

Permittee Address Phone Number Permit Exp. Date

PARAMETER CODES

Page 1
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North Carolina Department of Environment and Natural Resources

Pat McCrory
Governor

Certified Mail # 7012 1010 0002 1965 7758

Return Receipt Requested

September 23, 2014

Chris Braund, Manager Town

Town of Lake Lure

PO Box 255

Lake Lure, NC 28746 -0255

SUBJECT: Notice of Violation and Assessment of Civil Penalty

for Violations of North Carolina General Statute ( G. S.) 143- 215. 1( a)( 6) 

and NPDES Permit No. NCO025381

Town of Lake Lure

Lake Lure W WTP

Case No. LV- 2014 -0119

Rutherford County

Dear Permittee: 

John E. Skvarla, III

Secretary

RECEIVEDIDENRIDWR

SEP 2 6 2014

Water Q$eon
Permitting

This letter transmits a Notice of Violation and assessment of civil penalty in the amount of $ 1, 897. 50 ($ 1, 750. 00 civil

penalty + $ 147. 50 enforcement costs) against Town of Lake Lure. 

This assessment is based upon the following facts: a review has been conducted of the discharge monitoring report

DMR) submitted by Town of Lake Lure for the month of April 2014. This review has shown the subject facility to be in

violation of the discharge limitations and /or monitoring requirements found in NPDES Permit No. NC0025381. The

violations, which occurred in April 2014, are summarized in Attachment A to this letter. 

Based upon the above facts, I conclude as a matter of law that Town of Lake Lure violated the terms, conditions or

requirements of NPDES Permit No. NCO025381 and G. S. 143- 215. 1( a)( 6) in the manner and extent shown in

Attachment A. In accordance with the maximums established by G.S. 143- 215. 6A( a)( 2), a civil penalty may be

assessed against any person who violates the terms, conditions or requirements of a permit required by G. S. 

143- 215. 1( a). 

Based upon the above findings of fact and conclusions of law, and in accordance with authority provided by the

Secretary of the Department of Environment and Natural Resources and the Director of the Division of Water
Resources, I, G. Landon Davidson, Regional Supervisor, Asheville Regional Office hereby make the following civil

penalty assessment against Town of Lake Lure: 

2090 U. S. 70 Highway. Swannanoa, NC 28778

Phone: 828 - 296 -4500 1 Internet: www.nedenr. gov < http: / /-,v%vw. nedenr. eov> 

An F.nna, 0. nnrnmiw  Affi, wRtivr Artinn Fmnlnver - 6indr. in nmrt by re.oveird naner



750. 00 1 of the 1 violations of 143- 215. 1( a)( 6) and NPDES Permit No.NC0025381, by discharging

waste water into the waters of the State in violation of the Permit Monthly Average for NH3 -N - 
Conc. 

750. 00 1 of the 1 violations of 143- 215. 1( a)( 6) and NPDES Permit No.NC0025381, by discharging

waste water into the waters of the State in violation of the Permit Monthly Average for TSS - 
Conc. 

250.00 1 of the 1 violations of 143- 215. 1( a)( 6) and NPDES Permit No.NC0025381, by discharging

waste water into the waters of the State in violation of the Permit Weekly Average for TSS - 
Conc. 

1, 750- 00 TOTAL CIVIL PENALTY

147. 50 Enforcement Costs

1, 897. 50 TOTAL AMOUNT DUE

Pursuant to G. S. 143- 215. 6A( c), in determining the amount of the penalty I have taken into account the Findings of Fact
and Conclusions of Law and the factors set forth at G. S. 14313- 282. 1( b), which are: 

1) The degree and extent of harm to the natural resources of the State, to the public health, or to private property

resulting from the violation; 
2) The duration and gravity of the violation; 
3) The effect on ground or surface water quantity or quality or on air quality; 
4) The cost of rectifying the damage; 
5) The amount of money saved by noncompliance; 
6) Whether the violation was committed willfully or intentionally; 
7) The prior record of the violator in complying or failing to comply with programs over which the Environmental

Management Commission has regulatory authority; and
8) The cost to the State of the enforcement procedures. 

Within thirty (30) days of receipt of this notice, you must do one of the following: 

1) Submit payment of the penalty, OR
2) Submit a written request for remission, OR

3) Submit a written request for an administrative hearing

Option 1: Submit payment of the penalty: 

Payment should be made directly to the order of the Department of Environment and Natural Resources ( do not
include waiver form). Payment of the penalty will not foreclose further enforcement action for any continuing or
new violation( s). Please submit payment to the attention of. 

NPDES Compliance/ Enforcement Unit

Division of Water Resources

1617 Mail Service Center

Raleigh, North Carolina 27699 - 1617

2



Option 2: Submit a written request for remission or mitigation including a detailed justification for such
request: 

Please be aware that a request for remission is limited to consideration of the five factors listed below as they may

relate to the reasonableness of the amount of the civil penalty assessed. Requesting remission is not the proper

procedure for contesting whether the violation( s) occurred or the accuracy of any of the factual statements contained

in the civil penalty assessment document. Because a remission request forecloses the option of an administrative

hearing, such a request must be accompanied by a waiver of your right to an administrative hearing and a stipulation
and agreement that no factual or legal issues are in dispute. Please prepare a detailed statement that establishes why

you believe the civil penalty should be remitted, and submit it to the Division of Water Resources at the address listed

below. In determining whether a remission request will be approved, the following factors shall be considered: 

1) whether one or more of the civil penalty assessment factors in NCGS 14313- 282. 1( b) was wrongfully
applied to the detriment of the petitioner; 

2) whether the violator promptly abated continuing environmental damage resulting from the violation; 
3) whether the violation was inadvertent or a result of an accident; 

4) whether the violator had been assessed civil penalties for any previous violations; or

5) whether payment of the civil penalty will prevent payment for the remaining necessary remedial actions. 

Please note that all evidence presented in support of your request for remission must be submitted in writing. The

Director of the Division of the Division of Water Resources will review your evidence and inform you of his decision

in the matter of your remission request. The response will provide details regarding the case status, directions for

payment, and provision for further appeal of the penalty to the Environmental Management Commission' s Committee

on Civil Penalty Remissions ( Committee). Please be advised that the Committee cannot consider information that

was not part of the original remission request considered by the Director. Therefore, it is very important that you
prepare a complete and thorough statement in support of your request for remission. 

In order to request remission you must complete and submit the enclosed " Request for Remission of Civil Penalties, 

Waiver of Right to an Administrative Hearing, and Stipulation of Facts" form within thiM ( 30) days of receipt of this
notice. The Division of Water Resources also requests that you complete and submit the enclosed " Justification for

Remission Request." 

Both forms should be submitted to the following address: 

NPDES Compliance/ Enforcement Unit

Division of Water Resources

1617 Mail Service Center

Raleigh, North Carolina 27699 -1617

3



Option 3: File a petition for an administrative hearine with the Office of Administrative Hearings: 

If you wish to contest any statement in the attached assessment document you must file a petition for an

administrative hearing. You may obtain the petition form from the Office of Administrative Hearings. You must file

the petition with the Office of Administrative Hearings within thirty ( 30) days of receipt of this notice. A petition is

considered filed when it is received in the Office of Administrative Hearings during normal office hours. The Office of

Administrative Hearings accepts filings Monday through Friday between the hours of 8: 00 a.m. and 5: 00 p. m., 
except for official state holidays. The petition may be filed by facsimile ( fax) or electronic mail by an attached file
with restrictions) - provided the signed original, one ( 1) copy and a filing fee ( if a filing fee is required by NCGS

150B- 23. 2) is received in the Office of Administrative Hearings within seven ( 7) business days following the faxed
or electronic transmission. You should contact the Office of Administrative Hearings with all questions regarding the

filing fee and/ or the details of the filing process. 

The mailing address and telephone and fax numbers for the Office ofAdministrative Hearings are as follows: 

Office of Administrative Hearings

6714 Mail Service Center

Raleigh, NC 27699 -6714

Tel: ( 919) 733 -2698

Fax: ( 919) 733 -3478

One ( 1) copy of the petition must also be served on DENR as follows: 

Mr. John Evans, General Counsel

Department of Environment and Natural Resources

1601 Mail Service Center

Raleigh, North Carolina 27699 - 1601

Please indicate the case number ( as found on page one of this letter) on the petition. 

Failure to exercise one of the options above within thirty ( 30) days of receipt of this letter, as evidenced by an internal

date /time received stamp ( not a postmark), will result in this matter being referred to the Attorney General' s Office for

collection of the penalty through a civil action. Please be advised that additional penalties may be assessed for violations
that occur after the review period of this assessment. 

4



If you have any questions, please contact Janet Cantwell with the Division of Water Resources staff of the Asheville
Regional Office at ( 828) 296 -4667 or via email atjanet. cantwell@ncdenr. gov. 

Sincerely, 

for Thomas A. Reeder, Director

Division of Water Resources, NCDENR

By G. Landon Davidson, Regional Supervisor
Water Quality Regional Operations Section
Asheville Regional Office

Division of Water Resources, NCDENR

ATTACHMENTS

Cc: WQS Asheville Regional Office - Enforcement File ( w /attachments) 

NPDES Compliance/ Enforcement Unit - Enforcement File ( w /attachments) 

Central Files, Water Quality Section ( w /attachments) 

RECEIVEDIDENRIDWR

SEP 2. 6 2014

Water Qglot
Permitting

tt'on
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JUSTIFICATION FOR REMISSION REQUEST

Case Number: LV- 2014 -0119

Assessed Party: Town of Lake Lure

Permit No.: NC0025381

County: Rutherford

Amount Assessed: $ 1, 897. 50

Please use this form when requesting remission of this civil penalty. You must also complete the ' Request For

Remission, Waiver of Right to an Administrative Hearing, and Stipulation of Facts" form to request remission of

this civil penalty. You should attach any documents that you believe support your request and are necessary for the

Director to consider in evaluating your request for remission. Please be aware that a request for remission is limited to

consideration of the five factors listed below as they may relate to the reasonableness of the amount of the civil penalty
assessed. Requesting remission is not the proper procedure for contesting whether the violation( s) occurred or the

accuracy of any of the factual statements contained in the civil penalty assessment document. Pursuant to N. C. G. S. § 

143B- 282. 1( c), remission of a civil penalty may be granted only when one or more of the following five factors apply. 

Please check each factor that you believe applies to your case and provide a detailed explanation, including copies of

supporting documents, as to why the factor applies ( attach additional pages as needed). 

a) one or more of the civil penalty assessment factors in N.C. G. S. 143B- 282. 1( b) were wrongfully applied to

the detriment of the petitioner ( the assessment factors are listed in the civil penalty assessment document); 

b) the violator promptly abated continuing environmental damage resulting from the violation ( i.e., explain the

steps that you took to correct the violation andprevent future occurrences); 

c) the violation was inadvertent or a result of an accident ( i. e., explain why the violation was unavoidable or

something you could not prevent or prepare for); 

d) the violator had not been assessed civil penalties for any previous violations; 

e) payment of the civil penalty will prevent payment for the remaining necessary remedial actions ( i.e., explain

how payment of the civil penalty will prevent you from performing the activities necessary to achieve
compliance). 

EXPLANATION: 



STATE OF NORTH CAROLINA DEPARTMENT OF ENVIRONMENT

AND NATURAL RESOURCES

COUNTY OF RUTHERFORD

IN THE MATTER OF ASSESSMENT ) WAIVER OF RIGHT TO AN

OF CIVIL PENALTIES AGAINST ) ADMINISTRATIVE HEARING AND

STH' ULATION OF FACTS

Town of Lake Lure ) 

Lake Lure WWTP ) 

PERMIT NO. NCO025381 ) CASE NO. LV- 2014 -0119

Having been assessed civil penalties totaling $ 1, 897. 50 for violation( s) as set forth in the assessment document of the

Division of Water Resources dated September 23, 2014, the undersigned, desiring to seek remission of the civil penalty, 

does hereby waive the right to an administrative hearing in the above - stated matter and does stipulate that the facts are as
alleged in the assessment document. The undersigned further understands that all evidence presented in support of

remission of this civil penalty must be submitted to the Director of the Division of Water Resources within thirty ( 30) days
of receipt of the notice of assessment. No new evidence in support of a remission request will be allowed after ( 30) days

from the receipt of the notice of assessment. 

This the day of 20

ADDRESS

TELEPHONE

SIGNATURE
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DIVISION OF WATER RESOURCES - CIVIL PENALTY ASSESSMENT ( FILE) 

Violator: Lake Lure WWTP / NCO025381

County: Rutherford

Case Number: LV- 2014 -0119

8 ASSESSMENT FACTORS

As required by G. S. 143- 214. 6A( c), in determining the amount of the penalty I considered the factors
set out in G. S. 1436- 282. 1( b), which are: 

1) The degree and extent of harm to the natural resources of the State, to the public health, or to

private property resulting from the violation; 

All effluent violations may be detrimental to the receiving stream but may not

be immediately quantified. 

2) The duration and gravity of the violation; 

One Monthly Average Ammonia Nitrogen exceeded the permit limit by 159. 6 %. 

One Weekly Average TSS exceeded the permit limit by 69. 6%. 

One Monthly Average TSS exceeded the permit limit by 39. 2%. 

3) The effect on ground or surface water quantity or quality or on air quality; 

All effluent violations may be detrimental to the receiving stream but may not

be immediately quantified. 

4) The cost of rectifying the damage; 
The cost is unknown. 

5) The amount of money saved by noncompliance; 

The amount of money saved would include the cost of excess solids removal

and additional chemicals and aeration. It would also include more operating

and maintenance time on site. 

6) Whether the violation was committed willfully or intentionally; 

It does not appear to be either. 

7) The prior record of the violator in complying or failing to comply with programs over which

the Environmental Management Commission has regulatory authority; and

There has been one civil penalty enforcement in the twelve months prior to this

violation. 

8) The cost to the State of the enforcement ced

14 . 50. ^ 

Date G. Landon Davidson, P. G., Regional Supervisor

Water Quality Regional Operations Section
Asheville Regional Office, NCDENR
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NPDES PERMIT NO. NC0025381.. DISCHARGE qQ
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5 FACILITY STATUS

Facility Status: ( Please check one of the following) 

All monitoring data and sampling frequencies meet permit requirements
Compliant

All monitoring data and sampling frequencies do NOT meet permit requirements [ x

Noncompliant

If the facility is noncompliant, please comment on corrective actions being taken in respect to equipment, operation, 
maintenance, etc., and a time table for improvements to be made. 

The facility monthly average concentration of TSS was 41. 8. The Town is in the planning and design phase for increased
sludge handling facilities to improve solids handling in the plant and reduce effluent TSS concentrations

I certify, under penalty of law, that this document and all attachments were prepared under my direction or
supervision in accordance with a system designed to assure that qualified personnel properly gather and evaluate

the information submitted. Based on my inquiry of the person or persons who manage the system, or those
persons directly responsible for gathering the information, the information is, to the best of my knowledge and belief, 
true, accurate, and complete. I am aware that there are significant penalties for submitting false information, 

including the possibility of fines and imprisonment y_knowing violations." 

Chris Brain Town

14

iture of Permittee

PO Box 255, Lake Lure, NC 28746 828. 625. 9983 August 2013

Permittee Address Phone Number Permit Exp. Date

PARAMETER CODES

Page 1
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vDi. 
North Carolina Department of Environment and Natural Resources

Pat McCrory
Governor

Certified Mail # 7012 1010 0002 1965 7796

Return Receipt Requested

October 07, 2014

Chris Braund, Manager Town

Town of Lake Lure

PO Box 255

Lake Lure, NC 28746 -0255

SUBJECT: Notice of Violation and Assessment of Civil Penalty
for Violations of North Carolina General Statute ( G. S.) 143- 215. 1( a)( 6) 

and NPDES Permit No. NCO025381

Town of Lake Lure

Lake Lure W WTP

Case No. LV- 2014 -0126

Rutherford County

Dear Permittee: 

John E. Skvarl9, III

Secretary

RECEIVEDIDENRIDWR

OCT 13 ') 014

Water ouall

Permitting S20' 

This letter transmits a Notice of Violation and assessment of civil penalty in the amount of $ 1, 897. 50 ($ 1, 750. 00 civil

penalty + $ 147. 50 enforcement costs) against Town of Lake Lure. 

This assessment is based upon the following facts: a review has been conducted of the discharge monitoring report

DMR) submitted by Town of Lake Lure for the month of May 2014. This review has shown the subject facility to be in

violation of the discharge limitations and /or monitoring requirements found in NPDES Permit No. NC0025381. The

violations, which occurred in May 2014, are summarized in Attachment A to this letter. 

Based upon the above facts, I conclude as a matter of law that Town of Lake Lure violated the terms, conditions or

requirements of NPDES Permit No. NCO025381 and G. S. 143- 215. 1( a)( 6) in the manner and extent shown in

Attachment A. In accordance with the maximums established by G. S. 143- 215. 6A( a)( 2), a civil penalty may be

assessed against any person who violates the terms, conditions or requirements of a permit required by G. S. 
143- 215. 1( a). 

Based upon the above findings of fact and conclusions of law, and in accordance with authority provided by the

Secretary of the Department of Environment and Natural Resources and the Director of the Division of Water
Resources, I, G. Landon Davidson, Regional Supervisor, Asheville Regional Office hereby make the following civil

penalty assessment against Town of Lake Lure: 

2090 U. S. 70 Highway, Sxminanoa, NC 28778

Phone: 828- 296 -4500 \ Intemet: www. nedenr_ gov < http: / /www- ncdenr. gov> 

An Fnnal Onwrtimiry 1 Afiirn- tive Aerinn Fmnlnver - Madr. in nart by n Ir.d na . 



750. 00 1 of the 1 violations of 143- 215. 1( a)( 6) and NPDES Permit No.NC0025381, by discharging

waste water into the waters of the State in violation of the Permit Monthly Average for NH3 -N - 
Conc. 

750. 00 1 of the 1 violations of 143- 215. 1( a)( 6) and NPDES Permit No. NC0025381, by discharging

waste water into the waters of the State in violation of the Permit Monthly Average for TSS - 
Conc. 

0. 00 0 of the 1 violations of 143- 215. 1( a)( 6) and NPDES Permit No. NC0025381, by discharging

waste water into the waters of the State in violation of the Permit Weekly Average for NH3 -N - 
Conc. 

250. 00 1 of the 1 violations of 143- 215. 1( a)( 6) and NPDES Permit No. N00025381, by discharging

waste water into the waters of the State in violation of the Permit Weekly Average for TSS - 
Conc. 

1, 750. 00 - . • TOTAL CIVIL PENALTY

147. 50 Enforcement Costs

1, 897. 50 TOTAL AMOUNT DUE

Pursuant to G. S. 143- 215. 6A( c), in determining the amount of the penalty I have taken into account the Findings of Fact
and Conclusions of Law and the factors set forth at G. S. 143B- 282. 1( b), which are: 

1) The degree and extent of harm to the natural resources of the State, to the public health, or to private property

resulting from the violation; 
2) The duration and gravity of the violation; 
3) The effect on ground or surface water quantity or quality or on air quality; 
4) The cost of rectifying the damage; 
5) The amount of money saved by noncompliance; 
6) Whether the violation was committed willfully or intentionally; 

7) The prior record of the violator in complying or failing to comply with programs over which the Environmental

Management Commission has regulatory authority; and

8) The cost to the State of the enforcement procedures. 

K



Within thirty (30) days of receipt of this notice, you must do one of the following: 

1) Submit payment of the penalty, OR
2) Submit a written request for remission, OR

3) Submit a written request for an administrative hearing

Option 1: Submit payment of the penalty: 

Payment should be made directly to the order of the Department of Environment and Natural Resources ( do not
include waiver form). Payment of the penalty will not foreclose further enforcement action for any continuing or

new violation( s). Please submit payment to the attention of: 

NPDES Compliance/ Enforcement Unit

Division of Water Resources

1617 Mail Service Center

Raleigh, North Carolina 27699 - 1617

Option 2: Submit a written request for remission or mitigation including a detailed justification for such
request: 

Please be aware that a request for remission is limited to consideration of the five factors listed below as they may

relate to the reasonableness of the amount of the civil penalty assessed. Requesting remission is not the proper

procedure for contesting whether the violation( s) occurred or the accuracy of any of the factual statements contained

in the civil penalty assessment document. Because a remission request forecloses the option of an administrative

hearing, such a request must be accompanied by a waiver of your right to an administrative hearing and a stipulation
and agreement that no factual or legal issues are in dispute. Please prepare a detailed statement that establishes why

you believe the civil penalty should be remitted, and submit it to the Division of Water Resources at the address listed

below. In determining whether a remission request will be approved, the following factors shall be considered: 

1) whether one or more of the civil penalty assessment factors in NCGS 143B- 282. 1( b) was wrongfully
applied to the detriment of the petitioner; 

2) whether the violator promptly abated continuing environmental damage resulting from the violation; 
3) whether the violation was inadvertent or a result of an accident; 

4) whether the violator had been assessed civil penalties for any previous violations; or

5) whether payment of the civil penalty will prevent payment for the remaining necessary remedial actions. 

Please note that all evidence presented in support of your request for remission must be submitted in writing. The

Director of the Division of the Division of Water Resources will review your evidence and inform you of his decision

in the matter of your remission request. The response will provide details regarding the case status, directions for

payment, and provision for further appeal of the penalty to the Environmental Management Commission' s Committee

on Civil Penalty Remissions ( Committee). Please be advised that the Committee cannot consider information that

was not part of the original remission request considered by the Director. Therefore, it is very important that you

prepare a complete and thorough statement in support of your request for remission. 

3



In order to request remission, you must complete and submit the enclosed " Request for Remission of Civil Penalties, 

Waiver of Right to an Administrative Hearing, and Stipulation of Facts" form within thirty ( 30) days of receipt of this
notice. The Division of Water Resources also requests that you complete and submit the enclosed " Justification for

Remission Request." 

Both forms should be submitted to the following address: 

NPDES Compliance/ Enforcement Unit

Division of Water Resources

1617 Mail Service Center

Raleigh, North Carolina 27699 - 1617

Option 3: File a petition for an administrative hearing with the Office of Administrative Hearings: 

If you wish to contest any statement in the attached assessment document you must file a petition for an

administrative hearing. You may obtain the petition form from the Office of Administrative Hearings. You must file

the petition with the Office of Administrative Hearings within thirty ( 30) days of receipt of this notice. A petition is

considered filed when it is received in the Office of Administrative Hearings during normal office hours. The Office of

Administrative Hearings accepts filings Monday through Friday between the hours of 8: 00 a.m. and 5: 00 p. m., 
except for official state holidays. The petition may be filed by facsimile ( fax) or electronic mail by an attached file
with restrictions) - provided the signed original, one ( 1) copy and a filing fee ( if a filing fee is required by NCGS

150B -23. 2) is received in the Office of Administrative Hearings within seven ( 7) business days following the faxed

or electronic transmission. You should contact the Office of Administrative Hearings with all questions regarding the

filing fee and/ or the details of the filing, process. 

The mailing address and telephone and fax numbers for the Office of Administrative Hearings are as follows: 

Office of Administrative Hearings

6714 Mail Service Center

Raleigh, NC 27699 -6714

Tel: ( 919) 733 -2698

Fax: ( 919) 733 - 3478

One ( 1) copy of the petition must also be served on DENR as follows: 

Mr. John Evans, General Counsel

Department of Environment and Natural Resources

1601 Mail Service Center

Raleigh, North Carolina 27699 -1601

Please indicate the case number ( as found on page one of this letter) on the petition. 

Failure to exercise one of the options above within thirty ( 30) days of receipt of this letter, as evidenced by an internal

4



date /time received stamp ( not a postmark), will result in this matter being referred to the Attorney General' s Office for

collection of the penalty through a civil action. Please be advised that additional penalties may be assessed for violations

that occur after the review period of this assessment. 

If you have any questions, please contact Janet Cantwell with the Division of Water Resources staff of the Asheville
Regional Office at ( 828) 296 -4667 or via email at janet. cantwell @ncdenr. gov. 

Sincerely, 

for Thomas A. Reeder, Director

Division of Water Resources, NCDENR

By G. Landon Davidson, Regional Supervisor
Water Quality Regional Operations Section
Asheville Regional Office

Division of Water Resources, NCDENR

ATTACHMENTS

Cc: WQS Asheville Regional Office - Enforcement File ( w /attachments) 

NPDES Compliance/ Enforcement Unit - Enforcement File ( w /attachments) 

Central Files, Water Quality Section ( w /attachments) 
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JUSTIFICATION FOR REMISSION REQUEST

Case Number: LV- 2014 -0126 County: Rutherford

Assessed Party: Town of Lake Lure

Permit No.: NC0025381 Amount Assessed: $ 1, 897. 50

Please use this form when requesting remission of this civil penalty. You must also complete the " Request For

Remission, Waiver of Right to an Administrative Hearing, and Stipulation of Facts" form to request remission of

this civil penalty. You should attach any documents that you believe support your request and are necessary for the
Director to consider in evaluating your request for remission. Please be aware that a request for remission is limited to

consideration of the five factors listed below as they may relate to the reasonableness of the amount of the civil penalty
assessed. Requesting remission is not the proper procedure for contesting whether the violation( s) occurred or the

accuracy of any of the factual statements contained in the civil penalty assessment document. Pursuant to N. C. G. S. § 

143B- 282. 1( c), remission of a civil penalty may be granted only when one or more of the following five factors apply. 

Please check each factor that you believe applies to your case and provide a detailed explanation, including copies of

supporting documents, as to why the factor applies ( attach additional pages as needed). 

a) one or more of the civil penalty assessment factors in N.C. G. S. 143B- 282. 1( b) were wrongfully applied to

the detriment of the petitioner ( the assessment factors are listed in the civil penalty assessment document); 

b) the violator promptly abated continuing environmental damage resulting from the violation ( i.e., explain the
steps that you took to correct the violation and prevent future occurrences); 

c) the violation was inadvertent or a result of an accident ( i.e., explain why the violation was unavoidable or

something you could not prevent or prepare for); 

d) the violator had not been assessed civil penalties for any previous violations; 

e) payment of the civil penalty will prevent payment for the remaining necessary remedial actions ( i.e., explain

how payment of the civil penalty will prevent you from performing the activities necessary to achieve
compliance). 

EXPLANATION: 



STATE OF NORTH CAROLINA DEPARTMENT OF ENVIRONMENT

AND NATURAL RESOURCES

COUNTY OF RUTHERFORD

IN THE MATTER OF ASSESSMENT ) WAIVER OF RIGHT TO AN

OF CIVIL PENALTIES AGAINST ) ADMINISTRATIVE HEARING AND

STIPULATION OF FACTS

Town of Lake Lure ) 

Lake Lure WWTP 1

PERMIT NO. NCO025381 ) CASE NO. LV- 2014- 0126

Having been assessed civil penalties totaling $ 1, 897. 50 for violation( s) as set forth in the assessment document of the

Division of Water Resources dated October 07, 2014, the undersigned, desiring to seek remission of the civil penalty, 

does hereby waive the right to an administrative hearing in the above - stated matter and does stipulate that the facts are as
alleged in the assessment document. The undersigned further understands that all evidence presented in support of

remission of this civil penalty must be submitted to the Director of the Division of Water Resources within thirty ( 30) days

of receipt of the notice of assessment. No new evidence in support of a remission request will be allowed after ( 30) days

from the receipt of the notice of assessment. 

This the day of RE

ADDRESS

TELEPHONE

SIGNATURE
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DIVISION OF WATER RESOURCES - CIVIL PENALTY ASSESSMENT ( FILE) 

Violator: Lake Lure WWTP / NCO025381

County: Rutherford

Case Number: LV- 2014 - 0126

8 ASSESSMENT FACTORS

As required by G. S. 143- 214.6A( c), in determining the amount of the penalty I considered the factors
set out in G. S. 1436- 282. 1( b), which are: 

1) The degree and extent of harm to the natural resources of the State, to the public health, or to

private property resulting from the violation; 

All effluent violations may be detrimental to the receiving stream but may not

be immediately quantified. 

2) The duration and gravity of the violation; 

One Monthly Average Ammonia Nitrogen exceeded the permit limit by 195 %. 

One Weekly Average Ammonia Nitrogen exceeded the permit limit by 18 %. 

One Monthly Average TSS exceeded the permit limit by 35 %. 

One Weekly Average TSS exceeded the permit limit by 25 %. 

3) The effect on ground or surface water quantity or quality or on air quality; 

All effluent violations may be detrimental to the receiving stream but may not

be immediately quantified. 

4) The cost of rectifying the damage; 
The cost is unknown. 

5) The amount of money saved by noncompliance; 

The amount of money saved would include the cost of excess solids removal

and additional chemicals and aeration. It would also include more operating

and maintenance time on site. 

6) Whether the violation was committed willfully or intentionally; 
It does not appear to be either. 

7) The prior record of the violator in complying or failing to comply with programs over which
the Environmental Management Commission has regulatory authority; and

There have been two civil penalty enforcements in the twelve months prior to
this violation. 

8) The cost to the State of the enforcemeCn roc

147. 50. 

d

Date G. Landon Davidson, P. G., Regional Supervisor

Water Quality Regional Operations Section

Asheville Regional Office, NCDENR



EFFLUENT'" 

NPDES PERMIT NO. NCO025381 DISCHARGE NO 001 MONTH May YEAR 2014

FACILITY NAME Town of Lake Lure CLASS PC II COUNTY Rutherford

OPERATOR IN RESPONSIBLE CHARGE ( ORC) Donald G. Byers GRADE_ IV 10939

CERTIFIED LABORATORIES Testing Solutions # NC660 & Bvers Environmental # 5641

CHECK BOX W ORC HAS Cflewc PERSONS COLL ING SAMPLES Sheridan Byers ! Don Byers

Mail ORIGINAI4nd 04WP Y to: Q' u
ATTN: CENTRAL FILES

22 ?' 

DN. OF ENVIR) QNMENTAL MA NT X FL
DEHNR \ ( SIGNATURE OF OPE IN RESPONSIBLE HARGE) DATE
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1617 Mail Sery ice nter BY THIS SIGNATURE, I CERTIFY THAT THE REPORT IS JU L- 

RALEIGH, NC 27699- 617 C+ ACCURATE AND COMPLETE,, TQTHE BEST OF MY KNOWLEDGE
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5 FACILITY STATUS

Facility Status: ( Please check one of the following) 

All monitoring data and sampling frequencies meet permit requirements
Compliant

All monitoring data and sampling frequencies do NOT meet permit requirements 0
Noncompliant

If the facility is noncompliant, please comment on corrective actions being taken in respect to equipment, operation, 
maintenance, etc., and a time table for improvements to be made. 

The facility monthly average concentration of TSS was 40. 5 and the NH3 average was 12. 7. 

1 certify, under penalty of law, that this document and all attachments were prepared under my direction or
supervision in accordance with a system designed to assure that qualified personnel properly gather and evaluate

the information submitted. Based on my inquiry of the person or persons who manage the system, or those
persons directly responsible for gathering the information, the information is, to the best of my knowledge and belief, 
true, accurate, and complete. 1 am aware that there are significant penalties for submitting false information, 
including the possibility of fines and imprisonment for knowing violations." 

Chris Braund, Town Manager

Permittee ( PI se print or ty

25- Jun - 14

Signiture of Perm ee+` Date

PO Box 255, Lake Lure, NC 28746 828. 625. 9983 August 2013

Permittee Address Phone Number Permit Exp, Date

PARAMETER CODES

Page 1
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Pat McCrory
Governor

mr-A
NCDETIR

North Carolina Department of Environment and Natural Resources

John E Skvarla, III

Secretary

September 24, 2014

CERTIFIED MAIL

RETURN RECEIPT REQUESTED 7012 1010 0002 1965 7765

Mr. Chris Braund, Town Manager

Town of Lake Lure

Lake Lure WWTP

P. O. Box 255

Lake Lure, North Carolina 28746 -0255

Dear Mr. Braund: 

RECEIVED /DENRIDWR

SEP 2. 6 2014

Water QuaNty

Permitting Seeccvon

Subject: Notice of Violation and

Recommendation for Enforcement

Tracking #: NOV- 2014 -LV -0422

Lake Lure WWTP

NPDES Permit No. NCO025381

Rutherford County

A review of the May 2014 self - monitoring report for the subject facility revealed violations of the
following parameters: 

Date Outfall Parameter Reported Value Permit Limit

05/ 31/ 2014 001 Ammonia Nitro en 12. 7 m 1 4. 3 m 1

05/ 10/ 2014 001 Ammonia Nitro en 15. 3 m 1 12. 9 m 1

05/ 31/ 2014 001 TSS 40. 5 m 1 30 m 1

05/ 17/ 2014 001 TSS 56. 3 m 1 45 m 1

A Notice of Violation/ Notice of Recommendation for Enforcement ( NOV/ NRE) is being issued for the
noted violation of North Carolina General Statute ( G. S.) 143 -215. 1 and NPDES Permit No. NC0025381. 

Pursuant to G. S. 143- 215. 6A, a civil penalty of not more than twenty -five thousand dollars ($ 25,000.00) may be
assessed against any person who violates or fails to act in accordance with the terms, conditions, or
requirements of any permit issued pursuant to G. S. 143 - 215. 1. If you wish to provide additional information

regarding the noted violation, request technical assistance, or discuss overall compliance please respond in
writing within ten ( 10) days after receipt of this Notice. A review of your response will be considered along
with any information provided on the May 2014 Discharge Monitoring Report. You will then be notified of any
civil penalties that may be assessed regarding the violations. If no response is received in this Office within
the 10 -day period, a civil penalty assessment may be prepared. 

Water Quality Regional Operations - Asheville Regional Office
2090 U. S. Highway 70, Swannanoa, North Carolina 28778
Phone: ( 828) 296 -4500 FAX: ( 828) 299 -7043

Internet: http: / /portal. ncdenr. org/ webtwq
An Equal Opportunity/ Affirmative Action Employer



Mr. Chris Braund

September 24, 2014

Page Two

Remedial actions, if not already implemented, should be taken to correct any problems. The Division of
Water Resources may pursue enforcement actions for this and any additional violations. If the violations are of
a continuing nature, not related to operation and/ or maintenance problems, and you anticipate remedial

construction activities, then you may wish to consider applying for a Special Order by Consent. You may
contact this office for additional information. 

If you have questions concerning this matter, please do not hesitate to contact Janet Cantwell or
me at 828/ 296 -4500. 

Sincerely, 

G. Landon Davidson, P. G., Regional Supervisor

Water Quality Regional Operations, NCDENR
Asheville Regional Office

cc: WQ Asheville Files
MSC 1617- Central Files- Basement

WQ Enforcement/ NPDES Point Source Branch

G'\ WRtWQNRutlterford , WasteaacerN1unicipal Lake Lure WWTP 25; 81', NO \'. NREJ0I4- L \'- 0422. doc



Pat McCrory
Governor

NCDENR
North Carolina Department of Environment and Natural Resources

September 24, 2014

CERTIFIED MAIL

RETURN RECEIPT REQUESTED 7012 1010 0002 1965 7772

Mr. Chris Braund, Town Manager

Town of Lake Lure

Lake Lure WWTP

P. O. Box 255

Lake Lure, North Carolina 28746 -0255

Dear Mr. Braund: 

John E Skvarla, III

Secretary

RECEIVED /DENR/ DWR

Subject: Notice of Violation and

Recommendation for Enforcement

Tracking #: NOV- 2014 -LV -0423

Lake Lure WWTP

NPDES Permit No. NCO025381

Rutherford County

SEP 2 P 2014
Water Quality

Pern tting Sedon

A review of the June 2014 self - monitoring report for the subject facility revealed violations of the
following parameters: 

Date Outfall Parameter Reported Value Permit Limit

06/ 30/ 2014 001 Ammonia Nitro en 14. 1 m 1 4. 3 m 1

06/ 21/ 2014 001 Ammonia Nitro en 17.6 m 1 12. 9 m 1

06/ 28/ 2014 001 Ammonia Nitrogen 15. 3 m 1 12. 9 m I

06/ 30/ 2014 001 TSS 45. 8 m 1 30 m 1

06/ 07/ 2014 001 TSS 80 m 1 45 m 1

A Notice of Violation/ Notice of Recommendation for Enforcement ( NOV/ NRE) is being issued for the
noted violation of North Carolina General Statute ( G. S.) 143 -215. 1 and NPDES Permit No. NCO025381. 

Pursuant to G. S. 143- 215. 6A, a civil penalty of not more than twenty -five thousand dollars ($ 25, 000. 00) may be

assessed against any person who violates or fails to act in accordance with the terms, conditions, or
requirements of any permit issued pursuant to G.S. 143 - 215. 1. If you wish to provide additional information

regarding the noted violation, request technical assistance, or discuss overall compliance please respond in
writing within ten ( 10) days after receipt of this Notice. A review of your response will be considered along
with any information provided on the June 2014 Discharge Monitoring Report. You will then be notified of any
civil penalties that may be assessed regarding the violations. If no response is received in this Office within
the 10 -day period, a civil penalty assessment may be prepared. 

Water Quality Regional Operations — Asheville Regional Office
2090 U. S. Hghway 70, Swannanoa, North Carolina 28778
Phone: ( 828) 296 -0500 FAX: ( 828) 299 -7043

Internet: http: / /portal. ncdenr. org/ weblwq
An Equal Opportunity/ Affirmative Action Employer



Mr. Chris Braund

September 24, 2014

Page Two

Remedial actions, if not already implemented, should be taken to correct any problems. The Division of
Water Resources may pursue enforcement actions for this and any additional violations. If the violations are of
a continuing nature, not related to operation and/ or maintenance problems, and you anticipate remedial

construction activities, then you may wish to consider applying for a Special Order by Consent. You may
contact this office for additional information. 

If you have questions concerning this matter, please do not hesitate to contact Janet Cantwell or
me at 828/ 296 -4500. 

Sincerely, 

G. Landon Davidson, P. G., Regional Supervisor

Water Quality Regional Operations, NCDENR
Asheville Regional Office

cc: WQ Asheville Files
MSC 1617- Central Files - Basement

WQ Enforcement/ NPDES Point Source Branch

G: \ WR', WQ \RutherfordlWasteWatef . Municipal \ Lake Lure W Wl -P 25181\ NOV -NRE- 201- 7- LV- 0423. doc



Pat McCrory
Governor

NCDEE R
North Carolina Department of Environment and Natural Resources

September 24, 2014

CERTIFIED MAIL

RETURN RECEIPT REQUESTED 7012 1010 0002 1965 7789

Mr. Chris Braund, Town Manager

Town of Lake Lure

Lake Lure W WTP

P. O. Box 255

Lake Lure, North Carolina 28746 - 0255

Dear Mr. Braund: 

Subject: Notice of Violation and

John E Skvarla, III

Secretary

RECEIVED /DENR/ DWR

SEP 2. 6 2014

Water Qu

PermlWng Semn

Recommendation for Enforcement

Tracking #: NOV- 2014 -LV -0424

Lake Lure WWTP

NPDES Permit No. NCO025381

Rutherford County

A review of the July 2014 self - monitoring report for the subject facility revealed violations of the
following parameter: 

Date Outfall Parameter Reported Value Permit Limit

07/ 31/ 2014 001 Ammonia Nitrogen 17. 1 m 1 4. 3 m 1

07/ 12/ 2014 001 Ammonia Nitrogen 15 m 1 12. 9 m I

07/ 19/ 2014 1
001 Ammonia Nitrogen 17. 6 m 1 12. 9 m 1

07/ 26/ 2014 1 001 Ammonia Nitrogen 16. 6 m 1 12. 9 m I

A Notice of Violation/ Notice of Recommendation for Enforcement ( NOV/ NRE) is being issued for the
noted violation of North Carolina General Statute ( G. S.) 143 - 215. 1 and NPDES Permit No. NC0025381. 

Pursuant to G. S. 143- 215. 6A, a civil penalty of not more than twenty -five thousand dollars ($ 25, 000.00) may be
assessed against any person who violates or fails to act in accordance with the terms, conditions, or
requirements of any permit issued pursuant to G.S. 143- 215. 1. If you wish to provide additional information

regarding the noted violation, request technical assistance, or discuss overall compliance please respond in
writing within ten ( 10) days after receipt of this Notice. A review of your response will be considered along
with any information provided on the July 2014 Discharge Monitoring Report. You will then be notified of any
civil penalties that may be assessed regarding the violations. If no response is received in this Office within
the 10 -day period, a civil penalty assessment may be prepared. 

Water Quality Regional Operations - Asheville Regional Office
2090 U. S. Highway 70, Swannanoa, North Carolina 28778
Phone: ( 828) 296 -4500 FAX: ( 828) 299 -7043

Internet: http: llportal. ncdenr. org/ web/ wq
An Equal Opportunity! Affirmative Action Employer



Mr. Chris Braund

September 24, 2014

Page Two

Remedial actions, if not already implemented, should be taken to correct any problems. The Division of
Water Resources may pursue enforcement actions for this and any additional violations. If the violations are of
a continuing nature, not related to operation and/ or maintenance problems, and you anticipate remedial

construction activities, then you may wish to consider applying for a Special Order by Consent. You may
contact this office for additional information. 

If you have questions. concerning this matter, please do not hesitate to contact Janet Cantwell or
me at 828/ 296 -4500. 

Sincerely, 

G. Landon Davidson, P. G., Regional Supervisor

Water Quality Regional Operations, NCDENR
Asheville Regional Office

cc: WQ Asheville Files
MSC 1617 - Central Files- Basement

WQ Enforcement/ NPDES Point Source Branch

G: 1WRIWQ\ Rutherford ', Wastewate6i\ lunicipat', Lake Lure WW1' P 25+ 81', NOV- NRE- 2014- LV- 0424. doc



WNW
North Carolina Department of Environment and Natural Resources

Pat McCrory
Donald R. van der Vaart

Governor Secretary

February 2, 2015

RECEIVEDIDENR/ DWR

CERTIFIED MAIL
FEB 0 5 201

RETURN RECEIPT REQUESTED 70121010 0002 1966 0000
Water Quality

Permitting S for

Mr. Chris Braund, Town Manager

Town of Lake Lure

Lake Lure WWTP

P. O. Box 255

Lake Lure, North Carolina 28746- 0255

Subject:      Notice of Violation and

Recommendation for Enforcement a

Tracking#: NOV-2015- LV-0042

Lake Lure WWTP

NPDES Permit No. NCO025381

Rutherford County
Dear Mr. Braund:

A review of the August 2014 self-monitoring report for the subject facility revealed violations of the
following parameter:

Date Outfall Parameter Reported Value Permit Limit

08/ 31/ 2014 001 Ammonia Nitrogen 13. 18 m 1 4. 3 m 1

08/ 02/ 2014 001 Ammonia Nitrogen 22 m 1 12. 9 m 1

08/ 09/ 2014 001 Ammonia Nitrogen 16 m 1 12. 9 m 1

0816/ 2014 001 Ammonia Nitrogen 13 m 1 12. 9 m 1

08/ 23/ 2014 001 Ammonia Nitrogen 13 m 1 12. 9 m 1

A Notice of Violation/ Notice of Recommendation for Enforcement( NOV/ NRE) is being issued for the
noted violation of North Carolina General Statute ( G. S.) 143- 215. 1 and NPDES Permit No. NCO025381.

Pursuant to G. S. 143- 215. 6A, a civil penalty of not more than twenty- five thousand dollars ($ 25, 000. 00) may be

assessed against any person who violates or fails to act in accordance with the terms,. conditions, or
requirements of any permit issued pursuant to G. S. 143- 215. 1. If you wish to provide additional information

regarding the noted violation, request technical assistance, or discuss overall compliance please respond in
writing within ten( 10) days after receipt of this Notice. A review of your response will be considered along
with any information provided on the August 2014 Discharge Monitoring Report.  You will then be notified of
any civil penalties that may be assessed regarding the violations. If no response is received in this Office
within the 10- day period, a civil penalty assessment may be prepared.

Water Quality Regional Operations— Asheville Regional office
2090 U. S. Highway 70, Swannanoa, North Carolina 28778
Phone: ( 828) 296- 4500 FAX: ( 828) 299- 7043

Internet: http:ilportal. ncclenr.orgt* eblwq
An Equal opportunity/ Affirmative Action Employer



A."4'PA
IRC+DENR

North Carolina Department of Environment and Natural Resources

Pat McCrory Donald R. van der Vaart

Governor Secretary

February 2, 2015

RECEIVEDIDENRIDWR

CERTIFIED MAIL
FEB 0 5 201`,

RETURN RECEIPT REQUESTED 7012 1010 0002 1966 0000
Water Quality

Permittinq Seeccftior
Mr. Chris Braund, Town Manager

Town of Lake Lure

Lake Lure WWTP

P. O. Box 255

Lake Lure, North Carolina 28746- 0255

Subject:      Notice of Violation and

Recommendation for Enforcement

Tracking#: NOV- 2015- LV- 0042

Lake Lure WWTP

NPDES Permit No. NCO025381

Rutherford County
Dear Mr. Braund:

A review of the August 2014 self-monitoring report for the subject facility revealed violations of the
following parameter:

Date Outfall Parameter Reported Value Permit Limit

08/ 31/ 2014 001 Ammonia Nitrogen 13. 18 m 1 4. 3 m 1

08/ 02/ 2014 001 Ammonia Nitrogen 22 m 1 12. 9 m 1

08/ 09/ 2014 001 Ammonia Nitrogen 16 m 1 12. 9 m 1

0816/ 2014 001 Ammonia Nitrogen 13 m 1 12. 9 m 1

08/ 23/ 2014 001 Ammonia Nitrogen 13 m 1 12. 9 m 1

A Notice of Violation/ Notice of Recommendation for Enforcement( NOV/ NRE) is being issued for the
noted violation of North Carolina General Statute ( G. S.) 143- 215. 1 and NPDES Permit No. NCO025381.

Pursuant to G.S. 143- 215. 6A, a civil penalty of not more than twenty- five thousand dollars($ 25, 000. 00) may be

assessed against any person who violates or fails to act in accordance with the terms,. conditions, or
requirements of any permit issued pursuant to G. S. 143- 215. 1. If you wish to provide additional information

regarding the noted violation, request technical assistance, or discuss overall compliance please respond in
writing within ten( 10) days after receipt of this Notice. A review of your response will be considered along
with any information provided on the August 2014 Discharge Monitoring Report.  You will then be notified of
any civil penalties that may be assessed regarding the violations. If no response is received in this Office
within the 10- day period, a civil penalty assessment may be prepared.

Water Quality Regional operations- Asheville Regional Office
2090 U. S. Highway 70, Swannanoa, North Carolina 28778
Phone: ( 828) 296- 4500 FAX: ( 828) 299- 7043

Internet http:// portal. ncdenr. orgtweb/ wq
An Equal opportunity/ Affirmative Action Employer



Mr. Chris Braund

February 2, 2015
Page Two

i'

Remedial actions, if not already implemented, should be taken to correct any problems. The Division of
Water Resources may pursue enforcement actions for this and any additional violations. If the violations are of
a continuing nature, not related to operation and/ or maintenance problems, and you anticipate remedial

construction activities, then you may wish to consider applying for a Special Order by Consent.  You may
contact this office for additional information.

If you have questions concerning this matter, please do not hesitate to contact Janet Cantwell or
me at 828/ 296- 4500.

Sincerely,

G. Landon Davidson, P. G., Regional Supervisor

Water Quality Regional Operations, NCDENR
Asheville Regional Office

cc:      WQ Asheville Files
MSC 1617-Central Files- Basement

WQ Enforcement/ NPDES Point Source Branch

I

I

G:`,tbR` WQ`:Ruthertilyd. ant utas.tiucipaRlakaLure[ YNTP2533f'. KQ• VRE• 3015- LV- 004'_. doc
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RCOMD ENR
North Carolina Department of Environment and Natural Resources

Pat McCrory
Donald R. van der Vaart

Governor Secretary
sp

February 2, 2015

March 3, 2015— 2nd Mail Attempt

CERTIFIED MAIL CERTIFIED MAIL

RETURN RECEIPT REQUESTED 70121010 0002 1966 0000 RETURN RECEIPT REQUESTED

70101870 0003 0874 5805

Mr. Chris Braund, Town Manager Mr. Chris Braund, Town Manager

Town of Lake Lure Town of Lake Lure

Lake Lure WWTP Post Office Box 255

P.O. Box 255 2948 Memorial Highway

Lake Lure, North Carolina 28746- 0255 Lake Lure, NC 28746

Subject:      Notice of Violation and j
Recommendation for Enforcement i

Tracking#: NOV- 2015- LV- 0042 REGEIVEDIDENRIDWR j
Lake Lure WWTP

MAK 0 6 ?( 115
NPDES Permit No. NCO025381

Rutherford County Water Quality
Dear Mr. Braund:      Permittinq Sectio

A review of the Auzust 2014 self-monitoring report for the subject facility revealed violations of the
following parameter:

Date Outfall Parameter Reported Value Permit Limit

08/ 31/ 2014 001 Ammonia Nitrogen 13. 18 m 1 4. 3 m 1

08/ 02/ 2014 001 Ammonia Nitrogen 22 m 1 12. 9 m 1

08/ 09/ 2014 001 Ammonia Nitrogen 16 m 1 12. 9 m 1

0816/ 2014 001 Ammonia Nitrogen 13 m 1 12. 9 m 1

08/ 23/ 2014 001 Ammonia Nitrogen 13 m 1 12. 9 m 1

A Notice of Violation/ Notice of Recommendation for Enforcement( NOV/ NRE) is being issued for the
noted violation of North Carolina General Statute ( G. S.) 143- 215. 1 and NPDES Permit No. NC0025381.

Pursuant to G. S. 143- 215.6A, a civil penalty of not more than twenty- five thousand dollars($ 25, 000.00) may be

assessed against any person who violates or fails to act in accordance with the terms, conditions, or
requirements of any permit issued pursuant to G. S. 143- 215. 1. If you wish to provide additional information

regarding the noted violation, request technical assistance, or discuss overall compliance please respond in
writing within ten( 10) days after receipt of this Notice. A review of your response will be considered along
with any information provided on the August 2014 Discharge Monitoring Report. You will then be notified of
any civil penalties that may be assessed regarding the violations. If no response is received in this Office
within the 10- day period, a civil penalty assessment may be prepared.

Water Quality Regional Operations— Asheville Regional Office
2090 U. S. Highway 70, Swannanoa, North Carolina 28778
Phone: ( 828) 296- 4500 FAX: ( 828) 299- 7043

Internet http:llportal. ncdenr.orglwebiwq
An Equal Opporturi tyl Affirmative Action Employer



Mr. Chris Braund

February 2, 2015
Page Two

Remedial actions, if not already implemented, should be taken to correct any problems.  The Division of
Water Resources may pursue enforcement actions for this and any additional violations. If the violations are of
a continuing nature, not related to operation and/ or maintenance problems, and you anticipate remedial

construction activities, then you may wish to consider applying for a Special Order by Consent.  You may
contact this office for additional information.

If you have questions concerning this matter, please do not hesitate to contact Janet Cantwell or
we at 828/ 296- 4500.

Sincerely,

G. Landon Davidson, P. G., Regional Supervisor

Water Quality Regional Operations, NCDENR
Asheville Regional Office

cc:      WQ Asheville Files
MSC 1617- Central Files- Basement

WQ Enforcement/ NPDES Point Source Branch r

G'..' 4R'.%VQ'. Ru[ hffford SVastewarcr,. Aiunicipal`.Lake Gvt WIA* TP 2533PAM VRE. 2015. LV-G04?. Jnc



North Carolina Department of Environment and Natural Resources

Pat McCrory Donald R. van der Vaart

Governor Secretary r    
i

February 2, 2015

March 3, 2015— 2" d Mail Attempt

CERTIFIED MAIL CERTIFIED MAIL

RETURN RECEIPT REQUESTED 7014 0510 0000 4466 0059 RETURN RECEIPT REQUESTED

70101870 0003 0874 5782

Mr. Chris Braund, Town Manager Mr. Chris Braund, Town Manager f

Town of Lake Lure Town of Lake Lure

Lake Lure WWTP Post Office Box 255

P.O. Box 255 2948 Memorial Highway
Lake Lure, North Carolina 28746- 0255 Lake Lure, NC 28746

Subj ect:      Notice of Violation and

Recommendation for Enforcement

Tracking#: NOV- 2015- LV-0043 RECEIVEMENROWR

Lake Lure WWTP
MAR it 6 2015

NPDES Permit No. NCO025381

Rutherford County water Quality
Dear Mr. Braund:       Pertnittinq Sectior

A review of the September 2014 self-monitoring report for the subject facility revealed violations of the
following parameter:

Date Outfall Parameter Reported Value Permit Limit i

09/ 30/ 2014 001 Ammonia Nitro en 11. 91 m 1 4. 3 m 1

09/ 06/ 2014 001 Ammonia Nitrogen 14.33 m 1 12. 9 m 1

09/ 27/ 2014 001 Ammonia Nitrogen 13. 67 m 1 12.9 m 1

I

A Notice of Violation/ Notice ofRecommendation for Enforcement( NOV/ NRE) is being issued for the
noted violation of North Carolina General Statute ( G. S.) 143- 215. 1 and NPDES Permit No. NCO025381,    k

Pursuant to G.S. 143- 215. 6A, a civil penalty of not more than twenty- five thousand dollars($ 25, 000.00) may be

assessed against any person who violates or fails to act in accordance with the terms, conditions, or
requirements of any permit issued pursuant to G. S. 143- 215. 1. If you wish to provide additional information

regarding the noted violation, request technical assistance, or discuss overall compliance please respond in
writing within ten( 10) days after receipt of this Notice. A review of your response will be considered along
with any information provided on the August 2014 Discharge Monitoring Report. You will then be notified of
any civil penalties that may be assessed regarding the violations. If no response is received in this Office
within the 10- day period, a civil penalty assessment may be prepared.

Water Quality Regional Operations— Asheville Regional Office
2090 U. S. Highway 70, Swannanca, North Carolina 28778
Phone: ( 828) 298- 4500 FAX: ( 828) 299- 7043

Intemet httpJlportal. rodenr. oW* elarwq
An Equal Opportunity/ Affirmative Action Employer

a'



Mr. Chris Braund

February 2, 2015
Page Two

Remedial actions, if not already implemented, should be taken to correct any problems. The Division of
Water Resources may pursue enforcement actions for this and any additional violations. If the violations are of
a continuing nature, not related to operation and/ or maintenance problems, and you anticipate remedial

construction activities, then you may wish to consider applying for a Special Order by Consent. You may
contact this office for additional information.

If you have questions concerning this matter, please do not hesitate to contact Janet Cantwell or
me at 828/296- 4500.

Sincerely,

G. Landon Davidson, P. G., Regional Supervisor

Water Quality Regional Operations, NCDENR
Asheville Regional Office

cc:      WQ Asheville Files
MSC 1617- Central Files-Basement

WQ Enforcement/ NPDES Point Source Branch
rim

1 ,
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Mr. Chris Braund

February 2, 2015
Page Two

Remedial actions, if not already implemented, should be taken to correct any problems. The Division of
Water Resources may pursue enforcement actions for this and any additional violations. If the violations are of
a continuing nature, not related to operation and/ or maintenance problems, and you anticipate remedial

construction activities, then you may wish to consider applying for a Special Order by Consent.  You may
contact this office for additional information.

If you have questions concerning this matter, please do not hesitate to contact Janet Cantwell or
me at 828/ 296- 4500.

Sincerely,

G. Landon Davidson, P. G., Regional Supervisor

Water Quality Regional Operations, NCDENR
Asheville Regional Office

cc:      WQ Asheville Files
MSC 1617- Central Files- Basement

WQ Enforcement/ NPDES Point Source Branch np" wi-

i

i

r
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North Carolina Department of Environment and Natural Resources

Pat McCrory Donald R. van der Vaart

Governor Secretary

February 2, 2015

March, 3, 2016—
2nd

Mail Attempt
F

CERTIFIED MAIL CERTIFIED MAIL

RETURN RECEIPT REQUESTED 7014 0610 0000 4466 0066 RETURN RECEIPT REQUESTED

70101870 0003 0874 5799

Mr. Chris Braund, Town Manager Mr. Chris Braund, Town Manager

Town of Lake Lure Town of Lake Lure

Lake Lure WWTP Post Office Box 255

P. O. Box 255 2948 Memorial Highway
Lake Lure, North Carolina 28746- 0255 Lake Lure, NC 28746

Subject:      Notice of Violation and

RECEIVEDIDENRIDIhRecommendation for Enforcement

Tracking#: NOV- 2015- LV- 0044
MAn U 6 201

Lake Lure WWTP

NPDES Permit No. NCO025381 Water Quality
Rutherford County Permittinq Sec:tir,

Dear Mr. Braund:

A review of the October 2014 self-monitoring report for the subject facility revealed violations of the
following parameter:

Date Outfall Parameter Reported Value Permit Limit

10/ 31/ 2014 001 Ammonia Nitrogen 8. 98 m 1 4. 3 m 1

i
I

A Notice ofViolation/ Notice of Recommendation for Enforcement( NOV/ NRE) is being issued for the
noted violation of North Carolina General Statute ( G. S.) 143- 215. 1 and NPDES Permit No. NC0025381.

Pursuant to G. S. 143- 215. 6A, a civil penalty of not more than twenty- five thousand dollars ($ 25, 000. 00) may be

assessed against any person who violates or fails to act in accordance with the terms, conditions, or
requirements of any permit issued pursuant to G. S. 143- 215. 1.  If you wish to provide additional information

regarding the noted violation, request technical assistance, or discuss overall compliance please respond in
writing within ten( 10) days after receipt of this Notice. A review of your response will be considered along
with any information provided on the August 2014 Discharge Monitoring Report. You will then be notified of
any civil penalties that may be assessed regarding the violations.  If no response is received in this Office
within the 10- day period, a civil penalty assessment may be prepared.      i

t

Water Quality Regional operations— Asheville Regional Office
2090 U. S. Highway 70, Swannanoa, North Carolina 28778
Phone: ( 828) 296. 4500 FAX ( 828) 299- 7043

Internet: httpJlportal. ncdenr. orghvehNrq
An Equal Opportunityl Affirmative Action Employer



North Carolina Department of Environmental Quality j
Pat McCrory Donald R. van der Vaart

Governor Secretary

i

October 20, 2015

RECEIVED/ DENR/ DWR

CERTIFIED MAIL OCT 2 1 2015
RETURN RECEIPT REQUESTED 7014 0510 0000 4466 8659

Water Quality I
Mr. Chris Braund, Town Manager

Permitting Section
i

Town of Lake Lure
j

P. O. Box 255

Lake Lure, North Carolina 28746- 0255
i

I
Subject:     Notice of Violation and

Notice of Intent to Enforce

Tracking#: NOV- 2015- LV- 0664

Lake Lure' WWTP

NPDES Permit No. NCO025381

Rutherford County j
Dear Mr. Braund:  3

A review of the June 2015 self-monitoring report for the subject facility revealed a violation of the
following parameter: a

i
3

Parameter Date Limit Value Reported Value Limit Type
i

Ammonia Nitrogen 06/ 30/ 2015 9. 4 mg/ L 13. 64 mg/ L Monthly Average

9

A Notice of Violation/ Notice of Intent to Enforce (NOV/ NOI) is being issued for the noted violation of
North Carolina General Statute ( G. S.) 143- 215. 1 and NPDES Permit No. NC0025381. Pursuant to G.S. 143-     

215. 6A, a civil penalty of not more than twenty- five thousand dollars ($25, 000.00) may be assessed against any
person who violates or fails to act in accordance with the terms, conditions, or requirements of any permit

issued pursuant to G. S. 143- 215. 1. If you wish to provide additional information regarding the noted violation,   
I

request technical assistance, or discuss overall compliance please respond in writing within ten( 10) days after
receipt of this Notice. A review-ofyour response will be considered along with any information provided on
the June 2015 Discharge Monitoring Report.  You will then be notified of any civil penalties that may be
assessed regarding the violations. If no response is received in this Office, within the 10- day period, a civil
penalty assessment may be prepared.,

a

Water Quality Regional Operations— Asheville Regional Office
2090 U. S. Highway 70, Swannanoa, North Carolina 28778,
Phone: ( 828) 2964500 FAX: ( 828) 299- 7043 a
Internet: http:// portal. ncdenr. org/ web/ wq
An Equal Opportunity/ Affirmative Action Employer



Mr. Chris Braund

October 20, 2015 i

Page Two i

i
i

Remedial actions, if not already implemented, should be taken to correct any problems. The Division of
Water Resources may pursue enforcement actions for this and any additional violations. If the violations are of
a continuing nature, not related to operation and/ or maintenance problems, and you anticipate remedial

construction activities, then you may wish to consider applying for a Special Order by Consent. You may
contact this office for additional information.

