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 Introduction 1.0


The Town of Decatur has owned and operated its sanitary sewer system since 1980. 


The system is comprised of a gravity collection system, pump stations, and a 


wastewater treatment plant.  The treatment plant was originally designed to treat 


0.17 million gallons per day (MGD) on an average day, with a peak hydraulic 


capacity of 0.34 MGD. The original facility consisted of an influent pumping station, 


an equalization basin, (2) aeration basins, (2) clarifiers, a chlorine contact chamber, 


and an effluent pumping station.  The plant’s effluent was pumped via force main to 


River Mile 514.8 of the Tennessee River.  The plant utilized aerobic digestion to 


process solids and used sand drying beds to dewater sludge for disposal. 


The plant was expanded in 1993 and the plant’s design capacity was increased from 


0.17 MGD to 0.34 MGD.  The upgrade converted the existing equalization basin to an 


aerobic digester, added a third clarifier, added a new chlorine contact chamber, 


added a blower building, and expanded the sand drying bed system.  As a result of 


this upgrade, the peak hydraulic capacity of the plant was increased to 0.90 MGD.  


The Town currently desires to expand the plant to address the needs of existing 


residential, commercial, and industrial customers and to obtain some excess 


treatment capacity to facilitate growth.  The proposed improvements will increase 


clarification and aeration at the existing plant.  


 Service Area and Flow Projections 2.0


The wastewater treatment plant is located along Decatur Creek south of the Town of 


Decatur. The sewer collection system primarily includes areas within the municipal 


boundary as well as the existing industrial park.  See Figure 1. Future service areas of 


the Town would generally be limited by municipal boundary and potential industrial 


users.  


The Center for Business and Economic Research (CBER) shows the 2010 population of 


Meigs County and Decatur, Tennessee to be 11,753 and 1,598, respectively.  The 


CBER projects the populations of both the County and the Town of Decatur to be 


increasing over the next 20 year period.  This area is considered to be the center of 


the commercial and retail shopping area for the County.  If the current 


commercial/retail trend continues, this area could grow beyond that which was 


projected by the CBER. 
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It is assumed that as the population of Decatur and the surrounding areas increase, 


so will the corresponding sewer service area.  This growth will comprise of residential, 


commercial and industrial customers. 


Table 1 shows the historical and projected population for Meigs County and the 


Town of Decatur. 


Table 1. Population Trends 


Year Meigs County 1 


Compounded 


Annual Growth 


Rate 


Decatur 2 


Compounded 


Annual Growth 


Rate 


2010 11,753 1,598 


2015 12,151 0.67% 1,681 1.02% 


2020 12,462 0.51% 1,734 0.62% 


2025 12,682 0.35% 1,770 0.41% 


2030 12,794 0.18% 1,790 0.22% 


2035 12,770 -0.04 1,796 0.07% 


2040 12,655 -0.18 1,797 0.01% 


1. University of Tennessee, Center for Business Economic Research (CBER)


Population Projections for Tennessee and Counties by Gender, Race, and Age Group, 2015 – 2064


2. University of Tennessee, Center for Business Economic Research (CBER) Population


Projections for Tennessee Places (cber.bus.utk.edu/data/plcpj12.htm)


Average daily plant effluent flows for 2011, 2012, and 2013 were 0.32, 0.29, and 0.40 


million gallons per day (MGD) respectively.  While 2012 was a drier year by 


comparison, the recent range of average daily flows exhibits that the system flows 


are increasing.  


It is assumed that as the population of Decatur and the surrounding areas increase, 


so will the corresponding sewer service area.  The growth of the service area will 


support additional residential flows in addition to commercial and industrial flows. It is 


also assumed that the percentage of connected customers within the service area 


will continue to increase with time in the form of existing homes and new 


development.  As shown in Table 1, the population for both the County and the 


Town of Decatur are expected to increase by more than 10% in the next 15 years. For 


the purpose of this study, we will assume that the average daily plant flows will 


increase by 30% in the next 15 years due to industrial growth.  This growth 


percentage should account for new connections within the existing service area 


and the expansion of the service area itself. Using the average daily flow of 0.40 


MGD from 2013, the projected daily flow is expected to increase to 0.52 MGD by 


2030. 
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 Antidegradation 3.0


Water Quality Criteria within the Rules of the Tennessee Department of Environment 


and Conservation (TDEC) Division of Water Pollution Control (1200-4-3) include 


standards to fully protect existing uses of all surface waters of the State.  Applications 


for the issuance or renewal of an NPDES discharge into waters of the State require 


the provision of an Antidegradation Statement and Alternatives Analysis indicating 


that no feasible or practical alternative exists regarding the permitted discharge of 


pollutants.  This document addresses that requirement. 


