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Executive Summary 

The Fairfield Joint Water and Sewer System (FJWSS), Fairfield County, Winnsboro, and Ridgeway all desire 

to attract and allow growth in Fairfield County, particularly industrial growth in the southern part of the 

County together with the resulting residential and commercial development that may follow.  They want 

to be in a position to provide a viable wastewater treatment system at the lowest possible cost in a 

financially independent manner as quickly as possible. 

Part of implementing the FJWSS system is a plan for Winnsboro to provide interim wastewater treatment 

up to about 500,000 gallons per day until the flow in the FJWSS system is sufficient to sustain treatment 

at a new wastewater treatment plant.  This project is known as the Winnsboro Connector project and 

creates a new regional pump station located at Fairfield County’s new industrial park on Peach Road to 

deliver wastewater to the Winnsboro WWTP that will be largely funded by the recent SCIIP grant award.   

A new FJWSS treatment plant will allow them the ability to offer 2 MGD of treatment initially to serve 

industrial, commercial, and residential customers in the area.  Two primary alternatives are viable for the 

discharge of the new plant, Big Cedar Creek and the Broad River.  The Big Cedar Creek, a tributary of the 

Broad River, is located in central Fairfield County and is only a few miles from the Regional pump station 

near I-77.  The Broad River is a major river located approximately 14 miles from the regional pump station.   

Both discharge locations will require submission for a 208 Water Quality Plan modification and an NPDES 

permit among others before a construction permit for a treatment plant can be obtained.  The permitting 

process needs to begin for FJWSS to be in a position to have the new plant operational before the 500,000 

gallons of capacity available at Winnsboro is exhausted.  FJWSS needs to finalize a decision on the location 

for the new wastewater treatment facility before any permitting can begin.  To aid in that decision, FJWSS 

requested an alternatives analysis that focused on understanding of the issues that impact the discharge 

being located at either Big Cedar Creek or the Broad River. 

Both the Big Cedar Creek location and the Broad River location will require pump stations and forcemain 

to access the treatment facilities which will likely create septicity and hydrogen sulfide gas formation 

which will be in proportion to the length of the forcemain.  Septicity in wastewater systems is common 

and the hydrogen sulfide gas production can be addressed.  To mitigate the formation of the sewer gas, 

calcium hydroxide (lime) can be added to the wastewater to raise the pH to 8.0 or above.  The amount of 

lime needed does not depend on the amount of gas, but merely on the pH of the wastewater and provides 

benefits for treatment as well.   

Wasteload allocations for both Big Cedar Creek and the Broad River have been obtained that give an 

indication of the limits that placed in an NPDES permit for the facility.  The WLA for Big Cedar Creek has 

oxygen limits that are more stringent than the limits given for the Broad River discharge.  As a result, the 

Big Cedar Creek discharge will require a higher level of treatment and more energy costs than the Broad 

River discharge option.  The Big Cedar Creek WLA also requires that the dilution for toxicity testing be at 

100% treatment plant effluent.  Lack of dilution in testing creates a concern for a plant that is going to 

receive a large portion of its flow from industries that typically discharge metals and toxic organics.  The 

Broad River WLA lists the limits for some of the common metals while the Big Cedar Creek WLA requires 

that samples be submitted as part of the NPDES application so that a reasonable potential analysis of Big 

Cedar Creek can be completed, and the metals limits established.  A mixing zone study for the Broad River 
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is anticipated to yield a substantial dilution factor for toxicity testing of the effluent which makes it easier 

to meet toxicity requirements while having industrial customers. 

The two treatment options under consideration would be to use a Carousel Biological Nutrient Removal 

(BNR) plant or a Membrane Biological Reactor (MBR) plant.  The BNR process is an advanced secondary 

treatment process that uses a minimum amount of equipment, uses less energy, has a higher efficiency, 

and is much simpler to operate compared to the MBR at the cost of having a larger physical footprint.  

Since the BNR uses more concrete and steel tankage and considerably less manufactured equipment, the 

depreciation of the plant can be extended much longer because those parts of a wastewater plant will 

last much longer compared to equipment that will need to be replaced more often.   

The MBR is a tertiary treatment process containing filters and generating a high-quality effluent.  Due to 

the limitations of peak flows through the filters, the MBR system will also need an equalization tank to 

store the raw sewerage during peak flow events.  The MBR is an equipment intensive process, uses more 

energy, is less efficient, and more complex to operate with the benefit of discharging re-use quality water 

and having a smaller physical footprint.  Therefore, the depreciation of the MBR plant must be at a higher 

rate because more of the capital cost is used for manufactured equipment that will need to be replaced 

more often than the concrete tanks. 

The BNR process is capable of meeting the limits given in WLAs for either the Broad River or the Big Cedar 

Creek, however, given the tighter limits at Big Cedar Creek, the use of the MBR would be required at that 

location.  Since there is no benefit of using a tertiary treatment system if an advanced secondary 

treatment system will suffice, it is understood that MBR treatment will be employed on the Big Cedar 

Creek and BNR treatment will be employed at the Broad River discharge location.   

The costs for construction of a BNR plant is substantially less than the costs for the construction of a MBR 

plant.  However, to utilize the BNR plant, a forcemain will need to be built to the Broad River which is 

much more expensive than the line that would need to be built to the Big Cedar Creek.  The estimated 

cost of the MBR and an 18” PVC forcemain capable of a 2 MGD initial capacity is approximately $41.9 

Million dollars.  This compares to the cost of the BNR plant and the 18” forcemain to the Broad River 

whose cost is estimated to be about $42.3 Million.  If the plant is going to be ultimately expanded to 

greater than 2 MGD, then the 18” forcemain should be increased to a 24” line which would be capable of 

handling up to at least 5 MGD without further expansion.  For the MBR plant at Big Cedar Creek, if the 

forcemain were increased to 24”, the initial cost for the 2 MGD plant would be $42.2 Million.  For the BNR 

plant on the Broad River, if the forcemain were increased to a 24” line capable of handling 5 MGD or more, 

the initial cost of the 2 MGD plant and 24” line would be $45.8 Million. 

When considering the expansion of the project in the future from 2 MGD to 4 MGD, the costs of the two 

options begin to diverge.  The cost to increase the MBR plant from 2 MGD to 4 MGD would require an 

additional $30.3 Million in investment by FJWSS for a total cost of $72.54 Million for the 4 MGD plant and 

the corresponding linework.  Expanding the BNR plant from 2 MGD to 4 MGD would cost an additional 

$19.6 Million for a total investment of $65.43 Million for a 4 MGD plant and the necessary linework.  This 

represents about a $7 Million net savings to construct a 4 MGD BNR plant at the Broad River over building 

the MBR on Big Cedar Creek.  When expanding beyond 4 MGD to 6 MGD, there are concerns over the 

ability to expand the NPDES permit to 6 MGD at Big Cedar Creek that does not exist on the Broad River.  

Nonetheless, assuming it were possible, the Broad River option would save about $20 Million over 

expanding the plant at Big Cedar Creek.  

DRAFT



 

Page | 3  

It is anticipated that it will take a minimum of 18 months to complete the 208 modifications and obtain 

an NPDES permit for either the Big Cedar Creek or the Broad River option.  While under normal conditions 

the plant should be able to be constructed in 18 months or less, given the current supply chain issues and 

delivery delays, it is estimated that construction will require a minimum of two (2) years.  The construction 

duration for either type of treatment plant is the same.  The construction time for the forcemain would 

occur concurrent with construction of the plant and does not delay the completion of the treatment 

facility.  If the issues regarding discharge location and service area were resolved so that the 208 plan 

modifications were ready to submit to the CMCOG in August, then it is anticipated that construction would 

not be complete until at least November 2027.   

Given the information presented in this analysis, either option is possible if the FJWSS wastewater 

treatment facility will be limited to 2 MGD.  Limiting the flow to 2 MGD would preclude the possibility of 

a future connection to the system by Winnsboro since there would not be sufficient capacity to handle 

their flow in addition to the anticipated industrial flow.  The Broad River plant option was contemplated 

in Fairfield County’s master plan which was done several years ago.  The obstacle for its construction has 

been the available funding for construction.  The Dominion settlement and the SCIIP grant has provided 

much needed funding to move FJWSS forward.  If FJWSS desires to be able to easily expand beyond 2 

MGD to 4 or 6 MGD then the Broad River discharge and BNR plant will provide FJWSS a better more cost-

effective option.   
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1.0 Introduction 

Fairfield County and the State of South Carolina have recognized the potential for residential, commercial, 

and industrial growth along the I-77 corridor, the area around Lake Monticello, Jenkinsville, and in the 

southern portions of Fairfield County.  The 1997 208 Water Quality Management Plan for the Central 

Midlands Region documents a need for a wastewater treatment facility to support growth in those areas 

of Fairfield County, however, there is no authorization under the plan for the construction of another 

wastewater plant to serve them other than the small facilities at the Town of Ridgeway and the Town of 

Winnsboro.  A long-term wastewater solution for the unincorporated areas of the County has been sought 

and studied for many years but the obstacles of logistics and financing have presented challenges to stand 

up a new wastewater utility.  

The industrial growth in Fairfield County is projected to occur from the Fairfield County-Richland County 

border line along I-77 north to Exit 41 (Old River Road), approximately 11 miles, and will include existing 

interchanges like Exit 34 (SC Highway 34) and Exit 32 (Peach Road).  This corridor includes established 

industrial sites such as the Fairfield Commerce Center, Walter B. Brown Industrial Park, Ridgeway 

Interstate Site and the Highway 34 Ridgeway Rail Site. 

Additionally, the Fairfield County Economic Development Authority (FCEDA) is proposing to construct a 

new industrial park site that will accommodate approximately 9.2 million square feet of industrial and 

manufacturing buildings/businesses.  The proposed site, which is known as the Fairfield County Industrial 

Park, I-77 International Megasite (Megasite), utilizes approximately 1,500 acres of property.  The site 

borders Interstate-77, approximately 2.5 miles north of Ridgeway, SC. It is anticipated that the 

construction of the Megasite will result in an increase in residential, commercial, and industrial growth 

due to the associated population growth in this area of the County.  The FCEDA is also planning another 

new industrial park on Peach Road near the intersection with Devils Racetrack Road.  Beyond the industrial 

development, it is anticipated that residential and commercial development will benefit from the 

employment opportunities provided by these new industries.  Areas around Exit 32, and Lake Monticello 

would be prime candidates for such residential development. 

The existing industrial parks in the County are currently served by the Town of Winnsboro and have limited 

sewer capacity available to them.  Substantial additional capacity is not available without significant 

investment in wastewater utility infrastructure.  When sewer capacity is limited in an industrial park, the 

development is restricted to warehousing or other “dry” industries that only use water and wastewater 

for limited purposes and not generally as part of their manufacturing processes.  These types of 

development often do not provide large numbers of jobs and may not maximize the tax base to the 

county.  Water and wastewater availability to an industry at a reasonable cost is the gold standard for 

industrial development.  To open Fairfield County to additional types of industrial development and 

compete with other counties in South Carolina also vying for industrial manufacturing development that 

are heavy users of water, Fairfield must find a solution for wastewater treatment. 
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1.1 Background 

The Fairfield Joint Water and Sewer System (FJWSS) was created in March of 2019 as part of a joint effort 

between Fairfield County and the Town of Winnsboro to provide water and sewer within unincorporated 

areas of Fairfield County, specifically to create and expand wastewater service along the I-77 corridor and 

southern portions of Fairfield County.  In August 2022, the Town of Ridgeway became a member of the 

FJWSS.  The County and each of the two municipalities have two seats and there is one at-large seat which 

is appointed. 

In a 2015 Hazen and Sawyer Wastewater System Analysis for Fairfield County, many options were laid out 

including connecting to the City of Columbia’s system; however, the ultimate and preferred goal was 

constructing a wastewater treatment plant to be discharged to the Broad River as shown in the master 

plan at Table 1-1.  This option required the construction of a system of gravity sewer lines across the 

county and a pump station and forcemain to serve the I-77 corridor that would pump to the treatment 

plant located on the Broad River.  At the time, Fairfield County could not afford to implement the full plan. 

In 2017, Louis Berger developed a plan for a wastewater treatment plant to be located near the Megasite 

which would pump the effluent to the Broad River for discharge through approximately 140,000 feet of 

forcemain as shown in Table 1-2 Fairfield Master Plan - Louis Berger.  While this plan provided the 

treatment necessary for the Megasite, the plan did not support providing sewer service in other parts of 

the County because the discharge line from the treatment plant would not be usable for anything else as 

it traversed across Fairfield County to the Broad River. 

Table 1-1 Hazen and Sawyer Capital Improvement Plan Recommendations 
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Additionally, in 2019-2020 Thomas and Hutton proposed constructing a wastewater reclamation facility 

to serve only the industrial corridor discharging into the Big Cedar Creek.  The construction of a treatment 

facility on Big Cedar Creek raised many questions concerning the efficacy of discharging into the Big Cedar 

Creek which flows through Richland County and gave rise to questions from property owners in the area 

of Cedar Creek concerning other potential sources for discharging the wastewater for Fairfield County. 

Richland County also took formal action to oppose the construction of a wastewater plant on Big Cedar 

Creek.  

In September 2020, American Engineering Consultants, Inc (AEC) was engaged by FJWSS to create a 

Preliminary Engineering Report (PER) suitable to submit to the Central Midlands Council of Governments 

(CMCOG) requesting a modification of service area boundaries and specifying a new wastewater plant for 

Fairfield County in the 208 Water Quality Management plan.  Cost estimates were prepared at that time 

that compared the various alternatives for the discharge of treated wastewater for an initial 1 MGD 

construction, with an expansion to 2 MGD, and finally with a further expansion to 4 MGD.  The cost 

estimates were a part of the request for modification of the 208 Water Quality Plan that was going to be 

presented to the CMCOG Environmental Planning Advisory Committee (EPAC) at their April 2021 meeting.   

One of the options included pumping stations to serve the Megasite and a forcemain that would transport 

2 million gallons per day of wastewater to be treated at a treatment plant located near and discharging 

to the Broad River.  The benefit of this as opposed to the Louis Berger plan was that additional users could 

connect to the forcemain all along its path so serve more areas of the County.  This plan also allowed for 

Table 1-2 Fairfield Master Plan - Louis Berger 
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the further development of the County west of I-77, as initially proposed in the 2015 Hazen and Sawyer 

study. 

At a series of meetings in March and April of 2021, those cost estimates were shared with Fairfield/FJWSS 

staff for consideration.  A decision was made to postpone the request for modification of the 208 plan 

and to consider the costs for a larger force main that would carry 4 million gallons per day to a wastewater 

treatment plant located on the Broad River, primarily using the forcemain route as shown in the Louis 

Bergen plan designated as “Route B”.  In April 2021, those costs for a wastewater plant on the Broad River 

and a forcemain in the amount of $46 million dollars were used as a part of a settlement between Fairfield 

County and Dominion Energy to fund wastewater infrastructure.   

In September 2021, AEC was engaged by FJWSS to perform the preliminary engineering work for a plant 

on the Broad River and the pump stations necessary to serve the Megasite.  Part of the work included 

evaluating the most cost-effective route for a wastewater transmission line to get the wastewater to the 

plant and assisting with the site selection for the new wastewater treatment plant on the Broad River.  

Recommendations for potential sites were presented to Fairfield County in August 2022 to begin 

negotiations with property owners and determine if any of the owners were willing to sell any of the 

recommended properties. 

During this timeframe, Fairfield County expressed its desire to develop a plan to provide wastewater 

treatment capacity to support growth, primarily industrial growth, on an interim basis while plans for a 

new wastewater treatment plant progressed. The wastewater capacity in Fairfield County’s existing 

industrial parks is exhausted and is limiting Fairfield’s ability to market the industrial parks effectively.  

Even though the Town of Winnsboro has approximately 500,000 gallons per day of wastewater treatment 

capacity available, the pump station and line infrastructure to get wastewater to the Winnsboro 

Treatment Plant is severely limited in available capacity.  Fairfield County wanted a means to access 

available capacity in the Winnsboro Treatment Plant until the FJWSS could get a wastewater plant 

permitted, constructed, and operating. 

Fairfield County requested that AEC evaluate options for getting additional plant capacity available quickly 

so that the existing industrial parks have more capacity as soon as possible.  In June 2022, AEC was 

engaged by Fairfield County to design a system of pumping stations and forcemains that would be able to 

access Winnsboro’s available treatment capacity and that could be utilized later to interconnect the Town 

of Winnsboro and the Town of Ridgeway to the FJWSS system and the planned treatment plant to be 

constructed on the Broad River. These plans were ultimately incorporated into applications for grants 

under the South Carolina Rural Infrastructure Authority’s South Carolina Infrastructure Investment 

Program (SCIIP). 

1.2 Objective 

The purpose of this report is to provide an all-encompassing evaluation of the alternatives and options 

that are available for Fairfield County for the treatment and disposal of its wastewater.  While this report 

includes some consideration of all the options, it will primarily focus on the two main considerations of a 

discharge on the Big Cedar Creek or the Broad River.  The information contained herein provides the 

background and context necessary to understand the complexities of the decisions being made and 

compare and contrast the various options.  This report will allow the FJWSS to make an informed decision 

on the best course of action going forward given all of the circumstances and considerations.  Once a final 
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decision is made regarding how FJWSS wants to move forward, a Preliminary Engineering Report (PER) 

will be prepared to submit to the CMCOG to request that they modify the existing 208 Water Quality 

Management Plan to incorporate the discharge from a new wastewater facility in Fairfield County as part 

of the plan. The analysis set forth in this report will provide a valuable basis for the discussion in the PER 

of alternative solutions.  

In order to accommodate the industrial and municipal wastewater needs for the anticipated development 

outlined above and of 9.2 million SF of building space for the proposed Industrial Park Megasite, Fairfield 

County needs a viable alternative for the disposal of wastewater from this area.  Any alternative chosen 

will need to be able to provide disposal of treated wastewater that meets the requirements of the South 

Carolina Department of Health and Environmental Control (DHEC) regulations. 

It is anticipated that any solution for providing wastewater treatment capacity in the near and mid-term 

will have a minimum of three or more phases of expansion to facilitate the expected industrial, 

commercial, and residential growth.  The initial Phase I, anticipates the need for the treatment and 

disposal of an average daily flow (ADF) capacity of 0.5 million gallons per day to be treated at the 

Winnsboro Treatment Plant to provide time for the construction of the FJWSS treatment facility.  Phase II 

would be the need for 1.0 million gallons per day (MGD) at the FJWSS treatment facility with the potential 

in a Phase III to quickly expand the capabilities for wastewater to 2.0 MGD ADF as the development for 

the industrial parks and other development occurs.   

While the quantity of water and wastewater needed based on the land area served for residential and 

commercial development of property is more predictable, industrial development can tax the capacity of 

a small system with only one or two developments.  As a real-world example, a solar cell manufacturing 

facility could be located on approximately 150 acres of land.  By planning standards, using 1000 to 1500 

gallons per day per acre, that 150 acres anticipates approximately 150,000 to 225,000 gallons of water 

and wastewater used per day.  However, that one single facility requires 2,000,000 gallons of water and 

wastewater treatment per day, representing a 10-fold increase over the planned discharge from that 

industrial land area.  As a result, any planning for industrial wastewater treatment must be flexible and 

anticipate the potential need for future capacity. 

As development continues or if the Town of Ridgeway or Town of Winnsboro decides to interconnect to 

the FJWSS system for wastewater treatment, further expansion is likely needed to accommodate a total 

of 4.0 MGD wastewater flow, representing a doubling of capacity.  Depending on the derivative growth in 

the Ridgeway, Winnsboro, Jenkinsville, and unincorporated areas of Fairfield County, consideration must 

also be given to a potential expansion to 6 MGD or 8 MGD in a 30-year time horizon and its long-term 

feasibility as part of any of the alternatives.  The challenge of a project of this type, and the ultimate 

objective, is developing a system that is financial and operationally feasible in the short and near-term, 

while also having the capability to accommodate future growth, by building the system with as much 

initial capacity as possible and keeping the system financially viable at low initial flow to the system until 

the anticipated growth occurs. 

1.3 Goals and Governing Assumptions 

AEC believes that FJWSS, Fairfield County, Winnsboro, and Ridgeway share the following goals in 

connection with the construction of a new wastewater treatment plant:  
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1. Attracting and allowing for growth in Fairfield County, particularly industrial growth in the 

southern part of the County, and residential and commercial development that may follow. 

2. Providing wastewater treatment service at the lowest possible cost, while simultaneously paying 

all operational and maintenance costs and building capital reserves for system maintenance, 

replacement, and expansion. 

3. Achieve financial independence, viability, and sustainability for FJWSS and its system as soon as 

possible. 

AEC has also considered the following assumptions in evaluating the alternatives discussed in this report:   

1. Provide new capacity to support growth as quickly as possible, using a phased approach, if 

necessary, 

2. Use of existing capacity in Winnsboro’s wastewater treatment plant on an interim basis, as 

discussed in greater detail below, 

3. Rely on solutions that do not exceed funds on hand, if at all possible, 

4. Necessary permits will be reasonably attainable, 

5. Independence from other utility systems/control over rates, 

6. Ability to provide wholesale service to Winnsboro and Ridgeway when needed, 

7. Ability to expand to at least 4 MGD, and ideally 6 MGD to accommodate future growth, 

8. Avoid interbasin transfers, 

9. As discussed below, the only truly viable sites, once the assumptions above are factored in, are 

Cedar Creek and the Broad River. 

10. As discussed below based on anticipated discharge limits, we assume that Cedar Creek will require 

an MBR plant, and the Broad River will allow for a BNR plant. 

1.4 Interim Treatment using Winnsboro WWTP 

1.4.1 Current Plan 

Several years ago, Fairfield County was constructing Fairfield Commerce Park.  Since the FJWSS had no 

facilities to accept wastewater at the time, Fairfield County partnered with the Town of Winnsboro to 

provide wastewater treatment for Fairfield Commerce Park until such time as the FJWSS was able to take 

over the treatment.  Therefore, the Commerce Park pump station was originally constructed with its 

discharge connected to the Walter Brown II Industrial Park pump station which is part of the Town of 

Winnsboro’s wastewater infrastructure, but with the understanding that it will need to connect to the 

FJWSS once they have treatment capacity and other infrastructure in place for Commerce Park to reach 

its full potential.  Winnsboro’s Walter Brown II pump station is pumped through a series of other pumping 

stations to the Town of Winnsboro WWTP where it is treated.  Wastewater from Commerce Park pumps 

to Walter Brown II Industrial Park, Walter Brown II then pumps to Walter Brown I Industrial Park, Walter 

Brown I pumps to the Ramada Inn Pump station at Hwy 34 and I-77 which pumps to the Winnsboro 

treatment plant through some additional pump stations.  The actual flow from all three industrial parks is 

limited to a total of about 219,000 gpd discharged over a 24-hour period. 

Another fact of permitting in the wastewater industry is that even if an industry is permitted for a specified 

flow, that flow is not constant throughout the day, week, or month.  As such, an industry may have 35,000 

gpd permitted flow, but is really only flowing 10,000 gpd on average currently.  This could be because they 

are reserving capacity for future expansion or because they are discharging at a rate of 30,000 gpd but 

DRAFT



 

Page | 10  

only for an 8-hour period and thus in a day it will only supply 10,000 gallons of wastewater per day to be 

treated.  It could also be because they do not operate on weekends when their flow is zero.  So, just 

because a pump station or line has a permitted flow of 219,000 gpd, they may not really be flowing at that 

rate all the time.   

The capacity of a wastewater treatment plant is the maximum amount of wastewater it is capable of 

treating on an average day during the maximum month of the year.  A wastewater treatment plant can be 

built in any size desired within reason.  However, over a reasonable planning period, it was determined 

that FJWSS needs to be able to treat 2 MGD.  For a plant built to treat 2 MGD, it will be impossible to 

operate satisfactorily at less than about 250,000 gpd every day.  Unless there is sufficient flow, there will 

not be enough food and nutrients to grow the biological organisms.  Furthermore, the scalability of the 

electrical and other operating costs for a treatment plant are limited.  Regardless of treatment plant 

location or technology used, the plant will need a minimum flow before it can begin operating.  Based on 

2 MGD, using 2 treatment trains, the minimum flow needed is about 250,000 gallons per day, although 

more would be better. 

With the currently connected customer base, Winnsboro’s existing wastewater pump stations have limited 

additional capacity available without major upgrades.  Fairfield County has estimated that that due to the 

constraints described above, they only have about 50,000 GPD available to offer industrial development 

even though they have space available in their industrial parks and the pump stations are not operating at 

capacity.  This condition limits the availability of sites in Commerce Park to those “dry” industries which 

utilize small amounts of water and wastewater only as necessary to serve restroom facilities for their 

employees.   

Fairfield County receives numerous inquiries into their industrial park areas from “wet” industries that use 

water and wastewater as a part of their manufacturing process which have subsequently been rejected 

due to the lack of wastewater available.  The Town of Winnsboro has approximately 500,000 gallons per 

day of treatment capacity currently available at their WWTP, but it is inaccessible without additional 

transport infrastructure.  As it is today, Fairfield County does not have the capacity available to offer these 

industries that will satisfy their needs.   

Fairfield County has been focused on finding a solution that will allow them to tap into Winnsboro’s unused 

capacity in the interim until the FJWSS system can be completed.  To upgrade the series of existing pumping 

stations and forcemains that connect Commerce Park to the Winnsboro WWTP would be a costly 

endeavor.  Furthermore, once the FJWSS system was in place and Commerce Park connected to that 

system, the increased capacity in the upgraded Winnsboro collection system would be of no value to 

FJWSS.  The current plan for the FJWSS encompasses three (3) phases of work for different purposes, but 

ultimately integrates into a final regional wastewater system for Fairfield County.   

Phase I is more specifically being described as the Winnsboro Connector Project and provides the needed 

short-term treatment capacity for Fairfield County to serve their new Peach Road industrial park.  The 

capacity will be obtained by building a new pump station (Regional Pump Station) sited near the 

intersection of Peach Road and Hwy 321 and constructing a forcemain line to the Town of Winnsboro 

Wastewater Treatment Plant (WWTP).  Once the Regional pump station and line are operational, it will 

immediately provide an available wastewater treatment capacity of 500,000 gallons per day at the new 

Peach Road Industrial Park.  The Regional pump station constructed as a part of Phase I is designed so that 

it will receive the wastewater generated by Commerce Industrial Park, the Walter Brown II Industrial Park, 
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the new I-77 Megasite, and the Town of Ridgeway in addition to providing service for the Peach Road 

Industrial Park.  The pump station will also be designed to utilize the forcemain that will be constructed as 

part of Phase III of the master plan, conveying wastewater to the proposed FJWSS wastewater treatment 

plant adjacent to the Broad River without needing to be upgraded.   