If you have questions concerning this matter, please do not hesitate to contact Janet Cantwell or j
me at 828/ 296- 4500.,

Sincerely,

f

G. Landon Davidson, P. G., Regional Supervisor

Water Quality Regional Operations, NCDEQ
Asheville Regional Office

cc:      WQ Asheville Files
MSC 1617- Central.Files- Basement

WQ Enforcement/ NPDES Point Source Branch

j

3

a
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North Carolina Department of Environmental Quality
Pat McCrory Donald R. van der Vaart

Governor Secretary

RECEIVEDIDENRIDWR

October 22, 2015

OCT 2 6 2015

Water Quality
Permittina Section

CERTIFIED MAIL

RETURN RECEIPT REQUESTED 7014 0510 0000 4466 8673

Mr. Chris Braund, Town Manager

Town of Lake Lure       -

P. O. Box 255

Lake Lure, North Carolina 28746- 0255

Subject:     Notice of Violation and

Notice of Intent to Enforce

Tracking#: NOV- 2015- LV-0670

Lake Lure W WTP

NPDES Permit No. NCO025381

Rutherford County
Dear Mr. Braund:

A review of the July 2015 self-monitoring report for the subject facility revealed a violation of the
following parameter:

Parameter Date Limit Value Reported Value Limit Type

Ammonia Nitrogen 07/ 31/ 2015 9.4 mg/ L 13. 99 mg/ L Monthly Average Exceeded

A Notice of Violation/ Notice of Intent to Enforce ( NOV/ NOI) is being issued for the noted violation of
North Carolina General Statute ( G. S.) 143- 215. 1 and NPDES Permit No. NC0025381.  Pursuant to G. S. 143-

215. 6A, a civil penalty of not more than twenty- five thousand dollars ($ 25, 000. 00) may be assessed against any
person who violates or fails to act in accordance with the terms, conditions, or requirements of any permit
issued pursuant to G. S. 143- 215. 1.  If you wish to provide additional information regarding the noted violation,
request technical assistance, or discuss overall compliance please respond in writing within ten( 10) days after
receipt of this Notice. A review of your response will be considered along with any information provided on
the July 2015 Discharge Monitoring Report.  You will then be notified of any civil penalties that may be
assessed regarding the violations.  If no response is received in this Office within the 10- day period, a civil
penalty assessment may be prepared.

Water Quality Regional Operations— Asheville Regional Office
2090 U S Highway 70, Swannanoa, North Carolina 28778
Phone: ( 828) 296- 4500 FAX: ( 828) 299- 7043

Internet hftp.// portal. ncdenr. org/ web/ wq
An Equal Opportunity/ Affirmative Action Employer



Mr. Chris Braund

October 22, 2015

Page Two

Remedial actions, if not already implemented, should be taken to correct any problems. The Division of
Water Resources may pursue enforcement actions for this and any additional violations. If the violations are of
a continuing nature, not related to operation and/ or maintenance problems, and you anticipate remedial

construction activities, then you may wish to consider applying for a Special Order by Consent.  You may
contact this office for additional information.

If you have questions concerning this matter, please do not hesitate to contact Janet Cantwell or
me at 828/ 296- 4500.

Sincerely,

G. Landon Davidson, P. G., Regional Supervisor

Water Quality Regional Operations, NCDEQ
Asheville Regional Office

cc:      WQ Asheville Files
MSC 1617- Central Files- Basement

WQ Enforcement/ NPDES Point Source Branch
1t

G\ WR\ WQ\ Rutherford\ Wastewateit, Municipal\ Lal. e Lure W WTP 21331\ N0V- N01- 2015- LV- 0670 doe%
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Certified Mail # 7012 1010 0002 1965 6461

Return Receipt Requested

June 23, 2016

Chris Braund, Town Manager

Town of Lake Lure

PO Box 255

Lake Lure, NC 28746- 0255

SUBJECT:   NOTICE OF VIOLATION & INTENT TO ASSESS CIVIL PENALTY

Tracking Number:   NOV- 2016- LM- 0041 RECEIVED/ NCDEQIDWR

Permit No. NCO025381

Lake Lure WWfP JUN 28 2016

Rutherford County water Quality
Permitting Section

Dear Permittee:

A review of the March 2016 Discharge Monitoring Report ( DMR) for the subject facility revealed the violation( s)
indicated below:

Limit Exceedance Violation( s):

Sample Limit Reported

Location Parameter Date Value Value Type of Violation

001 Effluent Solids, Total Suspended - 3/ 31/ 2016 30 34. 22 Monthly Average Exceeded
Concentration ( C0530)

Monitoring Violation( s):

Sample Monitoring
Location Parameter Date Frequency Type of Violation

001 Effluent Coliform, Fecal MF, M- FC 3/ 26/ 2016 3 X week Frequency Violation
Broth, 44. 5C ( 31616)

A Notice of Violation/ Intent to Issue Civil Penalty is being issued for the noted violation of North Carolina General
Statute ( G. S.) 143-215. 1 and the facility' s NPDES Permit.   Pursuant to G. S. 143- 215. 6A, a civil penalty of not
more than twenty- five thousand dollars ($ 25, 000. 00) may be assessed against any person who violates or fails
to act in accordance with the terms, conditions, or requirements of any permit issued pursuant to G. S.
143- 215. 1.

State ofNorth Carolina I Envvootnental Quality I Water Resources

2090 U. S. 70 Highway, Swaonmoa, NC 28778
828- 296. 4500



If you wish to provide additional information regarding the noted violation, request technical assistance, or
discuss overall compliance please respond in writing within ten ( 10) business days after receipt of this Notice.
A review of your response will be considered along with any information provided on the submitted Discharge
Monitoring Report( s).  You will then be notified of any civil penalties that may be assessed regarding the
Violations.  If no response is received in this Office within the 10- day period, a civil penalty
assessment may be prepared.

Remedial actions should have already been taken to correct this problem and prevent further occurrences in the
future.  The Division of Water Resources may pursue enforcement action for this and any additional violations of
State law.   If the violations are of a continuing nature, not related to operation and/ or maintenance problems,
and you anticipate remedial construction activities, then you may wish to consider applying for a Special Order by
Consent.

Reminder: Pursuant to Permit Condition 6 in Section E, the Permittee is required to verbally notify the Regional
Office as soon as possible, not to exceed 24 hours, from first knowledge of any non- compliance at
the facility including limit violations, bypasses of, or failure of a treatment unit.  A written report may
be required within 5 days if directed by Division staff.   Prior notice should be given for anticipated or
potential problems due to planned maintenance activities, taking units off- line, etc.

If you have any questions concerning this matter or to apply for an SOC, please contact Janet Cantwell of the
Asheville Regional Office at 828- 296-4500.

Sincerely,

G. Landon Davidson, P. G., Regional Supervisor

Water Quality Regional Operations Section
Asheville Regional Office

Division of Water Resources, NCDEQ

Cc: WQS Asheville Regional Office - Enforcement File

NPDES Compliance/ Enforcement Unit - Enforcement File

Byers Environmental/ ORC

G:\ WWQ\ Rudwford\ WastewateAmuridpalUke Lure W WhP 25381\ N0V- N01- 201GLN- 009t. M



Certified Mail # 7015 1520 0003 5463 0028

Return Receipt Requested

September 30, 2016

Ron Nalley, Town Manager
Town of Lake Lure

PO Box 255

Lake Lure, NC 28746- 0255' 

SUBJECT: NOTICE OF VIOLATION & INTENT TO ASSESS CIVIL PENALTY

Tracking Number: NOV- 2016- LM- 0059

Permit No. NCO025381

Lake Lure WVUTP

Rutherford County

Dear Permittee: 

RECEIVEMCDEN WR

OCT 112016

Water Quality
Permitting Section

A review of the June 2016 Discharge Monitoring Report ( DMR) for the subject facility revealed the violation( s) 
indicated below: 

Limit Exceedance Violation( s): 

Sample Limit Reported

Location Parameter Date Value Value Type.of Violation

001 Effluent Nitrogen, Ammonia Total ( as 6/ 30/ 2016 9. 4 13. 36 Monthly Average Exceeded. 
N) - Concentration ( C0610) 

Monitoring Violation( s): 

Sample Monitoring
Location Parameter Date Frequency Type of Violation

001 Effluent Aluminum, Total ( as Al) ( 01105) 6/ 4/ 2016 Weekly Frequency Violation

001 Effluent Iron, Total ( as Fe) ( 01045) 6/ 4/ 2016 Weekly Frequency Violation

State of North Carolina I Environmental Quality I Water Resources

2090 U.S. 70 Highway, Swannanoa, NC 28778
828- 296- 4500



A Notice of Violation/ Intent to Issue Civil Penalty is being issued for the noted violation of North Carolina General
Statute ( G. S.) 143- 215. 1 and the facility' s NPDES Permit. Pursuant to G. S. 143- 215. 6A, a civil penalty of not
more than twenty- five thousand dollars ($ 25, 000. 00) may be assessed against any person who violates or fails
to act in accordance with the terms, conditions, or requirements of any permit issued pursuant to G. S. 
143- 215. 1. 

If you wish to provide additional information regarding the noted violation, request technical assistance, or
discuss overall compliance please respond in writing within ten ( 10) business days after receipt of this Notice. 
A review of your response will be considered along with any- information provided on the submitted Discharge
Monitoring Report( s). You will then be notified of any civil penalties that may be assessed regarding the
violations. If no response is received in this,Office within the 10 -day period, a civil penalty
assessment may be prepared. 

Remedial actions should have already been taken to correct this problem and prevent further occurrences in the
future. The Division of Water Resources may pursue enforcement action for this and any additional violations of
State law. If the violations are of a continuing nature, not related to operation and/ or maintenance problems, 

and you anticipate remedial construction activities, then you may wish to consider applying for a Special- Order by
Consent. 

Reminder: Pursuant to Permit Condition 6 in Section E. the Permittee is required to verbally notify the Regional
Office as soon as possible, not to exceed 24 hours, from first knowledge of any non- compliance at
the facility including limit violations, bypasses of, or failure of a treatment unit. A written report may
be required within 5 days if directed by Division staff.. Prior notice should be given for anticipated or

potential problems due to planned maintenance activities, taking units off- line, etc. 

If you have any questions concerning this matter or to apply for an SOC, please contact Janet Cantwell of the
Asheville Regional Office at 828- 296-4500. 

Sincerely, 

G. Landon Davidson, P. G., Regional ervisor

Water Quality Regional Operations Section _ " 
Asheville Regional Office

Division of Water Resources, NCDEQ

Cc: WQS Asheville Regional Office - Enforcement File

NPDES Compliance/ Enforcement Unit - Enforcement File

Byers Environmental/ ORC _ 

G:\ WR\ WQ\ Rutherford\ Wastewater\ Nlunicipal\ Lake Lure WNlfP 25381\ N0V- N01- 2016- LM- 0059. rtf
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Certified Mail # 7014 0510 0000 4466 7454

Return Receipt Requested

January 11, 2016

Chris Braund, Manager Town RECEIVEDINCOEUDWR

Town of Lake Lure
PO Box 255 JAN 29 2016
Lake Lure, NC 28746- 0255

Water Quality

permitting Section

SUBJECT:   NOTICE OF VIOLATION & INTENT TO ASSESS CIVIL PENALTY

Tracking Number:   NOV- 2016- LV- 0028

Permit No. NCO025381

Lake Lure WWTP

Rutherford County

Dear Permittee:

A review of the August 2015 Discharge Monitoring Report ( DMR) for the subject facility revealed the violation( s)
indicated below:

Limit Exceedance Violation( s):

Sample Limit Reported

Location Parameter Date Value Value Type of Violation

001 Effluent Nitrogen, Ammonia Total ( as 8/ 31/ 2015 9. 4 11. 92 Monthly Average Exceeded
N) - Concentration ( C0610)

A Notice of Violation/ Intent to Issue Civil Penalty is being issued for the noted violation of North Carolina General
Statute ( G. S.) 143- 215. 1 and the facility' s NPDES Permit.   Pursuant to G. S. 143- 215. 6A, a civil penalty of not
more than twenty- five thousand dollars ($ 25, 000. 00) may be assessed against any person who violates or fails
to act in accordance with the terms, conditions, or requirements of any permit issued pursuant to G. S.
143- 215. 1.

State of North Carolina I Environmental Quality 1Water Resources

2090 U S. 70 Highway, Swannanoa, NC 28778

828- 296- 4560



Certified Mail # 7012 1010 0002 1965 6355

Return Receipt Requested

June 22, 2016

Chris Braund, Town Manager

Town of Lake Lure

PO Box 255

Lake Lure, NC 28746- 0255

SUBJECT: NOTICE OF VIOLATION

Tracking Number: NOV- 2016- LV- 0362

Permit No. NCO025381

Lake Lure WWTP

Rutherford County

Dear Permittee: 

A review of the February 2016 Discharge Monitoring Report ( DMR) for the subject facility revealed the
violation( s) indicated below: 

Limit Exceedance Violation( s): 

Sample Limit Reported

Location Parameter Date Value Value Type of Violation

001 Effluent Solids, Total Suspended - 2/ 29/ 2016 30 34. 67 Monthly Average Exceeded
Concentration ( C0530) 

Remedial actions, if not already implemented, should be taken to correct any noted problems. The Division of

Water Resources may pursue enforcement actions for this and any additional violations. If the violations are of a
continuing nature, not related to operation and/ or maintenance problems, and you anticipate remedial
construction activities, then you may wish to consider applying for a Special Order by Consent ( SOC). 

State of North Carolina I Environmental Quality I Water Resources

2090 U. S. 70 Highway, Swannanoa, NC 28778
828- 296- 4500



If you have any questions concerning this matter or to apply for an SOC, please contact Janet Cantwell of the
Asheville Regional Office at 828- 296- 4500. 

Sincerely, 

G. Landon Davidson, P. G., Regional Supervisor

Water Quality Regional Operations Section
Asheville Regional Office

Division of Water Resources, NCDEQ

Cc: WQS Asheville Regional Office - Enforcement File

NPDES Compliance/ Enforcement Unit - Enforcement File

Byers Environmental/ ORC

G:\ WR\ WQ\ Rutherford\ Wastewater\ Municipal\ Lake Lure WWTP 25381\ NOV- 2016- LV- 0362. rtr
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Certified Mail # 7012 1010 0002 1965 6614

Return Recent Requested

June 29, 2016

Chris Braund, Town Manager

Town of Lake Lure

PO Box 255

Lake Lure, NC 28746- 0255

P 4T1 3PR

RWMD/ NCDEA/ DWR

SUBJECT: NOTICE OF VIOLATION & INTENT TO ASSESS CIVIL PENALTY

Tracking Number: NOV- 2016- LV- 0380

Permit No. NCO025381

Lake Lure WWTP

Rutherford County

Dear Permittee: 

JUL. 12 2016

Water Quality
Pefhitting Section

A review of the Auril 2016 Discharge Monitoring Report ( DMR) for the subject facility revealed the violation( s) 
indicated below: 

Limit Exceedance Violation( s): 

Sample

Location Parameter

Limit Reported

Date Value Value Type of Violation

001 Effluent ' Nitrogen, Ammonia Total ( as 4/ 30/ 2016 9. 4 11. 77 Monthly Average Exceeded

N) - Concentration ( C0610) 

A Notice of Violation/ Intent to Issue Civil Penalty is being issued for the noted violation of North Carolina General
Statute ( G. S.) 143- 215. 1 and the facility' s NPDES Permit. Pursuant to G. S. 143- 215. 6A, a civil penalty of not

more than twenty-five thousand dollars ($ 25,000. 00) may be assessed against any person who violates or fails
to act in accordance with the terms, conditions, or requirements of any permit issued pursuant to G. S. 
143- 215. 1. 

If you wish to provide additional information regarding the noted violation, request technical assistance, or
discuss overall compliance please respond in writing within ten ( 10) business days after receipt of this Notice. 
A review of your response will be considered along with any information provided on the submitted Discharge
Monitoring Report( s). You will then be notified of any civil penalties that may be assessed regarding the
violations. If no response is received in this Office within the 10 -day period, a civil penalty
assessment may be prepared. 

State of North Carolina I Environmental Quality I Water Resources

2090 U. S. 70 Highway, Swannanoa, NC 28778
828- 296- 4500



Remedial actions should have already been taken to correct this problem and prevent further occurrences in the
future. The Division of Water Resources may pursue enforcement action for this and any additional violations of
State law. If the violations are of a continuing nature, not related to operation and/ or maintenance problems, 
and you anticipate remedial construction activities, then you may wish to consider applying for a Special Order by
Consent. 

Reminder: Pursuant to Permit Condition 6 in Section E, the Permittee is required to verbally notify the Regional
Office as soon as possible, not to exceed 24 hours, from first knowledge of any non- compliance at
the facility including limit violations, bypasses of, or failure of a treatment unit. A written report may
be required within 5 days' if directed by Division staff. Prior notice should be given for anticipated or

potential `problems due to planned maintenance activities, taking units off-line, etc. 

It was also noted that the Compliance Box on your eDMR was not displayed. It should have read " Non - 
Compliant." Please remedy this on future EDMRs. 

If you have any questions concerning this matter or to apply for an SOC, please contact Janet Cantwell of the
Asheville Regional Office at 828- 296- 4500. 

Sincerely, 

G. Landon Davidson, P. G., Regional Supervisor

Water Quality Regional Operations Section
Asheville Regional Office

Division of Water Resources, NCDEQ

Cc: WQS Asheville Regional Office - Enforcement File

NPDES Compliance/ Enforcement Unit - Enforcement File

Byers Environmental/ ORC

G:\ WR\ VIQ\ Rutherford\ Wastewater\ Munldpal\ Lake Lure WWTP 25381\ NOV- NOI- 2016- LV- 0380. rtf



October 20, 2016

Ron Nalley, Town Manager . 
Town of Lake Lure

PO Box 255

Lake Lure, NC 28746-0255

SUBJECT: NOTICE OF VIOLATION & INTENT TO ASSESS CIVIL PENALTY

Tracking Number: NOV- 2016- LV- 0581

Permit No. NCO025381

Lake Lure VAVTP

Rutherford County

Dear Permittee:, 

RECEIVEMCDENWR

OCT 28 2016

Water Quality. 
Permitting Section

A review of the 7uly 2016 Discharge Monitoring Report ( DMR) for the subject facility revealed the violation( s) 
indicated below: 

Limit Exceedance Violation( s): 

Sample

Location Parameter Date

Limit Reported

Value Value Type of Violation

001 Effluent Flow, in conduit or thru 7/ 31/ 2016 0. 495 0. 561 - Monthly Average Exceeded
treatment plant ( 50050) 

001 Effluent Nitrogen, Ammonia Total ( as 7/ 31/ 2016 9. 4 13. 81 Monthly Average Exceeded
N) - Concentration ( C0610) 

A Notice of Violation/ Intent to Issue Civil Penalty is being issued for the noted violation of North Carolina General
Statute ( G. S.), 143- 215. 1 and the facility' s NPDES Permit. Pursuant to G. S. 143- 215. 6A, a civil penalty of not

more than twenty- five thousand dollars ($ 25, 000. 00) may be assessed against any person who violates or fails
to act in accordance with the terms, conditions, or requirements of any permit issued pursuant to G. S. 
143- 215. 1. 

State of North Carolina I Environmental Quality I Water Resources

2090 U. S. 70 Highway, Swannanoa, NC 28778
828- 296- 4500



If you wish to provide additional information regarding the noted violation, request technical assistance, or
discuss. overall compliance please respond in writing within ten ( 10) business days after receipt of this Notice. 
A review of your response will be considered along with any information provided on the submitted Discharge
Monitoring Report( s). You will then be notified of any civil penalties that may be assessed regarding the
violations. If no response is received in this Office within the 10 -day period, a civil penalty
assessment may be prepared., 

Remedial actions should have already been taken to correct this problem and prevent further occurrences in the
future. ' The Division of Water Resources may pursue enforcement action for this and any additional violations of
State law. If the violations are of a continuing nature, not related to operation and/ or maintenance problems, 
and you anticipate remedial construction activities, then you may wish to consider' applying for a Special Order by
Consent. 

Reminder: Pursuant to Permit Condition 6 in Section L. the Permittee is required to verbally notify the Regional
Office as soon as possible, not to exceed 24 hours, from first knowledge of any non- compliance at
the facility including limit violations, bypasses of, or failure of a treatment unit. A written report may
be required within 5 days if directed by Division staff. Prior notice should be given for anticipated or

potential problems due to planned maintenance activities, taking units off-line, etc. 

If you have any questions concerning this matter or to apply for an SOC, please contact Janet Cantwell of the
Asheville Regional Office at 828- 296- 4500. 

Sincerely, 

G. Landon Davidson, P. G., Regional Supervisor

Water Quality Regional Operations Section
Asheville Regional Office

Division of Water Resources, NCDEQ

Cc: WQS Asheville Regional Office - Enforcement File

NPDES Compliance/ Enforcement Unit - Enforcement File

Byers Environmental/ ORC

G:\ WR\ WQ\ Rutherford\ Wastewater\ Municipal\ Lake Lure WWTP 25381\ N0V- N0I- 2016- LV- 0581. rtf ' 
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Certified Mail # 7012 1010 0002 1965 5044

Return Receiet Reguested

April 18, 2016

Chris Braund, Town Manager

Town. of Lake Lure

PO Box 255

Lake Lure, NC 28746- 0255

a

SUBJECT:   NOTICE OF VIOLATION

Tracking Number:   NOV- 2016- MV- 0054 RECEIVEDUDEQ/ DWR 1

Permit-No. NCO025381

Lake Lure WWTP APR 21 2016

Rutherford County Water Quality
Permitting Section

J
Dear Permittee:

A review of the October 2015 Discharge Monitoring Report ( DMR) for the subject facility revealed the violation( s)
indicated below:

3

Monitoring Violation( s):  f`

3

Sample Monitoring
Location Parameter Date Frequency Type of Violation

001 Effluent Coliform, Fecal MF, M- FC 10/ 31/ 2015 3 X week Frequency Violation
Broth, 44. 5C ( 31616)

Since this ' Discharge Monitoring Report" was processed as an eDMR, it is suggested that the ORC/ Certifier/
Submitter please take note of the "' VALIDATION WARNINGS" appearing during completion of the eDMR which
should alert you to any omissions of permit required parameters or limit violations for the eDMR month.   P/ease

refer to the eDMR Faci/ity Reporting Guide.

r,

Remedial actions, if not already implemented, should be taken to correct any noted problems.   The Division of

Water Resources may pursue enforcement actions for this and any additional violations. If the violations are of a
continuing nature, not related to operation and/ or maintenance problems, and you anticipate remedial
construction activities, then you may wish to consider applying for a Special Order by Consent ( SOC).

N11_
3_

S:

State of North Carolina I Environmental Quality I Water Resources 1
2090 U S. 70 Highway, Swannanoa, NC 28778 T

828- 296- 4500



3

If you have any questions concerning this matter or to apply for an SOC, please contact Janet Cantwell of the
Asheville Regional Office at 828- 296- 4500.

Sincerely,

G. Landon Davidson, P. G., Regional Supervisor

Water Quality Regional Operations Section
Asheville Regional Office

Division of Water Resources, NCDEQ

i

4
Cc: WQS Asheville Regional Office - Enforcement File

NPDES Compliance/ Enforcement Unit - Enforcement File

Byers Environmental/ ORC

t

3.

G:\ WR\ WQ\ Rutherford\ Wastewater\ Mununpal\ Lake Lure MOP 25381\ NOV- 2016- MV- 0054. rtf
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Certified Mail # 7012 1010 0002 1965 5099

Return Receipt Requested

i

April 21, 2016

i

Chris Braund, Town Manager

Town of Lake Lure

PO Box 255

Lake Lure, NC 28746- 0255 r

RECEIVEDINCDEWWR
SUBJECT:   NOTICE OF VIOLATION

Tracking Number:   NOV- 2016- MV- 0059 APR 2 8 2016 I

Permit No. NCO025381

Lake Lure WWTP
Water quality I

Permitting Section
Rutherford County

Dear Permittee:       1
s

3

A review of the December 2015 Discharge Monitoring Report ( DMR) for the subject facility revealed the
violation( s) indicated below:

I

Monitoring Violation( s):

Sample Monitoring
Location Parameter Date Frequency Type of Violation

001 Effluent Nitrogen, Ammonia Total ( as N) -    12/ 26/ 2015 3 X week Frequency Violation
Concentration ( CO610)

Remedial actions, if not already implemented, should be taken to correct any noted problems.  The Division of

Water Resources may pursue enforcement actions for this and any additional violations.

processed as an eDMR it is suggested that the ORC Ce ifierSince this Discharge Monitoring Reportwas proc gg rt     /

Submitter please take note of the ' VALIDATION WARNINGS" appearing during completion of the eDMR which
should alert you to any omissions of permit required parameters or limit violations for the eDMR month.   Blease

refer to the eDMR FaCi/   Reporting Guide.

State of North Carolina I Environmental Quality I Water Resources
2090 U. S. 70 Highway, Swannanoa, NC 28778

828- 296- 4500

t



i
t

j
s

If the above parameter was left off inadvertently, please send amended DMRs within 10 business days of receipt of
this letter to Raleigh and also a copy to this office.

If you have any questions concerning this matter, please contact Janet Cantwell of the Asheville Regional
Office at 828- 296- 4500.

Sincerely,

G. Landon Davidson, P. G., Regional Supervisor
4

Water Quality Regional Operations Section
Asheville Regional Office

Division of Water Resources, NCDEQ

Cc: WQS Asheville Regional Office - Enforcement File

NPDES, Compliance/ Enforcement Unit - Enforcement File

Byers Environmental/ ORC

i

a

a

y

i

G\ WR\ WQ\ Rutherford, Wastewater\ Muniapal\ Lake Lure WWTP 25381\ NOV- 2016- MV- 0059. rtf
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Certified Mail # 7015 1520 0003 5463 4521
Return Receipt Requested

April 24, 2017

Ron Nalley, Town Manager RECEIVEDUDENWR
Town of Lake Lure

PO Box 255 APR 2.8 2017
Lake Lure, NC 28746- 0255

Water Quality
Permitting` Section

SUBJECT: NOTICE OF VIOLATION & INTENT TO ASSESS CIVIL PENALTY

Tracking Number: NOV- 2017- MV- 0058, NOV- 2017- LV- 0265, NOV- 2017- MV- 0059

Permit No-. NCO025381

Lake Lure WWTP

Rutherford County

Dear Permittee: 

A review of the December 2016, January 2017 & February 2017 Discharge Monitoring Reports ( DMR) for the
subject facility revealed theviolation( s) indicated below: 

Monitorina Violation( s): ( NOV-2017- MV-0058

Sample Monitoring
Location Parameter Date Frequency Type of Violation

001 Effluent Nitrogen, Total - Concentration 12/ 31/ 2016 Semi- annually Frequency Violation
C0600) 

001 Effluent Phosphorus, Total ( as P) - 12/ 31/ 2016 Semi- annually Frequency Violation
Concentration ( C0665) 

Limit Exceedance Violation( s): ( NOV- 2017- LV- 0265

Sample

Location Parameter

Limit Reported

Date Value Value Type of Violation

001 Effluent Solids, Total Suspended - 1/ 7/ 2017 45 60 Weekly Average Exceeded
Concentration ( CO530) 

001 Effluent Solids, Total Suspended - 1/ 31/ 2017' 30 35 Monthly Average Exceeded
Concentration ( CO530) 

State of North Carolina I Environmental Quality I Water Resources

2090 U.S. 70 Highway, Swannanoa, NC 28778
828-296- 4500



Sample Monitoring
Location Parameter Date Frequency Type of Violation'.,,,. 

001 Effluent Coliform, Fecal MF, MFC Broth; 2/ 4/ 2017 3 X week Frequency Violation
44.5 C ( 31616) 

A Notice of Violation/ Intent to Issue Civil Penalty is being issued for the noted violation of. North Carolina General
Statute ( G. S.) 143- 215. 1 and the facility' s NPDES Permit. Pursuant to G. S. 143- 215. 6A, a civil penalty of not
more than twenty- five thousand dollars ($ 25, 000. 00) may be assessed against any person who violates or fails
to act in accordance with the terms, conditions, or requirements of any permit issued pursuant to G. S. 
143- 215. 1. 

If,ybu'-:wish, to' provide additional information regarding' the noted violation, request technical assistance, or
discuss overall compliance please respond in writing within ten ( 10) business days after receipt of this Notice. 
A review' ofy6ur response will be. considered along with any information provided on the submitted Discharge
Monitoring „Report(s). You will then be notified of any civil penalties that may be assessed, regarding the
violations..:: If fio.response is received in this Office within the 10 -day period, a civil penalty. 
assessment may be prepared.. 

Remedial actions should have already been taken to correct this problem and prevent further occurrences in the
future. The Division of Water Resources may pursue enforcement action for this and any additional violations of
State law. If.the violations are of a continuing nature, not related to operation and/ or maintenance problems, 
and you anticipate remedial construction activities, then you may wish to consider applying for a Special Order by
Consent. 

Reminder:.Pursuant to Permit Condition 6 in Section E, the Permittee is required to .verbally notify the Regional
Office as soon as possible, not to exceed 24 hours, from first knowledge of any non- compliance at
the facility including limit violations, bypasses of, or failure of a treatment unit. A written report may
be required within 5 days if directed by Division staff. Prior notice should be given for anticipated or

potential problems due to planned maintenance activities, taking units off- line, etc. 

If you have any questions concerning this matter or to apply for an SOC, please contact Janet Cantwell of the
Asheville Regional Office at 828- 296- 4500. 

Sincerely, 

G. Landon Davidson, P. G., Regional Supervisor

Water Quality Regional Operations Section
Asheville Regional Office

Division of Water Resources, NCDEQ

Cc: WQS Asheville Regional Office-- Enforce Ient File

NPDES Compliance/ Enforcement Unit - Enforcement File

Byers Environmental/ ORC

G:\ WR\ WQ\ Rutherford\ Wastewater\ Municipal\ Lake Lure WWTP 25381\ NOV- NOI- 2017- 0058- 0059- LV-0265. rtf



Certified Mail # 7015 1520 0003 5463 4897

Return Receipt Requested

April 12, 2017

Ron Nalley, Town Manager
Town of Lake Lure

PO Box 255

Lake Lure, NC 28746- 0255

SUBJECT: NOTICE OF VIOLATION

Tracking Number: NOV- 2017- LV- 0240

Permit No. NCO025381

Lake Lure WWTP

Rutherford County

Dear Permittee: 

R

rZ 1' 2 2017
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A review of the October 2016 Discharge Monitoring Report ( DMR) for the subject facility revealed the violation( s) 
indicated below: 

Limit Exceedance Violation( s): 

Sample Limit Reported

Location Parameter Date Value Value Type of Violation

001 Effluent Nitrogen, Ammonia Total ( as 10/ 31/ 2016 9. 4 10. 15 Monthly Average Exceeded
N) - Concentration ( C0610) 

Remedial actions, if not already implemented, should be taken to correct any noted problems. The Division of

Water Resources may pursue enforcement actions for this and any additional violations., If the violations are of a
continuing nature, not related to operation and/ or maintenance problems, and you anticipate remedial
construction activities, then you may wish to consider applying for a Special Order by Consent ( SOC). 

State of North Carolina I Environmental Quality I Water Resources

2090 U. S. 70 Highway, Swannanoa, NC 28778
828- 296- 4500



If you have any questions concerning this matter or to apply for an SOC, please contact Janet Cantwell of the
Asheville Regional Office at 828- 296- 4500. 

Sincerely, 

G. Landon Davidson, P. G., Regional Supervisor

Water Quality Regional Operations Section
Asheville Regional Office

Division of Water Resources, NCDEQ

Cc: WQS Asheville Regional Office - Enforcement File

NPDES Compliance/ Enforcement Unit - Enforcement File

Byers Environmental/ ORC

G:\ WR\ WQ\ Rutherford\ Wastewater\ Municipal\ Lake Lure WWTP 25381\ NOV- 2017- LV- 0240. rtf



Certified Mail # 7016 1370 0001 65718461

Return Receipt Requested

June 29, 2017

Ron Nalley, Town Manager
Town of Lake Lure

PO Box 255

Lake Lure, NC 28746- 0255

SUBJECT: NOTICE OF VIOLATION

Tracking Number: NOV- 2017- LV- 0460

Permit No. NCO025381

Lake Lure WWTP

Rutherford County

Dear Permittee: 
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A review of the April 2017 Discharge Monitoring Report ( DMR) for the subject facility revealed the violation( s) 
indicated below: 

Limit Exceedance Violation( s): 

Sample Limit Reported

Location Parameter Date Value Value Type of Violation

001 Effluent Flow, in conduit or thru 4/ 30/ 2017 0. 495 0. 5098 Monthly Average Exceeded
treatment plant ( 50050) 

Remedial actions, if not already implemented, should be taken to correct any noted problems. The Division of

Water Resources may pursue enforcement actions for this and any additional violations. If the violations are of a
continuing nature, not related to operation and/ or maintenance problems, and you anticipate remedial
construction activities, then you may wish to consider applying for a Special Order by Consent ( SOC). 

Please review the Flows for the ARril 2017 DMR and submit a written response within 10 days of receipt of this

letter to this Office explaining why the Monthly Average Flow exceeded the permit limit by 2.98%. 

State of North Carolina Environmental Quality I Water Resources

2090 U S 70 Highway, Swannanoa, NC 28778
828- 296- 4500



If you have any questions concerning this matter or to apply for an SOC, please contact Janet Cantwell of the
Asheville Regional Office at 828- 296- 4500. 

Sincerely, 

G. Landon Davidson, P. G., Regional Supervisor

Water Quality Regional Operations Section
Asheville Regional Office

Division of Water Resources, NCDEQ

Cc: WQS Asheville Regional Office - Enforcement File

NPDES Compliance/ Enforcement Unit - Enforcement File

G \ WR\ bVQ\ Rutherford\ Wastewater\ Municipal\ Lake Lure WW -P 25381\ NOVs\ NOV- 2017- LV- 0460 rtf



Certified Mail # 7004 0750 0000 2589 9743

Return Receipt Requested

August 30, 2017

Ron Nalley, Manager Town
Town of Lake Lure

PO Box 255

Lake Lure, NC 28746

SUBJECT: NOTICE OF VIOLATION

Tracking Number: NOV- 2017- LV- 0589

Permit No. NCO025381

Lake Lure WWTP

Rutherford County

Dear Permittee: 
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Water Quality
Permitting Section

A review of the June 2017 Discharge Monitoring Report ( DMR) for the subject facility revealed the violation( s) 
indicated below: 

Limit Exceedance Violation( s): 

Sample

Location Parameter

Limit Reported

Date Value Value Type of Violation

001 Effluent Nitrogen, Ammonia Total ( as 6/ 30/ 2017 9. 4 1187 Monthly Average Exceeded

N) - Concentration ( C0610) 

Remedial actions, if not already implemented, should be taken to correct any noted problems. The Division of

Water Resources may pursue enforcement actions for this and any additional violations. If the violations are of a
continuing nature, not related to operation and/ or maintenance problems, and you anticipate remedial
construction activities, then you may wish to consider applying for a Special Order by Consent ( SOC). 

State of North Carolina I Environmental Quality I Water Resources
2090 U S 70 Highway, Swannanoa, NC 28778

828- 296- 4500



North Carolina Department of Environmental Quality  |  Division of Water Resources

2090 U.S. 70 Highway, Swannanoa, NC 28778

828-296-4500

Certified Mail # 7017 2620 0000 9759 3905
Return Receipt Requested

November 2, 2018
Shannon Baldwin, Interim Town Manager
Town of Lake Lure
PO Box 255
Lake Lure, NC 28746

SUBJECT: NOTICE OF VIOLATION & INTENT TO ASSESS CIVIL PENALTY
Tracking Number:  NOV-2018-LV-0777

NOV-2018-LV-0778
Permit No. NC0025381
Lake Lure WWTP
Rutherford County

Dear Permittee: 

A review of the August 2018 Discharge Monitoring Report ( DMR) for the subject facility revealed the violation(s)  
indicated below:
Limit Exceedance Violation( s): NOV-2018-LV-0777

Sample Limit Reported
Location Parameter Date Value Value Type of Violation  _______________

001 Effluent Flow, in conduit or thru 8/31/2018 0.495 0.6611 Monthly Average Exceeded
treatment plant ( 50050)  ________________________________________________________________________

A review of the September 2018 Discharge Monitoring Report ( DMR) for the subject facility revealed the
violation( s) indicated below: 

Limit Exceedance Violation( s):       NOV-2018-LV-0778

Sample Limit Reported
Location Parameter Date Value Value Type of Violation  _______________

001 Effluent Flow, in conduit or thru 9/30/2018 0.495 0.6061 Monthly Average Exceeded
treatment plant (50050)  _______________________________________________________________________

DocuSign Envelope ID: 3B0A80CE-9E88-423B-A94B-A4194E84BCB1



A Notice of Violation/ Intent to Issue Civil Penalty is being issued for the noted violation of North Carolina General
Statute ( G.S.) 143-215.1 and the facility’s NPDES WW Permit.  Pursuant to G.S. 143-215.6A, a civil penalty of
not more than twenty-five thousand dollars ($ 25,000.00) may be assessed against any person who violates or
fails to act in accordance with the terms, conditions, or requirements of any permit issued pursuant to G.S.  
143-215.1.  

If you wish to provide additional information regarding the noted violation, request technical assistance, or
discuss overall compliance please respond in writing within ten (10) business days after receipt of this Notice.   
A review of your response will be considered along with any information provided on the submitted Monitoring
Report( s).  You will then be notified of any civil penalties that may be assessed regarding the violations.  If no
response is received in this Office within the 10-day period, a civil penalty assessment may be
prepared. 

Remedial actions should have already been taken to correct this problem and prevent further occurrences in the
future.  The Division of Water Resources may pursue enforcement action for this and any additional violations of
State law.  If the violations are of a continuing nature, not related to operation and/or maintenance problems,  
and you anticipate remedial construction activities, then you may wish to consider applying for a Special Order by
Consent. 

Reminder: Pursuant to Permit Condition 6 in Section E, the Permittee is required to verbally notify the Regional
Office as soon as possible, not to exceed 24 hours, from first knowledge of any non-compliance at
the facility including limit violations, bypasses of, or failure of a treatment unit.  A written report may
be required within 5 days if directed by Division staff.  Prior notice should be given for anticipated or
potential problems due to planned maintenance activities, taking units off-line, etc.  

If you have any questions concerning this matter or to apply for an SOC, please contact Janet Cantwell of the
Asheville Regional Office at 828-296-4500. 

Sincerely, 

G. Landon Davidson, P.G., Regional Supervisor
Water Quality Regional Operations Section
Asheville Regional Office
Division of Water Resources, NCDEQ

Ec: DWQ Laserfiche

G:\ WR\ WQ\Rutherford\ Wastewater\ Municipal\ Lake Lure WWTP 25381\ NOVs\ 20181102_ NC0025381_ NOVNOI2018LV0777_ 0778.rtf
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State of North Carolina  |  Environmental Quality | Water Resources

2090 U.S. 70 Highway, Swannanoa, NC 28778

828- 296- 4500

Certified Mail # 7017 2620 0000 9759 5480
Return Receipt Requested

May 17, 2018

Ron Nalley, Town Manager
Town of Lake Lure
PO Box 255
Lake Lure, NC 28746

SUBJECT: NOTICE OF VIOLATION & INTENT TO ASSESS CIVIL PENALTY
Tracking Number:  NOV-2018-MV-0089
Permit No. NC0025381
Lake Lure WWTP
Rutherford County

Dear Permittee: 

A review of the March 2018 Discharge Monitoring Report ( DMR) for the subject facility revealed the violation(s)  
indicated below:

Monitoring Violation(s): 

Sample Monitoring
Location Parameter Date Frequency Type of Violation  _______________

001 Effluent BOD, 5-Day (20 Deg. C) -  3/31/2018 2 X week Frequency Violation
Concentration ( CO310)  _____________________________________________________________________________

001 Effluent Chlorine, Total Residual ( 50060) 3/31/ 2018 2 X week Frequency Violation  __________________

001 Effluent Coliform, Fecal MF, MFC Broth,  3/31/2018 3 X week Frequency Violation
44.5 C ( 31616)  ______________________________________________________________________________

001 Effluent Nitrogen, Ammonia Total ( as N) -  3/31/ 2018 3 X week Frequency Violation
Concentration ( CO610)  _____________________________________________________________________________

001 Effluent pH ( 00400) 3/31/ 2018 2 X week Frequency Violation  __________________

001 Effluent Solids, Total Suspended -  3/31/2018 2 X week Frequency Violation
Concentration (CO530)  ___________________________________________________________________________

001 Effluent Temperature, Water Deg.  3/31/ 2018 2 X week Frequency Violation
Centigrade (00010)  __________________________________________________________________________



A Notice of Violation/ Intent to Issue Civil Penalty is being issued for the noted violation of North Carolina General
Statute ( G.S.) 143-215.1 and the facility’s NPDES WW Permit.  Pursuant to G.S. 143-215.6A, a civil penalty of
not more than twenty-five thousand dollars ($ 25,000.00) may be assessed against any person who violates or
fails to act in accordance with the terms, conditions, or requirements of any permit issued pursuant to G.S.  
143-215.1.  

If you wish to provide additional information regarding the noted violation, request technical assistance, or
discuss overall compliance please respond in writing within ten (10) business days after receipt of this Notice.   
A review of your response will be considered along with any information provided on the submitted Monitoring
Report( s).  You will then be notified of any civil penalties that may be assessed regarding the violations.  If no
response is received in this Office within the 10-day period, a civil penalty assessment may be
prepared. 

Remedial actions should have already been taken to correct this problem and prevent further occurrences in the
future.  The Division of Water Resources may pursue enforcement action for this and any additional violations of
State law.  If the violations are of a continuing nature, not related to operation and/ or maintenance problems,  
and you anticipate remedial construction activities, then you may wish to consider applying for a Special Order by
Consent. 

Reminder: Pursuant to Permit Condition 6 in Section E, the Permittee is required to verbally notify the Regional
Office as soon as possible, not to exceed 24 hours, from first knowledge of any non-compliance at
the facility including limit violations, bypasses of, or failure of a treatment unit.  A written report may
be required within 5 days if directed by Division staff.  Prior notice should be given for anticipated or
potential problems due to planned maintenance activities, taking units off-line, etc.  

If you have any questions concerning this matter or to apply for an SOC, please contact Janet Cantwell of the
Asheville Regional Office at 828-296-4500. 

Sincerely, 

G. Landon Davidson, P.G., Regional Supervisor
Water Quality Regional Operations Section
Asheville Regional Office
Division of Water Resources, NCDEQ

Ec: DWQ Laserfiche
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Certified Mail # 7017 2620 0000 9759 2083
Return Receipt Requested

January 29, 2019

Shannon Baldwin, Town Manager
Town of Lake Lure
PO Box 255
Lake Lure, NC 28746

SUBJECT: NOTICE OF VIOLATION & INTENT TO ASSESS CIVIL PENALTY
Tracking Number:  NOV-2019-LV-0043 & NOV-2019-LV-0042
Permit No. NC0025381
Lake Lure WWTP
Rutherford County

Dear Permittee: 

A review of the October 2018 Discharge Monitoring Report ( DMR) for the subject facility revealed the violation( s)  
indicated below:   

Limit Exceedance Violation(s): NOV-2019-LV-0043

Sample Limit Reported
Location Parameter Date Value Value Type of Violation  ________________

001 Effluent Flow, in conduit or thru 10/31/2018 0.495 0.5716 Monthly Average Exceeded
treatment plant ( 50050)  ________________________________________________________________________

A review of the November 2018 Discharge Monitoring Report ( DMR) for the subject facility revealed the
violation( s) indicated below:   

Limit Exceedance Violation(s): NOV-2019-LV-0042

Sample Limit Reported
Location Parameter Date Value Value Type of Violation  _______________

001 Effluent Flow, in conduit or thru 11/30/2018 0.495 0.543 Monthly Average Exceeded
treatment plant ( 50050)  ________________________________________________________________________

DocuSign Envelope ID: B23E0025-6CC0-467A-8401-C1BD94B5A14B



A Notice of Violation/ Intent to Issue Civil Penalty is being issued for the noted violation of North Carolina General
Statute ( G.S.) 143-215.1 and the facility’s NPDES WW Permit.  Pursuant to G.S. 143-215.6A, a civil penalty of
not more than twenty-five thousand dollars ($ 25,000.00) may be assessed against any person who violates or
fails to act in accordance with the terms, conditions, or requirements of any permit issued pursuant to G.S.  
143-215.1. 

If you wish to provide additional information regarding the noted violation, request technical assistance, or
discuss overall compliance please respond in writing within ten (10) business days after receipt of this Notice.  A
review of your response will be considered along with any information provided on the submitted Monitoring
Report( s).  You will then be notified of any civil penalties that may be assessed regarding the violations.  If no
response is received in this Office within the 10-day period, a civil penalty assessment may be
prepared. 

Remedial actions should have already been taken to correct this problem and prevent further occurrences in the
future.  The Division of Water Resources may pursue enforcement action for this and any additional violations of
State law.  If the violations are of a continuing nature, not related to operation and/or maintenance problems,  
and you anticipate remedial construction activities, then you may wish to consider applying for a Special Order by
Consent. 

Reminder: Pursuant to Permit Condition 6 in Section E, the Permittee is required to verbally notify the Regional
Office as soon as possible, not to exceed 24 hours, from first knowledge of any non-compliance at
the facility including limit violations, bypasses of, or failure of a treatment unit.  A written report may
be required within 5 days if directed by Division staff.  Prior notice should be given for anticipated or
potential problems due to planned maintenance activities, taking units off-line, etc.  

If you have any questions concerning this matter or to apply for an SOC, please contact Mikal Willmer of the
Asheville Regional Office at 828-296-4500. 

Sincerely, 

G. Landon Davidson, P.G., Regional Supervisor
Water Quality Regional Operations Section
Asheville Regional Office
Division of Water Resources, NCDEQ

EC: WQS- ARO Server
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Certified Mail # 7017 2620 0000 9759 1260

Return Receipt Requested

Shannon Baldwin, Town Manager

Town of Lake Lure

PO Box 255

Lake Lure, NC 28746
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rnrironmentai Qual" 

May 14, 2019

SUBJECT: NOTICE OF VIOLATION & INTENT TO ASSESS CIVIL PENALTY

Tracking Number: NOV- 2019- LV- 0340

Permit No. NCO025381

Lake Lure WWTP

Rutherford County

Dear Permittee: 

A review of the December 2018 and the January and February 2019 Discharge Monitoring Reports ( DMRs) for the
subject facility revealed the violations indicated below: 

Limit Exceedance Violation December 2018: NOV- 2019- LV- 0340

Sample Limit Reported

Location Parameter Date Value Value Type of Violation

001 Effluent Flow, in conduit or thru 12/ 31/ 2018 0. 495 0. 5576 Monthly Average Exceeded

treatment plant ( 50050) 

Limit Exceedance Violation January 2019: NOV- 2019- LV- 0341

Sample Limit Reported

Location Parameter Date Value Value Type of Violation

001 Effluent Flow, in conduit or thru 1/ 31/ 2019 0. 495 0. 5416 Monthly Average Exceeded

treatment plant ( 50050) 

Limit Exceedance Violation February 2019: NOV- 2019- LV- 0342

Sample Limit Reported

Location Parameter Date Value Value Type of Violation

001 Effluent Flow, in conduit or thru 2/ 28/ 2019 0. 495 0. 5061 Monthly Average Exceeded

treatment plant ( 50050) 
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DocuSign Envelope ID: 1CF803BD- D5C5- 44BF- BDA9- F5BF6AFCOA2E

A Notice of Violation/ Intent to Issue Civil Penalty is being issued for the noted violation of North Carolina General
Statute ( G. S.) 143- 215. 1 and the facility' s NPDES WW Permit. Pursuant to G. S. 143- 215. 6A, a civil penalty of
not more than twenty- five thousand dollars ($ 25, 000. 00) may be assessed against any person who violates or
fails to act in accordance with the terms, conditions, or requirements of any permit issued pursuant to G. S. 
143- 215. 1. 

If you wish to provide additional information regarding the noted violation, request technical assistance, or
discuss overall compliance please respond in writing within ten ( 10) business days after receipt of this Notice. A

review of your response will be considered along with any information provided on the submitted Monitoring
Report( s). You will then be notified of any civil penalties that may be assessed regarding the violations. If no

response is received in this Office within the 10- day period, a civil penalty assessment may be
prepared. 

Remedial actions should have already been taken to correct this problem and prevent further occurrences in the
future. The Division of Water Resources may pursue enforcement action for this and any additional violations of
State law. If the violations are of a continuing nature, not related to operation and/ or maintenance problems, 
and you anticipate remedial construction activities, then you may wish to consider applying for a Special Order by
Consent. 

Reminder: Pursuant to Permit Condition 6 in Section E, the Permittee is required to verbally notify the Regional
Office as soon as possible, not to exceed 24 hours, from first knowledge of any non- compliance at
the facility including limit violations, bypasses of, or failure of a treatment unit. A written report may

be required within 5 days if directed by Division staff. Prior notice should be given for anticipated or
potential problems due to planned maintenance activities, taking units off- line, etc. 

If you have any questions concerning this matter or to apply for an SOC, please contact Mikal Willmer of the
Asheville Regional Office at 828- 296- 4500. 

Sincerely, 

DocuSigned by: 

r- 

7E617A38285848C... 

G. Landon Davidson, P. G., Regional Supervisor

Water Quality Regional Operations Section
Asheville Regional Office

Division of Water Resources, NCDEQ

EC: WQS- ARO Server
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Certified Mail # 7019 0700 0000 8867 5633
Return Receipt Requested

August 1, 2019

Shannon Baldwin, Town Manager
Town of Lake Lure
PO Box 255
Lake Lure, NC 28746

SUBJECT: NOTICE OF VIOLATION & INTENT TO ASSESS CIVIL PENALTY
Tracking Number:  NOV-2019-LV-0552
Permit No. NC0025381
Lake Lure WWTP
Rutherford County

Dear Permittee: 

A review of the April and May 2019 Discharge Monitoring Reports ( DMRs) for the subject facility revealed the
violation(s) indicated below:   

April Limit Exceedance Violation (NOV-2019-LV-0552):  

Sample Limit Reported
Location Parameter Date Value Value Type of Violation  _______________

001 Effluent Flow, in conduit or thru 4/30/2019 0.495 0.5551 Monthly Average Exceeded
treatment plant (50050)  _______________________________________________________________________

May Limit Exceedance Violation ( NOV- 2019-LV-0553):  

Sample Limit Reported
Location Parameter Date Value Value Type of Violation  ________________

001 Effluent Flow, in conduit or thru 5/31/2019 0.495 0.6458 Monthly Average Exceeded
treatment plant ( 50050)  ________________________________________________________________________

A Notice of Violation/ Intent to Issue Civil Penalty is being issued for the noted violation of North Carolina General
Statute ( G.S.) 143-215.1 and the facility’s NPDES WW Permit.  Pursuant to G.S. 143-215.6A, a civil penalty of
not more than twenty-five thousand dollars ($ 25,000.00) may be assessed against any person who violates or
fails to act in accordance with the terms, conditions, or requirements of any permit issued pursuant to G.S.  
143-215.1.    

DocuSign Envelope ID: C12755C4-B3D2-4CC4-B5E9-3F2EBFC1C24F



If you wish to provide additional information regarding the noted violation, request technical assistance, or
discuss overall compliance please respond in writing ( electronic format is acceptable) within ten (10) business
days after receipt of this Notice.  A review of your response will be considered along with any information
provided on the submitted Monitoring Report( s).  You will then be notified of any civil penalties that may be
assessed regarding the violations.  If no response is received in this Office within the 10-day period, a
civil penalty assessment may be prepared. 

Remedial actions should have already been taken to correct this problem and prevent further occurrences in the
future.  The Division of Water Resources may pursue enforcement action for this and any additional violations of
State law.  If the violations are of a continuing nature, not related to operation and/or maintenance problems,  
and you anticipate remedial construction activities, then you may wish to consider applying for a Special Order by
Consent. 

Reminder: Pursuant to Permit Condition 6 in Section E, the Permittee is required to verbally notify the Regional
Office as soon as possible, not to exceed 24 hours, from first knowledge of any non-compliance at
the facility including limit violations, bypasses of, or failure of a treatment unit.  A written report may
be required within 5 days if directed by Division staff.  Prior notice should be given for anticipated or
potential problems due to planned maintenance activities, taking units off-line, etc.  

If you have any questions concerning this matter or to apply for an SOC, please contact Mikal Willmer of the
Asheville Regional Office at 828-296-4500. 

Sincerely, 

G. Landon Davidson, P.G., Regional Supervisor
Water Quality Regional Operations Section
Asheville Regional Office
Division of Water Resources, NCDEQ

EC: WQS- ARO Server
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Certified Mail # 7019 0700 0000 8867 5657
Return Receipt Requested

August 20, 2019

Shannon Baldwin, Town Manager
Town of Lake Lure
PO Box 255
Lake Lure, NC 28746

SUBJECT: NOTICE OF VIOLATION & INTENT TO ASSESS CIVIL PENALTY
Tracking Number:  NOV-2019-LV-0619
Permit No. NC0025381
Lake Lure WWTP
Rutherford County

Dear Permittee: 

A review of the June 2019 Discharge Monitoring Report ( DMR) for the subject facility revealed the violation( s)  
indicated below:   

Limit Exceedance Violation(s):  

Sample Limit Reported
Location Parameter Date Value Value Type of Violation  _______________

001 Effluent Flow, in conduit or thru 6/30/2019 0.495 0.6805 Monthly Average Exceeded
treatment plant (50050)  _______________________________________________________________________

A Notice of Violation/ Intent to Issue Civil Penalty is being issued for the noted violation of North Carolina General
Statute ( G.S.) 143-215.1 and the facility’s NPDES WW Permit.  Pursuant to G.S. 143-215.6A, a civil penalty of
not more than twenty-five thousand dollars ($ 25,000.00) may be assessed against any person who violates or
fails to act in accordance with the terms, conditions, or requirements of any permit issued pursuant to G.S.  
143-215.1.    

DocuSign Envelope ID: FCC6FACB-BC26-48A9-BE40-9C070C252AE4



If you wish to provide additional information regarding the noted violation, request technical assistance, or
discuss overall compliance please respond in writing (email is acceptable) within ten (10) business days after
receipt of this Notice.  A review of your response will be considered along with any information provided on the
submitted Monitoring Report( s).  You will then be notified of any civil penalties that may be assessed regarding the
violations.  If no response is received in this Office within the 10-day period, a civil penalty
assessment may be prepared. 

Remedial actions should have already been taken to correct this problem and prevent further occurrences in the
future.  The Division of Water Resources may pursue enforcement action for this and any additional violations of
State law.  If the violations are of a continuing nature, not related to operation and/or maintenance problems,  
and you anticipate remedial construction activities, then you may wish to consider applying for a Special Order by
Consent. 

Reminder: Pursuant to Permit Condition 6 in Section E, the Permittee is required to verbally notify the Regional
Office as soon as possible, not to exceed 24 hours, from first knowledge of any non-compliance at
the facility including limit violations, bypasses of, or failure of a treatment unit.  A written report may
be required within 5 days if directed by Division staff.  Prior notice should be given for anticipated or
potential problems due to planned maintenance activities, taking units off-line, etc.  

If you have any questions concerning this matter or to apply for an SOC, please contact Mikal Willmer of the
Asheville Regional Office at 828-296-4500. 

Sincerely, 

G. Landon Davidson, P.G., Regional Supervisor
Water Quality Regional Operations Section
Asheville Regional Office
Division of Water Resources, NCDEQ

EC: WQS- ARO server
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Certified Mail # 7019 0700 0000 8867 6357
Return Receipt Requested

September 27, 2019

Shannon Baldwin, Town Manager
Town of Lake Lure
PO Box 255
Lake Lure, NC 28746

SUBJECT: NOTICE OF VIOLATION & INTENT TO ASSESS CIVIL PENALTY
Tracking Number:  NOV-2019-LV-0698 & NOV-2019-LV-0699
Permit No. NC0025381
Lake Lure WWTP
Rutherford County

Dear Permittee: 

A review of the July 2019 Discharge Monitoring Report ( DMR) for the subject facility revealed the violation(s)  
indicated below:   

July 2019 Limit Violation: NOV-2019-LV-0698

Sample Limit Reported
Location Parameter Date Value Value Type of Violation  _______________

001 Effluent Nitrogen, Ammonia Total (as 7/31/2019 5.2 10.95 Monthly Average Exceeded
N) - Concentration (CO610)  _______________________________________________________________________

August 2019 Limit Violation: NOV- 2019-LV-0699

Sample Limit Reported
Location Parameter Date Value Value Type of Violation  ________________

001 Effluent Nitrogen, Ammonia Total ( as 8/31/2019 5.2 10.45 Monthly Average Exceeded
N) - Concentration ( CO610)  _________________________________________________________________________

A Notice of Violation/ Intent to Issue Civil Penalty is being issued for the noted violation of North Carolina General
Statute ( G.S.) 143-215.1 and the facility’s NPDES WW Permit.  Pursuant to G.S. 143-215.6A, a civil penalty of
not more than twenty-five thousand dollars ($ 25,000.00) may be assessed against any person who violates or
fails to act in accordance with the terms, conditions, or requirements of any permit issued pursuant to G.S.  
143-215.1.    
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If you wish to provide additional information regarding the noted violation, request technical assistance, or
discuss overall compliance please respond in writing within ten (10) business days after receipt of this Notice.  A
review of your response will be considered along with any information provided on the submitted Monitoring
Report( s).  You will then be notified of any civil penalties that may be assessed regarding the violations.  If no
response is received in this Office within the 10-day period, a civil penalty assessment may be
prepared. 

Remedial actions should have already been taken to correct this problem and prevent further occurrences in the
future.  The Division of Water Resources may pursue enforcement action for this and any additional violations of
State law.  If the violations are of a continuing nature, not related to operation and/or maintenance problems,  
and you anticipate remedial construction activities, then you may wish to consider applying for a Special Order by
Consent. 

Reminder: Pursuant to Permit Condition 6 in Section E, the Permittee is required to verbally notify the Regional
Office as soon as possible, not to exceed 24 hours, from first knowledge of any non-compliance at
the facility including limit violations, bypasses of, or failure of a treatment unit.  A written report may
be required within 5 days if directed by Division staff.  Prior notice should be given for anticipated or
potential problems due to planned maintenance activities, taking units off-line, etc.  

If you have any questions concerning this matter or to apply for an SOC, please contact Mikal Willmer of the
Asheville Regional Office at 828-296-4500. 

Sincerely, 

G. Landon Davidson, P.G., Regional Supervisor
Water Quality Regional Operations Section
Asheville Regional Office
Division of Water Resources, NCDEQ
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Certified Mail # 7017 2620 0000 9759 2540
Return Receipt Requested

November 25, 2019

Shannon Baldwin, Town Manager
Town of Lake Lure
PO Box 255
Lake Lure, NC 28746

SUBJECT: NOTICE OF VIOLATION & INTENT TO ASSESS CIVIL PENALTY
Tracking Number:  NOV-2019-LV-0898
Permit No. NC0025381
Lake Lure WWTP
Rutherford County

Dear Permittee: 

A review of the September 2019 Discharge Monitoring Report ( DMR) for the subject facility revealed the
violation( s) indicated below:   

Limit Exceedance Violation(s):  

Sample Limit Reported
Location Parameter Date Value Value Type of Violation  _______________

001 Effluent Nitrogen, Ammonia Total ( as 9/30/2019 5.2 9.24 Monthly Average Exceeded
N) - Concentration (CO610)  _______________________________________________________________________

A Notice of Violation/ Intent to Issue Civil Penalty is being issued for the noted violation of North Carolina General
Statute ( G.S.) 143-215.1 and the facility’s NPDES WW Permit.  Pursuant to G.S. 143-215.6A, a civil penalty of
not more than twenty-five thousand dollars ($ 25,000.00) may be assessed against any person who violates or
fails to act in accordance with the terms, conditions, or requirements of any permit issued pursuant to G.S.  
143-215.1.    
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If you wish to provide additional information regarding the noted violation, request technical assistance, or
discuss overall compliance please respond in writing within ten (10) business days after receipt of this Notice.  A
review of your response will be considered along with any information provided on the submitted Monitoring
Report( s).  You will then be notified of any civil penalties that may be assessed regarding the violations.  If no
response is received in this Office within the 10-day period, a civil penalty assessment may be
prepared. 

Remedial actions should have already been taken to correct this problem and prevent further occurrences in the
future.  The Division of Water Resources may pursue enforcement action for this and any additional violations of
State law.  If the violations are of a continuing nature, not related to operation and/or maintenance problems,  
and you anticipate remedial construction activities, then you may wish to consider applying for a Special Order by
Consent. 

Reminder: Pursuant to Permit Condition 6 in Section E, the Permittee is required to verbally notify the Regional
Office as soon as possible, not to exceed 24 hours, from first knowledge of any non-compliance at
the facility including limit violations, bypasses of, or failure of a treatment unit.  A written report may
be required within 5 days if directed by Division staff.  Prior notice should be given for anticipated or
potential problems due to planned maintenance activities, taking units off-line, etc.  

If you have any questions concerning this matter or to apply for an SOC, please contact Mikal Willmer of the
Asheville Regional Office at 828-296-4686 or via email at mikal.willmer@ncdenr. gov. 