The Antidegradation Statement provides a method for determining if a surface 


receiving water has the assimilative capacity to receive additional pollutant loadings 


while maintaining the established water quality criteria for the waterbody.  An 


analysis of alternatives is required in the Statement that demonstrates that 


“reasonable alternatives to degradation are not feasible”.  The analysis of 


alternatives includes a discussion of feasibility, social and economic impacts, and the 


environmental consequences of each alternative.  Appendix A contains the EPA 


Economic Guidance worksheets used to evaluate the alternatives economic impact 


to the project area.  


In this report, alternatives are divided into Zero-Discharge (ZD), Flow Transfer (FT) and 


Other alternatives (O).  Zero-discharge alternatives do not discharge pollutants to 


surface waters of the state. “Flow transfer” alternatives transport wastewater to 


existing permitted wastewater treatment facilities.  “Other” alternatives include 


alternatives that discharge water to the surface waters.    


The description and comparison of alternatives is focused on providing additional 


capacity for the Town of Decatur and adjacent or nearby unincorporated areas of 


the existing sewer collection system.  This additional capacity is needed to provide 


additional capacity to the Town’s existing and future residential, commercial and 


industrial users.     


 Description of Alternatives 4.0


A number of alternatives were considered prior to the selection of the proposed 


improvements project.  Among these were various zero discharge options including 


spray irrigation and drip irrigation of treated effluent, connecting to a neighboring 


WWTP, and expanding the existing plant. Each of these alternatives is further 


described as follows. 


 Zero Discharge Alternatives 4.1


The term zero discharge is used to define a process that does not discharge treated 


effluent directly to a surface body of water. In this case, the two zero discharge 


alternatives that will be considered are spray irrigation of treated effluent and drip 


irrigation. 
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4.1.1 Spray Irrigation (ZD-1) 


Some land application systems use spray irrigation to distribute treated effluent over 


vegetated areas. The effluent requires pretreatment consisting of BOD removal and 


disinfection prior to spraying.  Effluent requirements for large scale spray irrigations 


systems are typically 50 to 70 mg/l for BOD5 and TSS and 300 MPN/100 ml or less for 


fecal coliform.  These pretreatment reductions are typically performed using aeration 


equipment and chlorine disinfection. 


Spray irrigation of treated effluent is typically applied at a rate of 1 to 2 inches per 


week. A minimum area of 250 acres is required for each 1.0 MGD of flow.  Additional 


land area for equalization of peak flows and setback from development must also 


be provided.  A 0.68 MGD facility would require approximately 200 acres of irrigation 


fields, equalization basins, pretreatment equipment and setback requirements. The 


performance of the spray irrigation system is dependent upon the percolation of the 


native soils and the nitrogen uptake ability of the vegetation and soils. Percolate 


from the system is tested to monitor performance of the system.  


Pretreatment and effluent distribution costs are assumed to be approximately 60% of 


traditional wastewater treatment costs, or approximately $3.00 per gallon, assuming 


the cost of a traditional WWTP plant is approximately $5.00 per gallon of discharge 


capacity. Land costs are highly variable depending on land use alternatives and 


zoning but it is assumed that $5,000 per acre would be an acceptable amount for 


this study. The preliminary opinion of capital cost for the land required to support a 


0.68 MGD spray irrigation facility would therefore be $3,040,000. 


4.1.2 Drip Irrigation (ZD-2) 


A second type of land application uses drip irrigation. Drip irrigation also requires 


pretreatment and partial disinfection as described previously for spray irrigation. In 


drip irrigation, the effluent is distributed to drip fields.  The buried piping slowly 


discharges effluent through a perforated piping system which is then infiltrated into 


the soil.  This technology is typically not utilized for municipal applications.  


Pretreatment and effluent distribution costs are assumed to be slightly less than the 


spray irrigation costs mentioned previously. For this study, it is assumed that drip 


irrigation costs are approximately 40% of normal wastewater treatment costs, or 


approximately $2.00 per gallon.  Land area required will similarly be assumed to be 


200 acres, again at $5,000 per acre for this study. The preliminary opinion of capital 


cost for the land required to support a 0.68 MGD spray irrigation facility would 


therefore be $2,360,000. 