The components of Phase I of the project includes the aforementioned new 0.5 million gallons per day 

(MGD) Regional Pump Station to transfer flows to the Winnsboro WWTP initially.  The Regional Pump 

Station will also have a secondary design capability to be able to pump up to 2.0 MGD to the FJWSS 

Regional WWTP using the regional forcemain constructed as a part of Phase III once it is complete.  In 

addition, Phase I will include the installation of approximately 2,200 lineal feet of 24” force main and 

approximately 41,400 lineal feet of 16” forcemain.  Although 0.5 MGD is not a tremendous amount of flow 

for a heavy industrial wastewater user, it will provide a bridge to allow Fairfield to market its industrial 

corridor while additional treatment capacity is under construction.  It is anticipated that this project will 

be ready for bid at the end of 2023.  This will make capacity available at least 2-3 years before Phase III 

can possibly be completed. 

Phase II is more specifically described as the Ridgeway Connector and includes the construction of a 

wastewater forcemain from the Regional Pump Station, where it will discharge, along Peach Road past 

Commerce Park and continuing all the way to the Town of Ridgeway WWTP.  Phase II is designed to 

primarily serve the existing unincorporated areas in the Ridgeway service territory located east of I-77 

including the Megasite.  A new pump station would be constructed at the Ridgeway WWTP that will 

provide additional capacity for wastewater that otherwise would not be able to be treated at the existing 

Ridgeway WWTP, and for the Town of Ridgeway’s use should they decide to close their WWTP and connect 

to the FJWSS system in the future.  The Peach Road forcemain will also include a stub-out for a future 

connection by the Megasite to the FJWSS system.  Phase II also contemplates the necessary upgrades to 

the existing Commerce pump station to disconnect from the Walter Brown II pump station and connect to 

the new line along Peach Road.  Once connected, Fairfield Commerce Park will also have access to the 

500,000 GPD treatment capacity available at Winnsboro.  This also opens the potential for reconnecting 

the Walter Brown I and Walter Brown II Industrial Parks to the Commerce Park pump station to provide 

additional capacity at those locations as well.  By removing the Walter Browns from the Ramada Inn pump 

station which is currently at capacity, it would also create available capacity at the Ramada Inn pump 

station for use by Winnsboro in development near the I-77 and Hwy 34 interchange that would go to 

Winnsboro.  The phase II system would operate until the actual flow in the Winnsboro Connector system 

reaches about 400,000 to 500,000 gallons per day.  At that point, there would be sufficient wastewater 

volume to prevent excessive durations in the forcemain to the treatment facilities and also sufficient 

volume for the plant to operate satisfactorily. 

Phase III will increase the wastewater treatment capacity available in Fairfield County by an additional 2 

MGD and bring to fruition the much-anticipated goal of having a regional wastewater system for Fairfield 

County and the capability to provide wastewater to the entire southern region of Fairfield County.  Phase 

III includes the construction of a 2 MGD Biological Nutrient Removal (BNR) WWTP on a site within Fairfield 

County near the Broad River, and a 24” forcemain line from the intersection of East Peach Road and US 

Highway 321 to the proposed FJWSS WWTP site.  The effluent from the treatment facility will be discharged 

to the Broad River.  Phase III also will allow the Winnsboro Connector forcemain to be reversed and allow 

any connections along the Hwy 321 corridor outside the Town of Winnsboro to be able to connect back to 

the Regional Pump Station for transport to the FJWSS WWTP.  Once the Winnsboro connector has been 
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reversed, it will allow access to at least 1.5 MGD of wastewater capacity in the FJWSS system for any 

connections along the Hwy 321 corridor or for the Town of Winnsboro’s use should they decide to connect 

to the FJWSS system in the future. 

1.4.2 SCIIP Grant Funding 

FJWSS submitted two grant applications for consideration under the South Carolina Infrastructure 

Investment Program (SCIIP) in October 2022.  The two projects submitted were for the Winnsboro 

Connector project on behalf of Fairfield County and the Ridgeway Connector project as described in the 

current plan above.  On April 24, 2023, the recipients of the SCIIP grants were posted on the RIA website.  

Fairfield County as a subrecipient of FJWSS received $10 Million dollars toward the construction cost of 

the Winnsboro Connector project.  The Ridgeway Connector project did not receive any funding.  Award 

letters and notifications were mailed to all recipients during the subsequent days after the awards were 

announced.  There was a mandatory meeting held on May 31, 2023 with representatives of the grant 

recipients to discuss the grant requirements and administrative procedures.  

Both grant applications laid out the case for regionalization of wastewater services for Fairfield County 

and contained the rationale that by funding the grant for the Winnsboro Connector would allow the plant 

to be placed on the Broad River as part of Phase III of the master plan.  It describes the previous issues 

with resistance to discharging on the Big Cedar Creek and the decision by Fairfield County and FJWSS to 

discharge to the Broad River so that they would become a regional plant.  A copy of the narrative 

description submitted to justify the grant application is attached in Appendix - B-1.  Any change in the 

location of the discharge other than the Broad River could potentially jeopardize the SCIIP grant funding 

for the Winnsboro Connector since that specific representation was made as part of the justification and 

basis for the grant application. 

1.5 Big Cedar Creek vs Broad River Discharge Alternatives 

FJWSS requested an alternatives analysis that focused on understanding of the issues that impact the 

discharge being located at either Big Cedar Creek or the Broad River.  In each of the following sections, 

the analysis will provide the background for the issues that must be considered for the system regardless 

of the discharge location.  The end of each section will address the similarities and differences between 

the two discharge alternatives if any and how those factors might impact the decision on the location. 

Regardless of the plant’s discharge location, the first phase of the current plan and a portion of the second 

phase would be necessary because the operation of a new treatment plant is not feasible until the flow 

into the plant will be sufficient to sustain biological growth in the treatment system.   

The Winnsboro Connector is vital to provide interim wastewater treatment until the flow in the FJWSS 

system reaches about 400,000 gallons per day at which point is sufficient to divert from Winnsboro WWTP 

and start up a new facility.  This is the portion that has received SCIIP grant funds to cover $10 Million of 

the cost of this work.  The portion of the second phase that also must be constructed includes the 

improvements to Commerce Park pump station and the line from Commerce Park to the Regional Pump 

Station that is part of Phase I is critical.  This will allow Commerce Park access to the additional interim 

capacity and allow the redirection of Walter Brown I and II to Commerce Park so that the additional 

capacity will be available in those industrial parks as well.  Once that is accomplished, the capacity that 

has been freed at the Ramada Inn pump station by removing the Water Brown parks will be available for 
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the Town of Winnsboro’s use.  The part of phase II that extends across I-77 to Ridgeway can be delayed 

until there is sufficient need for capacity in that region of the County to justify its construction. 

In Section 2.0 - Regulatory and Permitting Processes are described in detail.  For the construction of a new 

wastewater treatment plant, it will require at a minimum a 208 Water Quality Plan modification, an NPDES 

permit, an Antidegradation Analysis, a SCDHEC Construction Permit, and an approved National 

Pretreatment Program.  Section 3.0 - Service Area and Customer Base provides information regarding the 

differences between Designated Management Agency status and Service Provider Status under the 208 

Water Quality Plan and how that may impact the operation of the FJWSS system.  Both of these sections 

provide valuable information that FJWSS should understand and will apply equally to either the Big Cedar 

Creek or the Broad River discharge alternatives.   

Section 4.0 - Wastewater Description and Characteristics describes the various components found in 

wastewater and explains the terminology used when describing wastewater parameters.  This section also 

discusses the impact of the various pollutants on discharges into receiving waters and how that applies to 

each of the two discharge alternatives.  Section 5.0 - Logistics and Transport of Wastewater offers an 

understanding of the difference between gravity sewer lines , pump stations, and force mains along with 

a discussion of septicity and how it impacts sewer systems and how that varies depending on the discharge 

location.   

In Section 6.0 the BNR and the MBR process options are described in detail, highlighting the similarities 

and differences between the processes.  Section 7.0 explains the biological treatment of wastewater and 

the impacts to that treatment from changes in the influent and industrial discharges which apply to either 

discharge location or process chosen equally.   

Section 8.0 details the financial risks that exist for the project from supply chain disruption and 

construction cost escalation regardless of the discharge location.  The justification for selection of the Big 

Cedar Creek or Broad River alternatives as the two most viable alternatives are included in Section 9.0 

below.  This section also details the corresponding costs for all of the alternatives addressed in the 

Antidegradation Analysis that will be required as part of the NPDES permit submittal.   

Section 10.0 gives a detailed project schedule for completion of the project which will apply equally to 

either discharge option.  Both alternatives will have the same permitting schedule and the same 

construction schedule.  And finally in Section 11.0 the financial viability and funding of the Big Cedar Creek 

and the Broad River alternatives are presented in the form of Operational Financial Projections 

demonstrating how each of these projects may be implemented and how that will affect cash flow and 

borrowing as the FJWSS system grows and the wastewater plant will need to be expanded from 2 MGD 

to 4 MGD. 

The costs for Phase I and the portion of Phase II described above in the current plan will be necessary 

regardless of whether the plant is located at Big Cedar Creek or at the Broad River.  Due to the anticipated 

discharge limits at each respective location and the information provided in the subsequent sections, it is 

assumed that the Big Cedar Creek location would require a tertiary wastewater treatment plant (MBR) to 

meet the limits and the Broad River discharge location would require an advanced secondary wastewater 

treatment plant (BNR) to meet the limits. 
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2.0 Regulatory and Permitting Processes 

2.1 General 

In 1972, the United States Congress enacted legislation that provided a national strategy for cleaning up 

the nation’s waters.  This legislation, known as the Federal Clean Water Act (33 U.S. Code §§ 1251 et seq.), 

created a goal of "fishable-swimmable waters" in the United States and provides the basis for almost all 

of the permitting required for a wastewater treatment plant.   

South Carolina enacted the Pollution Control Act (PCA), S.C. Code Ann. Section 48-1-10 et seq. (1987), and 

any subsequent amendments to establish the laws and regulations to comply with the requirements for 

states contained in the Clean Water Act.  Under Section 48-1-30 of the Code of Laws of South Carolina 

(1976 as amended), SCDHEC is authorized to adopt such rules and regulations as may be necessary to 

implement the PCA.  With the statutory authority granted under Sections 44-1-50, 48-1-30, and 48-1-110 

the South Carolina Department of Health and Environmental Control (DHEC) has promulgated regulations 

for the design and construction of wastewater infrastructure (Regulation 61-67). 

Permitting wastewater facilities can be a complicated process requiring multiple permits of different types 

that depend on the area and type of work being performed.  At a minimum, it will require a DHEC 

Construction Permit, an NPDES permit, and a land disturbance permit. To apply for these permits, it will 

also be necessary to first modify the 208 Water Quality Management Plan (208 Plan) for the Central 

Midlands region to, at a minimum, allow for an additional wastewater discharge in the County. Other 

factors that may affect the permits/permissions required are conditions placed on the permits 

themselves, wetlands, navigable waters, endangered species, archeological areas, and water quality 

management plans.  In addition, easements from the State Budget and Control Board will be needed for 

any discharge to waters of the State of South Carolina and local codes may require a building permit or 

electrical permit.  While there may be differences in the conditions on a permit that depend on the 

discharge location, the permitting process for a wastewater treatment plant is identical regardless of its 

discharge location or the type of process being proposed. 

2.2 SCDHEC Construction Permit 

South Carolina Section 48-1-110 of the PCA and DHEC Regulation 61-67 require that no new construction 

or modification of any wastewater infrastructure can begin until it has been approved by the South 

Carolina Department of Health and Environmental Control (DHEC) through the issuance of a wastewater 

construction permit by the Department.  This includes sewer lines, pumping stations, and treatment 

facilities.   

Once submitted, DHEC staff will review the application package to determine compliance with the 

provisions of Regulation 61-67.  All engineering reports and construction permit applications will be 

reviewed by DHEC to determine if they conflict with the applicable 208 Plan which is managed by the 

CMCOG.  DHEC regulations specifically state that “Engineering reports will not be approved, and 

construction permits will not be issued if it is determined that they conflict with the 208 Plan.” 

In addition, permits for all wastewater projects that discharge to an existing wastewater treatment plant 

must have a letter from that facility agreeing to accept the wastewater for treatment as part of the 

submittal package.  If the permit is for the construction of a wastewater treatment plant, then the project 

DRAFT



 

Page | 15  

submittal must demonstrate that the design of the facility is such that it will comply with the discharge 

requirements for the facility.  The discharge requirements will be promulgated through either a No Direct 

Discharge (ND) permit for land application and spray field discharges or a National Pollutant Discharge 

Elimination System (NPDES) permit for surface water discharges.  ND permits are state land application 

permits that are issued by DHEC under the requirements of Section 48-1-100 and SC Regulation 61-67 and 

are not regulated by the EPA.  NPDES permits are issued by DHEC after approval of the permit by the 

United States Environmental Protection Agency (EPA).  Without a discharge permit, a wastewater facility 

does not have permission to discharge and thus an application for construction permit will be denied.  

When filing an application for an ND or an NPDES permit, DHEC will first confirm that the proposed project 

conforms with the 208 plan and if it does not, this permit application will also be rejected. 

2.3 National Pollutant Discharge Elimination System Permit 

2.3.1 Introduction 

The Clean Water Act prohibits anybody from discharging "pollutants" through a "point source" into a 

"water of the United States" unless they have an NPDES permit. The permit will contain limits on what 

you are allowed to discharge and contain monitoring and reporting requirements and other provisions to 

ensure that the discharge does not degrade water quality or negatively impact people's health.  In 

essence, the permit translates general requirements of the Clean Water Act into specific provisions 

tailored to the operations of each person discharging pollutants into the water.  The term pollutant is 

defined very broadly in the Clean Water Act and includes any type of industrial, municipal, and agricultural 

waste discharged into water.  Some examples are dredged soil, solid waste, incinerator residue, sewage, 

garbage, sewage sludge, munitions, chemical wastes, biological materials, radioactive materials, heat, 

wrecked or discarded equipment, rock, sand, cellar dirt and industrial, municipal, and agricultural waste.  

Therefore, if you discharge from a point source into the waters of the United States, you need an NPDES 

permit. 

2.3.2 Wasteload Allocation 

For planning purposes, a potential permittee may request a wasteload allocation (WLA).  The WLA is the 

portion of a stream’s assimilative capacity for particular pollutants of concern by regulators such as 

ammonia, BOD, phosphorus, nitrogen, copper, zinc, and suspended solids.  Any pollutants of concern are 

allocated to an existing or proposed point source discharge.  New WLAs are developed for proposed 

projects seeking a discharge permit or for existing discharges proposing to increase their effluent loading 

at the time of application.  Wasteload allocations for oxygen demanding parameters and nutrients are 

developed by DHEC’s modeling staff, and WLAs for toxic pollutants and metals are developed by the 

appropriate permitting division. 

The ability of a stream to assimilate a particular pollutant is directly related to its physical and chemical 

characteristics. Various techniques are used to estimate this capacity.  Simple mass balance/dilution 

calculations may be used for a particular conservative (nondecaying) pollutant while complex models may 

be used to determine the fate of nonconservative pollutants that degrade in the environment. Waste 

characteristics, available dilution, and the number of discharges in an area may, along with existing water 

quality, dictate the use of a simple or complex method of analysis. 
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2.3.3 NPDES Permitting 

A WLA does not replace the requirement of obtaining an NPDES permit, it is for preliminary design work 

only.  The final design must comply with the NPDES permit.  An NPDES permit is required to authorize the 

discharge of wastewater into a stream and establish the legal discharge parameters.  The Water Facilities 

Permitting Division at DHEC is responsible for drafting and issuing NPDES permits.  Facilities are defined 

as either major or minor.  For municipal permits, a facility is considered major if it has a permitted flow of 

1 MGD (million gallons per day) or more and is not a private facility.   

An NPDES permit will generally specify an acceptable level of a pollutant or pollutant parameter in a 

discharge.  For example, the permit may specify the level of bacteria, biological oxygen demand, toxicity, 

ammonia, nitrogen, phosphorus, and metals as well as other conditions on the discharge such as dissolved 

oxygen and pH.  The permittee may choose which technologies to use to achieve the level of treatment 

required to comply with the NPDES permit.  NPDES permits make sure that a state's mandatory standards 

for clean water and the federal minimums are being met.  NPDES permits are issued by the United States 

Environmental Protection Agency (EPA) or authorized states.  In South Carolina, DHEC was delegated 

authority by the EPA for implementation and enforcement of the NPDES program in 1975, however, for 

major NPDES permits the permits must be sent to the EPA for review and comments.  Therefore, even 

though SCDHEC issues the permits, the EPA is involved in the decision-making process. 

For new or expanded wastewater discharges to a waterbody, the Federal Water quality Standards 

Regulation 40 CFR 131.12(a)(1)-(3) also require that states have an antidegradation policy in their water 

quality standards that comply with Federal policy which represents a three-tiered approach to 

maintaining and protecting various levels of water quality and uses.  South Carolina incorporated the 

levels of protection in its water quality standards in Regulation 61-68 to reflect the requirements of the 

Federal Regulation.  This regulation stipulates that an antidegradation analysis must be conducted for all 

new or expanded discharges as a part of NPDES permitting. 

The NPDES administrative procedures require that the public be notified and allowed to comment on 

NPDES permit applications.  When EPA authorizes a state to issue NPDES permits, EPA requires that the 

state provide the public with this same access.  Therefore, once an NPDES permit has been proposed to 

the applicant, it will be placed on public notice for a minimum of 30 days to allow comments.  If the 

comments are substantial, then DHEC will hold a Public Hearing which requires another 30-day notice.  

After the hearing, DHEC and EPA staff will prepare their comments and will decide on whether they will 

issue the NPDES permit as drafted, issue a modified permit with conditions, or deny the permit request.  

After DHEC/EPA makes their final determination, that decision may be appealed in accordance with R.61-

72 and the rules of the Administrative Law Court of South Carolina.  The outcome of the appeals process 

is final and will ultimately determine the outcome of the permit.  There have been several submissions 

for NPDES permits recently that are taking longer than 18 months to receive final agency decision. 

Fairfield has requested preliminary WLAs from SCDHEC for a number of different discharge locations to 

evaluate the best alternative for wastewater treatment.  The wasteload allocations are for Big Cedar Creek 

which flows to the Broad River through Richland County, Sawney’s Creek which flows to the Wateree River 

through Kershaw County, and the Broad River at the boundary of Fairfield County.  Copies of all of the 

wasteload allocation summary letters are provided in Appendix - A.  The WLAs provide the anticipated 

limits that would likely be contained in the NPDES permit for the TDML constituents identified.   
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The NPDES permit requirements and the corresponding timeline will be the same for the two discharge 

alternatives as both are major facilities.  However, the amount of BOD and Ammonia anticipated to be 

allowed in the NPDES permit for each location is significant as shown in the summary below.   

 

While these limits are preliminary and subject to the final NPDES permit limitations, the Cedar Creek 

discharge is more stringent than the Broad River discharge for BOD and Ammonia.  It should be noticed 

that the BOD limits decrease as the plant increases flow from 2 MGD to 4 MGD on the Cedar Creek while 

at the Broad River, the limits stay at 30 mg/L.  It should also be noted that the ammonia limits for Cedar 

Creek are almost one third of the limits at the Broad River.  And finally, the UOD limits on Cedar Creek at 

4 MGD are less than 25% of the Broad River UOD limits at 4 MGD.  Additionally, the discharge dissolved 

oxygen requirement at Cedar Creek is also higher than the Broad River requirements.  All of these 

parameters affect the oxygen requirements inside the treatment facility and will necessitate that the 

Cedar Creek option will have a higher operational cost than the Broad River to be able to meet those 

limits.  It should also be noted that the Broad River WLA lists the metals limits while the Cedar Creek WLA 

limits indicate that testing data will need to be submitted with the NPDES application so that they can 

determine a reasonable potential.  Once samples are submitted containing metals, they will complete the 

reasonable potential analysis for Cedar Creek and then metals limits will be imposed.  The Cedar Creek 

WLA also contains a statement that the CTC % is 100% which means that toxicity testing will be based on 

the plant effluent without dilution. 

Expansion of the treatment plant on Big Cedar Creek beyond 4 MGD will be very difficult because the 

treatment requirements will become more and more strict. 

Constituent/Parameter
Monthly 

Average

Monthly 

Average

Monthly 

Average

Monthly 

Average

Flow 2 MGD 4 MGD 2 MGD 4 MGD
Biochemical Oxygen Demand 

–   5 Day (BOD5)
30 mg/l 30 mg/l 22.9 mg/l 10 mg/l

Total Suspended Solids 
(TSS)

30 mg/l 30 mg/l 30 mg/l 30 mg/l

NH3-N mg/L (Ammonia) 7.83 mg/l 7.83 mg/l 2.0 mg/l 2.0 mg/l

UOD 1723 lbs/d 3446 lbs/d -- 850.6 lbs/d
Fecal Coliform MPN 126/100 ml 126/100 ml 126/100 ml 126/100 ml

Total Residual Chlorine (TRC) 0.011 mg/l 0.011 mg/l 0.011 mg/l 0.011 mg/l

Dissolved Oxygen (DO) 5.0 mg/l 5.0 mg/l 6.0 mg/l 6.0 mg/l

pH 6.0 – 8.5 Standard 
Units

6.0 – 8.5 Standard 
Units

6.0 – 8.5 Standard 
Units

6.0 – 8.5 Standard 
Units

Total Phosphorus 1.0 mg/l 1.0 mg/l To be determined* To be determined*
Total Nitrogen MR mg/l MR mg/l MR mg/l MR mg/l
Total Cadmium 0.29 mg/l 0.14 mg/l To be determined* To be determined*

Total Lead MR mg/l MR mg/l To be determined* To be determined*
Total Copper .0057 mg/l .0057 mg/l To be determined* To be determined*

Total Zinc 19.11 mg/l 9.59 mg/l To be determined* To be determined*
Mercury 51.0 ng/l 51.0 ng/l To be determined* To be determined*

BROAD RIVER WLA LIMITS CEDAR CREEK WLA LIMITS
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Table 2-1 - NPDES Permit Process 
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2.3.4 National Pretreatment Program Requirements 

2.3.4.1 Regulating Industrial Discharges 

In addition to the many other regulations contained within, the CWA established a regulatory program to 

address indirect discharges from industries to publicly owned treatment works (POTWs) through the 

National Pretreatment Program, a component of the NPDES Permit Program.  Unlike other environmental 

programs that rely on federal or state governments to implement and enforce specific requirements, 

under the National Pretreatment Program most of the responsibility rests on local municipalities.  The 

National Pretreatment Program requires industrial and commercial dischargers, called industrial users 

(IUs), to obtain permits or other control mechanisms to discharge wastewater to the POTW from the local 

POTW authority after review by DHEC pretreatment permitting section.  Such a permit may specify the 

effluent quality that necessitates that an IU pretreat or otherwise control pollutants in its wastewater 

before discharging it to a POTW. 

Certain industrial discharge practices can interfere with the operation of POTWs, leading to the discharge 

of untreated or inadequately treated wastewater into rivers, lakes, and other waters of the United States. 

A discharge that causes interference inhibits or disrupts the POTW, its treatment processes or operations, 

or its sludge processes, use, or disposal and therefore causes a violation of any requirement of the POTW's 

NPDES permit.  Some pollutants are not amenable to biological wastewater treatment at POTWs and can 

pass through the treatment plant untreated.  This pass through of pollutants affects the receiving water 

and might cause fish kills or other deleterious effects.  Even when a POTW has the capability to remove 

toxic pollutants from wastewater, the pollutants can end up in the POTW’s sewage sludge, which might 

then be processed into a fertilizer or soil conditioner that is land-applied to food crops, parks, or golf 

courses or elsewhere. 

A POTW is responsible for ensuring that discharges by industrial and commercial facilities that discharge 

into its collection system do not cause problems at the POTW or result in deleterious impacts on receiving 

stream water quality.  Any POTW (or combination of POTWs operated by the same authority) with a total 

design flow greater than 5 million gallons per day (mgd) and receiving from Industrial Users pollutants 

which Pass Through or Interfere with the operation of the POTW or are otherwise subject to Pretreatment 

Standards is required to establish a POTW Pretreatment Program.  In addition, DHEC stipulates that any 

POTW that has significant industrial users are required to administer a local pretreatment program. 

A Significant Industrial User (SIU) [40 CFR 403.3(v)] is defined as : 

1. All users subject to categorical pretreatment standards under 40 CFR 403.6 and 40 CFR chapter I, 

subchapter N, except those designated as NSCIUs (see definition above); and  

2. any other IU that discharges an average of 25,000 gpd or more of process wastewater to the 

POTW (excluding sanitary, noncontact cooling, and boiler blowdown wastewater); 

3. contributes a process wastestream that makes up 5 percent or more of the average dry-weather 

hydraulic or organic capacity of the POTW treatment plant; or  

4. is designated as such by the POTW on the basis that the IU has a reasonable potential for adversely 

affecting the POTW’s operation or for violating any pretreatment standard or requirement [in 

accordance with 40 CFR 403.8(f)(6)]. 

Since one of the main purposes of the new wastewater treatment facility in Fairfield is to be able to 

provide industrial wastewater treatment for new development, the NPDES permit will likely contain a 
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requirement to establish a National Pretreatment Program which requires approval of DHEC and EPA.  

Given FJWSS responsibility to regulate industrial discharges and the composition and volume of industrial 

wastewater anticipated, FJWSS should establish a Local Pretreatment Program modeled after the National 

Program even if the EPA or DHEC does not initially require it as part of the NPDES permit.  If the Town of 

Winnsboro has an industrial pretreatment program for its existing plant, that program may be able to be 

expanded to include the new wastewater treatment facility at the FJWSS since Winnsboro will provide 

operation of the new facility. 

2.3.4.2 Purpose of Pretreatment Program 

POTWs are not designed to treat most toxic or non-conventional pollutants that are present in industrial 

waste. Consequently, discharges from both industrial and commercial sources can cause problems at 

POTWs and can have detrimental effects on the water quality of the receiving waterbody. The undesirable 

effects of those discharges can be prevented by using treatment techniques or management practices to 

reduce or eliminate the discharge of the contaminants. The act of treating wastewater before discharge 

to a POTW is commonly referred to as pretreatment. The National Pretreatment Program (NPP), published 

in 40 CFR Part 403, provides the regulatory basis to require nondomestic dischargers to comply with 

pretreatment standards to ensure that the goals of the Clean Water Act (CWA) are attained. The 

objectives of the National Pretreatment Program are stated in 40 CFR 403.2, as follows: 

• Prevent the introduction of pollutants into a POTW that will interfere with the operation of the 

POTW, including interference with its use or disposal of municipal sludge 

• Prevent the introduction of pollutants into a POTW that will pass through the treatment works or 

otherwise be incompatible with such works 

• Improve opportunities to recycle and reclaim municipal and industrial wastewaters and sludges. 