Sincerely, 

G. Landon Davidson, P.G., Regional Supervisor
Water Quality Regional Operations Section
Asheville Regional Office
Division of Water Resources, NCDEQ
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Certified Mail # 7017 2620 0000 9759 2557
Return Receipt Requested

December 2, 2019

Shannon Baldwin, Manager Town
Town of Lake Lure
PO Box 255
Lake Lure, NC 28746

SUBJECT: NOTICE OF VIOLATION & INTENT TO ASSESS CIVIL PENALTY
Tracking Number:  NOV-2019-LV-0903
Permit No. NC0025381
Lake Lure WWTP
Rutherford County

Dear Permittee: 

A review of the October 2019 Discharge Monitoring Report ( DMR) for the subject facility revealed the violation( s)  
indicated below:   

Limit Exceedance Violation(s):  

Sample Limit Reported
Location Parameter Date Value Value Type of Violation  _______________

001 Effluent Nitrogen, Ammonia Total ( as 10/31/2019 5.2 9.6 Monthly Average Exceeded
N) - Concentration (CO610)  _______________________________________________________________________

A Notice of Violation/ Intent to Issue Civil Penalty is being issued for the noted violation of North Carolina General
Statute ( G.S.) 143-215.1 and the facility’s NPDES WW Permit.  Pursuant to G.S. 143-215.6A, a civil penalty of
not more than twenty-five thousand dollars ($ 25,000.00) may be assessed against any person who violates or
fails to act in accordance with the terms, conditions, or requirements of any permit issued pursuant to G.S.  
143-215.1.    

DocuSign Envelope ID: 57136E88-1F1F-4FB0-B5A3-C348112CD897



If you wish to provide additional information regarding the noted violation, request technical assistance, or
discuss overall compliance please respond in writing within ten (10) business days after receipt of this Notice.  A
review of your response will be considered along with any information provided on the submitted Monitoring
Report( s).  You will then be notified of any civil penalties that may be assessed regarding the violations.  If no
response is received in this Office within the 10-day period, a civil penalty assessment may be
prepared. 

Remedial actions should have already been taken to correct this problem and prevent further occurrences in the
future.  The Division of Water Resources may pursue enforcement action for this and any additional violations of
State law.  If the violations are of a continuing nature, not related to operation and/ or maintenance problems,  
and you anticipate remedial construction activities, then you may wish to consider applying for a Special Order by
Consent. 

Reminder: Pursuant to Permit Condition 6 in Section E, the Permittee is required to verbally notify the Regional
Office as soon as possible, not to exceed 24 hours, from first knowledge of any non-compliance at
the facility including limit violations, bypasses of, or failure of a treatment unit.  A written report may
be required within 5 days if directed by Division staff.  Prior notice should be given for anticipated or
potential problems due to planned maintenance activities, taking units off-line, etc.  

If you have any questions concerning this matter or to apply for an SOC, please contact Mikal Willmer of the
Asheville Regional Office at 828-296-4686 or via email at mikal.willmer@ncdenr. gov. 

Sincerely, 

G. Landon Davidson, P.G., Regional Supervisor
Water Quality Regional Operations Section
Asheville Regional Office
Division of Water Resources, NCDEQ
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June 19, 2020 

 

Division of Water Resources 

NPDES Compliance & Expedited Permit Unit 

1617 Mail Service Center 

Raleigh, NC 27699-1317 

 

 

SUBJECT:  Lake Lure Special Order by Consent (SOC) 

 

To whom it may concern: 

 

The Town of Lake Lure, NC would like to enter an SOC with NC DEQ – DWR in regard to the effluents 

limits of the Lake Lure WWTP and collection system, NPDES Permit # NC0025381 and WQCS00131 

respectively.  This SOC would be a first step toward the goal of long-term NPDES compliance.  

Enclosed is one original and two copies of the SOC application.  Please advise if you have any questions 

or need additional information. 

 

 

 

 

 

 

Sincerely, 

 

 

  

 

Maurice J. Walsh, P.E. 

LaBella Associates, P.C. 

Program Manager 

 
 

 



 STATE OF NORTH CAROLINA 

DEPARTMENT OF ENVIRONMENT AND NATURAL RESOURCES 

DIVISION OF WATER RESOURCES 
 

APPLICATION FOR A SPECIAL ORDER BY CONSENT (SOC) 
 
 

I. PERMIT RELATED INFORMATION: 

1.  Applicant (corporation, individual, or other): _Town of Lake Lure_____________________ 
 
2.  Print or Type Owner’s or Signing Official’s Name and Title:  
 
___Shannon Baldwin, Town Manager_______________________________________ 
 
3.  Facility Name (as shown on Permit): _Lake Lure Wastewater Treatment Plant_______ 
 
4.  Owner Phone: _(828) 625-9983____________________ (or) _________________________ 
 
5.  Owner Email: ___townmgr@townoflakelure.com________________________________ 
 
4.  Application Date: __June 19, 2020___________________________________________ 
 
5.  NPDES Permit No. (if applicable):__NC0025381________________________________ 
 
6.  Name of the specific wastewater treatment facility (if different from I.3. above): 
 
________________________________________________________________________ 
 
 

II. PRE-APPLICATION MEETING:  

Prior to submitting this completed application form, applicants must meet with the appropriate 
regional office staff to discuss whether or not an SOC is appropriate for this situation.  Please 
note the date this meeting occurred and who represented the permittee:  
Representative:_Shannon Baldwin, Town Manager________ Date:  __2/12/2020_______. 
 
 

III. ADDITIONAL FLOW OR FLOW REALLOCATION:  

In accordance with NCGS 143-215.67(b), only facilities owned by a unit of government may 
request additional flow. 
 
Additional flow may be allowed under an SOC only in specific circumstances.  These 
circumstances may include eliminating discharges that are not compliant with an NPDES or 
Non-discharge permit.  These circumstances do not include failure to perform proper 
maintenance of treatment systems, collection systems or disposal systems.  When requesting 
additional flow, the facility must include its justification and supporting documentation. 
 



If the requested additional flow is non-domestic, the facility must be able to demonstrate the 
ability to effectively treat the waste and dispose of residuals.  The applicant must provide a 
detailed analysis of the constituents in the proposed non-domestic wastewater.  
 
The total domestic additional flow requested:   ________0_______ gallons per day. 
 
The total non-domestic additional flow requested:   ________0_______ gallons per day. 
 
The total additional flow (sum of the above):   ________0______ gallons per day. 
 
Please attach a detailed description or project listing of the proposed allocation for additional 
flow, with an explanation of how flow quantities were estimated.  Further, any additional flow 
requested must be justified by a complete analysis, by the permittee, that additional flow will not 
adversely impact wastewater collection/treatment facilities or surface waters.  
  
 

IV. NECESSITY NARRATIVE:  

Please attach a narrative providing a detailed explanation of the circumstances regarding the 
necessity of the proposed SOC.  Include the following issues:  

• Existing and/or unavoidable future violations(s) of permit conditions or limits(s), 

• The existing treatment process and any process modifications that have been made to 
date to ensure optimum performance of existing facilities,  

• Collection system rehabilitation work completed or scheduled (including dates),  

• Coordination with industrial users regarding their discharges or pretreatment facilities.  
Identify any non-compliant significant industrial users and measure(s) proposed or 
already taken to bring the pretreatment facilities back into compliance.  If any industrial 
facilities are currently under consent agreements, please attach these agreements, 

• Date and outcome of last Industrial Waste Survey, 

• Whether or not the facility is acting as a regional facility receiving wastewater from other 
municipalities having independent pretreatment programs. 

 
 

V. CERTIFICATION: 

The applicant must submit a report prepared by an independent professional with expertise in 
wastewater treatment.  This report must address the following:  

• An evaluation of existing treatment units, operational procedures and recommendations 
as to how the efficiencies of these facilities can be maximized.  The person in charge of 
such evaluation must sign this document. 

• A certification that these facilities could not be operated in a manner that would achieve 
compliance with final permit limits.  The person making such determination must sign 
this certification. 

• The effluent limits that the facility could be expected to meet if operated at their 
maximum efficiency during the term of the requested SOC (be sure to consider interim 
construction phases).  

• Any other actions taken to correct problems prior to requesting the SOC.  



 
 

VI. PREDICTED COMPLIANCE SCHEDULE: 

The applicant must submit a detailed listing of activities along with time frames that are 
necessary to bring the facility into compliance.  This schedule should include milestone dates for 
beginning construction, ending construction, and achieving final compliance at a minimum.  In 
determining the milestone dates, the following should be considered: 
 

• Time for submitting plans, specifications and appropriate engineering reports to DWR for 
review and approval. 

• Occurrence of major construction activities that are likely to affect facility performance 
(units out of service, diversion of flows, etc.) to include a plan of action to minimize 
impacts to surface waters.  

• Infiltration/Inflow work, if necessary.  

• Industrial users achieving compliance with their pretreatment permits if applicable. 

• Toxicity Reduction Evaluations (TRE), if necessary.  

 
 

VII. FUNDING SOURCES IDENTIFICATION:  

The applicant must list the sources of funds utilized to complete the work needed to bring the 
facility into compliance.  Possible funding sources include but are not limited to loan 
commitments, bonds, letters of credit, block grants and cash reserves. The applicant must show 
that the funds are available, or can be secured in time to meet the schedule outlined as part of this 
application.  
 
If funding is not available at the beginning of the SOC process, the permittee must submit a copy 
of all funding applications to ensure that all efforts are being made to secure such funds. 
 
Note:  A copy of the application should be sufficient to demonstrate timeliness unless regional 
office has reason to request all information associated with securing funding. 
 
THE DIVISION OF WATER RESOURCES WILL NOT ACCEPT THIS APPLICATION 
PACKAGE UNLESS ALL OF THE APPLICABLE ITEMS ARE INCLUDED WITH THE 
SUBMITTAL. 
 
Required Items: 

a. One original and two copies of the completed and appropriately executed application 
form, along with all required attachments. 

• If the SOC is for a City / Town, the person signing the SOC must be a ranking 
elected official or other duly authorized employee. 

• If the SOC is for a Corporation / Company / Industry / Other, the person signing 
the SOC must be a principal executive officer of at least the level of vice-
president, or his duly authorized representative.   

• If the SOC is for a School District, the person signing the SOC must be the 
Superintendent of Schools or other duly authorized employee. 





 
 

Attachments 
 
 



III. ADDITIONAL FLOW OR FLOW REALLOCATION:  

 
No additional flow is requested. 
 

IV. NECESSITY NARRATIVE:  

 
The Plant was originally constructed as a 0.350 MGD activated sludge plant in 1969.  The 
subaqueous sanitary sewer (SASS) was constructed around 1926, prior to filling the lake.  Before 
the construction of the Plant, the SASS discharged directly into the Broad River.  In 1991, the 
Plant was renovated and converted into a physical-chemical process (P/C) and was permitted for 
an annual average daily flow rate of 0.995 MGD.  In 2019, geotubes were installed to improve 
sludge handling, with marginal results.  The plant continues to struggle to meet the NPDES 
permit limits during the winter and routinely fails to meet them in the summer months, 
particularly in the recently imposed ammonia limits.  The root cause of the issues with the Plant 
are the lake infiltration.  This flow enters the SASS at numerous points along its 14 mile length 
of submerged cast iron pipe, manholes, and private laterals.  The flow is such that the wastewater 
is diluted to the extent that use of the activated sludge process is not possible and was the driving 
force in the conversion to a physical-chemical plant.  In addition to the issues the infiltration 
creates with the Plant today, the already excessive infiltration is worsening as the pipe ages 
beyond its useful service life.  NC DEQ’s recognition of this, as well as the potential catastrophic 
consequences of a significant pipe failure resulted in their declaration of the SASS as 
noncompliant as well.  Unfortunately, the current treatment process is ineffective in meeting 
some of the parameters of the plant’s NPDES permit.  The Plant has a legacy of frequent NPDES 
violations that is expected to continue unless changes are made to the Plant or collection system, 
or both.  The current P/C process was not designed to remove ammonia, as such the Plant will 
continue violate the NPDES ammonia limits.  The plant is currently considered “noncompliant” 
by the NC DEQ, with the most frequently cited NOV’s being in regards to total suspended 
solids, ammonia, and flow.  In addition, the operations of the Plant represents a considerable 
expenditure on Town’s budget.  This is only expected to increase due to the necessity of capital 
improvements and material and chemical cost increases.  A summary of the plant history is 
provided below: 
 
In addition to the residents of Lake Lure, the Town also serves several public and private 
collection systems.  The magnitude of the flow received from these systems is described in the 
collection and treatment systems evaluation.  There is currently not a pretreatment system on any 
of the connecting independent collection systems.  The Town also does not have any industrial 
waste users, as such they have not completed an industrial waste survey. 
 
The path forward is in the early stages of definition.  The Town has taken certain steps related to 
the SASS.  In 2007, the Town undertook a project to smoke test and video as much of the SASS 
as was accessible.  A significant submerged joint leak was identified and repaired.  In addition, a 
pipe wrap project was undertaken in 2009 to wrap the exposed joints in the SASS.  The 
manufacturer recommended service life of the pipe wrap is 15 years.  The effectiveness of these 
efforts is seen in the chart below, it should be noted that the graph also shows an upward trend 
after 2013.    Also in 2019 while the lake was lowered twelve feet to accommodate penstock 
rehabilitation on the dam, the Town took the opportunity to have the exposed backshore area 



topographically surveyed.  As a risk mitigation measure, the Town installed a mainline valve on 
the gravity sewer below the dam, which would allow the stoppage of a catastrophic leak in the 
subaqueous main while repairs are made.  The Town has installed a flow meter on the 
Rutherford county line serving Chimney Rock Village that is believed to contribute inflow and 
infiltration and to quantify those flow contributions.  The Town has secured an SRF loan in the 
amount of $12.5M to begin the replacement or rehabilitation of the SASS and Plant.  To that end, 
the Town has engaged LaBella to develop the ER-EID to define the replacement alternative, 
scope, and schedule for achieving short-term, mid-term, and long-term NPDES compliance of 
both the Plant and the collection system.  Prior to these efforts, the Town investigated a couple of 
alternatives which were determined to be either cost-prohibitive or otherwise infeasible.  To 
investigate the best alternatives to consider, the Town commissioned a Technical Memorandum 
that lays out eleven alternatives for correction of the excessive infiltration issues and for each 
one, considers benefits and liabilities, identifies an order-of-magnitude cost and provides 
LaBella’s recommendation as to whether to continue its evaluation or eliminate it from further 
consideration.  These recommendations are summarized in the table on the following page, along 
with indication of which alternatives could accommodate a phased approach.  Five alternatives 
are recommended for further consideration, which LaBella is proposing to develop as the next 
task in the Town’s renewed effort to resolve this urgent infrastructure issue.  A summary of the 
SASS history is below: 

• 1926 - Initial Construction 

• 1927 - Submerged following Dam construction 

• 1969 – Initial Construction as a 0.350 MGD activated sludge plant 

• 1991 – Conversion to a 0.995 MGD PC process 

• 1991-2006 – Sand filter bypassed due to I&I 

• 2007 – Town entered into an SOC 

• 2007 – CCTV, smoke testing, joint repair project 

• 2008 – Plant upgrade including screen, sludge removal, sampling, chemical feed and 
other improvements. 

• 2009 – Pipe wrap project - $3M (grant funded) 

• 2009 – NPDES permit issued with more stringent limits and additional testing 

• 2019 – Installation of geotubes for sludge management 

• 2019 – Geotechnical exploration & report - $35K 

• 2019 – Installation of emergency access valve 
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When the lake infiltration issue is resolved, the Plant compliance issue will become more readily 
(technically) solvable, and so the timing of the Plant solution will depend on the progress of the 
collection system resolution.  As the SASS replacement progresses, the lake infiltration will be 
reduced and the concentration of the wastewater will increase.  This increase is necessary to 
achieve biological treatment, however it will cause issues with effluent compliance until 
biological treatment can begin.  Timing and other particulars of the Plant solution (e.g., 
rehabilitation or replacement, facility location, process selection) will be identified in 
coordination with the selection of a collection system alternative.  As a short-term compliance 
measure, the Town is applying for a Special Order by Consent (SOC) with NC DEQ to prevent 
additional NOV’s and fines.   
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



Subaqueous Sanitary Sewer Alternatives 

Alternative 
Cost Order of 

Magnitude 
Phase-able 

Consider 

Further 

S1 - Do Nothing n/a   

S2 - Land-based Low Pressure Sewer System $50M - $65M    

S3 - Backshore Low Pressure Sewer System $30M - $40M   

S4 - Backshore Series Pump Station System $30M - $40M   

S5 - Backshore HDPE Gravity System $25M - $35M   

S6 - Backshore HDPE Gravity / Lift Station System $30M - $40M   

S7 - Subaqueous Accessible Manholes $20M - $30M   

S8 - Tethered Buoyant HDPE System $40M - $50M   

S9 - Submerged HDPE System Not Established   

S10 - Drain and Replace Approach  
(if Dam renovation drains lake) 

Not Established   

S11 - Repair & Rehabilitate Perimeter Manholes 
(partial solution) 

$1M - $3M   

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



V. CERTIFICATION: 
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Acronym List   
 

BOD   Biochemical Oxygen Demand 

CI   Cast Iron 

Fe   Iron 

GPM   Gallons per Minute 

I&I   Inflow and Infiltration 

MGD   Million Gallons per Day 

NC DEQ  North Carolina Department of Environmental Quality 

NOV   Notice of Violation 

NPDES  National Pollutant Discharge Elimination System 

O&M   Operation and Maintenance 

P/C   Physical / Chemical 

SSO   Sanitary Sewer Overflow 

TSS   Total Suspended Solids 

WWTP  Wastewater Treatment Plant 
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I. Project Background 

The Town currently owns and operates a 0.995 MGD wastewater treatment plant (Plant) that 

uses a physical-chemical process to settle solids and provide disinfection.  The current NPDES 

permit is NC0025381.  The Plant was originally constructed as a 0.350 MGD activated sludge 

plant in 1969.  Prior to this, the wastewater was discharged directly into the Broad River.  In 

1991, the Plant was renovated and converted into a physical-chemical process (P/C) and was 

permitted for an annual average daily flow rate of 0.995 MGD.  The plant continues to struggle 

to meet the NPDES permit limits during the winter and routinely fails to meet them in the 

summer months.  The main cause of the issues with the Plant are the lake infiltration and inflow 

and infiltration from the connecting land-based collection systems.  These flows are such that the 

wastewater is diluted to the extent that use of the activated sludge process is not possible, which 

was the driving force in converting to a physical-chemical plant.  Unfortunately, the current 

treatment process is ineffective in meeting some of the parameters of the plant’s NPDES permit.  

The Plant has a legacy of frequent NPDES violations that is expected to continue unless changes 

are made to the Plant and collection system.  The current P/C process was not designed to 

remove ammonia, as such the Plant will continue violate the NPDES ammonia limits.  The plant 

is currently considered “noncompliant” by the NC DEQ, with the most frequently cited NOV’s 

being in regards to total suspended solids, ammonia, and flow.   

The NPDES permit is a two tier permit.  The tiers are based on the average annual daily flow of 

the previous year.  The two tiers are based on a flow of 0.495 MGD and 0.995 MGD and are 

indicated in the tables below. 

 

 

 

 

 

 

 

 

 

 

 

NPDES Permit

Effluent Characteristics

Monthly

Average

Weekly

Average

Daily 

Maximum

Flow 0.495 MGD

BOD, 5-day 30.0 mg/L 45.0 mg/L

Total Suspended Solids 30.0 mg/L 45.0 mg/L

NH3 as N (April 1- October 31) 9.4 mg/L 28.2 mg/L

NH3 as N (Nov 1 - March 31) Monitor and Report

Limits
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II. Description of the Current Process 

The physical-chemical process involves dosing the wastewater with alum to facilitate the 

settlement of the suspended solids.  The 350,000 gallon existing aeration basis was converted 

into a sediment basin, where the floc is allowed to settle.  The settled sludge is pumped into a 

holding tank and disposed of by land application.  The disinfection is accomplished with the 

addition of an oxidizer, sodium hypochlorite.  Excess chlorine residual is removed by calcium 

thiosulfate.  The sludge holding tank is only 50% utilized as a result of structural deficiencies 

that allow sludge to leak if completely filled.  The table below demonstrates the detention time of 

the current process.  For comparison, the current detention time requirement for a water plant 

sedimentation basin is 4 hours per the 10 States Standards, 2012 edition. 

 

 

 

 

 

 

 

The DMR table below highlights the challenges faced by the Plant in meeting the NPDES permit 

limits.  This is particularly acute for the ammonia limit as can be seen in the graph below.  The 

Plant exceeded the monthly average ammonia limit twenty-two (22) times during the summer 

months from 2015 to 2019.  The NPDES permit does not require influent sampling, as a result 

limited influent characteristics data is available.  The information presented in this assessment is 

effluent data, with the exception of the flow data. 

 

 

 

 

 

 

 

Design Flow 0.995 MGD

2019 AAF 0.5355 MGD

Tier 1 Flow 0.495 MGD

Volume of Basin 330000 Gal

    Design Flow 7.960 Hrs

    2019 AAF 14.790 Hrs

    Tier 1 Flow 16.000 Hrs

Detention Time

Current Treatment Process

Description mg/L Limit mg/L Limit mg/L Limit

Max Monthly 25.3 30 23.4 30 15.2 9.4

Average Monthly 11.3 30 22.0 30 10.2 9.4

Max Weekly 26.1 45 26.3 45 8.3 28.2

Average Weekly 7.2 45 26.2 45 2.9 28.2

DMR Data (2015-2018)

BOD TSS NH3 (Summer)
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II. Description of the Current Process 

The physical-chemical process involves dosing the wastewater with alum to facilitate the 

settlement of the suspended solids.  The 350,000 gallon existing aeration basis was converted 

into a sediment basin, where the floc is allowed to settle.  The settled sludge is pumped into a 

holding tank and disposed of by land application.  The disinfection is accomplished with the 

addition of an oxidizer, sodium hypochlorite.  Excess chlorine residual is removed by sulfur 

dioxide.  The sludge holding tank is only 50% utilized as a result of structural deficiencies that 

allow sludge to leak if completely filled.  The table below demonstrates the detention time of the 

current process.  For comparison, the current detention time requirement for a water plant 

sedimentation basin is 4 hours per the 10 States Standards, 2012 edition. 

 

 

 

 

 

 

 

The DMR table below highlights the challenges faced by the Plant in meeting the NPDES permit 

limits.  This is particularly acute for the ammonia limit as can be seen in the graph below.  The 

Plant exceeded the monthly average ammonia limit twenty-two (22) times during the summer 

months from 2015 to 2019.  The NPDES permit does not require influent sampling, as a result 

limited influent characteristics data is available.  The information presented in this assessment is 

effluent data, with the exception of the flow data. 

 

 

 

 

 

 

 

Design Flow 0.995 MGD

2019 AAF 0.5355 MGD

Tier 1 Flow 0.495 MGD

Volume of Basin 330000 Gal

    Design Flow 7.960 Hrs

    2019 AAF 14.790 Hrs

    Tier 1 Flow 16.000 Hrs

Detention Time

Current Treatment Process

Description mg/L Limit mg/L Limit mg/L Limit

Max Monthly 25.3 30 23.4 30 15.2 9.4

Average Monthly 11.3 30 22.0 30 10.2 9.4

Max Weekly 26.1 45 26.3 45 8.3 28.2

Average Weekly 7.2 45 26.2 45 2.9 28.2

DMR Data (2015-2018)

BOD TSS NH3 (Summer)
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The Town has made changes in 2019 to the sludge handling by the addition of geotubes to 

thicken and dewater sludge.  These have only been marginally effective due to the high moisture 

content of the sludge.  The Town staff is investigating different methods of sludge handling to 

improve efficiency and reduce operational cost. 

The peak flow rates in the SASS is predominately determined by the lake infiltration, pipe 

degradation, and I&I of connecting systems, such as Chimney Rock Village.  This is shown in 

Description mg/L Limit mg/L Limit mg/L Limit

Max Monthly 15.2 30 23.5 30 10.9 5.2

Average Monthly 7.9 30 21.3 30 8.8 5.2

Max Weekly 20 45 25.8 45 7.6 15.6

Average Weekly 14.4 45 25.8 45 3.0 15.6

Occurred during monitor and report period

DMR Data (2019)

BOD TSS NH3 (Summer)
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the average annual flow from 1994 to 2019 in the chart below.  Two repairs are shown that 

dramatically reduced the flow rate.  

 

 

 

 

 

 

 

 

 

The chart below shows the average daily flow rate contrasted with the pounds per day of 

ammonia.  The concentration of ammonia in a predominately residential wastewater stays fairly 

constant.  The increase in pounds per day of ammonia is what would be expected given the 

general growth rate of the population of the sewer shed.  Typically the amount of ammonia 

would correlate with changes in the flow rate, however in this case the change in daily ammonia 

content is independent of the change in average daily flow.  This further confirms that the flow 

rate in the SASS is greatly influenced by lake infiltration and inflow and infiltration from the 

land based and connecting systems. 
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III. Regulatory Compliance Assessment 

The Plant and SASS have a legacy of noncompliance that is a direct result of the lake infiltration 

and from the inflow and infiltration of connecting land-based sewer systems.  This inflow and 

infiltration diluted the wastewater flow to the extent that biological treatment was not possible.  

In 1991, the plant was converted to a P/C process.  This process can provide for BOD and TSS 

removal settling the suspended solids in the wastewater.  The detention times for BOD and TSS 

removal are significantly shorter than that required for ammonia removal.  The detention time 

shown in section II are generally sufficient for BOD and TSS removal.  The detention time for 

ammonia removal is generally estimated at 5 to 7 days and require higher water temperature and 

additional dissolved oxygen1.  The table below demonstrates the flow capacity of the plant to 

remove ammonia.  As the table indicates, the estimated design flow for ammonia removal would 

be 0.0471 MGD (47,100 GPD) or about 8.80% of the 2019 flow rate.  Ammonia exists in 

wastewater in two forms, as a gas (NH3) or as the ion ammonium (NH4).  The proportion of the 

two forms is pH dependent.  Regardless of the form of ammonia, the current process is incapable 

of ammonia removal in any significant capacity.  As a result, it would be expected that the vast 

majority of ammonia in the influent will exit in the effluent.   

 

 

 

 

 

The Town is currently undertaking steps with the ultimate goal of returning the plant to a 

biological process.  A critical step in this task is removing the lake infiltration from the system.  

It is important to note that the lake infiltration is not the source of the ammonia, and only serves 

to dilute the ammonia.  Consequently, as the Town reduces the infiltration, the ammonia 

concentration will increase.  The chart below graphs the annual average flow vs. the annual 

average ammonia concentrations, and demonstrates this point.  As the flow rate decreases the 

ammonia concentration increases and vice versa.  In contrast when the concentration is 

normalized with the flow rates as pounds of ammonia per day in the chart above, this 

demonstrates that the amount of ammonia entering the system does not correlated with the 

observed flow rate.  

                                                 

 

1 Nye, Joe “Addressing the Challenge of Removing Ammonia from Wastewater”, WaterWorld, March 2010, online 

Detention Time 7 Days

Volume of Basin 330,000 Gal

Available Capacity 0.0471 MGD

Percent of 2019 AAF 8.80%

Ammonia Removal
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The expected increase in concentration as the flow decreases demonstrates the continued 

noncompliance with the NPDES permit.  The Town must reduce the flow considerably in order 

to return to biological treatment.  However, the current infrastructure and operation of the plant 

cannot be optimized or modified without additional processes or equipment to treat the ammonia.  

As such, the plant will continue to release effluent that is out of compliance with the NPDES 

permit limit until such time as the Plant undergoes a substantial rehabilitation or replacement.  

The Town also has issues meeting the TSS limits.  This is primarily due to the limited ability to 

process and store solids.  The existing storage tank can only be filled approximately 50%, which 

eliminates the ability to thicken the sludge and decant.  This reduces the ability of the Plant staff 

to transfer solids from the sedimentation basin and increases the cost and frequency of third-

party solids removal.  The solids removal issue reduces the Plant’s capacity to settle BODs and 

TSS, and increases the risk of non-compliance, particularly during a high flow event.  At the 

time of this writing, the sedimentation basin is in need of solids removal due to the availability of 

room in the sludge holding tank and the financial cost of disposal.  The Town is in the process of 

awarding a contract to remove the solids accumulated in the Plant, and has tasked LaBella with 

investigating operational and process changes to more efficiently settle solids and address the 

sludge removal.  Recent Influent sampling test have revealed that the Plant has much higher TSS 

than would be expected from a typical WWTP.  

In addition to issues with the Plant, the Town also has regulatory compliance issues with the 

SASS.  The primary infractions with the SASS are SSOs from lake infiltration and inflow and 
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infiltration and the risk of catastrophic failure.  The Town has little ability to influence the flow 

factors that affect the SSOs.  The Lake infiltration occurs at various elevations in lake from the 

surface to approximately 90’ at the dam.  The SASS is very inaccessible, which makes repairs 

and rehabilitation difficult to extremely difficult in the lower elevations and moderate to difficult 

in the higher elevations.  In addition, the Town has limited ability to affect changes or 

improvements in the independent connecting land based systems.  It is expected that the flow 

rate in SASS would continue to increase as connecting systems and SASS continue to age and 

degrade.  If the flow rate in the SASS exceeds the headworks pumping station at the Plant, an 

SSO will occur.  In this event, the only recourse to the Town is to monitor and report the SSO.  

As the collection system continues to deteriorate, it is expected that the potential for and 

magnitude of SSOs would increase. 

The remaining compliance issue is with catastrophic failure of the SASS.  Catastrophic failure is 

defined as a pipe failure that results in a continuous and uncontrollable SSO.  Due to the 

inaccessibility of the SASS, it is impossible to do a pipe condition assessment along the full 

extent of the line.  While we are not able to determine when a condition like this may occur, it is 

highly probable that such a failure will occur at some point in the future.  To mitigate this risk, 

the Town has installed a shut off valve on the sewer line at the dam which would allow for the 

flow from the SASS to be regulated to stop a continuous SSO.  This is incorporated in the 

attached Emergency Action Plan (EAP), which layouts how to determine a catastrophic event 

and a sequence of actions to perform in the attempt to repair the SASS. 

IV. Proposed Phase I – Plant and SASS rehabilitation and replacement 

The Town is currently engaged in phased project that is intended to provide for the complete 

replacement and rehabilitation of the Plant and SASS.  The ultimate goal is long-term regulatory 

compliance.  The first phase of this plan is currently under development, but consists of short-

term, mid-term, and long-term improvements to achieve the ultimate goal.  The short-term 

solution is the current SOC application.  During the time period of the SOC, the Town is 

intending to execute mid-term and long-term improvements.  The mid-term improvements 

involve the rehabilitation of the existing manholes and improvements to the Plant.  The long-

term improvements are related to a partial replacement of the SASS.   The mid-term 

improvements are intended to improve the operations of the Plant and to reduce the lake 

infiltration of the SASS.  Based on historic flow levels during various in lake elevation, it is 

readily apparent that significant amount of lake infiltration occurs in the upper 12 feet of lake 

elevation.  The following chart shows the lake elevation vs average daily flow rates during a 

period when the lake was lowered to its current lowest available elevation.  To provide additional 

capacity against a catastrophic failure of the SASS, a sewer access valve will be installed at the 

base of the dam to allow for the draining of the lake reservoir.  This functionality has been 

integrated into the ERP. 
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The graph below shows the average daily flow vs lake elevation and demonstrates the target flow 

reduction of the phase 1 project.  This target is the dry weather average daily flow is 0.300 

MGD. 

 

 

 

 

 

 

 

 

 

V. Proposed SOC - NPDES Limits 

The information presented thus far demonstrates that the current process is incapable of being 

operated in a manner that would comply with the NPDES limits.  The Town is currently working 

toward the ultimate rehabilitation or replacement of the SASS and Plant.  These projects are 

closely interrelated, so improvements to the SASS have a direct impact on the Plant.     
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 The Historic Effluent DMR data is summarized on the table below, and further demonstrates the 

inability of the Plant to meet the NPDES limits.     

 

 

 

 

 

 

 

Until recently, composite influent test results were not available.  The currently available influent 

and corresponding effluent limits are shown below, with the removal quantities. 

 

 

The influent characteristics above were used to approximate the change in characteristics with 

reductions in lake infiltration.  This was accomplished by using the average pounds per day of in 

each category and then calculating the concentration at various flow rates.  The historic average 

removal efficiencies were used to estimate the effluent characteristics.  These are shown in table 

and chart form below, and are the basis for the proposed SOC limits. 

Date BOD TSS NH3 BOD TSS NH3 Fe BOD TSS NH3

4/21/2020 62 720 4.9 3.2 16 4.9 58.8 704 0

4/22/2020 47 220 5.4 3.2 18 5.7 43.8 202 -0.3

4/27/2020 76 360 5.3 3.2 29 5.9 11 72.8 331 -0.6

4/29/2020 54 300 4.9 3.4 23 5.5 50.6 277 -0.6

5/4/2020 80 350 4.6 4.4 13 4.9 0.078 75.6 337 -0.3

5/5/2020 24 50 4.4 4.4 20 4.4 19.6 30 0

5/19/2020 67 310 6.1 4.2 17 5.6 62.8 293 0.5

5/20/2020 38 260 3.4 3.4 19 3.7 34.6 241 -0.3

Average 56.00 321.25 4.88 3.68 19.38 5.08 5.54 52.33 301.88 -0.20

Sample consumed DO

Influent (mg/L) Effluent (mg/L) Removal (mg/L)

Plant Composit Sampling

Historic DMR Data (Jan/2004 - Jan/2020)

Description mg/L Limit mg/L2 Limit mg/L4 Limit

Max Daily 65.9 N/A 120 N/A 27.2 N/A

Average Daily 10.0 N/A 25.7 N/A 8.1 N/A

Max Weekly 52.1 45 26.3 45 22.3 28.2/15.6

Average Weekly 10.0 45 24.3 45 6.8 28.2/15.6

Max Monthly 32.4 30 26.3 30 17.1 9.4/5.2

Average Monthly 9.9 30 24.3 30 6.8 9.4/5.2

BOD TSS NH3 (Summer)
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Estimated Average Monthly Characteristics

Average Observed Removal 58% 50% 0%

Flow

MGD BOD TSS NH3 BOD TSS NH3

0.10 358.78 2006.95 31.49 150.69 1003.47 31.49

0.15 239.18 1337.97 20.99 100.46 668.98 20.99

0.20 179.39 1003.47 15.75 75.34 501.74 15.75

0.25 143.51 802.78 12.60 60.27 401.39 12.60

0.30 119.59 668.98 10.50 50.23 334.49 10.50

0.35 102.51 573.41 9.00 43.05 286.71 9.00

0.40 89.69 501.74 7.87 37.67 250.87 7.87

0.45 79.73 445.99 7.00 33.49 222.99 7.00

0.50 71.76 401.39 6.30 30.14 200.69 6.30

0.55 65.23 364.90 5.73 27.40 182.45 5.73

Influent (mg/L) Effluent (mg/L)

Estimated Average Weekly Characteristics

Average Observed Removal 58% 50% 0%

Flow

MGD BOD TSS NH3 BOD TSS NH3

0.10 538.16 3010.42 47.24 226.03 1505.21 47.24

0.15 358.78 2006.95 31.49 150.69 1003.47 31.49

0.20 269.08 1505.21 23.62 113.01 752.61 23.62

0.25 215.27 1204.17 18.89 90.41 602.08 18.89

0.30 179.39 1003.47 15.75 75.34 501.74 15.75

0.35 153.76 860.12 13.50 64.58 430.06 13.50

0.40 134.54 752.61 11.81 56.51 376.30 11.81

0.45 119.59 668.98 10.50 50.23 334.49 10.50

0.50 107.63 602.08 9.45 45.21 301.04 9.45

0.55 97.85 547.35 8.59 41.10 273.67 8.59

Influent (mg/L) Effluent (mg/L)

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

The modified SOC limits represent what the Plant can be reasonable expected if operated at its 

maximum efficiency. 
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Biochemical Oxygen Demand (BOD) 

 

The DMR data shows a high degree of variation in the Plant effluent BOD concentration.  The 

Plant violated the monthly and weekly NPDES limits.  This variation in BOD is reflective of the 

inefficiencies inherit in the Plant’s current process.  The proposed SOC limits for average 

monthly and weekly are 60.0 mg/L and 90.0 mg/L respectively, and are reflective of the Plants 

ability to remove BOD based on historical data from 2004 to present. 

Total Suspended Solids (TSS) 

 

The DMR data shows a fairly consistently, but high level of TSS.  The average influent TSS was 

321 mg/L.  The daily maximum TSS during this period was 720 mg/L, which demonstrates the 

potential for TSS related NOV’s.  This is particularly the case as the system ages and as the 

phase 1 project is undertaken.  The proposed SOC limits for average monthly and weekly are 

340 mg/L and 510 mg/L respectively.    

Ammonia (NH3) 

 

The DMR data shows a high degree of variation in the Plant ammonia effluent concentration and 

an inverse relationship with the flow rate.  The table below shows the limitedly available 

influent, effluent ammonia concentrations and the removal percentages.  The data confirms that 

the plant does not remove ammonia.  In fact, the solids handling issues at the plant are such that 

the removal percentages are negative.  The Town is currently bidding a project to remove and 

alleviate this issue, however the process will continue to allow ammonia to “pass through” the 

Plant.  The maximum monthly average in pounds per day measured 64.7 pounds and occurred in 

July 2014.  The maximum weekly in pounds per day measured 81.4 pounds and occurred in July 

2017.  The daily maximum in pounds per day measured 116 pounds and occurred in August 

2011.  As the flow rates decrease, the concentration of ammonia will increase.  Given that the 

current process cannot remove ammonia, the effluent concentrations increase accordingly.  The 

high variation in ammonia concentrations, and the realization that improvements to the SASS 

will increase these concentrations, makes the estimation of the estimated ammonia 

concentrations speculative.  As such, the Town is proposing the SOC limits for average monthly 

and weekly would be monitor and report for both the summer and winter limits during the SOC 

period.   
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Iron (Fe) 

 

The level of iron in the wastewater received by the Plant has long been a source of curiosity for 

the Town.  In an effort to determine the source of the iron, we took samples from the Lake itself 

and determined by the iron content of the lake water was 0.387 mg/L on average.  The historic 

average iron effluent is 30.03 mg/L, which is over 77 times the lake concentration.  It is 

conclusive that the lake water and naturally occurring iron are not the primary source of the iron.  

Based on videos of the pipe condition, it is believed that the CI pipe itself is the source of the 

iron as it daily degrades.  The full effect of iron on a potential biological process is still being 

investigated.  The current NPDES requirements for iron is monitor and report.  The Town would 

propose that this requirement would remain as part of the SOC. 

 

Sanitary Sewer Overflow (SSO) 

The Town is unable to consistently comply with the conditions set forth in Section I, paragraph 2 

of permit WQCS00131 as it relates to SSOs corresponding to General Statutes 15A NCAC 

02T.0108.  The Town would propose to meet all the terms and conditions of the permit, except in 

relation to Section I, paragraph 2 mentioned above.  The Town shall make every effort to prevent 

the discharge of wastewater to the ground or surface waters, and shall engage in a phased project 

to reduce the lake infiltration, to reduce the potential for and magnitude of an SSO. 

 

 

 

 

Date Influent Effluent %-

(mg/L) (mg/L) Removal

4/21/2020 4.9 4.9 0.0%

4/22/2020 5.4 5.7 -5.6%

4/27/2020 5.3 5.9 -11.3%

4/29/2020 4.9 5.5 -12.2%

5/4/2020 4.6 4.9 -6.5%

5/5/2020 4.4 4.4 0.0%

5/19/2020 6.1 5.6 8.2%

5/20/2020 3.4 3.7 -8.8%

Average 4.875 5.075 -4.53%

Ammonia Concentrations
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Proposed SOC Limits

Parameter Units Mnthly Avg. Weekly Avg. Mnthly Avg. Weekly Avg.

Biochemical Oxygen Demand (BOD)mg/L 30.0 45.0 60.0 90.0

Total Suspended Solids (TSS) mg/L 30.0 45.0 340 510

NH3- N (April 1-Oct 31) mg/L 9.4 28.2

Fe mg/L Monitor & Report

Permit Limits Modified Limits (SOC)

Monitor & Report

Monitor & Report

The table below summarizes proposed modified SOC limits.   

 

 

 

 

 

 

 

 



Milestones Completion Date

Issue Request for Qualifications for On-Call Services 11/4/2019

Interview Qualified Firms 1/7/2020

Award On-Call Services 1/14/2020

Present Technical Memo to NC DEQ, UAB, and Town Council 1/29/2020

Pre-application Meeting 2/12/2020

Install meter to monitor ADF and I&I from Rutherford County line serving CRV 4/15/2020

Develop a lake infiltration model 6/26/2020

Collect composite influent samples at WWTP 7/3/2020

Present flow, I&I, and composite effluent findings to DWR 7/10/2020

Complete AIA grant application 9/30/2020

Compete Phase 1 design 3/1/2021

Phase 1 Permitting 5/1/2021

Complete Phase 1 Construction 4/30/2022

SOC Compliance Schedule

VI. PREDICTED COMPLIANCE SCHEDULE: 

 

 

The Table below establishes a number of milestones and completion dates.  These milestones 

will need to be completed as part of the process to achieve long-term NPDES compliance.  

However, these steps alone will not achieve long-term compliance.  The steps below are 

attempting to achieve short and mid-term compliance in a multiphase, multiple year project.  

This phasing is due to the realities of the complexity of the infrastructure issues and financial 

cost of the improvements compared with the financial abilities of the Town.  These steps are a 

large part of the process, with the remaining step following as funding becomes available. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



VII. FUNDING SOURCES IDENTIFICATION:  

 
 

• The Town is currently preapproved for a $12.5 million CWSRF loan, and is in the 
process of completing the ER-EID necessary to finalize the funding.  A copy of the intent 
to fund is attached. 

• The Town will apply for an AIA grant from the State of North Carolina.  These grants are 
up to $150K and allow for the inventory and condition assessment of existing assets. 

• The Town has increased utility rates and is evaluating future rate increases to fund debt 
service, consulting, and other cost related to capital improvement projects. 
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I. Emergency Contacts 

Name Organization Phone Number 

Shannon Baldwin, City Mangager Lake Lure (828)625-9983 

David Arrowood , PWD Lake Lure (828) 748-0550 

Scott Biddy, Sewer Dpt. Sup. Lake Lure (828) 429-7415 

Dean Lindsey, Dam/Hydro Dir. Lake Lure (828) 772-6134 

Dustin Wacaster, Fire Chief Lake Lure (828) 442-4727 
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II. Emergency Alerting List 

Name Organization Phone Number 

Tim Heim, Env. Eng. DWR – Asheville RO (828) 989-7586 

Mikal Willmer, Env. Sp. II DWR – Asheville RO (828) 989-7675 

   

   

   

 

 

 

 

III. Purpose 

This emergency response plan (ERP) has been developed to provide procedures for the Town of 

Lake Lure (Town) to respond to a catastrophic failure of the subaqueous sewer system (SASS) 

that results in a continuous and uncontrollable sanitary sewer overflow (SSO). 

 

IV. Situation and Assumptions 

The SASS consists of approximately 14 miles of cast iron pipe installed in the late 1920’s, and 

placed adjacent to the broad river prior and then submerged as the lake was filled.  The SASS is 

prone to lake infiltration, has undergone numerous repair projects, and a majority of the SASS is 

of an unknown condition.  It is assumed that a failure in part of the line would result in a 

sustained flow that would present as an SSO at the headworks pumping station.  This failure, if 

left unattended, would drain the lake above the failure and cause immediate economic, 

environmental, and social impact to both the Town of Lake Lure and the surrounding area. 

 

V. ERP Sequence of Actions 

The Town of Lake Lure staff and elected officials have primary responsibility for the SASS, and 

for maintaining, repairing, and reporting its condition to the related stake holders. 
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Suggested Emergency Preparedness Actions 

 

• Interview and select a diving contractor with the relevant experience who could respond 

as quickly as possible to potential SASS failure and assist in the location and repair of 

said failure. 

o The emergency contact information for two or more representatives should be 

added to the emergency contact list. 

• Lake Lure should procure and store the necessary repair materials that may reasonably be 

used to repair a SASS failure. 

o These should be stored in a known location and readily accessible to Town staff. 

• Lake Lure should hold a training session annually with the Town staff over how to 

respond to a SASS failure. 

• Until the completion of the SASS replacement, the Town of Lake Lure should include an 

ERP briefing in a public commissioners meeting on an annual basis. 

• Lake Lure should investigate the best method for providing an emergency announcement 

to the Lake Lure community in the event of an SASS failure. 

•  

Sequence of ERP Events 

 

• Upon the discovery of an SSO, Town staff shall respond to the head works pump station 

and assess the magnitude of the SSO event. 

• Town staff should evaluate the operation of the pump station to determine if the SSO is 

the result of pumping failure or overwhelming flow from the SASS. 

• In the event of pumping failure, the Town should take what actions are necessary to 

return the pump station to normal operations. 

• If the pump station is fully operational, the Town staff shall access the cause of the 

excess flow, such as I&I from a rain event. 

• Town staff should begin the SSO notification process that includes DWI – Asheville RO, 

Town Manager, and other elected officials. 

• Town staff shall visually inspect the connection points with contributing systems such as 

Rumbling Bald and the County line serving Chimney Rock Village to determine if the 

SSO is a result of a failure in a connecting system. 

• If the magnitude and duration of the SSO is such that it is continuous and uncontrolled, 

the Town shall begin the notification process of the individuals listed in Sections I and II. 



 

SASS Emergency Response Plan 4 

 

• The Town shall begin the lake drawdown process subject to the established requirements 

and conditions until that lake level is reduced to its lowest level or the SSO stops, which 

ever come first. 

• The Town shall notify the public of a potential SASS failure and shall restrict access to 

Lake Lure for staff, contractors, consultants, and related regulatory staff. 

• The Town shall execute the closing procedures of the emergency shutoff valve to reduce 

the flow until the SSO is eliminated. 

• The selected diving contractor/s shall be mobilized to begin searching for the leak. 

• The Town shall throttle the emergency shut-off valve the extent that the subsequent flow 

and sound may be utilized in the search for the failure. 

o The flow rate shall not exceed the headworks pumping capacity. 

o This process shall take place with close coordination of applicable. 

o The emergency shut-off valve shall be continuously staffed when it is not fully 

closed for the duration of the failure event. 

• 
1The Town shall activate the Sewer Access Valve and begin the lake drawdown process 

subject to the established requirements and conditions until that lake level is reduced to 

its lowest level or the SSO stops, which ever come first. 

• Once the failure is located, the pipe shall be repaired, and the location documented. 

o If possible a coupon of the pipe shall be taken for further analysis. 

o The repair should be documented with video and/or photographs. 

• The emergency access valve shall be opened slowly to drain the SASS and verify the 

failure event is suspended. 

• Once the failure event has been resolved, the Town shall notify the public and emergency 

contacts that the situation is resolved. 

• The Town shall restore the lake levels to normal and open the lake to normal operations 

 

                                                 

 

1 The Sewer Access Valve is a proposed capability 





























APPENDIX F
Sludge Production Ledger
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APPENDIX G
Wastewater Treatment Plant (Plant) Photos





 

 

 

 

 

 

 

 

 

 

 

   Fine Screen installed incorrectly allows solids to bypass 

   the screen 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 Flash Mix installed below the hundred year flood elevation 

 



 

 

 

 

 

 

 

 

 

 

 

 

 

 Flocculation Basin installed below hundred year flood elevation and 

 Shows signs of acid attack 

 

 

 

 

 

  

 

 

 

 

 

 

 

 Sedimentation Basin with heavy solids deposition due to P/C 

 Process and non-functioning digester 



 

 

 

 

 

 

 

 

 

 

 

 

 Sedimentation Basin installed below the hundred year flood elevation, 

 the water depth is 4’ shallower than the design documents, the walls 

 are 6” thick and likely have only one 1 level of reinforcement. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 WAS pump station installed below hundred year flood elevation 



 

 

 

 

 

 

 

 

 

 

 

 

 

 Digester is structurally deficient, is not able to be completely filled, 

 cannot decant, or safely aerate. 

 

 

 

 

 

 

 

 

 

 

 Secondary Clarifier is only 8’ deep and SOR is above recommended value 

 and installed below the hundred year flood elevation 

 

 

 



 

 

 

 

 

 

 

 

 

 

 

 

 Secondary Clarifier full scum box with heavy solids that bypass the fine screen 

 

 

 

 

 

 

 

 

 

 

 

 

 

 Chlorine Contact Chamber installed below hundred year flood 

 Elevation and in need of rehabilitation 

 



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 Influent Pump Station routinely overwhelmed by lake infiltration 

 

 

 

 



APPENDIX H
Flow Population Description
Future Peak Flow Analysis

Future Peaking Factor
Future Peaking Factor
Future Peaking Factor

Lake Lure Flow Projections without
completion of the proposed project

Seasonal Peaking Factor





Town of Lake Lure

PF = 3.5Qa
0.807

Future Flow Peaking Factor

0.18 0.9 Use minimum PF = 2.5

where Qa = Flow in MGD

Future Peaking Factor (20 year)

Local Government Unit Name:  

Project Name:  Subaqueous Sewer System Replacement

Peaking Factor Calculations

FOR USE WITH GLS

\\labsrv-clt1\Share2\projects-201x\2200559 Lake Lure On-Call Professional Services\CFile\Ph1-5\040-Reports-Studies\ER-EID\2015 WW Collection 

System Exp (Autosaved).xlsx

Future Peaking Factor - Formula

*The peaking factor will
be 2.5 after completion of
the entire project in 2034.

*



Town of Lake Lure

18 + (P
0.5

)

4 + (P
0.5

)

Future Population Peaking Factor

10,209 2.9

where P = population in thousands

Peaking Factor Calculations

Subaqueous Sewer System Replacement

PF = 

Future Peaking Factor (20 year)

Local Government Unit Name:  

Project Name:  

FOR USE WITH WWTP

\\labsrv-clt1\Share2\projects-201x\2200559 Lake Lure On-Call Professional Services\CFile\Ph1-5\040-Reports-Studies\ER-EID\2015 WW Collection 

System Exp (Autosaved).xlsx

Future Peaking Factor - Populat
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Seasonal Variation Flow Analysis

Subaqueous Sewer System Replacement

Town of Lake Lure

Average Daily Flow (gpd) 162,050        

Min MADF (gpd) SPF 0.72 116,028        

Max MADF (gpd) SPF 1.25 202,418        

Average Daily Flow (gpd) 183,612        

Min MADF (gpd) SPF 0.72 131,467        

Max MADF (gpd) SPF 1.25 229,351        

Peaking Factor* 2.5

Peak Flow (gpd) 459,030        

Min Seasonal Pk Flow (gpd) SPF 0.72 328,667        

Max Seasonal Pk Flow (gpd) SPF 1.25 573,378        

*The Peaking Factor will be 2.5 after 2034

Current

20 Yr Projected



APPENDIX I
Current Population

Population Projections
US Census Data

- Current Population
- Population Projections

- Current Population
- Population Projections
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County Municipality Year Population

Rutherford Chimney Rock April 1, 2010 113

Rutherford Lake Lure April 1, 2010 1192

Rutherford Chimney Rock July 1, 2010 113

Rutherford Lake Lure July 1, 2010 1185

Rutherford Chimney Rock July 1, 2011 114

Rutherford Lake Lure July 1, 2011 1202

Rutherford Chimney Rock July 1, 2012 113

Rutherford Lake Lure July 1, 2012 1198

Rutherford Chimney Rock July 1, 2013 112

Rutherford Lake Lure July 1, 2013 1199

Rutherford Chimney Rock July 1, 2014 111

Rutherford Lake Lure July 1, 2014 1199

Rutherford Chimney Rock July 1, 2015 111

Rutherford Lake Lure July 1, 2015 1205

Rutherford Chimney Rock July 1, 2016 111

Rutherford Lake Lure July 1, 2016 1207

Rutherford Chimney Rock July 1, 2017 112

Rutherford Lake Lure July 1, 2017 1218

Rutherford Chimney Rock July 1, 2018 112

Rutherford Lake Lure July 1, 2018 1226

Rutherford Chimney Rock July 1, 2019 112

Rutherford Lake Lure July 1, 2019 1235

Municipal Population By County 

2010-2019
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1 Survey windows for federally listed plants that occur in North Carolina can be found here: 
https://www.fws.gov/asheville/pdfs/Optimal%20Survey%20Windows%20for%20listed%20plants%202020.pdf 
2 Range-wide survey guidelines for Indiana bat can be found here: 
https://www.fws.gov/midwest/endangered/mammals/inba/surveys/pdf/FINAL%20Range-
wide%20IBat%20Survey%20Guidelines%203.23.20.pdf 

Species Suitable Habitat Impact Avoidance/Minimization 
Measures 

Bald eagle  
(Haliaeetus 
leucocephalus) 

Bald eagle habitat includes estuaries, large lakes, reservoirs, 
rivers, and some seacoasts. In winter, the birds congregate near 
open water in tall trees for spotting prey and night roosts for 
sheltering. 
 
Bald eagles generally nest near coastlines, rivers, and large 
lakes where there is an adequate food supply. They nest in 
mature or old-growth trees, snags (dead trees), cliffs, and rock 
promontories.  Nest sites typically include at least one perch 
with a clear view of the water, where they forage. Eagle nests 
are constructed with large sticks, and may be lined with moss, 
grass, plant stalks, lichens, seaweed, or sod. Bald eagle nests 
are generally 4-5 feet wide and 2-4 feet deep, although the 
nesting pair will add nesting material to the nest every year. 

If any active nests are detected 
within a half mile of the project site, 
we request that work at the site be 
restricted from mid-January through 
July in order to prevent adverse 
impacts to the bald eagle.  This will 
prevent disturbance of the eagles 
from the egg laying period until the 
young fledge, which encompasses 
their most vulnerable times. 
 

Dwarf-flowered 
heartleaf  
(Hexastylis 
naniflora) 

Dwarf-flowered heartleaf typically grows in acidic soils along 
bluffs and adjacent slopes, in boggy areas next to streams and 
creek heads, and along the slopes of nearby hillsides and 
ravines. 

Avoid direct/indirect impacts to 
suitable habitat.  Survey for the 
presence of this species during the 
appropriate survey window.1  
Members of the genus Hexastylis 
can be identified any time of year 
using characteristic evergreen 
leaves, but flowers are required to 
diagnose this species.  
 

Indiana bat  
(Myotis sodalis) 

Potential winter habitat/hibernacula for Indiana bats include 
caves (and their associated sinkholes, fissures, and other karst 
features), rockshelters, underground quarries, and abandoned 
mine portals (and their associated underground workings). 
 
Suitable summer habitat for Indiana bats consists of a wide 
variety of forested/wooded habitats where they roost, forage, 
and travel and may also include some adjacent and 
interspersed nonforested habitats such as emergent wetlands 
and adjacent edges of agricultural fields, old fields and 
pastures. This includes forests and woodlots containing 
potential roosts (i.e., live trees and/or snags ≥5 inches diameter 
at breast height (dbh)2 (12.7 centimeters (cm)) that have 
exfoliating bark, cracks, crevices, and/or hollows), as well as 
linear features such as fencerows, riparian forests, and other 
wooded corridors. Individual trees may be considered suitable 
habitat when they exhibit the characteristics of a potential 
roost tree and are located within 1,000 feet (305 meters) of 
another forested/wooded habitat. 
 
 

Avoid direct/indirect impacts to 
suitable habitat. Avoid tree clearing 
activities during the active season 
for this species: April 1 – October 15.  
Survey for the presence of this 
species following Range-wide survey 
guidelines for Indiana bat2 
 
 
 

https://www.fws.gov/asheville/pdfs/Optimal%20Survey%20Windows%20for%20listed%20plants%202020.pdf
https://www.fws.gov/midwest/endangered/mammals/inba/surveys/pdf/FINAL%20Range-wide%20IBat%20Survey%20Guidelines%203.23.20.pdf
https://www.fws.gov/midwest/endangered/mammals/inba/surveys/pdf/FINAL%20Range-wide%20IBat%20Survey%20Guidelines%203.23.20.pdf


 

Northern long-
eared bat  
(Myotis 
septentrionalis) 

Northern long-eared bats spend winter hibernating in caves 
and mines, called hibernacula.  They use areas in various sized 
caves or mines with constant temperatures, high humidity, and 
no air currents.  Within hibernacula, surveyors find them 
hibernating most often in small crevices or cracks, often with 
only the nose and ears visible. During the summer, northern 
long-eared bats roost singly or in colonies underneath bark, in 
cavities or in crevices of both live trees and snags (dead trees).  
Males and non-reproductive females may also roost in cooler 
places, like caves and mines.  Northern long-eared bats seem to 
be flexible in selecting roosts, choosing roost trees based on 
suitability to retain bark or provide cavities or crevices.  This bat 
has also been found rarely roosting in structures, like barns and 
sheds. 
 

Avoid direct/indirect impacts to 
suitable habitat. Avoid tree clearing 
activities during the active season 
for this species: April 1 – October 15.  
Survey for the presence of this 
species following Range-wide survey 
guidelines for Indiana bat2 
  

Rock gnome lichen  
(Gynmoderma 
lineare) 

Rock gnome lichen is primarily limited to vertical rock faces 
where seepage water from forest soils above flows at (and only 
at) very wet times. It appears the species needs a moderate 
amount of light, but that it cannot tolerate high-intensity solar 
radiation. It does well on moist, generally open, sites, with 
northern exposures, but needs at least partial canopy coverage 
where the aspect is southern or western. 

Avoid direct/indirect impacts to 
suitable habitat.  Survey for the 
presence of this species during the 
appropriate survey window.1 
 

Small-whorled 
pogonia  
(Isotria 
medeoloides) 

This orchid grows in older hardwood stands of beech, birch, 
maple, oak, and hickory that have an open understory. 
Sometimes it grows in stands of softwoods such as hemlock. It 
prefers acidic soils with a thick layer of dead leaves, often on 
slopes near small streams. 

Avoid direct/indirect impacts to 
suitable habitat.  Survey for the 
presence of this species during the 
appropriate survey window. 1 
  

White irisette  
(Sisyrinchium 
dichotomum) 

The species is found on mid‑elevation slopes, characterized by 
open, dry-to-moderate-moisture oak‑hickory forests. White 
irisette usually grows in shallow soils on regularly disturbed 
sites (such as woodland edges and roadsides) and over rocky, 
steep terrain. 

Avoid direct/indirect impacts to 
suitable habitat.  Survey for the 
presence of this species during the 
appropriate survey window. 1 
  



 
 

North Carolina Department of Natural and Cultural Resources 
State Historic Preservation Office 

Ramona M. Bartos, Administrator 
Governor Roy Cooper                            Office of Archives and History  
Secretary Susi H. Hamilton                                                      Deputy Secretary Kevin Cherry  

Location: 109 East Jones Street, Raleigh NC 27601     Mailing Address: 4617 Mail Service Center, Raleigh NC 27699-4617   Telephone/Fax: (919) 814-6570/814-6598 

 
December 11, 2020 
 
MEMORANDUM 
 
TO:  Susan Kubacki      susan.kubacki@ncdenr.gov  

Division of Water Infrastructure  
NC Department of Environmental Quality   

 
FROM: Ramona M. Bartos, Deputy  

State Historic Preservation Officer  
 
SUBJECT:  Lake Lure Subaqueous Sanitary Sewer Replacement (previously: Lake Lure Green Line 

Sewer Interconnection, Lake Lure to Spindale), Rutherford County, ER 16-2351  
  
Thank you for your email of November 2, 2020, regarding the above-referenced project. We have reviewed 
the submission and offer the following comments. We apologize for the delay in our response and any 
inconvenience it may have caused.  
  
The project as proposed will have no adverse effect on the National Register-eligible Lake Lure Dam and 
Hydroelectric Plant (RF0605).  
 
The above comments are made pursuant to Section 106 of the National Historic Preservation Act and the 
Advisory Council on Historic Preservation’s Regulations for Compliance with Section 106 codified at 36 
CFR Part 800.  
  
Thank you for your cooperation and consideration. If you have questions concerning the above comment, 
contact Renee Gledhill-Earley, environmental review coordinator, at 919-814-6579 
or environmental.review@ncdcr.gov. In all future communication concerning this project, please cite the 
above referenced tracking number.  
 

mailto:susan.kubacki@ncdenr.gov
mailto:environmental.review@ncdcr.gov


MEMORANDUM 

To:  

From: 

Re: 

Date: 

Susan Kubacki
Environmental Assessment Coordinator
Division of Water Infrastructure
Environmental and Special Projects Unit

Lyn Hardison 
Division of Environmental Assistance and Customer Service 
Environmental Assistance and Project Review Coordinator            
Washington Regional Office 

Environmental Review/Engineering Report
Lake Lure Sanitary Sewer Replacement Project - Proposal to replace Lake 
Lure’s existing sewer collection system and continue using their own 
wastewater treatment plant.   DEQ#1791 REV
Rutherford County

March 31, 2021

The Department of Environmental Quality has completed the review of the proposal 
referenced project. Please refer to NC Wildlife Resource Commission comments and take 
their concerns and recommendations into consideration. 

We appreciate the opportunity to respond during the the Department’s internal review.  

Thank you for the opportunity to respond. 