  







 


v:\1756\active\175618302\clerical\report\rev 1\npdes _engineering _rpt_rev_1_2014_0822.docx 6 


4.1.3 Partial Land Application (ZD-3) 


A third Zero Discharge option is to land apply only the “new” portion of the effluent 


as opposed to the entire amount of discharge being requested.  This option would 


not increase the amount of effluent that was discharged to the receiving stream and 


therefore maintain the existing permitted loadings to the receiving stream.  


For this alternative it is assumed that half (0.34 MGD) of the flow would be discharged 


traditionally and half (0.34 MGD) would be land applied.  Based on the previous 


opinions of capital cost for both the spray irrigation and the drip irrigation, the capital 


cost of this alternative would be $1,520,000 and $1,180,000 respectively.   


 Flow Transfer Alternatives 4.2


Additional alternatives for the Town of Decatur to support additional sanitary sewer 


customers would be to connect the existing sanitary sewer collection system to a 


neighboring WWTP.  The two nearest plants are Athens to the east and Dayton to the 


west. Both of these plants are approximately 15 miles from Decatur’s plant.  


4.2.1 Athens Utilities Board Wastewater Treatment Plant (FT-1) 


The Athens Utilities Board (AUB) North Mouse Creek WWTP (NPDES Permit TN0067539) 


has a design capacity of 1.2 MGD and discharges treated effluent to North Mouse 


Creek.  It is unknown if the North Mouse Creek plant could accommodate an 


additional 0.68 MGD from Decatur without an expansion to meet the needs of this 


new service area.  Further, the North Mouse Creek receiving stream is a much smaller 


receiving stream than the Tennessee River and will likely have a lower assimilative 


capacity and require more stringent treatment.  However, for the purpose of this 


analysis it is assumed that the North Mouse Creek plant can support the connection. 


The route of the connection is unknown but it is assumed that it would track along 


existing roads utilizing right-of-way where possible.  Therefore, it is assumed that 14.2 


miles (75,000 feet) of a combination of force main and gravity lines would be 


required.  It is assumed that a cost $100 per lineal foot of force main and gravity lines 


would be appropriate. It is also assumed that a pump station would be required 


every 5 miles (for a total of three pump stations) at approximately $500,000 per 


million gallons of pumping capacity, or $345,000 per pump station. Taking these 


assumptions into account provides a preliminary opinion of probable cost of 


approximately $8,535,000.  
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4.2.2 City of Dayton, Tennessee Wastewater Treatment Plant (FT-2) 


The City of Dayton currently owns and operates a WWTP that is permitted to 


discharge 2.67 MGD to the Tennessee River.  The City of Dayton has not included this 


(Town of Decatur’s) service area and flows as part of the planning and permitting of 


Dayton’s facility.  As such, the Town of Dayton would likely have to pursue an 


expansion of their plant to accommodate this additional flow.  Since Dayton also 


discharges to the Tennessee River, this expansion would have the same impact at 


Dayton’s facility as an expansion of the Decatur facility plus the additional 


conveyance costs.  For the purposes of this report, it is assumed that the City of 


Dayton’s WWTP can support this additional flow.  


The route distance from Decatur to Dayton is approximately 14.7 miles, or 


approximately 77,600 feet. Similar to the scenario described above, it is assumed that 


a combination of gravity lines, force mains and pump stations will be required to 


convey flow from Decatur’s existing wastewater treatment plant to Dayton’s 


wastewater treatment plant.   Assuming a pump station is required at 5 mile intervals, 


a total of three pump stations would be required at an estimated cost of $345,000 


each.  A river crossing of the Tennessee River would be required.  The crossing would 


either be by directional drilling or attachment to the State Route (SR) 30 bridge 


across the Tennessee River.  The width of the Tennessee River at this portion is 


approximately 1,600 lineal feet.  It is assumed that a crossing could be completed at 


$700 per foot, or $1,120,000.  The total opinion of probable cost for this alternative is 


approximately $9,915,000. 


 Other Alternatives 4.3


4.3.1 Expansion of the Existing Facility (O-1) 


Other alternatives available to the Town to appropriately treat and discharge 


sanitary sewer is to expand the plant.  Decatur’s existing WWTP has a permitted 


capacity of 0.34 MGD and could be expanded to approximately twice that 


capacity with the addition of aeration volume and clarification volume.  The 


proposed expansion will allow the Town to efficiently treat more sewage as they 


continue to work towards reducing the increased I/I. This alternative continues to 


utilize the existing infrastructure to treat wastewater.  