The two key terms used in EPA’s objectives for the National Pretreatment Program, interference and pass 

through, are defined in 40 CFR 403.3(k) and (p): 

Interference: A discharge which, alone or in conjunction with a discharge or discharges from other 

sources, both: 

• Inhibits or disrupts the POTW, its treatment processes or operations, or its sludge processes, use 

or disposal, and 

• Therefore is a cause of a violation of any requirement of the POTW’s NPDES permit (including an 

increase in the magnitude or duration of a violation) or of the prevention of sewage sludge use or 

disposal in compliance with the following statutory provisions and regulations or permits issued 

thereunder (or more stringent state or local regulations): CWA section 405; the Solid Waste 

Disposal Act (including the Resource Conservation and Recovery Act and state regulations 

contained in any state sludge management plan prepared pursuant to subtitle D of the Solid 

Waste Disposal Act); the Clean Air Act; the Toxic Substances Control Act; and the Marine 

Protection, Research and Sanctuaries Act. 

Pass Through: A discharge that exits the POTW into waters of the United States in quantities or 

concentrations which, alone or in conjunction with a discharge or discharges from other sources, is a cause 

of a violation of any requirement of the POTW’s NPDES permit (including an increase in the magnitude or 

duration of a violation). 
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Some industrial users have specific regulations contained in the NPP categorized by the nature of the type 

of manufacturing at the facility.  Those users are Categorical Industrial Users (CIU).  For those users, the 

discharge limits from their facility are established by the EPA and they are not allowed to discharge into a 

POTW at a rate higher than listed within the NPP even if the POTW has the capacity to remove the 

pollutants being discharged from the industrial discharger.   

2.3.4.3 Establishment of a Pretreatment Program 

POTW pretreatment programs must contain six minimum elements, Legal Authority, Procedures, Funding, 

Local Limits, Enforcement Response Plan, and a list of Significant Industrial Users (SIUs).  In addition to 

these six elements, statutes, ordinances, regulations, agreements, and other items that the POTW relies 

upon to administer the pretreatment program must be either established or modified accordingly.   

The CWA contained a Toxic Pollutant list for the purpose of establishing effluent guidelines for non-

domestic users.  However, EPA has developed the Priority Pollutants List which made implementation of 

the CWA more practical for POTWs.  Priority Pollutants are a set of chemical pollutants that EPA regulates 

and for which EPA has published analytical test methods. Currently the priority pollutants list contains 126 

pollutants that fall into two categories: 

• Metals—including lead, mercury, chromium, and cadmium—cannot be destroyed or broken 

down through treatment or environmental degradation. Toxic metals can cause a number of 

human health problems, such as lead poisoning and cancer. In addition, the consumption of 

contaminated seafood and agricultural food crops can result in exposures exceeding 

recommended safe levels. 

• Toxic organics—including solvents, pesticides, dioxins, and polychlorinated biphenyls (PCBs) —

can be cancer-causing and lead to other serious ailments, such as kidney and liver damage, 

anemia, and heart failure. As of 2008, EPA identified 4,249 waterbodies as having unsafe levels of 

toxic organics in fish and wildlife. 

The NPP helps to prevent excess loadings of any of the Priority Pollutants that would cause harm to the 

operation of the treatment facility or to the environment.  A plant “headworks” analysis is developed and 

establishes the total mass and concentration of each of the Priority Pollutants that the plant is capable of 

treating and how much of each pollutant is available for non-residential use.  The Headworks Analysis is 

the basis of the rationale for limits contained in local discharge permits issued to non-domestic dischargers 

by the POTW.  If the non-domestic user exceeds the capacity provided in the local discharge permit, the 

POTW takes action to enforce the provisions of the local permit. 

As non-domestic discharge permits are written by the POTW, the pollutant database established by the 

Headworks Analysis is adjusted to reduce the amount of pollutant available for other non-domestic users 

as some of the capacity has been taken by one of the other non-domestic users.  As the treatment capacity 

of a particular pollutant has been expended, the POTW will need to either add additional unit processes 

to remove that particular pollutant, decrease the availability of that pollutant to all non-domestic users, 

or put a moratorium on accepting any more of that pollutant into the POTW.  Without the ability to accept 

the additional pollutant, the POTW would be forced to require that the industrial users install 

pretreatment to remove the pollutant prior to discharging to the POTW.  The installation of additional 

pretreatment to meet more stringent limits on a particular pollutant may be a disincentive to industries 

considering locating within Fairfield County. 
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The Headworks analysis also helps prevent excess loadings of the conventional pollutants biochemical 

oxygen demand (BOD), total suspended solids (TSS), fecal coliform bacteria, oil and grease, and pH.  

Although POTWs are designed to treat conventional pollutants, these pollutants have caused violations 

or operational problems at the POTWs.  Many POTWs have ongoing problems with excessive loadings of 

BOD and TSS from industrial and commercial sources causing pass through or interference and problems 

in the collection system.  Keeping track of the entire pollutant inventory of a POTW through the 

Headworks Analysis database is important to the treatment plant’s safe and reliable operation. 

A nonconventional pollutant is any pollutant that is neither a toxic pollutant nor a conventional pollutant. 

DHEC has sought to reduce the volume of nonconventional pollutants such as nutrients (e.g., ammonia, 

nitrogen, phosphorus) and other chemicals discharged from POTWs.  Excess nutrients in surface waters 

can cause excessive algal growth, reduce dissolved oxygen, and impair aquatic life.  The impetus for 

phosphorus limits in the Broad River Basin is the algal growth in the Santee lakes and as such, DHEC has 

imposed phosphorus limits on all discharges from POTWs that flow into the Santee Basin.  Another 

example of nonconventional pollutants is molybdenum, which can be introduced to the wastestream from 

the use of corrosion inhibitors at IUs that add cooling water and boiler water corrosion control additives.   

To achieve the industrial growth that Fairfield desires, understanding the application of pretreatment 

requirements and well managing a pretreatment program is crucial.  Many industries desire to avoid 

having to install pretreatment systems prior to discharge into the POTW and many have wastewater 

discharges that contain high concentrations of Priority Pollutants.  It is generally much more cost effective 

to remove high concentrations of a priority pollutant at the source rather than having to remove that 

pollutant once it has been diluted into the main POTW wastestream.  Reductions in pollutants discharged 

can ensure that industrial development vital to the economic well-being of Fairfield County is compatible 

with a healthy environment.  

While the establishment of the industrial pretreatment program will be required regardless of the 

discharge location, the discharge limits at each location will control how much constraint will be necessary 

for the industrial discharges to meet those limits as determined by the Headworks Analysis which will be 

different for each location.  Toxicity from metals and organics is of primary concern for any industrial 

discharges.  Due to the limitations on effluent dilution at the Big Cedar Creek and its lower assimilative 

capacity, that discharge location will correspondingly have more stringent pretreatment requirements for 

toxicity, metals, and organics than the discharge at the Broad River, which will be more costly for the 

industrial users.  While the Broad River will have the same concerns, it will be easier to meet the discharge 

requirements at that location. 

2.4 208 Water Quality Plan 

2.4.1 Role of the Central Midlands Council of Governments 

Among the other planning activities contained within the Clean Water Act, Section 208 of the Act was 

developed for the purpose of encouraging and facilitating the development and implementation of area-

wide wastewater management plans.  It required the governors for each state to identify areas with water 

quality problems and designate an entity to develop management plans to address those problems. 

The purpose of the 208 plan is to facilitate a systematic, regional approach to protecting water quality by: 

1. Identifying water quality management areas 
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2. Documenting current and future wastewater infrastructure needs 

3. Outlining policies that guide the wastewater infrastructure permitting process 

4. Providing administrative procedures to document plan modifications and allow for transparency 

and public involvement. 

The Governor of South Carolina has designated six Councils of Governments (COGs) as planning agencies 

for six regions of the State, which, as a result of urbanization, among other factors, had substantial water 

quality issues. These six COGs are responsible for planning in 24 of the State's 46 counties. The South 

Carolina Department of Health and Environmental Control (DHEC) is the planning agency for the 

remaining 22 counties known as the non-designated area of the State, most of which were in rural, more 

undeveloped counties.  The CMCOG is the planning agency for the central-midlands region, which includes 

Fairfield County, Richland County, Lexington County, and Newberry County. 

In 1997 and again in 2004, the CMCOG updated their 208 plan.  As the State water quality management 

planning agency, DHEC is also responsible for certifying, approving, and submitting to EPA any Water 

Quality Management Plans and updates prepared by other designated regional planning agencies in 

accordance with the Act (40 CFR 130.10(b)(4)).  DHEC refused to certify and approve the 2004 

amendments to the CMCOG 208 plan.  Therefore, the current plan for the CMCOG Water Quality 

Management Plan is dated October 1997 and incorporates any planning activities that are currently being 

used for facilities planning. 

2.4.2 Role of the Designated Management Agencies 

The provisions of water quality management plans, after approval by EPA, are carried out by designated 

management agencies.  These agencies are responsible for constructing, operating, and maintaining 

publicly owned wastewater treatment facilities and have the legal authorities necessary to implement the 

plans.  Management agencies or combinations of agencies must have certain authorities and operational 

capabilities and be willing to accept the responsibilities associated with designation.  A principal part of 

the 208 Plan is the identification of each management agency and its respective management boundary. 

According to the Clean Water Act in Section 208 (c)(2), each designated management agency must have 

adequate legal authority to: 

A. Carry out appropriate portions of an area-wide waste treatment management plan, 

B. Effectively manage waste treatment works and related facilities serving such an area, 

C. Directly or by contract, design and construct new works, and operate and maintain new and 

existing works as required by the plan, 

D. Accept and utilize grants, or other funds from any source, for waste treatment purposes, 

E. Raise revenues, including the assessment of waste treatment charges, 

F. Incur short and long-term indebtedness, 

G. Assure in the implementation of an area-wide waste treatment management plan that each 

participating community pays its proportionate share of waste treatment, 
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H. Refuse to receive any wastes from any municipality or subdivision which does not comply 

with any provision of an approved plan, and 

I. Accept industrial waste for treatment. 

Each designated management agency agrees to accept certain responsibilities, usually by signing a 

Willingness and Implementation Statement. Except as noted in the individual Willingness and 

Implementation Statement, the agencies listed in section VII are responsible for: 

A. Establishment or continued implementation of a regulatory program to control: 

1. Location of public and private domestic waste treatment facilities (this is to be 

accomplished before award of an SRF loan). 

2. Appropriate waste treatment policies and procedures to include: 

a) A schedule of fair user charges, 

b) Pretreatment standards for industrial wastes (if needed) and regulatory controls to 

accept or refuse municipal and/or industrial waste, 

c) Such other policies and procedures as may be appropriate. 

3. Implementation of the state and EPA approved area wide facilities waste treatment plan 

and updating the facilities plan periodically as necessary and appropriate. 

B. Development or continued implementation of an effective series of administrative 

management procedures and a personnel system appropriate to staff the agency for the 

discharge of its duties and responsibilities. 

The EPA approved a determination by the S.C. Attorney General that all incorporated municipalities, 

counties, and special purpose districts in South Carolina are legally capable of performing the duties of a 

designated management agency.  If the entity agrees to execute responsibilities as described above, it 

may be designated as a management agency.  The designation must first be certified by DHEC and 

submitted to the EPA by the Governor of South Carolina for approval. 

If a designated management agency desires to provide wastewater service within another management 

agency's jurisdiction, the boundaries of the designated management agencies must be modified.  

Modifications are more easily made when all affected parties agree, and sufficient documentation of the 

agreement can be provided.  Modifications to management agency designations must be submitted to 

CMCOG and DHEC for review.  Once approved, the CMCOG will amend the plan in accordance with the 

procedures outlined in the plan. 

The location and sizing of wastewater treatment plants and their accompanying collection lines are 

typically initiated by the designated management agencies. The management agency provides its own 

decisions concerning the need to expand, consolidate, and otherwise direct its own program. 

The need for phasing of wastewater treatment capacity is determined by the management agencies and 

may be dependent on their local needs and ability to finance wastewater facilities.  Phasing may be 

necessary when additional quality of treatment is required by DHEC and the provider needs time for 

engineering, financing, or technology development.  Phasing may also be a result of postponing 

construction until the anticipated need for wastewater facilities actually exists. 
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It is important for FJWSS to be designated as a management agency and have control of its own territory 

for two important reasons:  

1 FJWSS should have the ability to seek amendments of the 208 Plan on its own behalf for future 

upgrades and capacity increases to the plant 

2 FJWSS should have the ability to qualify for SRF Loans and EPA Federal grants. 

2.4.3 Modification of the 208 Water Quality Plan 

The 208 Plan is usually modified for one of two reasons. One is to comprehensively update the Plan, or a 

portion of it, to reflect changing conditions or needs. Updates usually cover the entire planning area. A 

Plan update has no specific information requirements, although 40 CFR Part 130.6 discusses several 

priority elements including implementation measures, municipal and industrial waste treatment needs, 

management agencies, total maximum daily loads, effluent limitations, basin plans, and nonpoint source 

management and control. For administrative purposes, plan updates are considered major amendments 

and therefore require public input and EPA approval as described below. 

The other reason for 208 plan modification is to enact an amendment that is focused on a particular 

project.  An amendment is usually narrower in scope and based on changing conditions in a smaller area 

rather than conditions or policies that affect the entire planning region.  As mentioned previously, the 

current 208 plan does not address a new wastewater treatment facility in Fairfield County, nor does the 

CMCOG recognize the FJWSS as having any management agency authority in Fairfield County.  The 208 

plan contains service area maps that show which entities are allowed to manage wastewater facilities in 

each area of the county.  Since the first step toward permitting a new wastewater plant is to assure that 

the proposed project is in conformance with the 208 Plan, the 208 Plan will have to be modified to address 

a new wastewater plant for Fairfield County and any management agency area that will be controlled by 

FJWSS. 

The Total Maximum Daily Load (TMDL) for pollutants in the Broad River Basin have already been 

established which will apply to any part of the Broad River and its tributaries which includes Big Cedar 

Creek.  The CMCOG assists DHEC to establish how much of each TMDL is allocated to the individual 

discharge permits and how the pollutant load is shared between the various dischargers throughout the 

watershed.  The amount of TMDL allocated to a discharge is important for determining the level of 

treatment required.  The more stringent the limits, the higher the level of treatment required, and the 

more treatment of the effluent will cost to meet those limits.  It is beneficial for a discharger to have as 

much of the basin’s TMDLs as possible to keep capital and operating costs down. 

It is important to note that the policy of the CMCOG has been that they do not withhold any of the TMDL 

loading for future capacity or expanded facilities.  Instead, the TMDL of the basin is distributed amongst 

the existing dischargers.  As a result, for a new discharge to have any portion of the TMDL, the existing 

dischargers will be required to relinquish some of their current existing loading into the waterbody.  Over 

the years, this has caused great angst at the CMCOG as some utilities who have enjoyed having the vast 

majority of the TMDLs have been forced to relinquish some of their loading so that others could expand 

their discharge.  Therefore, even though the wasteload allocation from DHEC indicates limits based on a 

pro-rate share of the TMDL based on flowrate in the basin, it contains a caveat that the actual pollutant 

loading that may be on the final permit requires negotiation with other dischargers to give up some of 

their loading.  In this case, Richland County, Columbia, Cayce, and East Richland would have to relinquish 
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pollutant loading for Fairfield to have any pollutant loading at any location in the Broad River basin.  FJWSS 

will need to be mindful of this as they request 208 Plan amendments. 

2.4.4 Amendment of the 208 Water Quality Plan 

An application to amend the 208 Plan may be made by a designated management agency to CMCOG.  

Amendments are classified as either major or minor.  CMCOG shall determine whether a request is either 

a major or minor amendment.  All amendments must be sponsored by a Designated Management Agency 

or the CMCOG Board. 

Major amendments are defined as the following: 

1. New wastewater treatment facilities with a design flow of 1.0 MGD, or >: 

2. Existing WWTFs, which will be expanded by at least 50% of the current design capacity 

with respect to flow; 

3. Changes in management agency status, condition or geographic management area such 

that the change significantly alters the provision of wastewater collection, transportation, 

treatment or potentially impairs water quality. 

4. Proposed projects which conflict with the goals and objectives of the WQMP, such as 

those listed below, or specifically stated plan policies would require a plan amendment. 

The applicant must request an amendment in writing to initiate the amendment process.  The applicant 

is responsible for all initial submission requirements and any additional information or studies requested 

during the amendment process by the Environmental Planning Advisory Committee (EPAC) or CMCOG. 

Unless otherwise directed by the Chairman of EPAC with concurrence from the Chairman of CMCOG 

Board, the EPAC will review all proposed major amendments and submit recommendations to the CMCOG 

Board for final action.  The applicant should be present during the EPAC or Board meetings to discuss or 

present the amendment and respond to questions.  Recommendations from EPAC to the CMCOG are to 

be one the following: 

1. Approval; 

2. Approval with Conditions; 

3. Denial - In cases of denial, the applicant may choose to revise their application to conform 

with the plan. 

An advertised public information meeting will be held for the plan amendment as determined by CMCOG, 

and will be scheduled following an EPAC recommendation.  The meeting may be held in the applicant's 

jurisdiction or at the offices of the CMCOG.  The meeting must be scheduled for a weekday evening and 

held in a handicapped accessible public building. 

Public notice for such meetings will be published in the newspaper of general circulation in the region at 

least fifteen (15) days prior to the meeting.  The applicant will provide a review copy of the proposal to 

the CMCOG.  The proposal and supporting documentation will be made available for public review during 

normal business hours. The advertisement will state where these copies are available for review. 

The public information meeting will be conducted by the Chairman of EPAC or his designee and staff of 

the Council. The applicant must attend the public meeting to assist in responding to questions concerning 

the proposed amendment.  Verbal and written comments will be received at the public meeting. 
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Additional written comments may be submitted up to seven (7) days following the public meeting or prior 

to the next regularly scheduled CMCOG Board meeting. 

After the public information meeting, all proposed amendments will be placed on the agenda of the 

CMCOG Board. The EPAC Chairman, assisted by staff, will present the proposed amendment, 

recommendation of EPAC, and a summary of public comments.  The applicant and other parties may be 

invited to attend the meeting and may address the issue at the discretion of the Board. Action by the 

CMCOG will take one of the following forms: 

1. Approval; 

2. Approval with Conditions;  

3. Denial; or 

4. Referred back to EPAC for further study. 

At a minimum, before an application can receive consideration by CMCOG, the applicant may be required 

to provide information which, at a minimum where it applies, addresses the following: 

1. Detailed description and scope of the project; 

2. Preliminary engineering data regarding facility design and cost; 

3. Financing strategy and/or feasibility analysis; 

4. Potential fiscal or engineering impact on existing facilities, if any;  

5. Associated environmental risks or impacts; 

6. Project justification or need; 

7. Summary examination of alternative options, where appropriate; 

8. Timing and phasing of the project or proposal. 

It is important to note that the burden of demonstrating the facts and merits of any plan amendment lies 

solely with applicant and is subject to whatever level of review is required by the CMCOG staff, EPAC or 

CMCOG Board.  DHEC and EPA, where required, must approve all amendments before they become part 

of the Regional Water Quality Management Plan.  Decisions of the Board of the CMCOG are considered 

final and are given to DHEC for concurrence. 

With regard to the plant being located on the Big Cedar Creek or the Broad River, both discharge options 

will require substantially the same 208 Amendment processes.   

2.5 Antidegradation Regulatory Requirements 

Antidegradation Implementation is initiated by an application to DHEC for a new or expanded discharge 

for an NPDES permit.  DHEC requires that an antidegradation analysis be completed to evaluate the 

socioeconomic impact and alternatives to discharging to waters of the State.  The antidegradation analysis 

must be prepared in accordance with SC DHEC Antidegradation Rules.  The antidegradation section of the 

PER must present results and discussions of an alternatives analysis, and an economic & social 

development analysis for the proposed wastewater discharge to accommodate Fairfield County. 

In the context of concern over lowering water quality, the terms “new” or “expanding” includes the 

addition of pollutants in type or magnitude and not just an increase in flow.  The analysis must provide a 

written statement that alternatives for the elimination or minimization of the proposed discharge have 
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been evaluated by the project's consulting engineer as part of DHEC’s antidegradation implementation 

process.   

For each alternative listed, the analysis must address whether it is economically or technologically 

reasonable to eliminate or minimize the discharge that would lower water quality.   

Options that must be considered as part of an antidegradation analysis are:  

1. Water recycle or reuse 

2. Use of other discharge location  

3. Connection to other WWTPs 

4. Land application 

5. Product or raw material substitution  

6. Other treatment options/alternatives 

Other activities requiring non-point source controls through permits or certifications, such as stormwater 

permits, are also subject to the State's Antidegradation Implementation.  DHEC uses a parameter-by-

parameter approach for implementation of the antidegradation rules and will review each parameter 

separately as it evaluates an application for a new or expanded discharge.  All waters of the State will be 

provided with a minimum of at least one of four levels of antidegradation protection as contained in R.61-

68.D as described below. All waters of the State are considered high quality waters where the water 

quality exceeds levels necessary to support classified and existing uses or have available assimilative 

capacity for some constituents.  Most of the waterbodies that have impaired water quality are limited for 

only one parameter. 

All waters in South Carolina are classified. The classifications of the waters consist of two parts: the best 

uses to be made of a waterbody and instream water quality standards which are stringent enough to 

protect the classified and existing uses. Existing uses are defined in R.61-68 as those uses actually being 

attained in or on the water regardless of the classified uses. Existing uses also apply to those waterbodies 

with water quality suitable to allow the uses to be attained in and on the water in accordance with Section 

303(a) of the CWA.  This section of the Act established existing State water quality standards for uses that 

were in effect prior to the enactment of the CWA as a "starting point" for water quality standards. 

Section D.1 of R.61-68 requires the protection of existing uses and the level of water quality to protect 

those uses for all waters of the State.  There are four tiers or levels of protection.  Tier 1 applies a minimum 

level of protection to all waters.  Tier 2 applies to high quality water where the water quality exceeds the 

mandatory minimum levels and Tier 3 applies to Outstanding National Resource Water (ONRW) and do 

not allow for any permitted discharges.  There is also a Tier 2 ½ which provide for a higher level of 

protection than Tier 2 but do not meet the criteria for Tier 3.  Tier 1 implementation would be as follows: 

1. To implement Tier 1 antidegradation, DHEC determines if a planned discharge would lower water 

quality to the extent that it would no longer be sufficient to protect and maintain the existing uses 

of that waterbody.  Any discharge which would remove an existing use is inconsistent with the 

State's Antidegradation Rules which assert that existing uses are to be maintained and protected.  

In such a circumstance, the planned discharge must be avoided or adequate mitigation or 

preventive measures must be taken to ensure that the existing uses and the water quality to 

protect them will be maintained. 
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2. DHEC has initiated water quality assessment and protection on a watershed basis in order to 

emphasize a coordinated approach to basin management and water quality maintenance or 

improvements.  This also better addresses congressional and legislative mandates, better utilizes 

current resources, and better informs the public and the regulated community of existing and 

future water quality issues.  The watershed management process focuses DHEC’s resources and 

enables staff to target work efforts in order to maximize useful results.  Development of the 

watershed strategies includes wasteload allocations and Total Maximum Daily Loads (TMDLs) for 

specific waterbodies that may not be fully supporting all the uses of the waterbody.  DHEC defines 

total load allocations as a wasteload(s) for point source discharges and load(s) for nonpoint 

sources. The total load allocation of a waterbody incorporates both point and nonpoint sources 

where applicable.  

 

In anticipation of the development of a TMDL for a specific waterbody, the Department may 

conclude that a proposed discharge will not cause or contribute to an impairment of the 

waterbody based upon the specifics of a total load reallocation that has been agreed to by the 

project applicant(s) in accordance with areawide planning agencies pursuant to Section 208 of the 

CWA.  The reallocation is allowed as an interim measure until a TMDL pursuant to Section 303 of 

the CWA can be developed.  The Department will ensure that the public health and welfare will 

not be endangered if reallocation is allowed.  Since all waters of the State are considered high 

quality in that they possess assimilative capacity for some constituents, any proposed discharge 

will be subject to an alternatives analysis as required by R.61-67.200.D.1.k and Section 208 of the 

CWA. 

 

The following examples (not inclusive) describe how the Antidegradation Rules are implemented 

for Tier 1 protection: 

i. When the available assimilative capacity of a waterbody is not sufficient to ensure 

maintenance of water quality standards for a parameter of concern with an additional 

load to the waterbody, then the Department will not allow a permitted net increase of 

loading for the parameter of concern or pollutants affecting the parameter of concern. 

This no net increase will be achieved by the reallocation of existing total load(s) or by 

meeting the applicable water quality standard(s) at the end-of-pipe. Until such time that 

a TMDL is developed for the parameter of concern for the waterbody, no discharge will 

be allowed to cause or contribute to further degradation of the waterbody. 

ii. When applying narrative standards included in R.61-68, if nutrient loadings caused a 

waterbody to be on the impaired waters list in accordance with Section 303(d) of the 

CWA, then the Department will not allow a permitted net increase of loading for the 

appropriate nutrient(s) until such time as a TMDL is developed for the parameter of 

concern for the waterbody.  No discharge will be allowed to cause or contribute to further 

degradation of the waterbody. 

iii. When applying numeric standards included in R.61-68 for human health, aquatic life, and 

organoleptic protection, if a waterbody has been affected by a parameter of concern 

causing it to be on the impaired waters list in accordance with Section 303(d) of the CWA, 

then the Department will not allow a permitted net increase of loading for the parameter 
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of concern unless the concentration of the parameter of concern will not cause a violation 

of water quality standard(s).  This no net increase will be achieved by reallocation of 

existing total load(s) or by meeting applicable water quality standard(s) at the end-of-

pipe.  Until such time as a TMDL is developed for the parameter of concern, no discharge 

will be allowed to cause or contribute to further degradation of the waterbody. 

3. Any allowed permit would proceed through the permitting process and allow for public 

participation.  DHEC fulfills its remaining requirements of public participation by notifying 

individuals who have expressed concern about the proposed conditions of the specific permit.  A 

Public Notice containing a statement that the proposed NPDES permit will address 

antidegradation concerns is issued and comments are requested from the public on the matter. 

Further, DHEC complies with requirements in its permitting regulations that require public notices 

of permitting actions and uses many methods for addressing the posting of notices such as 

displaying the notice in prominent locations. 

4. Once the Tier 1 antidegradation review is completed by the Department, documentation of its 

final decision will be included in the rationale for the permit.  The Bureau of Water will maintain 

a database that will include the Department's evaluation and final decision of all permits that have 

been reviewed under these conditions. 

As described, the regulations for 208 Plan modifications, antidegradation analysis, NPDES permitting, and 

DHEC construction permitting provide many opportunities for public input during the entire permitting 

process.   

The 208 Plan amendment process will be the same regardless of whether the discharge location is on Big 

Cedar Creek or the Broad River.  However, negotiations with the other dischargers for loading in the river 

may affect which discharge is more favorable from their perspective than the other.  Public participation 

may also affect the decision of various CMCOG members as well. 
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3.0 Service Area and Customer Base 

3.1 Management Agency vs Service Provider Status 

As described in 2.4.2 above, all incorporated municipalities, counties, and special purpose districts in 

South Carolina are legally capable of performing the duties of a designated management agency.  The 

designated management agency (DMA) has an important duty because the DMA for an area controls the 

location and sizing of wastewater treatment plants and their accompanying collection lines.   