Attachments



Project Number:  DEQ #1791
Revised

Date Received: 3-9-2021 

Department of Environmental Quality 
Project Review Form 

County: Rutherford

Project Description: 

Asheville 

Fayetteville 

Mooresville 

Raleigh 

Washington 

Wilmington 

Winston-Salem 

Air 
DWR 

DWR - Public Water 
DEMLR (LQ & SW) 

Coastal Management 

Marine Fisheries 

Manager Sign-Off/Region: Date: In-House Reviewer/Agency: 

Response (check all applicable) 

No objection to project as proposed. No Comment 

Insufficient information to complete review Other (specify or attach comments) 

Regional Office Regional Office Area In-House Review 

This Project is being reviewed as indicated below: 

If you have any questions, please contact: 
Lyn Hardison at lyn.hardison@ncdenr.gov or (252) 948-3842 

943 Washington Square Mall Washington NC 27889 
Courier No. 16-04-01 

Air Quality 
Parks & Recreation 

Waste Mgmt 

Water Resources Mgmt  
(Public Water, Planning & Water 
Quality Program) 

DWR-Transportation Unit 

DWM-UST 

Military Affairs 

Due Date: 3-30-2021 

REVISED Environmental Review/Engineering Report - Town of Lake Lure’s Subaqueous 
Sanitary Sewer Replacement Project 

DMF-Shellfish Sanitation 

Wildlife  Andrea Leslie 

Wildlife - DOT

3/30/2021 A Leslie/NCWRC

X

Revised report did not address concerns and recommendations noted on first draft. Therefore, our earlier comments still apply



 

 North Carolina Wildlife Resources Commission  
Cameron Ingram, Executive Director 

 
Mailing Address:  Habitat Conservation  •  1721 Mail Service Center  •  Raleigh, NC  27699-1721 

Telephone:    (919) 707-0220  •  Fax:    (919) 707-0028 

MEMORANDUM 
 
TO: Lyn Hardison, Environmental Assistance and SEPA Coordinator 
 NCDENR Division of Environmental Assistance and Customer Services 
 
FROM: Andrea Leslie, Mountain Region Coordinator    
 Habitat Conservation  
 
DATE: 21 October 2020 
 
SUBJECT: Engineering Report for Lake Lure Subaqueous Sanitary Sewer Replacement 
 DEQ Project No. 1791 
 
Biologists with the North Carolina Wildlife Resources Commission have reviewed the 
Engineering Report for the Lake Lure Subaqueous Sanitary Sewer Replacement, and we are 
familiar with the habitat values of the area.  Our comments are provided in accordance with 
provisions of the Fish and Wildlife Coordination Act (48 Stat. 401, as amended; 16 U.S.C. 661-
667e) and the North Carolina General Statutes (G.S. 113-131 et seq.). 
 
The report proposes to address chronic issues with infiltration and inflow (I&I) and wastewater 
treatment plant (WWTP) inadequacies, which have resulted in numerous NPDES permit 
violations.  Both the sanitary sewer collection system and the WWTP are operating under 
pending Special Order of Consent.  The report proposes the following: 

 During the first phase of work, the subaqueous sanitary sewer system (SASS) would be 
replaced with gravity flowing sewers that would be placed upland and parallel to more 
than 19 miles of lake shoreline.  Currently, the I&I from the lake into the SASS 
contributes the majority of flow to the WWTP. 

 The second phase of work would involve retrofitting the WWTP, which has been 
operating as a physical-chemical plant due to the high volume of wastewater delivered by 
the SASS.  This plant is incapable of treating ammonia, and it has had chronic problems 
meeting its permit limits for flow, total suspended solids, and ammonia.  As the first 
phase would address the majority of I&I issues and the excessive flows sent to the 
WWTP, the WWTP would be rehabilitated into a biological treatment system.  The 
Engineering Report proposes to address the following components:  step screen, grit 
removal system, influent pump station, process train, clarifier, digesters, and chlorine 



Lake Lure Sewer Rehab Page 2 October 21, 2020 
L. Lure & Broad R, Rutherford Co. 

contact chamber.  It is our understanding that the WWTP design is still under 
development. 

 
There is an excellent Smallmouth Bass fishery downstream of the lake in the Broad River.  
However, native mussels and other native fish species are highly impacted below the dam and 
the WWTP, and the community starts to recover more than 4 miles downstream.  Even in this 
recovery area, NCWRC biologists have documented recent mussel die-offs.  NC Division of 
Water Resources biologists have also documented a highly impacted (Fair) benthic 
macroinvertebrate community in the Broad River over several decades, and this section of river 
is on the 303(d) list due to biological impairment.   
 
We support the rehabilitation to the sewer collection system and the WWTP, as these actions 
should address chronic issues with ammonia, TSS, and sanitary sewer overflows.  We 
recommend that the WWTP design take into consideration possible impacts to water quality 
resulting from ammonia, pharmaceutical and personal care products (PPCP)/endocrine disrupting 
compounds (EDC), chlorine, and treatment plant upsets.  In order to address these concerns, we 
recommend considering the following: 

 Include measures (e.g., flow equalization and offline storage) to ensure consistent 
effluent water quality and downstream protection from overflows. The WWTP should 
provide a minimum of five days of storage for untreated or undertreated wastewater. We 
are concerned about impacts to water quality, aquatic habitat, and aquatic species should 
treatment upsets occur particularly during low flow periods (e.g., 7Q10 or less). The 
Environmental Assessment (EA) should include a description of the measures that will be 
used to store untreated or undertreated wastewater, as well as measures used to ensure 
consistent effluent water quality and downstream protection from overflows.  

 Develop site-specific acute and chronic water quality standards for ammonia, using the 
2013 USEPA’s Aquatic Life Ambient Water Quality Criteria for Ammonia-Freshwater. 

 Studies have shown PPCP and EDC in municipal effluent can cause adverse 
physiological effects to fish and freshwater mussels (Bouchard et al. 2009, Bringolf et al. 
2010, Farcy et al. 2011, Gagné et al. 2011a, Gagné et al. 2011b, Liney et al. 2011, and 
Vajda et al. 2001). The WWTP should be designed with technology that is known to 
reduce or eliminate PPCPs and EDCs from wastewater. Some measures that appear to 
provide effective reduction or elimination of these emerging contaminants include 
membrane bioreactors, granular activated carbon, powdered activated carbon, ozonation, 
and combinations of these treatment technologies. The EA should provide a discussion 
on emerging contaminants, particularly PPCPs and EDCs, and the treatment measures 
that will be used in the WWTP to reduce or eliminate these from the effluent.  

 Incorporate a disinfection system using ultraviolet light or ozone instead of chlorine.  
Chlorine is acutely toxic to aquatic organisms and can form secondary compounds that 
are detrimental to aquatic life.   

 
Chronic problems with wastewater treatment an obvious stressor impacting the Broad River.  
However, the Broad River is subject to extreme fluctuations in flow due to operations at the near 
100-year old hydropower dam on Lake Lure.  Concurrent with the sewer collection system and 
WWTP project are plans to retrofit of the 100-year old hydropower dam.  In order to restore 
water and habitat quality in the Broad River, we recommend that this retrofit incorporate changes 
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to the flow regime (e.g., increasing minimum flows and modifying flow surges) and possible 
modifications in outflow temperature to more closely mimic temperatures of streams that feed 
the lake.  These changes in dam operation are likely more important than the WWTP treatment 
recommendations noted above to restore the Broad River, allowing its native fish and mussel 
community to rebound and supporting a dependable and enjoyable boating and angling 
experience.  
 
Thank you for the opportunity to review and comment on this project.  Please contact me at 
(828) 400-4223 if there are any questions about these comments. 
 
Literature cited:  
Bouchard, B., F. Gagné, M. Fortier, and M Fournier. 2009. An in-situ study of the impacts of 
urban wastewater on the immune and reproductive systems of the freshwater mussel Elliptio 
complanata. Comparative Biochemistry and Physiology Part C: Toxicology and Pharmacology 
150(2):132-140.  
 
Bringolf, R.B., R.M. Heltsley, J.T. Newton, C.B Eads, S.J. Fraley, D. Shea, W.G. Cope. 2010. 
Environmental occurrence and reproductive effects of the pharmaceutical fluoxetine in native 
freshwater mussels. Environmental Toxicology and Chemistry 29(6):1311-1318.  
 
Farcy, E., F. Gagné, L Martel, M. Fortier, S. Trépanier, P. Brousseau, M. Fournier. 2011. Short-
term physiological effects of a xenobiotic mixture on the freshwater mussel Elliptio complanata 
exposed to municipal effluents. Environmental Research 111(8):1096-1106. 
 
Gagné F., C André, P. Cejka, R. Hausler, and M Fournier. 2011a. Evidence of neuroendocrine 
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Environment 409(19):3711-3718.  
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ec: Landon Davidson, NCDWR 

Byron Hamstead, US Fish and Wildlife Service 
Chris Goudreau, TR Russ, and Chris Wood, NCWRC 

  
 

 
 
 

 



 
 

 

 

 

 

 
March 22, 2021 

MEMORANDUM 

To:               Lyn Hardison 
  Department of Environmental Quality 
 
From:  David Wainwright 
  SEPA Coordinator, Division of Water Resources 
 
Subject: Project #1791 (Revised) 
  Engineering Report 

Subaqueous Sanitary Sewer Replacement/Wastewater Collection Systems 
Improvements  

Rutherford County 
 
The Division of Water Resources’ (DWR) Central Office staff have reviewed the revised Engineering 
Report for the proposed Subaqueous Sanitary Sewer Replacement project for the Town of Lake Lure. 
The proposed project will replace Lake Lure’s existing sewer collection system and continue using 
their own wastewater treatment plant. Based on the proposed project revisions, staff provide the 
following updated comments: 
 
Municipal Permitting Unit (Christyn Fertenbaugh – Christyn.Fertenbaugh@ncdenr.gov or 919-
707-3625): 

• Sewer extension permit(s) will be necessary for the construction and operation of the new 
sewer lines as well as for any modifications to existing lines. These sewer permits will need 
to proceed through the full technical review due to the design aspects listed in the proposal, 
including the review and approval of alternative designs.  

o As described in the documents, specialty design considerations are necessary for the 
encroachment of the sewers on Lake Lure and related water bodies as well as for the 
proposed unique alternatives.  

• An Authorization to Construct will be necessary for any proposed alternations to the existing 
treatment plant.  

• Updates to the current NPDES discharge permit may be necessary at permit renewal, based 
on the currently proposed changes to the treatment plant. Changes in capacity or overall 
treatment design/process will require permit revision prior to making the changes.  

 
The Division of Water Resources, Central Office, thanks you for the opportunity to comment. Should 
you have questions regarding any of the above comments, please contact the listed staff. I can be 
reached at either David.Wainwright@ncdenr.gov or 919-707-9045. 
 
 
ec:  Christyn Fertenbaugh, Municipal Permitting Unit 
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After review of this project it has been determined that the DEQ permit(s) and/or approvals indicated may need to be obtained in order for this 
project to comply with North Carolina Law. Questions regarding these permits should be addressed to the Regional Office indicated on the 

reverse of the form. All applications, information and guidelines relative to these plans and permits are available from the same Regional Office. 
 

 PERMITS SPECIAL APPLICATION PROCEDURES or REQUIREMENTS 

Normal Process 
Time 
(statutory time 
limit) 

 

Permit to construct & operate wastewater 
treatment facilities, non-standard sewer system 
extensions & sewer systems that do not 
discharge into state surface waters. 

Application 90 days before begins construction or award of 
construction contracts. On-site inspection may be required. Post-
application technical conference usual. 

30 days 
(90 days) 

 

Permit to construct & operate, sewer 
extensions involving gravity sewers, pump 
stations and force mains discharging into a 
sewer collection 
system  

Fast-Track Permitting program consists of the submittal of an 
application and an engineer's certification that the project meets all 
applicable State rules and Division Minimum Design Criteria. 

30 days 
(N/A) 

 

NPDES - permit to discharge into surface water 
and/or permit to operate and construct 
wastewater facilities discharging into state 
surface waters.  

Application 180 days before begins activity. On-site inspection. Pre-
application conference usual. Additionally, obtain permit to construct 
wastewater treatment facility-granted after NPDES. Reply time, 30 days 
after receipt of plans or issue of NPDES permit-whichever is later.  

90-120 days 
(N/A) 

 Water Use Permit  Pre-application technical conference usually necessary. 
30 days 
(N/A) 

 Well Construction Permit  

Complete application must be received and permit issued prior to the 
installation of a groundwater monitoring well located on property not 
owned by the applicant, and for a large capacity (>100,000 gallons per 
day) water supply well. 

7 days 
(15 days) 

 Dredge and Fill Permit  

Application copy must be served on each adjacent riparian property 
owner. On-site inspection. Pre-application conference usual. Filling may 
require Easement to Fill from N.C. Department of Administration and 
Federal Dredge and Fill Permit.  

55 days 
(90 days) 

 
Permit to construct & operate Air Pollution 
Abatement facilities and/or Emission Sources as 
per 15 A NCAC (2Q.O100 thru 2Q.0300)  

Application must be submitted and permit received prior to 
construction and operation of the source.  If a permit is required 
in an area without local zoning, then there are additional 
requirements and timelines (2Q.0113). 

90 days 

 
Any open burning associated with subject 
proposal must be in compliance with 15 A NCAC 
2D.1900 

N/A 
60 days 

(90 days) 

 

Demolition or renovations of structures 
containing asbestos material must be in 
compliance with 15 A NCAC 20.1110 (a) (1) 
which requires notification and removal prior to 
demolition. Contact Asbestos Control Group 
919-707-5950 

Please Note - The Health Hazards Control Unit (HHCU) of the N.C. 
Department of Health and Human Services, must be notified of plans to 
demolish a building, including residences for commercial or industrial 
expansion, even if no asbestos is present in the building. 

60 days 
(90 days) 

 

The Sedimentation Pollution Control Act of 1973 must be properly addressed for any land disturbing activity. An erosion & 
sedimentation control plan will be required if one or more acres are to be disturbed. Plan must be filed with and approved 
by applicable Regional Office (Land Quality Section) at least 30 days before beginning activity.  A NPDES Construction 
Stormwater permit (NCG010000) is also usually issued should design features meet minimum requirements.   A fee of $65 
for the first acre or any part of an acre.  An express review option is available with additional fees. 

20 days 
(30 days) 

 
Sedimentation and erosion control must be addressed in accordance with NCDOT’s approved program.  Particular 
attention should be given to design and installation of appropriate perimeter sediment trapping devices as well as stable 
Stormwater conveyances and outlets.  

(30 days) 
 

 
Sedimentation and erosion control must be addressed in accordance with       Local Government’s approved program.  
Particular attention should be given to design and installation of appropriate perimeter sediment trapping devices as well 
as stable Stormwater conveyances and outlets. 

Based on Local 
Program 

 
Compliance with 15A NCAC 2H .0126 - NPDES Stormwater Program which regulates three types of activities: Industrial, 
Municipal Separate Storm Sewer System & Construction activities that disturb ≥1 acre.   

30-60 days 
(90 days) 

 
Compliance with 15A NCAC 2H 1000 -State Stormwater Permitting Programs regulate site development and post-
construction stormwater runoff control.  Areas subject to these permit programs include all 20 coastal counties, and 
various other counties and watersheds throughout the state.   

45 days 
(90 days) 
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PERMITS SPECIAL APPLICATION PROCEDURES or REQUIREMENTS 

Normal Process 
Time 
(statutory time 
limit) 

 Mining Permit  

On-site inspection usual. Surety bond filed with DEQ Bond amount 
varies with type mine and number of acres of affected land. Affected 
area greater than one acre must be permitted. The appropriate bond 
must be received before the permit can be issued.  

30 days 
(60 days) 

 Dam Safety Permit  

If permit required, application 60 days before begin construction. 
Applicant must hire N.C. qualified engineer to: prepare plans, inspect 
construction, and certify construction is according to DEQ approved 
plans. May also require a permit under mosquito control program. And 
a 404 permit from Corps of Engineers. An inspection of site is necessary 
to verify Hazard Classification.  A minimum fee of $200.00 must 
accompany the application. An additional processing fee based on a 
percentage or the total project cost will be required upon completion.  

30 days 
(60 days) 

 Oil Refining Facilities  N/A 
90-120 days 
(N/A) 

 Permit to drill exploratory oil or gas well  
File surety bond of $5,000 with DEQ running to State of NC conditional 
that any well opened by drill operator shall, upon abandonment, be 
plugged according to DEQ rules and regulations. 

10 days 
N/A 

 Geophysical Exploration Permit  
Application filed with DEQ at least 10 days prior to issue of permit.  
Application by letter. No standard application form.  

10 days 
N/A 

 State Lakes Construction Permit  
Application fee based on structure size is charged. Must include 
descriptions & drawings of structure & proof of ownership of riparian 
property 

15-20 days 
N/A 

 401 Water Quality Certification  
Compliance with the T15A 02H .0500 Certifications are required 
whenever construction or operation of facilities will result in a 
discharge into navigable water as described in 33 CFR part 323. 

60 days 
(130 days) 

 

Compliance with Catawba, Goose Creek, Jordan Lake, Randleman, Tar Pamlico or Neuse Riparian Buffer Rules is required. 
Buffer requirements: http://deq.nc.gov/about/divisions/water-resources/water-resources-permits/wastewater-
branch/401-wetlands-buffer-permits/401-riparian-buffer-protection-program 
 

 

 

Nutrient Offset: Loading requirements for nitrogen and phosphorus in the Neuse and Tar-Pamlico River basins, and in the 
Jordan and Falls Lake watersheds, as part of the nutrient-management strategies in these areas.  DWR nutrient offset 
information: 
http://deq.nc.gov/about/divisions/water-resources/planning/nonpoint-source-management/nutrient-offset-information 
 

 

 CAMA Permit for MAJOR development  $250.00 - $475.00 fee must accompany application  
75 days 

(150 days) 

 CAMA Permit for MINOR development  $100.00 fee must accompany application  
22 days 

(25 days) 

 
Abandonment of any wells, if required must be in accordance with Title 15A. Subchapter 2C.0100.  
 

 

 
Notification of the proper regional office is requested if "orphan" underground storage tanks (USTS) are discovered during 
any excavation operation.  

 

 

Plans and specifications for the construction, expansion, or alteration of a public water system must be approved by the 
Division of Water Resources/Public Water Supply Section prior to the award of a contract or the initiation of construction 
as per 15A NCAC 18C .0300 et. seq., Plans and specifications should be submitted to 1634 Mail Service Center, Raleigh, 
North Carolina 27699-1634.  All public water supply systems must comply with state and federal drinking water monitoring 
requirements. For more information, contact the Public Water Supply Section, (919) 707-9100. 

30 days 

 
If existing water lines will be relocated during the construction, plans for the water line relocation must be submitted to 
the Division of Water Resources/Public Water Supply Section at 1634 Mail Service Center, Raleigh, North Carolina 27699-
1634. For more information, contact the Public Water Supply Section, (919) 707-9100. 

30 days 

 
Plans and specifications for the construction, expansion, or alteration of the       water system must be approved 
through the       delegated plan approval authority.  Please contact them at       for further information. 
 

 

http://deq.nc.gov/about/divisions/water-resources/water-resources-permits/wastewater-branch/401-wetlands-buffer-permits/401-riparian-buffer-protection-program
http://deq.nc.gov/about/divisions/water-resources/water-resources-permits/wastewater-branch/401-wetlands-buffer-permits/401-riparian-buffer-protection-program
http://deq.nc.gov/about/divisions/water-resources/planning/nonpoint-source-management/nutrient-offset-information
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Other Comments (attach additional pages as necessary, being certain to comment authority) 

Division Initials No 
comment 

Comments Date 
Review 

DAQ                /  /     
DWR-WQROS  GLD   Project workd in the backshore will likely require an Inidvidual 401 Water 

Quality Certification. Contact Amy Annino at 828-296-4500 for additional 
information. Construction BMPs and sound erosion control measures shall 
be utilized to avoid discharging sediment laden water to streams and 
wetlands, which may result in a water quality violation. Please contact Tim 
Heim regarding sewer permitting. Please contact the USACE first for 
determination of permitting, the contact is Brandee Boggs 
Brandee.C.Boggs@usace.army.mil  828-271-7980 x4224. The ARO WQROS 
is aware of this project and working closely with the permit holder. A trout 
buffer variance may be necessary (see DEMLR).    

3/15/2021 

DWR-PWS MG  If existing water mains of a public water system will be relocated during the 
project, plans for water line relocation must be submitted to the Division of 
Water Resources/Public Water Supply Section. 

3/16/21 

DEMLR (LQ & SW)                /  /     
DWM – UST                /  /     
Other Comments                /  /     

 
REGIONAL OFFICES 

Questions regarding these permits should be addressed to the Regional Office marked below. 
 

         Asheville Regional Office 
2090 U.S. 70 Highway  
Swannanoa, NC 28778-8211 
Phone: 828-296-4500 
Fax: 828-299-7043 

         Fayetteville Regional Office 
225 Green Street, Suite 714,  
Fayetteville, NC 28301-5043 
Phone: 910-433-3300 
Fax: 910-486-0707 

         Mooresville Regional Office 
610 East Center Avenue, Suite 301, 
 Mooresville, NC 28115 
Phone: 704-663-1699 
Fax: 704-663-6040 

         Raleigh Regional Office 
3800 Barrett Drive,  
Raleigh, NC 27609 
Phone: 919-791-4200 
Fax: 919-571-4718 

         Washington Regional Office 
943 Washington Square Mall,  
Washington, NC 27889 
Phone: 252-946-6481 
Fax: 252-975-3716 

        Wilmington Regional Office 
127 Cardinal Drive Ext.,  
Wilmington, NC 28405  
Phone: 910-796-7215 
Fax: 910-350-2004 

 

         Winston-Salem Regional Office 
450 Hanes Mill Road, Suite 300, 
Winston-Salem, NC 27105 
Phone: 336-776-9800 
Fax: 336-776-9797 

 

 



APPENDIX K
Subaqueous Sewer System Design Information





The determination of current capacity design must be explained in order to understand how future 
capacity design was determined. The current capacity design is based on the LOT COUNTS that 
are adjacent to the alignment (waterfront), and the number of non-waterfront lots that currently 
flow through conventional landside gravity sewers to the existing subaqueous sewers.  This latter 
category includes flows from Rumbling Bald Resort and Chimney Rock Village and in these 
cases, measured or recorded flow values were used to estimate their contributions.  Everything 
was then converted to Equivalent Residential Connections (ERCs) using 400 GPD/ERC for 
flow. This conversion results in Chimney Rock Village contributing approximately 90 ERCs (from 
flow monitoring data and includes a substantial amount of I&I) which corresponds to about 36,000 
GPD and  Rumbling Bald Resort contributing approximately 120 ERCs. 
 
There are a few locations where landside manholes along the north or south shorelines discharge 
into the subaqueous system and these account for approximately 70 landside lots. There are also 
approximately 738 water-fronting parcels, each of which are treated as an ERC. 
 
The total ERCs then is 1,018, which equates to approxmiately 408,000 gpd, using a 400 gpd ERC 
value. 
 
It should be noted again that all of the components being constructed as part of this project are 
new, replacing the existing parallel components that will eventually be abandoned.  
 
The proposed gravity sanitary sewer system will be two “parallel” systems – a North Shoreline 
system, and a South Shoreline system.  These don’t come together until they meet at the dam 
and penetrate the dam through a single pipe. The South Shoreline system collects flow from 
Chimney Rock Village and everything east of Chimney Rock Village that meets the south 
shoreline. These account for approximately 450 ERCs collected before penetrating the dam which 
equates to approximately 180,000 gpd. 
 
The North Shoreline system collects everything along the north shoreline, including Rumbling 
Bald. This accounts for approximately 570 ERCs collected before penetrating the dam, which is  
approximately 228,000 gpd. 
 
As flows are collected along each of the two shoreline systems, the peak flow of the accumulated 
collected flows will drive the sizing of the sewers, which will in turn drive the minimum required 
pipe slopes, which will in turn drive depth of the gravity sewers.  
 
Wherever gravity sewer depth reaches an elevation 20-feet below the normal lake water surface, 
a lift station will be installed to raise flows to the highest possible elevation to simply raise the flow 
to the downstream gravity sanitary sewer segment that leaves the lift station (taking into account 
minimum depth of the sewer under the backshore floor to prevent flotation and provide pipe 
protection). The gravity system will then continue until the next 20 foot depth again requires a lift 
station. This sequence will be repeated until the pipe reaches the dam and penetrates it, after 
which it will flow by gravity (bypassing the existing WWTP influent pump station) to the WWTP. 
 
Lift station locations are conceptual, but approximately 15 are anticipated, with more along the 
North Shoreline system than along the South Shoreline system (since the North Shoreline is 
considerably longer).  The specific capacity of each station will depend on how many ERCs are 
able to be collected prior to the critical (20-foot) sewer depth, as well as the specific routing 
configuration of the mains (e.g., whether dedicated branches can be extended into some coves, 
rather than routing main flows into and out of these coves sequentially).  According to the 
conceptual routing, required lift station capacities would vary from a low of 22 ERCs (8,800 gpd 



average, peaked to 53 gpm) to a high of 286 ERCs (114,400 gpd average, peaked to 423 
gpm).  However, for the sake of uniformity of equipment, pump stations with capacity 
requirements less than 250 gpm will be fitted with pumps that lift approximately 250 gpm, which 
will also ensure regular flushing of the mains regardless of low contributing flows.  Larger lift 
stations will be fitted with pumps that lift approximately 425 gpm, for the same reasons. 



Rev 1/21/2021All Tops 992.50 Q/capita 100 gpd

N-value 0.011 Q/ERC 400 gpd

C-value 130 Max HGL 990.50

Phase 1
Future 

Phases

Accum. 

Total
Avg

3.5Qa
0.807  

Peak

DEQ 

Peak
Peak (full)

Average 

(half full)
Peak Average

N111 n/a 82+74 9.05 0 507 507 141 671 504 983.45 16'' 0.14% 1525 762 2.36 1.52 623 0.87 5 N110 5.4 2.3

N110 982.58 76+51 10.02 5 0 512 142 676 509 982.48 16'' 0.14% 1526 763 2.36 1.53 772 1.08 5 N109 5.4 2.3

N109 981.40 68+79 11.20 10 0 517 144 681 513 981.30 16'' 0.14% 1528 764 2.37 1.53 428 0.60 3 N108 5.3 2.2

N108 980.70 64+51 11.90 13 0 520 144 685 516 980.60 16'' 0.14% 1535 767 2.38 1.54 926 1.31 10 N107 5.3 2.2

N107 979.29 55+25 13.31 23 0 530 147 695 525 979.19 16'' 0.14% 1532 766 2.39 1.55 951 1.34 5 N106 5.2 2.2

N106 977.85 45+74 14.75 28 0 535 149 700 529 977.75 16'' 0.14% 1526 763 2.38 1.55 872 1.22 4 N105 5.1 2.2

N105 976.53 37+02 16.07 32 0 539 150 705 533 976.43 16'' 0.14% 1524 762 2.38 1.55 774 1.08 5 N104 5.1 2.2

N104 975.35 29+28 17.25 37 0 544 151 710 538 975.25 16'' 0.15% 1556 778 2.43 1.57 110 0.16 1 N103 5.1 2.2

N103 975.09 28+18 17.51 38 0 545 151 711 538 974.99 16'' 0.14% 1521 760 2.39 1.55 943 1.31 7 N102 5.0 2.1

N102 973.68 18+75 18.92 45 0 552 153 718 545 973.58 16'' 0.14% 1521 760 2.39 1.56 828 1.15 12 N101 5.0 2.1

N101 972.43 10+47 20.17 57 0 564 157 731 555 972.33 16'' 0.14% 1529 765 2.41 1.57 947 1.33 4 S101 4.9 2.1

S101 971.00 1+00 21.60 61 0 568 158 735 559 970.90

S121 n/a 77+31 9.62 0 35 35 10 78 41 982.88 8'' 0.40% 407 203 2.00 1.08 992 3.97 15 S120 20.9 5.2

S120 978.91 67+39 13.69 15 0 50 14 103 58 978.81 8'' 0.40% 407 203 2.17 1.21 945 3.79 12 S119 14.6 3.9

S119 975.02 57+94 17.58 27 0 62 17 123 71 974.92 8'' 0.40% 407 203 2.28 1.29 978 3.92 3 S118 11.8 3.3

S118 971.00 48+16 21.50 30 0 65 18 128 74 6'' 840 0 1 S117

S117 987.02 39+76 5.58 31 0 66 18 129 75 986.92 8'' 0.40% 407 204 2.31 1.31 977 3.92 1 S116 11.1 3.1

S116 983.00 29+99 9.60 32 0 67 19 131 76 982.90 8'' 0.40% 404 202 2.30 1.31 182 0.72 0 S115 10.9 3.1

S115 982.18 28+17 10.42 32 0 67 19 131 76 982.08 8'' 0.40% 407 203 2.31 1.32 963 3.86 1 S114 10.9 3.1

S114 978.22 18+54 14.38 33 0 68 19 133 77 978.12 8'' 0.40% 407 204 2.32 1.32 842 3.38 6 S113 10.8 3.1

S113 974.74 10+12 17.86 39 0 74 21 142 84 974.64 8'' 0.40% 406 203 2.36 1.36 912 3.64 8 S112 9.9 2.9

S112 971.00 88+27 21.50 47 0 82 23 154 93 6'' 797 0 5 S111

S111 987.00 80+30 5.60 52 0 87 24 162 98 986.90 8'' 0.40% 407 203 2.45 1.42 957 3.83 7 S110 8.4 2.5

S110 983.07 70+73 9.53 67 283 385 107 537 393 982.97 14'' 0.17% 1184 592 2.41 1.53 163 0.28 0 S109 5.5 2.2

S109 982.69 69+10 9.91 74 0 392 109 545 399 982.59 14'' 0.17% 1173 586 2.40 1.53 784 1.32 8 S108 5.4 2.2

S108 981.27 61+26 11.33 82 0 400 111 554 407 981.17 14'' 0.17% 1177 588 2.42 1.54 944 1.6 15 S107 5.3 2.1

S107 979.57 51+82 13.03 97 0 415 115 571 420 979.47 14'' 0.17% 1181 591 2.44 1.56 784 1.34 6 S106 5.1 2.1

S106 978.13 43+98 14.47 103 0 421 117 577 426 978.03 14'' 0.17% 1170 585 2.43 1.56 823 1.38 2 S105 5.0 2.0

S105 976.65 35+75 15.95 105 0 423 118 579 428 976.55 14'' 0.17% 1181 590 2.45 1.57 773 1.32 2 S104 5.0 2.0

S104 975.23 28+02 17.37 107 0 425 118 582 430 975.13 16'' 0.14% 1518 759 2.26 1.44 881 1.22 8 S103 6.4 2.6

S103 973.91 19+21 18.69 115 0 433 120 590 437 973.81 16'' 0.14% 1528 764 2.28 1.45 963 1.35 13 S102 6.4 2.6

S102 972.46 9+58 20.14 128 0 446 124 605 449 972.36 16'' 0.14% 1541 770 2.31 1.47 954 1.36 1 S101 6.2 2.5

S101 971.00 0+04 21.60 129 0 447 124 606 450 970.90 16'' n/a n/a 0 n/a

S302 n/a 11+92 5.33 0 0 0 0 0 0 987.17 8'' 0.40% 406 203 0.00 0.00 960 3.84 7 S301

S301 983.33 2+32 9.27 7 0 7 2 21 8 983.23 8'' 0.41% 411 205 1.38 0.67 132 0.54 0 S109 105.7 19.4

S401 n/a 8+56 6.40 0 0 0 0 0 0 986.10 8'' 0.40% 407 203 0.00 0.00 756 3.03 8 S110

Peak RatioAvg Ratio

Capacity Ratios

2.8 (Pumped)

2.3 (Pumped)

Gravity / Lift Stations System Design Model
Manholes

MH DepthStationInv In
Shore-line 

MH#
DS MH#

(+) Service 

Conn's
Fall (ft)Length (ft)

Downstream Gravity SewerIncoming Flows
ERCs Flowrates (gpm)

Slope %Pipe DiaGrav Out

South Shoreline Alignment (Phase 1)

North Shoreline Alignment (Phase 1)

Capacity (gpm) Vel @ Flows (fps)



Rev 1/21/2021All Tops 992.50 Q/capita 100 gpd

N-value 0.011 Q/ERC 400 gpd

C-value 130 Max HGL 990.50

N111 n/a 82+74 9.05

N110 982.58 76+51 10.02

N109 981.40 68+79 11.20

N108 980.70 64+51 11.90

N107 979.29 55+25 13.31

N106 977.85 45+74 14.75

N105 976.53 37+02 16.07

N104 975.35 29+28 17.25

N103 975.09 28+18 17.51

N102 973.68 18+75 18.92

N101 972.43 10+47 20.17

S101 971.00 1+00 21.60

S121 n/a 77+31 9.62

S120 978.91 67+39 13.69

S119 975.02 57+94 17.58

S118 971.00 48+16 21.50

S117 987.02 39+76 5.58

S116 983.00 29+99 9.60

S115 982.18 28+17 10.42

S114 978.22 18+54 14.38

S113 974.74 10+12 17.86

S112 971.00 88+27 21.50

S111 987.00 80+30 5.60

S110 983.07 70+73 9.53

S109 982.69 69+10 9.91

S108 981.27 61+26 11.33

S107 979.57 51+82 13.03

S106 978.13 43+98 14.47

S105 976.65 35+75 15.95

S104 975.23 28+02 17.37

S103 973.91 19+21 18.69

S102 972.46 9+58 20.14

S101 971.00 0+04 21.60

S302 n/a 11+92 5.33

S301 983.33 2+32 9.27

S401 n/a 8+56 6.40

Manholes

MH DepthStationInv In
Shore-line 

MH#

End Phase 1 - North Alignment

End Phase 1 - N of Tryon Bay 58 0.09 987.90 4.60 989.30

71 0.13 987.80 4.70 989.21

74 0.15 987.67 4.83 989.08

Y 987.02 210 226 2.38 3.48 990.50 0.51 987.53 4.97 988.93

76 0.15 988.43 4.07 988.43

76 0.03 988.27 4.23 988.27

77 0.16 988.24 4.26 988.24

84 0.16 988.09 4.41 988.09

93 0.20 987.93 4.57 987.93

Y 987.00 217 226 2.46 3.50 990.50 0.73 987.73 4.77 987.73

Thru Dam to WWTP

Dead End - East Side Yacht Island

Dead End - West Side Yacht Island

Successive 

failures - Peak 

HGL

Failure Analysis (based on DEQ peaks)

South Shoreline Alignment (Phase 1)

North Shoreline Alignment (Phase 1)

Gravity / Lift Stations System Design Model
Lift Station & Force Main

FrBd
MH Peak 

HGL
GS hL

Q @ Pipe 

End (GPM)

BW Due 

to FM
Notes

Lift 

Station?

Max 

Allowed 

FM HGL

FM HL
FM 

Velocity

FM Flow 

Rate (GPM)
Inv Out

Pump Rate 

(GPM)



























































APPENDIX L
The Draper Plan









APPENDIX M
The Comment Response TableComment Response Letters (2)

Letter requesting extention of loan
term to 30-years





W
a

s
te

w
a

te
r 

C
o

ll
e

c
ti

o
n

 S
y
s

te
m

 I
m

p
ro

v
e

m
e

n
ts

S
u

b
a

q
u

e
o

u
s

 S
a

n
it

a
ry

 S
e

w
e

r 
R

e
p

la
c

e
m

e
n

t
T

e
c
h

n
ic

a
l 
C

o
m

m
e
n

ts

R
e

s
p

o
n

s
e
 t

o
 N

C
D

W
I 
E

m
a
il 

d
a
te

d
 M

a
y
 1

3
, 

2
0
2

1

L
a

B
e

lla
 C

o
m

m
is

s
io

n
 N

u
m

b
e

r:
 2

1
7

0
3

6
9

N
C

D
W

I 
P

ro
je

c
t 

N
u
m

b
e

r:
 C

S
3
7

0
7

4
4

-0
5

C
o

m
m

e
n

t

N
u

m
b

e
r

O
ri

g
in

a
l

C
o

m
m

e
n

t 

C
o

m
m

e
n

t 

B
y

In
it

ia
l 
R

e
s
p

o
n

s
e

R
e

s
p

o
n

s
e

 

B
y

T
 -

 T
e

c
h

n
ic

a
l 

C
o

m
m

e
n

ts

T
-1

S
e
c
ti
o
n
 5

.0
, 
6
.0

 a
n
d
 e

x
e
c
u
ti
v
e
 s

u
m

m
a
ry

 s
h
o
u
ld

 m
e
n
ti
o
n
 t
h
a
t 
th

e
 W

W
T

P
 i
s
 

c
u

rr
e

n
tl
y
 r

a
te

d
 f

o
r 

0
.9

9
5

 M
G

D
 a

n
d

 w
ill

 b
e

 r
e

p
la

c
e

d
 w

it
h

 0
.9

9
5

 M
G

D
 s

y
s
te

m
.

D
W

I 
  

  
  

  
  

  
  

T
. 

D
e

s
a

i

T
h

is
 d

e
ta

il 
h

a
s
 b

e
e

n
 a

d
d

e
d

 t
o

 S
e

c
ti
o

n
 1

.1
 a

s
 t

h
e
 l
a

s
t 

s
e

n
te

n
c
e
 o

f 
th

e
 

s
e

c
ti
o

n
, 

S
e

c
ti
o
n

 5
.1

.3
 a

s
 t

h
e

 l
a

s
t 

s
e

n
te

n
c
e

 o
f 

th
e

 s
e

c
ti
o

n
, 
S

e
c
ti
o

n
 6

.2
 a

s
 

th
e
 l
a
s
t 
s
e
n
te

n
c
e
 o

f 
th

e
 s

e
c
ti
o
n
, 
a
n
d
 S

e
c
ti
o
n
 6

.3
 a

s
 t
h
e
 l
a
s
t 
s
e
n
te

n
c
e
 o

f 

th
e
 3

rd
 p

a
ra

g
ra

p
h
 o

f 
th

e
 s

e
c
ti
o
n
.

L
a
B

e
lla

  
  
  
  

  
  
  
  
 

H
. 

M
ill

e
r

T
-2

S
B

R
 a

lt
e
rn

a
ti
v
e
 s

h
o
u
ld

 m
e
n
ti
o
n
 t
e
rt

ia
ry

 f
ilt

e
rs

 i
n
 S

e
c
ti
o
n
 5

.0
. 
 A

d
d
 a

 s
e
p
a
ra

te
 

lin
e

 i
te

m
 f

o
r 

te
rt

ia
ry

 f
ilt

e
rs

 i
n

 T
a

b
le

 5
.2

.4
1

 o
n

 p
a
g

e
 1

3
4

 o
f 

th
e

 r
e
p

o
rt

 a
n
d

 a
ll 

re
le

v
a

n
t 

s
e

c
ti
o

n
s
 a

n
d

 t
a

b
le

s
.

D
W

I 
  

  
  

  
  

  
  

T
. 

D
e

s
a

i

T
e

rt
ia

ry
 f

ilt
e

rs
 a

re
 a

d
d

e
d
 t

o
 t

h
e

 d
e
s
c
ri
p

ti
o

n
 i
n

 s
e

c
ti
o

n
 5

.4
.3

.1
. 

 T
a

b
le

 

5
.2

.4
1
 h

a
v
e
 b

e
e
n
 u

p
d
a
te

d
 t
o
 i
n
c
lu

d
e
 a

 l
in

e
 i
te

m
 f

o
r 

te
rt

ia
ry

 f
ilt

e
rs

. 
 

T
a

b
le

s
 5

.2
.4

2
 -

5
.2

.4
8

 a
n

d
 5

.2
.9

2
  

h
a

v
e

 b
e

e
n

 u
p

d
a

te
d

. 

L
a
B

e
lla

  
  
  
  

  
  
  
  
 

M
. 

W
a

ls
h

T
-3

U
p

d
a

te
 t

it
le

s
 o

f 
fi
n

a
n

c
ia

l 
a

n
a

ly
s
is

 t
a

b
le

s
 i
n

 S
e
c
ti
o

n
 8

.0
 t

o
 s

p
e

c
if
y
 w

h
ic

h
 t

a
b

le
 

is
 f

o
r 

3
0

 y
e

a
r 

lo
a

n
 t

e
rm

 a
n

d
 w

h
ic

h
 o

n
e

 i
s
 f

o
r 

2
0

 y
e

a
rs

. 

D
W

I 
  

  
  

  
  

  
  

T
. 

D
e

s
a

i

T
it
le

s
 h

a
v
e

 b
e

e
n

 u
p

d
a

te
d

 i
n

 S
e

c
ti
o

n
 8

.0
 t

o
 s

p
e

c
if
y
 w

h
ic

h
 t

a
b

le
s
 p

ro
v
id

e
 

in
fo

rm
a

ti
o

n
 f

o
r 

a
 3

0
 y

e
a

r 
lo

a
n

 t
e

rm
 a

n
d

 w
h

ic
h

 t
a

b
le

s
 p

ro
v
id

e
 i
n

fo
rm

a
ti
o

n
 

fo
r 

a
 2

0
 y

e
a

r 
lo

a
n

 t
e

rm
.

L
a
B

e
lla

  
  
  
  

  
  
  
  
 

H
. 

M
ill

e
r

E
- 

E
n

v
ir

o
n

m
e

n
ta

l 
C

o
m

m
e

n
ts

E
-1

D
W

I 
h

a
s
 n

o
 a

d
d

it
io

n
a

l 
c
o

m
m

e
n

ts
, 

b
u

t 
is

 w
a

it
in

g
 f

o
r 

re
s
p

o
n

s
e

s
 f

ro
m

 o
u

ts
id

e
 

a
g
e
n
c
ie

s
D

W
I

A
c
k
n

o
w

le
d

g
e

d
, 

p
le

a
s
e

 f
o

rw
a

rd
 a

n
y
 f

u
tu

re
 r

e
s
p

o
n

s
e
s

L
a
B

e
lla

M
. 

W
a

ls
h

N
C

W
R

C
 -

 N
o

rt
h

 C
a

ro
li

n
a

 W
il

d
li

fe
 R

e
s

o
u

rc
e

s
 C

o
m

m
is

s
io

n

N
C

W
R

C
-1

R
e

c
o

m
m

e
n

d
a

ti
o

n
s
 f

o
r 

P
h

a
s
e

 6
 (

W
W

T
P

 r
e

b
u

ild
) 

in
 p

re
v
io

u
s
 c

o
m

m
e

n
ts

 s
ti
ll 

s
ta

n
d

. 
 T

h
a

n
k
 y

o
u

 f
o

r 
th

e
 r

e
s
p

o
n
s
e

 t
o

 c
o

m
m

e
n

ts
 p

ro
v
id

e
d

 i
n

 A
p

p
e

n
d

ix
 M

.
N

C
R

C
A

c
k
n

o
w

le
d

g
e

d
, 

th
e

s
e

 c
o

m
m

e
n

ts
 w

ill
 b

e
 r

e
ta

in
e

d
 a

n
d

 a
d

d
e

d
 t

o
 f

u
tu

re
 

c
o

m
m

e
n

ts
 r

e
la

te
d

 t
o

 P
h

a
s
e

 6
.

L
a
B

e
lla

  
  
  
  

  
  
  
  
 

M
. 

W
a

ls
h

C
o

m
m

e
n

t 
R

e
s
p

o
n

s
e
 T

a
b

le
 0

5
1

3
2

1
.x

ls
S

h
e
e
t 
1
 o

f 
1

5
/1

3
/2

0
2
1





W
a

s
te

w
a

te
r 

C
o

ll
e

c
ti

o
n

 S
y
s

te
m

 I
m

p
ro

v
e

m
e

n
ts

S
u

b
a

q
u

e
o

u
s

 S
a

n
it

a
ry

 S
e

w
e

r 
R

e
p

la
c

e
m

e
n

t
T

e
c
h

n
ic

a
l 
C

o
m

m
e
n

ts

R
e

s
p

o
n

s
e
 t

o
 N

C
D

W
I 
E

m
a
il 

d
a
te

d
 M

a
rc

h
 2

9
, 
2

0
2

1

L
a

B
e

lla
 C

o
m

m
is

s
io

n
 N

u
m

b
e

r:
 2

1
7

0
3

6
9

N
C

D
W

I 
P

ro
je

c
t 

N
u
m

b
e

r:
 C

S
3
7

0
7

4
4

-0
5

C
o

m
m

e
n

t

N
u

m
b

e
r

O
ri

g
in

a
l

C
o

m
m

e
n

t 

C
o

m
m

e
n

t 

B
y

In
it

ia
l 
R

e
s
p

o
n

s
e

R
e

s
p

o
n

s
e

 

B
y

T
 -

 T
e

c
h

n
ic

a
l 

C
o

m
m

e
n

ts

T
-1

P
le

a
s
e
 i
n
c
lu

d
e
 t
h
e
 i
n
fo

rm
a
ti
o
n
 p

ro
v
id

e
d
 i
n
 t
h
e
 r

e
s
p
o
n
s
e
 f

o
r 

B
-6

c
 a

n
d
 B

6
-d

 i
n
 

S
e
c
ti
o
n
 2

.0
 C

u
rr

e
n
t 
S

it
u
a
ti
o
n
.

D
W

I 
  

  
  

  
  

  
  

T
. 

D
e

s
a

i
T

h
is

 i
n

fo
rm

a
ti
o

n
 h

a
s
 b

e
e

n
 i
n

c
lu

d
e

d
 i
n

 S
e

c
ti
o

n
 2

.1
.1

.1
.

L
a
B

e
lla

  
  
  
  

  
  
  
  
 

H
. 

M
ill

e
r

T
-2

U
s
e

 2
.5

 p
e
a
k
in

g
 f

a
c
to

r 
fo

r 
c
o
lle

c
ti
o
n
 s

y
s
te

m
 a

n
d
 W

W
T

P
 d

e
s
ig

n
. 
H

o
w

e
v
e
r,

 

th
is

 p
e
a
k
in

g
 f

a
c
to

r 
is

 f
o
r 

th
e
 c

o
m

p
le

te
d
 p

ro
je

c
t.
 T

a
b
le

 3
.2

 o
n
 p

a
g
e
 4

7
 s

h
o
u
ld

 

in
d

ic
a

te
 t

h
a

t 
p

e
a

k
in

g
 f

a
c
to

r 
w

ill
 b

e
 2

.5
 a

ft
e

r 
c
o

m
p

le
ti
o

n
 o

f 
th

e
 p

ro
je

c
t 

i.
e

. 
y
e

a
r 

2
0
3
4
. 
A

ls
o
 a

d
d
 t
h
e
 s

a
m

e
 n

o
te

 i
n
 A

p
p
e
n
d
ix

 H
. 

D
W

I 
  

  
  

  
  

  
  

T
. 

D
e

s
a

i
A

 n
o
te

 h
a
s
 b

e
e
n
 a

d
d
e
d
 t
o
 t
h
e
 b

o
tt
o
m

 o
f 

T
a
b
le

 3
.2

 a
n
d
 i
n
 A

p
p
e
n
d
ix

 H
.

L
a
B

e
lla

  
  
  
  

  
  
  
  
 

H
. 

M
ill

e
r

T
-3

P
le

a
s
e
 d

is
c
u
s
s
 s

e
a
s
o
n
a
l 
p
o
p
u
la

ti
o
n
 c

h
a
n
g
e
 a

n
d
 s

e
a
s
o
n
a
l 
fl
o
w

 f
lu

c
tu

a
ti
o
n
s
 

d
u
ri
n
g
 p

e
a
k
 s

u
m

m
e
r 

m
o
n
th

s
 t
o
 u

n
d
e
rs

ta
n
d
 h

ig
h
 a

n
d
 l
o
w

 f
lo

w
 c

o
n
d
it
io

n
s
 i
n
 

S
e
c
ti
o
n
 2

.0
. 

D
W

I 
  

  
  

  
  

  
  

T
. 

D
e

s
a

i

S
e
c
ti
o
n
 2

.1
.7

 h
a
s
 b

e
e
n
 u

p
d
a
te

d
 t
o
 i
n
c
lu

d
e
 s

e
a
s
o
n
a
l 
fl
o
w

 v
a
ri
a
ti
o
n
s
 a

n
d
 

a
 t
a
b
le

 a
n
d
 c

h
a
rt

 a
d
d
e
d
 t
o
 a

p
p
e
n
d
ix

 D
.

L
a
B

e
lla

  
  
  
  

  
  
  
  
 

M
. 

W
a

ls
h

T
-4

In
c
lu

d
e
 t
h
e
 i
n
fo

rm
a
ti
o
n
 p

ro
v
id

e
d
 i
n
 t
h
e
 r

e
s
p
o
n
s
e
 f

o
r 

B
-7

b
 i
n
 S

e
c
ti
o
n
 3

.0
 a

n
d
 

e
x
p

la
in

 h
o

w
 2

3
0

 n
e

w
 l
a

k
e

 r
e

s
id

e
n

ts
 w

ill
 b

e
 c

o
n

n
e

c
te

d
 t

o
 t

h
e

 S
A

S
S

 s
y
s
te

m
. 

D
W

I 
  

  
  

  
  

  
  

T
. 

D
e

s
a

i
T

h
is

 i
n

fo
rm

a
ti
o

n
 h

a
s
 b

e
e

n
 i
n

c
lu

d
e

d
 a

s
 a

 p
a

ra
g
ra

p
h

 i
n

 S
e

c
ti
o

n
 3

.2
.

L
a
B

e
lla

  
  
  
  

  
  
  
  
 

H
. 

M
ill

e
r

T
-5

T
a

b
le

 3
.3

 F
u
tu

re
 F

lo
w

 A
n

a
ly

s
is

 o
n

 p
a

g
e

 4
8

 d
o

e
s
 n

o
t 

in
c
lu

d
e

 2
3
0

 t
ie

r 
1

 l
a

k
e

 

re
s
id

e
n
ts

 w
h

ic
h

 a
re

 m
e

n
ti
o
n

e
d

 i
n

 t
h

e
 r

e
s
p

o
n

s
e

 f
o

r 
c
o

m
m

e
n

t 
B

-7
b

. 
P

le
a

s
e

 

in
c
lu

d
e

 t
h

e
s
e

 r
e

s
id

e
n

ts
 a

n
d

 a
d

d
it
io

n
a

l 
fl
o

w
 i
n

 T
a

b
le

 3
.1

, 
3

.2
 a

n
d
 3

.3
.

D
W

I 
  

  
  

  
  

  
  

T
. 

D
e

s
a

i

T
h

e
 f

u
tu

re
 f

lo
w

 a
n

a
ly

s
is

 d
o

e
s
 i
n

c
lu

d
e

 t
h

e
 2

3
0

 T
ie

r 
1

 l
a

k
e

 f
ro

n
t 

re
s
id

e
n

ts
. 

C
u

rr
e

n
t 

p
o

p
u

la
ti
o

n
 i
s
 b

a
s
e

d
 u

p
o

n
 d

w
e

lli
n

g
 u

n
it
s
, 

w
h

ic
h

 i
n

c
lu

d
e

s
 t

h
e

 2
3

0
 

T
ie

r 
1

 l
a

k
e

 f
ro

n
t 

re
s
id

e
n

ts
. 

T
h

e
re

fo
re

, 
p

o
p

u
la

ti
o

n
 p

ro
je

c
ti
o

n
s
 a

n
d

 f
u

tu
re

 

fl
o

w
 i
n

c
lu

d
e

s
 t

h
e

 2
3

0
 T

ie
r 

1
 l
a

k
e

 f
ro

n
t 

re
s
id

e
n

ts
. 

W
h

e
n

 t
h

e
 e

x
is

ti
n

g
 

s
u

b
a

q
u

e
o
u

s
 s

e
w

e
r 

s
y
s
te

m
 (

S
A

S
S

) 
w

a
s
 d

e
s
ig

n
e

d
 b

a
c
k
 i
n

 1
9

2
7

, 
a

ll 
lo

ts
 

a
d

ja
c
e

n
t 

to
 a

n
d

 w
it
h

in
 c

lo
s
e

 p
ro

x
im

it
y
 a

ro
u

n
d

 t
h
e

 l
a

k
e

 w
e

re
 i
n

c
lu

d
e

d
 t
o

 

b
e

 s
e

rv
e

d
 b

y
 t

h
e

 S
A

S
S

. 
T

h
is

 i
n

c
lu

d
e

s
 t

h
e
 2

3
0

 T
ie

r 
1

 o
r 

la
k
e

 f
ro

n
t 

re
s
id

e
n
ts

. 
T

h
is

 i
n

te
n

t 
is

 d
e

s
c
ri
b
e

d
 i
n
 w

h
a

t 
is

 c
a

lle
d
 t

h
e

 D
ra

p
e

r 
P

la
n

. 
T

h
e

 

m
a

p
 a

s
s
o

c
ia

te
d
 w

it
h

 t
h

e
 D

ra
p

e
r 

P
la

n
, 

s
h

o
w

in
g

 t
h

e
 a

re
a
 t

o
 b

e
 s

e
rv

e
d

 b
y
 

th
e
 S

A
S

S
, 
is

 f
o
u
n
d
 i
n
 A

p
p
e
n
d
ix

 L
. 
T

h
e
 s

e
rv

ic
e
 i
n
te

n
t 
o
f 

th
e
 p

ro
p
o
s
e
d
 

p
ro

je
c
t 

it
 t

o
 p

ro
v
id

e
 s

e
w

e
r 

s
e

rv
ic

e
 t

o
 t

h
e

 v
e

ry
 s

a
m

e
 l
o

ts
 t

h
a

t 
w

e
re

 i
n

it
ia

lly
 

in
te

n
d
e

d
 t

o
 b

e
 s

e
rv

e
d

 b
y
 t

h
e

 S
A

S
S

. 
W

h
ile

 t
h

e
 i
n

it
ia

l 
S

A
S

S
 w

a
s
 d

e
s
ig

n
e

d
 

to
 a

c
c
o
m

m
o
d
a
te

 e
v
e
ry

 l
o
t 
a
d
ja

c
e
n
t 
to

 a
n
d
 w

it
h
in

 c
lo

s
e
 p

ro
x
im

it
y
 a

ro
u
n
d
 

th
e
 l
a
k
e
, 
o
n
ly

 6
5
 m

a
n
h
o
le

s
 w

e
re

 i
n
s
ta

lle
d
 f

o
r 

c
o
n
n
e
c
ti
o
n
 p

o
in

ts
, 
m

a
k
in

g
 

it
 d

if
fi
c
u

lt
 f

o
r 

a
ll 

(e
x
is

ti
n

g
 a

n
d

 n
e
w

 d
e

v
e

lo
p

m
e

n
t)

 t
o

 c
o

n
n
e

c
t 

to
 t

h
e

 S
A

S
S

 

w
it
h

o
u

t 
g

o
in

g
 a

c
ro

s
s
 o

th
e

r’
s
 p

ro
p
e

rt
y
. 

T
h

is
 r

e
s
u

lt
e

d
 i
n

 m
a

n
y
 p

ro
p

e
rt

y
 

o
w

n
e

rs
 c

h
o

o
s
in

g
 t
o

 i
n

s
ta

ll 
s
e

p
ti
c
 t

a
n

k
s
 i
n

s
te

a
d

 o
f 

c
o

n
n

e
c
ti
n

g
 t
o

 t
h

e
 

S
A

S
S

.

L
a
B

e
lla

  
  
  
  

  
  
  
  
 

H
. 

M
ill

e
r

C
o

m
m

e
n

t 
R

e
s
p

o
n

s
e
 T

a
b

le
 0

3
2

9
2

1
.x

ls
S

h
e
e
t 
1
 o

f 
4

4
/1

5
/2

0
2
1



C
o

m
m

e
n

t

N
u

m
b

e
r

O
ri

g
in

a
l

C
o

m
m

e
n

t 

C
o

m
m

e
n

t 

B
y

In
it

ia
l 
R

e
s
p

o
n

s
e

R
e

s
p

o
n

s
e

 

B
y

T
-6

T
a

b
le

 3
.3

 d
o

e
s
 n

o
t 

g
iv

e
 t

h
e

 r
e

a
lis

ti
c
 e

s
ti
m

a
te

 o
f 

fu
tu

re
 f

lo
w

 a
s
 t

h
is

 p
ro

je
c
t 

w
ill

 

b
e

 i
m

p
le

m
e

n
te

d
 i
n

 p
h

a
s
e

s
. 

T
h

e
 f

lo
w

 w
ill

 b
e

 0
.3

 M
G

D
 a

ft
e

r 
2

0
2

4
 i
.e

. 

c
o

m
p

le
ti
o

n
 o

f 
p

h
a

s
e

 1
 a

n
d

 i
t 

w
ill

 f
u

rt
h

e
r 

re
d

u
c
e

d
 d

u
e

 t
o

 r
e

d
u

c
ti
o

n
 i
n

 I
&

I 
in

 

s
u

b
s
e

q
u

e
n
t 

p
h

a
s
e

s
. 

T
h

e
 D

iv
is

io
n

 u
n

d
e

rs
ta

n
d

s
 t

h
a

t 
it
 i
s
 a

 c
o

m
p

lic
a

te
d

 

p
ro

c
e
s
s
 t
o
 e

s
ti
m

a
te

 f
u
tu

re
 f

lo
w

 w
h
e
n
 t
h
e
 s

c
o
p
e
 o

f 
o
th

e
r 

p
h
a
s
e
s
 i
s
 n

o
t 
c
le

a
r 

a
t 
th

is
 s

ta
g
e
. 

W
e
 r

e
c
o
m

m
e
n
d
 a

d
d
in

g
 a

 n
o
te

 b
e
lo

w
 T

a
b
le

s
  
3
.2

 a
n
d
 3

.3
 w

h
ic

h
 

s
a

y
s
 t

h
a

t 
fl
o

w
 p

ro
je

c
ti
o

n
s
 p

ri
o

r 
to

 2
0

3
4

 a
re

 n
o
t 

v
a

lid
. 

D
W

I 
  

  
  

  
  

  
  

T
. 

D
e

s
a

i
A

 n
o
te

 h
a
s
 b

e
e
n
 a

d
d
e
d
 t
o
 t
h
e
 b

o
tt
o
m

 o
f 

T
a
b
le

 3
.2

 a
n
d
 3

.3
.

L
a
B

e
lla

  
  
  
  

  
  
  
  
 

H
. 

M
ill

e
r

T
-7

A
ft

e
r 

2
0

3
4

, 
th

e
re

 w
ill

 b
e

 n
e

g
lig

ib
le

 I
&

I.
 I

t 
is

 i
m

p
o

rt
a

n
t 

to
 u

n
d

e
rs

ta
n

d
 s

u
m

m
e

r 

a
n

d
 w

in
te

r 
fl
o

w
 f

lu
c
tu

a
ti
o

n
s
 a

n
d

 t
h

e
 h

ig
h
e

s
t 

fl
o

w
 d

u
ri
n

g
 p

e
a
k
 t

o
u

ri
s
t 

s
e

a
s
o

n
 

th
e
 p

la
n
t 
n
e
e
d
s
 t
o
 t
re

a
t.
 I
n
d
ic

a
te

 w
h
e
n
 t
h
e
 p

o
p
u
la

ti
o
n
 w

ill
 s

w
in

g
 u

p
 t
o
 1

0
,0

0
0
 

p
e
o
p
le

 i
n
 s

u
m

m
e
r 

a
n
d
 i
n
c
lu

d
e
 s

e
a
s
o
n
a
l 
fl
o
w

 f
lu

c
tu

a
ti
o
n
s
 i
n
 S

e
c
ti
o
n
 3

.0
. 

D
W

I 
  

  
  

  
  

  
  

T
. 

D
e

s
a

i

S
e
c
ti
o
n
 3

.0
 h

a
s
 b

e
e
n
 u

p
d
a
te

d
 t
o
 d

is
c
u
s
s
 s

e
a
s
o
n
a
l 
v
a
ri
a
ti
o
n
 a

n
d
 a

 

s
e

a
s
o

n
a

l 
v
a

ri
a

ti
o

n
 t

a
b

le
 h

a
s
 b

e
e

n
 a

d
d

e
d

 t
o
 A

p
p

e
n

d
ix

 H
.

L
a
B

e
lla

  
  
  
  

  
  
  
  
 

M
. 

W
a

ls
h

T
-8

P
le

a
s
e
 i
n
c
lu

d
e
 t
h
e
 i
n
fo

rm
a
ti
o
n
 p

ro
v
id

e
d
 i
n
 t
h
e
 r

e
s
p
o
n
s
e
 f

o
r 

B
-7

f,
 B

-8
o
, 
B

-8
z
 

in
 r

e
le

v
a

n
t 

s
e
c
ti
o

n
s
 i
n
 t

h
e

 E
R

. 

D
W

I 
  

  
  

  
  

  
  

T
. 

D
e

s
a

i

T
h

e
 r

e
s
p

o
n

s
e
 f

o
r 

B
-7

f 
a

n
d

 B
-8

o
 c

a
n

 b
e

 f
o

u
n

d
 i
n

 S
e
c
ti
o

n
 6

.3
. 

T
h

e
 

re
s
p

o
n
s
e

 t
o
 B

-8
z
 c

a
n

 b
e
 f

o
u

n
d
 i
n

 S
e
c
ti
o

n
s
  
2

.1
.1

.1
 (

c
u

rr
e

n
t)

 a
n

d
 6

.3
 

(f
u

tu
re

).

L
a
B

e
lla

  
  
  
  

  
  
  
  
 

H
. 