Traditional WWTP plant construction is approximately $5.00 per gallon of discharge 


capacity. It is assumed that this unit rate can also be used to estimate expansion of 


the existing wastewater treatment plant.  The monthly effluent limits for BOD and TSS 


for this expansion are assumed to continue to be 30 mg/l.  Further, these limits are 


consistent with current other similar sewer treatment plant discharges to the 


Tennessee River in the area, most notably the City of Dayton’s Wastewater Treatment 


Plant (NPDES Permit TN0020478).  An increase of approximately 0.34 MGD would 


therefore be approximately $1,750,000.  A detailed opinion of probable cost was 


included in the Preliminary Engineering Report, prepared by Arcadis, which is 


included as Appendix B of this report.  This report estimated the cost to be $1,785,000. 


Because that value is specific to this construction project, it will be used in further 


evaluations as part of this analysis. 
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4.3.2 Additional Treatment Technologies 


Additional treatment technologies capable of maintaining the current permitted 


loadings with an increase in discharge capacity were also considered.  Some of 


these tertiary alternatives included the addition of a maturation lagoon system and a 


membrane system.  


The existing plant property is surrounded by farm land.  The area, as previously 


mentioned, is expected to have shallow rock which would increase the cost required 


to construct a pond.  It should also be noted that much of the property adjacent to 


the plant is in the flood plain which would again make permitting and construction 


difficult.  


The installation of a membrane system would be expensive from a capital cost 


standpoint as well as from a maintenance perspective.  It is expected that the 


installation of membranes would require the plant to increase staff and staff training 


to operate the more sophisticated plant.  


Both of these tertiary alternatives were considered to not be reasonable alternatives 


for geological, geographical, operability, and economical reasons.  For that reason, 


the addition of tertiary treatment will not be considered further. 


4.3.3 Removal of Collection System Infiltration and Inflow 


The primary purpose of this expansion is to provide a treatment plant capacity that is 


able to treat average influent flows and provide excess capacity that could be 


available for prospective industry.  The average plant flows currently exceed the 


permitted flow capacity of 0.34 MGD by approximately 0.06 MGD.  


Reducing I/I in the Town’s system is beneficial. However, I/I reduction is an expensive 


and time consuming process with unpredictable and often less than satisfactory 


results.  Additionally repairing faulty service laterals to the sewer collection system is 


even more problematic in that almost the entire service lateral is located on private 


property.  Even if the Town was successful in eliminating half of their I/I, or 100,000 


gallons per day average, then the Town would still not have additional capacity at 


the wastewater plant to market to potential industry. 


The Town is continuing to locate and address I/I. The Town currently has a back log 


of video from previous inspection projects which they are reviewing and budgeting 


to address.  The Town is actively employing various techniques to isolate sources and 


repair them as time allows.  


Infiltration and Inflow is a major concern of the Town however it is not considered to 


be a reasonable alternative to meet the community’s needs and therefore will not 


be evaluated further. 
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4.3.4 No Action Alternative (O-2) 


The No Action Alternative is the continued operation of the existing wastewater 


treatment plant.  The plant has a design capacity of 0.34 MGD.   In recent years, the 


flow received at the plant has averaged 0.41 MGD.  The Decatur/Meigs County 


community desires to attract additional industry to the area.  Not having additional 


capacity at the plant is a burden to attracting new industry. The No Action 


Alternative does not address increasing the plant’s capacity or to meet the 


community’s needs.   


 Evaluation of Alternatives 5.0


 Feasibility  5.1


The Antidegradation Statement of TDEC states that “reasonable alternatives shall be 


part of the application process and shall include a discussion of feasibility of all 


potential alternatives.”  Before an evaluation of the social and economic feasibility 


can be performed, the alternative must first be evaluated for technical feasibility.    


Alternatives ZD-1, ZD-2, and ZD-3 are not considered to be technically feasible 


because the area adjacent to the plant is known to have relatively shallow rock and 


poorly draining soils. These characteristics do not support the possibility of spray 


irrigation or drip irrigation systems.  The effluent would quickly saturate the thin soil 


layer reducing the ability for vegetation to facilitate in nutrient uptake.  Further, The 


Town of Decatur is presently considering the addition of a new water plant to 


support their growing potable water needs. The existing water treatment plant utilizes 


wells and a spring as the raw water source prior to filtering and is located just north of 


Decatur. Expanding the existing plant would require improvements in the distribution 


system to transport the water from the north to the south.  The Town desires a new 


water treatment plant located in the southern part of the distribution system utilizing 


wells or springs as the raw water source.  The Town has recently contracted with 


Bradfield Environmental Services, Inc. to prepare a Hydro-Geologic Investigation 


(dated March 3, 2014) as an initial step to locating conducive sources of ground 


water.  The report identified potential locations for test wells and ultimately a new 


water treatment facility.  The Hydrogeologic Report identified the area at the 


confluence of Goodfield Creek and Decatur Creek to be the most ideal for a 


suitable future water source. This ideal area is in the immediate vicinity of the Town’s 


wastewater plant.  