The DMA for an area can contract or designate a provider for wastewater service in a portion of their DMA 

area, however, the DMA still controls the area being served by the wastewater service provider.  The 

designated management area is distinguished from a sewer service area where a service provider actually 

supplies wastewater collection and/or treatment services but has no authority.  The DMA also provides 

its own decisions concerning the need to expand, consolidate, and otherwise direct its own wastewater 

program within its area to the COG in the 208-planning process.  This includes the need for phasing of 

wastewater projects and the ability to finance wastewater facilities. 

According to DHEC’s 208 Plan for non-designated areas of SC, only designated management agencies are 

eligible for loans from the SRF program for construction or repair of wastewater systems.  This appears to 

be derived from requirements contained in the CWA.  Section 208(d) of the CWA states that: 

“After a waste treatment management agency having the authority required by subsection (c) has 

been designated under such subsection for an area and a plan for such area has been approved 

under subsection (b) of this section, the Administrator shall not make any grant for construction 

of a publicly owned treatment works under section 201(g)(1) within such area except to such 

designated agency and for works in conformity with such plan.” 

The State Revolving Fund (SRF) loan program is a federally capitalized loan program by the EPA through a 

grant to each state.  In South Carolina the SRF loan program is jointly administered by DHEC and the SC 

Rural Infrastructure Authority (RIA).  The SRF provides low interest rate loans for wastewater utilities 

under the Clean Water SRF program.  These loans are available for the construction or repair of 

wastewater systems to municipalities, counties, and special purpose districts.   

Provided that these provisions apply to Fairfield Joint Water and Sewer System, without designated 

management agency authority over the area of Fairfield County that they intend to serve, they would be 

ineligible for SRF low interest loans.   

The current designated management agency map for Fairfield County is shown in Table 3-1 - Existing 208 

Management Areas.  Since FJWSS has not been designated as a management agency in Fairfield County, 

if they wish to make an application for DMA status, it will require a modification of the 208 Maps for them 
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to become a DMA for a portion of Fairfield County.  The CMCOG 208-plan requires that new management 

agency applicants must be eligible and meet the criteria given in 2.4.2 above, obtain approval of a 208-

plan amendment, and receive a favorable recommendation from the Governor.  In addition, management 

agencies may be de-designated if they no longer satisfy the requirements or if they request de-

designation.   

Since the area proposed to be served by FJWSS are within portions of the Winnsboro and Ridgeway 

designated areas, these two municipalities would need to relinquish a portion of their area to FJWSS if 

FJWSS is to be designated as a management agency within these areas.  When a DMA desires to provide 

wastewater service within another management agency's jurisdiction it is beneficial that all of the affected 

entities agree to the modified boundary.  Modifications can be made much easier when all affected parties 

are in agreement and sufficient documentation of the agreement can be provided. 

Both of the considered alternatives at Big Cedar Creek and the Broad River will require 208 amendments 

in order to make FJWSS a Designated Management Agency.   

3.2 Wholesale vs Retail Customer Base 

A requirement in structuring rates is that the total revenue generated must cover the cost of providing 

sewer service to customers.  Another key component in structuring rates is to ensure that the cost of 

providing service to the various customer classes is equitable.  An important part of establishing sewer 

rates is to identify the cost of service by customer class.  The method used is generally recognized by 

courts of law as an acceptable means of setting rates and it helps in creating a rate structure that is 

Table 3-1 - Existing 208 Management Areas 
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defensible and in accordance with the Water Environment Federation Manual of Practice 27.  The cost-

of-service process includes the following steps: 

1. Allocation of all expenses and assets that should be accounted for in the sewer rate 

2. Identification of the revenue requirements by functional categories using general expenses 

3. Allocation of the functional costs to appropriate cost components 

4. Development of units of service by customer class for each cost component 

5. Development of unit costs of service by dividing the total costs for each cost component by the 

respective total system units of service 

6. Distribution of costs to customer classes based on the unit costs of service and class’s units of 

service for each cost component 

Each of the sewer operational functions can be further allocated to the specific service requirements that 

are imposed by customers.  The sewer facilities must support not only the total volume of sewer 

discharged by customers, but also consider how the flow is discharged, the strength or pollutant load of 

the sewerage in several different categories, and customer services required which all have an impact on 

the treatment costs.  In allocating the annual costs of service to cost components, a functional cost 

allocation methodology is generally used for a sewer system.   

In this method, expense categories allocate costs across the primary cost components for wastewater 

operation and maintenance as well as sewer assets.  For sewer, the following components are widely used 

– volume, capacity, wastewater strength, and customer costs.  The Volume category is for items whose 

cost is dependent exclusively on the volume of wastewater treated.  Items in that category would be items 

such as disinfection costs at the wastewater treatment plant where the amount of chlorine used or 

effluent pumping costs are purely dependent on the flow actually received.  The Capacity category is for 

items whose costs are dependent on the peak capacity of the wastewater system.  Items in that category 

may include items such as a pumping station that is designed based on the peak flow and not an average 

flow or an equalization basin that is needed to accommodate peaks.  The wastewater strength component 

includes a breakdown of Total Suspended Solids (TSS), Biochemical Oxygen Demand (BOD), and Ammonia 

(NH3).  The strength components affect the cost of operating the biological portion of the treatment plant.  

Items in that category include aeration basins, sludge digestors, and sludge dewatering and disposal.  The 

higher the strength of the wastewater, the more electricity, chemicals, and landfill costs for a given 

volume.  The customer costs component includes meters and services, and billing and collection.   

The rate making process is identical whether or not the customers are “retail” or “wholesale”.  The main 

difference whether or not the customer is retail or wholesale is on the end user of the system and who 

determines the final rate for service.  If a customer is a wholesale user, then that implies that the customer 

is buying sewer treatment from FJWSS and reselling the treatment in that customer’s service area.  The 

end user will be a retail customer to the wholesale user and will pay rates to the wholesaler that have 

been determined by the wholesaler based on how the wholesaler decides to allocate their costs to their 

customer base.  A retail customer is the end user of the service and pays rates directly to FJWSS that have 

been determined by FJWSS.  Regardless of the customer type, FJWSS must set their rates to recover all of 

its costs of service. 
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The purpose for the formation of the FJWSS was to provide wastewater service that will support growth 

in Fairfield County.  That mission requires that the end user rates for providing the wastewater service are 

sufficient to cover all costs, support expansion of the wastewater system to serve growth, and be 

competitive with other utilities in the state that are competing for the same industrial base as Fairfield 

County.  For the retail customer base, FJWSS would have the responsibility of determining the end user’s 

rates.  For all wholesale customers, FJWSS would still be responsible for setting rates for the wholesale 

customer but would otherwise relinquish the rate setting responsibilities to the wholesaler to determine 

the end user’s rate.  To be able to control the wastewater rates charged, it would be best if FJWSS had a 

retail customer base in their service area.  FJWSS could also establish bulk rates for high volume customers 

as well. 

One goal of the members of FJWSS is to provide wastewater service at rates that are as low as possible, 

based upon the cost to provide service and maintain adequate reserves and depreciation. To achieve this 

goal, and for FJWSS customers to benefit from the Dominion settlement funds paying for much of its initial 

capital costs, retail and wholesale rates should be set strictly on the basis of these costs.  FJWSS should 

set forth policies and procedures that keep all generated funds in the system for growth of the system or 

for keeping rates and capacity fees down.  They should also set forth operating procedures to keep all 

costs and expenses directly attributable to the cost of service.  Everything should be verifiable and audited 

regularly. 

3.3 Acceptance of Winnsboro and Ridgeway as Wholesale Customers 

The ability to accept Winnsboro and Ridgeway should they choose to become wholesale customers to the 

FJWSS will depend on the available capacity and need for discharge into the new wastewater treatment 

plant.  In the case of Ridgeway, since their existing facility is less than 120,000 gallons per day, FJWSS 

would be in a position to accept all of Ridgeway’s wastewater initially with a 2 MGD wastewater treatment 

plant and still retain sufficient capacity in the new wastewater plant for the anticipated industrial growth.  

However, Winnsboro’s system is much larger and FJWSS would not be in a position to accept all of 

Winnsboro’s wastewater initially and still have sufficient treatment capacity to offer new industrial 

development.  It is estimated that the existing industrial parks and the future Megasite will need at least 

2 MGD of capacity in the new wastewater treatment plant meaning that the expansion of the wastewater 

treatment facility from its initial capacity of 2 MGD to 4 MGD or more would be necessary to be able to 

accept all of Winnsboro’s flow in the future.   

The choice of discharge location does not directly affect the ability of FJWSS to accept Winnsboro and 

Ridgeway as wholesale customers, provided that there is no issue with further expanding the discharge.  

Based on previous resistance to a potential discharge into the Big Cedar Creek, there may be even more 

resistance to expanding the discharge from 2MGD to 4 MGD than there may be with a discharge at the 

Broad River. 

4.0 Wastewater Description and Characteristics 

4.1 Description 

Wastewater is a combination of liquid or water-carried wastes removed from residences, institutions, 

commercial, and industrial establishments.  There are many terms used for the individual constituents of 
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concern in wastewater.  Engineers often use the terms contaminants, impurities, and pollutants 

interchangeably to describe the constituents of concern.  Characteristics refer to a group of constituents 

and may be physical, chemical, or biological in nature.  The residuals produced by wastewater treatment 

are primarily organic solid products that are generally referred to interchangeably as sludge, solids, or 

biosolids. 

4.2 Wastewater Flow and Sources 

The components that make up wastewater flow from most systems are domestic, industrial, and 

inflow/infiltration.  The domestic component is the wastewater that is discharged from residences, 

commercial, institutional, and similar types of facilities.  This component is primarily from human related 

activities such as human waste, washing clothes, cooking, cleaning, and other such activities.  Industrial 

wastewater predominately contains waste from industrial processing and manufacturing.  

Inflow/infiltration (I/I) describes water that is entering the wastewater collection system either directly or 

indirectly.  Infiltration enters through either leaking pipe joints, cracks, and breaks in the system.  Inflow 

is generated from roof vents, basement drains, or manhole covers.   

The amount of flow from various sources is constantly changing from one minute to another.  When 

describing the permitted flow of a facility, it is generally given that it describes the average daily flow (ADF) 

of the system.  At any given time, the flow in the system will be higher or lower than the average meaning 

that there are peaks in the flow that must be addressed.  Therefore, it is important to understand the 

timing of receiving wastewater in addition to the amount of wastewater received.  An industry that needs 

100,000 gallons per day but is discharging that amount during the normal workday would be discharging 

at a 300,000 gallon per day rate.  In general, for the design of wastewater systems, DHEC requires that 

systems be designed to handle flows that are 2.5 times the average daily flow for the system during the 

peak month of the year.  The difference in average and peak design conditions is the cause for confusion 

among many non-engineers, especially when being asked about the “capacity” of a pump station or a 

sewer line.   

These peaks in the flow rate must be considered for all of the wastewater infrastructure, but these peaks 

require that the plant at the Big Cedar Creek discharge location will include a 2 MGD equalization tank to 

hold the raw sewerage so that it can store the peak flow and then treat it when the flow drops below the 

average.  This contrasts with the Broad River discharge option that is able to handle peaks of 2.5 times 

the average flow and still meet treatment limits due to its flow-through characteristics.  This is discussed 

in greater detail in Section 6.0 - Wastewater Treatment Process Options.   

4.3 Characteristics of Wastewater 

The physical, chemical, and biological constituents of wastewater also vary throughout the day.  Typical 

wastewater constituents are found in Table 4-1 - Typical Wastewater Characteristics.  There are many 

constituents that must be considered in the design of wastewater facilities, but the ones that are most 

discussed are BOD, TSS, Ammonia, UOD, and Phosphorus.  Perhaps the least understood of these is BOD, 

which is biochemical oxygen demand.  Wastewater contains a variety of organic matter, most notably 

proteins, carbohydrates, fats, oils, and grease.  The most widely used way to measure the strength of the 

organic matter has been to use the 5-day BOD test (BOD5) which measures the amount of dissolved 

oxygen that is used by microorganisms to oxidize the matter over a 5-day period.  As in the name, it takes 
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5 days to run this test, so it is difficult to use the results for process control as the results are for 

wastewater that was sampled 5 days ago, not what is being experienced at the moment. 

TSS stands for total suspended solids and can be a mix of both suspended organic matter and non-organic 

particles suspended in the wastewater.  Urea, the major constituent of urine, is also an organic compound 

in the wastewater that will break down from enzymes inside the sewer pipes into ammonia.  The ammonia 

also exerts an oxygen demand that is part of the results of the BOD5 test.  The complete oxidation of 

ammonia requires about 4.53 pounds of oxygen per pound of ammonia.  UOD is the ultimate oxygen 

Table 4-1 - Typical Wastewater Characteristics 
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demand and is the measure of the ultimate oxygen demand created by both the BOD and Ammonia.  For 

a plant with a high industrial flow component, the UOD may actually govern the discharge limits, requiring 

that the BOD and Ammonia combined must be less than the levels specified individually for those 

components.  These measures of oxygen determine how much of the pollutant must be removed to meet 

the criteria set forth in the NPDES permit.  These parameters drive the design of the treatment plant.  The 

more BOD and Ammonia that is in the influent and the lower the allowed BOD, Ammonia, and UOD that 

is allowed in the effluent dictate that the plant must remove a larger amount of the pollutants.  The lower 

effluent limits of the Big Cedar Creek discharge location will dictate that a higher removal rate of the 

pollutants is required to meet the discharge limits.  As the plant is expanded from 2 MGD to 4 MGD at Big 

Cedar Creek, the level of treatment at that location must also increase to meet the discharge limits which 

become more and more strict as the flow increases.  In effect, the total pollutant load remains constant 

even though the flow in the plant has doubled thus requiring a higher level of treatment.  As noted 

previously, the UOD at Big Cedar Creek is less than 25% of the UOD allowed on the Broad River.  As the 

plant is expanded at the Broad River, the concentration-based limits stay the same, meaning that the total 

pollutant load will double when the plant flow is doubled from 2 MGD to 4 MGD.  Thus, for the plant on 

the Big Cedar Creek, the design will have to anticipate the plant being able to meet the discharge limit 

requirements for 4 MGD even though it may only be 2 MGD initially.  Otherwise, the upgrade from 2 MGD 

to 4 MGD will be more expensive due to retrofits that may be necessary to improve the treatment levels. 

4.4 Impact of Discharge on Receiving Waters – Waste Load Allocation 

A Total Maximum Daily Load (TMDL) is the calculated maximum allowable pollutant loading to a 

waterbody at which water quality standards are maintained.  A TMDL is made up of two main 

components, a load allocation and a wasteload allocation (WLA).  A load allocation is the portion of the 

receiving water’s loading capacity attributed to existing or future nonpoint sources or to natural 

background sources.  The WLA is the portion of a receiving water’s loading capacity allocated to an existing 

or future point source.  A TMDL is a means for recommending controls needed to meet water quality 

standards in a particular water or watershed.  Historically, the typical TMDL has been developed as a 

wasteload allocation, considering a particular waterbody segment, for a particular point source, to 

support setting effluent limitations.  In order to address the combined cumulative impacts of all sources, 

broad watershed based TMDLs have been developed. 

The TMDL process is linked to all other State water quality activities.  Water quality impairments are 

identified through monitoring and assessment.  Watershed-based investigations result in source 

identification and TMDL development.  TMDLs form links between water quality standards and point and 

nonpoint source controls.  Where TMDLs are established, they constitute the basis for NPDES permits and 

for strategies to reduce nonpoint source pollution.  For the Midlands area, the Central Midlands Council 

of Governments has the responsibility of making recommendations for the allocation of the TMDL into 

the rivers for the dischargers into the system. 

In the WLAs for both Big Cedar Creek and the Broad River it should be noted that DHEC has indicated that 

the loading contained in the WLA will require relinquishment from other dischargers for Fairfield to be 

able to have those limits.  The parameters of most concern in this regard are phosphorus and UOD.  This 

is a consequence of the CMCOG having a policy of distributing all available pollutant loads to the existing 

dischargers in the waterbody.  The CMCOG is responsible for working with all of the dischargers to develop 

a workable solution, but it will require negotiation by FJWSS, nonetheless. 
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It should be noted that the WLAs contain several notations that are of paramount importance regarding 

obtaining an NPDES permit.  The Cedar Creek WLA has a CTC of 100%.  This means that toxicity testing will 

be based on using 100% of the treatment plant effluent and not diluted with water from the stream.   

While they do note that the CTC may change depending upon the outcome of a mixing zone study, since 

Cedar Creek has a 7Q10 flow (the lowest seven-day average flow that occurs once every 10 years) of 0.02 

CFS or about 12,900 gallons per day, it is doubtful that any dilution of effluent with creek water will be 

allowed for toxicity testing.  With the baseline flow in Cedar Creek so low, the flow in the creek will virtually 

be 100% wastewater treatment plant effluent.  Having no dilution for toxicity testing makes the likelihood 

of failing toxicity tests much greater, especially for a treatment facility that has a large percentage of 

industrial waste that may contain metals and volatile organics.   

The Broad River WLA discharge does not contain a CTC % limit for toxicity testing.  The toxicity 

requirement will be determined once a mixing zone study for the discharge has been completed.  The 

mixing zone study establishes how much a treatment plant’s effluent may be diluted with river water to 

perform the toxicity testing.  This dilution greatly improves the ability of a plant to have a higher toxicity 

level in the discharge but not violate the toxicity in the river in a way that would be detrimental to aquatic 

species.  Since the Broad River has a 7Q10 flow of about 724.6 CFS, or a flow of 468 million gallons per 

day, mixing zone dilution should be of great benefit.  The FJWSS discharge will represent only a fraction 

over 1% of the minimum Broad River flow even when expanded to 6 MGD.  The higher dilution factor at 

the Broad River discharge will have a positive impact on the ability of the treatment facility to serve 

industrial dischargers without violations and potentially reduce the pretreatment requirements for some 

industries.   

In addition to the organic constituents, there are also metallic constituents in the wastewater.  All living 

organisms require varying amounts of metallic elements such as iron, chromium, copper, zinc, and cobalt 

for proper growth.  However, the same metals can be toxic when present in elevated concentrations.  As 

an example, the limit for copper in drinking water is 1.3 mg/l.  However, if drinking water with that amount 

of copper in it were discharged at either of these two locations, the water would be toxic.  Metals can be 

found in residential and commercial discharges, but heavy metals such as cadmium, chromium, lead, and 

mercury are often found in industrial discharges.  For plants that receive industrial waste, it is common 

for the discharge to have metals limits in addition to toxicity.   

The Cedar Creek WLA shows that testing data must be submitted as a part of the NPDES permit 

application.  Part D of Form 2A requests expanded effluent testing data for metals, volatile organic 

compounds, acid- extractable compounds, and base-neutral compounds.  This provision is not stipulated 

in the discharge to the Broad River, presumably because the reasonable potentials for the Broad River are 

established and additional parameters are contained in the WLS.   

Since wastewater testing information for a new NPDES permit will be limited at the time of NPDES permit 

application, the reasonable potential analysis for Cedar Creek of the priority pollutants that may 

ultimately be in the wastewater cannot be completed.  After the final permit is issued, the permit may 

still need to be modified or revoked prior to the expiration date as a result of a new industry proposing to 

connect to the POTW.  Modifications differ from revocations and reissuance.  In a permit modification, 

only the conditions subject to change are reconsidered while all other permit conditions remain in effect.  

Conversely, the entire permit may be reconsidered when it is revoked and reissued.  A permit modification 

may be triggered in several ways.  For example, a representative of DHEC may conduct an inspection of 
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the facility that indicated a need for the modification (i.e., the improper classification of an industry), or 

information submitted by the permittee may suggest the need for a change, such as a new industry 

proposing to connect to the WWTP.  This is considered a major modification of the NDPES permit and will 

necessitate going back through the NPDES permitting process.  

The limits on the Broad River are known, have been well vetted, and have a low likelihood of changing 

from those given in the WLA and is capable of expanding the plant well beyond the current 4 MGD WLA.  

Conversely, given the conditions of the WLA on the Big Cedar Creek, reasonable potential has not been 

evaluated and there is a high probability that additional parameters will be added to the NPDES permit 

concerning metals or other priority pollutants for industrial users.  Furthermore, future growth of the 

facility beyond 4 MGD will be difficult since the limits will get more and more strict as the flow increases. 

5.0 Logistics and Transport of Wastewater 

5.1 Introduction 

Wastewater needs to be collected throughout a sewer system and delivered to a wastewater treatment 

facility for processing of the wastewater into clean water that is safe for discharge to a water body.  The 

wastewater collection is achieved through a combination of gravity sewers, pump stations, and 

forcemains.  DHEC regulates the design and construction of all wastewater infrastructure and has specific 

regulations regarding the design parameters for gravity sewer lines, pumping stations, and forcemains. 

5.2 Septicity of Sewer 

In wastewater, without oxygen, anaerobic conditions develop, and bacteria reduce the organic 

compounds to sulfur and sulfide.  Then sulfate-reducing bacteria utilize sulfates to form sulfides.  This 

condition is referred to as “septicity.”  It results in foul odors and corrosion of the sewer pipes due to 

hydrogen sulfide.  The amount of hydrogen sulfide (H2S) which will escape to the sewage atmosphere and 

cause corrosion depends on the sewage pH.  H2S is a toxic gas, heavier than air with a characteristic smell 

of rotten eggs.  Levels of hydrogen sulfide in wastewater have increased over the years.  Sulfides have 

risen steadily from the 1980’s to today due to longer retention times caused by urban sprawl with 

centralized treatment and change in wastewater biochemistry due to pretreatment legislation.  To protect 

public health, the Environmental Protection Agency’s (EPA) 1983 Categorical Pretreatment Act severely 

reduced metals limits for industrial dischargers.  Heavy metals react with dissolved sulfide in wastewater 

and render it insoluble.  However, in the absence of metals, the dissolved sulfide concentration has 

increased over the last 40 years.  With longer retention times through the sanitary sewer system, the 

wastewater becomes anaerobic which favors sulfate reducing bacteria (SRB).  

H2S corrodes copper and copper-based alloys, silver, and even cast-iron and stainless steel.  It affects 

electrical equipment as well.  If H2S is dissolved and oxidized the products are harmless.  Sulphur is 

produced if the oxidation happens at pH 6-7 and at higher values 7-9 H2S is oxidized to sulfurous 

compounds and then to sulfate.  However, since the sewer is damp and warm, it is full of autotrophic 

thiobacilli which will oxidize H2S to sulfuric acid. The sulfuric acid formed in the pipe depresses the pH 

which shifts the wastewater equilibrium to accelerate gas-phase corrosion. The amount of sulfide formed 

in a sewer line will be directly proportional to the retention time of the sewage in the main.  Septicity 

occurs in wastewater regardless of whether the transport pipeline is a gravity sewer or a forcemain.  The 
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longer the time, the greater the amount formed.  Therefore, the longer the sewer line, the higher the 

potential for hydrogen sulfide gas formation.   

The forcemain to the Broad River will have a high potential for hydrogen sulfide gas formation because of 

its length until the volume of flow increases.  Conversely, wastewater transmitted from Lake Monticello 

or Jenkinsville to Big Cedar Creek would also be subject to a high potential for hydrogen sulfide gas 

formation because of the long length of line and initial low flow conditions.  Hydrogen sulfide gas 

formation is an issue to be addressed in all large wastewater systems.  The fact that the wastewater will 

be anerobic upon arrival at the treatment facility does not create an issue with the biological treatment 

of the wastewater but rather is a benefit.  The only concern for the septicity is the corrosion and odor 

created by the sulfates.   

In order to reduce H2S, the pH of the wastewater can be increased by the addition of an alkaline material 

that will raise the pH.  Successful inhibition in the release of H2S has been achieved by the addition of 

sodium hydroxide (caustic), calcium hydroxide (lime), or magnesium hydroxide (milk of magnesia) to the 

wastewater subject to H2S formation.  When the pH of wastewater stays above 8.0, the hydrogen sulfide 

shifts to a soluble form and reduces the H2S gas production and its corrosion rate by about 90%.  Raising 

the pH in the wastewater has the secondary benefits of increasing the alkalinity in the wastewater and 

reducing fats, oils, and grease (FOG).  Sufficient alkalinity in the wastewater is required to nitrify the 

ammonia in the wastewater as that process consumes alkalinity.  This method of H2S control is symbiotic 

with biological nutrient removal at the treatment plant. 

Other means of controlling hydrogen sulfide involve oxygenation of the wastewater, to keep it aerobic 

and not allow it to be anerobic.  However, since the nutrient removal aspect of the treatment plant 

requires anerobic conversion of volatile fatty acids (VFA) in the wastewater, oxygenation negates the VFA 

formation.  Also, there are H2S control products that use nitrates to inhibit the formation of the H2S.  

However, adding nitrate to the wastewater adds to the amount of nitrogen that must be removed at the 

wastewater treatment plant.  This would be especially critical if Total Nitrogen limits were imposed on the 

discharge instead of the Monitor & Report conditions contained in the WLA. 

The amount of hydroxide chemical needed depends only on the pH of the wastewater and its alkalinity 

and is independent of the volume of sulfides in the wastewater.  The higher the pH of the wastewater and 

the higher the alkalinity, the less hydroxide would need to be added.  For a wastewater having a pH of 

about 6.5 the addition of about 100 to 200 gallons of calcium hydroxide per million gallons of wastewater 

would be typically sufficient to raise the pH of the wastewater and hold it above 8.0.  At this level of 

chemical addition, given that the lime costs approximately $1.00 per gallon, it would cost less than $0.20 

per 1000 gallons to address the septicity concerns.  This cost is independent of the volume of wastewater 

being treated at the plant. 

5.3 Gravity Sewers 

Gravity sewer systems are a network of straight underground pipes that use gravity to move raw 

wastewater to a regional wastewater treatment plant.  The underground pipes slope downward and away 

from the source. A constant downhill gradient is required to maintain a velocity in the pipe of 2 feet per 

second, minimum.  The downward slope causes the wastewater to flow freely down the pipes due to 

gravity.  Sewer access manholes are located at every change in direction of the sewer line and no more 

than 400 feet apart.  Manholes extend from the sewer line up to the ground surface.  They are used for 
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routine inspection and cleaning of the sewers and require periodic maintenance.  As the length of the 

gravity sewer gets longer, the elevation continues to get deeper and deeper.  Once the required 

excavation depth is not practical, then a pump station and forcemain is constructed to pump the sewer 

up and over a hill.   