M
ill

e
r

T
-9

P
le

a
s
e
 n

o
te

 t
h
a
t 
it
 i
s
 t
h
e
 D

iv
is

io
n
's

 s
ta

n
d
a
rd

 p
o
lic

y
 t
h
a
t 
te

rt
ia

ry
 f

ilt
e
rs

 a
re

 

re
q

u
ir
e
d

 f
o

r 
p

la
n

ts
 u

s
in

g
 U

V
 d

is
in

fe
c
ti
o

n
 t

o
 a

v
o

id
 U

V
 l
a

m
p

 f
o

u
lin

g
 a

n
d

 t
o

 

a
v
o

id
 r

e
d

u
c
e

d
 s

y
s
te

m
 e

ff
ic

ie
n

c
y
 d

u
e

 t
o

 h
ig

h
 t

u
rb

id
it
y
 i
n

 t
h

e
 t

re
a

te
d

 

w
a

s
te

w
a

te
r.

 W
e

 r
e

c
o

m
m

e
n

d
 c

h
lo

ri
n

e
 d

is
in

fe
c
ti
o

n
 f

o
r 

th
e

 p
la

n
t.
 P

le
a

s
e

 r
e

v
is

it
 

w
a

s
te

w
a

te
r 

tr
e

a
tm

e
n

t 
p

la
n

t 
a
lt
e

rn
a

ti
v
e

s
 a

n
d

 u
p
d

a
te

 t
h

e
 d

is
in

fe
c
ti
o

n
 o

p
ti
o

n
 i
n

 

a
ll 

re
le

v
a
n
t 
s
e
c
ti
o
n
s
 a

n
d
 t

a
b
le

s
 t
o
 r

e
fl
e
c
t 
th

is
 c

h
a
n
g
e
. 

D
W

I 
  

  
  

  
  

  
  

T
. 

D
e

s
a

i

T
h

e
 e

q
u

ip
m

e
n

t 
p

a
c
k
a

g
e

 f
ro

m
 t

h
e

 S
R

F
 s

u
p

p
lie

r 
in

c
lu

d
e

d
 a

 t
e
rt

ia
ry

 f
ilt

e
r,

 

s
o

 t
h

e
 p

ri
c
e

 i
s
 a

lr
e

a
d

y
 i
n

c
lu

d
e

d
. 

T
h

e
 f

ig
u

re
 5

.5
 h

a
s
 b

e
e

n
 u

p
d

a
te

d
 t

o
 

in
d

ic
a

te
 t

h
a

t 
th

e
 f

ilt
e

r 
is

 i
n

c
lu

d
e

d
.

L
a
B

e
lla

  
  
  
  

  
  
  
  
 

M
. 

W
a

ls
h

T
-1

0

P
le

a
s
e
 a

d
d
 a

 n
o
te

 u
n
d
e
r 

T
a
b
le

 8
.1

 o
n
 p

a
g
e
 2

6
9
 t
o
 i
n
d
ic

a
te

 t
h
a
t 
th

e
s
e
 a

re
 

o
ld

e
r 

ra
te

s
 a

n
d
 t
h
e
 T

o
w

n
 o

f 
L
a
k
e
 L

u
re

 h
a
s
 i
n
c
re

a
s
e
d
 t
h
e
m

 t
o
 r

e
p
a
y
 t
h
e
 S

R
F

 

lo
a

n
 f

o
r 

p
h

a
s
e

 1
 o

f 
c
o

lle
c
ti
o

n
 s

y
s
te

m
 a

n
d

 W
W

T
P

 r
e

h
a

b
ili

ta
ti
o

n
 p

ro
je

c
t.

 

D
W

I 
  

  
  

  
  

  
  

T
. 

D
e

s
a

i
A

 n
o
te

 h
a
s
 b

e
e
n
 a

d
d
e
d
 u

n
d
e
rn

e
a
th

 T
a
b
le

 8
.1

.
L
a
B

e
lla

  
  
  
  

  
  
  
  
 

H
. 

M
ill

e
r

T
-1

1

T
h

e
 D

iv
is

io
n

 n
e

e
d

s
 a

n
o

th
e

r 
re

q
u

e
s
t 

le
tt

e
r 

fr
o

m
 t

h
e

 t
o

w
n

 t
o

 e
x
te

n
d

 t
h

e
 l
o

a
n

 

te
rm

 t
o

 3
0

 y
e

a
rs

 a
s
 t

h
e

 o
n

e
 s

e
n

t 
in

 J
u
n

e
 2

0
1

9
 w

h
ic

h
 i
n

c
lu

d
e

s
 p

re
v
io

u
s
 

p
ro

je
c
t 

c
o

s
t 

is
 n

o
 l
o
n

g
e

r 
v
a

lid
. 

T
h

e
 D

iv
is

io
n

 w
ill

 p
e

rf
o

rm
 c

o
s
t 

w
e

ig
h

te
d

 l
if
e

 

c
y
c
le

 a
n

a
ly

s
is

 f
o

r 
p

h
a

s
e

 1
 o

f 
th

e
 p

ro
je

c
t 

a
n

d
 r

e
c
o
m

m
e

n
d

 r
e

v
is

e
d

 l
o

a
n

 t
e

rm
. 

D
W

I 
  

  
  

  
  

  
  

T
. 

D
e

s
a

i

A
 l
e
tt
e
r 

re
q
u
e
s
ti
n
g
 a

 3
0
-y

e
a
r 

te
rm

 h
a
s
 b

e
e
n
 u

p
d
a
te

d
 a

n
d
 s

u
b
m

it
te

d
 f

o
r 

c
o

n
s
id

e
ra

ti
o

n
. 
It

 i
s
 i
n

c
lu

d
e

d
 i
n

 A
p

p
e

n
d

ix
 M

.

L
a
B

e
lla

M
. 

W
a

ls
h

L
a
k
e
 L

u
re

S
. 
B

a
ld

w
in

T
-1

2

S
e
c
ti
o
n
 8

.0
 s

h
o
u
ld

 i
n
c
lu

d
e
 t
h
e
 f

in
a
n
c
ia

l 
a
n
a
ly

s
is

 f
o
r 

2
0
 y

e
a
rs

 l
o
a
n
 t
e
rm

 a
s
 

w
e

ll 
to

 c
o

m
p

a
re

 i
t 

w
it
h

 3
0

 y
e

a
rs

 a
n

a
ly

s
is

. 
P

le
a

s
e

 i
n

c
lu

d
e
 a

 d
is

c
u

s
s
io

n
 o

n
 2

0
 

y
e

a
rs

 a
n

d
 3

0
 y

e
a

rs
 l
o

a
n

 t
e

rm
 a

n
d

 w
h

y
 t

h
e

 t
o

w
n

 d
e

s
ir
e

s
 t

o
 e

x
te

n
d

 t
h

e
 l
o

a
n

 

te
rm

. 

D
W

I 
  

  
  

  
  

  
  

T
. 

D
e

s
a

i

T
h

is
 d

is
c
u

s
s
io

n
 h

a
s
 b

e
e

n
 a

d
d
e

d
 t

o
 S

e
c
ti
o

n
 8

.2
 w

it
h

 a
d

d
it
io

n
a
l 
ta

b
le

s
 

a
d
d
e
d
 t
h
ro

u
g
h
o
u
t 
S

e
c
ti
o
n
 8

.0
  
to

 c
o
m

p
a
re

 c
o
s
t 
a
s
s
o
c
ia

te
d
 w

it
h
 t
h
e
 l
o
a
n
 

w
it
h

 a
 2

0
-y

e
a

r 
v
s
. 

3
0

-y
e

a
r 

re
p

a
y
m

e
n

t 
ti
m

e
fr

a
m

e
.

L
a
B

e
lla

  
  
  
  

  
  
  
  
 

H
. 

M
ill

e
r

E
- 

E
n

v
ir

o
n

m
e

n
ta

l 
C

o
m

m
e

n
ts

E
-1

S
e
e
 a

tt
a
c
h
e
d
 c

o
m

m
e
n
ts

 f
ro

m
 t
h
e
 D

e
p
a
rt

m
e
n
t 
o
f 

N
a
tu

ra
l 
a
n
d
 C

u
lt
u
ra

l 

R
e

s
o

u
rc

e
s
. 

N
o

 r
e

s
p
o

n
s
e

 t
o

 t
h

e
s
e

 c
o

m
m

e
n

ts
 i
s
 r

e
q

u
ir
e

d
. 

A
 c

o
p
y
 s

h
o

u
ld

 b
e

 

a
d
d
e
d
 t
o
 t
h
e
 E

R
/E

ID
.

D
N

C
R

A
 c

o
p

y
 h

a
s
 b

e
e

n
 a

d
d

e
d

 t
o
 A

p
p

e
n

d
ix

 J
.

L
a
B

e
lla

  
  
  
  

  
  
  
  
 

H
. 

M
ill

e
r

E
-2

C
o

m
m

e
n

ts
 a

re
 s

ti
ll 

p
e

n
d

in
g

 f
ro

m
 t

h
e

 U
.S

. 
F

is
h

 &
 W

ild
lif

e
 S

e
rv

ic
e

 a
n

d
 

D
e

p
a

rt
m

e
n

t 
o

f 
E

n
v
ir
o

n
m

e
n

ta
l 
Q

u
a

lit
y
 r

e
v
ie

w
. 

A
n

y
 a

d
d

it
io

n
a

l 
c
o
m

m
e

n
ts

 w
ill

 

b
e

 f
o

rw
a

rd
e

d
 u

p
o
n

 r
e

c
e

ip
t.

D
W

I 
  

  
  

  
  

  
  

  
  

  

C
o

m
m

e
n

ts
 h

a
v
e

 b
e

e
n

 r
e

c
e
iv

e
d

 f
ro

m
 t

h
e

 N
o

rt
h

 C
a

ro
lin

a
 R

e
s
o

u
rc

e
s
 

C
o

m
m

is
s
io

n
 a

n
d

 t
h

e
 N

o
rt

h
 C

a
ro

lin
a

 D
e

p
a
rt

m
e

n
t 

o
f 

W
a

te
r 

R
e

s
o

u
rc

e
s
. 

R
e

s
p

o
n

s
e

s
 t

o
 t
h

e
 c

o
m

m
e

n
ts

 c
a
n

 b
e

 f
o

u
n

d
 b

e
lo

w
. 

C
o

p
ie

s
 o

f 
th

e
 l
e
tt

e
rs

 

c
a

n
 b

e
 f

o
u

n
d

 i
n

 A
p
p

e
n

d
ix

 J
.

L
a
B

e
lla

  
  
  
  

  
  
  
  
 

H
. 

M
ill

e
r

C
o

m
m

e
n

t 
R

e
s
p

o
n

s
e
 T

a
b

le
 0

3
2

9
2

1
.x

ls
S

h
e
e
t 
2
 o

f 
4

4
/1

5
/2

0
2
1



C
o

m
m

e
n

t

N
u

m
b

e
r

O
ri

g
in

a
l

C
o

m
m

e
n

t 

C
o

m
m

e
n

t 

B
y

In
it

ia
l 
R

e
s
p

o
n

s
e

R
e

s
p

o
n

s
e

 

B
y

N
C

W
R

C
 -

 N
o

rt
h

 C
a

ro
li

n
a

 W
il

d
li

fe
 R

e
s

o
u

rc
e

s
 C

o
m

m
is

s
io

n

N
C

W
R

C
-1

D
u

ri
n

g
 t

h
e

 f
ir
s
t 

p
h

a
s
e

 o
f 

w
o

rk
, 

th
e
 s

u
b

a
q
u

e
o

u
s
 s

a
n

it
a

ry
 s

e
w

e
r 

s
y
s
te

m
 

(S
A

S
S

) 
w

o
u

ld
 b

e
 r

e
p
la

c
e

d
 w

it
h

 g
ra

v
it
y
 f

lo
w

in
g

 s
e
w

e
rs

 t
h
a

t 
w

o
u

ld
 b

e
 p

la
c
e

d
 

u
p
la

n
d
 a

n
d
 p

a
ra

lle
l 
to

 m
o
re

 t
h
a
n
 1

9
 m

ile
s
 o

f 
la

k
e
 s

h
o
re

lin
e
. 
C

u
rr

e
n
tl
y
, 
th

e
 I
&

I 

fr
o

m
 t

h
e

 l
a

k
e

 i
n

to
 t

h
e

 S
A

S
S

 c
o

n
tr

ib
u

te
s
 t

h
e

 m
a

jo
ri
ty

 o
f 

fl
o

w
 t

o
 t

h
e

 W
W

T
P

.

N
C

R
C

T
h

e
 p

ro
je

c
t 

c
o

n
s
is

ts
 o

f 
6

 i
n

d
iv

id
u

a
l 
p

h
a

s
e

s
. 
T

h
e

 f
ir
s
t 

p
h

a
s
e

 i
n

v
o

lv
e

s
 

a
d
d
re

s
s
in

g
 i
m

m
e
d
ia

te
 n

e
e
d
s
 a

t 
th

e
 W

W
T

P
, 
b
e
g
in

n
in

g
 t
h
e
 S

A
S

S
 

re
p

la
c
e
m

e
n

t,
 a

n
d

 i
m

m
e

d
ia

te
 S

A
S

S
 r

e
h

a
b

ili
ta

ti
o

n
 n

e
e

d
s
. 
P

h
a

s
e

 2
 

th
ro

u
g
h
 5

 i
n
v
o
lv

e
 t
h
e
 r

e
p
la

c
e
m

e
n
t 
o
f 

th
e
 S

A
S

S
. 
T

a
b
le

 3
.4

 p
ro

v
id

e
s
 a

 

ti
m

e
lin

e
 f

o
r 

b
e

g
in

n
in

g
 P

h
a

s
e

s
 2

 t
h

ro
u

g
h

 5
.

L
a
B

e
lla

  
  
  
  

  
  
  
  
 

M
. 

W
a

ls
h

N
C

W
R

C
-2

T
h

e
 s

e
c
o

n
d

 p
h

a
s
e

 o
f 

w
o

rk
 w

o
u

ld
 i
n

v
o

lv
e

 r
e

tr
o

fi
tt

in
g

 t
h

e
 W

W
T

P
, 

w
h

ic
h

 h
a

s
 

b
e
e
n
 o

p
e
ra

ti
n
g
 a

s
 a

 p
h
y
s
ic

a
l-

c
h
e
m

ic
a
l 
p
la

n
t 

d
u
e
 t
o
 t
h
e
 h

ig
h
 v

o
lu

m
e
 o

f 

w
a

s
te

w
a

te
r 

d
e

liv
e

re
d

 b
y
 t

h
e

 S
A

S
S

. 
T

h
is

 p
la

n
t 

is
 i
n

c
a

p
a

b
le

 o
f 

tr
e

a
ti
n

g
 

a
m

m
o

n
ia

, 
a

n
d

 i
t 

h
a

s
 h

a
d

 c
h
ro

n
ic

 p
ro

b
le

m
s
 m

e
e

ti
n

g
 i
ts

 p
e
rm

it
 l
im

it
s
 f

o
r 

fl
o

w
, 

to
ta

l 
s
u
s
p
e
n
d
e
d
 s

o
lid

s
, 
a
n
d
 a

m
m

o
n
ia

. 
A

s
 t
h
e
 f

ir
s
t 
p
h
a
s
e
 w

o
u
ld

 a
d
d
re

s
s
 t
h
e
 

m
a

jo
ri
ty

 o
f 

I&
I 

is
s
u

e
s
 a

n
d

 t
h

e
 e

x
c
e

s
s
iv

e
 f

lo
w

s
 s

e
n

t 
to

 t
h
e

 W
W

T
P

, 
th

e
 

W
W

T
P

 w
o

u
ld

 b
e

 r
e

h
a

b
ili

ta
te

d
 i
n

to
 a

 b
io

lo
g

ic
a

l 
tr

e
a
tm

e
n

t 
s
y
s
te

m
. 

T
h

e
 

E
n
g
in

e
e
ri
n
g
 R

e
p
o
rt

 p
ro

p
o
s
e
s
 t

o
 a

d
d
re

s
s
 t
h
e
 f

o
llo

w
in

g
 c

o
m

p
o
n
e
n
ts

: 
s
te

p
 

s
c
re

e
n

, 
g

ri
t 

re
m

o
v
a

l 
s
y
s
te

m
, 

in
fl
u

e
n

t 
p

u
m

p
 s

ta
ti
o

n
, 

p
ro

c
e

s
s
 t

ra
in

, 
c
la

ri
fi
e

r,
 

d
ig

e
s
te

rs
, 
a
n
d
 c

h
lo

ri
n
e

N
C

R
C

P
h
a
s
e
 6

 o
f 

th
e
 p

ro
je

c
t 
in

c
lu

d
e
s
 t
h
e
 r

e
tr

o
fi
tt
in

g
 o

f 
th

e
 W

W
T

P
 t
o
 a

 

b
io

lo
g
ic

a
l 
p
ro

c
e
s
s
. 
T

h
is

 p
ro

c
e
s
s
 w

ill
 a

d
d
re

s
s
 t
h
e
 i
n
e
ff

ic
ie

n
c
ie

s
 a

n
d
 

in
a

b
ili

ti
e
s
 o

f 
th

e
 p

la
n

t 
to

 m
e

e
t 

th
e

 N
P

D
E

S
 p

e
rm

it
 l
im

it
s
. 

T
a

b
le

 3
.4

 

p
ro

v
id

e
s
 a

 t
im

e
lin

e
 f

o
r 

b
e

g
in

n
in

g
 P

h
a

s
e

 6
. 
T

h
is

 e
n

g
in

n
e

ri
n

g
 r

e
p

o
rt

 i
s
 f

o
r 

P
h
a
s
e
 1

 o
f 

th
e
 p

ro
je

c
t 
o
n
ly

. 
S

u
b
s
e
q
u
e
n
t 
p
h
a
s
e
s
 w

ill
 r

e
q
u
ir

e
 a

d
d
it
io

n
a
l 

e
n
g
in

e
e
ri
n
g
 r

e
p
o
rt

s
.

L
a
B

e
lla

  
  
  
  

  
  
  
  
 

M
. 

W
a

ls
h

N
C

W
R

C
-3

In
c
lu

d
e
 m

e
a
s
u
re

s
 (

e
.g

.,
 f

lo
w

 e
q
u
a
liz

a
ti
o
n
 a

n
d
 o

ff
lin

e
 s

to
ra

g
e
) 

to
 e

n
s
u
re

 

c
o

n
s
is

te
n

t 
e

ff
lu

e
n

t 
w

a
te

r 
q

u
a

lit
y
 a

n
d

 d
o

w
n

s
tr

e
a

m
 p

ro
te

c
ti
o

n
 f

ro
m

 o
v
e

rf
lo

w
s
. 

T
h

e
 W

W
T

P
 s

h
o

u
ld

 p
ro

v
id

e
 a

 m
in

im
u

m
 o

f 
fi
v
e

 d
a

y
s
 o

f 
s
to

ra
g

e
 f

o
r 

u
n

tr
e

a
te

d
 

o
r 

u
n
d
e
rt

re
a
te

d
 w

a
s
te

w
a
te

r.
 W

e
 a

re
 c

o
n
c
e
rn

e
d
 a

b
o
u
t 
im

p
a
c
ts

 t
o
 w

a
te

r 

q
u

a
lit

y
, 

a
q

u
a

ti
c
 h

a
b

it
a

t,
 a

n
d

 a
q

u
a

ti
c
 s

p
e

c
ie

s
 s

h
o

u
ld

 t
re

a
tm

e
n

t 
u

p
s
e

ts
 o

c
c
u

r 

p
a
rt

ic
u
la

rl
y
 d

u
ri
n
g
 l
o
w

 f
lo

w
 p

e
ri
o
d
s
 (

e
.g

.,
 7

Q
1
0
 o

r 
le

s
s
).

 T
h
e
 E

n
v
ir
o
n
m

e
n
ta

l 

A
s
s
e

s
s
m

e
n

t 
(E

A
) 

s
h

o
u

ld
 i
n

c
lu

d
e

 a
 d

e
s
c
ri
p

ti
o

n
 o

f 
th

e
 m

e
a

s
u

re
s
 t

h
a

t 
w

ill
 b

e
 

u
s
e
d
 t
o
 s

to
re

 u
n
tr

e
a
te

d
 o

r 
u
n
d
e
rt

re
a
te

d
 w

a
s
te

w
a
te

r,
 a

s
 w

e
ll 

a
s
 m

e
a
s
u
re

s
 

u
s
e
d
 t
o
 e

n
s
u
re

 c
o
n
s
is

te
n
t 
e
ff

lu
e
n
t 
w

a
te

r 
q
u
a
lit

y
 a

n
d
 d

o
w

n
s
tr

e
a
m

 p
ro

te
c
ti
o
n
 

fr
o

m
 o

v
e

rf
lo

w
s
.

N
C

R
C

T
h

e
 p

ro
p

o
s
e
d

 l
a

y
o

u
t 

o
f 

th
e

 W
W

T
P

 i
s
 c

o
n

c
e

p
tu

a
l.
 T

h
e

 w
a

s
te

w
a

te
r 

c
h

a
ra

c
te

ri
s
ti
c
s
 a

ft
e

r 
th

e
 r

e
p

la
c
e
m

e
n

t 
o

f 
th

e
 S

A
S

S
 i
s
 u

n
k
n

o
w

a
b

le
. 

T
h

e
 

W
W

T
P

 w
ill

 c
o

n
ti
n

u
e

 t
o

 t
a

k
e

 i
n

fl
u

e
n

t 
s
a

m
p

le
s
 t

o
 b

u
ild

 a
 d

a
ta

b
a

s
e
 t

h
a

t 
w

ill
 

b
e
 u

s
e
d
 f

o
r 

th
e
 f

in
a
l 
d
e
s
ig

n
 o

f 
th

e
 W

W
T

P
 i
n
 P

h
a
s
e
 6

 o
f 

th
e
 p

ro
je

c
t.
 T

e
n
 

S
ta

te
s
 S

ta
n
d
a
rd

s
 r

e
c
o
m

m
e
n
d
s
 c

o
n
s
id

e
ri
n
g
 F

lo
w

 E
q
u
a
liz

a
ti
o
n
 i
f 

th
e
 r

a
ti
o
 

o
f 

d
e

s
ig

n
 p

e
a
k
 h

o
u

rl
y
 f

lo
w

 a
n

d
 d

e
s
ig

n
 a

v
e

ra
g

e
 d

a
ily

 f
lo

w
 i
s
 g

re
a

te
r 

th
a

n
 

3
:1

. 
T

h
e

 f
u

tu
re

 W
W

T
P

 w
ill

 b
e

 d
e

s
ig

n
e

d
 i
n

 a
c
c
o

rd
a

n
c
e
 w

it
h

 t
h

e
 

a
p
p
lic

a
b
le

 r
e
g
u
la

ti
o
n
s
 a

n
d
 t
o
 b

e
 c

o
m

p
lia

n
t 
w

it
h
 t
h
e
 a

p
p
lic

a
b
le

 N
P

D
E

S
 

lim
it
s
.

L
a
B

e
lla

  
  
  
  

  
  
  
  
 

M
. 

W
a

ls
h

N
C

W
R

C
-4

D
e

v
e

lo
p

 s
it
e

-s
p

e
c
if
ic

 a
c
u

te
 a

n
d
 c

h
ro

n
ic

 w
a

te
r 

q
u

a
lit

y
 s

ta
n

d
a

rd
s
 f

o
r 

a
m

m
o

n
ia

, 
u

s
in

g
 t
h

e
 2

0
1

3
 U

S
E

P
A

’s
 A

q
u
a
ti
c
 L

if
e
 A

m
b
ie

n
t 
W

a
te

r 
Q

u
a
lit

y
 

C
ri
te

ri
a

 f
o
r 

A
m

m
o

n
ia

-F
re

s
h

w
a

te
r
.

N
C

R
C

T
h

e
 p

ro
p

o
s
e
d

 l
a

y
o

u
t 

o
f 

th
e

 W
W

T
P

 i
s
 c

o
n

c
e

p
tu

a
l.
 T

h
e

 w
a

s
te

w
a

te
r 

c
h

a
ra

c
te

ri
s
ti
c
s
 a

ft
e

r 
th

e
 r

e
p

la
c
e
m

e
n

t 
o

f 
th

e
 S

A
S

S
 i
s
 u

n
k
n

o
w

a
b

le
. 

T
h

e
 

W
W

T
P

 w
ill

 c
o

n
ti
n

u
e

 t
o

 t
a

k
e

 i
n

fl
u

e
n

t 
s
a

m
p

le
s
 t

o
 b

u
ild

 a
 d

a
ta

b
a

s
e
 t

h
a

t 
w

ill
 

b
e
 u

s
e
d
 f

o
r 

th
e
 f

in
a
l 
d
e
s
ig

n
 o

f 
th

e
 W

W
T

P
 i
n
 P

h
a
s
e
 6

 o
f 

th
e
 p

ro
je

c
t.
 T

h
e
 

fu
tu

re
 W

W
T

P
 w

ill
 b

e
 d

e
s
ig

n
e

d
 i
n

 a
c
c
o

rd
a

n
c
e
 w

it
h

 t
h

e
 a

p
p
lic

a
b

le
 

re
g

u
la

ti
o

n
s
 a

n
d

 t
o

 b
e

 c
o

m
p

lia
n

t 
w

it
h

 t
h
e

 a
p

p
lic

a
b

le
 N

P
D

E
S

 l
im

it
s
.

L
a
B

e
lla

  
  
  
  

  
  
  
  
 

M
. 

W
a

ls
h

N
C

W
R

C
-5

S
tu

d
ie

s
 h

a
v
e
 s

h
o
w

n
 P

P
C

P
 a

n
d
 E

D
C

 i
n
 m

u
n
ic

ip
a
l 
e
ff

lu
e
n
t 
c
a
n
 c

a
u
s
e
 

a
d

v
e

rs
e

 p
h

y
s
io

lo
g

ic
a

l 
e

ff
e

c
ts

 t
o

 f
is

h
 a

n
d

 f
re

s
h

w
a

te
r 

m
u

s
s
e

ls
 (

B
o

u
c
h

a
rd

 e
t 

a
l.
 

2
0
0
9
, 
B

ri
n
g
o
lf
 e

t 
a
l.
 2

0
1
0
, 
F

a
rc

y
 e

t 
a
l.
 2

0
1
1
, 
G

a
g
n
é
 e

t 
a
l.
 2

0
1
1
a
, 
G

a
g
n
é
 e

t 

a
l.
 2

0
1
1
b
, 
L
in

e
y
 e

t 
a
l.
 2

0
1
1
, 
a
n
d
 V

a
jd

a
 e

t 
a
l.
 2

0
0
1
).

 T
h
e
 W

W
T

P
 s

h
o
u
ld

 b
e
 

d
e
s
ig

n
e
d
 w

it
h
 t
e
c
h
n
o
lo

g
y
 t
h
a
t 
is

 k
n
o
w

n
 t
o
 r

e
d
u
c
e
 o

r 
e
lim

in
a
te

 P
P

C
P

s
 a

n
d
 

E
D

C
s
 f

ro
m

 w
a

s
te

w
a

te
r.

 S
o

m
e

 m
e

a
s
u

re
s
 t

h
a

t 
a

p
p

e
a

r 
to

 p
ro

v
id

e
 e

ff
e

c
ti
v
e

 

re
d

u
c
ti
o

n
 o

r 
e

lim
in

a
ti
o
n

 o
f 

th
e

s
e

 e
m

e
rg

in
g
 c

o
n

ta
m

in
a

n
ts

 i
n

c
lu

d
e

 m
e

m
b

ra
n

e
 

b
io

re
a
c
to

rs
, 
g
ra

n
u
la

r 
a
c
ti
v
a
te

d
 c

a
rb

o
n
, 
p
o
w

d
e
re

d
 a

c
ti
v
a
te

d
 c

a
rb

o
n
, 

o
z
o
n
a
ti
o
n
, 
a
n
d
 c

o
m

b
in

a
ti
o
n
s
 o

f 
th

e
s
e
 t
re

a
tm

e
n
t 
te

c
h
n
o
lo

g
ie

s
. 

T
h
e
 E

A
 

s
h

o
u

ld
 p

ro
v
id

e
 a

 d
is

c
u

s
s
io

n
 o

n
 e

m
e

rg
in

g
 c

o
n

ta
m

in
a

n
ts

, 
p

a
rt

ic
u

la
rl
y
 P

P
C

P
s
 

a
n
d
 E

D
C

s
, 
a
n
d
 t
h
e

 t
re

a
tm

e
n
t 
m

e
a
s
u
re

s
 t
h
a
t 
w

ill
 b

e
 u

s
e
d
 i
n
 t
h
e
 W

W
T

P
 t
o
 

re
d

u
c
e
 o

r 
e

lim
in

a
te

 t
h

e
s
e

 f
ro

m
 t

h
e

 e
ff

lu
e

n
t.

N
C

R
C

T
h

e
 d

e
s
ig

n
 o

f 
th

e
 W

W
T

P
 i
s
 c

o
n

c
e

p
tu

a
l 
a

s
 t

h
e

 w
a

s
te

w
a

te
r 

c
h

a
ra

c
te

ri
s
ti
c
s
 a

ft
e

r 
th

e
 r

e
p

la
c
e
m

e
n

t 
o

f 
th

e
 S

A
S

S
 i
s
 u

n
k
n

o
w

n
. 

T
h

e
 

W
W

T
P

 w
ill

 c
o

n
ti
n

u
e

 t
o

 t
a

k
e

 i
n

fl
u

e
n

t 
s
a

m
p

le
s
 t

o
 b

u
ild

 a
 d

a
ta

b
a

s
e
 t

h
a

t 
w

ill
 

b
e
 u

s
e
d
 f

o
r 

th
e
 f

in
a
l 
d
e
s
ig

n
 o

f 
th

e
 W

W
T

P
 i
n
 P

h
a
s
e
 6

 o
f 

th
e
 p

ro
je

c
t.
  
T

h
e
 

fu
tu

re
 W

W
T

P
 w

ill
 b

e
 d

e
s
ig

n
e

d
 i
n

 a
c
c
o

rd
a

n
c
e
 w

it
h

 t
h

e
 a

p
p
lic

a
b

le
 

re
g

u
la

ti
o

n
s
 a

n
d

 t
o

 b
e

 c
o

m
p

lia
n

t 
w

it
h

 t
h
e

 a
p

p
lic

a
b

le
 N

P
D

E
S

 l
im

it
s
.

L
a
B

e
lla

  
  
  
  

  
  
  
  
 

M
. 

W
a

ls
h

C
o

m
m

e
n

t 
R

e
s
p

o
n

s
e
 T

a
b

le
 0

3
2

9
2

1
.x

ls
S

h
e
e
t 
3
 o

f 
4

4
/1

5
/2

0
2
1



C
o

m
m

e
n

t

N
u

m
b

e
r

O
ri

g
in

a
l

C
o

m
m

e
n

t 

C
o

m
m

e
n

t 

B
y

In
it

ia
l 
R

e
s
p

o
n

s
e

R
e

s
p

o
n

s
e

 

B
y

N
C

W
R

C
-6

In
c
o
rp

o
ra

te
 a

 d
is

in
fe

c
ti
o
n
 s

y
s
te

m
 u

s
in

g
 u

lt
ra

v
io

le
t 
lig

h
t 
o
r 

o
z
o
n
e
 i
n
s
te

a
d
 o

f 

c
h

lo
ri
n

e
. 

 C
h

lo
ri
n

e
 i
s
 a

c
u

te
ly

 t
o

x
ic

 t
o

 a
q

u
a

ti
c
 o

rg
a

n
is

m
s
 a

n
d

 c
a

n
 f

o
rm

 

s
e

c
o

n
d

a
ry

 c
o

m
p

o
u

n
d

s
 t

h
a

t 
a

re
 d

e
tr

im
e

n
ta

l 
to

 a
q
u

a
ti
c
 l
if
e

.

N
C

R
C

T
h

e
 c

u
rr

e
n

t 
p

ro
c
e
s
s
 u

s
e

s
 a

 c
h

lo
ri
n

a
ti
o

n
 a

n
d

 d
e

c
h

lo
ri
n

a
ti
o

n
 p

ro
c
e

s
s
 f

o
r 

d
is

in
fe

c
ti
o

n
. 

T
h

e
re

 i
s
 n

o
t 

a
 p

la
n

 t
o

 m
o

d
if
y
 t

h
is

 p
ro

c
e

s
s
 p

ri
o

r 
to

 P
h

a
s
e

 6
 o

f 

th
e
 p

ro
c
e
s
s
. 
U

n
d
e
r 

c
u
rr

e
n
t 
N

C
 r

e
q
u
ir
e
m

e
n
ts

, 
u
s
e
 o

f 
U

V
 d

is
in

fe
c
ti
o
n
 a

ls
o
 

re
q

u
ir
e
s
 a

 t
e
rt

ia
ry

 f
ilt

e
r 

to
 a

v
o

id
 U

V
 l
a

m
p

 f
o

u
lin

g
 a

n
d

 t
o

 a
v
o

id
 r

e
d

u
c
e

d
 

s
y
s
te

m
 e

ff
ic

ie
n

c
y
 d

u
e

 t
o

 h
ig

h
 t

u
rb

id
it
y
 i
n

 t
h

e
 t

re
a

te
d

 w
a

s
te

w
a

te
r.

 T
h

e
 

c
u

rr
e

n
t 

re
c
o

m
m

e
n

d
a

ti
o

n
 o

f 
N

C
D

E
Q

 i
s
 t

o
 c

o
n

ti
n

u
e

 t
h

e
 c

u
rr

e
n

t 

d
is

in
fe

c
ti
o

n
 p

ro
c
e

s
s
. 
T

h
e

 p
ro

c
e

s
s
 r

e
c
o

m
m

e
n

d
a

ti
o

n
s
 w

ill
 b

e
 r

e
v
is

te
d

 

d
u
ri
n
g
 t
h
e
 d

e
s
ig

n
 p

ro
c
e
s
s
 f

o
r 

P
h
a
s
e
 6

 o
f 

th
e
 p

ro
je

c
t.
 T

h
e
 f

u
tu

re
 W

W
T

P
 

w
ill

 b
e

 d
e

s
ig

n
e

d
 i
n

 a
c
c
o

rd
a

n
c
e
 w

it
h

 t
h

e
 a

p
p
lic

a
b

le
 r

e
g

u
la

ti
o

n
s
 a

n
d

 t
o

 b
e

 

c
o

m
p

lia
n

t 
w

it
h

 t
h

e
 a

p
p
lic

a
b

le
 N

P
D

E
S

 l
im

it
s
.

L
a
B

e
lla

  
  
  
  

  
  
  
  
 

M
. 

W
a

ls
h

N
C

D
W

R
 -

 N
o

rt
h

 C
a

ro
li

n
a

 D
iv

is
io

n
 o

f 
W

a
te

r 
R

e
s

o
u

rc
e

s

N
C

D
W

R
-1

S
e

w
e

r 
E

x
te

n
s
io

n
 p

e
rm

it
(s

) 
w

ill
 b

e
 n

e
c
e

s
s
a

ry
 f

o
r 

th
e

 c
o

n
s
tr

u
c
ti
o

n
 a

n
d

 

o
p
e
ra

ti
o
n
 o

f 
th

e
 n

e
w

 s
e
w

e
r 

lin
e
s
 a

s
 w

e
ll 

a
s
 f

o
r 

a
n
y
 m

o
d
if
ic

a
ti
o
n
s
 t
o
 e

x
is

ti
n
g
 

lin
e

s
. 

T
h

e
s
e

 s
e
w

e
r 

p
e

rm
it
s
 w

ill
 n

e
e

d
 t

o
 p

ro
c
e

e
d

 t
h

ro
u

g
h
 t

h
e

 f
u

ll 
te

c
h
n

ic
a

l 

re
v
ie

w
 d

u
e

 t
o

 t
h
e

 d
e

s
ig

n
 a

s
p
e

c
ts

 l
is

te
d

 i
n

 t
h

e
 p

ro
p

o
s
a

l,
 i
n

c
lu

d
in

g
 t

h
e

 r
e

v
ie

w
 

a
n
d
 a

p
p
ro

v
a
l 
o
f 

a
lt
e
rn

a
ti
v
e
 d

e
s
ig

n
s
 -

 A
s
 d

e
s
c
ri

b
e
d
 i
n
 t
h
e
 d

o
c
u
m

e
n
ts

, 

s
p

e
c
ia

lt
y
 d

e
s
ig

n
 c

o
n

s
id

e
ra

ti
o

n
s
 a

re
 n

e
c
e

s
s
a

ry
 f

o
r 

th
e

 e
n

c
ra

o
c
h

m
e

n
t 

o
f 

th
e

 

s
e

w
e

r 
o

n
 L

a
k
e

 L
u

re
 a

n
d

 r
e

la
te

d
 w

a
te

r 
b

o
d

ie
s
 a

s
 w

e
ll 

a
s
 f

o
r 

th
e

 p
ro

p
o
s
e

d
 

u
n
iq

u
e
 a

lt
e
rn

a
ti
v
e
s
.

N
C

D
W

R
O

n
c
e
 d

e
s
ig

n
 i
s
 c

o
m

p
le

te
 f

o
r 

th
e
 n

e
w

 s
e
w

e
rl
in

e
s
 p

ro
p
o
s
e
d
 t
o
 b

e
 i
n
s
ta

lle
d
 

w
it
h

 P
h

a
s
e

 1
 o

f 
th

e
 p

ro
je

c
t,

 a
 S

e
w

e
r 

E
x
te

n
s
io

n
 P

e
rm

it
 w

ill
 b

e
 a

p
p

lie
d

 f
o

r.

L
a
B

e
lla

  
  
  
  

  
  
  
  
 

H
. 

M
ill

e
r

N
C

D
W

R
-2

A
n
 A

u
th

o
ri
z
a
ti
o
n
 t
o
 C

o
n
s
tr

u
c
t 
w

ill
 b

e
 n

e
c
e
s
s
a
ry

 f
o
r 

a
n
y
 p

ro
p
o
s
e
d
 a

lt
e
ra

ti
o
n
s
 

to
 t
h
e
 e

x
is

ti
n
g
 t
re

a
tm

e
n
t 
p
la

n
t.

D
N

C
R

O
n
c
e
 d

e
s
ig

n
 i
s
 c

o
m

p
le

te
 f

o
r 

th
e
 r

e
h
a
b
ili

ta
ti
o
n
 p

ro
je

c
ts

 t
o
 b

e
 c

o
n
d
u
c
te

d
 

w
it
h

 P
h

a
s
e

 1
 o

f 
th

e
 p

ro
je

c
t 

a
t 

th
e

 W
W

T
P

, 
a

n
 A

u
th

o
ri
z
a

ti
o

n
 t

o
 C

o
n
s
tr

u
c
t 

w
ill

 b
e

 a
p

p
lie

d
 f

o
r.

L
a
B

e
lla

  
  
  
  

  
  
  
  
 

H
. 

M
ill

e
r

N
C

D
W

R
-3

U
p

d
a

te
s
 t

o
 t

h
e

 c
u

rr
e

n
t 

N
P

D
E

S
 d

is
c
h

a
rg

e
 p

e
rm

it
 m

a
y
 b

e
 n

e
c
e

s
s
a

ry
 a

t 
p

e
rm

it
 

re
n

e
w

a
l,
 b

a
s
e

d
 o

n
 t

h
e

 c
u

rr
e

n
tl
y
 p

ro
p

o
s
e

d
 c

h
a

n
g

e
s
 t

o
 t
h

e
 t

re
a

tm
e

n
t 

p
la

n
t.

 

C
h

a
n

g
e
s
 i
n

 c
a

p
a

c
it
y
 o

r 
o

v
e

ra
ll 

tr
e

a
tm

e
n

t 
d

e
s
ig

n
/p

ro
c
e

s
s
 w

ill
 r

e
q

u
ir
e

 p
e

rm
it
 

re
v
is

io
n

 p
ri
o

r 
to

 m
a

k
in

g
 t

h
e

 c
h
a

n
g

e
s
.

D
N

C
R

W
o

rk
 t

o
 b

e
 c

o
m

p
le

te
d

 a
t 

th
e

 W
W

T
P

 i
n

 P
h

a
s
e

 1
 o

f 
th

e
 p

ro
je

c
t 

w
ill

 n
o

t 

c
h

a
n

g
e

 t
h
e

 c
a

p
a

c
it
y
 o

f 
o

v
e

ra
ll 

tr
e

a
tm

e
n

t 
d

e
s
ig

n
/p

ro
c
e

s
s
. 

L
a
B

e
lla

  
  
  
  

  
  
  
  
 

H
. 

M
ill

e
r

C
o

m
m

e
n

t 
R

e
s
p

o
n

s
e
 T

a
b

le
 0

3
2

9
2

1
.x

ls
S

h
e
e
t 
4
 o

f 
4

4
/1

5
/2

0
2
1



W
a

s
te

w
a

te
r 

C
o

ll
e

c
ti

o
n

 S
y
s

te
m

 I
m

p
ro

v
e

m
e

n
ts

S
u

b
a

q
u

e
o

u
s

 S
a

n
it

a
ry

 S
e

w
e

r 
R

e
p

la
c

e
m

e
n

t
T

e
c
h

n
ic

a
l 
C

o
m

m
e
n

ts

R
e

s
p

o
n

s
e
 t

o
 N

C
D

W
I 
L

e
tt

e
r 

d
a
te

d
 S

e
p

te
m

b
e

r 
1

, 
2

0
2

0

L
a

B
e

lla
 C

o
m

m
is

s
io

n
 N

u
m

b
e

r:
 2

1
7

0
3

6
9

N
C

D
W

I 
P

ro
je

c
t 

N
u
m

b
e

r:
 C

S
3
7

0
7

4
4

-0
5

C
o

m
m

e
n

t

N
u

m
b

e
r

O
ri

g
in

a
l

C
o

m
m

e
n

t 

C
o

m
m

e
n

t 

B
y

In
it

ia
l 
R

e
s
p

o
n

s
e

R
e

s
p

o
n

s
e

 

B
y

A
 –

 G
e

n
e

ra
l 

C
o

m
m

e
n

ts

A
-1

P
ro

v
id

e
 a

 r
e

s
p

o
n
s
e

 t
o

 a
ll 

c
o

m
m

e
n

ts
 o

n
 a

 “
C

o
m

m
e

n
t 

fo
r 

C
o

m
m

e
n

t”
 b

a
s
is

. 

Y
o

u
 c

a
n

 i
n

c
lu

d
e

 t
h

is
 a

s
 a

n
 A

p
p

e
n

d
ix

 i
n

 t
h

e
 R

e
v
is

e
d

 E
n

g
in

e
e
ri
n

g
 R

e
p

o
rt

.

D
W

I 
  

  
  

  
  

  
  

T
. 

D
e

s
a

i
U

n
d

e
rs

to
o

d
.

L
a
B

e
lla

  
  
  
  

  
  
  
  
 

H
. 

M
ill

e
r

A
-2

S
u

b
m

it
 t

w
o

 h
a

rd
c
o

p
ie

s
 a

n
d

 o
n

e
 d

ig
it
a

l 
c
o

p
y
 o

f 
th

e
 r

e
v
is

e
d

 r
e

p
o

rt
 

in
c
o

rp
o

ra
ti
n

g
 a

ll 
c
h

a
n

g
e
s
.

D
W

I 
  

  
  

  
  

  
  

T
. 

D
e

s
a

i
T

w
o

 h
a

rd
 c

o
p

ie
s
 a

n
d

 o
n

e
 d

ig
it
a

l 
c
o

p
y
 o

f 
th

is
 r

e
p

o
rt

 h
a

s
 b

e
e

n
 p

ro
v
id

e
d

.
L
a
B

e
lla

  
  
  
  

  
  
  
  
 

H
. 

M
ill

e
r

A
-3

T
h

e
 E

n
g

in
e
e

ri
n

g
 R

e
p

o
rt

 s
h

o
w

s
 t

h
a

t 
th

e
 T

o
w

n
 o

f 
L

a
k
e

 L
u

re
 w

ill
 h

a
v
e

 t
o

 

d
o
u
b
le

 t
h
e
 s

e
w

e
r 

ra
te

 t
o
 p

a
y
 f

o
r 

P
h
a
s
e
 1

 o
f 

th
is

 p
ro

je
c
t.
 T

h
is

 

is
 a

 t
re

m
e

n
d

o
u
s
 i
n

c
re

a
s
e

 t
h

a
t 
th

e
 c

u
s
to

m
e

rs
 n

e
e
d

 t
o

 b
e

 i
n

fo
rm

e
d

 

o
f.

 T
h

e
re

fo
re

, 
th

e
 D

iv
is

io
n

 r
e

q
u

ir
e

s
 t

h
e

 t
o

w
n

 h
o

ld
 a

 p
u

b
lic

 m
e

e
ti
n

g
 t

o
 e

x
p

la
in

 

th
e
 p

ro
je

c
t 
in

c
lu

d
in

g
 s

h
o
rt

, 
m

e
d
iu

m
 a

n
d
 l
o
n
g
 t
e
rm

 i
m

p
ro

v
e
m

e
n
ts

 a
n
d
 t
h
e
ir
 

im
p

a
c
t 

o
n

 s
e

w
e

r 
ra

te
s
 t

o
 i
ts

 c
it
iz

e
n
s
. 

T
h

is
 m

e
e

ti
n

g
 s

h
o

u
ld

 b
e

 h
e

ld
 a

ft
e

r 
th

e
 

D
iv

is
io

n
 c

o
n

c
u

rs
 w

it
h

 t
h

e
 r

e
v
is

e
d

 E
R

 a
n

d
 b

e
fo

re
 t

h
e

 E
R

 i
s
 a

p
p

ro
v
e

d
. 

P
le

a
s
e

 

s
u

b
m

it
 m

in
u

te
s
 f

ro
m

 t
h

e
 m

e
e

ti
n

g
 t

o
 t
h

e
 D

iv
is

io
n

 f
o

r 
re

v
ie

w
 a

n
d

 i
n

c
lu

d
e
 t

h
e

m
 

in
 S

e
c
ti
o

n
 9

 i
n
 t

h
e

 f
in

a
l 
E

R
.

D
W

I 
  

  
  

  
  

  
  

T
. 

D
e

s
a

i

T
h

e
 T

o
w

n
 o

f 
L

a
k
e

 L
u

re
 e

n
g

a
g

e
d
 W

it
h

e
rs

 R
a

v
e

n
e

l 
to

 p
e
rf

o
rm

 a
 f

in
a

n
c
ia

l 

a
u
d
it
 a

n
d
 d

e
te

rm
in

e
 t
h
e
 t
im

in
g
 a

n
d
 m

a
g
n
it
u
d
e
 o

f 
th

e
 n

e
c
e
s
s
a
ry

 r
a
te

 

in
c
re

a
s
e
s
. 

 T
h

e
 r

a
te

s
 w

e
re

 i
n

c
re

a
s
e

d
 b

y
 3

0
%

 f
o

r 
F

Y
2

0
2

0
 a

n
d

 w
ill

 c
o

v
e

r 

th
e
 d

e
b
t 
s
e
rv

ic
e
 o

f 
th

e
 i
n
it
ia

l 
S

R
F

 l
o
a
n
 b

a
s
e
d
 o

n
 a

 t
h
ir
ty

-y
e
a
r 

te
rm

, 
0
%

 

ra
te

, 
a

n
d

 $
5

0
0

k
 i
n

 p
ri
n
c
ip

a
l 
fo

rg
iv

e
n

e
s
s
. 

L
a
B

e
lla

  
  
  
  

  
  
  
  
 

M
. 

W
a

ls
h

A
-4

T
h

e
 D

iv
is

io
n

 r
e

c
o

m
m

e
n

d
s
 t

h
e

 T
o

w
n

 c
o

n
ta

c
t 

L
G

C
 d

ir
e

c
tl
y
 t

o
 d

is
c
u

s
s
 t

h
e
 

P
h
a
s
e
 1

 p
ro

je
c
t 
c
o
s
t 
to

 d
e
te

rm
in

e
 i
f 

th
is

 s
iz

e
 o

f 
d
e
b
t 
is

 p
o
s
s
ib

le
.

D
W

I 
  

  
  

  
  

  
  

T
. 

D
e

s
a

i
U

n
d

e
rs

to
o

d
.

L
a
B

e
lla

  
  
  
  

  
  
  
  
 

H
. 

M
ill

e
r

B
 –

 E
n

g
in

e
e

ri
n

g
 R

e
p

o
rt

B
-5

S
e
c
ti

o
n

 1
.0

 E
x
e
c
u

ti
v
e
 S

u
m

m
a
ry

: 
D

o
 n

o
t 
in

c
lu

d
e
 e

n
ti
re

 S
e
c
ti
o
n
 6

.0
 i
n
 t
h
e
 

S
e
c
ti
o
n
 1

.1
. 
P

ro
v
id

e
 s

u
m

m
a
ry

 o
n
ly

. 
P

le
a
s
e
 s

e
e
 t
h
e
 c

o
m

m
e
n
ts

 b
e
lo

w
 a

n
d
 

e
d
it
 t
h
is

 s
e
c
ti
o
n
 t
o
 p

ro
v
id

e
 s

u
m

m
a
ry

 o
f 

im
p
o
rt

a
n
t 
fa

c
ts

 a
b
o
u
t 
th

e
 p

ro
je

c
t

D
W

I 
  

  
  

  
  

  
  

T
. 

D
e

s
a

i
T

h
is

 s
e

c
ti
o

n
 h

a
s
 b

e
e

n
 r

e
v
is

e
d

 t
o

 p
ro

v
id

e
 o

n
ly

 a
 s

u
m

m
a

ry
.

L
a
B

e
lla

  
  
  
  

  
  
  
  
 

H
. 

M
ill

e
r

B
-5

a

S
e
c
ti
o
n
 1

.1
 s

h
o
u
ld

 p
ro

v
id

e
 a

 b
ri
e
f 

d
e
s
c
ri
p
ti
o
n
 o

f 
th

e
 l
o
c
a
ti
o
n
 a

n
d
 v

ic
in

it
y
 o

f 

th
e
 p

ro
je

c
t,
 o

v
e
rv

ie
w

 o
f 

w
a
s
te

w
a
te

r 
c
o
lle

c
ti
o
n
 s

y
s
te

m
 a

n
d
 t
re

a
tm

e
n
t 
p
la

n
t 

a
n
d
 t
h
e
n
 a

 s
h
o
rt

 d
e
s
c
ri
p
ti
o
n
 o

f 
c
o
m

p
o
n
e
n
ts

 o
f 

th
e
 p

ro
p
o
s
e
d
 p

ro
je

c
t.

D
W

I 
  

  
  

  
  

  
  

T
. 

D
e

s
a

i
T

h
is

 s
e

c
ti
o

n
 h

a
s
 b

e
e

n
 r

e
v
is

e
d

.
L
a
B

e
lla

  
  
  
  

  
  
  
  
 

H
. 

M
ill

e
r

B
-5

b
U

p
d

a
te

 F
ig

u
re

 1
.1

 t
o

 s
h

o
w

 R
u

th
e

rf
o

rd
 C

o
u

n
ty

 a
n

d
 n

e
a
rb

y
 t

o
w

n
s
.

D
W

I 
  

  
  

  
  

  
  

T
. 

D
e

s
a

i
T

h
is

 f
ig

u
re

 h
a

s
 b

e
e

n
 u

p
d

a
te

d
L
a
B

e
lla

  
  
  
  

  
  
  
  
 

M
. 

W
a

ls
h

B
-5

c
S

u
m

m
a

ri
z
e

 S
e

c
ti
o

n
 1

.2
.

D
W

I 
  

  
  

  
  

  
  

T
. 

D
e

s
a

i
T

h
is

 s
e

c
ti
o

n
 h

a
s
 b

e
e

n
 s

u
m

m
a

ri
z
e

d
.

L
a
B

e
lla

  
  
  
  

  
  
  
  
 

H
. 

M
ill

e
r

B
-5

d
F

o
rm

a
t 

S
e

c
ti
o

n
 1

.3
 t

o
 p

ro
v
id

e
 s

u
m

m
a

ry
 o

f 
a

lt
e

rn
a

ti
v
e

s
 i
n

 s
e

p
a

ra
te

 

p
a
ra

g
ra

p
h
s
.

D
W

I 
  

  
  

  
  

  
  

T
. 

D
e

s
a

i
T

h
e

 a
lt
e

rn
a

te
s
 h

a
v
e

 b
e

e
n

 r
e

p
re

s
e

n
te

d
 i
n

 s
e
p

a
ra

te
 p

a
ra

g
ra

p
h

s
.

L
a
B

e
lla

  
  
  
  

  
  
  
  
 

H
. 

M
ill

e
r

B
-5

e

M
a

n
h

o
le

 R
e

h
a
b

ili
ta

ti
o

n
 i
s
 n

o
t 

a
 s

ta
n

d
a

lo
n

e
 a

lt
e

rn
a

ti
v
e

 c
o

n
s
id

e
ri
n

g
 t
h

e
 

o
b

je
c
ti
v
e

 o
f 

th
is

 p
ro

je
c
t 

s
ta

te
d

 i
n
 t

h
e

 f
u

n
d

in
g

 a
p
p

lic
a

ti
o

n
. 

It
 i
s
 o

n
e

 o
f 

th
e

 

c
o

m
p

o
n

e
n

ts
 o

f 
p

ro
p

o
s
e

d
 a

lt
e

rn
a

ti
v
e

s
. 

P
le

a
s
e

 r
e

m
o

v
e

 i
t 

fr
o

m
 t

h
e

 l
is

t 
o

f 

a
lt
e
rn

a
ti
v
e
s
 a

n
d
 u

p
d
a
te

 a
ll 

re
le

v
a
n
t 
s
e
c
ti
o
n
s
 a

n
d
 p

re
s
e
n
t 
w

o
rt

h
 a

n
a
ly

s
is

.

D
W

I 
  

  
  

  
  

  
  

T
. 

D
e

s
a

i
T

h
e

 M
a

n
h

o
le

 R
e

h
a
b

ili
ta

ti
o

n
 A

lt
e

rn
a

ti
v
e

 h
a

s
 b

e
e
n

 r
e

m
o

v
e

d
 f

ro
m

 t
h

e
 E

R
.

L
a
B

e
lla

  
  
  
  

  
  
  
  
 

H
. 

M
ill

e
r

B
-5

f
P

u
t 
p
re

fe
rr

e
d
 a

lt
e
rn

a
ti
v
e
 i
n
 p

a
re

n
th

e
s
is

 b
e
s
id

e
s
 B

a
c
k
s
h
o
re

 G
ra

v
it
y
/L

if
t 

S
ta

ti
o
n
 i
n
 S

e
c
ti
o
n
 1

.3
.

D
W

I 
  

  
  

  
  

  
  

T
. 

D
e

s
a

i

P
re

fe
rr

e
d

 A
lt
e

rn
a

ti
v
e

 h
a

s
 b

e
e
n

 p
la

c
e

d
 i
n

 p
a

re
n

th
e

s
is

 b
e
h

in
d

 t
h

e
 

p
e

rf
e

rr
e

d
 a

lt
e

rn
a

ti
v
e

.

L
a
B

e
lla

  
  
  
  

  
  
  
  
 

H
. 

M
ill

e
r

B
-5

g
S

e
c
ti
o
n
 1

.3
 o

n
 p

a
g
e
 8

 s
h
o
w

s
 s

o
m

e
 i
n
fo

rm
a
ti
o
n
 o

n
 P

h
a
s
e
 1

 o
f 

th
e
 p

ro
je

c
t.
 

A
d
d
 a

 s
u
b
s
e
c
ti
o
n
 w

it
h
 a

 t
it
le

 t
o
 p

ro
v
id

e
 t
h
is

 i
n
fo

rm
a
ti
o
n
.

D
W

I 
  

  
  

  
  

  
  

T
. 

D
e

s
a

i

A
 s

u
b
s
e
c
ti
o
n
 h

a
s
 b

e
e
n
 a

d
d
e
d
 a

b
o
v
e
 t
h
e
 p

a
ra

g
ra

p
h
s
 t
h
a
t 
d
is

c
u
s
s
 P

h
a
s
e
 

1
 o

f 
th

e
 p

ro
je

c
t.

L
a
B

e
lla

  
  
  
  

  
  
  
  
 

H
. 

M
ill

e
r

C
o

m
m

e
n

t 
R

e
s
p

o
n

s
e
 T

a
b

le
.x

ls
S

h
e
e
t 
1
 o

f 
1
3

2
/1

9
/2

0
2
1



C
o

m
m

e
n

t

N
u

m
b

e
r

O
ri

g
in

a
l

C
o

m
m

e
n

t 

C
o

m
m

e
n

t 

B
y

In
it

ia
l 
R

e
s
p

o
n

s
e

R
e

s
p

o
n

s
e

 

B
y

B
-5

h
S

e
e

 c
o

m
m

e
n

t 
7

.g
 a

n
d

 a
d

d
 a

 s
u

m
m

a
ry

 o
f 

s
u

b
s
e

q
u

e
n
t 

p
h

a
s
e

s
 w

it
h

 a
 t

e
n

ta
ti
v
e

 

s
c
h

e
d

u
le

 o
f 

th
e

 p
ro

je
c
t 

in
 S

e
c
ti
o

n
 1

.3
.

D
W

I 
  

  
  

  
  

  
  

T
. 

D
e

s
a

i

A
 s

u
m

m
a

ry
 o

f 
fu

tu
re

 p
h

a
s
e
s
, 

in
c
lu

d
in

g
 e

s
ti
m

a
te

d
 t

im
e

fr
a

m
e

s
, 

is
 i
n

c
lu

d
e

d
 

in
 n

e
w

 S
e

c
ti
o

n
 1

.3
.2

.

L
a
B

e
lla

  
  
  
  

  
  
  
  
 

H
. 

M
ill

e
r

B
-5

i
P

le
a
s
e
 m

a
k
e
 i
t 
c
le

a
r 

th
a
t 
th

e
 s

e
w

e
r 

a
c
c
e
s
s
 v

a
lv

e
 i
s
 p

ro
p
o
s
e
d
 f

o
r 

a
ll 

a
lt
e
rn

a
ti
v
e
s
 (

e
x
c
e
p
t 
fo

r 
n
o
 a

c
ti
o
n
) 

in
 S

e
c
ti
o
n
 1

.3
.

D
W

I 
  

  
  

  
  

  
  

T
. 

D
e

s
a

i

A
d
d
it
io

n
a
l 
w

o
rd

in
g
 h

a
s
 b

e
e
n
 a

d
d
e
d
 t
o
 m

a
k
e
 c

le
a
r 

th
e
 s

e
w

e
r 

a
c
c
e
s
s
 

h
a

v
e

 i
s
 p

ro
p

o
s
e

d
 f

o
r 

a
ll 

a
lt
e

rn
a

ti
v
e

s
 e

x
c
e

p
t 

th
e

 n
o

 a
c
ti
o

n
.

L
a
B

e
lla

  
  
  
  

  
  
  
  
 

H
. 

M
ill

e
r

B
-5

j

P
le

a
s
e
 r

e
w

ri
te

 S
e
c
ti
o
n
 1

.5
 u

s
in

g
 t
h
e
 D

iv
is

io
n
’s

 g
u
id

a
n
c
e
 f

o
r 

th
e
 E

R
. 
P

le
a
s
e
 

n
o
te

 t
h
a
t 
th

is
 S

e
c
ti
o
n
 m

u
s
t 
p
ro

v
id

e
 i
n
fo

rm
a
ti
o
n
 o

n
 c

u
rr

e
n
t 
s
e
w

e
r 

b
ill

 t
o
 

u
n
d
e
rs

ta
n
d
 t
h
e
 r

a
te

 i
n
c
re

a
s
e
 d

u
e
 t

o
 p

ro
je

c
t.

D
W

I 
  

  
  

  
  

  
  

T
. 

D
e

s
a

i
T

h
is

 s
e

c
ti
o

n
 h

a
s
 b

e
e

n
 r

e
-w

ri
tt

e
n

 t
o

 f
o

llo
w

 t
h

e
 D

iv
is

io
n

's
 E

R
 g

u
id

a
n

c
e

.
L
a
B

e
lla

  
  
  
  

  
  
  
  
 

H
. 

M
ill

e
r

B
-5

k
A

d
d
 a

 p
a
ra

g
ra

p
h
 i
n
 S

e
c
ti
o
n
 1

.5
 t
o
 d

is
c
u
s
s
 h

o
w

 f
u
tu

re
 p

h
a
s
e
s
 w

ill
 b

e
 

fi
n

a
n

c
e

d
.

D
W

I 
  

  
  

  
  

  
  

T
. 

D
e

s
a

i

A
 n

e
w

 S
e

c
ti
o

n
 1

.6
 h

a
s
 b

e
e

n
 i
n

c
lu

d
e

d
 t

o
 d

is
c
u

s
s
 h

o
w

 f
u

tu
re

 p
h

a
s
e
s
 a

re
 

e
x
p

e
c
te

d
 t

o
 b

e
 f

in
a

n
c
e

d
.

L
a
B

e
lla

  
  
  
  

  
  
  
  
 

H
. 