For these reasons, the zero discharge alternatives are not technically feasible and will 


not be evaluated further. 


Alternatives FT-1, FT-2, O-1, and O-2 are technically feasible and will therefore be 


evaluated further. 
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 Socioeconomic Evaluation 5.2


The expansion of the wastewater treatment plant will benefit the residents of the 


Town of Decatur and Meigs County in that it will support residential, commercial and 


industrial growth.  That growth will result in an increase tax base which will support 


infrastructure improvement in the form of roads, schools, and public recreation. 


Increase industrial growth can help provide employment opportunities to Meigs 


County residents.  Meigs County unemployment rates tend to be higher than the 


Tennessee average.  In January 2014, the state unemployment rate was 7.2%, Meigs 


County’s unemployment rate was 9.3%.    


As part of this project, the Town of Decatur has secured or will secure approximately 


$1,250,000 in combined funding from the Community Development Block Grant 


(CDBG) program ($300,000), Appalachian Regional Commission (ARC) program 


($500,000).  Rural development has stated that the Town may receive approximately 


$450,000 in grant with and an approximately $550,000 low interest loan.   


The Town received the CDBG and ARC grants for improvements specifically at the 


wastewater plant. It is our understanding that these funds could not be used for other 


improvements (i.e. flow transfer to other wastewater treatment plants).    


As of January 2014, the annual median household income (MHI) for the Meigs 


County area is $42,300 (source: Southeast Tennessee Development District).  The MHI 


is used in the analysis to assess the financial impacts of the various alternatives to the 


community.    


Environmental Protection Agency (EPA) Economic Guidance worksheets were used 


to determine socioeconomic effects of each alternative.  These forms can be found 


in Appendix A.  Note that Alternative O-2 will not be evaluated with EPA forms 


because there is no cost associated with that alternative. 


5.2.1 Athens Utilities Board Wastewater Treatment Plant (FT-1) 


Connecting to the Athens Utilities Board North Mouse Creek WWTP would require 


approximately $8,535,000 in infrastructure to convey the wastewater from Decatur to 


Athens.  In this alternative, the Town of Decatur would enter into an agreement with 


the Athens Utilities Board for the treatment of the Town’s wastewater.  The Town’s 


existing and future sewer customers would absorb the annual debt service.   


Also under this scenario the Town would responsible for operations and maintenance 


of the conveyance system and would be required to pay the neighboring utility for 


treatment. This could be costly over time.  


Worksheet B, included in Appendix A shows the “Calculation of Total Annualized 


Project Costs” shows that the annual debt service would be $8,535,000.  The annual 


cost of wastewater per household is $910.40 which is 2.2% of the MHI.   This indicates 


the alternative has a large economic impact.   
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5.2.2 City of Dayton Wastewater Treatment Plant (FT-2) 


Connecting to the City of Dayton’s WWTP would require approximately $9,915,000 in 


infrastructure to convey the wastewater from Decatur to Dayton.  In this alternative, 


the Town of Decatur would enter into an agreement with the City of Dayton for the 


treatment of the Town’s wastewater.  The Town’s existing and future sewer customers 


would absorb the annual debt service.   


Worksheet B, included in Appendix A shows the “Calculation of Total Annualized 


Project Costs” shows that the annual debt service would be $9,915,000.  The annual 


cost of wastewater per household is $999.28 which is 2.4% of the MHI.   This indicates 


the alternative has a large economic impact.   


5.2.3 Expansion of Existing Facility (O-1) 


The opinion of probable cost for the expansion of the wastewater treatment plant is 


$1,750,000.   The expansion of the plant would occur at the current plant site within 


the existing footprint.   The expansion of the plant includes funding from CDBG, ARC, 


and Rural Development.  These grants will total approximately $1,250,000 of the 


project cost.   The expansion of the existing plant allows the Town to continue to 


utilize existing infrastructure that the Town has previously invested in.  Other 


alternatives would abandon the plant and Town’s previous investment.  This would 


negatively affect the Town’s financial statements.   


The annual debt service for this alternative is $1,785,000 (See Worksheet B in 


Appendix A).  The annual cost for wastewater treatment and disposal per household 


is $395.64 which is 0.9% of the MHI.  This indicates this alternative has a low economic 


impact.  