If the terrain is sloping downhill, then potentially the gravity sewer line could go on as long as the terrain 

is still sloping down greater than the minimum slope of the pipe.  While gravity sewers do not require 

mechanical devices and the wastewater flow is by gravity due to the downward sloped pipes, their 

construction could be costly due to the need for deep excavation, installation of many manhole structures, 

and also the need to maintain manholes.  Maintenance and repair of gravity sewer lines can be challenging 

because of the deep excavation required.  Wastewater in gravity sewer lines can have low oxygen 

concentration.  Due to sulfides in the wastewater, sulfurous gases will be released to the top of the sewer 

pipes and that can cause corrosion unless the proper materials of construction are employed or additives 

are used, as discussed above.   

Advantages:  High flow capacity, No pumping required, forcemain or gravity connections may be made at 

any point along the line 

Disadvantages:  Very High Capital Cost, risks of infiltration and inflow during heavy rain events, high risk 

of clogging and tree root intrusion, many manholes to maintain and more potential points of odors exiting 

to the atmosphere and rainwater entering this system, especially in turbulent conditions off-gassing of 

hydrogen sulfide will cause excessive corrosion of manholes and odors. 

5.4 Pumping Stations 

A pump station or lift station is a structure that has two main parts.  The first is a holding chamber or tank 

for wastewater to enter.  This chamber is typically referred to as a “wetwell”.  The second part of the 

pump station is the transfer pumps.  Pump stations are used when liquid is unable to flow under the force 

of gravity between two points.  The pumps are designed to “lift” the wastewater over a hill so that it can 

get to the next section of gravity line.  Pump stations can range in size from small single home models to 

stations that are capable of pumping hundreds of millions of gallons per day.  Pump stations are an ideal 

solution for transferring wastewater cost effectively when gravity sewer is not a feasible option or is not 

possible to be used at all.  All municipal wastewater systems contain pump stations and most have 

complex systems of pump stations.  In a pump station system, generally there are several pump stations 

that are designed to handle wastewater from specific parts of the system.  These pump stations are often 

referred to as regional pump stations.  Typically, subdivision or industrial developers will construct a series 

of gravity sewer lines within their development and construct a single pump station and forcemain to 

connect to the utility system.  Depending on the terrain and its proximity, it may be possible for one 

subdivision to connect to another subdivision’s gravity sewer system. 

Having a system of regional pump stations and forcemains that transfer wastewater to the treatment 

facility has been employed successfully for years.  In fact, Lexington County has consolidated wastewater 

treatment around one WWTP at the City of Cayce.  This facility treats all of the wastewater in Lexington 

County and some from Calhoun County as well.  The system is comprised of a large system of pump 

stations and forcemains throughout Lexington County that is capable of transferring up to about 25 MGD 

of wastewater on an average daily flow basis.  The system is currently handling about 12 MGD of flow on 

average, but it did not start with that much flow.  The Town of Lexington currently operates a 24” 
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forcemain that transfers its wastewater from a location on 12/14 Mile creek near Corley Mill Road and 

Hwy 6 to the treatment plant on Old State Road near the Cayce Boat Landing on the Congaree River, 

traversing over 19 miles through forcemain piping.  This line was constructed in 1997 with an average 

daily flow of less than .5 MGD but with the plan of eventually serving 5.0 MGD in the future.  Several years 

ago, a second pump station was constructed along the 24” line to increase the line’s capacity from 5 MGD 

to about 8 MGD.  Today, the 24” line is flowing at about 6.0 MGD and another 30” line, parallel to the 24” 

line has been designed and portions are already under construction.  The addition of the 30” line will allow 

the Town of Lexington to pump over 12.5 MGD of wastewater to the treatment plant at Cayce. 

5.5 Forcemains 

Force main sewers are used in areas where gravity sewers are not possible or practical and/or it is 

necessary for the wastewater flow to overcome gravity.  A force main sewer is a closed pipe system that 

moves wastewater via a pump that carries the wastewater over the topographic height or propels it to 

where it can continuously flow under the effects of gravity through the sewer system to the wastewater 

treatment plant.   

Force mains can have pressure surges and corrosion caused by the gases in the wastewater if not properly 

accounted for in the design. Wastewater in force main systems has a low oxygen concentration or lacks it 

entirely.  The sulfurous gases can cause corrosion unless the proper materials of construction are 

employed or additives are used, as discussed above.  Fortunately, the corrosion of the gases in a forcemain 

is limited to areas in the pipeline where the pipe is not full of wastewater.  In a forcemain, the areas that 

are not full of wastewater are generally found only at the high points in a pipeline or in a long downhill 

section of the pipe where the forcemain is effectively a gravity sewer line with no manholes. 

The diameter and the wall thickness of the pipes in the force main system are determined by the minimum 

flow rate of the wastewater, the operating pressure, and also by the trench conditions. Force main pipes 

are commonly made from ductile iron, PVC, and polyethylene.  Ductile iron has a high strength and can 

handle high flow capacity but is highly corrosive.  While PVC and polyethylene are not corrosive but have 

thicker pipe walls to achieve the strength required.  PVC is more rigid and stiffer than high-density 

polyethylene (HDPE).  As a result, HDPE pipe walls are much thicker than PVC pipe walls which makes it 

more expensive.  When ductile-iron piping is used in wastewater applications, it is necessary to consider 

corrosion protection of the interior of the pipe.  In most circumstances, the ductile-iron pipe 

manufacturers recommend coating the inside of the piping with a “Protecto 401” coating which is a very 

expensive ceramic epoxy coating that helps to prevent corrosion of iron in wastewater.  As a result, PVC 

is used quite often because it is generally less expensive than ductile iron and performs without fear of 

corrosion of the pipe. 

Advantages:  Lower Capital Costs, moves wastewater up a slope, repairs are much easier with minimal 

excavation, limits inflow and infiltration into the wastewater system to points upstream from the pumping 

stations, forcemain connections can be made at any point along the line 

Disadvantages:  Requires construction of a pumping station, odors and corrosion must be addressed, 

gravity sewer may only be connected to forcemains by installing a pump station. 

The use of pump stations and forcemains to connect to either Big Cedar Creek or the Broad River is 

dictated by the tremendous cost of the installation of gravity sewer lines to serve either location.  
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Regardless of the discharge location, in order to provide wastewater treatment for the County, the use of 

gravity sewer, pump stations, and force mains will be required, and septicity may occur.  The difference 

between the Big Cedar Creek location and the Broad River discharge initially is the construction of about 

14 miles of PVC forcemain to reach the Broad River compared to about 1 mile of PVC forcemain 

construction to connect to Big Cedar Creek.  If the plant is located at Big Cedar Creek, the wastewater 

system will still be comprised of pump stations and force mains to serve the areas.  However, even if 

septicity is an issue, it can be addressed through the addition of calcium hydroxide to keep the pH above 

8.0 regardless of whether it is a gravity sewer system, a forcemain system, or a combination of both. 

6.0 Wastewater Treatment Process Options 

6.1 General Discussion 

The use of biological nutrient removal is going to be the most cost-effective way to treat the waste from 

a municipal utility that contains between 25% and 50% industrial waste.  Without biological nutrient 

removal, the only option would be to chemically treat the waste to remove the nutrients.  Chemical 

augmentation for the removal of nitrates and phosphorus is an expensive endeavor.  In addition to the 

cost of the chemicals to treat the wastewater, it would create over double the amount of waste sludge 

and its corresponding disposal costs than the biological alternative.  To achieve biological nutrient removal 

(BNR) as described previously, it will require multiple reactors in the treatment plant that are anaerobic, 

anoxic, and aerobic.  This is referred to as A2O process.  The process dictates requirements for flows into, 

out of, and between the various reactors.  Therefore, regardless of the discharge location, the activated 

sludge biological process will be the same A2O process with different design configurations. 

The two design options considered for this analysis have been a Carousel or Oxidation Ditch advanced 

secondary treatment design and a Membrane Biological Reactor tertiary treatment design.  Tertiary 

treatment adds filtration to the advanced secondary stage of treatment and provides a physical barrier to 

prevent suspended solids from passing into the effluent.  Since the filters require energy to push the water 

through them and the filters require maintenance and replacement, tertiary treatment of wastewater 

costs more to construct and operate than advanced secondary treatment.  Therefore, there is no reason 

to use tertiary treatment if advanced secondary treatment suffices.  Given the discharge limits provided 

in the WLA for the Broad River, the BNR design is more than capable of meeting the criteria and would be 

the recommended solution for that discharge location.  In contrast, while the BNR is capable of meeting 

the limits specified, the strict limits specified for the Big Cedar Creek leave no cushion for operation and 

suggest that an MBR should be used at that location. 

6.2 A2O -Carousel -Biological Nutrient Removal (BNR) Treatment System 

The oxidation ditch or carousel configuration is a modified, extended air, activated sludge biological 

treatment system that uses long solids retention times to remove biodegradable organics from the 

wastewater including ammonia.  They are often referred to as racetrack type reactors because the 

wastewater travels around and around the basin.  Surface aerators are used on either end of the basin to 

circulate the mixed liquor.  The aerator performs two tasks critical to activated sludge waste treatment, 

imparting oxygen to the wastewater and keeping the biomass suspended by mixing.   
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The ingenuity of this design is in the geometry of the basin and its simplicity to operate.  The aerator 

sharply increases the dissolved oxygen (DO) in the wastewater and the mixing energy imparted by the 

aerator keeps the solids in suspension until it travels around the track and gets back to the aerator for 

another trip.  To achieve the denitrification of the wastewater from the aerobic reactor, the wastewater 

must move to an anoxic basin.  In the absence of oxygen, the biomass will consume the oxygen from the 

nitrates in the waste and leave the nitrogen to off-gas harmlessly into the atmosphere.   
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In the carousel basin, the tank is configured so that as the 

wastewater moves around the tank, a portion of the 

wastewater is allowed to enter the anoxic basin and push 

the wastewater in the anoxic basin out of the other side of 

the basin.  In effect, the energy used to move the water 

around the ditch is used to provide the energy to move the 

wastewater to and from the anoxic reactor with no recycle 

pumping involved.  The only equipment in carousel basins 

are the aerators and mixers which are all easily accessible 

from the top of the tank.  This BNR system is more energy 

efficient than the MBR because the speed of the aerators 

can be adjusted to provide the correct amount of oxygen 

without over-oxygenating the wastewater and wasting 

energy without sacrificing mixing energy.  This makes the 

BNR more energy efficient when operating in an under-

loaded or lower than design capacity condition.  The same 

is not possible in an MBR plant. 

The anoxic and anaerobic basins have submersible mixers 

that are similar to submersible pumps.  They are easily installed and removable from the top of the basin.  

These mixers are fundamentally a submersible motor coupled with a small impeller that will keep the 

basin “stirred” or mixed to keep the solid suspended since there is no aeration in these basins to achieve 

that task. 
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The system is fully automated and operated without operator attendance or any other personnel.  

Generally surface aerators are preferred over diffused air systems because of their operational reliability 

with no clogging or ragging and relatively low level of investment.  Surface aerators have only a few basic 

parts, a motor, a gear box, and an impeller that is fabricated from miscellaneous metals.  Repair of the 

aerator equipment is simple and can be sourced locally from a welding shop, machine shop, or motor 

repair shop.  All maintenance is from a clean concrete deck above the tank. 

As a part of the activated sludge process, once the waste has been treated, it is necessary to separate the 

biomass from the liquid.  This function is achieved in the BNR system through the use of a settling tank 

also known as a clarifier or sometimes “final clarifier”.  The MBR replaces the clarifiers with membrane 

filters to separate the solids from the liquid.  A clarifier is a simple structure that uses the effects of gravity 

to separate the biosolids from the treated wastewater liquids.  When the activated sludge mixed liquor 

of the aeration basin is placed into a container and allowed to sit, the solids will settle to the bottoms and 

clear water will be at the top of the container.  Similar to that container, the flow in the clarifier is very 

slow and it is designed to encourage the gravity settlement of the solids. 

Clarifiers can be circular, or rectangular, but circular designs use less equipment, are easier to repair, and 

are more popular.  The circular clarifier contains a surface collector arm to catch scum and other floatables 

and a bottom scraper arm that helps collect the sludge that has settled to the bottom of the tank.  These 

arms are attached to a center pier structure and are propelled by a small motor with a gear box using very 

little energy.  The mechanism moves very slowly, at speeds of less than 1 revolution per minute.  All of 

the clarifier internal mechanisms are made of fabricated metals.  Clarifier equipment is also fully 

automated without operator attendance.  Clarifiers are very reliable, and repairs can be locally sourced 

from a welding shop, machine shop, or motor repair shop.   

As the solids are settled to the bottom of the clarifier tank, they are recirculated back to the anaerobic 

basin at the influent of the biological process to continue to oxidize organic matter and reproduce using 

a Return Activated Sludge (RAS) pump.  Waste activated sludge would be processed similarly regardless 

of the use of the BNR or the MBR. 

Unlike the MBR filters, the Carousel BNR design does not require the wastewater to be pumped to travel 

through the process to the effluent.  All the wastewater flow through the plant is achieved using gravity 

in a “flow-through” design.  This means that if the wastewater comes into the plant, it will flow through 
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the plant treated even if there are failures in the equipment.  The flow-through design allows up to 2.5 

times the average daily design flow for an extended period without the use of equalization tanks or 

pumping equipment.  For the 2 MGD plant, it will easily pass a 5 MGD influent flow without creating a 

potential for sanitary sewer overflows (SSOs).  Clear effluent from the clarifiers moves to the disinfection 

facility and post aeration before discharge which is identical regardless of the biological treatment system 

employed.   

This Carousel BNR is a state of the art, advanced secondary wastewater treatment plant that has been 

under development for forty years and produces effluent quality that is suitable for discharge to most 

streams and rivers without tertiary filters being installed.  It should be noted that the Carousel BNR design 

does not preclude the addition of effluent membrane filters in the future in the event that reuse quality 

water is desired.  Supervisory Control and Data Acquisition (SCADA) systems allow operators to monitor 

and control any portion of the system, if desired, from a remote location.  The system will alert operators 

when something is out of typical ranges of operation.  Operators, if desired, can use a smartphone or an 

iPad to view the system and change operating parameters.  The carousel process is easily operated, 

requiring minor operator attention and low maintenance costs compared to other treatment 

technologies.  There is always a tradeoff between land use and equipment costs.  The BNR process uses 

much less equipment and is much simpler to operate than the MBR system.  The tradeoff to using less 

equipment is that the process takes up a little more land area and uses more concrete and steel that will 
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provide many more years of service as opposed to equipment that will need to be replaced much more 

often.  The Carousel BNR system is capable of meeting effluent limits with BOD < 5 mg/L, NH3-N <0.5 

mg/L, Total Phosphorus <0.3 mg/L, and Total Nitrogen <5 mg/L which is sufficient to meet the discharge 

limitations specified in the WLA for the Broad River easily.  The lower energy costs and ease of operation 

coupled with the flow-through design make the BNR the obvious choice for the discharge at the Broad 

River. 

All the other components of the proposed BNR wastewater system for screening, disinfection, and sludge 

handling are the same as would be included in an MBR system. 

6.3 Membrane Biological Reactor MBR Treatment System 

The main difference between the membrane biological reactor (MBR) and Carousel BNR plant is that the 

MBR is a tertiary treatment process as opposed to an advanced secondary removal process.  Tertiary 

means that it includes filtration after the biological secondary treatment of the wastewater.  The 

previously described Carousel BNR plant could become a tertiary treatment plant if filters were added 

after the basin before disinfection and discharge.  The purpose for the filter is to remove more solids than 

settling might allow, providing a physical barrier so that solids cannot pass through to the effluent.  

Tertiary treatment is required if reuse quality water is desired or when the discharge limits are low.  The 

use of membrane filtration is a very equipment intensive process and allows the construction of a 

wastewater plant in a smaller footprint than would otherwise be possible using the BNR design. 

In an MBR process, the biological reactor (bioreactor) uses the same biology as the BNR plant in the 

Carousel basin, but in a different geometric configuration.  In lieu of a racetrack design, the MBR uses a 

series of tanks for the anaerobic, anoxic, and aerobic reactors.  The recycle flows required between the 

tanks are all achieved by pumping systems moving wastewater from one tank to another.  In addition, the 

aeration basin uses diffused aeration.  A diffused aeration system requires a system of aeration pipes to 

be installed at the bottom of the aeration tank with piping to a blower system.  The blowers pressurize 

the air so that it can be pushed to the bottom of the aeration tank and released in the diffusers.  There is 

an array of diffusers across the entire bottom of the tank to distribute the air equally.  For wastewater, 

these diffusers typically have an elastomeric membrane over its surface to keep the solids in the tank from 

getting into the air piping and creating clogs. 

Aeration represents one of the most energy intensive operations in municipal wastewater treatment, 

accounting for between 50-90% of a treatment facility’s total energy costs. In a diffused aeration 

application, air is delivered by aeration blowers which are usually positive displacement blowers through 

a diffused aeration system which shears the air into relatively small bubbles. The small bubbles provide 

both the transfer of oxygen needed for treatment and complete mixing of the tank’s contents, keeping 

the microorganisms or solids suspended.  

The primary uses of aeration in wastewater treatment are in activated sludge bioreactors, aerobic 

digestors, and post-aeration tanks, where the function of the diffused aeration system is to satisfy the 

oxygen demand for biological treatment or raise the dissolved oxygen content before being discharged to 

the stream or river.  In many cases in aeration bioreactors, the application is what is known as mixing 

limited or mixing controlled, whereby the amount of air needed is controlled by the amount needed to 

keep the tank mixed instead of by the amount necessary to increase the oxygen level in the wastewater.  

This is very true in an underloaded facility.  Underloading in the sense that a 1 MGD treatment process is 
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only operating at 0.25 MGD or underloaded in the sense that the influent BOD is only 100 mg/L and not 

300 mg/L that the design may be based on. 

Utilizing diffused aeration to transfer oxygen capitalizes on the strength of the technology because this is 

what that technology does best.  Though diffused aeration can also mix effectively, it does so at relatively 

high energy cost and is therefore not the best technology for mixing limited applications.  When using 

diffused aeration in a mixing limited application generally results in the following issues: 

• Excess aeration, resulting in high energy consumption. 

• Diffuser fouling and plugging, resulting in high maintenance costs and downtime. 

• Hair accumulation and ragging, resulting in labor costs and manpower. 

• High air volume, resulting in high air handling requirements for odor control. 

The MBR uses membrane filters to replace the need for a clarifier and a conventional filter if the situation 

is warranted.  The membranes act as a solids-liquid separation device keeping the biomass with the 

membrane tank and allowing the liquid to pass through the membranes while keeping the solids in the 

membrane tank.  The liquid that flows through the membrane is referred to as the permeate and the 

liquid containing the solids that remains is called the retentate.  The retentate is recirculated back to the 

digester in the same way that the RAS works on a clarifier.  The permeate is either used as “re-use” quality 

or “non-potable” water or returned to the carousel. 
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The membranes can be either microfiltration membranes or ultrafiltration membranes and the main 

difference between them is simply pore size.  Microfiltration (MF) has a pore size from 0.1 μm to 10 μm 

and will prevent suspended solids, bacteria, and fat globules from passing through while ultrafiltration 

having a pore size of 0.01 μm to 0.1 μm blocks everything that the microfiltration can in addition to 

proteins, fats, viruses, and polysaccharides.  Both of these types of membranes will allow salts, sugars, 

organic acids, monovalent ions, multivalent ions, and smaller peptides to pass through.  Since it is 

intended for the plant to have a large industrial waste component, it is important to understand that even 

ultrafiltration will not remove dissolved metals from water.  Because the pore sizes are smaller, UF 

requires a higher pressure than MF to force the liquid through the pores to the effluent.  The use of small 

pore sizes in the membranes will produce a higher quality effluent that considered re-use quality that can 

be used for irrigation.   

The rate of flow of the permeate through the membranes is called the flux.  Flux is a system design 

parameter that has a direct correlation with membrane fouling rate.  As flux is increased, so is the fouling 

rate.  In simple terms, the higher volume of dirty water pumped through the membrane the more clogged 

or fouled the filter gets.  Transmembrane Pressure (TMP) is the net driving pressure needed on the 

membrane to force the permeate through the small pores and translates to the amount of energy used 

to push water through the membranes.  The higher the volume of water passing through the membrane, 

the higher the TMP and energy consumption.  Also, the more fouling of the membranes, the higher the 

TMP and energy consumption.  The flux rate in membranes is usually expressed in gallons per square foot 

per day and the TMP is usually expressed in pounds per square inch.   

Air scour systems are located in the bottom of the membrane tanks that force air underneath the 

membrane cartridges.  The purpose for the air is to help clean the solids clinging to the face of the 

membrane sheets and move them back into the retentate stream.  The air scour system helps to reduce 

fouling of the membranes.  The air necessary for mixing in the membrane tanks is controlled by the air 

needed to keep the tank mixed and scouring the membranes and not by the need for oxygenation of the 

activated sludge.  This is another operational inefficiency for underloaded facilities using MBRs. 

Once the membranes have been wet, they must remain in service and cannot be put back into dry storage 

and their life cycle begins whether they are running or not.  Also, once the membranes have been wet, 

the air scour system must run at a minimum level to prevent fouling, even if there is no flow.  Maximum 

efficiency of the membrane system requires that the membranes run continuously at their design flux 

rate.  Operating at lower flow rates will reduce their efficiency because the air scour blowers will still need 

to operate and the life of the membranes and their corresponding replacement costs are based more on 

how long it has been in operation than how much flow has passed through the membranes 

The flux rate may be increased for a short duration by as much as 1.5 times the average design flow, but 

doing so will result in more fouling of the membranes and higher TMP.  Because of the high cost of these 

membranes and the fact that they must be kept wet at all times, it is not economically feasible to install 

membranes in a quantity that would be able to pass the peak flows throughout the day.  Wastewater 

plants must be able to handle up to 2.5 times the influent flow as a daily peak. 

Therefore, a properly sized equalization tank and slightly larger than required biotreatment system, 

particularly tanks, storage units and basins are always encouraged for dealing with peaks in flow and 

pollutants loads.  There might be occasional spikes in pollutants primarily due to some process 

destabilization, unexpected leakages, start-up or shutdown of some facilities, and other transient cases in 
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wastewater-producing industries. Such spikes can be dampened in the equalization tank and the larger 

biotreatment basins.  This increased size and construction of an equalization tank, mixing, and pumping 

system offset some of the benefits of a small footprint for the main facility. 

Membranes are an operator intensive operation and as such require that operators at a MBR plant must 

have a Class A license.  The amount of equipment and the care that must be taken to prevent fouling of 

the membranes are of great concern.  Operators for wastewater treatment facilities are becoming more 

and more difficult to hire as the talent pool is diminishing.  Having to find Class A operators that are 

proficient in using membranes may prove difficult.  Especially given that there are only a couple of 

membrane plants in the entire state.  The pool of Class B wastewater operators is much larger than the 

pool of Class A licensees.   

Replacement of membranes may be necessary at least every 10 years, but in order to keep them operating 

optimally for as long as possible they will require cleaning at least 4 times per year.  Even with stellar 

cleaning, there will be a time when the membrane filters will need to be replaced.  The membrane filters 

are proprietary equipment, and all replacement membranes and other parts must be sourced from the 

original membrane manufacturer.   

The high cost for membrane replacement gives rise to concerns and risks that must be considered when 

making the choice to employ membranes for the main treatment. 

• incompatible chemicals in the wastewater may have detrimental effects on the membranes 

• After initial wetting, the membranes must be kept moist at all times.  

• If the operating specifications are not strictly followed, the membranes will be damaged and may 

have to be replaced  

• To prevent biological growth during system shutdowns, membranes should be immersed in a 

protective solution.  

• To avoid destroying membranes, prevent permeate back pressure at all times.  This can be caused 

by a permeate valve being closed during a cleaning operation or as the result of a failed check 

valve on the permeate line. 

6.4 Key Distinctions between BNR & MBR 

There are several key distinctions between the use of a Carousel BNR and an MBR as detailed above.   

The Carousel aeration process that decouples the aeration and mixing energy requirements and allows 

the system to provide sufficient mixing energy without raising the oxygen in the tank.  In that case, the 

amount of oxygen in the wastewater can be accurately controlled.  As a result, the energy costs for an 

underloaded plant using the Carousel process are reasonably constant per thousand gallons of flow 

treated.  Conversely, in the diffused aeration process, the costs are the same as if the plant were fully 

loaded.  For a plant that might be flowing at one-half of its designed capacity, the cost on a per thousand 

basis would be almost double the cost if the plant were flowing at 1 MGD.  This is because the “turn down” 

ratio of diffused air systems is not as good as it is for the Carousel systems. 

One of the things that is learned quickly in the wastewater business is that the incoming wastewater flow 

never stops at a treatment plant.  You cannot tell customers to quit flushing or stop using water.  The MBR 
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has a physical barrier that will prevent wastewater from passing through it at greater than the design rate 

which will not accommodate peak flow into the plant.  In addition, if the membranes are fouled for any 

reason the flow cannot pass through to be discharged.  The equalization tank is an effort to mitigate some 

of that risk, but once the equalization tank is full, there is nowhere for the wastewater to go if something 

is amiss with the membranes.  The sizing of the equalization tank musts be able to hold the average daily 

flow of the facility or 2 MGD.  During heavy rain events, it is not uncommon for treatment plants to 

experience influent flows that are 2 times or more than the average flow for several days thereafter.  If 

the flow into a 2 MGD plant is 4 MGD for more than one day, there will be no place to put influent because 

the equalization tank will be full.  Or, if something happened and a large number of membranes were 

fouled and needed to be replaced, the equalization could easily be filled.  Once the equalization basin is 

filled, the only option is for the plant flow to drop below the 2 MGD flow so that the wastewater held in 

the tank can be processed.  These are important to consider, because if this happens, the only option will 

be an SSO. 

The BNR process uses a minimum amount of equipment, uses less energy, has a higher efficiency, and is 

much simpler to operate compared to the MBR at the cost of having a larger physical footprint.  As such, 

since the BNR uses more concrete and steel tankage and considerably less equipment.  The depreciation 

of the plant can be extended much longer because those parts of a wastewater plant will last much longer 

compared to equipment that will need to be replaced more often.  The MBR is an equipment intensive 

process, uses more energy, is less efficient, and more complex to operate with the benefit of discharging 

re-use quality water and having a smaller physical footprint.  Therefore, the depreciation of the MBR plant 

must be at a higher rate because more of the money is used for equipment that will need to be replaced 

more often. 

7.0 Treatment of Wastewater 

7.1 Biological Wastewater Treatment 

The basic function of biological wastewater treatment is to speed up the natural biological processes by 

which water is purified in the streams and rivers.  As flow enters the wastewater plant, it flows through a 

screen to remove large objects from the wastewater such as rags and sticks that might clog pipes and 

damage treatment equipment.  Then the wastewater passes into a grit chamber where sand and small 

stones are removed to prevent damage and accumulation of grit in the treatment tanks.  The unit 

processes that are designed to screen and remove grit from the wastewater influent are part of what is 

commonly referred to as the “Head Works” of the plant because it is preparing the wastewater for 

biological treatment at the head of the plant or the influent.  After screening and grit removal, the 

wastewater still contains both organic and inorganic matter along with other minute particles called 

suspended solids which must be treated to be able to meet the discharge limits to the stream contained 

in the NPDES permit.  To this point, the MBR and the BNR will be the same. 