M
ill

e
r

B
-6

B
-6

a

S
e
c
ti
o
n
 2

.0
 n

e
e
d
s
 t
o
 s

im
p
ly

 d
e
s
c
ri
b
e
 t
h
e
 e

x
is

ti
n
g
 c

o
lle

c
ti
o
n
 s

y
s
te

m
 a

n
d
 t
h
e
 

w
a

s
te

w
a

te
r 

tr
e

a
tm

e
n

t 
p

la
n

t 
w

it
h

 a
ll 

is
s
u

e
s
 w

it
h

o
u

t 
re

fe
re

n
c
in

g
 t

h
e
 p

ro
p

o
s
e

d
 

S
A

S
S

 s
o
lu

ti
o
n
. 
P

le
a
s
e
 r

e
m

o
v
e
 d

is
c
u
s
s
io

n
 o

f 
th

e
 p

ro
p
o
s
e
d
 s

y
s
te

m
 i
n
 t
h
is

 

s
e

c
ti
o

n
.

D
W

I 
  

  
  

  
  

  
  

T
. 

D
e

s
a

i
D

is
c
u

s
s
io

n
 o

f 
th

e
 p

ro
p

o
s
e

d
 p

ro
je

c
t 

h
a
s
 b

e
e

n
 r

e
m

o
v
e

d
 f

ro
m

 t
h

is
 s

e
c
ti
o

n
.

L
a
B

e
lla

  
  
  
  

  
  
  
  
 

H
. 

M
ill

e
r

B
-6

b

P
ro

v
id

e
 i
n

fo
rm

a
ti
o

n
 o

n
 t

h
e

 n
u

m
b

e
r 

o
f 

h
o

u
s
e

h
o

ld
s
 c

o
n

n
e

c
te

d
 t

o
 t

h
e

 e
x
is

ti
n

g
 

c
e

n
tr

a
liz

e
d

 w
a

s
te

w
a

te
r 

c
o

lle
c
ti
o

n
 a

n
d

 t
re

a
tm

e
n

t 
s
y
s
te

m
 a

n
d

 t
h

o
s
e
 u

s
in

g
 a

 

s
e

p
ti
c
 t

a
n

k
 s

y
s
te

m
 w

it
h

in
 t

h
e

 L
a
k
e

 L
u

re
 t

o
w

n
 l
im

it
s
 o

r 
E

T
J
. 

W
e

 n
o

te
 t

h
a

t 
th

e
 

p
re

v
io

u
s
ly

 s
u

b
m

it
te

d
 E

R
 (

B
ro

w
n

 C
o

n
s
u

lt
a

n
ts

, 
M

a
rc

h
 2

0
1

9
) 

c
o

n
ta

in
e

d
 a

 

d
e
ta

ile
d
 l
a
n
d
 p

a
rc

e
l 
m

a
p
 o

f 
L
a
k
e
 L

u
re

 s
h
o
w

in
g
 s

e
w

e
re

d
 a

n
d
 u

n
s
e
w

e
re

d
 

in
d

iv
id

u
a

l 
lo

ts
. 

W
e

 r
e

c
o

m
m

e
n

d
 i
n

c
lu

d
in

g
 s

u
c
h

 a
 m

a
p

 i
n

to
 t

h
is

 E
R

.

D
W

I 
  

  
  

  
  

  
  

T
. 

D
e

s
a

i

T
h

e
re

 a
re

 c
u

rr
e

n
tl
y
 9

2
6

 r
e

s
id

e
n
ti
a

l 
c
o

n
n

e
c
ti
o

n
s
 a

n
d

 1
0

6
 c

o
m

m
e

rc
ia

l 

c
o

n
n

e
c
ti
o

n
s
 f

o
r 

a
 t

o
ta

l 
o

f 
1

,0
3

2
 c

o
n
n

e
c
ti
o

n
s
. 

 I
t 
is

 a
s
s
u

m
e

d
 t

h
a

t 
a
ll 

e
x
is

ti
n

g
 s

tr
u

c
tu

re
s
 t

h
a
t 

a
re

 n
o

t 
o
n

 t
h

e
 S

A
S

S
 a

re
 o

n
 s

e
p
ti
c
 t

a
n

k
s
. 

 T
h

e
re

 

a
re

 2
3
0
 r

e
s
id

e
n
c
e
s
 w

it
h
 s

e
p
ti
c
 t

a
n
k
s
 t
h
a
t 
a
re

 l
a
k
e
 f

ro
n
t 
a
n
d
 a

n
 a

d
d
it
io

n
a
l 

2
1
5
 r

e
s
id

e
n
c
e
s
 w

it
h
 s

e
p
ti
c
 t

a
n
k
s
 t
h
a
t 
a
re

 o
ff

 t
h
e
 l
a
k
e
 b

u
t 
w

it
h
in

 t
h
e
 

s
e

w
e

r 
s
h

e
d

. 
 T

h
is

 a
m

o
u

n
ts

 t
o

 a
 t

o
ta

l 
p

o
te

n
ti
a

l 
u

s
e

rs
 o

f 
1

,4
7

7
. 

 A
 m

a
p

 o
f 

th
e

 s
e

w
e

re
d

 a
n

d
 u

n
s
e

w
e

re
d

 i
n

 t
h

e
 s

e
w

e
r 

s
h

e
d

 a
n

d
 i
n

 P
h

a
s
e

 1
 i
s
 

in
c
lu

d
e

d
 i
n

 F
ig

u
re

 2
.3

 a
n

d
 2

.3
A

.

L
a
B

e
lla

 

M
. 

W
a

ls
h

T
O

L
L

M
. 

A
n

d
e

rs
o

n

B
-6

c
D

is
c
u

s
s
 t

h
e

 T
o

w
n

 o
f 

L
a

k
e

 L
u

re
’s

 p
o

lic
y
 o

n
 m

a
n

d
a

to
ry

 c
o

n
n

e
c
ti
o

n
 t

o
 t

h
e

 

s
e

w
e

ra
g

e
 s

y
s
te

m
.

D
W

I 
  

  
  

  
  

  
  

T
. 

D
e

s
a

i

T
h

e
 T

o
w

n
 o

f 
L

a
k
e

 L
u

re
 h

a
s
 b

e
e

n
 i
n

 d
is

c
u

s
s
io

n
s
 w

it
h

 t
h

e
 N

o
rt

h
 C

a
ro

lin
a

 

S
c
h
o
o
l 
o
f 

G
o
v
e
rn

m
e
n
t,
 E

n
v
ir
o
n
m

e
n
ta

l 
F

in
a
n
c
e
 C

e
n
te

r 
fo

r 

re
c
o

m
m

e
n

d
a

ti
o

n
s
 o

n
 s

h
o

rt
 a

n
d
 l
o

n
g

 t
e

rm
 c

o
n

n
e

c
ti
o

n
 p

o
lic

y
. 

 B
a

s
e

d
 o

n
 

E
F

C
s
 g

u
id

d
a
n
c
e
 a

n
d
 i
n
te

rn
a
l 
d
is

c
u
s
s
io

n
s
, 
th

e
 T

O
L
L
 w

ill
 i
m

p
le

m
e
n
t 

a
v
a

ila
b

ili
ty

 c
h

a
rg

e
s
 a

n
d
 d

e
v
e

lo
p

m
e

n
t 

c
h

a
rg

e
s
 a

s
 t

h
e

 n
e

w
 s

e
w

e
r 

s
e

rv
ic

e
 

b
e

c
o

m
e

s
 a

v
a

ila
b

le
 t

o
 u

s
e
rs

, 
w

h
ic

h
 a

re
 n

o
t 
c
u

rr
e

n
tl
y
 c

o
n

n
e

c
te

d
. 

 T
h

o
s
e

 

u
s
e

rs
 w

ill
 b

e
 g

iv
e

n
 a

 t
im

e
lin

e
 f

o
r 

m
a

n
d

it
o

ry
 c

o
n

n
e

c
ti
o

n
 f

o
llo

w
in

g
 t

h
e

 

c
o

m
p

le
ti
o

n
 o

f 
e

a
c
h

 p
h

a
s
e

. 

L
a
B

e
lla

M
. 

W
a

ls
h

B
-6

d
D

is
c
u

s
s
 s

e
w

e
r 

p
e

rm
it
s
 a

n
d
 l
o

w
 p

re
s
s
u

re
 c

o
lle

c
ti
o
n

 s
y
s
te

m
 o

f 
S

u
n

s
e
t 

C
o

v
e

 

a
n
d
 F

is
h
e
r 

C
o
u
rt

 H
O

A
s
 i
n
 S

e
c
ti
o
n
 2

.1
.1

.1
.

D
W

I 
  

  
  

  
  

  
  

T
. 

D
e

s
a

i

T
h

e
 G

L
S

 w
ill

 i
n

c
o

rp
o

ra
te

 t
h

e
 d

is
c
h

a
rg

e
 p

o
in

ts
 o

f 
th

e
 c

o
n

n
e
c
ti
n

g
 s

y
s
te

m
s
. 

 

U
s
e

rs
 o

n
 d

ir
e

c
tl
y
 a

d
ja

c
e

n
t 
w

ill
 h

a
v
e

 a
 l
a

te
ra

l 
in

s
ta

lle
d

 b
y
 w

h
ic

h
 t

h
e

y
 m

a
y
 

d
ir
e
c
tl
y
 c

o
n
n
e
c
t 
th

e
 t
h
e
 G

L
S

. 
 T

h
e
 l
o
w

 p
re

s
s
u
re

 s
e
w

e
r 

s
y
s
te

m
s
 a

re
 

c
u

rr
e

n
tl
y
 c

o
n

n
e

c
te

d
 t

o
 t

h
e

 S
A

S
S

, 
a

s
 s

u
c
h

 w
ill

 b
e

 i
n

c
o

rp
o

ra
te

d
 i
n

to
 t

h
e

 

G
L

S
. 

 W
e

 h
a

v
e

 b
e

e
n

 t
o
ld

 t
h

a
t 

th
e
 H

O
A

s
 a

re
 c

o
n

s
id

e
ri
n

g
 d

is
b

a
n

d
in

g
 

o
n
c
e
 t
h
e
 G

L
S

 i
s
 i
n
s
ta

lle
d
.

L
a
B

e
lla

M
. 

W
a

ls
h

B
-6

e
W

h
a

t 
le

a
d

s
 t

o
 S

S
O

s
 a

t 
th

e
 i
n

fl
u

e
n

t 
p

u
m

p
 s

ta
ti
o

n
 a

n
d

 W
W

T
P

 h
e

a
d

w
o

rk
s
?

 

W
ill

 P
h

a
s
e

 1
 o

f 
th

e
 p

ro
p

o
s
e

d
 p

ro
je

c
t 

s
o

lv
e

 t
h

is
 i
s
s
u

e
?

D
W

I 
  

  
  

  
  

  
  

T
. 

D
e

s
a

i

T
h

e
 I

n
fl
u

e
n

t 
P

u
m

p
 S

ta
ti
o

n
 i
s
 t
h

e
 l
o

c
a

ti
o

n
 o

f 
th

e
 S

S
O

s
. 

 T
h

e
 c

a
u

s
e

 a
p

a
rt

 

fr
o

m
 m

e
c
h

n
ic

a
l 
o

r 
e

le
c
tr

ic
a

l 
fa

ilu
re

 i
s
 d

ir
e

c
tl
y
 a

tt
ri
b

u
te

d
 t
o

 t
h

e
 l
a

k
e

 

in
fi
lt
ra

ti
o

n
 a

n
d

 I
&

I 
to

 c
o

m
e

s
 i
n

to
 t

h
e

 s
y
s
te

m
 f

ro
m

 c
o

n
n

e
c
ti
n

g
 l
a

n
d

 b
a

s
e

d
 

s
y
s
te

m
s
. 

 P
h

a
s
e

 1
 w

ill
 r

e
d

u
c
e

 t
h

e
 l
a

k
e
 i
n

fi
lt
ra

ti
o

n
 b

y
 t

h
e

 r
e

h
a

b
ili

ta
ti
o

n
 o

f 

th
e

 e
x
is

ti
n

g
 m

a
n

h
o

le
s
, 

re
m

o
v
a

l 
o

f 
u

s
e

rs
 f

ro
m

 t
h

e
 S

A
S

S
, 
a

n
d

 b
y
 t

h
e

 

u
lt
im

a
te

 a
b

a
n
d

o
n

m
e

n
t 

o
f 

a
 p

o
rt

io
n

 o
f 

th
e

 S
A

S
S

. 
 T

h
e

 r
e

m
o

v
a

l 
o

f 
L

a
k
e

 

In
fi
lt
ra

ti
o

n
 w

ill
 i
n

c
re

a
s
e

 t
h

e
 a

v
a

ila
b

le
 c

a
p

a
c
it
y
 o

f 
th

e
 i
n

fl
u

e
n

t 
p

u
m

p
 

s
ta

ti
o

n
, 

th
u
s
 i
n

c
re

a
s
in

g
 i
t'
s
 a

b
ili

ty
 t

o
 m

e
e

t 
it
's

 h
y
d

ra
u

lic
 d

e
m

a
n

d
 a

n
d

 

re
d

u
c
e
 t

h
e

 r
is

k
 o

f 
S

S
O

s
.

L
a
B

e
lla

M
. 

W
a

ls
h

S
e
c
ti

o
n

 2
.0

 C
u

rr
e
n

t 
S

it
u

a
ti

o
n

C
o

m
m

e
n

t 
R

e
s
p

o
n

s
e
 T

a
b

le
.x

ls
S

h
e
e
t 
2
 o

f 
1
3

2
/1

9
/2

0
2
1



C
o

m
m

e
n

t

N
u

m
b

e
r

O
ri

g
in

a
l

C
o

m
m

e
n

t 

C
o

m
m

e
n

t 

B
y

In
it

ia
l 
R

e
s
p

o
n

s
e

R
e

s
p

o
n

s
e

 

B
y

B
-6

f

A
c
c
o
rd

in
g
 t
o
 p

a
g
e
 1

5
, 
I&

I 
fr

o
m

 t
h
e
 l
a
k
e
 i
s
 e

s
ti
m

a
te

d
 a

t 
0
.4

3
 M

G
D

 w
h
e
re

a
s
 

p
a
g
e
 2

4
 m

e
n
ti
o
n
s
 0

.4
 M

G
D

. 
P

le
a
s
e
 c

o
rr

e
c
t 
th

is
 d

is
c
re

p
a
n
c
y
 t
h
ro

u
g
h
o
u
t 
th

e
 

re
p

o
rt

.

D
W

I 
  

  
  

  
  

  
  

T
. 

D
e

s
a

i
T

h
is

 d
is

c
re

p
e

n
c
y
 h

a
s
 b

e
e

n
 c

o
rr

e
c
te

d
 t

h
ro

u
g

h
o

u
t 

th
e
 E

R
.

L
a
B

e
lla

  
  
  
  

  
  
  
  
 

H
. 

M
ill

e
r

B
-6

g
E

d
it
 F

ig
u
re

 2
.4

 t
o
 s

h
o
w

 a
rr

o
w

s
 p

o
in

ti
n
g
 t
o
w

a
rd

s
 e

x
is

ti
n
g
 b

a
r 

s
c
re

e
n
, 
fl
a
s
h
 

m
ix

, 
fl
o

c
c
u

la
ti
o

n
 a

n
d
 s

e
d

im
e

n
ta

ti
o

n
 b

a
s
in

s
 a

n
d

 p
u
m

p
 s

ta
ti
o

n
.

D
W

I 
  

  
  

  
  

  
  

T
. 

D
e

s
a

i
M

a
p

 h
a

s
 b

e
e

n
 u

p
d

a
te

d
L
a
B

e
lla

M
. 

W
a

ls
h

B
-6

h
A

d
d

 a
 f

ig
u

re
 t

o
 s

h
o

w
 t

h
e

 l
o

c
a

ti
o

n
 o

f 
in

fl
u

e
n

t 
p

u
m

p
 s

ta
ti
o

n
 i
n

 c
lo

s
e

 p
ro

x
im

it
y
 

to
 L

a
k
e
 L

u
re

 D
a
m

.

D
W

I 
  

  
  

  
  

  
  

T
. 

D
e

s
a

i
F

ig
u

re
 2

.5
 h

a
s
 b

e
e

n
 c

h
a

n
g

e
d

 t
o

 s
h

o
w

 t
h

e
 p

u
m

p
 s

ta
ti
o

n
 a

n
d

 d
a
m

L
a
B

e
lla

M
. 

W
a

ls
h

B
-6

i
P

le
a
s
e
 r

e
m

o
v
e
 F

ig
u
re

 2
.4

 o
r 

2
.5

 i
f 

th
e
y
 a

re
 s

h
o
w

in
g
 t
h
e
 s

a
m

e
 i
n
fo

rm
a
ti
o
n
.

D
W

I 
  

  
  

  
  

  
  

T
. 

D
e

s
a

i
F

ig
u

re
 2

.5
 h

a
s
 b

e
e

n
 c

h
a

n
g

e
d

, 
s
e
e

 B
-6

h
.

L
a
B

e
lla

  
  
  
  

  
  
  
  
 

H
. 

M
ill

e
r

B
-6

j
Is

 t
h
e
re

 a
 b

y
p
a
s
s
 s

c
re

e
n
 a

t 
th

e
 p

la
n
t?

 T
a
b
le

 2
.9

.1
 o

n
 p

a
g
e
 3

1
 d

o
e
s
 n

o
t 

c
la

ri
fy

 i
f 

th
e

 p
la

n
t 
h

a
s
 o

n
e

 o
r 

tw
o

 s
c
re

e
n

s
.

D
W

I 
  

  
  

  
  

  
  

T
. 

D
e

s
a

i

T
h

e
 p

la
n

t 
h
a

s
 o

n
ly

 o
n

e
 s

c
re

e
n

, 
th

e
re

 i
s
 a

 l
in

e
 b

y
p

a
s
s
 b

u
t 

it
 i
s
 n

o
t 

s
c
re

e
n

e
d

. 
 T

h
e

 t
a

b
le

 h
a

s
 b

e
e

n
 u

p
d

a
te

d
.

L
a
B

e
lla

M
. 

W
a

ls
h

B
-6

k
U

p
d

a
te

 T
a

b
le

 2
.7

 o
n

 p
a

g
e

 2
6

 t
o

 s
h

o
w

 2
0

1
9
 a

n
d

 2
0

2
0

 a
v
e

ra
g

e
 d

a
ily

 f
lo

w
.

D
W

I 
  

  
  

  
  

  
  

T
. 

D
e

s
a

i
T

a
b

le
 h

a
s
 b

e
e

n
 u

p
d

a
te

d
L
a
B

e
lla

M
. 

W
a

ls
h

B
-6

l
R

e
v
ie

w
 D

iv
is

io
n

’s
 g

u
id

a
n

c
e

 f
o

r 
E

R
 a

n
d

 a
d
d

 a
 s

e
c
ti
o

n
 o

n
 c

u
rr

e
n

t 
p

o
p
u

la
ti
o

n
 

w
it
h

 t
a

b
le

s
 i
n

 t
h
is

 s
e

c
ti
o

n
. 

(S
e

e
 c

o
m

m
e

n
t 

7
.a

 b
e

lo
w

).

D
W

I 
  

  
  

  
  

  
  

T
. 

D
e

s
a

i

A
 s

e
c
ti
o
n
 o

n
 c

u
rr

e
n
t 
p
o
p
u
la

ti
o
n
, 
in

c
lu

d
in

g
 t
a
b
le

s
, 
c
a
n
 b

e
 f

o
u
n
d
 i
n
 S

e
c
ti
o
n
 

2
.1

.6
.

L
a
B

e
lla

  
  
  
  

  
  
  
  
 

H
. 

M
ill

e
r

B
-7

B
-7

a

F
u

tu
re

 g
ro

w
th

 o
f 

th
e

 s
e

rv
ic

e
 a

re
a

 s
h
o

u
ld

 i
n

c
lu

d
e

 t
h

e
 p

o
p

u
la

ti
o

n
 o

f 
L

a
k
e

 

L
u
re

, 
C

h
im

n
e
y
 R

o
c
k
 a

re
a
, 

R
a
m

b
lin

g
 B

a
ld

 a
re

a
, 
S

e
a
s
o
n
a
l 

P
o
p
u
la

ti
o
n
, 
th

e
 E

x
tr

a
te

rr
e
s
tr

ia
l 
J
u
ri
s
d
ic

ti
o
n
 (

E
T

J
) 

a
re

a
, 
a
n
d
 t
o
w

n
’s

 f
u
tu

re
 

p
la

n
s
 t
o
 a

d
d
 c

o
n
n
e
c
ti
o
n
s
 f

ro
m

 u
n
s
e
w

e
re

d
 a

re
a
s
 t
o
 t

h
e
 p

ro
p
o
s
e
d
 s

e
w

e
r 

s
y
s
te

m
. 

U
p

d
a

te
 a

ll 
p
o

p
u

la
ti
o

n
 p

ro
je

c
ti
o

n
 t

a
b

le
s
 u

s
in

g
 t

h
is

 m
e

th
o

d
o

lo
g
y
 

a
n
d
 u

s
e
 i
t 
to

 p
ro

v
id

e
 c

u
rr

e
n
t 

p
o
p
u
la

ti
o
n
 d

a
ta

 i
n
 S

e
c
ti
o
n
 2

 C
u
rr

e
n
t 
S

it
u
a
ti
o
n
.

D
W

I 
  

  
  

  
  

  
  

T
. 

D
e

s
a

i

T
h

e
 p

o
p

u
la

ti
o

n
 o

f 
L

a
k
e

 L
u

re
, 
C

h
im

n
e

y
 R

o
c
k
 V

ill
a

g
e

, 
R

u
m

b
lin

g
 B

a
ld

 

R
e

s
o

rt
 i
s
 i
n

c
lu

d
e

d
 i
n

 t
h

e
 c

u
rr

e
n

t 
p

o
p

u
la

ti
o

n
 c

a
lc

u
la

ti
o

n
 f

o
u

n
d

 i
n

 S
e

c
ti
o

n
 

2
.1

.6
 a

n
d
 i
s
 u

s
e
d
 t

o
 d

e
te

rm
in

e
 f

u
tu

re
 p

o
p
u
la

ti
o
n
 w

it
h
in

 t
h
e
 s

e
w

w
e
rs

h
e
d
 

a
re

a
. 
S

e
a
s
o
n
a
l 
p
o
p
u
la

ti
o
n
 i
s
 a

d
d
e
d
 i
n
to

 t
h
e
 f

u
tu

re
 p

o
p
u
la

ti
o
n
. 

T
h
e
re

 i
s
 

n
o

 E
T

J
 a

re
a

 a
s
s
o

c
ia

te
d

 w
it
h

 L
a

k
e

 L
u
re

. 
S

e
c
ti
o

n
 3

.1
 p

ro
v
id

e
s
 p

o
p

u
la

ti
o

n
 

p
ro

je
c
ti
o

n
s
.

L
a
B

e
lla

M
. 

W
a

ls
h

H
. 

M
ill

e
r

B
-7

b
U

s
in

g
 m

a
p

 d
is

c
u

s
s
e

d
 i
n
 c

o
m

m
e

n
t 

8
.a

, 
p
le

a
s
e

 i
d

e
n

ti
fy

 w
h

ic
h

 u
n

s
e

w
e

re
d

 l
o

ts
 

c
o

u
ld

 b
e

 c
o

n
n

e
c
te

d
 t

o
 t
h

e
 p

ro
p

o
s
e
d

 S
A

S
S

.

D
W

I 
  

  
  

  
  

  
  

T
. 

D
e

s
a

i

T
h

e
re

 a
re

 a
p

p
ro

x
im

a
te

ly
 2

3
0

 e
x
is

ti
n

g
 s

tr
u

c
tu

re
s
 l
o

c
a

te
d

 o
n

 t
h

e
 l
a

k
e

 a
n

d
 

a
n
 a

d
d
it
io

n
a
l 
2
1
5
 s

tr
u
c
tu

re
s
 t

h
a
t 
a
re

 l
o
c
a
te

d
 w

it
h
in

 t
h
e
 e

x
is

ti
n
g
 s

e
w

e
r 

s
h

e
d

. 
 T

h
e

s
e

 s
tr

u
c
tu

re
s
 a

n
d

 n
o

t 
c
u

rr
e

n
tl
y
 c

o
n

n
e

c
te

d
 t

o
 t

h
e

 e
x
is

ti
n

g
 

s
e

w
e

r 
s
y
s
te

m
, 

s
o

 t
h

e
y
 a

re
 a

s
s
u

m
e

d
 t

o
 b

e
 o

n
 s

e
p

ti
c
. 

 T
h

e
 2

3
0

 t
ie

r 
1

 o
r 

la
k
e

 f
ro

n
t 

re
s
id

e
n

c
e

s
 w

o
u

ld
 b

e
 r

e
q
u

ir
e

d
 t

o
 c

o
n

n
e

c
t 

to
 t

h
e

 n
e

w
 s

e
w

e
r 

s
y
s
te

m
 a

s
 i
t 

b
e

c
o

m
e

s
 a

v
a

ila
b

le
. 

 T
h

e
 a

d
d

it
io

n
a

l 
2

1
5

 r
e

s
id

e
n
c
e

s
 m

a
y
 b

u
t 

w
o

u
ld

 n
o

t 
b
e

 r
e

q
u

ir
e

d
 t

o
 c

o
n

n
e

c
t 

to
 t
h

e
 n

e
w

 s
e

w
e

r 
s
y
s
te

m
. 

 T
h

e
 

s
e

w
e

re
d

 a
n

d
 s

e
p

ti
c
 p

a
rc

e
ls

 a
re

 s
h

o
w

n
 i
n

 t
h

e
 i
n

c
lu

d
e

d
 m

a
p

 f
o

r 
p

h
a

s
e

 1
 

a
n
d
 t
h
e
 l
a
k
e
 a

s
 a

 w
h
o
le

.

L
a
B

e
lla

M
. 

W
a

ls
h

T
O

L
L

M
. 

A
n

d
e

rs
o

n

B
-7

c
M

o
v
e

 T
a

b
le

 3
.1

 f
ro

m
 A

p
p

e
n

d
ix

 I
 t

o
 t

h
is

 s
e

c
ti
o
n

 a
n

d
 p

re
p
a

re
 T

a
b

le
 3

.2
 

s
h

o
w

in
g

 f
lo

w
 p

ro
je

c
ti
o

n
. 

(S
e

e
 D

iv
is

io
n

’s
 g

u
id

a
n

c
e

 t
o

 p
re

p
a

re
 E

R
).

D
W

I 
  

  
  

  
  

  
  

T
. 

D
e

s
a

i

T
a

b
le

 3
.1

 h
a

s
 b

e
e

n
 m

o
v
e

d
 t

o
 S

e
c
ti
o

n
 3

.0
 f

ro
m

 A
p

p
e

n
d

ix
 I

 a
n

d
 T

a
b

le
 3

.2
 

h
a
s
 b

e
e
n
 a

d
d
e
d
.

L
a
B

e
lla

  
  
  
  

  
  
  
  
 

H
. 

M
ill

e
r

B
-7

d
R

e
v
ie

w
 T

a
b

le
 3

.1
 o

n
 p

a
g

e
 3

5
 a

n
d

 c
o

n
fi
rm

 t
h

e
 c

a
p

a
c
it
y
 o

f 
W

W
T

P
 G

ra
v
it
y
 

S
e

w
e

r.

D
W

I 
  

  
  

  
  

  
  

T
. 

D
e

s
a

i

T
h

is
 r

e
h

a
b

ili
ta

ti
o

n
 a

n
d

 r
e

p
la

c
e

m
e

n
t 

ta
b

le
, 
T

a
b

le
 3

.1
 "

F
u

tu
re

 F
lo

w
",

 h
a

s
 

b
e
e
n
 r

e
m

o
v
e
d
 a

n
d
 r

e
p
la

c
e
d
 w

it
h
 t
h
e
 e

x
p
a
n
s
io

n
 t
a
b
le

, 
T

a
b
le

 3
.1

 "
F

u
tu

re
 

P
o
p
u
la

ti
o
n
 A

n
a
y
ls

is
" 

a
s
 r

e
q
u
e
s
te

d
 b

y
 D

W
I 
s
ta

ff
. 

L
a
B

e
lla

  
  
  
  

  
  
  
  
 

H
. 

M
ill

e
r

B
-7

e
T

h
e

 l
a

s
t 

s
e

n
te

n
c
e

 i
n

 T
a

b
le

 3
.1

 o
n

 p
a

g
e

 3
5

 w
h

ic
h

 m
e

n
ti
o

n
s
 t

h
a
t 

“T
h

e
 f

u
tu

re
 

p
e

a
k
 f

lo
w

 i
s
 0

 g
p

d
” 

is
 m

is
le

a
d

in
g

 a
n

d
 s

h
o

u
ld

 b
e

 r
e

m
o

v
e

d
.

D
W

I 
  

  
  

  
  

  
  

T
. 

D
e

s
a

i

T
h

is
 r

e
h

a
b

ili
ta

ti
o

n
 a

n
d

 r
e

p
la

c
e

m
e

n
t 

ta
b

le
, 
T

a
b

le
 3

.1
 "

F
u

tu
re

 F
lo

w
",

 h
a

s
 

b
e
e
n
 r

e
m

o
v
e
d
 a

n
d
 r

e
p
la

c
e
d
 w

it
h
 t
h
e
 e

x
p
a
n
s
io

n
 t
a
b
le

, 
T

a
b
le

 3
.1

 "
F

u
tu

re
 

P
o
p
u
la

ti
o
n
 A

n
a
y
ls

is
" 

a
s
 r

e
q
u
e
s
te

d
 b

y
 D

W
I 
s
ta

ff
. 

L
a
B

e
lla

  
  
  
  

  
  
  
  
 

H
. 

M
ill

e
r

S
e
c
ti

o
n

 3
.0

 F
u

tu
re

 S
it

u
a
ti

o
n

C
o

m
m

e
n

t 
R

e
s
p

o
n

s
e
 T

a
b

le
.x

ls
S

h
e
e
t 
3
 o

f 
1
3

2
/1

9
/2

0
2
1



C
o

m
m

e
n

t

N
u

m
b

e
r

O
ri

g
in

a
l

C
o

m
m

e
n

t 

C
o

m
m

e
n

t 

B
y

In
it

ia
l 
R

e
s
p

o
n

s
e

R
e

s
p

o
n

s
e

 

B
y

B
-7

f
E

x
p

la
in

 h
o

w
 P

h
a

s
e

 1
 w

ill
 s

o
lv

e
 c

o
lle

c
ti
o

n
 s

y
s
te

m
 a

n
d

 W
W

T
P

 i
s
s
u

e
s
?

  
A

ls
o

 

d
is

c
u
s
s
 i
s
s
u
e
s
 w

h
ic

h
 w

ill
 n

o
t 
b
e
 s

o
lv

e
d
 b

y
 P

h
a
s
e
 1

 p
ro

je
c
t.

D
W

I 
  

  
  

  
  

  
  

T
. 

D
e

s
a

i

P
h
a
s
e
 1

 w
ill

 c
o
n
s
is

ts
 o

f 
4
 p

a
rt

s
 t
h
a
t 
w

ill
 b

e
 b

id
 a

s
 f

o
u
r 

s
e
p
a
ra

te
 p

ro
je

c
ts

. 
 

T
h

e
s
e

 a
re

 t
h
e

 s
e

w
e

r 
a

c
c
e

s
s
 v

a
lv

e
, 

m
a

n
h

o
le

 r
e

h
a
b

ili
ta

ti
o

n
, 

w
a

s
te

w
a

te
r 

tr
e

a
tm

e
n

t 
p

la
n

t 
re

h
a

b
ili

ta
ti
o

n
, 

a
n

d
 S

A
S

S
 r

e
p
la

c
e

m
e

n
t.

  
T

h
e

 s
e

w
e

r 

a
c
c
e
s
s
 v

a
lv

e
 w

ill
 p

ro
v
id

e
 a

c
c
e
s
s
 t

o
 t
h
e
 c

o
n
s
tr

u
c
ti
o
n
 a

re
a
 a

n
d
 a

c
c
e
s
s
 t
o
 

th
e
 p

ro
p
o
s
e
d
 a

lt
e
rn

a
ti
v
e
 o

n
c
e
 i
t 
is

 i
n
s
ta

lle
d
. 
 T

h
e
 m

a
n
h
o
le

 r
e
h
a
b
ili

ta
ti
o
n
 

w
ill

 e
lim

in
a

te
 t

h
e

 o
b

s
e

rv
e

d
 h

ig
h

 l
e

v
e

l 
la

k
e

 i
n

fi
lt
ra

ti
o

n
 a

n
d

 p
re

v
e

n
t 

fu
rt

h
e

r 

d
e
te

ri
o
ra

ti
o
n
 o

f 
th

e
 m

a
n
h
o
le

s
 w

h
ile

 t
h
e
 f

u
tu

re
 S

A
S

S
 r

e
p
la

c
e
m

e
n
t 
p
h
a
s
e
s
 

a
re

 f
u

n
d

in
g

 a
n
d

 e
x
e

c
u

te
d

. 
 T

h
e

 w
a

s
te

w
a

te
r 

tr
e

a
tm

e
n

t 
p

la
n

t 
re

h
a

b
ili

ta
ti
o

n
 

w
ill

 a
d

d
re

s
s
 t

h
e

 i
m

m
e

d
ia

te
 s

o
lid

s
 h

a
n

d
lin

g
 n

e
e
d

s
 a

n
d

 c
h

e
m

ic
a

l 

p
e

rf
o

rm
a

n
c
e

 i
s
s
u

e
s
. 

 T
h

e
 p

ri
m

a
ry

 i
s
s
u

e
 w

it
h

 t
h

e
 S

A
S

S
 i
s
 l
a

k
e

 i
n

fi
lt
ra

ti
o

n
 

a
n

d
 r

e
m

a
in

in
g

 s
e

rv
ic

e
 l
if
e

. 
 P

h
a

s
e

 1
 w

ill
 a

d
d

re
s
s
 p

a
rt

 o
f 

th
e

 i
n

fi
lt
ra

ti
o

n
 

th
ro

u
g
h
 t
h
e
 m

a
n
h
o
le

 r
e
h
a
b
ili

ta
ti
o
n
 a

n
d
 b

e
g
in

 t
h
e
 S

A
S

S
 r

e
p
la

c
e
m

e
n
t.
  

T
h

e
 i
s
s
u

e
s
 a

t 
th

e
 W

W
T

P
 d

e
a

l 
p

ri
m

a
ri
ly

 w
it
h

 l
a

k
e

 i
n

fi
lt
ra

ti
o

n
, 

b
u

t 
a
ls

o
 w

it
h

 

a
n
 i
n
a
d
e
q
u
e
te

 s
o
lid

s
 h

a
n
d
lin

g
 p

ro
c
e
s
s
 d

u
e
 t
o
 t
h
e
 s

tr
u
c
tu

ra
l 
d
e
fi
c
e
n
c
ie

s
 

in
 t

h
e

 e
x
is

ti
n

g
 d

ig
e

s
te

r 
a

n
d

 h
ig

h
 l
e

v
e

ls
 o

f 
in

fl
u

e
n

t 
T

S
S

 t
h

a
t 

re
s
u

lt
s
 f

ro
m

 

p
ip

e
 d

e
g
re

d
a
ti
o
n
 a

n
d
 s

ilt
 a

n
d
 s

e
d
im

e
n
t 
e
n
te

ri
n
g
 t
h
e
 s

y
s
te

m
. 
 P

h
a
s
e
 1

 

w
ill

 r
e

p
la

c
e

 t
h

e
 d

e
fi
c
ie

n
t 

d
ig

e
s
te

r 
a
n

d
 i
n

s
ta

ll 
a

 g
ri
t 

re
m

o
v
a

l 
s
y
s
te

m
 t

o
 

re
m

o
v
e

 t
h

e
 s

a
n

d
 a

n
d

 s
ilt

 p
ri
o

r 
to

 e
n

te
ri
n

g
 t

h
e

 s
e

d
im

e
n

ta
ti
o

n
 b

a
s
in

. 
 T

h
e

 

fl
o

w
 r

e
d

u
c
ti
o

n
 f

ro
m

 t
h

e
 m

a
n

h
o

le
 r

e
h

a
b

ili
ta

ti
o

n
 w

ill
 a

s
s
is

t 
w

it
h

 h
y
d

ra
u

lic
 

re
te

n
ti
o

n
 t

im
e

s
 a

n
d

 m
a

in
ta

in
in

g
 t
h

e
 N

P
D

E
S

 p
e
rm

it
te

d
 f

lo
w

 d
u

ri
n
g

 t
h

e
 

S
A

S
S

 r
e
p
la

c
e
m

e
n
t.
  
T

h
e
 a

v
a
ila

b
le

 f
u
n
d
s
 a

re
 n

o
t 
s
u
ff

ic
ie

n
t 
to

 r
e
p
la

c
e
 t
h
e
 

e
n
ti
re

 S
A

S
S

 a
n
d
 f

u
lly

 r
e
h
a
b
ili

ta
te

 t
h
e
 W

W
T

P
, 
a
s
 s

u
c
h
 P

h
a
s
e
 1

 w
ill

 o
n
ly

 

p
a
rt

ia
lly

 s
o
lv

e
 t
h
e
 S

A
S

S
 a

n
d
 W

W
T

P
 i
s
s
u
e
s
. 
 H

o
w

e
v
e
r,

 i
t 
w

ill
 e

s
ta

b
lis

h
 

th
e

 m
e

th
o

d
 f

o
r 

b
o

th
 a

n
d

 s
e

rv
e

 a
s
 a

 m
o

d
e

l 
fo

r 
fu

tu
re

 p
h

a
s
e
s
.

L
a
B

e
lla

M
. 

W
a

ls
h

B
-7

g

W
h

e
n

 w
ill

 t
h

e
 t

o
w

n
 u

n
d

e
rt

a
k
e
 P

h
a

s
e

 2
 o

f 
th

e
 p

ro
je

c
t?

 D
is

c
u

s
s
 P

h
a

s
e
 2

 a
n

d
 

3
 (

o
r 

M
e

d
iu

m
 a

n
d

 L
o

n
g

 T
e

rm
 p

ro
je

c
t 

s
c
o

p
e

) 
o

f 
th

e
 p

ro
je

c
t 

w
it
h

 m
o

re
 c

la
ri
ty

 

in
 t

e
rm

s
 o

f 
ti
m

in
g

, 
fu

n
d

s
, 

p
ro

p
o
s
e

d
 r

e
h

a
b

ili
ta

ti
o
n

 e
tc

.

D
W

I 
  

  
  

  
  

  
  

T
. 

D
e

s
a

i

A
 t
a
b
le

 l
is

ti
n
g
 t
h
e
 f

u
tu

re
 p

h
a
s
e
s
, 
in

c
lu

d
in

g
 e

s
ti
m

a
te

d
 t
im

e
fr

a
m

e
s
, 
is

 

in
c
lu

d
e

d
 i
n

 n
e

w
 S

e
c
ti
o
n

 3
.4

. 
A

 p
h

a
s
e

 m
a

p
 i
s
 a

ls
o

 i
n

c
lu

d
e

d
 a

s
 F

ig
u

re
 3

.1
.

L
a
B

e
lla

M
. 

W
a

ls
h

B
-7

h
P

le
a
s
e
 e

s
ti
m

a
te

 t
h
e
 a

m
o
u
n
t 
o
f 

I&
I 
re

d
u
c
ti
o
n
 e

x
p
e
c
te

d
 t
o
 o

c
c
u
r 

a
ft

e
r 

P
h
a
s
e
 I
 

im
p

le
m

e
n

ta
ti
o

n
.

D
W

I 
  

  
  

  
  

  
  

T
. 

D
e

s
a

i

T
h

e
 c

u
rr

e
n

t 
a

n
n

u
a

liz
e

d
 a

v
e

ra
g

e
 d

a
ily

 f
o

r 
2

0
2

0
 a

t 
th

e
 W

W
T

P
 w

a
s
 0

.5
3

9
3
 

M
G

D
. 

 B
a

s
e

d
 o

n
 a

 f
lo

w
 a

n
a

ly
s
is

 w
h

e
n

 c
o

m
p

a
re

d
 t

o
 l
a

k
e
 e

le
v
a

ti
o

n
 o

u
r 

ta
rg

e
t 
fo

r 
A

D
F

 i
s
 0

.3
0
0
 M

G
D

, 
w

h
ic

h
 i
s
 a

 r
e
d
u
c
ti
o
n
 o

f 
a
p
p
ro

x
im

a
te

ly
 

2
4
0
,0

0
0
 G

P
D

.

L
a
B

e
lla

M
. 

W
a

ls
h

B
-8

B
-8

a

B
-8

a
.i

T
h

e
 p

ro
p

o
s
e
d

 s
e

w
e

r 
la

y
o

u
t 

th
ro

u
g
h

 t
h

e
 d

a
m

 a
re

a
 a

n
d

 t
h

e
 t

re
a

tm
e

n
t 

p
la

n
t.

D
W

I 
  

  
  

  
  

  
  

T
. 

D
e

s
a

i
F

ig
u

re
 h

a
s
 b

e
e

n
 r

e
v
is

e
d

L
a
B

e
lla

M
. 

W
a

ls
h

B
-8

a
.i
i

In
fl
u

e
n

t 
p

u
m

p
 s

ta
ti
o

n
 t

o
 b

e
 b

y
p

a
s
s
e

d
 a

n
d
 a

b
a

n
d

o
n
e

d
/d

e
m

o
lis

h
e

d
.

D
W

I 
  

  
  

  
  

  
  

T
. 

D
e

s
a

i
F

ig
u

re
 h

a
s
 b

e
e

n
 r

e
v
is

e
d

L
a
B

e
lla

M
. 

W
a

ls
h

S
e
c
ti

o
n

 5
.0

 A
lt

e
rn

a
ti

v
e
 A

n
a
ly

s
is

R
e

v
is

e
 F

ig
u

re
 5

.3
 t

o
 i

n
c

lu
d

e
:

C
o

m
m

e
n

t 
R

e
s
p

o
n

s
e
 T

a
b

le
.x

ls
S

h
e
e
t 
4
 o

f 
1
3

2
/1

9
/2

0
2
1



C
o

m
m

e
n

t

N
u

m
b

e
r

O
ri

g
in

a
l

C
o

m
m

e
n

t 

C
o

m
m

e
n

t 

B
y

In
it

ia
l 
R

e
s
p

o
n

s
e

R
e

s
p

o
n

s
e

 

B
y

B
-8

b

W
e

 r
e

c
o

m
m

e
n

d
 a

d
d

in
g

 a
n

o
th

e
r 

d
e

ta
ile

d
 f

ig
u

re
 s

p
e

c
if
ic

a
lly

 t
o

 s
h

o
w

 t
h

e
 d

a
m

 

a
n

d
 s

e
w

e
r 

ro
u

te
d

 t
h

ro
u

g
h

 t
h

e
 d

a
m

. 
M

a
k
e

 s
u

re
 t

o
 i
n
c
lu

d
e

 p
la

n
 a

n
d

 s
e

c
ti
o

n
 

v
ie

w
. 

P
le

a
s
e

 d
is

c
u

s
s
 s

p
e

c
ia

l 
e

n
g

in
e
e

ri
n

g
 c

o
n

s
id

e
ra

ti
o
n

s
 t

o
 b

e
 t

a
k
e

n
 i
n

to
 

a
c
c
o
u
n
t 
fo

r 
th

is
 p

ip
e
 t
o
 b

e
 p

e
n
e
tr

a
te

d
 t
h
ro

u
g
h
 t
h
e
 d

a
m

.

D
W

I 
  

  
  

  
  

  
  

T
. 

D
e

s
a

i

L
a
B

e
lla

 i
s
 n

o
t 
p
e
rf

o
rm

in
g
 a

n
y
 d

e
s
ig

n
 s

e
rv

ic
e
s
 r

e
la

ti
v
e
 t
o
 t
h
e
 d

a
m

. 
  

S
c
h
n
a
b
e
l 
E

n
g
in

e
e
ri
n
g
, 
In

c
 i
s
 p

ro
v
id

in
g
 t
h
e
 d

e
s
ig

n
, 
p
e
rm

it
ti
n
g
, 
b
id

d
in

g
, 

a
n
d
 c

o
n
s
tr

u
c
ti
o
n
 o

b
s
e
rv

a
ti
o
n
 o

f 
th

e
 s

e
w

e
r 

a
c
c
e
s
s
 v

a
lv

e
 a

n
d
 u

ti
lit

y
 

s
le

e
v
e

. 
 T

h
is

 p
a

rt
 o

f 
th

e
 p

ro
je

c
t 

w
ill

 b
e

 p
e

rm
it
te

d
 t

h
ro

u
g
h

 N
C

 D
E

Q
-D

a
m

 

S
a

fe
ty

 a
n

d
 o

th
e
r 

a
p

p
lic

a
b

le
 r

e
g

u
la

to
ry

 a
g

e
n

c
ie

s
. 

 A
 u

ti
lit

y
 s

le
e

v
e

 w
ill

 b
e

 

c
o

n
s
tr

u
c
te

d
 i
n

 c
o

n
ju

n
c
ti
o

n
 w

it
h

 t
h

e
 s

e
w

e
r 

a
c
c
e

s
s
 v

a
v
le

 t
h

a
t 

th
e
 P

h
a

s
e

 1
 

c
o

n
tr

a
c
to

r 
w

ill
 p

u
s
h

 a
 p

ip
e

 t
h

ro
u

g
h

 d
u
ri
n

g
 t

h
e

 c
o

n
s
tr

u
c
ti
o

n
 p

h
a

s
e
. 

 A
 

fi
g

u
re

 i
s
 p

ro
v
id

e
d

 s
h

o
w

in
g

 t
h

e
 a

p
p

ro
x
im

a
te

 l
o

c
a

ti
o

n
 o

f 
th

e
 d

a
m

 

p
e
n
e
tr

a
ti
o
n
 o

n
 t
h
e
 s

o
u
th

 s
id

e
 o

f 
th

e
 d

a
m

 t
o
 c

o
n
n
e
c
t 
th

e
 p

ro
p
o
s
e
d
 s

e
w

e
r 

s
y
s
te

m
 t

o
 t

h
e

 e
x
is

ti
n

g
 g

ra
v
it
y
 s

e
w

e
r 

b
e

h
in

d
 t

h
e

 d
a

m
. 

 A
s
 t

h
e

 f
ig

u
re

 

in
d

ic
a

te
s
, 

th
e

 p
e

n
e

tr
a

ti
o

n
 i
s
 t

a
k
in

g
 p

la
c
e

 i
n

 a
 s

h
o

rt
 s

e
c
ti
o

n
 o

f 
th

e
 d

a
m

 a
t 

th
e
 s

e
c
o
n
d
 b

a
y
 o

n
 t
h
e
 s

o
u
th

 s
id

e
. 
 T

h
is

 p
a
rt

ic
u
la

r 
lo

c
a
ti
o
n
 w

a
s
 c

h
o
s
e
n
 

d
u
e
 t
o
 t
h
e
 p

ro
x
im

it
e
ly

 o
f 

th
e
 c

o
n
n
e
c
ti
n
g
 s

e
w

e
r 

b
e
h
in

d
 t
h
e
 d

a
m

 a
n
d
 a

s
 

th
is

 l
o
c
a
ti
o
n
 p

o
s
e
s
 m

u
c
h
 l
e
s
s
 c

ri
ti
c
a
l 
d
e
s
ig

n
 c

o
n
s
id

e
ra

ti
o
n
s
. 
 T

h
e
 

s
tr

u
c
tu

ra
l 
in

te
g

ri
ty

 a
n

d
 w

a
te

r 
ti
g

h
tn

e
s
s
 o

f 
th

e
 d

a
m

 i
s
 t

h
e

 p
ri
m

a
ry

 c
o

n
c
e

rn
. 

 

T
h

is
 w

o
rk

 w
ill

 b
e

 p
e

rf
o

rm
e

d
 a

lo
n

g
 w

it
h

 t
h

e
 s

e
w

e
r 

a
c
c
e

s
s
 v

a
lv

e
 b

y
 a

 

c
o

n
tr

a
c
to

r 
w

it
h

 r
e

le
v
a

n
t 

e
x
p

e
ri
e

n
c
e

.

L
a
B

e
lla

M
. 

W
a

ls
h

B
-8

c

W
e

 u
n

d
e

rs
ta

n
d

 t
h

a
t 

th
e
 s

e
w

e
r 

c
o

lle
c
ti
n

g
 t

h
e
 W

W
 f

ro
m

 n
o

rt
h

 a
n

d
 s

o
u

th
 

s
h

o
re

lin
e

 w
ill

 p
a

s
s
 t

h
ro

u
g

h
 t
h

e
 D

a
m

 a
n

d
 t

h
e

n
 t

o
 t

h
e

 W
W

T
P

. 
P

le
a

s
e

 d
is

c
u
s
s
 

h
o

w
 t

h
is

 p
ro

je
c
t 

a
c
ti
v
it
y
 w

ill
 c

o
in

c
id

e
 w

it
h

 t
h

e
 d

a
m

 p
ro

je
c
t 

w
h

ic
h

 i
s
 a

ls
o

 o
n

e
 

o
f 

th
e

 p
ri
o

ri
ti
e

s
 o

f 
th

e
 t

o
w

n
.

D
W

I 
  

  
  

  
  

  
  

T
. 

D
e

s
a

i

T
h

e
 s

e
w

e
r 

p
ro

je
c
t 

w
ill

 t
a

k
e

 p
la

c
e

 p
ri
o

r 
to

 t
h

e
 d

a
m

 p
ro

je
c
t,

 w
h

ic
h

 i
s
 s

ti
ll 

in
 

a
 c

o
n
c
e
p
ti
o
n
a
l 
p
h
a
s
e
. 
 A

t 
th

e
 t
im

e
 o

f 
th

e
 d

a
m

 p
ro

je
c
t 
p
h
a
s
e
 1

 w
ill

 

c
e

rt
a

in
ly

 b
e

 c
o

m
p

le
te

d
, 

a
n
d

 a
d

d
it
io

n
a
l 
p

h
a

s
e

s
 m

a
y
 a

ls
o

 b
e

 c
o

m
p

le
te

d
. 

 

T
h

e
 s

e
w

e
r 

p
e

n
e

tr
a

ti
o

n
s
 w

ill
 b

e
 h

a
n

d
le

d
 a

s
 e

x
is

ti
n

g
 a

n
d

 i
n

c
o
rp

o
ra

te
d

 i
n

to
 

th
e
 d

e
s
ig

n
 a

n
d
 p

h
a
s
in

g
 o

f 
th

e
 d

a
m

 b
y
 t
h
e
 c

o
n
s
u
lt
in

g
 e

n
g
in

e
e
r.

  
T

h
is

 

w
o

rk
 w

ill
 b

e
 d

e
s
ig

n
e

d
 a

n
d

 c
o

n
s
tr

u
c
te

d
 i
n

 s
u

c
h

 a
 w

a
y
 t

h
a

t 
th

e
 G

L
S

 

s
e

rv
ic

e
 w

ill
 n

o
t 

b
e

 d
is

ru
p

te
d

. 
 L

a
B

e
lla

 w
ill

 c
o

o
rd

in
a

te
 w

it
h

 t
h

e
 d

a
m

 

e
n
g
in

e
e
r 

d
u
ri

n
g
 t
h
e
 f

in
a
l 
d
e
s
ig

n
 o

f 
th

e
 S

A
S

S
 r

e
p
la

c
e
m

e
n
t 
to

 i
n
c
o
rp

o
ra

te
 

a
n

y
 r

e
c
o

m
m

e
n

d
a

ti
o

n
s
 t
h

a
t 

th
e

y
 m

ig
h

t 
h

a
v
e

. 

L
a
B

e
lla

M
. 

W
a

ls
h

B
-8

d

T
h

e
re

 i
s
 a

 d
is

c
re

p
a
n

c
y
 o

n
 t

o
ta

l 
le

n
g

th
 o

f 
s
e

w
e

r 
ru

n
n

in
g

 a
lo

n
g

 n
o

rt
h

 a
n
d

 

s
o

u
th

 s
h

o
re

lin
e
s
 o

f 
L

a
k
e

 L
u

re
 i
n

 P
h

a
s
e

 1
. 
A

s
 p

e
r 

th
e

 d
e

s
c
ri
p

ti
o

n
 o

f 
th

e
 

p
ro

je
c
t 

g
iv

e
n

 o
n

 p
a
g

e
 4

4
, 

th
e

 t
o

ta
l 
le

n
g
th

 o
f 

s
e

w
e

r 
is

 9
0

0
0

 L
F

 b
u

t 
T

a
b

le
 

5
.1

.2
 m

e
n

ti
o

n
s
 1

5
,4

0
0

 L
F

. 
P

le
a
s
e

 r
e

v
ie

w
 t

h
is

 i
n

fo
rm

a
ti
o

n
 a

n
d

 c
o

rr
e

c
t 

it
 

th
ro

u
g
h
o
u
t 
th

e
 r

e
p
o
rt

. 
A

ls
o
 n

o
te

 t
h
a
t 
2
3
0
0
 L

F
 o

f 
1
6
” 

g
ra

v
it
y
 s

e
w

e
r 

p
ro

p
o
s
e
d
 

in
 P

h
a
s
e

 1
 d

o
e

s
 n

o
t 

m
a

tc
h

 w
it
h

 t
h

e
 c

o
s
t 

e
s
ti
m

a
te

 (
T

a
b

le
 2

.5
.9

1
) 

fo
r 

th
is

 

p
h
a
s
e
 o

n
 p

a
g
e
 1

6
6
.

D
W

I 
  

  
  

  
  

  
  

T
. 

D
e

s
a

i

T
h

e
 i
n

te
n

t 
o
f 

th
e

 s
ta

te
m

e
n

t 
re

fe
re

n
c
in

g
 t

h
e
 t

o
ta

l 
le

n
g

th
 o

f 
s
e

w
e

r 
to

 b
e

 

in
s
ta

lle
d
, 

"r
u

n
s
 a

lo
n

g
 t

h
e
 n

o
rt

h
 a

n
d

 s
h
o

u
th

 s
h

o
re

lin
e
s
 f

o
r 

a
p

p
ro

x
im

a
te

ly
 

9
,0

0
0
 L

F
" 

w
a
s
 t
o
 i
m

p
ly

 t
h
a
t 
th

is
 l
e
n
g
th

 o
f 

p
ip

e
 i
s
 a

lo
n
g
 b

o
th

 s
h
o
re

lin
e
s
. 

T
h

is
 s

ta
te

m
e

n
t 

h
a

s
 b

e
e

n
 r

e
v
is

e
d

 i
n

 t
h

e
 d

e
s
c
ri
p

ti
o

n
 b

e
fo

re
 T

a
b

le
 5

.1
.2

 t
o

 

m
a

k
e

 t
h

is
 s

ta
te

m
e

n
t 

m
o

re
 c

le
a

r 
a

n
d

 p
ro

v
id

e
 a

n
 a

c
c
u

ra
te

 t
o

ta
l 
le

n
g
th

 t
h

a
t 

is
 c

o
n

s
is

te
n

t 
th

ro
u

g
h

o
u

t 
th

e
 E

R
. 

1
5
,4

0
0

 L
F

 o
f 

p
ip

e
 r

e
fe

re
n

c
e

s
 o

n
ly

 t
h

e
 

1
4

" 
s
e

w
e

r 
p

ip
e

 a
n

d
 h

a
s
 b

e
e

n
 r

e
v
is

e
d

 t
o

 a
 m

o
re

 a
c
c
u

ra
te

 l
e

n
g

th
 s

u
c
h

 

th
a

t 
w

h
e

n
 a

d
d

e
d

 t
o

 a
 r

e
v
is

e
d

 l
e

n
g

th
 o

f 
1

6
" 

s
e

w
e

r 
p

ip
e

 t
h

e
 t
o

ta
l 
s
e

w
e

r 

p
ip

e
 i
s
 c

o
n
s
is

te
n
t.
 T

h
e
 p

ip
e
 l
e
n
g
th

s
 d

e
s
c
ri
b
e
d
 i
n
 T

a
b
le

 5
.2

.1
 a

re
 t
h
e
 

to
ta

ls
 f

o
r 

th
e
 e

n
ti
re

 p
ro

p
o
s
e
d
 p

ro
je

c
t.
 T

h
e
s
e
 p

ip
e
 l
e
n
g
th

s
 c

a
n
 b

e
 f

o
u
n
d
 i
n
 

th
e
 c

o
s
t 
e
s
ti
m

a
te

 s
h
o
w

n
 i
n
 T

a
b
le

 5
.2

.1
. 
T

a
b
le

 5
.2

.9
1
 i
s
 f

o
r 

P
h
a
s
e
 1

 o
n
ly

.

L
a
B

e
lla

  
  
  
  

  
  
  
  
 

H
. 

M
ill

e
r

B
-8

e
P

ro
v
id

e
 m

o
re

 d
e

ta
ils

 o
n
 h

o
w

 p
ro

p
o

s
e

d
 1

5
0

0
0

+
L

F
 o

f 
H

D
P

E
 p

ip
e

 c
o

n
n
e

c
ts

 t
o

 

th
e

 e
x
is

ti
n

g
 s

e
w

e
r 

s
y
s
te

m
 i
n

 P
h

a
s
e

 1
. 

In
c
lu

d
e

 m
a

p
s
 t

o
 s

h
o

w
 t

h
e

s
e

 d
e

ta
ils

.

D
W

I 
  

  
  

  
  

  
  

T
. 

D
e

s
a

i

T
h

e
 p

ro
p

o
s
e
d

 G
L

S
 c

o
n

n
e

c
ts

 t
o

 t
h

e
 e

x
is

ti
n

g
 g

ra
v
it
y
 s

e
w

e
r 

s
y
s
te

m
 b

e
h

in
d

 

th
e

 d
a

m
. 

 A
 m

a
p

 h
a

s
 b

e
e

n
 i
n

c
lu

d
e

d
 t
o

 d
e

m
o

n
s
tr

a
te

 t
h

is
.

L
a
B

e
lla

M
. 

W
a

ls
h

C
o

m
m

e
n

t 
R

e
s
p

o
n

s
e
 T

a
b

le
.x

ls
S

h
e
e
t 
5
 o

f 
1
3

2
/1

9
/2

0
2
1



C
o

m
m

e
n

t

N
u

m
b

e
r

O
ri

g
in

a
l

C
o

m
m

e
n

t 

C
o

m
m

e
n

t 

B
y

In
it

ia
l 
R

e
s
p

o
n

s
e

R
e

s
p

o
n

s
e

 

B
y

B
-8

f

P
ro

v
id

e
 t

h
e

 s
o

u
rc

e
 o

f 
th

e
 p

e
a

k
 f

lo
w

 e
q

u
a

ti
o

n
 m

e
n

ti
o

n
e

d
 o

n
 p

a
g

e
 4

4
. 

Is
 t

h
is

 

e
q
u
a
ti
o
n
 a

p
p
lie

d
 t
o
 l
if
t 
s
ta

ti
o
n
s
 o

n
ly

 o
r 

e
n
ti
re

 W
W

 c
o
lle

c
ti
o
n
 s

y
s
te

m
. 
P

le
a
s
e
 

e
x
p

la
in

.

D
W

I 
  

  
  

  
  

  
  

T
. 

D
e

s
a

i

T
h

e
 e

q
u

a
ti
o

n
 3

.5
Q

a
0

.8
0

7
 w

a
s
 u

s
e

d
 f

o
r 

a
ll 

o
f 

th
e

 g
ra

v
it
y
 s

e
w

e
r 

p
e

a
k
in

g
 

v
a

lu
e

s
. 

It
 w

a
s
 c

h
o

s
e

n
 t

h
is

 b
e

c
a

u
s
e

 i
t 

is
 v

e
ry

 c
o

n
s
e

rv
a

ti
v
e

, 
v
a

ry
in

g
 f

ro
m

 a
 

p
e
a
k
in

g
 f

a
c
to

r 
o
f 

8
.5

 a
t 
a
 1

0
,0

0
0
 g

p
d
 a

v
e
ra

g
e
 f

lo
w

, 
to

 a
b
o
u
t 
a
 4

.4
 f

a
c
to

r 

a
t 
a
 3

0
0
,0

0
0
 g

p
d
 a

v
e
ra

g
e
 f

lo
w

. 
A

s
 a

 c
o
m

p
a
ri
s
o
n
, 
N

C
D

E
Q

’s
 r

e
q
u
ir
e
m

e
n
t 

(s
e

w
e

rs
 s

h
a

ll 
b

e
 d

e
s
ig

n
e

d
 f

lo
w

in
g

 h
a

lf
 f

u
ll 

a
t 

th
e

 a
v
e

ra
g

e
 d

a
ily

 f
lo

w
) 

e
s
s
e
n
ti
a
lly

 g
iv

e
s
 a

 s
e
w

e
r 

c
a
p
a
c
it
y
 d

e
s
ig

n
e
d
 f

o
r 

a
 2

.0
 p

e
a
k
in

g
 f

a
c
to

r,
 

re
g

a
rd

le
s
s
 o

f 
a

v
e

ra
g

e
 d

e
s
ig

n
 f

lo
w

. 
 I

f 
a

p
p

ly
in

g
 N

C
D

E
Q

's
 c

ri
te

ri
a

 a
g
a

in
s
t 

th
e

 s
e

w
e

r 
d

e
s
ig

n
, 

th
e

 s
e

w
e

r 
c
o

u
ld

 h
a

n
d

le
 f

lo
w

s
 m

a
n

y
 t

im
e

s
 t

h
a

t 
fo

r 

w
h

ic
h

 i
t 

is
 b

e
in

g
 d

e
s
ig

n
e

d
 f

o
r.