5.2.4 No Action (O-2) 


Without an expansion of the existing facility, recruitment of new industry is curtailed. 


Further, residential and commercial developments will be limited.  This alternative will 


result in a continued lag in local employment reduced future growth and is 


considered to be socio-economically unacceptable.   


 Environmental Consequences 5.3


5.3.1 Athens Utilities Board Wastewater Treatment Plant (FT-1) 


The AUB North Mouse Creek WWTP discharges flow from the facility to North Mouse 


Creek in McMinn County.  An expansion of their facility would ultimately be required 


to treat additional flow from Decatur.  The creek is much smaller than the Tennessee 


River.  Additional loadings would be more impactful to the smaller receiving stream 


of North Mouse Creek compared to the larger receiving stream of the Tennessee 


River.  This is alternative is disadvantageous.    
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Other environmental considerations include the operation and maintenance of an 


extended conveyance system.  These systems could potentially experience failures 


such as line breaks or blockages and power outages at the pump stations.  These 


failures would result in untreated sewage entering the nearby waterways. This 


alternative could therefore further intermittently degrade water quality on smaller 


streams and conveyances located along the pipeline route.    


5.3.2 City of Dayton Wastewater Treatment Plant (FT-2) 


The City of Dayton does not have sufficient capacity to receive the additional flow 


from the Town of Decatur.  An expansion of their facility would ultimately be required 


to treat the additional flow from Decatur. The City of Dayton currently discharges 


(Tennessee River Mile 504) into the Tennessee River only 11 miles downstream from 


the Town of Decatur’s outfall (Tennessee River Mile 514.8).  An increase in loadings 


would either occur at the City of Dayton’s outfall or the Town of Decatur’s outfall.   


From the perspective of additional loadings to the Tennessee River, there is not an 


environmental advantage or disadvantage to this alternative.   


Other environmental considerations include the operation and maintenance of an 


extended conveyance system.  These systems could potentially experience failures 


such as line breaks or blockages and power outages at the pump stations.  These 


failures would result in untreated sewage entering the nearby waterways.  This 


alternative could therefore further intermittently degrade water quality on smaller 


streams and conveyances located along the pipeline route.    


5.3.3 Expansion of Existing Facility (O-1) 


The best alternative for the Town of Decatur is to expand the plant.  The plant will 


continue to use existing infrastructure.  The expansion will include additional aeration 


and clarification to expand the facility and is expected to occur within the existing 


facilities’ current footprint. 


The Tennessee Department of Transportation (TDOT) is constructing the connector 


road from the Volkswagen facility to State Route 58.  Once this connector road is 


complete, potential automotive suppliers desiring to locate in the region will have a 


direct connection to the facility.  The recent announcement by Volkswagen to 


expand the production at their facility will provide the Decatur/Meigs County 


community even more opportunities to attract new industry.  


5.3.4 No Action (O-2) 


The existing wastewater treatment plant continues to experience and average daily 


flow of 0.40 MGD in a plant with a design capacity of 0.34 MGD.  Much of the excess 


flow is excess I/I flowing into the collection system.  Even with reduced I/I, the Town 


still has limited excess capacity to provide future residential, commercial and 


industrial customers.   Without this excess capacity, growth in the area will be limited 


to residential customers that will rely on small on-site septic systems sewerage 


disposal.  These disposal systems could potentially be problematic due to septic tank 


failures.  Having a centralized wastewater treatment plant would result in less 


degradation of water quality.   
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 Alternatives Evaluation Summary  5.4


Table 2 summarizes the alternatives available to the Town of Decatur.  Comparisons 


of cost, technical feasibility, socio-economic acceptability and environmental 


impact of the alternatives are summarized.  A scale of 1 to 5 is used to assess the 


degree of potential environmental consequences with 5 being the most severe 


consequences and 1 indicating little to no impact to local environmental conditions 


and/or water quality.  


Alternatives ZD-1, ZD-2, and ZD-3 are not technically feasible due to poor local soil 


conditions and potentially severe environmental consequences.    


The flow transfer alternatives FT-1 and FT-2 would be a burden to the receiving 


communities.  Neither community has performed any prior planning to receive flow 


from Decatur.  Receiving this flow would be a burden on their existing infrastructure.   


Further, both alternatives include a relatively long pipeline infrastructure whose failure 


would have negative environmental consequences.    


The no-action alternative (O-2) is not socioeconomically acceptable to the 


community in that it does nothing to provide the additional capacity at the existing 


treatment plant to facilitate industrial growth which will improve the employment 


opportunities in the community.    