When discharged to a natural waterbody the organic and inorganic matter will create an oxygen demand 

on the stream and deplete the waterbody of oxygen required for fish and other aquatic species to survive.  

This organic and inorganic matter can be comprised of a tremendous number of different compounds, 

however, regardless of the compound, the effect on the waterbody is the same.  To simplify the discharge 

limits imposed on the stream for this potential multitude of pollutants, the pollutant load is commonly 
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referred to a biochemical oxygen demand (BOD) which is the collective measurement of the oxygen 

demand that will be exerted on a natural waterbody by the discharge. 

There are three basic stages of the treatment of waste that can be in a treatment facility to remove both 

suspended solids and BOD: primary, secondary, and tertiary.  Which stages that a treatment plant may 

have is dependent on the level of treatment desired.  In the primary stage, suspended solids are allowed 

to settle and removed from wastewater.  Primary treatment alone can remove about 60 percent of 

suspended solids from wastewater but only about 25-30% of the BOD.  This treatment may also involve 

aerating (stirring up) the wastewater, to put oxygen back in.  Primary treatment technologies alone such 

as Imhoff tanks and aerated lagoons are not sufficient to meet today’s discharge standards. 

The secondary stage treatment uses biological processes to further purify wastewater.  Secondary 

treatment removes more than 90 percent of suspended solids and organic matter using microorganisms.  

Sometimes, these two stages are combined into one operation, where one system is responsible for both 

primary and secondary treatment.  In addition to pollutants, advanced secondary stage biological 

processes used today will also remove nutrients such as nitrogen and phosphorus.  And finally, if the water 

needs further purification because of stringent discharge limits or the desire to prepare the wastewater 

for reclamation use, a third or tertiary stage is added which is to filter the water.   

The Carousel BNR process is an advanced stage secondary treatment process while the MBR is a tertiary 

treatment process.  However, both processes use the same biology to achieve advanced secondary 

treatment.  The difference from a treatment point of view is that the MBR uses filtration in addition to a 

secondary treatment system instead of having a clarifier for solid-liquid separation. 

After the pollutants have been removed from the wastewater by either the advanced secondary or tertiary 

treatment process, the effluent must be disinfected before being discharged to the stream.  Disinfection 

is the partial destruction of disease-causing or pathogenic organisms in the wastewater before discharge.  

All organisms are not destroyed which differentiates disinfection from sterilization.  In wastewater 

treatment, disinfection can be accomplished by the use of either chemical agents, or physical agents.  The 

most common chemical agent traditionally used in wastewater treatment is chlorine although ozone, 

bromine, and iodine have been used.  Physical agents used are heat and light.  The most common physical 

means for treating wastewater is the use of ultraviolet (UV) radiation using special light bulbs that emit 

ultraviolet rays.  Since the chlorine limits are the same in the WLA for the Big Cedar Creek and the Broad 

River, the means of disinfection for both processes will use UV radiation. 

The amount of biomass and solids in the plant will accumulate and must be “wasted” on a regular basis.  

This wasted sludge must be dewatered and disposed of properly.  The sludge digestion and dewatering 

facilities will be similar regardless of whether the MBR or BNR process is employed.   

Once the wastewater has been disinfected, it is almost ready for entry into the discharge stream or 

recycling.  The WLAs contain a requirement that the discharge shall have a dissolved oxygen content in 

excess of 6 mg/L for Big Cedar Creek and 5 mg/L for the Broad River.  As a result, either design will need 

to have a post aeration chamber immediately before the treated wastewater is discharged.  This chamber 

will inject oxygen into the treated waste using aeration equipment to raise the oxygen level in the water 

above the discharge requirement contained in the NPDES permit.  The amount of energy expended for 

this process is proportional to the level of DO that must be achieved. 
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In SC, direct potable reuse of wastewater is not permitted but the recycling of water for irrigation is 

allowed with the proper land permitting.  Standards for recycled water require that it must contain less 

than 5 mg/L of BOD and less than 5 mg/L of TSS.  It must also contain some detectable level of chlorine in 

the water.  Therefore, if the water is going to be recycled and if UV were used as the disinfection method, 

chlorine would have to be added to the water to prevent bacterial regrowth in the recycled water system. 

7.2 Influent Challenges 

A wastewater treatment plant is a sophisticated combination of physical, chemical, and biological 

processes.  No treatment plant can treat all wastewater.  To have a successful wastewater treatment 

process design requires correctly identifying the anticipated influent parameters and then design the unit 

processes to appropriately remove the anticipated constituents.  As previously discussed, wastewater is 

an ever-changing mixture of chemical compounds and organic matter.   

Sewer transport systems are required to provide the capacity to handle flows that are 2.5 times the 

average daily flow.  Therefore, if the design of a pump station, forcemain, or treatment plant is to handle 

a 2 MGD average, they will need to be able to function appropriately if the influent flow is up to 5 MGD 

under a peak condition.  This provides the context for the importance of the MBR having an equalization 

tank to store the peak flow since the flux rate for the membranes are designed to only pass the average 

flow are not capable of passing the peak flow.  The BNR plant design is capable of passing the peak flow 

through the process and providing treatment. 

The amount of food for the microorganisms in the wastewater plant also varies daily depending on who 

and what is being discharged.  Just as a chicken farmer must supply a certain amount of food each day to 

raise healthy chickens for egg production, it is equally important that the wastewater operator verifies 

that the correct amount of food each day is being supplied to the bugs for them to be healthy and oxidize 

pollutants.  In wastewater, this is measured by the food to mass ration (F/M).  The amount of food 

required is based on the mass of bugs that are in the plant that need to be fed.  If the amount of food is 

too little, then the bugs will stop reproducing and become unhealthy.  Just as people can become sick with 

an upset stomach if they eat much more than they are accustomed to, so it is with the biomass in a 

treatment plant.  Plant upsets can occur if the bugs are fed too much for an extended period of time. 

For a new treatment plant located at either Big Cedar Creek or the Broad River, there must be sufficient 

actual flow on a daily basis to provide the food needed to grow the microorganisms required for treatment 

before the facility can be started up.  This reinforces the need for the initial connection to the Winnsboro 

WWTP during the startup of the FJWSS system.  Once the actual flow in the Winnsboro Connector (not 

permitted flow) reaches more than 250,000 gallons per day on a sustained basis, sufficient actual flow is 

available to properly supply the microorganisms with the requisite food to thrive. 

7.3 Industrial Discharges 

Industrial wastewater can be a major source of environmental pollution. Proper treatment is necessary 

for any type of industrial wastewater before reuse, re-application (such as irrigation, agriculture, etc.) or 

discharge to the environment.  Many industrial manufacturers discharge wastewater with significant 

levels of metals and impurities such as lead, mercury, cadmium and chromium, toxic materials (arsenic, 

selenium, etc.), nitrogen compounds (nitrates and nitrites), solids including various dissolved salts, debris, 

various organic and inorganic matters, oils, petroleum products, lubricants, chemicals, and others.  
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Nowadays, air pollution controls such as wet scrubbers have been extensively used in various plants and 

facilities as well.  These can transfer the captured pollutants to the wastewater stream, which must be 

properly treated. 

Municipal wastewater treatment and industrial wastewater treatment are not the same.  Compared to 

municipal wastewater, industrial wastewater contains different pollutants and is often more variable, 

concentrated, and toxic.  The nature of the design, procurement, construction, operation, and economics 

are also different.  Unfortunately, treatment systems for industrial waste are still analyzed, designed, 

procured, and operated like municipal systems treating domestic waste.  Industrial wastewater conveys 

many toxic and hazardous materials and there are federal, state, and local standards imposed on these 

industrial wastewater streams and their discharge limits.  This complicates the treatment of industrial 

wastewater, making these facilities potentially far more complicated than municipal wastewater 

treatment units unless proper care is taken during design.  These plants are more comparable to industrial 

process plants than to municipal wastewater treatment plants. 

Regardless of the wastewater treatment system, it is imperative to understand the constituents that will 

be in the wastewater.  For all previous WLA requests for FJWSS for discharges into the Broad River and 

Cedar Creek, there has been an assumption that the content of industrial waste compared to domestic 

waste is between 25% and 50% of the total flow.  This means that the anticipated wastewater plant will 

treat at least a majority 50% or more of domestic waste.  For a 2 MGD plant, the industrial component is 

between 500,000 and 1 MGD. 

Varying composition of wastewater from different industries should be considered as this usually results 

in dilution of contamination and lower risks.  This can lead to a realistic and optimum arrangement 

between different industrial dischargers.  Systems that receive wastewater streams from different 

industries also need particular care that they do not interfere with each other.  The discharge from each 

industrial facility may not be an issue singularly.  But, when the two facilities discharges are combined, 

the results can be toxic to the wastewater plant and the discharge stream.  Analysis of both historical and 

current wastewater data should also be considered before allowing connection to the FJWSS system. 

Industrial wastewater treatment plants are even more complex than municipal facilities.  There is always 

the risk that a treatment plant cannot operate as expected and treated wastewater at discharge does not 

meet the required limits.  This risk is applicable to both discharge locations but not necessarily the same.  

Two important considerations for design are the pollutants in the incoming wastewater and the allowable 

discharge limits of the treated water.  This gives rise to the concerns over the WLAs for the Big Cedar 

Creek compared with the Broad River.  Due to the dilution issues discussed previously there is no margin 

for error should the plant experience unsatisfactory operation. 
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8.0 Financial Risks 

8.1 Supply Chain Disruption 

The construction industry thrives on predictability, and periods of uncertainty and volatility make 

estimating and managing costs more difficult and planning for new projects demanding.  Not only was 

COVID-19 an unforeseeable Black Swan event, but the resulting market impacts over the past three years 

have altered many of the typical approaches used to control costs.  The result from the pandemic has been 

unprecedented spikes in construction costs.   

As a result of the nationwide lockdown order, manufacturers shut down operations unless they were 

deemed necessary.  With the uncertainty of how long the lockdowns would last, manufacturers around 

the world suspended orders for the materials they needed as they had no warehouses to stockpile them 

and no income to pay for them.  As soon as the lockdown ended, manufacturers started production lines 

again but when they re-ordered their raw materials, they discovered that supplies were not available as 

the stockpiles of raw materials were exhausted during the lockdowns.  

Due to the high demand many of the port facilities were backup up with hundreds of ships and thousands 

of containers waiting in line to bring goods and materials into the US.  By the end of 2020, all industries 

were all crippled by a lack of supply of materials which caused prices to skyrocket.  Most pricing peaked in 

early 2022.  Since then, as the supply chain is returning to normal for those sectors of the economy, pricing 

has dropped significantly from their peak.  Consumer demand for goods is easing and it is expected that 

over the next couple of years pricing will return to normal adjusted for typical inflation since the pandemic.  

For some sectors of the economy, pricing has already returned to normal but for others the escalated 

pricing is still lingering. 

8.2 Impacts to Construction Costs 

Pent-up demand for all types of construction projects in the aftermath of the initial pandemic lockdowns, 

as many people spent more time at home, drove an uptick in construction activity.  However, the 

construction industry, like manufacturing, distribution, and other sectors, was understaffed amid COVID-

related layoffs due to the lack of new projects as a result of the lockdowns and illnesses or deaths due to 

the virus. 

The result is a perfect storm of interconnected factors that has pressured construction costs to rise 

exponentially.  Rising demand after the pandemic has contractors taking on more jobs and boosting their 

profit margins.  Material manufacturers are taking on more orders, increasing backlog and delivery time, 

and creating shortages.  Extended schedules due to material delays are increasing labor, equipment, and 

overhead costs that must be supported by the project.  Labor shortages are requiring higher wages to 

attract and retain new talent and existing workers are being paid overtime.  The material shortages have 

caused panic buying and hoarding for reasonably priced options, causing substitution with more expensive 

products to accomplish the same job and further increases demand to replenish the supply.  Transport 

delays have increased energy prices for fuel and equipment creating disruptions all along the logistics 

chain.  Spiking material costs and long material deliveries have led to an overbuying of the required 

quantity of materials for a project to mitigate the effects of getting to the end of a project and not having 

quite enough material to finish.  Project costs have to absorb this overbuying, and this leads to increased 

shortages as the extra manufacturing capacity to produce materials that are not needed was wasted. 
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Concrete, steel, lumber, piping, energy, and equipment are the key materials driving wastewater 

construction costs.  Labor shortages and the inability to hire workers are driving short-staffed contractors 

to use overtime pay to complete jobs.  Margins fluctuate heavily based on market demand and when jobs 

are plentiful, contractors command higher profit margins.  Since contractors have limited resources, in a 

excess demand market they are quite selective about the work that they are willing to pursue. 

Before the global pandemic turned supply chains upside-down and interrupted stable cost trends, 

engineers and contractors could reasonably predict the costs for large capital projects.  In mid-2022, 

predicting project costs became so much more uncertain due to supply chain disruption and rapidly 

fluctuating equipment and material costs affecting the construction industry. 

The delay or outright unavailability of construction equipment and materials contributes to the current 

project delays.  Contractors are reporting that lead times for equipment and materials have doubled since 

2021, a trend that continues to impact the water and wastewater construction sector in particular.  Ductile 

iron piping has almost a one-year delivery time after the receipt of an order.  PVC pipe delivery had gotten 

up to 9 months after an order but currently delivery times are projected at about 4 months.  However, 

large generators such as the one that will be required for the wastewater treatment plant have an 

estimated delivery of two years after the receipt of approved shop drawings.   

The main implications of supply chain disruption and cost escalation to owners and contractors are the 

uncertainties of cost targets and schedule milestones.  Regardless of which discharge option FJWSS decides 

to proceed with, it will be important to be flexible with the planned construction and be ready to pivot 

and adjust based on market conditions.  Total construction spending in the US since the pandemic rose 

from 1.4 trillion to 1.8 trillion dollars.  However, during the last recession, construction spending dropped 

from 1.2 trillion to .8 trillion.   

Historically, from a cost perspective, the best time to contract for infrastructure projects is during a 

recession.  While the construction cost trend is upward right now, many of the destabilizing costs for 

materials in construction are returning to normal.  In April 2023, lumber costs have dropped to pre-

pandemic levels, PVC raw materials are lower than pre-pandemic costs, and steel is still about 25% higher 

than pre-pandemic but has been steadily declining and is down over 28% from its cost one year ago.  As 

material supplies stabilize over the next year, it is expected that construction costs will settle at about 20-

25% higher than their pre-pandemic costs.  The best strategy for FJWSS right now is to have projects 

designed and permitted as soon as possible and be ready to bid and build them when the market has 

stabilized, and contractors are available and interested which will result in more favorable pricing.   

Cost estimates for each of the options presented herein are based on recent material and equipment 

pricing and contractor pricing which have eased from the 2022 highs.  However, they are drastically higher 

than estimates from two years ago due to all the aforementioned issues with the pandemic, supply chain 

disruption, and Ukraine war.  In addition to using higher pricing for the estimates, a 10% construction 

contingency has been used and engineering fees have been included in all estimates.  Construction cost 

escalation has affected all utility construction costs whether it is an MBR plant or a BNR plant and is the 

same for either discharge location. 
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9.0 Discharge Alternatives 

9.1 Basis of Comparison 

The 208 Plan identifies both the I-77 corridor and the area around Lake Monticello as potential growth 

areas as discussed previously.  Additionally, it is the ultimate desire of Fairfield County to provide 

wastewater treatment availability to all areas and towns in the southern portion of the county.  Some of 

the alternatives considered are better suited than others based on the ultimate goal.  However, to 

compare the costs of various alternatives, the area to be served must also be considered.  If the treatment 

alternative is in the middle of the county, then a line from the western portion of the county would be 

needed to transport wastewater from the western area to the treatment facility.  Conversely, if the 

treatment plant is located on the western side of the county, then a line from the mid-portion of the 

county would be required to transport the wastewater to the west.  Therefore, the line work necessary 

to serve the same overall areas is included in the cost comparisons to make the alternatives equivalent 

considerations to meet the goals and objectives of Fairfield County.  The map shown in Table 9-1 displays 

all of the options considered for discharge of the FJWSS wastewater system. 

9.2 Connection to Other Wastewater Treatment Plants 

9.2.1 Discharge to Ridgeway WWTP 

The Town of Ridgeway owns and operates a wastewater treatment facility that is permitted for 120,000 

gpd discharge to Big Cedar Creek under NPDES permit #SC0022900.  The facility is located on Peach Road 

several miles east of I-77.  The DHEC Flow Inventory for this facility shows that the plant has been over 

permitted by 157 gallons per day.  At this time, expansion of an aging facility that treats only 120,000 

gallons per day to be able to treat 4.12 million gallons per day is not technologically feasible.  The site that 

the existing treatment plant is too small to locate a 4 MGD facility.  A new facility would have to be 

constructed adjacent to the existing facility and then the existing facility would need to be demolished.  A 

4 MGD expansion of the NPDES permit would also be required to increase the discharge into Big Cedar 

Creek.  Therefore, the Ridgeway WWTP is not a feasible solution for treating the wastewater in Fairfield 

County and there are no projected costs for this alternative.  

9.2.2 Discharge to Winnsboro WWTP 

The Town of Winnsboro lacks the capability or willingness to expand its wastewater service within the 

southern portion of their designated management agency area.  Winnsboro, SC does operate a 

wastewater treatment facility that discharges to Jackson Creek on the west side of the Town of 

Winnsboro.  Their treatment facility is located approximately 7.5 miles from the proposed Industrial Park 

Megasite and approximately 12 miles from the Commerce Industrial Park.  The Jackson Creek Plant 

currently has a design capacity of 1.6 MGD and based on a recent reallocation of their flow inventory, 

Winnsboro has permitted about 1.1 MGD of their capacity.  This leaves approximately 500,000 GPD of 

capacity remaining in the existing treatment plant.  This remaining capacity is only 12.5% of the needed 

capacity for the proposed Industrial Megasite and the associated growth in Fairfield County.  Expanding 

the existing Jackson Creek Plant to ultimately accommodate the anticipated 4.0 MGD of additional flow 

would also require a new NPDES permit on Jackson Creek and expand the existing facility from 1.6 MGD 

to 5.6 MGD.  The existing facility could not be expanded to meet new discharge requirements that would 
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be contained in an expanded NPDES permit for Jackson Creek.  As a result, a new 5.6 MGD wastewater 

treatment plant would need to be constructed that could handle both Winnsboro’s existing capacity and 

FJWSS needs to meet the discharge limits.  The existing Winnsboro WWTP would then be demolished.  In 

effect, FJWSS would have to construct a 5.6 MGD wastewater treatment plant to have 4.0 MGD of capacity 

available for their use.  Since Winnsboro already has a plant that will handle treatment capacity, it is 

expected that FJWSS would have to fund the entire cost of the new plant to replace the Winnsboro 

capacity.  This option would be technically difficult and financially impractical.  Therefore, the Winnsboro 

WWTP is not a feasible solution for treating the wastewater in Fairfield County and there are no projected 

costs for this alternative. 

9.2.3 Discharge to Southwest Water Company Collection System 

Southwest Water Company’s (SWWC) wholly owned subsidiary, South Carolina Utility Systems, Inc. is an 

investor-owned utility that serves approximately 30,000 wastewater customers in Richland and Kershaw 

Counties including customers in the Blythewood area.  As shown in Appendix XX SWWC’s wastewater 

collection infrastructure stretches across northern Richland County and Southwestern Kershaw County 

from the Blythewood Town Park Pump Station to SWWC’s 12-MGD Spears Creek WWTP.  At its closest 

point near Blythewood, the SWWC collection system reaches within approximately 2-miles of the Fairfield 

County line.  Beginning with a meeting with SWWC in February 2021 and subsequent correspondence the 

feasibility of Fairfield County discharging wastewater to the SWWC collection system was evaluated and 

the closest discharge point was identified as the Blythewood Town Park Pump Station which is located 

near Doko Meadows Park in Blythewood.  SWWC has indicated that 1-MGD of capacity is available 

immediately; 2-MGD of capacity is available once upgrades are made to the Town Park Pump Station, and 

4-MGD of capacity may be available if FJWSS pays for an additional booster pump station to be 

constructed within the downstream forcemain in Kershaw County.  Depending on how quickly FJWSS 

secures the needed WWTP plant capacity, FJWSS may also need to pay them to upgrade their treatment 

plant as well. 

9.2.3.1 Privately Owned Treatment Works 

Privately Owned Treatment Works (PVOTW) are also addressed in the CWA under 40 CFR 122.44(m)which 

requires: 

For a privately owned treatment works, any conditions expressly applicable to any user, as a 

limited co-permittee, that may be necessary in the permit issued to the treatment works to ensure 

compliance with applicable requirements under this part. Alternatively, the Director may issue 

separate permits to the treatment works and to its users, or may require a separate permit 

application from any user. The Director's decision to issue a permit with no conditions applicable 

to any user, to impose conditions on one or more users, to issue separate permits, or to require 

separate applications, and the basis for that decision, shall be stated in the fact sheet for the draft 

permit for the treatment works. 

This provision is an important consideration for FJWSS as it would affect how industrial users and 

categorical industrial users are treated under the NPP.  For PVOTWs, the significant industrial users and 

categorical users would only be allowed to discharge to a PVOTW as a “co-permittee” under the NPDES 

permit.  This means that the industrial users would be equally responsible for discharge violations in the 

stream as the PVOTW.  This provision is required due to the inability of the PVOTW to comply with the 
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Legal Authority requirements of the NPP as stated in 2.3.4.3 above.  As a co-permittee with a PVOTW, the 

industrial user would be governed under the legal authority of the federal government with EPA as the 

Pretreatment Control Authority to comply with the NPDES permit.  This means that if a PVOTW has a 

discharge violation of their NPDES permit, the industrial user would be involved in any legal actions and 

potentially could be held responsible for that violation. 

The corporations that own large industrial manufacturing facilities are risk averse and attuned to 

environmental permitting requirements.  Industrial users always have an option to acquire their own 

NPDES permit and construct their own wastewater treatment plant to serve their facility if wastewater is 

not available.  However, it is rare that these industries will elect to do that because of the costs and they 

do not want to be subject to the liabilities that exist by discharging their treated waste directly to the 

stream.  Unlike directly discharging their waste, the dilution of mixing an industry’s wastewater with other 

wastewater in the system can prevent issues in the environment, even if the discharge violates their local 

discharge permit.  Industrial users much prefer to have the insulating or buffering effects of discharging 

to a POTW where they are only held accountable for complying with the limits contained in their discharge 

pretreatment permit.  Industrial users also prefer dealing with the local POTW and DHEC for permit 

modifications rather than having to interact with EPA for any changes to their industrial discharge permit. 

For FJWSS, these considerations concerning the industrial pretreatment permitting should preclude the 

use of a privately owned treatment works for treatment of wastewater from Fairfield County because it 

would severely limit the availability of wastewater treatment to the industrial customer base anticipated 

in the I-77 corridor of the county. 

9.2.3.2 Wastewater Collection and Transport 

The SWWC discharge option includes the following infrastructure: a 2-MGD pump station, 47,000-LF of 

18” diameter sewer forcemain, and upgrades to SWWC’s Town Park pump station.  This infrastructure 

would provide immediate sewer service availability to southern Fairfield County in the vicinity of 

Commerce Park.  If FJWSS desires to allow for the Towns of Jenkinsville, Winnsboro, and Ridgeway to 

potentially discharge flow via this connection in the future if more capacity if acquired this 18” line would 

have to be increased to a 24” line.  It is proposed that the FJWSS regional pump station site would be used 

to transport the wastewater to SWWC and that the forcemain be located within private easements (16-

acres total) parallel to the following roads: Van Exum Road (S-256), Highway 34, Mt. Hope Road, E. Peach 

Road (S-30), I-77 Exit 32 Off-Ramp, Boney Road (S-227), Oakhurst Road (S-1143), McLean Road (S-1143).  

For the Towns of Jenkinsville and Winnsboro to connect to the SWWC, a forcemain from Jenkinsville to 

the regional pump station on Peach Road would need to be constructed as well. 

9.2.3.3 Fees and Charges 

As an investor-owned utility, the cost to connect and secure capacity within SWWC’s collection system is 

regulated by the South Carolina Public Service Commission (PSC). The current rate schedule attached in 

Appendix - C-1 lists a $250/REU sewer tap fee, an $800/REU plant impact fee, and an REU value of 300-

gallons/day.  Unlike a publicly owned wastewater treatment works (POTW) investor-owned utilities do 

not have the police powers that are required to enforce an NPDES Permit pretreatment program for 

categorical industrial dischargers.  Therefore, they are prohibited from accepting wastewater from 

categorical dischargers to their collection system unless the individual discharger is a co-permittee with 

the utility, or the utility obtains an NPDES permit modification for an alternate enforcement arrangement.  
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As detailed in Article 3 of their rate schedule, SWWC has previously obtained approval from SCDHEC and 

the PSC to provide bulk treatment to the County of Richland with the following provisions:  

• The County shall insure that all commercial customers comply with the Utility's (SWWC) 

toxic and pretreatment effluent guidelines and refrain from discharging any toxic or hazardous 

materials or substances into the collection system. 

• The County will maintain the authority to interrupt service immediately where customers 

violate the Utility's toxicity or pretreatment effluent standards of discharge prohibited wastes into 

the sewer system. The Utility shall have the unfettered right to interrupt bulk service to the 

County if it determines that forbidden wastes are being or are about to be discharged into the 

Utility's sewer system. 

It is assumed that Fairfield County could obtain approval for a similar arrangement, but it is important to 

note the differences between this arrangement and typical bulk discharge to a POTW.  Fairfield County 

would be a bulk wastewater discharger, which would require the construction of a metering and sampling 

station in order to establish the wastewater quantity and strength being discharged to SWWC.  The 

metering station could either be incorporated into the proposed pump station or be located along the 

forcemain route prior to the outfall point.  Under this arrangement FJWSS would become a co-permittee 

on the SWWC NPDES Permit and assume the responsibility of complying with that NPDES permit.  FJWSS 

would also be responsible for providing an approved pretreatment program together with its 

administration and enforcement of industrial discharges.   

It is important to note that this arrangement is part of SWWC’s Spears Creek WWTP NPDES Permit which 

must be renewed on a five-year basis.  In the event that SCDHEC declines to renew this specific provision 

of SWWC’s NPDES Permit, the County would no longer have the ability to provide wastewater service to 

categorical dischargers.  This poses a substantial risk to the significant and categorical users of the FJWSS 

system as industries could not afford to invest millions of dollars in building a facility and then have that 

investment nullified because they were no longer allowed to discharge their wastewater. 

Since it is anticipated that a large portion of the wastewater capacity needed will be for industrial facilities, 

the SWWC option is a substantial business risk because of the aforementioned issues regarding the 

liabilities that FJWSS would incur as a co-permittee with SWWC in their facility and is not a recommended 

alternative.   