  
T

h
is

 e
q

u
a

ti
o

n
 f

o
r 

s
e

w
e

r 
p

e
a

k
in

g
 f

a
c
to

r 
is

 

a
ls

o
 u

s
e
d
 f

o
r 

th
e
 l
if
t 
s
ta

ti
o
n
s
 a

s
 t
h
e
y
 a

re
 j
u
s
t 
p
a
rt

 o
f 

th
e
 g

ra
v
it
y
 f

lo
w

in
g
 

s
y
s
te

m
 a

n
d

 t
h

e
 s

ta
ti
o

n
s
 n

e
e
d

 t
o

 k
e

e
p

 u
p

 w
it
h

 t
h

e
 f

lo
w

 c
o

m
in

g
 i
n

to
 t

h
e
m

, 

s
o

 t
h

a
t 

th
e
 u

p
s
tr

e
a

m
 s

e
w

e
r 

d
o

 n
o

t 
s
u
rc

h
a

rg
e

. 
T

h
is

 i
s
 a

n
o

th
e

r 

c
o

n
s
e

rv
a

ti
v
e

 a
p

p
ro

a
c
h
.

L
a
B

e
lla

  
  
  
  

  
  
  

B
. 
H

o
u
s
to

n

B
-8

g
P

ro
v
id

e
 a

 s
e

p
a

ra
te

 f
ig

u
re

 s
h

o
w

in
g

 p
ro

p
o

s
e

d
 r

e
h

a
b

ili
ta

ti
o

n
 o

f 
e

x
is

ti
n

g
 

m
a

n
h

o
le

s
, 

n
e
w

 H
D

P
E

 s
e

w
e

r 
a

n
d

 n
e

w
 m

a
n

h
o

le
s
 i
n

 P
h

a
s
e

 1
.

D
W

I 
  

  
  

  
  

  
  

T
. 

D
e

s
a

i
F

ig
u

re
s
 h

a
v
e

 b
e

e
n
 a

d
d

e
d
 t

o
 t

h
e
 E

R

B
-8

h
P

ro
v
id

e
 p

h
a

s
e

w
is

e
 d

e
s
c
ri
p

ti
o

n
 o

f 
p

re
fe

rr
e

d
 a

lt
e

rn
a

ti
v
e

 w
h

ic
h

 s
h

o
u

ld
 m

a
tc

h
 

w
it
h

 t
h

e
 d

e
s
c
ri
p

ti
o

n
 p

ro
v
id

e
d

 i
n

 S
e

c
ti
o
n

 3
.0

 (
S

e
e

 c
o

m
m

e
n

t 
7

.g
).

D
W

I 
  

  
  

  
  

  
  

T
. 

D
e

s
a

i

T
h

e
 d

e
s
c
ri
p

ti
o

n
 o

f 
p

h
a

s
e

s
 h

a
s
 b

e
e

n
 a

d
d

e
d

 t
o

 t
h
e

 p
re

fe
rr

e
d

 a
lt
e

rn
a

te
s
 f

o
r 

b
o
th

 t
h
e
 S

A
S

S
 p

re
fe

rr
e
d
 a

lt
e
rn

a
te

 a
n
d
 t
h
e
 W

W
T

P
 p

re
fe

rr
e
d
 a

lt
e
rn

a
te

.

L
a
B

e
lla

  
  
  
  

  
  
  
  
 

H
. 

M
ill

e
r

B
-8

i

P
le

a
s
e
 c

ro
s
s
 c

h
e
c
k
 t
h
e
 n

u
m

b
e
r 

m
a
n
h
o
le

s
 t
o
 b

e
 r

e
h
a
b
ili

ta
te

d
 i
n
 P

h
a
s
e
 1

, 
2
 

a
n
d
 3

 t
h
ro

u
g
h
o
u
t 
th

e
 E

R
 a

n
d
 a

p
p
e
n
d
ic

e
s
 t
o
 e

n
s
u
re

 c
o
n
s
is

te
n
c
y
 i
n
 t
h
e
 w

h
o
le

 

re
p

o
rt

.

D
W

I 
  

  
  

  
  

  
  

T
. 

D
e

s
a

i

A
ll 

o
f 

th
e

 m
a

n
h

o
le

s
 w

ill
 b

e
 r

e
h

a
b

ili
ta

te
d
 i
n

 P
h

a
s
e

 1
 o

f 
th

e
 p

ro
je

c
t,

 t
h

is
 

h
a
s
 b

e
e
n
 g

e
n
e
ra

liz
e
d
 t
h
ro

u
g
h
o
u
t 
th

e
 d

o
c
u
m

e
n
t

L
a
B

e
lla

M
. 

W
a

ls
h

B
-8

j

B
-8

j.
i

P
ro

v
id

e
 p

re
lim

in
a

ry
 s

e
w

e
r 

e
le

v
a

ti
o

n
 c

ro
s
s
 s

e
c
ti
o

n
s
 o

f 
1

9
+

 m
ile

 l
o

n
g

 

p
ro

p
o
s
e
d
 S

A
S

S
 H

D
P

E
 p

ip
e
s
 a

n
d
 m

a
n
h
o
le

/l
if
t 
s
ta

ti
o
n
s
 f

ro
m

 n
o
rt

h
 a

n
d
 s

o
u
th

 

s
h

o
re

lin
e

s
 t

o
 t

h
e

 t
re

a
tm

e
n

t 
p

la
n

t.

D
W

I 
  

  
  

  
  

  
  

T
. 

D
e

s
a

i
P

re
lim

in
a

ry
 s

e
w

e
r 

p
la

n
s
 a

n
d
 p

ro
fi
le

s
 f

o
r 

P
h

a
s
e

 1
 p

ro
v
id

e
d

 i
n

 A
p

p
e

n
d

ix
 K

.
L
a
B

e
lla

B
. 
H

o
u
s
to

n

B
-8

j.
ii

P
ro

v
id

e
 a

t 
a

 m
in

im
u

m
 p

re
lim

in
a

ry
 h

y
d

ra
u

lic
 c

a
lc

u
la

ti
o

n
s
 w

h
ic

h
 s

h
o

w
 h

o
w

 t
h

is
 

1
9

+
 m

ile
 l
o

n
g

 S
A

S
S

 p
ip

e
s
 w

ill
 w

o
rk

 u
n

d
e

r 
lo

w
, 

d
e

s
ig

n
 a

n
d

 p
e

a
k
 f

lo
w

 

c
o

n
d

it
io

n
s
.

D
W

I 
  

  
  

  
  

  
  

T
. 

D
e

s
a

i
P

re
lim

in
a

ry
 h

y
d

ra
u

lic
 c

a
lc

u
la

ti
o

n
s
 f

o
r 

P
h

a
s
e

 1
 p

ro
v
id

e
d

 i
n

 A
p

p
e

n
d

ix
 K

.
L
a
B

e
lla

B
. 
H

o
u
s
to

n

B
-8

j.
iii

P
ro

v
id

e
 i
te

m
s
 l
is

te
d

 a
b

o
v
e

 (
8

.j
.i
 a

n
d

 8
.j
.i
i)
 f

o
r 

P
h

a
s
e

 1
 a

s
 w

e
ll.

 T
h

e
y
 n

e
e

d
 t

o
 

s
h

o
w

 h
o

w
 t

h
e

 e
x
is

ti
n

g
 c

o
lle

c
ti
o

n
 s

y
s
te

m
 t

ra
n

s
it
io

n
s
 i
n

to
 n

e
w

 H
D

P
E

 p
ip

e
.

D
W

I 
  

  
  

  
  

  
  

T
. 

D
e

s
a

i

S
e
e
 a

n
s
w

e
rs

 f
o
r 

it
e
m

s
 8

.j
.i
 a

n
d
 8

.j
.i
i 
a
b
o
v
e
. 
 T

h
e
 e

x
is

ti
n
g
 s

e
w

e
r 

s
y
s
te

m
 

o
r 

S
A

S
S

 w
ill

 b
e
 e

v
e
n
tu

a
lly

 a
b
a
n
d
o
n
e
d
 a

n
d
 d

o
e
s
 n

o
t 
tr

a
n
s
is

ti
o
n
 i
n
to

 t
h
e
 

n
e

w
 s

y
s
te

m
. 

 T
h

e
 S

A
S

S
 a

n
d

 r
e

c
o

m
m

e
n

d
e

d
 a

lt
e
rn

a
ti
v
e

 w
ill

 e
x
is

t 
a

s
 

p
a
ra

lle
l 
s
y
s
te

m
s
 u

n
ti
l 
th

e
 e

n
ti
re

 p
ro

je
c
t 
is

 c
o
m

p
le

te
.

L
a
B

e
lla

M
. 

W
a

ls
h

B
e
c
a
u
s
e
 o

f 
th

e
 i
n
n
o
v
a
ti
v
e
 n

a
tu

re
 o

f 
th

e
 p

ro
p
o
s
e
d
 S

A
S

S
 c

o
lle

c
ti
o
n
 a

n
d
 t
ra

n
s
m

is
s
io

n
 s

y
s
te

m
 f

o
llo

w
in

g
 i
te

m
s
 s

h
o
u
ld

 b
e
 i
n
c
lu

d
e
d
 i
n
 t
h
e
 E

R
 w

h
ic

h
 a

re
 n

o
rm

a
lly

 i
n
c
lu

d
e
d
 i
n
 p

la
n
 a

n
d
 

s
p

e
c
if
ic

a
ti
o

n
s
:

C
o

m
m

e
n

t 
R

e
s
p

o
n

s
e
 T

a
b

le
.x

ls
S

h
e
e
t 
6
 o

f 
1
3

2
/1

9
/2

0
2
1



C
o

m
m

e
n

t

N
u

m
b

e
r

O
ri

g
in

a
l

C
o

m
m

e
n

t 

C
o

m
m

e
n

t 

B
y

In
it

ia
l 
R

e
s
p

o
n

s
e

R
e

s
p

o
n

s
e

 

B
y

T
h

e
 c

o
s
ts

 f
o

r 
d

if
fe

re
n

t 
s
iz

e
s
 a

re
 d

if
fe

re
n

t 
fo

r 
th

e
 a

lt
e

rn
a
ti
v
e

s
 b

e
c
a

u
s
e

 t
h

e
 

c
h

a
ra

c
te

r 
fo

r 
th

e
 s

a
m

e
 s

iz
e

 p
ip

e
 w

o
u

ld
 b

e
 d

if
fe

re
n

t 
fo

r 
d

if
fe

re
n

t 

a
lt
e
rn

a
ti
v
e
s
. 
 F

o
r 

e
x
a
m

p
le

, 
in

 t
h
e
 G

L
S

 a
lt
e
rn

a
ti
v
e
, 
th

e
re

 i
s
 a

ro
u
n
d
 4

0
,0

0
0
 

lin
e

a
r 

fe
e

t 
o

f 
8

-i
n

c
h

 g
ra

v
it
y
 s

e
w

e
r,

 a
n

d
 m

o
s
t 

o
f 

th
a

t 
is

 i
n

 t
h

e
 u

p
p

e
r 

re
a

c
h

e
s
 o

f 
th

e
 s

y
s
te

m
, 

w
h

e
re

 t
h

e
re

 m
a

y
 n

o
t 
b

e
 a

s
 m

a
n

y
 n

a
rr

o
w

 o
r 

ro
c
k
y
 

c
o

rr
id

o
r 

a
re

a
s
. 

 I
n

 t
h

e
 B

a
c
k
s
h

o
re

 P
u

m
p

 S
ta

ti
o

n
s
 a

lt
e

rn
a

ti
v
e

, 
th

e
re

 i
s
 

n
e

a
rl
y
 8

6
,0

0
0

 l
in

e
a

r 
fe

e
t 

o
f 

8
-i
n

c
h

, 
s
o

 i
t 

is
 a

lm
o

s
t 

e
v
e

ry
w

h
e

re
, 

a
n

d
 

th
e

re
fo

re
 m

u
c
h

 m
o

re
 s

u
b

je
c
t 

to
 c

o
m

p
lic

a
te

d
 c

o
rr

id
o

r 
c
o

n
d

it
io

n
s
.

B
-8

k

T
h

e
 u

n
it
 c

o
s
t 
o

f 
p

ip
e

s
 i
s
 d

if
fe

re
n

t 
in

 t
h

e
 c

o
s
t 

e
s
ti
m

a
te

 f
o

r 
v
a

ri
o

u
s
 a

lt
e

rn
a

ti
v
e

s
 

in
c
lu

d
in

g
 p

re
fe

rr
e

d
 a

lt
e

rn
a

ti
v
e

. 
  

P
le

a
s
e

 c
h
e

c
k
 p

a
g
e

 9
4

 a
n

d
 1

0
2

 a
n

d
 c

o
rr

e
c
t 

c
o

s
t 

e
s
ti
m

a
te

s
 a

n
d

 r
e
la

te
d

 t
a

b
le

s
 t
h

ro
u

g
h

o
u
t 

th
e

 E
R

.

D
W

I 
  

  
  

  
  

  
  

T
. 

D
e

s
a

i

In
 t
h
e
 B

a
c
k
s
h
o
re

 P
u
m

p
 S

ta
ti
o
n
s
 a

lt
e
rn

a
ti
v
e
, 
th

e
 f

o
rc

e
 m

a
in

 i
s
 p

ri
c
e
d
 a

s
 

a
n
 ‘
a
d
d
-o

n
’,
 a

s
s
u
m

in
g
 t
h
a
t 
th

e
 g

ra
v
it
y
 s

e
w

e
r 

in
s
ta

lla
ti
o
n
 h

a
s
 b

o
rn

e
 t
h
e
 

c
o

s
t 

o
f 

th
e

 s
h

o
re

lin
e
 c

h
a

ra
c
te

r.
  

T
h

e
 f

o
rc

e
 m

a
in

 i
s
 l
ik

e
ly

 t
o

 b
e

 p
la

c
e
 i
n

 

e
s
s
e
n
ti
a
lly

 t
h
e
 s

a
m

e
 t
re

n
c
h
, 
a
n
d
 t
h
e
re

 a
re

 n
o
 c

o
n
n
e
c
ti
o
n
s
 t
o
 i
t 
e
x
c
e
p
t 
a
t 

p
u

m
p

 s
ta

ti
o

n
s
, 

s
o
 i
t 

s
h

o
u

ld
 b

e
 m

u
c
h

 l
e

s
s
 e

x
p

e
n

s
iv

e
 p

e
r 

fo
o

t.
L
a
B

e
lla

  
  
  
  

  
  
  
  
 

B
. 
H

o
u
s
to

n

W
e

 c
o

u
ld

 ‘
n

o
rm

a
liz

e
’ 
th

e
 p

ip
e

 p
ri
c
in

g
 b

y
 e

lim
in

a
ti
n

g
 f

a
c
to

r 
#

3
 a

b
o

v
e

 f
ro

m
 

o
u
r 

e
s
ti
m

a
te

, 
b
u
t 
th

a
t 
w

o
u
ld

 s
e
e
m

 t
o
 b

e
 o

v
e
r-

s
im

p
lif

y
in

g
 i
n
 t
h
is

 c
a
s
e
. 

T
h

e
 c

o
s
t 

e
s
ti
m

a
te

s
 f

o
r 

th
e

 p
ip

e
s
 i
n

 L
a

k
e

 L
u

re
 w

e
re

 c
a

lc
u

la
te

d
 P

E
R

 

S
E

G
M

E
N

T
 (

i.
e

.,
 m

a
n

h
o

le
-t

o
-m

a
n

h
o

le
) 

a
n

d
 e

a
c
h

 s
e

g
m

e
n

t’
s
 p

ri
c
e

 w
a

s
 

in
fl
u

e
n

c
e

d
 b

y
 t

h
re

e
 f

a
c
to

rs
:

1
) 

 M
a

te
ri
a

ls
 (

m
in

im
a

l 
c
o

m
p

o
n

e
n

t,
 d

ri
v
e

n
 b

y
 l
in

e
 s

iz
e

)

2
) 

 B
a
s
e
 L

a
b
o
r 

(d
ri
v
e
n
 b

y
 l
in

e
 s

iz
e
, 
b
a
s
e
d
 o

n
 c

o
s
t 
o
f 

in
s
ta

lla
ti
o
n

  
in

 w
id

e
 o

p
e

n
 c

o
rr

id
o

r 
&

 s
a

n
d

y
 s

o
ils

)

3
) 

 S
h
o
re

lin
e
 C

h
a
ra

c
te

r 
(m

u
lt
ip

lie
r 

o
n
 l
a
b
o
r 

o
n
ly

)

A
ft

e
r 

c
a

lc
u

la
ti
n

g
 t

h
e

 c
o

s
t 

p
e

r 
s
e

g
m

e
n

t,
 t

h
e

y
 a

re
 a

d
d

e
d
 u

p
 a

n
d

 t
h

e
 

a
v
e

ra
g

e
 c

o
s
t 

p
e

r 
lin

e
a

r 
fo

o
t 

fo
r 

e
a

c
h

 s
iz

e
 p

ip
e

 i
s
 c

a
lc

u
la

te
d

 a
n

d
 e

n
te

re
d
 

in
to

 t
h
e

 E
R

 s
p
re

a
d

s
h

e
e

t 
te

m
p

la
te

.

B
-8

l

S
e
c
ti
o
n
 5

.1
.3

.1
 a

n
d
 T

a
b
le

 5
.1

.7
 o

n
 p

a
g
e
 6

6
 a

n
d
 6

7
 r

e
s
p
e
c
ti
v
e
ly

 m
e
n
ti
o
n
 t
h
a
t 

th
e
 c

h
lo

ri
n
e
 c

o
n
ta

c
t 
c
h
a
m

b
e
r 

w
ill

 b
e
 r

e
h
a
b
ili

ta
te

d
 b

u
t 
th

e
 c

o
s
t 
e
s
ti
m

a
te

 f
o
r 

th
is

 a
lt
e
rn

a
ti
v
e
 s

h
o
w

s
 U

V
 d

is
in

fe
c
ti
o
n
 o

n
 p

a
g
e
 1

3
1
. 
P

le
a
s
e
 c

la
ri
fy

 i
f 

th
e
 

p
ro

je
c
t 

p
ro

p
o

s
e

s
 r

e
h

a
b

ili
ta

ti
o

n
 o

f 
e

x
is

ti
n

g
 c

h
lo

ri
n

e
 c

o
n
ta

c
t 

c
h

a
m

b
e

r 
o

r 

in
s
ta

lla
ti
o

n
 o

f 
n

e
w

 U
V

 d
is

in
fe

c
ti
o

n
 s

y
s
te

m
.

D
W

I 
  

  
  

  
  

  
  

T
. 

D
e

s
a

i

T
h

e
 S

B
R

 p
ro

c
e

s
s
 t
h

a
t 

w
a

s
 p

re
lim

in
a

ri
ly

 d
e

s
ig

n
e

d
 f

o
r 

th
is

 s
it
e

 i
n

c
lu

d
e
s
 

U
V

 d
is

in
fe

c
ti
o

n
 e

n
 l
ie

u
 o

f 
u

s
in

g
 t
h

e
 e

x
is

ti
n

g
 c

h
lo

ri
n

e
 c

o
n

ta
c
t.

  
T

h
e

 

re
le

v
a

n
t 

s
e

c
ti
o

n
s
 h

a
v
e

 b
e

e
n

 u
p

d
a

te
d

 t
o
 r

e
fl
e

c
t 

th
is

.

L
a
B

e
lla

M
. 

W
a

ls
h

B
-8

m

P
le

a
s
e
 c

o
n
fi
rm

 t
h
a
t 
th

e
 e

q
u
ip

m
e
n
t 
in

s
ta

lla
ti
o
n
 i
n
 t

h
e
 c

o
s
t 
e
s
ti
m

a
te

 f
o
r 

S
B

R
 

a
lt
e
rn

a
ti
v
e
 o

n
 p

a
g
e
 1

3
1
 i
s
 f

o
r 

S
B

R
 s

y
s
te

m
 o

n
ly

 o
r 

fo
r 

a
ll 

p
ro

p
o
s
e
d
 

e
q

u
ip

m
e

n
t.

D
W

I 
  

  
  

  
  

  
  

T
. 

D
e

s
a

i
C

o
n

fi
rm

e
d

, 
th

e
 e

q
u

ip
m

e
n

t 
in

s
ta

lla
ti
o

n
 i
s
 f

o
r 

th
e

 S
B

R
 e

q
u

ip
m

e
n

t 
p

a
c
k
a

g
e

.
L
a
B

e
lla

M
. 

W
a

ls
h

B
-8

n
P

ro
v
id

e
 s

e
p

a
ra

te
 c

o
s
t 

e
s
ti
m

a
te

 f
o

r 
d

ig
e

s
to

rs
, 

p
o
s
t 

e
q

u
a

liz
a

ti
o

n
 t

a
n

k
, 

S
B

R
 

ta
n
k
s
 o

n
 p

a
g
e
 1

3
1
.

D
W

I 
  

  
  

  
  

  
  

T
. 

D
e

s
a

i
C

o
s
t 

E
s
ti
m

a
te

 h
a
s
 b

e
e

n
 s

e
p

a
ra

te
d

L
a
B

e
lla

M
. 

W
a

ls
h

B
-8

o

W
h

a
t 

is
 i
n

c
lu

d
e

d
 i
n

 r
e

h
a

b
ili

ta
ti
o

n
 o

f 
e

x
is

ti
n

g
 s

tr
u

c
tu

re
s
 i
n

 t
h
e

 c
o

s
t 

e
s
ti
m

a
te

 

fo
r 

M
B

B
R

 a
n

d
 I

F
A

S
 a

lt
e

rn
a

ti
v
e

 o
n

 p
a

g
e

 1
3

9
 a

n
d

 1
4

7
?

 I
f 

it
 d

o
e

s
 n

o
t 
in

c
lu

d
e

 

re
h

a
b
ili

ta
ti
o
n

 o
f 

c
h

lo
ri
n
e

 c
o

n
ta

c
t 

b
a

s
in

, 
p

le
a

s
e
 a

d
d

 a
 n

e
w

 l
in

e
 i
te

m
 f

o
r 

th
is

 

c
o

m
p

o
n

e
n

t.

D
W

I 
  

  
  

  
  

  
  

T
. 

D
e

s
a

i

T
h

e
 r

e
h

a
b

ili
ta

ti
o
n

 o
f 

e
x
is

ti
n

g
 s

tr
u

c
tu

re
s
 i
n

c
lu

d
e

s
 t

h
e

 c
o

n
c
re

te
 

re
h

a
b
ili

ta
ti
o
n

 o
f 

th
e

 h
e

a
d
w

o
rk

s
, 

s
u
b

m
e

rs
ib

le
 p

u
m

p
 s

ta
ti
o

n
, 
a

n
d

 c
h

lo
ri
n

e
 

c
o

n
ta

c
t 

b
a

s
in

.

L
a
B

e
lla

M
. 

W
a

ls
h

C
o

m
m

e
n

t 
R

e
s
p

o
n

s
e
 T

a
b

le
.x

ls
S

h
e
e
t 
7
 o

f 
1
3

2
/1

9
/2

0
2
1



C
o

m
m

e
n

t

N
u

m
b

e
r

O
ri

g
in

a
l

C
o

m
m

e
n

t 

C
o

m
m

e
n

t 

B
y

In
it

ia
l 
R

e
s
p

o
n

s
e

R
e

s
p

o
n

s
e

 

B
y

B
-8

p
W

h
y
 M

B
B

R
 a

n
d

 I
F

A
S

 a
lt
e

rn
a

ti
v
e

s
 r

e
q

u
ir
e

 3
 t

ra
in

s
?

 A
s
 p

e
r 

th
e
 D

iv
is

io
n

’s
 

m
in

im
u

m
 d

e
s
ig

n
 c

ri
te

ri
a

, 
tw

o
 t

ra
in

s
 a

re
 r

e
c
o

m
m

e
n

d
e

d
 f

o
r 

re
d

u
n

d
a

n
c
y
.

D
W

I 
  

  
  

  
  

  
  

T
. 

D
e

s
a

i

T
h

is
 i
s
 f

o
r 

c
o

n
s
tr

u
c
ti
o

n
 s

e
q

u
e

n
c
in

g
, 

to
 p

ro
v
id

e
 t

re
a

tm
e

n
t 

d
u

ri
n

g
 t
h

e
 

d
e

m
o

lit
io

n
 a

n
d

 r
e

p
la

c
e

m
e

n
t 

o
f 

th
e

 e
x
is

ti
n

g
 s

e
d

im
e

n
ta

ti
o

n
 b

a
s
in

. 
 T

h
e

 

b
a
s
in

 s
iz

e
 o

f 
th

e
 M

B
B

R
 a

n
d
 I
F

A
S

 a
re

 s
iz

e
d
 a

s
 s

u
c
h
 t
h
a
t 
it
 i
s
 m

o
re

 c
o
s
t 

e
ff

e
c
ti
v
e

 t
o

 t
o

 b
u
ild

 a
 t

h
ir
d

 p
e

rm
a

n
e

n
t 

b
a
s
in

 t
h

e
n

 u
s
e
 a

 t
e

m
p

o
ra

ry
 p

la
n

t 

a
s
 t
h
e
 S

B
R

 a
p
p
ro

a
c
h
 r

e
q
u
ir
e
s
.

L
a
B

e
lla

M
. 

W
a

ls
h

B
-8

q

T
h

e
 d

e
s
c
ri
p

ti
o

n
 o

f 
th

e
 c

o
m

p
le

te
 p

ro
je

c
t 

a
n

d
 P

h
a

s
e

 1
 f

ro
m

 p
a

g
e

 7
9
 t

o
 8

7
 i
s
 

n
o
t 
re

q
u
ir
e
d
 a

s
 t
h
is

 i
n
fo

rm
a
ti
o
n
 i
s
 p

re
s
e
n
te

d
 i
n
 t
h
e
 p

re
v
io

u
s
 s

e
c
ti
o
n
. 
D

o
 n

o
t 

re
m

o
v
e

 F
ig

u
re

 5
.8

 s
h
o

w
in

g
 P

h
a

s
e

 I
 p

ro
je

c
t 

fo
r 

th
e

 r
e

h
a

b
ili

ta
ti
o

n
 o

f 
W

W
T

P
 

a
n
d
 c

o
s
t 
e
s
ti
m

a
te

s
 f

o
r 

th
e
 e

n
ti
re

 p
ro

je
c
t 
a
n
d
 P

h
a
s
e
 1

.

D
W

I 
  

  
  

  
  

  
  

T
. 

D
e

s
a

i

T
h

e
 d

e
s
c
ri
p

ti
o

n
 o

f 
th

e
 c

o
m

p
le

te
 p

ro
je

c
t 

a
n

d
 P

h
a

s
e

 1
 a

lt
e

rn
a
te

s
 h

a
v
e

 

b
e
e
n
 r

e
m

o
v
e
d
, 
F

ig
u
re

 5
.8

 h
a
s
 b

e
e
n
 r

e
n
a
m

e
d
 F

ig
u
re

 5
.7

a
 a

n
d
 F

ig
u
re

 

5
.3

a
 h

a
s
 b

e
e
n
 a

d
d
e
d
 t
o
 s

h
o
w

 P
h
a
s
e
 1

 o
f 

th
e
 p

re
fe

rr
e
d
 S

A
S

S
 a

lt
e
rn

a
te

.

L
a
B

e
lla

  
  
  
  

  
  
  
  
 

H
. 

M
ill

e
r

B
-8

r
R

e
m

o
v
e

 p
a

g
e

s
 9

1
 t

o
 9

3
 i
n

 S
e

c
ti
o

n
 5

.2
 a

s
 t

h
is

 i
n

fo
rm

a
ti
o

n
 i
s
 a

lr
e

a
d

y
 

p
re

s
e
n
te

d
 i
n
 S

e
c
ti
o
n
 5

.1
.

D
W

I 
  

  
  

  
  

  
  

T
. 

D
e

s
a

i

S
e
c
ti
o
n
 5

.2
 (

P
a
g
e
s
 9

1
 t
h
ro

u
g
h
 9

3
) 

is
 t
h
e
 A

lt
e
rn

a
ti
v
e
s
 A

n
a
ly

s
is

 S
u
m

m
a
ry

, 

a
 s

u
m

a
ri
z
a

ti
o

n
 o

f 
S

e
c
ti
o

n
 5

.1
 a

n
d

 i
s
 r

e
q

u
ir
e

d
 p

e
r 

th
e

 E
n
g

in
e

e
ri
n

g
 R

e
p

o
rt

 

G
u
id

a
n
c
e
.

L
a
B

e
lla

  
  
  
  

  
  
  
  
 

H
. 

M
ill

e
r

B
-8

s

C
a

p
it
a

l 
c
o

s
t 

e
s
ti
m

a
te

s
 f

o
r 

a
ll 

a
lt
e

rn
a

ti
v
e

s
 a

re
 m

is
s
in

g
 t

h
e

 c
o

s
t 
o

f 
s
e

w
e

r 

a
c
c
e
s
s
 v

a
lv

e
. 
P

le
a
s
e
 i
n
c
lu

d
e
 t
h
is

 c
o
s
t 

c
o
m

p
o
n
e
n
t 
in

 a
ll 

re
le

v
a
n
t 
ta

b
le

s
 i
n
 

S
e
c
ti
o
n
 5

.2
 i
n
c
lu

d
in

g
 p

ro
je

c
t 
c
o
s
t 
lif

e
 c

y
c
le

 a
s
s
u
m

p
ti
o
n
s
, 
re

p
la

c
e
m

e
n
t 
c
o
s
ts

, 

O
&

M
 e

tc
.

D
W

I 
  

  
  

  
  

  
  

T
. 

D
e

s
a

i

T
h

e
 s

e
w

e
r 

a
c
c
e

s
s
 v

a
lv

e
 h

a
s
 b

e
e
n

 a
d

d
e

d
 t
o

 a
ll 

c
o

s
t 

e
s
ti
m

a
te

s
 f

o
r 

a
ll 

S
A

S
S

 a
lt
e
rn

a
te

s
 a

s
 w

e
ll 

a
s
 p

ro
je

c
t 
c
o
s
t 
lif

e
 c

y
c
le

, 
re

p
la

c
e
m

e
n
t 
c
o
s
ts

, 

O
&

M
 c

o
s
ts

, 
e

tc
…

L
a
B

e
lla

  
  
  
  

  
  
  
  
 

H
. 

M
ill

e
r

B
-8

t

O
&

M
 c

o
s
t 

a
n

a
ly

s
is

 m
u

s
t 

in
c
lu

d
e

 i
n

s
p
e

c
ti
o

n
 a

n
d

 c
le

a
n

in
g

 o
f 

m
a

n
h

o
le

 a
n
d

 

s
e

w
e

r 
s
y
s
te

m
 e

v
e

ry
 c

o
u

p
le

 o
f 

y
e

a
rs

 (
R

e
c
o

m
m

e
n

d
e

d
 e

v
e

ry
 1

-3
 y

e
a

rs
) 

fo
r 

B
a
c
k
s
h
o
re

 G
ra

v
it
y
/L

if
t 
S

ta
ti
o
n
 a

n
d
 B

a
c
k
s
h
o
re

 P
u
m

p
 S

ta
ti
o
n
s
 a

lt
e
rn

a
ti
v
e
s
. 

W
e

 n
o

te
 t

h
a

t 
th

is
 S

A
S

S
 s

y
s
te

m
 w

ill
 b

e
 p

e
rm

it
te

d
 a

s
 a

n
 i
n

n
o

v
a

ti
v
e

 s
e

w
e

r 

c
o

lle
c
ti
o

n
 a

n
d

 t
ra

n
s
m

is
s
io

n
 s

y
s
te

m
 a

n
d

 l
ik

e
ly

 t
o

 b
e

 d
e
s
ig

n
a

te
d

 a
s
 h

ig
h

 

p
ri
o
ri
ty

 l
in

e
 w

it
h
 a

n
n
u
a
l 
in

s
p
e
c
ti
o
n
s
.

D
W

I 
  

  
  

  
  

  
  

T
. 

D
e

s
a

i

In
s
p
e
c
ti
o
n
 a

n
d
 c

le
a
n
in

g
 o

f 
m

a
n
h
o
le

s
 a

n
d
 t
h
e
 s

e
w

e
r 

s
y
s
te

m
 e

v
e
ry

 y
e
a
r 

h
a
s
 b

e
e
n
 a

d
d
e
d
 t
o
 t
h
e
 B

a
c
k
s
h
o
re

 G
ra

v
it
y
/L

if
t 
S

ta
ti
o
n
 a

n
d
 B

a
c
k
s
h
o
re

 

P
u

m
p

 S
ta

ti
o

n
 a

lt
e

rn
a

ti
v
e

s
.

L
a
B

e
lla

  
  
  
  

  
  
  
  
 

H
. 

M
ill

e
r

B
-8

u

T
a

b
le

 5
.2

.2
1

 o
n

 p
a

g
e

 1
1

0
 i
n

c
lu

d
e

s
 s

e
w

e
r 

a
c
c
e

s
s
 v

a
lv

e
 i
n

 c
a

p
it
a

l 
c
o

s
t 
w

it
h

 

a
n

 e
x
p

e
c
te

d
 l
if
e

 c
y
c
le

 o
f 

1
0

 y
e

a
rs

 i
n

 T
a

b
le

 5
.2

.2
2

. 
P

le
a

s
e

 e
x
p

la
in

 w
h

y
 t

h
e

 

re
p

la
c
e
m

e
n

t 
c
o

s
t 

o
f 

th
is

 v
a

lv
e

 a
t 
th

e
 e

n
d

 o
f 

1
0

 a
n

d
 2

0
 y

e
a

rs
 i
s
 $

8
3

3
 w

h
e

n
 i
ts

 

u
n
it
 c

o
s
t 
in

 T
a
b
le

 5
.2

.2
1
 i
s
 $

2
,1

7
3
,9

1
3
.

D
W

I 
  

  
  

  
  

  
  

T
. 

D
e

s
a

i
T

h
e

 r
e

p
la

c
e

m
e

n
t 

c
o

s
t 

o
f 

th
is

 i
te

m
 h

a
s
 b

e
e

n
 r

e
v
is

e
d

.
L
a
B

e
lla

  
  
  
  

  
  
  
  
 

H
. 

M
ill

e
r

B
-8

v
S

e
e

 c
o

m
m

e
n

t 
8

.i
 a

n
d
 u

p
d

a
te

 r
e
le

v
a

n
t 

ta
b

le
s
 i
n
 S

e
c
ti
o

n
 5

.3
.3

 i
f 

e
x
is

ti
n

g
 

c
h

lo
ri
n

e
 c

o
n

ta
c
t 
c
h

a
m

b
e

r 
is

 t
o

 b
e

 r
e

h
a

b
ili

ta
te

d
.

D
W

I 
  

  
  

  
  

  
  

T
. 

D
e

s
a

i

T
h

e
 c

h
lo

ri
n

e
 c

o
n
ta

c
t 

c
h

a
m

b
e

r 
re

h
a

b
ili

ta
ti
o

n
 i
s
 i
n

c
lu

d
e

d
 i
n

 t
h
e

 

"R
e

h
a

b
ili

ta
te

 E
x
is

ti
n

g
 S

tr
u

c
tu

re
s
" 

lin
e

 i
te

m
.

L
a
B

e
lla

M
. 

W
a

ls
h

B
-8

w
A

d
d
 b

lo
w

e
rs

 i
n
 p

ro
je

c
t 
lif

e
 c

y
c
le

 c
o
s
t 
a
s
s
u
m

p
ti
o
n
s
 a

n
d
 o

th
e
r 

ta
b
le

s
 i
n
 t
h
e
 

p
re

s
e
n
t 
w

o
rt

h
 a

n
a
ly

s
is

 o
f 

re
le

v
a
n
t 
a
lt
e
rn

a
ti
v
e
s
.

D
W

I 
  

  
  

  
  

  
  

T
. 

D
e

s
a

i
B

lo
w

e
rs

 h
a

v
e

 b
e

e
n

 a
d

d
e

d
 t

o
 t
h

e
 l
if
e

 c
y
c
le

 c
o

s
t

L
a
B

e
lla

M
. 

W
a

ls
h

B
-8

x

B
a
s
e
d
 o

n
 t
h
e
 D

iv
is

io
n
’s

 e
x
p
e
ri
e
n
c
e
 o

f 
w

o
rk

in
g
 o

n
 s

im
ila

r 
p
ro

je
c
ts

, 
w

e
 

re
c
o

m
m

e
n

d
 4

0
 t

o
 5

0
 y

e
a

rs
 e

x
p

e
c
te

d
 l
if
e

 f
o

r 
w

a
s
te

w
a

te
r 

tr
e

a
tm

e
n

t 
p

la
n

t 
y
a

rd
 

a
n
d
 a

ir
 p

ip
in

g
. 
P

le
a
s
e
 u

p
d
a
te

 r
e
le

v
a
n
t 
ta

b
le

s
 f

o
r 

a
ll 

a
lt
e
rn

a
ti
v
e
s
 i
n
 S

e
c
ti
o
n
 

5
.3

.3
.

D
W

I 
  

  
  

  
  

  
  

T
. 

D
e

s
a

i

T
h

e
 e

x
p

e
c
te

d
 l
if
e

 c
y
c
le

 o
f 

th
e

 W
W

T
P

 y
a

rd
 a

n
d

 a
ir
 p

ip
in

g
 h

a
s
 b

e
e
n

 

re
v
is

e
d

 t
o

 5
0

 y
e

a
rs

 i
n

 a
ll 

re
le

v
a

n
t 

ta
b

le
s
.

L
a
B

e
lla

  
  
  
  

  
  
  
  
 

H
. 

M
ill

e
r

B
-8

y
P

le
a
s
e
 e

x
p
la

in
 w

h
a
t 
is

 i
n
c
lu

d
e
d
 i
n
 “

A
d
d
it
io

n
a
l 
O

&
M

 c
o
s
t”

 i
n
 T

a
b
le

 5
.2

.5
7
 o

n
 

p
a
g
e
 1

3
7
 a

n
d
 s

im
ila

r 
ta

b
le

 f
o
r 

o
th

e
r 

a
lt
e
rn

a
ti
v
e
s
.

D
W

I 
  

  
  

  
  

  
  

T
. 

D
e

s
a

i

T
h

e
 "

a
d

d
it
io

n
a

l 
O

&
M

 C
o

s
t"

 i
n

c
lu

d
e

s
 c

o
s
t 

re
la

te
d

 t
o

 a
d
m

in
is

tr
a

ti
v
e

 c
o

s
t,

 

u
ti
lit

ie
s
, 
c
h
e
m

ic
a
l,
 a

n
d
 p

e
rs

o
n
n
e
l 
c
o
s
t.
  

T
h
e
s
e
 c

o
s
t 
a
re

 b
a
s
e
d
 o

n
 a

 

T
e

c
h

n
ic

a
l 
R

e
p

o
rt

 p
u

b
lis

h
e

d
 b

y
 t

h
e

 E
P

A
 t
it
le

d
 "

O
p

e
ra

ti
o

n
 a

n
d

 

M
a

in
te

n
a

n
c
e
 C

o
s
t 

fo
r 

M
u

n
ic

ip
a

l 
W

a
s
te

w
a

te
r 

F
a

c
ili

ti
e

s
".

  
T

h
e

 c
o

s
t 

h
a

v
e

 

b
e
e
n
 i
n
fl
a
te

d
 a

t 
3
%

 t
o
 p

re
s
e
n
t.

L
a
B

e
lla

M
. 

W
a

ls
h

C
o

m
m

e
n

t 
R

e
s
p

o
n

s
e
 T

a
b

le
.x

ls
S

h
e
e
t 
8
 o

f 
1
3

2
/1

9
/2

0
2
1



C
o

m
m

e
n

t

N
u

m
b

e
r

O
ri

g
in

a
l

C
o

m
m

e
n

t 

C
o

m
m

e
n

t 

B
y

In
it

ia
l 
R

e
s
p

o
n

s
e

R
e

s
p

o
n

s
e

 

B
y

B
-8

z
P

le
a
s
e
 d

is
c
u
s
s
 c

u
rr

e
n
t 
a
n
d
 f

u
tu

re
 s

lu
d
g
e
 h

a
n
d
lin

g
 p

ra
c
ti
c
e
 a

t 
th

e
 W

W
T

P
.

D
W

I 
  

  
  

  
  

  
  

T
. 

D
e

s
a

i

T
h

e
 c

u
rr

e
n

t 
s
lu

d
g
e

 h
a

n
d

lin
g

 p
ro

c
e

s
s
 i
s
 t

o
 h

ir
e

 s
e
p

ti
c
 h

a
u

le
rs

 t
o

 r
e

m
o

v
e

 

s
lu

d
g

e
 f

ro
m

 t
h

e
 d

ig
e

s
te

rs
 a

n
d

 h
a

u
l 
to

 a
 d

is
p

o
s
a

l 
s
it
e
. 

 T
h

e
 s

lu
d

g
e

 i
s
 

re
m

o
v
e

d
 a

s
 n

e
e
d

e
d

 a
t 

th
e

 d
e

te
rm

in
a

ti
o

n
 o

f 
th

e
 O

R
C

. 
 T

h
e

 s
lu

d
g

e
 

h
a
n
d
lin

g
 f

o
llo

w
in

g
 p

h
a
s
e
 1

 w
ill

 c
o
n
s
is

t 
o
f 

tr
a
n
s
fe

rr
in

g
 s

lu
d
g
e
 t
o
 t
h
e
 n

e
w

 

d
ig

e
s
te

r.
  
T

h
e
 d

ig
e
s
te

r 
w

ill
 b

e
 a

b
le

 t
o
 b

e
 m

ix
e
d
, 
a
e
ra

te
d
, 
a
n
d
 d

e
c
a
n
t 
to

 

th
ic

k
e
n
 t
h
e
 s

lu
d
g
e
. 
 T

h
e
 t
h
ic

k
e
n
e
d
 s

lu
d
g
e
 c

a
n
 b

e
 h

a
u
le

d
 w

e
t 
to

 a
 

d
is

p
o
s
a
l 
s
it
e
, 
o
r 

a
 m

o
b
ile

 b
e
lt
 p

re
s
s
 u

s
e
d
 t
o
 d

e
w

a
te

r 
th

e
 s

lu
d
g
e
 a

n
d
 t

h
e
n
 

th
e
 c

a
k
e
 w

ill
 b

e
 d

is
p
o
s
e
d
 o

ff
. 
 T

h
e
 o

p
ti
o
n
 o

f 
w

e
t 
o
r 

d
ry

 d
is

p
o
s
a
l 
w

ill
 b

e
 a

t 

th
e
 d

is
c
re

ti
o
n
 o

f 
th

e
 O

R
C

 a
n
d
 b

a
s
e
d
 o

n
 f

a
c
to

rs
 s

u
c
h
 a

s
 n

e
e
d
, 
c
o
s
t,
 a

n
d
 

d
is

p
o
s
a
l 
o
p
ti
o
n
s
.

L
a
B

e
lla

M
. 

W
a

ls
h

B
-8

a
a

B
-8

a
a
.i

P
le

a
s
e
 c

o
n
fi
rm

 i
f 

re
h
a
b
ili

ta
ti
o
n
 o

f 
d
is

in
fe

c
ti
o
n
 s

y
s
te

m
 i
s
 i
n
c
lu

d
e
d
 i
n
 t
h
e
 c

o
s
t 

e
s
ti
m

a
te

.

D
W

I 
  

  
  

  
  

  
  

T
. 

D
e

s
a

i

C
o

n
fi
rm

e
d

. 
T

h
e

 r
e

h
a

b
ili

ta
ti
o
n

 o
f 

th
e

 d
is

in
fe

c
ti
o

n
 s

y
s
te

m
 i
s
 i
n

c
lu

d
e

d
 i
n

 t
h
e

 

c
o

s
t 

e
s
ti
m

a
te

 i
n

 t
h

e
 R

e
h

a
b

ili
ta

te
 E

x
is

ti
n

g
 S

tr
u

c
tu

re
s
 i
te

m
 f

o
r 

th
e

 M
M

B
R

 

a
n
d
 I
F

A
S

 a
lt
e
rn

a
ti
v
e
s
. 
 T

h
e
 c

h
lo

ri
n
e
 c

o
n
ta

c
t 
c
h
a
m

b
e
r 

w
ill

 n
o
t 
b
e
 

re
h

a
b
ili

ta
te

d
 i
n

 t
h

e
 S

B
R

 a
lt
e

rn
a

ti
v
e

.

L
a
B

e
lla

M
. 

W
a

ls
h

B
-8

a
a
.i
i

P
le

a
s
e
 e

x
p
la

in
 w

h
y
 d

o
e
s
 t
h
is

 p
ro

je
c
t 
p
ro

p
o
s
e
 t
o
 i
n
s
ta

ll 
7
2
0
0
 l
a
te

ra
ls

 w
h
e
re

a
s
 

to
ta

l 
n
u
m

b
e
r 

o
f 

c
o
n
n
e
c
ti
o
n
s
 a

re
 a

ro
u
n
d
 1

2
0
0
. 
D

o
e
s
 i
t 
im

p
ly

 t
h
a
t 
th

e
 t
o
w

n
 w

ill
 

a
d

d
 n

e
w

 c
o

n
n

e
c
ti
o

n
s
 t
o

 t
h

e
 s

e
w

e
ra

g
e

 s
y
s
te

m
 a

s
 P

h
a

s
e

 1
 p

ro
p

o
s
e

s
 1

2
0

0
 

la
te

ra
ls

 f
o

r 
e

x
is

ti
n

g
 c

u
s
to

m
e

rs
.

D
W

I 
  

  
  

  
  

  
  

T
. 

D
e

s
a

i

T
h

e
re

 a
re

 n
o

t 
7

,2
0

0
 l
a

te
ra

ls
. 

T
h

e
re

 a
re

 7
,2

0
0

 L
F

 o
f 

la
te

ra
ls

, 
a

c
c
o

u
n
ti
n

g
 

fo
r 

(3
6

0
) 

2
0

-f
o

o
t 

lo
n

g
 (

a
v
e

ra
g

e
) 

la
te

ra
ls

, 
a
t 

$
1

8
8

/l
f 

o
f 

la
te

ra
l.
 E

a
c
h

 l
a
te

ra
l 

s
e

rv
e

s
 t

w
o

 l
a

k
e

fr
o

n
t 

p
a

rc
e

ls
, 

o
f 

w
h

ic
h

 t
h

e
re

 a
re

 7
2

0
.

L
a
B

e
lla

M
. 

W
a

ls
h

B
-8

a
a
.i
ii

D
e

m
o

lit
io

n
/A

b
a

n
d
o

n
m

e
n

t 
o

f 
in

fl
u

e
n

t 
p

u
m

p
 s

ta
ti
o

n
 a

n
d

 a
s
s
o

c
ia

te
d

 p
ip

e
 

c
o

m
in

g
 o

u
t 

th
e
 d

a
m

 i
s
 n

o
t 

in
c
lu

d
e

d
 i
n

 t
h

e
 c

a
p

it
a
l 
c
o

s
t 

e
s
ti
m

a
te

.

D
W

I 
  

  
  

  
  

  
  

T
. 

D
e

s
a

i

T
h

e
 p

u
m

p
 s

ta
ti
o

n
 w

ill
 b

e
 a

b
a

n
d

o
n

e
d

 i
n

 p
la

c
e
. 

 T
h

e
 p

ip
in

g
 u

n
d

e
r 

th
e

 d
a

m
 

w
ill

 b
e

 c
a

p
p

e
d

 a
n

d
 a

b
a

n
d

o
n

e
d

 i
n

 p
la

c
e

 a
s
 w

e
ll.

  
A

 l
in

e
 i
te

m
 h

a
s
 b

e
e

n
 

a
d
d
e
d
 t
o
 t
h
e
 a

lt
e
rn

a
ti
v
e
s
 t
o
 r

e
fl
e
c
t 
th

is
.

L
a
B

e
lla

M
. 

W
a

ls
h

B
-8

b
b

D
o

e
s
 L

a
B

e
lla

 A
s
s
o

c
ia

te
s
 h

a
v
e

 p
re

v
io

u
s
 e

x
p

e
ri
e

n
c
e
 o

f 
d

e
s
ig

n
in

g
, 

c
o

n
s
tr

u
c
ti
o

n
, 

o
p

e
ra

ti
o

n
 a

n
d

 m
a

in
te

n
a

n
c
e
 o

f 
IF

A
S

 p
ro

c
e

s
s
 f

o
r 

th
e

 W
W

T
P

?
  

P
le

a
s
e
 p

ro
v
id

e
 n

a
m

e
 o

f 
th

o
s
e
 p

la
n
ts

 a
n
d
 p

la
n
t 
p
e
rf

o
rm

a
n
c
e
 d

e
ta

ils
 i
n
 y

o
u
r 

re
s
p

o
n
s
e

 o
n
ly

. 
D

o
 n

o
t 

in
c
lu

d
e

 t
h

is
 i
n
fo

rm
a

ti
o

n
 i
n

 t
h
e

 E
R

.

D
W

I 
  

  
  

  
  

  
  

T
. 

D
e

s
a

i

L
a
B

e
lla

 h
a
s
 m

u
c
h
 e

x
p
e
ri
e
n
c
e
 w

it
h
 b

io
lo

g
ic

a
l 
p
ro

c
e
s
s
e
s
, 
s
o
m

e
 o

f 
w

h
ic

h
 

in
v
o

lv
e

s
 m

e
d

ia
 b

a
s
e

d
 p

ro
c
e

s
s
. 

 T
h

is
 p

a
rt

ic
u

la
r 

p
ro

c
e

s
s
 i
s
 r

e
la

ti
v
e

ly
 n

e
w

 

a
n
d
 h

a
s
 n

u
m

e
ro

u
s
 b

e
n
e
fi
ts

 i
n
 t
e
rm

s
 o

f 
re

tr
o
fi
tt
in

g
 e

x
is

ti
n
g
 p

la
n
ts

 a
n
d
 

O
&

M
. 

 T
o

 d
a

te
 L

a
B

e
lla

 h
a

s
 n

o
t 

in
s
ta

lle
d

 a
 s

y
s
te

m
 s

u
c
h

 a
s
 t

h
is

, 
a
lt
h

o
u

g
h

 

e
m

p
lo

y
e

e
's

 h
a

v
e

 d
e

s
ig

n
e

d
 s

im
ila

r 
s
y
s
te

m
s
 f

o
r 

p
re

v
io

u
s
 f

ir
m

s
.

L
a
B

e
lla

M
. 

W
a

ls
h

B
-9

a

S
e
c
ti

o
n

 6
.0

 P
ro

p
o

s
e
d

 P
ro

je
c
t 

D
e
s
c
ri

p
ti

o
n

: 
T

h
is

 s
e

c
ti
o

n
 s

h
o

u
ld

 r
e

a
lly

 

fo
c
u

s
 o

n
 t

h
e
 c

o
m

p
le

te
 d

e
s
c
ri
p

ti
o

n
 o

f 
P

h
a

s
e

 1
 w

it
h

 o
n

ly
 f

u
tu

re
 r

e
fe

re
n

c
e

 t
o

 

s
u

b
s
e

q
u

e
n
t 

p
h

a
s
e

s
.

D
W

I 
  

  
  

  
  

  
  

T
. 

D
e

s
a

i
T

h
is

 s
e

c
ti
o

n
 h

a
s
 b

e
e

n
 r

e
v
is

e
d

 t
o

 o
n

ly
 d

is
c
u

s
s
 P

h
a

s
e

 1
 o

f 
th

e
 p

ro
je

c
t.

L
a
B

e
lla

  
  
  
  

  
  
  
  
 

H
. 

M
ill

e
r

B
-9

a

T
h

e
 i
n

fo
rm

a
ti
o

n
 p

ro
v
id

e
d

 i
n

 t
h

is
 s

e
c
ti
o

n
 s

h
o

u
ld

 m
a

tc
h

 w
it
h

 p
re

v
io

u
s
 

s
e

c
ti
o

n
s
. 

F
o

r 
e

x
a

m
p

le
, 

th
is

 s
e

c
ti
o

n
 m

e
n

ti
o

n
s
 t

h
a
t 

a
ro

u
n

d
 9

0
0

0
 L

F
 s

e
w

e
r 

w
ill

 

b
e
 i
n
s
ta

lle
d
 i
n
 P

h
a
s
e
 1

 w
h
ic

h
 i
s
 n

o
t 

m
a
tc

h
in

g
 w

it
h
 t
h
e
 i
n
fo

rm
a
ti
o
n
 p

ro
v
id

e
d
 

in
 a

lt
e

rn
a

ti
v
e

 a
n

a
ly

s
is

.

D
W

I 
  

  
  

  
  

  
  

T
. 

D
e

s
a

i

T
h

e
 i
n

fo
rm

a
ti
o

n
 i
n

 t
h

is
 s

e
c
ti
o

n
 h

a
s
 b

e
e

n
 r

e
v
is

e
d

 t
o

 m
a

tc
h

 t
h

e
 i
n

fo
rm

a
ti
o

n
 

fo
u

n
d

 i
n

 t
h
e

 a
lt
e

rn
a

ti
v
e

s
 a

n
a

ly
s
is

 s
e

c
ti
o

n
.

L
a
B

e
lla

  
  
  
  

  
  
  
  
 

H
. 

M
ill

e
r

B
-9

b
C

re
a

te
 s

u
b

s
e

c
ti
o
n

 w
it
h

 a
p

p
ro

p
ri
a

te
 t
it
le

s
 t

o
 o

rg
a

n
iz

e
 t

h
e
 i
n

fo
rm

a
ti
o

n
 

p
ro

v
id

e
d

 i
n

 t
h

is
 s

e
c
ti
o

n
.

D
W

I 
  

  
  

  
  

  
  

T
. 

D
e

s
a

i
S

u
b
s
e
c
ti
o
n
 t
it
le

s
 h

a
v
e
 b

e
e
n
 a

d
d
e
d
.

L
a
B

e
lla

  
  
  
  

  
  
  
  
 

H
. 

M
ill

e
r

B
-9

c
P

ro
v
id

e
 t

h
e

 c
le

a
r 

d
e

s
c
ri
p

ti
o

n
 o

f 
p

ro
p

o
s
e

d
 a

c
ti
v
it
ie

s
 i
n

 P
h

a
s
e

 1
 w

it
h

 o
n

ly
 v

e
ry

 

b
ri
e

f 
d

e
s
c
ri
p

ti
o

n
 o

f 
s
u

b
s
e

q
u

e
n
t 

p
h

a
s
e

s
.

D
W

I 
  

  
  

  
  

  
  

T
. 

D
e

s
a

i

P
h
a
s
e
 1

 h
a
s
 b

e
e
n
 d

e
s
c
ri
b
e
d
. 
N

o
 m

e
n
ti
o
n
 t
o
 s

u
b
s
e
q
u
e
n
t 
p
h
a
s
e
s
 w

a
s
 

a
d

d
e

d
 f

o
r 

c
la

ri
ty

.

L
a
B

e
lla

  
  
  
  

  
  
  
  
 

H
. 

M
ill

e
r

B
-1

0

B
-1

0
a

W
a

te
r 

a
n

d
 s

e
w

e
r 

ra
te

s
 s

h
o

w
n

 o
n

 p
a

g
e

 2
5

1
 a

re
 d

if
fe

re
n

t 
fr

o
m

 t
h

o
s
e

 

p
re

s
e
n
te

d
 o

n
 t
h
e
 t
o
w

n
’s

 w
e
b
s
it
e
. 
P

le
a
s
e
 c

o
rr

e
c
t 
th

e
s
e
 r

a
te

s
 a

n
d
 f

in
a
n
c
ia

l 

a
n

a
ly

s
is

. 
A

ls
o

 c
o

rr
e

c
t 

o
th

e
r 

s
e

c
ti
o

n
s
 w

h
ic

h
 s

h
o

w
 t

h
e

s
e

 n
u

m
b

e
rs

.

D
W

I 
  

  
  

  
  

  
  

T
. 

D
e

s
a

i

T
h

e
 r

a
te

s
 s

h
o
w

n
 o

n
 p

a
g
e

 2
5

1
 a

re
 t
h

e
 r

a
te

s
 p

ri
o

r 
to

 a
n

 i
n

c
re

a
s
e

 i
n
 

a
n
ti
c
ip

a
ti
o
n
 o

f 
th

e
 d

e
b
t 
s
e
rv

ic
e
 f

ro
m

 t
h
e
 S

R
F

 l
o
a
n
 r

e
la

te
d
 t
o
 t
h
is

 E
R

-E
ID

.

L
a
B

e
lla

M
. 

W
a

ls
h

T
a

b
le

 5
.2

.8
1

 (
p

a
g

e
 1

5
6

):

S
e
c
ti

o
n

 8
.0

 F
in

a
n

c
ia

l 
A

n
a
ly

s
is

:

C
o

m
m

e
n

t 
R

e
s
p

o
n

s
e
 T

a
b

le
.x

ls
S

h
e
e
t 
9
 o

f 
1
3

2
/1

9
/2

0
2
1



C
o

m
m

e
n

t

N
u

m
b

e
r

O
ri

g
in

a
l

C
o

m
m

e
n

t 

C
o

m
m

e
n

t 

B
y

In
it

ia
l 
R

e
s
p

o
n

s
e

R
e

s
p

o
n

s
e

 

B
y

B
-1

0
b

T
h

e
 D

iv
is

io
n

 h
a

d
 a

 d
is

c
u

s
s
io

n
 w

it
h

 t
h

e
 t

o
w

n
 a

n
d

 p
re

v
io

u
s
 c

o
n

s
u

lt
a

n
t 

o
n

 3
0

 

y
e

a
rs

 l
o

a
n

 t
e

rm
 f

o
r 

th
is

 p
ro

je
c
t.

 I
s
 t

h
e

 t
o

w
n

 s
ti
ll 

in
te

re
s
te

d
 i
n
 i
n

c
re

a
s
in

g
 t

h
e
 

lo
a

n
 t

e
rm

?
 C

o
n

ta
c
t 

th
e

 D
iv

is
io

n
 i
f 

th
e

 t
o

w
n

 w
is

h
e

s
 t

o
 s

u
b

m
it
 a

 r
e

q
u

e
s
t 

to
 

in
c
re

a
s
e
 t

h
e

 l
o
a

n
 t

e
rm

.

D
W

I 
  

  
  

  
  

  
  

T
. 

D
e

s
a

i

T
h

e
 T

o
w

n
 w

is
h

e
s
 f

o
r 

a
 3

0
 y

e
a

r 
te

rm
, 

a
 r

e
q

u
e

s
t 
h

a
s
 b

e
e

n
 s

u
b

m
it
te

d
 t

o
 

th
e

 D
iv

is
io

n
 t

o
 i
n

c
re

a
s
e

 t
h

e
 l
o

a
n

 t
e
rm

.

L
a
B

e
lla

M
. 

W
a

ls
h

B
-1

0
c

W
e

 u
n

d
e

rs
ta

n
d

 t
h

a
t 

W
it
h

e
rs

R
a

v
e

n
e

l 
is

 w
o

rk
in

g
 o

n
 l
o

n
g
 t

e
rm

 f
in

a
n

c
ia

l 
s
tu

d
y
 

o
n
 L

a
k
e
 L

u
re

 i
n
fr

a
s
tr

u
c
tu

re
 p

ro
je

c
ts

. 
P

le
a
s
e
 i
n
c
lu

d
e
 h

ig
h
lig

h
ts

/s
u
m

m
a
ry

 o
f 

th
is

 s
tu

d
y
 w

it
h
 e

m
p
h
a
s
is

 o
n
 t
h
e
 t
o
w

n
’s

 p
la

n
s
 t
o
 f

in
a
n
c
e
 f

u
tu

re
 p

h
a
s
e
s
 o

f 
th

is
 

p
ro

je
c
t.

D
W

I 
  

  
  

  
  

  
  

T
. 

D
e

s
a

i
S

e
c
ti
o
n
 8

.5
 h

a
s
 b

e
e
n
 a

d
d
e
d
 t
o
 d

is
c
u
s
s
 t
h
e
 f

in
a
n
c
in

g
 o

f 
fu

tu
re

 p
h
a
s
e
s
.

L
a
B

e
lla

M
. 

W
a

ls
h

B
-1

1

B
-1

1
a

It
 a

p
p
e
a
rs

 t
h
a
t 
C

o
lle

c
ti
o
n
 a

n
d
 T

re
a
tm

e
n
t 
S

y
s
te

m
s
 E

v
a
lu

a
ti
o
n
 R

e
p
o
rt

 i
s
 

p
re

s
e
n
te

d
 m

o
re

 t
h
a
n
 o

n
c
e
 i
n
 s

e
v
e
ra

l 
a
p
p
e
n
d
ic

e
s
. 
P

le
a
s
e
 p

ro
v
id

e
 t
h
is

 r
e
p
o
rt

 

in
 A

p
p
e

n
d

ix
 B

 o
r 

C
 a

n
d

 p
ro

v
id

e
 i
ts

 r
e
fe

re
n

c
e

 i
n

 o
th

e
r 

a
p

p
e
n

d
ic

e
s
 t
o

 a
v
o

id
 

re
p

e
ti
ti
o

n
.