Alternative O-1, Expansion of Existing Facility is technically feasible, 
socioeconomically acceptable, has the lowest environmental impact and lowest 
construction cost.  Alternative O-1 is the preferred alternative. 


Table 2. Summary of Alternatives 


Alternative 
Construction 


Cost 


Technically 


Feasible? 


Socially & 


Economically 


Acceptable? 


Environmental 


 Impact Rating 


(1 to 5)* 


ZD-1, Spray 


Irrigation $3,040,000 No N/A 5 


ZD-2, Drip 


Irrigation $2,360,000 No N/A 5 


ZD-3, Partial 


Land 


Application 


$1,520,000 


/$1,180,000 No N/A 5 


FT-1, Connect 


to AUB’s WWTP $8,535,000 Yes No 2 


FT-2, Connect 


to Dayton’s 


WWTP $9,915,000 Yes No 2 


O-1,Plant 


Expansion $1,785,000 Yes Yes 1 


O-2, No Action N/A N/A No 3 
* A rating of 1 indicates low or no environmental impact, 5 indicates high impact 
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 Proposed Wastewater Treatment Facility 6.0


For a summary of the preliminary expansion approach, please refer to the Preliminary 


Engineering Report, prepared by ARCADIS, and dated February 2013, which is 


included in Appendix B. An Environmental Report of the preferred alternative was 


prepared by Stantec is included in Appendix C. 


This project will increase the plant’s ability to treat average daily flows, and will not 


change the plants existing peak hydraulic capacity. The plants peak hydraulic 


capacity will be improved as part of a future improvement project. A flow schematic 


which summarizes the primary improvements that will be completed as part of this 


project is included in Figure 2. A copy of NPDES permit application Form 2-A is 


included in Appendix D.   
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 Proposed Timeline 6.1


The Town of Decatur has acquired funding in the form of grants from the Community 


Development Block Grant (CDBG), Appalachian Regional Commission (ARC) and 


Rural Development. The Town will also apply for a loan from Rural Development. 


Preliminary design for the expansion has begun and detailed design will begin upon 


approval of the permit expansion request that is being submitted in conjunction with 


this document.  


It is assumed that a draft permit will be granted in August 2014. Detailed design will 


begin following receipt of the draft permit and is estimated to take approximately 90 


days. Note that the revised Form 2A includes the required 3 samples for the array of 


effluent testing. 


The construction plans and specifications will be submitted to the Tennessee 


Department of Environment and Conservation. It is assumed that the TDEC review will 


take approximately 6 weeks. Following the receipt of approved plans, the project will 


be publicly bid, which will take approximately two months. After awarding the 


project to the lowest responsive bidder, construction will follow and it is expected to 


last approximately 6 months.  A simplified design verification spreadsheet is included 


in Appendix E.  


 







 


 


Appendix A 


Environmental 


Protection Agency 


Economic Guidance 


Worksheets A-D 







0.34 MGD


0.68 MGD


0%


66%


3/15/2015


Projected Groundbreaking Date 


Projected Date of Completion


Please describe the pollution control project being proposed below


The proposed plant would double the Average Daily treatment capacity of the existing facility. The peak hydraulic 


 influent pumping improvements would be implemented to increase hydraulic capacity of 1.7 MGD, giving the plant a 


peaking factor of 2.5


capacity would not be changed as part of this project. A second (future) phase, primarily consisting of effluent /


Worksheet A


The Town of Decatur


Pollution Control Project Summary Information


Current Capacity of the Pollution Control System (MGD)


Design Capacity of the Pollution Control System (MGD)


Current Excess Capacity (%)


Expected Excess Capacity after Completion of Project (%)


Please describe the other pollution control options considered, explaining why each option was rejected.


Please refer to the NPDES Engineering Report for a detailed explanation of alternatives considered.


The alternatives considered are briefly summarized below. 


1) Spray and Drip Irrigation discharged alternatives were considered. Both were rejected because the soils in the area 


drain poorly and when coupled with a relatively shallow bedrock make land application systems likely to result in surface 


runoff.


2) Flow transfer to neighboring plants was also considered. This option was determined to be both uneconomical and 


socio-politically unacceptable. 