Project Cost – As shown in Appendix - D-3, the total estimated project cost for this option is $14.9M, which 

includes the 18” diameter sewer forcemain, upgrades to SWWC’s Town Park pump station, property 

acquisition, tap fees, plant impact fees, and engineering costs.  In addition to the capital costs that will 

need to be paid for the infrastructure, the rates for treatment will be about $10.00 per thousand gallons.  

This would result in excessively high wastewater rates for FJWSS customers once the costs were added to 

the SWWC rates.  This would make Fairfield non-competitive for wastewater treatment. 

9.2.4 Discharge to City of Columbia Collection System 

The City of Columbia operates a wastewater collection, transport, and treatment system serving 

customers within Richland and Lexington Counties.  The City’s wastewater system includes over 1,000-

miles of pipe and a 60-MGD wastewater treatment facility that discharges to the Congaree River.   As 

shown in Appendix XX the City’s 208 Management Area stretches into northern Richland County and 
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reaches within approximately 3-miles of the Fairfield County line.  The option for Fairfield County to 

discharge wastewater to the City of Columbia collection system was previously explored within the 2015 

Hazen and Sawyer study, although the discharge point proposed herein differs from that evaluation.  

Based upon the City of Columbia’s Utility Asset GIS it appears that the closest potential discharge point to 

the Columbia system is an 18” diameter gravity line that runs along Beasley Creek.  If this option is 

selected, further evaluation of the capacity of this line would be required to determine whether it in fact 

has sufficient reserve capacity for the proposed flow. 

In recent developments, the City of Columbia has agreed to serve wastewater for the new SCOUT facility 

in northern Fairfield County.  As a result, the available capacity in the 18” gravity line is no longer available.  

Since that capacity has been used, to connect to the City of Columbia would require a much longer line to 

get to any available capacity in the City of Columbia system. 

9.2.4.1 Wastewater Collection and Transport 

As shown in Table 9-1, the Columbia discharge option to the 18” gravity line connection includes 57,000-

LF of 18” diameter sewer forcemain and appurtenances.  This infrastructure would provide immediate 

sewer service availability to southern Fairfield County in the area of Commerce Park.  To allow for the 

Towns of Jenkinsville, Winnsboro, and Ridgeway to potentially discharge flow via this connection in the 

future it would need to be increased to a 24” line and it would also require that the line be extended to 

Jenkinsville as well.   

9.2.4.2 Fees and Charges 

The cost to connect and secure capacity within the City of Columbia’s wastewater system is detailed within 

Article 5 of the City of Columbia’s Ordinances, which lists a $300/REU sewer tap fee, a $2,640/REU sewer 

plant expansion fee, and an REU value of 300-gallons/day.  As a result of the large size of its wastewater 

system and POTW, the City of Columbia is required to administer a pretreatment program for its 

categorical industrial dischargers.  Therefore, Columbia would provide pretreatment administration for 

any categorical dischargers to the FJWSS collection system.  In order to establish the quantity and strength 

of wastewater discharged from the FJWSS collection system to the City, a metering and sampling station 

must be constructed as a part of this option.  The metering and sampling station could either be 

incorporated into the proposed regional pump station or be located along the forcemain route at the 

Fairfield County line prior to the outfall point. 

Project Cost – Even though this option is no longer available – the costs have been included in Appendix - 

D-4.  In addition to the capital costs the Columbia outside city rate for wastewater  treatment is also 

$10.00 per thousand.  Columbia rates are listed based on 100 cubic feet which is equivalent to 748 gallons 

instead of 1000 gallons.  This rate with the necessary cost components added to the rate would also make 

Fairfield non-competitive in the region. 

9.3 Land Application (WWTF and Spray Field) 

In the event that an NPDES permit is not attainable, discharges may be issued using ND permits instead.  

An ND permit is a “No Discharge” permit, meaning that the discharge from a WWTP is not discharged to 

waters of the United States.  Instead, the wastewater discharge is land applied.  Usually, to land apply, 

there is a crop that will uptake any remaining pollutants in the wastewater before the water percolates 

down through the soil and into the ground water.  The crops can be trees, grass, or any other vegetative 
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product that is removed from the food chain.  The crop cannot be used to feed livestock for human 

consumption.  Land application is not a substitute for treatment, it is only a means of discharging the 

water instead of a creek or river.  

To land apply, once the water is treated, the effluent is pumped to a land application site.  This involves 

the construction of holding basins for the wastewater until it can be spray irrigated onto the land.  

Depending on the crop selected and the percolation rate of the soil the amount of land required can be 

determined.  In this case, it is assumed that land application would require at least 500 acres of land.  The 

cost for the forcemain to pump to the land application site and the preparation of the land for the system 

is anticipated to be about $41 Million dollars in addition to the costs for the construction of an MBR 

wastewater treatment plant.  This would bring the cost to approximately $71 Million dollars for a 2 MGD 

facility.  Given the large amount of land required for this option, it is not practical to expand this system 

to 4 MGD or 6 MGD therefore, no further cost considerations for this option were explored. 

9.4 Use of Other Discharge Locations 

9.4.1 WWTF and Discharge at Wateree River 

In South Carolina, the transfer of water from one river basin to another is prohibited by law.  The 

Interbasin Transfer Act of 1985 (§ 49-21-10 et seq.) states that “no person shall withdraw, divert, pump, 

or cause directly the transfer of either five percent of the seven day, ten-year low flow, or one million 

gallons or more of water a day on any day, whichever is less, from one river basin and use or discharge all 

or any part of the water in a different river basin unless the person shall first obtain a permit from the SC 

Department of Health and Environmental Control (DHEC).”  DHEC, using the Interbasin Transfer Act, 

protects the water quality of the state by regulating natural stream flows that, if altered, could impair a 

waterbody’s natural assimilative capacity. 

Since it is anticipated that the water used by the area that will be served by the FJWSS will be supplied by 

the Town of Winnsboro, the water source will be from the Broad River Basin.  Potential sources of 

discharge considered that discharge to the Wateree River Basin, would require an Interbasin Transfer 

Permit because water would be withdrawn from the Broad to supply the customers and then discharged 

into the Wateree. 

While the Wateree River is adjacent to Fairfield County in the norther portion of county, wastewater 

cannot be discharged at that location because it would be above Lake Wateree.  As such a discharge to 

the Wateree in lower Fairfield Count would require that the line be constructed through a large portion 

of Kershaw County to reach the Wateree River.  A BNR plant would be sufficient to meet limits that would 

be imposed on the Wateree River as well.  The Wateree eventually converges with the Congaree, so it is 

ultimately a part of the same river system as it reaches the Santee.  However, the length of line to access 

the Wateree is longer that the line to the Broad, therefore this option is not as cost effective as the Broad 

River Option.  The cost for a 2 MGD plant and 18” line to the Wateree would be approximately $48.1 

Million.  As it is more expensive than the Broad River option, no further costs for expansion have been 

considered. 

9.4.2 WWTF and Discharge at Sawneys Creek 

Sawney’s creek is a tributary of the Wateree River that flows through the eastern portion of Fairfield 

County from Ridgeway through Kershaw County.  In addition to the concerns cited above for Cedar Creek, 
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the Sawney’s creek option is further restricted because Sawney’s Creek is on the 303d list for fecal 

coliform.  The 303d list is published by DHEC and the EPA to identify “impaired waterways”.  As such, 

DHEC may not view a discharge into Sawney’s Creek favorably.  For the same reasons as Cedar Creek, the 

Sawney’s Creek option would most likely require an MBR treatment system.  Costs have been provided to 

show that even if it were feasible, it is not the most cost effective.  For just a 2 MGD discharge, it is 

estimated that the costs would be about $46.1 Million which exceeds the Cedar Creek Option by $5 

Million.  No further cost estimates were conducted for the Sawney’s Creek option to expand to 4 or 6 

MGD. 

9.4.3 WWTF and Discharge at Cedar Creek 

The Town of Ridgeway discharges to Big Cedar Creek in lower Fairfield County.  Big Cedar Creek flows 

through Richland County and eventually discharges to the Broad River.  WLA for Big Cedar Creek were 

obtained and as expected, the limits on the creek for BOD, TSS, and ammonia are restricted, but 

attainable.  Of more concern is the fact that the creek has a 7Q10 flow of 0.02 CFS.  This means that the 

flow in the creek will be 99.9% effluent from the treatment plant.  Since this is the case, the wasteload 

allocation indicates a CTC of 100% unless a mixing zone study proves otherwise.  This means that all 

toxicity testing on the effluent, must be done without any dilution factor.   

This is of particular concern since the plan is for the FJWSS system to have a significant industrial 

component of the flow in the plant.  This industrial flow typically contains metals, organic acids, and other 

components that will not be removed in a municipal wastewater treatment plant.  There are currently no 

metals listed on the WLA for Cedar Creek, however, there is a condition that section D of Form 2A must 

be completed as part of the NDPES permit application.  This note means that they want sample data of 

the industries that are going to be using the treatment facility and know which of the 126 priority 

pollutants are expected to be in the influent.  Part of the NPDES process is performing a reasonable 

potential analysis to determine if any of those 126 pollutants will need to be added to the NPDES permit.  

If they determine that the amount of any pollutant in a plant’s influent has the potential to violate the 

maximum amount of a pollutant, then they will add those parameters to the NPDES permit, with limits, 

and require regular sampling to ensure that the amount discharged is less than the permitted level. 

Even if none of the parameters are listed on the NPDES application, then the second way this can be 

problematic is the toxicity of the effluent.  All of these metals and industrial pollutants are quite toxic to 

aquatic species.  The requirement that toxicity tests be conducted on 100% effluent will make it difficult 

to pass these tests if even small amounts of these pollutants are in the wastewater.   

While the BNR plant would be able to meet the limits contained in the WLA, because of the low limits and 

the risk of permit violations into Cedar Creek having no dilution for toxicity testing, it would be advisable 

to install the MBR system if the discharge will be into Cedar Creek.  Regardless of the treatment system, 

the final disposition of limits will need to be negotiated at the CMCOG since there is no pollutant load 

available without relinquishment of some pollutants from other dischargers in the area as previously 

discussed.  

The costs for construction of an MBR facility on the Big Cedar Creek are given in Appendix - D-1.  These 

costs have been given for three phases of potential expansion.  The first is for the construction of 2 MGD 

of capacity, Phase II is for an expansion from 2 MGD to 4 MGD, and Phase III is for the expansion from 4 

MGD to 6 MGD.  It is assumed that once the plant is expanded from 2 to 4 MGD it would be the desire to 
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install a line from Jenkinsville and Lake Monticello to the FJWSS pump station to serve that area of the 

county in accordance with the 208 plan. 

The costs for Phase I and a 2 MGD plant is approximately $41.9 Million which includes the cost of an 18” 

forcemain from the 24” line near Commerce Park PS to the plant which would be necessary to get the 

flow to the plant and the cost of the MBR treatment plant.  The cost of the 18” line was upgraded to a 24” 

line which would be necessary to handle 4 MGD in the future would bring the total to $42.2 Milliion. 

The cost for Phase II to expand the MBR plant from 2 MGD to 4 MGD is approximately $30.4 Million.  This 

equates to a total of $72.54 Million to construct an MBR plant on Big Cedar Creek for 4 MGD. 

The cost for a Phase III to expand the MBR plant from 4 MGD to 6 MGD is approximately $38.3 Million. 

The cost to install a line from Jenkinsville/Lake Monticello to the Regional pump station for treatment at 

Cedar Creek would be approximately $11.0 Million. 

All costs are given in today’s dollars and anticipated that those costs will increase due to inflation over 

time.  The Total Cost for the MBR option on Cedar Creek is estimated to be $121.8 Million in today’s 

dollars.  These costs do not include the cost of the Winnsboro Connector or the portion of the Ridgeway 

Connector that will be required to transport the flow from the Regional Pump Station to Big Cedar Creek 

and the upgrade of the Commerce Park pump station since those costs will be necessary for both a 

discharge located at Big Cedar Creek or at Broad River. 

9.4.4 WWTF and Discharge at Broad River 

The Broad River is located on the boundary of Fairfield County and is the river system that virtually all 

utilities in the region use for their discharges.  The Broad River has a 7Q10 flow of almost 500 Million 

gallons per day.  The WLA allocation for the Broad River has been requested so that Fairfield County would 

be given an equal share of the pollutant load in the river based on the flow in the FJWSS plant vs the flow 

in all of the other plants discharging to the river.  The limits for BOD, TSS, and Ammonia are much more 

lenient that the WLA limits for Cedar Creek or Sawney’s Creek.  Having these limits with some cushion 

now will be important for Fairfield as it expands in the future.  As a plant expands, the limits generally 

become stricter.  In some cases, a plant will double its capacity but must increase its treatment level 

because the mass of pollutants may not increase.  In effect, the initial pollutant load of a plant can set the 

ceiling for the limits.  Having extra pollutant load is important for multiple reasons.  It provides cushion to 

the treatment plant operators in meeting their limits and it may make the case for an industry more 

favorable if they do not have to pre-treat to a higher standard. 

On the Broad River, the major dischargers are Richland County, City of Columbia, East Richland Public 

Service District, and City of Cayce which all use secondary wastewater treatment.  Of those, only the 

Richland County Broad River facility and the Cayce facility have a nutrient removal system.  The City of 

Cayce has a 25 MGD BNR facility that is designed exactly as proposed for FJWSS on the Broad River.  Their 

facility consistently produces effluent quality with BOD, TSS, in the single digits.  The discharge also has 

low levels of ammonia and phosphorus that exceed their permit limits.  The City of Columbia does not 

currently have any kind of nutrient removal system or even a system for nitrification of their ammonia to 

nitrate.  As such, you see that Columbia’s ammonia discharge is quite high in comparison to all other 

dischargers.   
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We have compared the same three phases of expansion for the Broad River Option as was proposed for 

the Big Cedar Creek Option.  The costs for construction of an BNR facility on the Broad River are given in 

Appendix - D-2.  These costs have been given for three phases of potential expansion.  The first is for the 

construction of 2 MGD of capacity, Phase II is for an expansion from 2 MGD to 4 MGD, and Phase III is for 

the expansion from 4 MGD to 6 MGD.  It is assumed that once the plant is expanded from 2 to 4 MGD it 

would be the desire to install a line from Jenkinsville and Lake Monticello directly to the Broad River 

treatment plant to serve that area of the county in accordance with the 208 plan.  Since the Lake and 

Jenkinsville are in the western part of the County, it is assumed that the connection to the BNR plant 

would be along Monticello Road. 

The cost for Phase I which includes a 2 MGD BNR plant and an 18” PVC forcemain that would be capable 

of transporting 2 MGD to the Broad River is approximately $42.3 Million.  However, installation of a 24” 

PVC forcemain that would be capable of carrying up to 5 MGD to the Broad River treatment plant would 

be a better option so that once the forcemain has been installed, no additional pipeline would be required 

to increase the plant from 2 MGD to 4 MGD.  The cost to construct the 2 MGD BNR plant initially with a 

24” line to the Broad River would be approximately $45.8 Million.   

The cost for Phase II to expand the BNR plant from 2 MGD to 4 MGD is approximately $19.6 Million. 

The cost for Phase III to expand the BNR plant from 4 MGD to 6 MGD is approximately $27.9 Million. 

The cost to install a line from Jenkinsville/Lake Monticello to the BNR treatment plant on the Broad River 

would be approximately $8.0 Million. 

All costs are given in today’s dollars and anticipated that those costs will increase due to inflation over 

time.  The Total Cost for the BNR option on Broad River is estimated to be $101.5 Million in today’s dollars.  

These costs do not include the cost of the Winnsboro Connector or the portion of the Ridgeway Connector 

that will be required to transport the flow from the Commerce Park pump station to the Regional Pump 

Station and the upgrade of the Commerce Park pump station since those costs will be necessary for both 

a discharge located at Big Cedar Creek or at Broad River.   

This option assumes that if the plant is going to be ultimately expanded to greater than 2 MGD, that the 

18” line would be increased to a 24” line.  Once a 24” line has been installed, that would be able to handle 

up to 5 MGD without any further construction.  By installing a 24” line, the initial cost of construction 

would increase to $45.8 Million.  However, the additional $4.8 million will be offset in future savings of 

$11.8 Million for a net savings on the 4 MGD facility of $7 Million dollars. 

9.5 Cost Summary 

Detailed opinions of probable costs are given in Appendix - D for all of the discharge options.  A summary 

of those cost estimates for each segment evaluated are shown in Table 10-1 - Budget Cost Summary of 

Options.  While the costs for the MBR plant on Cedar Creek are slightly less in initial cost than installing a 

BNR plant on the Broad River using an 18” line, the costs for expanding the plant anything beyond the 

initial 2 MGD flow significantly favor the Broad River discharge option.  The one-time installation of the 

24” forcemain allows FJWSS to take advantage of the lower cost of construction of a BNR plant in the 

expansion from 2 MGD to 4 MGD and 6 MGD which more than offsets the cost of the installation of the 

forcemain to the Broad River.  
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Table 9-1 - Budget Cost Summary of Options  
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10.0 Project Schedule Comparison 

Regardless of the method of treatment or the location of the wastewater plant, there should be no 

difference in the time that it will take to permit and construct this project.  Currently, it is anticipated that 

it will take at least 18 months to get CMCOG approval of the 208 plan and get an NPDES permit approved.  

Currently, NPDES permitting is taking longer than one year.  In addition, DHEC has already warned that 

SCIIP projects will take precedence over all others.  Since the NPDES application process is not part of the 

SCIIP grant, that could create delays as well. 

The project cannot be submitted for a construction permit until the NPDES permit has been approved.  

Assuming that FJWSS moves forward with the design of the project prior to obtaining the NPDES permit, 

the design could be complete and ready for submission to DHEC for a construction permit upon receipt of 

the NPDES permit.  The approval process for a treatment plant will take a minimum of 60 days for issuance 

of a construction permit provided that SCIIP projects do not again take precedence. 

Normally for this type of project, it is anticipated that a construction contract time of about 15-18 months 

would be ample.  However, given the current supply chain and equipment delays, regardless of the type 

of treatment plant, the construction time will be at least 2 years or more.  Currently, generator 

manufacturers indicate that if a 1 Megawatt generator was ordered today, the delivery would be 2 years 

after they received the engineer approved shop drawings.  Usually, shop drawings for this type of 

equipment are not submitted for approval until about 4 to 6 months after the award of a construction 

contract.  A 1 megawatt generator is the size that is required for the MBR plant. 

The construction schedule shown in Table 11-1 is the same for either a plant on Cedar Creek or a plant on 

the Broad River.  If the issues regarding submission of the 208 plan modifications were resolved and FJWSS 

was ready to submit to the CMCOG in August, then it is anticipated that construction would not be 

complete until November 2027.  The construction time of the forcemain would occur concurrent with 

construction of the plant and does not delay the completion time for the facility. 
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Table 10-1 Anticipated Construction Schedule 

 

 

 

DRAFT



 

Page | 71  

11.0 System Viability 

11.1 Viability 

There are numerous examples of wastewater systems throughout the state which are not well operated 

and in extreme distress.  This is true for both private and municipal wastewater systems.  These entities 

have systems that are no longer viable, and the entity does not have the managerial skills or the financial 

ability to correct all of the deficiencies of their systems.  This is especially true for small towns that are 

losing population.  As a result of these small, non-viable systems being in operation, regulations were put 

in place to verify the capabilities of these new systems before they are allowed to start a wastewater 

system. 

DHEC Regulation R.61-9 governs the issuance of water pollution control permits, including NPDES permits.  

Section 61-9.600 of that regulation applies to owners of wastewater systems, including facilities to collect, 

transport, treat and discharge wastewater and wastewater residuals, excluding permits under R.61-56 

and service connections as defined by R.61-67.  It requires that prior to issuance of a wastewater permit 

under R.61-9 or R.61-67, including a transfer of an NPDES or Land Application permit, the proposed owner 

must demonstrate viability per the definition of “Viable wastewater system owner.”  The term is defined 

as an owner who has demonstrated the financial, technical, and managerial capability to handle all aspects 

of operation, maintenance, and replacement of wastewater systems to reasonably assure compliance 

with SC laws and DHEC regulations. 

For new wastewater systems, if the proposed wastewater system owner does not own other wastewater 

systems in South Carolina, the viability must include the submission of a business plan which 

demonstrates how the system will be self-sustaining and that the owner has the commitment and the 

capabilities from a financial, managerial, and technical viewpoint to consistently comply with applicable 

laws and regulations governing wastewater collection, treatment, and disposal. 

11.2 FJWSS Financial 

11.2.1 Funding 

Initially it was anticipated that the majority of the funding for the wastewater utility would derive from a 

“penny sales tax” referendum that was on the ballot in November 2020 and the balance would be 

provided by Fairfield County.  The sales tax referendum on the ballot was defeated and there was concern 

over how the wastewater system could be funded and be viable.  In April of 2021, Fairfield County settled 

a lawsuit with Dominion and received approximately $46 Million dollars that was earmarked for a 

wastewater treatment facility and sewer lines in Fairfield County.  In addition, Fairfield County has 

received $10 Million dollars in SCIIP grant funds for the construction of the Winnsboro Connector project 

which includes the FJWSS Regional pump station. 

11.3 Operational Financial Projections for FJWSS – BNR & MBR 

Financial projections based on some assumptions have been provided for both the BNR option on the 

Broad River and the MBR option on Cedar Creek.  The assumptions made are not recommendations of 

the wastewater rates or the capacity fees.  This is merely for demonstration purposes to help FJWSS 

understand how the construction may be able to move forward and the borrowing that it may require 
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over time.  Obviously, there are many variables on how the financials may ultimately transpire, but this is 

a realistic look at how the projects and rates could potentially be integrated.  Both financial projections 

show the $10 Million SCIIP grant and $17.5 Million for construction cost of the Winnsboro Connector and 

the portion of the Ridgeway Connector project that will be necessary to transport the wastewater from 

the Commerce Park and Walter Brown Industrial parks to Winnsboro for interim treatment.   

For the BNR financials, it shows that when the plant is constructed, a borrowing of approximately $5.3 

Million dollars would be necessary to fully fund construction and could be repaid over about 7 years while 

maintaining excellent debt service coverage and cash flow.  It also demonstrates that the expansion of 

the plant from 2 MGD to 4 MGD in the future would only require about $5 Million in debt to fully fund 

construction of that upgrade assuming that construction costs escalate 4% per year from current cost 

estimates. 

The financials for the MBR use the same assumptions and those financial projections show that when the 

2 MGD plant is constructed, a borrowing of about $1.5 Million would be necessary to fully fund the 

construction and it would be repaid over about 7 years while maintaining excellent debt service coverage 

and cash flow.  However, when the plant expands from 2 MGD to 4 MGD in the future, it would be 

necessary to incur approximately $20 Million in debt to be able to fund the construction of the upgrade 

assuming that construction costs escalate 4% per year from current cost estimates. 

These financials are based on an assumed growth of the system.  Receiving flow is of paramount 

importance in the financial analysis.  Just because an industry has been permitted there is no revenue 

until that industry is actually using the system.  It is assumed that if an industry is permitted then it will be 

at least a year after that before flow will be discharged from that industry.  That may be too aggressive or 

Year

Actual Flow 

(GPD) Capacity Sold

REU 

Sold

REU 

Cumulative

Flow to 

New Plant

2023 150,000               
2024 150,000               100,000               333.33   333.33             0
2025 250,000               100,000               333.33   666.67             0
2026 350,000               100,000               333.33   1,000.00          0
2027 450,000               100,000               333.33   1,333.33          450,000       
2028 550,000               100,000               333.33   1,666.67          550,000       
2029 650,000               100,000               333.33   2,000.00          650,000       
2030 750,000               100,000               333.33   2,333.33          750,000       
2031 850,000               100,000               333.33   2,666.67          850,000       
2032 950,000               100,000               333.33   3,000.00          950,000       
2033 1,050,000            100,000               333.33   3,333.33          1,050,000     
2034 1,150,000            100,000               333.33   3,666.67          1,150,000     
2035 1,250,000            100,000               333.33   4,000.00          1,250,000     
2036 1,350,000            100,000               333.33   4,333.33          1,350,000     
2037 1,450,000            100,000               333.33   4,666.67          1,450,000     
2038 1,550,000            100,000               333.33   5,000.00          1,550,000     

FJWSS Flow Projections

Table 11-1- FJWSS Flow Projections 
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conservative.  That will be left to be decided by FJWSS along with the wastewater rates, capacity fees, 

treatment plant location, and service territory. 

The flow projections are shown in Table 12-1- FJWSS Flow Projections.  It is assumed that the new 

treatment plant will not begin operations until the actual flow reaches at least 400,000-500,000 gallons 

per day. 

These flow projections were used with an assumed rate of $7.00 per thousand gallons and a capacity fee 

of $3000.  These rates and fees are a competitive rate.  Actual rates and fees will need to be determined 

based on the actual cost of operation of the system. 

Estimated plant operational costs have been provided in Table 12-2- FJWSS Operational Costs.  These 

costs are assuming that the plant will start with about 500,000 gallons per day of flow and increase over 

time.  These costs do not include any costs that may be incurred due to administrative and billings costs 

for FJWSS or system wide maintenance costs.  These costs will depend on how the wastewater collection 

system develops once wastewater treatment is available to the system. 
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BNR Carousel MBR

Salaries Regular 174,000.00$             195,000.00$        
Overtime Pay 43,500.00$               48,750.00$         
Retirement 26,100.00$               29,250.00$         
Social Security 18,487.50$               20,718.75$         
Workmen's Compensation 6,525.00$                 7,312.50$           
Health & Life Insurance 21,750.00$               24,375.00$         
Printing And Office Supplies 1,200.00$                 1,200.00$           
Postage 100.00$                    100.00$              
Membership And Dues 500.00$                    500.00$              
Travel And Hotel Expense 2,500.00$                 2,500.00$           
Gas And Oil 7,000.00$                 7,000.00$           
Tires And Repairs 500.00$                    500.00$              
Telephone & Internet 3,000.00$                 3,000.00$           
Maint. & Service Contract 3,000.00$                 3,000.00$           
Machinery & Equipment Repairs 10,000.00$               10,000.00$         
Building Repairs 2,000.00$                 2,000.00$           
Small Hand Tools 500.00$                    500.00$              
Painting Supplies 500.00$                    500.00$              
Uniforms 2,000.00$                 2,000.00$           
Cleaning & Sanitation Supplies 1,000.00$                 1,000.00$           
Laboratory Supplies 12,000.00$               12,000.00$         
Insurance - Plant 10,000.00$               10,000.00$         
Insurance - Auto 2,500.00$                 2,500.00$           
Tort Liability Insurance 5,000.00$                 5,000.00$           
Employee Training 1,500.00$                 1,500.00$           
Professional Services -$                         -$                   
Toxicity Testing 13,000.00$               13,000.00$         
Contract Lab Fees 8,000.00$                 8,000.00$           
DHEC Fees 4,000.00$                 4,000.00$           
Pretreatment Costs 20,000.00$               20,000.00$         
Miscellaneous Expenses
Building & Fixed Equipment 10,000.00$               10,000.00$         
Furniture & Fixed Assets 2,000.00$                 2,000.00$           
Machine Equipment 120,000.00$             120,000.00$        
Computer Software 1,200.00$                 1,200.00$           
Electric And Gas 144,000.00$             244,000.00$        
Chemicals 19,428.00$               19,428.00$         
Sludge Disposal 38,000.00$               38,000.00$         
A2O Membrane Replacement -$                         80,000.00$         
Digestor Membrane Replacement 40,000.00$               40,000.00$         

Total Direct O&M Expenses 774,790.50$             989,834.25$        

FJWSS Operational Costs

Table 11-2- FJWSS Operational Costs 
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12.0 Conclusion 

Given the information presented in this analysis, either a discharge at the Big Cedar Creek or at the Broad 

River is possible.  The Big Cedar Creek option requires a higher level of treatment and a more expensive 

MBR treatment plant process than locating at the Broad River and using a BNR plant.  The cost of the 

installation of the forcemain to transport wastewater to the Broad River offsets the lower cost of the BNR 

initially for a 2 MGD plant.  Limiting the flow to 2 MGD in the FJWSS facility would preclude the possibility 

of a future connection to the system by Winnsboro since there would not be sufficient capacity to handle 

their flow in addition to the anticipated industrial flow.  This would also limit industrial growth if more 

than 2 MGD of capacity were needed. 