D
W

I 
  

  
  

  
  

  
  

T
. 

D
e

s
a

i

T
h

e
 r

e
p

o
rt

 c
a

n
 b

e
 f

o
u

n
d

 i
n

 A
p
p

e
n

d
ix

 B
 w

it
h

 r
e

fe
re

n
c
e

s
 t

o
 i
t 

in
 

s
u

b
s
e

q
u

e
n
t 

a
p

p
e

n
d
ic

e
s
.

L
a
B

e
lla

  
  
  
  

  
  
  
  
 

H
. 

M
ill

e
r

B
-1

1
b

P
ro

v
id

e
 a

n
 e

x
p

la
n

a
ti
o

n
 f

o
r 

th
e

 e
s
ti
m

a
te

d
 h

ig
h

 B
O

D
 a

n
d

 T
S

S
 c

o
n

c
e

n
tr

a
ti
o

n
 

in
 t

h
e

 i
n

fl
u

e
n

t 
s
h

o
w

n
 o

n
 p

a
g

e
 1

1
 o

f 
C

o
lle

c
ti
o
n

 a
n

d
 T

re
a

tm
e

n
t 

S
y
s
te

m
s
 

E
v
a

lu
a

ti
o

n
 R

e
p

o
rt

. 
T

h
e

s
e

 n
u

m
b

e
rs

 a
re

 h
ig

h
e
r 

th
a

n
 t

y
p

ic
a

l 
c
o

n
c
e

n
tr

a
ti
o

n
 o

f 

th
e
s
e
 p

a
ra

m
e
te

rs
 i
n
 d

o
m

e
s
ti
c
 w

a
s
te

w
a
te

r 
a
s
 t
h
e
 I
&

I 
fl
o
w

 i
s
 r

e
d
u
c
e
d
. 
T

h
e
 

D
iv

is
io

n
 a

ls
o

 n
e

e
d
 t

o
 u

n
d

e
rs

ta
n

d
 t

h
e

s
e

 n
u

m
b

e
rs

 a
n

d
 d

e
s
c
ri
p

ti
o

n
 p

ro
v
id

e
d

 

o
n
 p

a
g
e
 1

2
.

D
W

I 
  

  
  

  
  

  
  

T
. 

D
e

s
a

i

T
h

e
s
e

 v
a

lu
e

s
 w

e
re

 d
e

te
rm

in
e

d
 a

s
 a

n
 e

s
ti
m

a
te

 o
f 

th
e

 a
v
e

ra
g

e
 

c
h

a
ra

c
te

ri
s
ti
c
s
 a

s
 t

h
e
 I

&
I 

is
 r

e
d

u
c
e

d
. 

 T
h

is
 w

a
s
 a

c
c
o

m
p

lis
h

e
d

 b
y
 t

a
k
in

g
 

th
e

 c
o

m
p

o
s
it
e

 i
n

fl
u

e
n

t 
s
a

m
p

le
s
 o

f 
th

e
 B

O
D

 a
n
d

 T
S

S
. 

 I
t 

s
h

o
u
ld

 b
e

 n
o

te
d

 

th
a
t 
th

is
 w

a
s
 b

e
g
u
n
 o

n
 A

p
ri
l 
2
1
, 
2
0
2
0
 a

n
d
 i
s
 n

o
t 
a
v
a
ila

b
le

 p
ri
o
r 

to
 t
h
a
t.
  

T
h

e
 a

v
e

ra
g

e
 p

o
u
n

d
s
 p

e
r 

d
a

y
 w

e
re

 c
a

lc
u

la
te

d
 a

n
d

 h
e

ld
 c

o
n

s
ta

n
t 

a
s
 t

h
e

 

fl
o

w
 w

a
s
 r

e
d

u
c
e

d
 a

n
d

 a
 r

e
s
u

lt
in

g
 c

o
n

c
e

n
tr

a
ti
o

n
 e

s
ti
m

a
te

d
. 

 T
y
p

ic
a

l 

W
a

s
te

w
a

te
r 

In
fl
u

e
n

t 
s
tr

e
n

g
th

 i
s
 a

ro
u

n
d

 2
0

0
-2

5
0

 p
p
m

 f
o

r 
B

O
D

 a
n

d
 2

5
0

-

3
5

0
 p

p
m

 f
o

r 
T

S
S

. 
 T

h
e

 p
ro

je
c
te

d
 B

O
D

 i
s
 a

 l
it
tl
e

 l
o

w
e

r 
th

a
n

 t
h

is
, 
b

u
t 

th
e

 

T
S

S
 i
s
 m

u
c
h

 h
ig

h
e

r.
  
T

h
is

 r
e

fl
e

c
ts

 t
h

e
 a

m
o

u
n

t 
o

f 
ty

p
ic

a
l 
w

a
s
te

w
a

te
r 

s
o

lid
s
 p

lu
s
 t

h
e

 c
o
rr

o
s
io

n
 b

y
p

ro
d

u
c
t 

fr
o

m
 t

h
e

 c
a

s
t 

ir
o

n
 p

ip
e

 a
n

d
 s

ilt
 a

n
d

 

s
e

d
im

e
n

t 
th

a
t 

ro
u

ti
n

e
ly

 w
a

s
h

e
s
 i
n

to
 t

h
e

 p
ip

e
 f

ro
m

 t
h

e
 l
a

k
e

. 
 P

h
a

s
e

 1
 

in
c
lu

d
e

s
 a

 g
ri
t 
re

m
o

v
a

l 
s
y
s
te

m
 f

o
r 

th
is

 p
a

rt
ic

u
la

r 
re

a
s
o

n
. 
 T

h
e

 s
o

lid
s
 

h
a
n
d
lin

g
 w

o
u
ld

 b
e
 i
m

p
ro

v
e
d
 b

y
 r

e
m

o
v
in

g
 t
h
e
 i
n
o
rg

a
n
ic

 s
o
lid

s
 p

ri
o
r 

to
 

e
n
te

ri
n
g
 t
h
e
 s

e
d
im

e
n
t 
b
a
s
in

. 
 T

h
e
 r

e
fe

rr
e
n
c
e
 r

e
p
o
rt

 w
a
s
 p

ro
d
u
c
e
d
 a

s
 

p
a

rt
 o

f 
a

n
 S

O
C

 n
e

g
o

ti
a

ti
o

n
 a

n
d
 i
s
 a

tt
e

m
p

ti
n

g
 t

o
 s

e
t 
th

e
 l
im

it
s
 a

s
 s

u
c
h

. 
 

T
h

e
 S

O
C

 w
o

u
ld

 g
o

v
e

rn
 t

h
e

 l
im

it
s
 o

f 
th

e
 w

a
s
te

w
a

te
r 

tr
e

a
tm

e
n

t 
p

la
n

t 

d
u
ri
n
g
 t
h
e
 c

o
n
s
tr

u
c
ti
o
n
 p

ro
je

c
t.
  
T

h
e
 S

A
S

S
 r

e
p
la

c
e
m

e
n
t 
w

o
u
ld

 e
lli

m
in

a
te

 

th
e
 c

o
rr

o
s
io

n
 p

ro
d
u
c
t 
a
n
d
 t
h
e
 s

o
u
rc

e
 o

f 
s
ilt

 a
n
d
 s

e
d
im

e
n
t.
  
T

h
e
 b

io
lo

g
ic

a
l 

p
la

n
t 

w
o

u
ld

 b
e

 d
e
s
ig

n
e

d
 f

o
r 

w
a

s
te

w
a

te
r 

w
it
h

 m
o

re
 t

y
p

ic
a

l 
c
h

a
ra

c
te

ri
s
ti
c
s
.

L
a
B

e
lla

M
. 

W
a

ls
h

B
-1

1
c

B
-1

1
c
.i

In
c
lu

d
e
 a

v
a
ila

b
le

 C
h
im

n
e
y
 R

o
c
k
 V

ill
a
g
e
 a

n
d
 R

u
m

b
lin

g
 B

a
ld

 R
e
s
o
rt

 f
lo

w
 

m
o

n
it
o

ri
n

g
 d

a
ta

 s
u

m
m

a
ry

 a
n

d
 a

n
a
ly

s
is

 i
n

 A
p

p
e

n
d
ix

 D
.

D
W

I 
  

  
  

  
  

  
  

T
. 

D
e

s
a

i
T

h
e

 a
v
a

ila
b

le
 i
n

fo
rm

a
ti
o

n
 h

a
s
 b

e
e

n
 i
n

c
lu

d
e

d
 i
n

 A
p

p
e

n
d
ix

 D
.

L
a
B

e
lla

M
. 

W
a

ls
h

B
-1

1
c
.i
i

F
o

r 
b

e
tt

e
r 

u
n

d
e

rs
ta

n
d

in
g

 o
f 

th
e

 f
lo

w
 m

o
n

it
o

ri
n

g
 d

a
ta

, 
w

e
 r

e
c
o

m
m

e
n

d
 

p
ro

v
id

in
g

 c
h

a
rt

s
 s

h
o
w

in
g

 f
lo

w
 v

a
ri
a

ti
o

n
 a

n
d

 t
re

n
d

s
.

D
W

I 
  

  
  

  
  

  
  

T
. 

D
e

s
a

i
F

lo
w

 c
h

a
rt

s
 h

a
v
e

 b
e

e
n

 i
n

c
lu

d
e

d
 i
n

 A
p

p
e

n
d

ix
 D

.
L
a
B

e
lla

M
. 

W
a

ls
h

B
-1

1
d

T
h

e
 S

O
C

 a
p

p
lic

a
ti
o

n
 i
s
 p

ro
v
id

e
d

 a
g

a
in

 i
n

 A
p

p
e

n
d
ix

 E
. 

P
le

a
s
e

 a
v
o

id
 

re
p

e
a
ti
n

g
 i
n
fo

rm
a

ti
o

n
.

D
W

I 
  

  
  

  
  

  
  

T
. 

D
e

s
a

i

T
h

e
 r

e
p

o
rt

 c
a

n
 b

e
 f

o
u

n
d

 i
n

 A
p
p

e
n

d
ix

 C
 w

it
h

 r
e

fe
re

n
c
e

s
 t

o
 i
t 

in
 t

h
is

 

a
p
p
e
n
d
ix

.

L
a
B

e
lla

  
  
  
  

  
  
  
  
 

H
. 

M
ill

e
r

B
-1

1
e

B
-1

1
e
.i

P
le

a
s
e
 e

x
p
la

in
 i
f 

th
is

 a
p
p
e
n
d
ix

 i
s
 p

re
s
e
n
ti
n
g
 t
h
e
 f

u
tu

re
 f

lo
w

 s
it
u
a
ti
o
n
 a

ft
e
r 

P
h
a
s
e
 1

 o
r 

a
ft

e
r 

c
o
m

p
le

ti
o
n
 o

f 
th

e
 w

h
o
le

 p
ro

je
c
t?

 

D
W

I 
  

  
  

  
  

  
  

T
. 

D
e

s
a

i

T
h

e
 d

o
c
u

m
e

n
ti
o

n
 s

h
o

w
n

 i
n

 A
p

p
e

n
d

ix
 H

 h
a

s
 b

e
e

n
 r

e
v
is

e
d

 a
n

d
 s

h
o
w

s
 t

h
e

 

fu
tu

re
 f

lo
w

 s
it
u

a
ti
o

n
 a

ft
e

r 
c
o

m
p

le
ti
o

n
 o

f 
th

e
 e

n
ti
re

 p
ro

je
c
t 

a
s
 t

h
e

 f
lo

w
 t

o
 

th
e

 W
W

T
P

 w
ill

 r
e

m
a

in
 t

h
e

 s
a

m
e

 d
u

ri
n

g
 a

ll 
p

h
a

s
e

s
 o

f 
th

e
 p

ro
je

c
t.

L
a
B

e
lla

  
  
  
  

  
  
  
  
 

H
. 

M
ill

e
r

A
p

p
e

n
d

ic
e

s
:

A
p

p
e

n
d

ix
 D

:

A
p

p
e

n
d

ix
 H

:

C
o

m
m

e
n

t 
R

e
s
p

o
n

s
e
 T

a
b

le
.x

ls
S

h
e
e
t 
1
0
 o

f 
1
3

2
/1

9
/2

0
2
1



C
o

m
m

e
n

t

N
u

m
b

e
r

O
ri

g
in

a
l

C
o

m
m

e
n

t 

C
o

m
m

e
n

t 

B
y

In
it

ia
l 
R

e
s
p

o
n

s
e

R
e

s
p

o
n

s
e

 

B
y

B
-1

1
e
.i
i

A
p
p
e
n
d
ix

 r
e
fe

re
n
c
e
 s

h
o
w

n
 i
n
 t
a
b
le

s
 p

re
s
e
n
ti
n
g
 T

o
ta

l 
F

lo
w

 R
e
c
e
iv

e
d
 b

y
 t
h
e
 

P
la

n
t 
in

 A
p
p
e
n
d
ix

 H
 i
s
 i
n
c
o
rr

e
c
t.
 I
t 
s
h
o
u
ld

 b
e
 A

p
p
e
n
d
ix

 I
 i
n
s
te

a
d
 o

f 
A

p
p
e
n
d
ix

 

G
.

D
W

I 
  

  
  

  
  

  
  

T
. 

D
e

s
a

i
T

h
e

s
e

 r
e

fe
re

n
c
e

s
 h

a
v
e

 b
e

e
n

 r
e

v
is

e
d

.
L
a
B

e
lla

  
  
  
  

  
  
  
  
 

H
. 

M
ill

e
r

B
-1

1
e
3

T
h

e
 i
n

fo
rm

a
ti
o

n
 p

re
s
e

n
te

d
 o

n
 p

a
g

e
 1

 o
f 

A
p

p
e

n
d

ix
 H

 c
o

n
tr

a
d

ic
ts

 f
lo

w
 

in
fo

rm
a

ti
o

n
 p

re
s
e

n
te

d
 i
n

 t
h

e
 r

e
p

o
rt

 a
n

d
 A

p
p

e
n

d
ix

 H
 i
ts

e
lf
. 

T
h

e
 w

a
s
te

w
a

te
r 

fl
o

w
 t

o
 t

h
e

 W
W

T
P

 e
x
c
lu

d
in

g
 I

&
I 

a
ft

e
r 

2
0

 y
e

a
rs

 i
s
 1

4
8

,9
9
8

 G
P

D
 (

S
e

e
 t

a
b

le
s
 

s
h

o
w

in
g

 t
o

ta
l 
fl
o

w
s
 f

ro
m

 u
s
e

rs
 o

n
ly

) 
b

u
t 

a
s
 p

e
r 

th
is

 a
p

p
e

n
d

ix
 1

8
0

,0
0

0
 G

P
D

 

a
n
d
 2

2
8
,0

0
 G

P
D

 f
lo

w
 w

ill
 b

e
 c

o
m

in
g
 f

ro
m

 s
o
u
th

 a
n
d
 n

o
rt

h
 s

h
o
re

lin
e
s
. 

P
le

a
s
e
 p

ro
v
id

e
 e

x
p
la

n
a
ti
o
n
 f

o
r 

th
is

 d
is

c
re

p
a
n
c
y
.

D
W

I 
  

  
  

  
  

  
  

T
. 

D
e

s
a

i

T
h

e
 d

e
s
ig

n
 f

lo
w

 d
a

ta
 h

a
s
 b

e
e

n
 m

o
v
e

d
 t

o
 A

p
p
e

n
d

ix
 K

, 
a

s
 i
t 

re
fl
e

c
ts

 

v
a

lu
e

s
 u

s
e

d
 t
o

 s
iz

e
 t

h
e

 p
ip

e
 a

n
d

 i
s
 n

o
t 

re
fl
e

c
te

d
 o

f 
th

e
 p

o
p

u
la

ti
o

n
 b

a
s
e

d
 

fl
o

w
 e

s
ti
m

a
te

s
. 

 T
h

is
 f

lo
w

 f
ro

m
 t

h
e

 s
e

w
e

r 
s
y
s
te

m
 i
s
 a

 p
re

lim
in

a
ry

 d
e

s
ig

n
 

v
a

lu
e

 t
h

a
t 

in
c
lu

d
e

s
 c

o
n

s
e

rv
a

ti
v
e

 f
lo

w
 e

s
ti
m

a
te

s
 a

n
d

 p
e

a
k
in

g
 f

a
c
to

rs
 (

S
e

e
 

B
-1

1
e
4
 a

n
d
 B

-1
1
e
7
).

 F
u
rt

h
e
r,

 t
h
e
 E

R
C

s
 t
a
k
e
 i
n
to

 a
c
c
o
u
n
t 
a
n
y
 p

o
s
s
ib

le
 

u
s
e
r 

th
a
t 
c
o
u
ld

 c
o
n
n
e
c
t 
to

 t
h
e
 s

y
s
te

m
 w

it
h
in

 i
ts

 e
s
ti
m

a
te

d
 1

0
0
 y

r 
s
e
rv

ic
e
 

lif
e

. 
T

h
is

 a
p

p
ro

a
c
h

 i
s
 m

o
re

 r
e

fl
e

c
ti
v
e

 o
f 

th
e

 l
o

n
g

-l
if
e

 a
s
s
e

ts
 b

e
in

g
 u

s
e

d
 

fo
r 

it
s
 c

o
n

s
tr

u
c
ti
o

n
 a

n
d

 f
ro

m
 a

 d
e

s
ir
e

 t
o

 a
v
o

id
 r

e
q

u
ir
e

d
 c

a
p
a

c
it
y
 

u
p
g
ra

d
e
s
 d

u
ri
n
g
 i
ts

 u
s
e
fu

l 
s
e
rv

ic
e
 l
if
e
. 
T

h
is

 t
im

e
 f

ra
m

e
 e

x
c
e
e
d
s
 t
h
a
t 
o
f 

th
e

 W
W

T
P

 b
y
 g

re
a

te
r 

th
a

n
 a

 f
a

c
to

r 
o

f 
5

. 
T

h
e

 f
lo

w
 t

o
 t

h
e

 W
W

T
P

 i
s
 b

a
s
e

d
 

o
n
 p

o
p
u
la

ti
o
n
 g

ro
w

th
 e

s
ti
m

a
te

s
 f

o
r 

2
0
 y

e
a
rs

 a
n
d
 a

s
s
u
m

e
s
 t
h
e
 S

A
S

S
 h

a
s
 

b
e
e
n
 r

e
p
la

c
e
d
, 
w

it
h
 t
h
e
 r

e
s
u
lt
in

g
 r

e
d
u
c
ti
o
n
 i
n
 L

a
k
e
 I
n
fi
lt
ra

ti
o
n
. 
 

L
a
B

e
lla

M
. 

W
a

ls
h

B
-1

1
e
4

P
ro

v
id

e
 t

h
e

 r
e

fe
re

n
c
e

 f
o

r 
th

e
 f

lo
w

 a
s
s
u

m
p

ti
o

n
 o

f 
4

0
0

 G
P

D
/E

R
C

. 
W

e
 n

o
te

 

th
a
t 
a
c
c
o
rd

in
g
 t
o
 1

5
A

 N
C

A
C

 0
2
T

.0
1
1
4
, 
th

e
 W

W
 f

lo
w

 r
a
te

 f
o
r 

a
 t
y
p
ic

a
l 
3
 

b
e

d
ro

o
m

 h
o

u
s
e

h
o

ld
 i
s
 3

6
0

 G
P

D
.

D
W

I 
  

  
  

  
  

  
  

T
. 

D
e

s
a

i
4
0
0
 g

p
d
/e

rc
 w

a
s
 u

s
e
d
 s

im
p
ly

 t
o
 b

e
 c

o
n
s
e
rv

a
ti
v
e
.

L
a
B

e
lla

  
  
  
  

  
  
  

B
. 
H

o
u
s
to

n

B
-1

1
e
5

P
le

a
s
e
 e

x
p
la

in
 h

o
w

 d
id

 y
o
u
 a

rr
iv

e
 a

t 
4
5
0
 E

R
C

s
 a

lo
n
g
 t
h
e
 S

o
u
th

 S
h
o
re

lin
e
 

a
n
d
 5

7
0
 E

R
C

s
 a

lo
n
g
 N

o
rt

h
 S

h
o
re

lin
e
. 
P

le
a
s
e
 c

o
m

p
a
re

 t
h
e
s
e
 E

R
C

 n
u
m

b
e
rs

 

w
it
h

 a
c
tu

a
l 
n

u
m

b
e

r 
o

f 
p

h
y
s
ic

a
l 
s
e

w
e

r 
c
o

n
n

e
c
ti
o

n
s
 a

lo
n

g
 t

h
e
s
e

 s
h

o
re

lin
e

s
. 

W
e

 a
ls

o
 r

e
c
o

m
m

e
n

d
 a

d
d

in
g

 t
h

e
 m

a
p

 m
e

n
ti
o

n
e

d
 i
n
 8

.a
 t

o
 f

in
d

 t
h

is
 c

o
rr

e
la

ti
o

n

D
W

I 
  

  
  

  
  

  
  

T
. 

D
e

s
a

i

T
h

e
 4

5
0

 E
R

C
 a

lo
n

g
 t

h
e

 s
o
u

th
 s

h
o

re
lin

e
 a

n
d

 5
7

0
 E

R
C

 a
lo

n
g

 t
h

e
 n

o
rt

h
 

s
h

o
re

lin
e

 w
a

s
 b

a
s
e

d
 o

n
 l
o

t 
c
o

u
n

ts
, 
p

lu
s
 b

a
c
k
e

d
-i
n

 E
q

u
iv

a
le

n
t 

lo
t 

c
o

u
n

ts
 

fo
r 

R
u

m
b

lin
g

 B
a

ld
 (

c
o

m
in

g
 i
n

to
 t

h
e
 N

o
rt

h
 S

h
o

re
 s

y
s
te

m
) 

a
n

d
 C

h
im

n
e

y
 

R
o

c
k
 V

ill
a

g
e

 (
c
o

m
in

g
 i
n

to
 t

h
e

 S
o

u
th

 S
h

o
re

 s
y
s
te

m
).

L
a
B

e
lla

  
  
  
  

  
  
  

B
. 
H

o
u
s
to

n

B
-1

1
e
6

L
if
t 

s
ta

ti
o

n
 p

u
m

p
in

g
 c

a
p

a
c
it
ie

s
 s

h
o

w
e

d
 o

n
 t

h
e
 f

ir
s
t 

p
a

g
e

 o
f 

A
p

p
e

n
d

ix
 H

 

in
c
lu

d
e

s
 I

&
I 

w
it
h

 t
h

e
 w

a
s
te

w
a

te
r.

 W
e

 u
n

d
e

rs
ta

n
d
 t

h
a

t 
I&

I 
is

s
u
e

s
 w

ill
 

s
ig

n
if
ic

a
n

tl
y
 b

e
 r

e
d

u
c
e

d
 d

u
e

 t
o

 t
h
is

 p
ro

je
c
t.

 P
ro

v
id

e
 e

x
p

la
n

a
ti
o

n
 f

o
r 

o
v
e

rs
iz

e
d

 l
if
t 

s
ta

ti
o

n
s
.

D
W

I 
  

  
  

  
  

  
  

T
. 

D
e

s
a

i

I&
I 

fr
o

m
 C

h
im

n
e

y
 R

o
c
k
 V

ill
a

g
e

 a
n

d
 R

u
m

b
lin

g
 B

a
ld

 w
ill

 n
o

t 
b

e
 r

e
m

e
d

ie
d

 

b
y
 a

n
y
 T

o
w

n
 o

f 
L

a
k
e

 L
u

re
 p

ro
je

c
t.

  
T

h
e

 T
o

w
n

 w
ill

 b
e

 t
a

k
in

g
 m

e
a

s
u

re
s
 t

o
 

a
tt

e
m

p
t 

to
 e

n
fo

rc
e

 r
e

d
u

c
ti
o

n
 o

f 
I&

I 
c
o

n
tr

ib
u

te
d

 b
y
 t

h
o

s
e

 c
u

s
to

m
e

rs
, 

b
u

t 

w
e

 c
a

n
’t
 g

u
a
ra

n
te

e
 t

h
e
 e

ff
e

c
ti
v
e

n
e

s
s
 o

f 
th

o
s
e

 m
e

a
s
u

re
s
.

L
a
B

e
lla

  
  
  
  

  
  
  

B
. 
H

o
u
s
to

n

B
-1

1
e
7

P
a
g
e
 4

4
 o

f 
th

e
 E

R
 d

e
s
c
ri
b
e
s
 t
h
e
 l
if
t 
s
ta

ti
o
n
s
 b

e
in

g
 d

e
s
ig

n
e
d
 u

s
in

g
 t
h
e
 

e
q
u
a
ti
o
n
 Q

p
 =

 3
.5

Q
a

0
.8

0
7
 (

W
h

e
re

 u
n

it
 f

o
r 

b
o

th
 Q

 i
s
 M

G
D

),
 w

h
e

re
a

s
 A

p
p

e
n

d
ix

 

H
 u

s
e

s
 p

o
p

u
la

ti
o

n
 e

q
u

a
ti
o

n
 f

o
r 

p
e

a
k
in

g
 f

a
c
to

r 
c
a
lc

u
la

ti
o

n
s
. 

P
le

a
s
e

 c
la

ri
fy

.

D
W

I 
  

  
  

  
  

  
  

T
. 

D
e

s
a

i

T
h

e
 P

F
 =

 3
.5

Q
a

0
.8

0
7
 f

o
rm

u
la

 h
a

s
 b

e
e
n

 u
s
e

d
 f

o
r 

th
e

 G
/L

S
 s

y
s
te

m
 a

n
d

 t
h

e
 

c
a

lc
u

la
ti
o

n
 o

f 
th

e
 p

e
a

k
in

g
 f

a
c
to

r 
u

s
in

g
 t

h
is

 f
o

rm
u

la
 h

a
s
 b

e
e
n

 i
n

c
lu

d
e

d
 i
n

 

A
p
p
e
n
d
ix

 H
.

L
a
B

e
lla

  
  
  
  

  
  
  

B
. 
H

o
u
s
to

n

B
-1

1
e
8

S
in

c
e
 t
h
e
 p

o
p
u
la

ti
o
n
 o

f 
L
a
k
e
 L

u
re

 i
s
 n

o
t 
g
o
in

g
 t
o
 c

h
a
n
g
e
 m

u
c
h
 i
n
 n

e
x
t 
2
0
 

y
e

a
rs

, 
w

e
 r

e
c
o

m
m

e
n

d
 u

s
in

g
 j
u

s
t 

o
n

e
 p

e
a

k
in

g
 f

a
c
to

r 
o

f 
3

.7
 f

o
r 

fu
tu

re
 f

lo
w

 

a
n

a
ly

s
is

 i
n

 A
p

p
e

n
d
ix

 H
.

D
W

I 
  

  
  

  
  

  
  

T
. 

D
e

s
a

i

A
 p

e
a
k
in

g
 f

a
c
to

r 
o
f 

3
.7

 h
a
s
 b

e
e
n
 u

s
e
d
 f

o
r 

th
e
 f

u
tu

re
 f

lo
w

 a
n
a
ly

s
is

 i
n
 

A
p
p
e
n
d
ix

 H
.

L
a
B

e
lla

  
  
  
  

  
  
  
  
 

H
. 

M
ill

e
r

B
-1

1
e
9

P
le

a
s
e
 n

o
te

 t
h
a
t 
th

e
 f

u
tu

re
 f

lo
w

 p
ro

je
c
ti
o
n
 p

re
s
e
n
te

d
 i
n
 t
h
is

 a
p
p
e
n
d
ix

 s
h
o
u
ld

 

m
a

tc
h

 w
it
h

 t
h

e
 f

lo
w

 p
ro

je
c
ti
o

n
 i
n

 T
a

b
le

 3
.2

.

D
W

I 
  

  
  

  
  

  
  

T
. 

D
e

s
a

i
T

h
e

 f
lo

w
 p

ro
je

c
ti
o

n
s
 w

ill
 m

a
tc

h
 t

h
o

s
e

 i
n

 t
a

b
le

 3
.2

.
L
a
B

e
lla

  
  
  
  

  
  
  
  
 

H
. 

M
ill

e
r

B
-1

1
e
1
0

T
h

e
 f

lo
w

 p
ro

je
c
ti
o

n
 s

h
o

w
n

 i
n

 5
 t

a
b

le
s
 u

n
d

e
r 

“T
o

ta
l 
F

lo
w

 R
e

c
e

iv
e

d
 b

y
 t

h
e

 

P
la

n
t”

 d
o
e
s
 n

o
t 
p
ro

v
id

e
 t
h
e
 a

c
tu

a
l 
fu

tu
re

 f
lo

w
 t
o
 t
h
e
 p

la
n
t 
a
ft

e
r 

P
h
a
s
e
 1

 

a
s
s
u

m
in

g
 t

h
a

t 
it
 w

ill
 r

e
d

u
c
e

 I
&

I 
fr

o
m

 t
h

e
 l
a

k
e

. 
W

e
 r

e
c
o

m
m

e
n

d
 r

e
m

o
v
in

g
 

th
e
s
e
 t
a
b
le

s
 f

ro
m

 t
h
e
 a

p
p
e
n
d
ix

.

D
W

I 
  

  
  

  
  

  
  

T
. 

D
e

s
a

i
T

h
e

s
e

 f
iv

e
 (

5
) 

ta
b

le
s
 h

a
v
e

 b
e

e
n

 r
e

m
o

v
e

d
 f

ro
m

 t
h

e
 A

p
p

e
n

d
ix

.
L
a
B

e
lla

  
  
  
  

  
  
  
  
 

H
. 

M
ill

e
r

B
-1

1
f

M
o

v
e

 T
a

b
le

 3
.1

 f
ro

m
 A

p
p

e
n

d
ix

 I
 t

o
 S

e
c
ti
o

n
 3

.0
.

D
W

I 
  

  
  

  
  

  
  

T
. 

D
e

s
a

i
T

h
is

 t
a

b
le

 h
a

s
 b

e
e

n
 m

o
v
e

d
 t

o
 S

e
c
ti
o

n
 3

.0
L
a
B

e
lla

  
  
  
  

  
  
  
  
 

H
. 

M
ill

e
r

C
o

m
m

e
n

t 
R

e
s
p

o
n

s
e
 T

a
b

le
.x

ls
S

h
e
e
t 
1
1
 o

f 
1
3

2
/1

9
/2

0
2
1



C
o

m
m

e
n

t

N
u

m
b

e
r

O
ri

g
in

a
l

C
o

m
m

e
n

t 

C
o

m
m

e
n

t 

B
y

In
it

ia
l 
R

e
s
p

o
n

s
e

R
e

s
p

o
n

s
e

 

B
y

C
- 

E
n

v
ir

o
n

m
e

n
ta

l 
C

o
m

m
e

n
ts

C
-1

2

C
-1

2
a

T
h

e
 E

R
/E

ID
 m

e
n

ti
o

n
s
 i
n

 s
e

v
e

ra
l 
p

la
c
e

s
 t

h
a
t 

th
is

 w
ill

 b
e

 a
 p

h
a

s
e
d

 p
ro

je
c
t,

 b
u

t 

it
’s

 n
o

t 
c
le

a
r 

w
h

e
n

 f
u

tu
re

 p
h

a
s
e

s
 w

ill
 b

e
 i
m

p
le

m
e

n
te

d
 o

r 
w

h
a

t 
th

e
y
 w

ill
 

in
c
lu

d
e

. 
It

 i
s
 o

u
r 

u
n

d
e

rs
ta

n
d
in

g
 t

h
a
t 

c
o

n
s
tr

u
c
ti
o

n
 o

f 
P

h
a

s
e
 1

 i
s
 i
n

te
n

d
e

d
 t

o
 b

e
 

a
 s

ta
n
d
-a

lo
n
e
 p

ro
je

c
t 
a
n
d
 t
h
a
t 
fu

tu
re

 p
h
a
s
e
s
 o

f 
th

e
 p

ro
je

c
t 
a
re

 n
o
t 

a
n
ti
c
ip

a
te

d
 f

o
r 

s
e
v
e
ra

l 
y
e
a
rs

, 
b
u
t 
th

is
 i
n
fo

rm
a
ti
o
n
 n

e
e
d
s
 t
o
 b

e
 e

x
p
la

in
e
d
 i
n
 

th
e
 E

R
/E

ID
 w

h
e
n
 p

ro
je

c
t 
p
h
a
s
in

g
 i
s
 m

e
n
ti
o
n
e
d
 t
o
 m

a
k
e
 i
t 
c
le

a
r 

th
a
t 
th

e
 

e
n

v
ir
o

n
m

e
n

ta
l 
re

v
ie

w
 i
s
 f

o
r 

P
h

a
s
e

 1
 o

n
ly

 a
n

d
 t

h
a

t 
fu

tu
re

 p
h

a
s
e
s
, 

if
 u

lt
im

a
te

ly
 

c
o

n
s
tr

u
c
te

d
, 

w
ill

 u
n

d
e

rg
o

 a
n
o

th
e

r 
e

n
v
ir
o

n
m

e
n

ta
l 
re

v
ie

w
.

D
W

I 
  

  
  

  
  

  
  

  
  

  

S
. 
K

u
b
a
c
k
i

T
h

e
 p

h
a

s
in

g
 s

c
h

e
d

u
le

 h
a
s
 b

e
e

n
 i
n

c
lu

d
e

d
 i
n

 t
h

e
 E

R
-E

ID
 i
n

 S
e

c
ti
o

n
s
 1

.3
.2

 

a
n
d
 3

.4
 a

lo
n
g
 w

it
h
 a

 s
ta

te
m

e
n
t 
th

a
t 
a
d
d
it
io

n
a
l 
e
n
v
ir
o
n
m

e
n
ta

l 
re

v
ie

w
s
 w

ill
 

b
e
 n

e
e
d
e
d
 f

o
r 

fu
tu

re
 p

h
a
s
e
s
.

L
a
B

e
lla

  
  
  
  

  
  
  
  
 

H
. 

M
ill

e
r

C
-1

2
b

T
h

ro
u

g
h

o
u

t 
th

e
 E

ID
 s

e
c
ti
o
n

, 
d

is
c
u

s
s
io

n
s
 o

f 
S

C
I 

m
e

n
ti
o

n
 n

e
w

 d
e

v
e

lo
p

m
e

n
t,

 

b
u
t 
th

e
re

 i
s
 n

o
t 

m
u
c
h
 d

e
ta

il 
p
ro

v
id

e
d
 f

o
r 

im
p
a
c
ts

 a
n
d
 m

it
ig

a
ti
o
n
 r

e
la

te
d
 t
o
 

fu
tu

re
 g

ro
w

th
. 

If
 t

h
e

 p
ro

je
c
t 

is
 i
n

te
n

d
e
d

 t
o

 s
u

p
p

o
rt

 g
ro

w
th

 a
n

d
 

d
e

v
e

lo
p

m
e

n
t,

 t
h

e
n
 a

d
d

it
io

n
a

l 
d
e

ta
il 

m
u

s
t 

b
e

 p
ro

v
id

e
d

 t
o

 d
e
s
c
ri
b

e
 t

h
e

 n
a

tu
re

 

o
f 

im
p

a
c
ts

 a
n

d
 m

it
ig

a
ti
v
e

 m
e

a
s
u

re
s
 t

h
a

t 
w

ill
 b

e
 a

s
s
o

c
ia

te
d

 w
it
h

 f
u

tu
re

 

g
ro

w
th

. 
If

 P
h

a
s
e

 1
 a

lo
n

e
 d

o
e

s
 n

o
t 

e
x
p

a
n

d
 c

a
p

a
c
it
y
 f

o
r 

fu
tu

re
 d

e
v
e

lo
p

m
e

n
t,

 

th
e
 d

is
c
u
s
s
io

n
 o

f 
S

C
I 
s
h
o
u
ld

 b
e
 r

e
v
is

e
d
 t
o
 c

la
ri
fy

 t
h
e
 i
n
te

n
t 
a
n
d
 c

a
p
a
c
it
y
 o

f 

P
h
a
s
e
 1

.

D
W

I 
  

  
  

  
  

  
  

  
  

  

S
. 
K

u
b
a
c
k
i

T
h

e
 G

L
S

 i
s
 i
n

 g
e

n
e

ra
l 
d

e
s
ig

n
e

d
 t

o
 r

e
p

la
c
e
 t

h
e

 S
A

S
S

 a
n

d
 i
s
 i
n

s
ta

lle
d

 

a
ro

u
n
d
 t
h
e
 p

e
ri
m

e
te

r 
o
f 

th
e
 l
a
k
e
 i
n
 l
ie

u
 o

f 
b
e
in

g
 a

lo
n
g
 t
h
e
 b

o
tt
o
m

 o
f 

th
e
 

la
k
e

. 
 D

u
e

 t
o

 i
ts

 l
o

c
a

ti
o
n

, 
th

e
re

 w
ill

 b
e

 e
x
is

ti
n

g
 s

e
p

ti
c
 u

s
e
rs

 w
h

ic
h

 d
id

 n
o

t 

p
re

v
io

u
s
ly

 h
a

v
e

 e
a

s
y
 a

c
c
e

s
s
 t

o
 a

 s
e
w

e
r 

c
o

lle
c
ti
o

n
 s

y
s
te

m
. 

 I
n

 a
d

d
it
io

n
, 

u
s
e

rs
 w

it
h

 a
c
c
e

s
s
 w

ill
 b

e
 r

e
q

u
ir
e

d
 t

o
 u

lt
im

a
te

ly
 c

o
n

n
e

c
t 

to
 t

h
e

 n
e

w
 

s
y
s
te

m
 o

n
c
e

 i
t 

is
 i
n

 p
la

c
e

. 
 A

ll 
p

h
a

s
e
s
 o

f 
th

e
 G

L
S

 w
ill

 p
ro

v
id

e
 c

o
n

n
e

c
ti
o
n

 

p
o
in

ts
 f

o
r 

th
e
s
e
 u

s
e
rs

 t
h
a
t 
a
re

 o
u
t 
o
f 

th
e
 l
a
k
e
 i
n
 t

h
e
 f

o
rm

 o
f 

la
te

ra
ls

 o
r 

la
n

d
 b

a
s
e

d
 m

a
n

h
o

le
s
. 

 F
u

tu
re

 c
o

n
n
e

c
ti
o

n
s
 t
o

 t
h

e
 s

y
s
te

m
 w

ill
 o

c
c
u

r 
o
u

t 
o

f 

th
e
 l
a
k
e
. 
 I
n
 t
h
e
 p

h
a
s
e
 1

 a
re

a
 t
h
e
re

 a
re

 6
2
 e

x
is

ti
n
g
 u

s
e
rs

 a
n
d
 7

6
 s

e
p
ti
c
 

u
s
e
rs

 a
n
d
 1

5
 u

n
d
e
v
e
lo

p
e
d
 p

a
c
e
ls

 w
h
ic

h
 a

re
 l
a
k
e
 f

ro
n
t.
  
F

ig
u
re

 2
.3

A
 

s
h

o
w

s
 t

h
e

 s
e

w
e

re
d

 a
n

d
 u

n
s
e

w
e

re
d

 p
a

rc
e

ls
 i
n

 P
h

a
s
e

 1
. 

 T
h

e
 s

e
p

ti
c
 

u
s
e

rs
 w

o
u

ld
 b

e
 c

h
a
rg

e
d

 a
n

 a
v
a

ila
b

ili
ty

 f
e

e
 a

n
d

 e
n

c
o

u
ra

g
e

d
 t
o

 a
b

a
n

d
o

n
 

th
e
ir
 e

x
is

ti
n
g
 s

e
p
ti
c
 s

y
s
te

m
 a

n
d
 c

o
n
n
e
c
t 
to

 t
h
e
 n

e
w

 c
o
lle

c
ti
o
n
 s

y
s
te

m
. 
 I
t 

s
h

o
u

ld
 b

e
 n

o
te

d
 t

h
a

t 
th

e
s
e

 u
s
e

rs
 a

re
 i
n

 t
h

e
 e

x
is

ti
n

g
 s

e
w

e
r 

s
h

e
d

, 
b

u
t 

d
u

e
 

to
 t
h
e
 d

if
fi
c
u
lt
y
 o

f 
c
o
n
n
e
c
ti
n
g
 t
o
 t
h
e
 S

A
S

S
 t
h
e
 o

w
n
e
rs

 c
h
o
o
s
e
 t
o
 b

u
ild

 a
 

s
e

p
ti
c
 s

y
s
te

m
. 

 G
iv

e
n

 t
h

e
 s

o
il 

a
n

d
 t

o
p

o
g
ra

p
y
 o

f 
th

e
 a

re
a

 a
n

d
 t

h
e

 k
n

o
w

n
 

is
s
u

e
s
 w

it
h

 t
h

e
 o

ld
e

r 
s
e

p
ti
c
 s

y
s
te

m
s
, 

it
 w

o
u

ld
 b

e
 a

n
 e

n
v
ir
o

n
m

e
n

ta
l 

b
e

n
e

fi
t 

to
 r

e
m

o
v
e

 t
h

e
m

 f
ro

m
 s

e
rv

ic
e

. 
 T

h
e

s
e

 u
s
e

rs
 w

o
u

ld
 c

o
n

n
e
c
t 

th
e

ir
 

e
x
is

ti
n

g
 l
a

te
ra

l 
to

 a
 n

e
w

 l
a

te
ra

l 
in

s
ta

lle
d

 o
n

 t
h

e
ir
 p

ro
p

e
rt

y
 a

b
o

v
e

 t
h

e
 

w
a

te
r 

lin
e

. 
 F

ig
u

re
 2

.3
A

 s
h

o
w

s
 t

h
e

 l
im

it
s
 o

f 
th

e
 d

e
s
ig

n
 s

e
w

e
r 

s
h

e
d

, 
w

h
ic

h
 

is
 u

s
e

d
 i
n

 s
iz

in
g

 t
h

e
 p

ro
p

o
s
e

d
 i
n

fr
a

s
tr

u
c
tu

re
s
. 

 I
t 
is

 p
o

s
s
ib

le
 t

h
a

t 
e

x
is

ti
n

g
 

u
s
e

rs
 w

h
ic

h
 a

re
 n

o
t 
o

n
 t

h
e

 l
a

k
e
 c

o
u

ld
 m

a
k
e

 a
rr

a
n

g
e

m
e

n
ts

 b
e

tw
e

e
n

 

p
ri
v
a

te
 p

ro
p

e
rt

y
 o

w
n

e
rs

 t
o

 r
u

n
 l
a

te
ra

ls
 t

o
 t

h
e

 n
e
w

 s
y
s
te

m
, 

h
o

w
e

v
e

r 

P
h
a
s
e
 1

 d
o
e
s
 n

o
t 
e
x
e
n
d
 o

u
t 
o
f 

th
e
 l
a
k
e
 t
o
 p

ro
p
e
rt

ie
s
 b

e
y
o
n
d
 t
h
o
s
e
 t
h
a
t 

b
o
rd

e
r 

th
e
 l
a
k
e
.

L
a
B

e
lla

  
  
  
  

  
  
  
  
 

M
. 

W
a

ls
h

C
-1

2
c

S
e
c
ti
o
n
 7

 a
p
p
e
a
rs

 t
o
 d

is
c
u
s
s
 i
m

p
a
c
ts

 a
n
d
 m

it
ig

a
ti
o
n
 r

e
la

te
d
 t
o
 

im
p

ro
v
e

m
e

n
ts

 t
o

 t
h

e
 s

e
w

e
r 

c
o

lle
c
ti
o

n
 s

y
s
te

m
, 

b
u

t 
th

e
 d

a
m

 c
h

e
c
k
 v

a
lv

e
 i
s
 n

o
t 

m
e

n
ti
o

n
e

d
 a

t 
a

ll.
 T

h
is

 p
ro

je
c
t 

c
o

m
p

o
n

e
n

t 
n
e

e
d

s
 t

o
 b

e
 i
n

c
lu

d
e

d
 i
n

 S
e

c
ti
o

n
 7

 

b
o
th

 i
n
 t
e
rm

s
 o

f 
c
o
n
s
tr

u
c
ti
o
n
 i
m

p
a
c
ts

 r
e
s
u
lt
in

g
 f

ro
m

 i
n
s
ta

lla
ti
o
n
 o

f 
th

e
 v

a
lv

e
 

a
n
d
 o

p
e
ra

ti
o
n
a
l 
im

p
a
c
ts

 a
s
s
o
c
ia

te
d
 w

it
h
 u

s
e
 o

f 
th

e
 v

a
lv

e
 t
o
 c

h
a
n
g
e
 t
h
e
 

w
a

te
r 

le
v
e

l 
in

 t
h

e
 l
a

k
e

.

D
W

I 
  

  
  

  
  

  
  

  
  

  

S
. 
K

u
b
a
c
k
i

Im
p

a
c
ts

 a
n

d
 m

it
ig

a
ti
o

n
 r

e
la

te
d
 t

o
 t

h
e

 s
e

w
e

r 
a

c
c
e

s
s
 v

a
lv

e
 h

a
s
 b

e
e
n

 

a
d
d
e
d
 t
o
 e

a
c
h
 s

u
b
s
e
c
ti
o
n
 o

f 
S

e
c
ti
o
n
 7

.0
. 
A

 d
is

c
u
s
s
io

n
 w

a
s
 a

ls
o
 a

d
d
e
d
 

to
 S

e
c
ti
o
n
 6

.0

L
a
B

e
lla

  
  
  
  

  
  
  
  
 

H
. 

M
ill

e
r

C
-1

3

S
e
c
ti
o
n
 1

.4
 S

u
m

m
a
ry

 o
f 

th
e
 E

n
v
ir
o
n
m

e
n
ta

l 
Im

p
a
c
ts

 a
n
d
 M

it
ig

a
ti
v
e
 

M
e

a
s
u

re
s
: 

In
 t
h

e
 p

a
ra

g
ra

p
h

 t
h

a
t 

d
is

c
u

s
s
e
s
 s

e
c
o

n
d

a
ry

 a
n

d
 c

u
m

u
la

ti
v
e

 

im
p

a
c
ts

 (
S

C
I)

, 
b

ri
e

fl
y
 d

is
c
u

s
s
 w

h
e

th
e

r 
th

e
 p

ro
je

c
t 

w
ill

 a
llo

w
 f

o
r 

g
ro

w
th

 i
n

 t
h

e
 

p
ro

je
c
t 

a
re

a
 o

r 
is

 i
n

te
n

d
e

d
 t

o
 s

e
rv

e
 t

h
e

 e
x
is

ti
n

g
 p

o
p

u
la

ti
o

n
 o

n
ly

. 
If

 t
h

e
 p

ro
je

c
t 

is
 i
n

te
n
d

e
d

 t
o
 s

u
p

p
o
rt

 g
ro

w
th

, 
th

e
 S

C
I 

d
is

c
u

s
s
io

n
 m

u
s
t 

a
d
d

re
s
s
 i
m

p
a

c
ts

 

a
s
s
o
c
ia

te
d
 w

it
h
 g

ro
w

th
 a

n
d
 d

e
v
e
lo

p
m

e
n
t.

D
W

I 
  

  
  

  
  

  
  

  
  

  

S
. 
K

u
b
a
c
k
i

P
a
ra

g
ra

p
h
s
 h

a
v
e
 b

e
e
n
 a

d
d
e
d
 t
o
 S

e
c
ti
o
n
 1

.4
 t
o
 d

is
c
u
s
s
 S

C
I 
a
n
d
 s

e
rv

ic
e
 

a
re

a
.

L
a
B

e
lla

  
  
  
  

  
  
  
  
 

H
. 

M
ill

e
r

G
e
n
e
ra

l 
C

o
m

m
e
n
ts

:

C
o

m
m

e
n

t 
R

e
s
p

o
n

s
e
 T

a
b

le
.x

ls
S

h
e
e
t 
1
2
 o

f 
1
3

2
/1

9
/2

0
2
1



C
o

m
m

e
n

t

N
u

m
b

e
r

O
ri

g
in

a
l

C
o

m
m

e
n

t 

C
o

m
m

e
n

t 

B
y

In
it

ia
l 
R

e
s
p

o
n

s
e

R
e

s
p

o
n

s
e

 

B
y

C
-1

4

S
e
c
ti
o
n
 7

.7
 W

a
te

r 
R

e
s
o
u
rc

e
s
: 
O

th
e
r 

s
e
c
ti
o
n
s
 o

f 
th

e
 E

R
/E

ID
 i
n
d
ic

a
te

 t
h
a
t 
th

e
 

p
ro

p
o
s
e
d
 i
m

p
ro

v
e
m

e
n
ts

 w
ill

 r
e
d
u
c
e
 S

S
O

s
 a

n
d
 i
m

p
ro

v
e
 t
re

a
te

d
 w

a
s
te

w
a
te

r 

q
u

a
lit

y
, 

b
u

t 
th

e
 d

is
c
u

s
s
io

n
 o

f 
o

p
e

ra
ti
o

n
a
l 
im

p
a

c
ts

 t
o

 s
u

rf
a

c
e

 w
a

te
rs

 i
n

 t
h

e
 

p
ro

je
c
t 

a
re

a
 d

o
e

s
 n

o
t 

a
p

p
e

a
r 

to
 i
n

c
lu

d
e
 a

n
 a

n
a

ly
s
is

 o
f 

th
e

s
e

 i
m

p
a

c
ts

. 

D
o

w
n

s
tr

e
a

m
 i
m

p
a

c
ts

 a
s
s
o

c
ia

te
d

 w
it
h

 i
n

c
re

a
s
in

g
 a

n
d

 t
h

e
n

 d
e
c
re

a
s
in

g
 t

h
e

 

la
k
e

 l
e

v
e

l 
s
h

o
u
ld

 a
ls

o
 b

e
 d

is
c
u
s
s
e

d
 i
n

 g
re

a
te

r 
d

e
ta

il.

D
W

I 
  

  
  

  
  

  
  

  
  

  

S
. 
K

u
b
a
c
k
i

O
p
e
ra

ti
o
n
a
l 
im

p
a
c
ts

 h
a
v
e
 b

e
e
n
 a

d
d
e
d
 t
o
 t
h
is

 s
e
c
ti
o
n
. 

L
a
B

e
lla

  
  
  
  

  
  
  
  
 

H
. 

M
ill

e
r

C
-1

5

S
e
c
ti
o
n
 7

.1
0
 S

h
e
llf

is
h
, 
F

is
h
, 
a
n
d
 T

h
e
ir
 H

a
b
it
a
ts

: 
P

o
te

n
ti
a
l 
im

p
a
c
ts

 t
o
 a

q
u
a
ti
c
 

s
p

e
c
ie

s
 a

n
d

 h
a

b
it
a

ts
 a

s
s
o

c
ia

te
d

 w
it
h

 i
n

c
re

a
s
in

g
 a

n
d

 t
h

e
n

 d
e
c
re

a
s
in

g
 t

h
e

 

la
k
e

 l
e

v
e

l 
s
h

o
u
ld

 b
e

 d
is

c
u

s
s
e

d
 i
n

 g
re

a
te

r 
d

e
ta

il

D
W

I 
  

  
  

  
  

  
  

  
  

  

S
. 
K

u
b
a
c
k
i

D
is

c
u

s
s
io

n
 o

f 
im

p
a

c
ts

 d
u

e
 t

o
 d

e
c
re

a
s
in

g
 a

n
d

 i
n

c
re

a
s
in

g
 t

h
e

 l
a

k
e

 l
e

v
e

l 

h
a

v
e

 b
e

e
n

 a
d

d
e

d
 t

o
 t
h

is
 s

e
c
ti
o

n
.

L
a
B

e
lla

  
  
  
  

  
  
  
  
 

H
. 

M
ill

e
r

C
-1

6

S
e
c
ti
o
n
 7

.1
1
 W

ild
lif

e
 a

n
d
 N

a
tu

ra
l 
V

e
g
e
ta

ti
o
n
: 
F

o
r 

th
e
 t
h
re

a
te

n
e
d
 a

n
d
/o

r 

e
n
d
a
n
g
e
re

d
 (

T
&

E
) 

p
la

n
t 
s
p
e
c
ie

s
, 
p
le

a
s
e
 p

ro
v
id

e
 a

d
d
it
io

n
a
l 
in

fo
rm

a
ti
o
n
 o

n
 

w
h

a
t 

m
e

a
s
u

re
s
 w

ill
 b

e
 t

a
k
e

n
 t

o
 e

n
s
u

re
 t

h
a
t 

th
e

s
e

 s
p

e
c
ie

s
 w

ill
 n

o
t 

b
e

 

d
a

m
a

g
e

d
 b

y
 c

o
n

s
tr

u
c
ti
o

n
 e

q
u

ip
m

e
n

t.
 S

u
rv

e
y
s
 m

a
y
 b

e
 n

e
e

d
e

d
 t

o
 i
d

e
n
ti
fy

 

s
p

e
c
if
ic

 l
o

c
a

ti
o

n
s
 t

o
 a

v
o

id
 i
m

p
a

c
ts

.

D
W

I 
  

  
  

  
  

  
  

  
  

  

S
. 
K

u
b
a
c
k
i

A
d
d
it
io

n
a
l 
in

fo
rm

a
ti
o
n
 h

a
s
 b

e
e
n
 i
n
c
lu

d
e
d
 i
n
 t
h
is

 s
e
c
ti
o
n
 t
o
 d

is
c
u
s
s
 

m
e

a
s
u

re
s
 t

a
k
e

n
 t

o
 r

e
d

u
c
e

 d
a

m
a

g
e

 b
y
 c

o
n

s
tr

u
c
ti
o

n
 e

q
u

ip
m

e
n

t.

L
a
B

e
lla

  
  
  
  

  
  
  
  
 

H
. 

M
ill

e
r

C
-1

7

S
e
c
ti
o
n
 7

.1
2
 P

u
b
lic

 L
a
n
d
s
 a

n
d
 S

c
e
n
ic

, 
R

e
c
re

a
ti
o
n
a
l 
&

 S
ta

te
 N

a
tu

ra
l 
A

re
a
s
: 

T
h

e
 s

e
c
ti
o

n
 l
is

ts
 a

 n
u

m
b

e
r 

o
f 

id
e

n
ti
fi
e

d
 r

e
s
o

u
rc

e
s
 a

n
d

 t
h

e
n

 j
u

m
p

s
 t

o
 a

 

d
is

c
u
s
s
io

n
 o

f 
S

C
I 
w

it
h
o
u
t 
a
 d

is
c
u
s
s
io

n
 o

f 
p
o
te

n
ti
a
l 
d
ir

e
c
t 
im

p
a
c
ts

 a
n
d
 

m
it
ig

a
ti
o

n
. 

R
e

v
is

e
 t

h
e

 d
is

c
u

s
s
io

n
 t

o
 a

d
d

re
s
s
 d

ir
e

c
t 

im
p

a
c
ts

 o
r 

e
x
p

la
in

 w
h

y
 

n
o
n
e
 a

re
 a

n
ti
c
ip

a
te

d
.

D
W

I 
  

  
  

  
  

  
  

  
  

  

S
. 
K

u
b
a
c
k
i

D
ir
e

c
t 

im
p

a
c
ts

 a
n

d
 m

it
ig

a
ti
o

n
 h

a
v
e

 b
e

e
n

 a
d

d
e

d
 t

o
 t
h

is
 s

e
c
ti
o

n
.

L
a
B

e
lla

  
  
  
  

  
  
  
  
 

H
. 

M
ill

e
r

C
-1

8

C
-1

8
a

P
le

a
s
e
 p

ro
v
id

e
 t
h
e
 p

e
rc

e
n
ta

g
e
s
 (

n
o
t 
p
e
rc

e
n
ti
le

s
) 

o
f 

lo
w

 i
n
c
o
m

e
 a

n
d
 m

in
o
ri
ty

 

p
o
p
u
la

ti
o
n
s
 i
n
 t

h
e
 p

ro
je

c
t 
a
re

a
 t
o
 c

le
a
rl
y
 d

e
m

o
n
s
tr

a
te

 w
h
e
th

e
r 

th
e
re

 i
s
 a

 

s
ig

n
if
ic

a
n

t 
e

n
v
ir
o

n
m

e
n

ta
l 
ju

s
ti
c
e

 p
o

p
u

la
ti
o

n

D
W

I 
  

  
  

  
  

  
  

  
  

  

S
. 
K

u
b
a
c
k
i

T
h

e
 f

ig
u

re
s
 d

o
 s

h
o
w

 p
e

rc
e

n
ta

g
e
s
, 

n
o

t 
p

e
rc

e
n
ti
le

s
 a

s
 g

e
n

e
ra

te
d

 b
y
 

E
J
S

c
re

e
n
: 
E

n
v
ir
o
n
m

e
n
ta

l 
J
u
s
ti
c
e
 S

c
re

e
n
in

g
 a

n
d
 M

a
p
p
in

g
 T

o
o
l.

L
a
B

e
lla

  
  
  
  

  
  
  
  
 

H
. 

M
ill

e
r

C
-1

8
b

T
h

e
 l
e

g
e

n
d
s
 o

n
 F

ig
u

re
s
 7

.1
1

 a
n

d
 7

.1
2

 a
re

 n
o

t 
le

g
ib

le
. 

P
le

a
s
e

 c
o

rr
e

c
t.

 

(D
is

re
g

a
rd

 t
h

is
 c

o
m

m
e

n
t 

if
 t

h
is

 i
s
 a

n
 i
s
s
u

e
 o

n
ly

 i
n

 t
h
e

 P
D

F
 v

e
rs

io
n

 a
n

d
 n

o
t 

th
e
 p

ri
n
te

d
 d

o
c
u
m

e
n
t)

.

D
W

I 
  

  
  

  
  

  
  

  
  

  

S
. 
K

u
b
a
c
k
i

T
h

e
re

 m
u

s
t 

b
e

 a
n

 i
s
s
u

e
 i
n

 t
h

e
 .

p
d

f 
v
e

rs
io

n
 a

s
 t

h
e

 p
ri
n

te
d

 d
o

c
u
m

e
n

t 

s
h

o
w

s
 t

h
e

 l
e

g
e

n
d

s
 l
e

g
ib

ly
.

L
a
B

e
lla

  
  
  
  

  
  
  
  
 

H
. 

M
ill

e
r

C
-1

9
T

a
b

le
 7

.1
8

 M
it
ig

a
ti
v
e

 M
e

a
s
u

re
s
: 

R
e

v
is

e
 t

h
e

 t
a

b
le

 a
s
 n

e
e

d
e
d

 t
o

 r
e

fl
e

c
t 

a
n

y
 

c
h

a
n

g
e

s
 m

a
d

e
 i
n

 r
e

s
p

o
n

s
e

 t
o

 t
h

e
 p

re
c
e

d
in

g
 c

o
m

m
e

n
ts

D
W

I 
  

  
  

  
  

  
  

  
  

  

S
. 
K

u
b
a
c
k
i

T
h

is
 t

a
b

le
 h

a
s
 b

e
e

n
 r

e
v
is

e
d

 a
s
 n

e
e

d
e

d
.

L
a
B

e
lla

  
  
  
  

  
  
  
  
 

H
. 

M
ill

e
r

C
-2

0

P
le

a
s
e
 r

e
v
ie

w
 a

n
d
 a

d
d
re

s
s
 t
h
e
 a

tt
a
c
h
e
d
 c

o
m

m
e
n
ts

 f
ro

m
 t
h
e
 D

E
Q

 

re
v
ie

w
. 

N
o

te
 t

h
a

t 
a

d
d

it
io

n
a

l 
c
o

m
m

e
n

ts
 f

ro
m

 c
ro

s
s
-c

u
tt

e
r 

re
v
ie

w
 

a
g
e
n
c
ie

s
 (

F
is

h
 &

 W
ild

lif
e
 S

e
rv

ic
e
) 

a
re

 a
n
ti
c
ip

a
te

d
 s

h
o
rt

ly
 a

n
d
 w

ill
 b

e
 

fo
rw

a
rd

e
d

 a
s
 s

o
o
n

 a
s
 t

h
e

y
 a

re
 a

v
a

ila
b

le

D
W

I 
  

  
  

  
  

  
  

  
  

  

S
. 
K

u
b
a
c
k
i

U
S

 F
is

h
 a

n
d

 W
ild

lif
e

 S
e

rv
ic

e
 c

o
m

m
e

n
ts

 h
a

v
e

 b
e

e
n

 a
d

d
re

s
s
e

d
.

L
a
B

e
lla

  
  
  
  

  
  
  
  
 

H
. 

M
ill

e
r

S
e
c
ti

o
n

 7
.1

7
 E

n
v
ir

o
n

m
e
n

ta
l 
J
u

s
ti

c
e
 A

n
a
ly

s
is

C
o

m
m

e
n

t 
R

e
s
p

o
n

s
e
 T

a
b

le
.x

ls
S

h
e
e
t 
1
3
 o

f 
1
3

2
/1

9
/2

0
2
1








	Cover Page
	Signature and Seal Page
	Table of Contents
	Section 1.0 Executive Summary
	Section 2.0 Current Situation
	Section 3.0 Future Situation
	Section 4.0 Purpose and Need
	Section 5.0 Alternatives Analysis
	Section 6.0 Proposed Project Description
	Section 7.0 Environmental Information Document
	Section 8.0 Financial Analysis
	Section 9.0 Public Participation
	Appendix A 
	Appendix B
	Appendix C
	Appendix D
	Appendix E
	Appendix F
	Appendix G
	Appendix H
	Appendix I
	Appendix J
	Appendix K
	Appendix L
	Appendix M