Hazen and Sawyer prepared a master plan for Fairfield County that contemplated the treatment plant 

being located along the Broad River with the flow from the industrial corridor being pumped to the Broad 

River location.  The obstacle to its implementation has been the available funding for construction and 

how to make the plant financially solvent as quickly as possible.  The Dominion settlement and the SCIIP 

grant have provided the necessary funding to move FJWSS forward in this endeavor.  Provided that FJWSS 

desires to be able to easily expand the treatment plant beyond 2 MGD to 4 or 6 MGD and serve the Lake 

Monticello and Jenkinsville areas of the County, then the Broad River discharge and BNR plant will provide 

FJWSS a better more cost-effective option. 
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 Wasteload Allocations 
Appendix - A-1 Sawney’s Creek 
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Appendix - A-2 Cedar Creek 
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Appendix - A-3 Broad River 
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 SCIIP Grant Application 
Appendix - B-1 Winnsboro Connector Grant Application Description 

 

WINNSBORO CONNECTOR 

FAIRFIELD COUNTY 

APPLICATION NARRATIVE 

NEED 

Fairfield County and the State of South Carolina have recognized the immense potential 
for residential, commercial, and industrial growth along the I-77 corridor and in the 
southern portions of Fairfield County.  The 1997 208 Water Quality Management Plan for 
the Central Midlands Region documents a need for a wastewater treatment facility to 
support growth in the area.  In a 2015 Hazen and Sawyer Wastewater System Analysis 
for Fairfield County, many options were laid out including connecting to the City of 
Columbia’s system and constructing a wastewater treatment plant to be discharged to the 
Broad River.  A long-term wastewater solution for the area has been sought and studied 
for many years but without any solution until now.   

The Fairfield Joint Water and Sewer System (FJWSS) was created in March of 2019 to 
provide water and sewer within unincorporated areas of Fairfield County, specifically to 
create and expand wastewater service along the I-77 corridor and southern portions of 
the County.  The commission was initially comprised of five members: two members from 
Fairfield County, two members from the Town of Winnsboro, and one at-large member 
that is jointly selected by the County and the Town.  In mid-2022, the FJWSS added two 
new members from the Town of Ridgeway bringing the FJWSS to a seven-member 
board. 

The industrial growth in Fairfield County is projected to occur from the Fairfield County-
Richland County border line along I-77 north to Exit 41 (Old River Road) approximately 
11 miles, and will include the existing interchanges  such as Exit 34 (SC Highway 34) and 
Exit 32 (Peach Road).  This corridor includes established industrial sites such as the 
Fairfield Commerce Center, Walter B. Brown I and II Industrial Parks, Ridgeway Interstate 
Site and the Highway 34 Ridgeway Rail Site.  Since its creation, it has always been the 
intention of Fairfield County to have the Fairfield Joint Water and Sewer System provide 
wastewater treatment for all the unincorporated areas within Fairfield County that are not 
currently served by the Town of Winnsboro or the Town of Ridgeway.  The obstacle for 
the FJWSS was how to get the funds to start a new wastewater system from the ground 
up and not create an untenable rate structure. 

In 2019-2020 Thomas and Hutton evaluated the potential for constructing a wastewater 
reclamation facility discharging into the Big Cedar Creek.  However, the construction of a 
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treatment facility on Big Cedar Creek raised many questions concerning the efficacy of 
discharging into the Big Cedar Creek and has given rise to questions concerning other 
potential sources for discharging the wastewater for Fairfield County.  Funding the 
treatment system was going to require a passage of a penny sales tax for Fairfield County 
to support the construction.  After the strong resistance from many that live in Fairfield 
and Richland County regarding having a wastewater plant discharge on Big Cedar Creek 
and a failed sales tax referendum, the potential for serving the current and long-term 
future needs of the county were reevaluated.  Moreover, politically there was palpable 
resistance from the CMCOG and SCDHEC over allowing a discharge to the Bid Cedar 
Creek.  After careful consideration of the alternatives, a decision was made to forgo the 
plan to discharge to Big Cedar Creek and instead pursue building a new wastewater plant 
and discharge to the Broad River. 

Several years ago, Fairfield County was constructing Fairfield Commerce Park.  Since 
the FJWSS had no facilities to accept wastewater at the time, Fairfield County partnered 
with the Town of Winnsboro to provide wastewater treatment for Fairfield Commerce Park 
until such time as the FJWSS was able to take over the treatment.  Therefore, the 
Commerce Park pump station was originally constructed with its discharge connected to 
the Walter Brown II Industrial Park pump station which is part of the Town of Winnsboro’s 
wastewater infrastructure, but with the understanding that it will need to connect to the 
FJWSS once they have treatment capacity and other infrastructure in place for 
Commerce Park to reach its full potential.  Winnsboro’s Walter Brown II pump station is 
pumped through a series of other pumping stations to the Town of Winnsboro WWTP 
where it is treated.   

With the currently connected customer base, Winnsboro’s existing wastewater pump 
stations have limited additional capacity available without major upgrades.  Fairfield 
County has estimated that they only have about 50,000 GPD available to offer industrial 
development.  As such, there is severely constrained capacity available at the Commerce 
Park pump station for additional flow to serve the constructed sites within Fairfield 
Commerce Park until FJWSS has constructed their facilities and are prepared to provide 
wastewater service to the area.  This condition limits the availability of sites in Commerce 
Park to those “dry” industries which utilize small amounts of water and wastewater only 
as necessary to serve facilities for their employees.   

Fairfield County receives numerous inquiries into their industrial park areas from “wet” 
industries that use water and wastewater as a part of their manufacturing process which 
have subsequently been rejected due to the lack of wastewater available.  The Town of 
Winnsboro has approximately 500,000 gallons per day of treatment capacity currently 
available at their WWTP, but it is inaccessible without additional transport infrastructure.  
As it is today, Fairfield County does not have capacity available to offer these industries 
that will satisfy their needs.  Fairfield County has been focused on finding a solution that 
will allow them to tap into Winnsboro’s unused capacity in the interim until the FJWSS 
system can be completed.  To upgrade the series of existing pumping stations and 

DRAFT



 

Page | 91  

forcemains that connect Commerce Park to the Winnsboro WWTP would be a costly 
endeavor.  Furthermore, once the FJWSS system was in place and Commerce Park 
connected to that system, the increased capacity in the upgraded Winnsboro collection 
system would be of no value. 

Additionally, the Fairfield County Economic Development Authority is proposing to 
construct a new industrial park site that will accommodate approximately 9.2 million 
square feet of industrial and manufacturing buildings/businesses.  The proposed site, 
which is known as the Fairfield County Industrial Park, I-77 International Megasite 
(Megasite), utilizes approximately 1,500 acres of property.  The site borders along 
Interstate-77, approximately 2.5 miles north of Ridgeway, SC and preliminary work at the 
site has already started.   

The Fairfield County Economic Development Authority is also proposing a second new 
industrial park located along East Peach Road at the intersection with Devils Race Track 
Road on both sides of East Peach Road.  The proposed site, known as the Peach Road 
Site will utilize approximately 450 acres of property but needs wastewater service to be a 
viable option for industry.  It is anticipated that the construction of these two (2) Industrial 
Parks will also result in an increase in residential, and commercial growth to support the 
workforce necessary for the industrial manufacturing facilities. 

Concurrently with the exploration of a wastewater treatment facility with a discharge to 
the Broad River, Fairfield County was in litigation against Dominion Energy (SCE&G) over 
the failed expansion of their V.C. Summer Nuclear Reactors at Jenkinsville.  However, in 
mid-2021, Dominion Energy settled with Fairfield County.  The settlement included terms 
for Dominion to provide approximately $46 million in cash settlement funds that was 
specifically targeted for the establishment of a wastewater treatment plant and sewer 
infrastructure to serve Fairfield County.  Under the terms of the settlement, those funds 
cannot be used for any other purpose, otherwise, Dominion could reclaim the money.  
Finally, FJWSS through Fairfield County has a large portion of the funds needed to forge 
ahead with providing regional wastewater capacity to the County. 

In order to accommodate the industrial and municipal wastewater needs for the 
anticipated development outlined above, Fairfield County needs a viable alternative for 
the disposal of wastewater from this area.  The goal is to develop a long-term solution 
that will ultimately regionalize wastewater treatment in Fairfield County in an economically 
feasible manner.  While a long-term solution is the ultimate goal, there needs to also be 
a short-term solution to the treatment constraints for wastewater in this area of the county 
as quickly as possible.  Fairfield County and the FJWSS have adopted a master plan that 
is designed to achieve both goals without incurring unnecessary expense or constructing 
infrastructure that will ultimately be unusable or abandoned. 

The plan provides disposal of treated wastewater that meets the requirements of the 
South Carolina Department of Health and Environmental Control (SC DHEC) regulations 
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with limits as outlined in the Wasteload Allocation for the Broad River Discharge (See 

Attachment 6.3).  This plan addresses the short-term lack of availability of wastewater 
treatment in the area, but it also addresses part of the long-term solution which allows the 
FJWSS to ultimately become the regional sewer system provider for the area with a 
treated wastewater discharge to the Broad River that will serve Fairfield County for many 
decades to come. 

The master plan is divided into three distinct phases of work.  The first phase will connect 
the new Peach Road Industrial Park to the Town of Winnsboro WWTP using a new 
regional pump station near the intersection of Hwy 321 and Peach Road with a forcemain 
along Hwy 321 to the Winnsboro WWTP.  The second phase of the work will construct a 
line along Peach Road from the Regional pump station to Commerce Park, under I-77 
and all the way to the Town of Ridgeway WWTP.  The third and final phase of the project 
will include the construction of a regional forcemain from the new regional pump station 
in Phase I to the new FJWSS Regional Wastewater Treatment Plant which will be located 
near, and discharge to, the Broad River.  By siting the treatment plant near the discharge 
location, it will allow future development connections all along the forcemain route 
covering a large portion of southern Fairfield County. (See Attachment 3 for System 

Map) 

SERVICE AREA 

The area to be served by the proposed sewer system in the Central Midlands Council of 
Governments 208 Wastewater Management Plan are portions of areas currently 
designated to Fairfield County, Winnsboro, and Ridgeway.  Though there is not a 
determined service area for FJWSS yet, Fairfield County, the Town of Winnsboro, and 
the Town of Ridgeway are all in negotiations with FJWSS to finalize an operating 
agreement for a definitive wastewater service territory.  

PROJECT DESCRIPTION 

As previously described, the master plan encompasses three (3) phases of work for 
different purposes, but ultimately integrates into a final regional wastewater system for 
Fairfield County.  The request being made under this SCIIP grant application is for the 
funds to cover the construction for Phase I of the project, but a description of the entire 
master plan and all phases is being provided for clarity. 

Phase I is more specifically being described as the Winnsboro Connector Project and will 
provide the needed short-term treatment capacity for Fairfield County to serve their new 
Peach Road industrial park.  The capacity will be obtained by building a new pump station 
(Regional Pump Station) sited near the intersection of Peach Road and Hwy 321, and 
constructing a forcemain line to the Town of Winnsboro Wastewater Treatment Plant 
(WWTP).  Once the Regional pump station and line are operational, it will immediately 
provide an available wastewater treatment capacity of 500,000 gallons per day at the new 
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Peach Road Industrial Park.  The Regional pump station constructed as a part of Phase 
I will be designed so that it will receive the wastewater generated by Commerce Industrial 
Park, the Walter Brown II Industrial Park, the new I-77 Megasite, and the Town of 
Ridgeway in addition to providing service for the Peach Road Industrial Park.  The pump 
station will also be designed to utilize the forcemain that will be constructed as part of 
Phase III of the master plan, conveying wastewater to the proposed FJWSS wastewater 
treatment plant adjacent to the Broad River.   

The components of Phase I of the project includes the aforementioned new 0.5 million 
gallons per day (MGD) Regional Pump Station to transfer flows to the Winnsboro WWTP 
initially.  The Regional Pump Station will also have a secondary design capability to be 
able to pump up to 2.0 MGD to the FJWSS Regional WWTP using the regional forcemain 
constructed as a part of Phase III once it is complete.  In addition, Phase I will include the 
installation of approximately 2,200 lineal feet of 24” force main and approximately 41,400 
lineal feet of 16” forcemain.  Although 0.5 MGD is not a tremendous amount of flow for a 
heavy industrial wastewater user, it will provide a bridge to allow Fairfield to market its 
industrial corridor while additional treatment capacity is under construction.  It is 
anticipated that this bridge of 0.5 MGD can be made available at least 18-24 months 
before Phase III can be completed. 

Phase II is more specifically described as the Ridgeway Connector and will include the 
construction of a wastewater forcemain from the Regional Pump Station, where it will 
discharge, along Peach Road past Commerce Park and continuing all the way to the 
Town of Ridgeway WWTP.  Currently, Ridgeway’s WWTP is a domestic only treatment 
facility permitted for 120,000 GPD and does not have the ability to treat industrial waste.  
Phase II is designed to primarily serve the existing unincorporated areas in the Ridgeway 
service territory located east of I-77 including the Megasite.  A new pump station would 
be constructed at the Ridgeway WWTP that will provide additional capacity for 
wastewater that otherwise would not be able to be treated at the existing Ridgeway 
WWTP, and for the Town of Ridgeway’s use should they decide to close their WWTP and 
connect to the FJWSS system in the future.  The Peach Road forcemain will also include 
a stub-out for a future connection by the Megasite to the FJWSS system.  Phase II also 
contemplates the necessary upgrades to the existing Commerce pump station to 
disconnect from the Walter Brown II pump station and connect to the new line along 
Peach Road.  Once connected, Fairfield Commerce Park will also have access to the 
500,000 GPD treatment capacity available at Winnsboro.  This also opens the potential 
for reconnecting the Walter Brown II Industrial Park to the Commerce Park pump station 
if additional capacity were needed in that industrial park.   

Phase III will increase the wastewater treatment capacity available in Fairfield County by 
an additional 2 MGD and bring to fruition the much-anticipated goal of having a regional 
wastewater system for Fairfield County and the capability to provide wastewater to the 
entire southern region of Fairfield County.  Phase III includes the construction of a 2 MGD 
Biological Nutrient Removal (BNR) WWTP on a site within Fairfield County near the Broad 
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River, and a 24” forcemain line from the intersection of East Peach Road and US Highway 
321 to the proposed FJWSS WWTP site.  The effluent from the treatment facility will be 
discharged to the Broad River.  While it had been contemplated to site the WWTP near I-
77 and pump the effluent to the Broad River, it is much more beneficial to site the 
treatment plant near its discharge point.  This arrangement allows wastewater 
connections to the system all along the forcemain corridor which would have been 
impossible otherwise.  Phase III also will reverse the Winnsboro Connector forcemain to 
allow connections along the Hwy 321 corridor outside the Town of Winnsboro to connect 
back to the Regional Pump Station for transport to the FJWSS WWTP.  Once the 
Winnsboro connector has been reversed, it will allow access to at least 1.5 MGD of 
wastewater capacity in the FJWSS system for any connections along the Hwy 321 
corridor or for the Town of Winnsboro’s use should they decide to connect to the FJWSS 
system in the future. 

FEASIBILITY 

The creation of a wastewater system is imperative to the Fairfield County residents, 
businesses, and industries along the I-77 corridor and southern portions of the County.  
The completion of this project will be transformational for Fairfield County as it will become 
a major destination in the Southeastern United States for industries and businesses to 
locate.  The feasibility of the project is the potential to meet the desired goals without 
encountering insurmountable obstacles that would ultimately prevent the project from 
being completed.  Fairfield County, the Town of Winnsboro, the Town of Ridgeway and 
the FJWSS have worked diligently to find a regional solution for wastewater treatment 
that will meet all of their needs.  As such, they have come together to forge several 
agreements that demonstrate that they are working as a team.  The Town of Winnsboro 
and Fairfield County have reached an agreement on the framework for an operating 
agreement for the connections in the Winnsboro Connector and the Ridgeway Connector 
(See Attachment 4.4 for Intergovernmental Agreement).  Recently, the Town of 
Ridgeway has joined the FJWSS solidifying the structure of the Joint System (See 

Attachment 4.5 for Resolution).  All of the entities are currently in negotiations to finalize 
an operating agreement between the parties by the time the decision on the grant award 
has been made.  Since Phase I is a pump station and forcemain project, there are no 
anticipated obstacles that would create a problem for this endeavor. 

Alternatives & Ability 

A wastewater solution for the area has been sought and studied for many years.  In 2015, 
a consultant prepared a Wastewater System Analysis Study, where many options were 
laid out including connecting to the City of Columbia’s system.  Additionally, in 2019-2020 
another consultant evaluated the potential for constructing a wastewater reclamation 
facility discharging into the Big Cedar Creek.  The construction of a treatment facility on 
Big Cedar Creek raised many questions concerning the efficacy of discharging into the 
Big Cedar Creek and has given rise to questions concerning other potential sources for 
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discharging the wastewater for Fairfield County.  The chosen master plan is the best 
suited for growth of the region. 

Schedule 

To expedite the projects, Fairfield County authorized the engineering design of Phase I 
and Phase II in June 2022 so that both phases would be ready to bid soon after the 
announcement of the award of the SCIIP grants.  From a permitting perspective, the only 
permits that will be required are a SCHDEC land disturbance permit and a SCDHEC 
construction permit which are both very straightforward.  Neither of these types of permits 
would pose any major delay in starting construction for the project.   

Surveying and design of the project is underway, and it is anticipated to be completed 
including the necessary permitting by Mid-2023.  Although, it is anticipated that the 
forcemain will be installed predominantly within the existing road right of ways, any 
additional easement acquisition and/ or land purchasing is estimated to be completed by 
the middle of 2023 as well.  The bid phase for the project is expected to take about three 
(3) months once the decision from the SCIIP officials have been made regarding the 
award of the grant funds.  It is contemplated that bids can be received and the contracts 
ready to award by September 2023.   

The construction phase of the project including delivery of piping and equipment is 
projected to last fourteen (14) months and includes a six-month delay in receipt of piping 
and equipment for the pump station.  We anticipate that the construction contract would 
start in October 2023 and that the project should be completed by December 2024.  While 
this schedule is somewhat aggressive, Fairfield needs the wastewater capacity as quickly 
as possible.  Nonetheless, it will be finished well ahead of the December 2026 deadline 
for expending the grant award.  The uncertainty and impacts of COVID-19 are certainly 
out of FJWSS and Fairfield County’s control and the future cannot be predicted.  However, 
the schedule provided is based on the best information available at this time.  A complete 
schedule of the entire project has been provided with this application (See Attachment 

6.2). 

Cost 

The total Opinion of Probable project Cost for Phase I of the project is $12,729,858.  This 
cost includes the required twenty five percent (25%) construction contingency, as well as 
engineering design fees.  A breakdown of each portion of this phase opinion of probable 
cost is included in the application (See Attachment2).  FJWSS is making the local 
financial commitment based on Fairfield County’s commitment to provide FJWSS the 
matching funds.  Fairfield County has formalized that commitment through a resolution 
setting aside a portion of the Dominion settlement funds in an amount of approximately 
$5.1 Million to use for the FJWSS local match for this project and the Phase II project.  
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They have also provided a letter of financial commitment to FJWSS to confirm the funding. 
(See Attachments 4.1 and 4.3).   

The Fairfield Joint Water and Sewer System is respectfully requesting SCIIP grant funds 
on behalf of the Fairfield County to assist in the funding of Phase I of the overall project 
in order to provide short term treatment capacity to the service area’s residents, 
businesses, and industries, as well as for the construction of a regional pump station. 

To demonstrate the feasibility that the master plan project can be completed if Phase I is 
funded, a cost estimate to complete Phase III of the master plan has been developed.  
Using the same requirements of a twenty five percent (25%) construction contingency 
and including engineering design fees, the opinion of probable cost for the Phase III 
project is $41,270,208.  Phase III of the overall project will be funded by Fairfield County 
using the Dominion settlement funds. (See Attachment 6.1 for Phase III Cost Estimate).  
After setting aside $5.1 Million from the Dominion funds for the 15% local match for Phase 
I and Phase II, Fairfield County would have approximately $41 Million available to fully 
fund Phase III of the master plan.  The FJWSS has already advertised for an RFQ to 
design Phase III of the master plan so that construction can begin on that phase as quickly 
as possible.  It is anticipated that the design work for Phase III will begin by December 
2022 and the FJWSS will submit for their NPDES permit to discharge to the Broad River 
in the first quarter of 2023.  Included in the schedule for Phase I and Phase II is the 
schedule for completion of Phase III. 

Since FJWSS will be the owner of the facilities contemplated, they are making the grant 
application for Phase I on behalf of Fairfield County, who is an eligible applicant but cannot 
apply themselves since they will not own the facilities.  However, FJWSS will depend on 
the resources of Fairfield County to provide grant administration services for this project.  
Fairfield County has the manpower and financial resources necessary to provide the grant 
support that will be necessary for this project.  Obviously, Fairfield County will work in 
close collaboration with FJWSS to administer this grant and bring the project to a 
successful conclusion. 

 

“DIG ONCE” 

Any opportunity to comply with the “dig once” plan will be considered.  Fairfield County 
and FJWSS are willing to work with the State should the County be considered a 
candidate for the installation of broadband fiber optic cable as part of this undertaking. 
The “Dig Once” installation of the conduit in conjunction with the forcemains presents the 
opportunity for significant operational and financial savings for installation of conduits for 
broadband that may otherwise not be financially feasible.  

BENEFITS/IMPACT 
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Completing Phase I of the master plan will provide access to 0.5 MGD of wastewater 
treatment to the industrial corridor along I-77 by connecting to the Winnsboro WWTP in 
the short-term and ultimately to the new FJWSS WWTP that will discharge to the Broad 
River.  Once completed, Fairfield County will have the ability to complete the master plan 
and deliver wastewater treatment capacity for the area in a manner that will avoid 
controversial discharges to the water bodies of the county and the community.  This 
master plan centralizes the flow generated in all of southern Fairfield County and ensures 
a superb economic impact to the whole area for generations.   

Regionalization 

Regionalization does not happen instantaneously; it requires staying focused with a long-
term vision on how to bring facilities together systematically without causing undue 
financial burden on any of the parties involved.  While contemplated for years, the Fairfield 
regional sewer system has always been a bridge too far because of the financial 
considerations necessary to move forward.  The Dominion settlement has removed that 
obstacle.  Municipalities with existing systems find it difficult to bear the costs of 
connecting to another system and abandon the value of any of those capital assets, 
especially when they have outstanding debt on their current facilities.  The best way to 
achieve regionalization is to have facilities available and be ready to accept the 
wastewater when the municipality is ready to connect to the regional system.  The 
completed project will provide the opportunity for both the Town of Ridgeway and the 
Town of Winnsboro to connect to the FJWSS regional system in the future should they 
desire to do so.  But without the regional system being in-place, that will once again be a 
bridge too far.  This plan provides the necessary first step to attain a fully regionalized 
system for Fairfield County in the future. 

Water Quality 

Since a large portion of the wastewater treated by the FJWSS system is anticipated to 
originate from industrial waste, it is imperative to provide state-of-the-art treatment 
facilities to protect the environment.  Once all phases of the master plan have been 
completed, the new wastewater treatment plant will provide superior wastewater 
treatment thereby maintaining the quality of the receiving water body.   

Aging Infrastructure 

While this project does not immediately replace any existing aging infrastructure, it does 
set forth a path for the future connection of the Town of Winnsboro and the Town of 
Ridgeway wastewater system to the regional system should they decide that it is 
beneficial for them in the future.  Without this project, it will assure that those existing 
treatment plants will stay in service as there would be no other alternative. 

Capacity 
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Upon completion of Phase I of the master plan, the project will provide 0.5 MGD of 
wastewater treatment capacity from the Winnsboro WWTP to the Regional Pump Station 
near Peach Road Park.  Once Phase III of the plan has been completed, it will provide 
2.0 MGD of wastewater capacity to the area and allow connections from Winnsboro to 
the FJWSS should they desire. 

Consolidation 

The consolidation of wastewater treatment in Fairfield County is a long-term goal of the 
master plan.  Eventually, it is possible that the Town of Winnsboro and the Town of 
Ridgeway, both members of the FJWSS, will decide that they may be better served to 
connect to the regional system than continuing to operate and maintain their existing 
aging facilities. 
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 Rate Schedules 
Appendix - C-1 Southwest Water Company -Sewer Rate Schedule 
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 Project Opinions of Probable Costs 
Appendix - D-1 Cedar Creek Option 

Appendix - D.1.1 20” Force Main Option – 2 MGD 
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Appendix - D.1.2 MBR Plant Phase I – 2 MGD 
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Appendix - D.1.3 24” Force Main Option – 4 MGD 
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Appendix - D.1.4 MBR Plant Phase II – 4 MGD 
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Appendix - D.1.5 Jenkinsville Forcemain To Cedar Creek WWTP 
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Appendix - D.1.6 MBR Plant Phase III – 6 MGD 
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Appendix - D-2 Broad River Option 

Appendix - D.2.1 20” Force Main Option – 2 MGD 
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Appendix - D.2.2 BNR Plant Phase I – 2 MGD 
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Appendix - D.2.3 24” Force Main Option – 4 MGD 
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Appendix - D.2.4 BNR Plant Phase II – 4 MGD 
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Appendix - D.2.5 Jenkinsville To Broad River WWTP – 2 MGD 
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Appendix - D.2.6 BNR Plant Phase III – 6 MGD 
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Appendix - D-3 Southwest Water Company Option 
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Appendix - D-4 City of Columbia Option -2MGD 
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Appendix - D-5 Land Application Option 
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Appendix - D-6 Sawney’s Creek Option 
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Appendix - D-7 Wateree River Option 
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