A. Capital Costs


Capital Cost of Project $8,535,000


$0


$0


$0


Total Capital Costs (sum column) $8,535,000 (1)


Portion of Capital Costs to be Paid with Grant Monies $0 (2)*


Capital Costs to be Financed [(1) - (2)]
$8,535,000 (3)


Type of Financing (e.g., G.O. bond, revenue bond, bank loan) Bank Loan 


Interest Rate for Financing 3.25% (i)


Time Period of Financing (in years) 38 (n)


Annualization Factor = i/((1+i)
n
 - 1) + I  (or see Appendix B) 0.046 (4)


Annualized Capital Cost [(3) × (4)] $392,610 (5)


B. Operating and Maintenance Costs


Annual Operation and Maintenance (O&M) cost assumed $50,000


to be similar to existing WWTP O&M cost. 0


0


0


$0


Total Annual O & M Costs (sum column) $50,000 (6)


Total Annual Cost of Pollution Control Project [(5) + (6)] $442,610 (7)


Worksheet B


Alternative FT-1, Transfer to Athen's North Mouse Creek Plant  


Calculation of Total Annualized Project Costs


 *At this time there are no grants available to support a flow transfer project.


Other One-Time Costs of Project (please list, if any):


Annual Costs of Operation and Maintenance (including but not limited to: monitoring, inspection, permitting fees, waste disposal charges, repair, administration 


and replacement; list below).


C. Total Annual Cost of Pollution Control Project







$207,682 (1)


$145,377 (2)


70% (3)


500 (4)


$290.75 (5)


 a) Yes [fill in percent from (3)] 70% (6a)


b) No, they will pay 0% (6b)


c) No, they will pay based on flow


$442,610 (7)


70% (8)


$309,827 (9)


$619.65 (10)


$910.41 (11)


Total Annual Cost of Pollution Control Project per Household [(5) + (10)]


A. Current Pollution Control Costs


Total Annual Cost of Existing Pollution Control


Amount of Existing Costs Paid by Households


Percent of Existing Costs Paid by Households


Number of Households *


Annual Cost Per Household [(2)/(4)]


* Do not use number of hook-ups.


B. New Pollution Control Costs


Are households expected  to provide revenues for the new pollution control project in the same proportion that they support existing pollution control? (Check a, 


b  or c and continue as directed.)


Worksheet C    


 Alternative FT-1, Flow Transfer to Athen's North Mouse Creek Plant


Calculation of Total Annual Pollution Control Costs per Household


Total Annual Cost of Pollution Control Project [Line (7), Worksheet B]


Annual Cost per Household [(9)/(4)]


C. Total Annual Pollution Control Cost per Household


Proportion of Costs Paid by Households [(6a) or (6b)]


Amount to be Paid by Households [(7) × (8)]







$910.40 (1)


$42,300.00 (2)


2.2% (3)


Benchmark Comparison:




*


Less than 1.0% 1.0%-2.0% Greater than 2.0%


Indication of no 


substantial economic 


impacts Proceed to Secondary Test 


 Median Household Income


Municipal Preliminary Screener (Calculate: [(1)/(2)] x 100)


B. Evaluation of the  Municipal Preliminary Screener


If the Municipal Preliminary  Screener is clearly less than 1.0%, then it is assumed that the   cost will not impose an undue financial burden.  In this case, it is not necessary to  


continue with the Secondary Test. Otherwise, it is necessary to continue.


Little Impact Mid-Range Impact Large Impact


Total Annual Pollution Control Cost per Household [Worksheet C, (11)]


Total Annual Pollution  Control Cost per Household


Median  Household  Income*


Worksheet D


Alternative FT-1, Transfer to Athen's North Mouse Creek Plant  


Municipal Preliminary Screener


The Municipal Preliminary Screener indicates quickly whether a  public entity will not incur any substantial economic impacts as a result of the proposed pollution control 


project.  The formula is as follows:


A. Calculation of The Municipal Preliminary Screener


X100 







A. Capital Costs


Capital Cost of Project $9,915,000


$0


$0


$0


Total Capital Costs (sum column) $9,915,000 (1)


Portion of Capital Costs to be Paid with Grant Monies $0 (2)


Capital Costs to be Financed [(1) - (2)]
$9,915,000 (3)


Type of Financing (e.g., G.O. bond, revenue bond, bank loan) Bank Loan 


Interest Rate for Financing 3.25% (i)


Time Period of Financing (in years) 38 (n)


Annualization Factor = i/((1+i)
n
 - 1) + I ( or see Appendix B) 0.046 (4)


Annualized Capital Cost [(3) × (4)] $456,090 (5)


B. Operating and Maintenance Costs


Annual Operation and Maintenance (O&M) cost assumed $50,000


to be similar to existing WWTP O&M cost. $0


$0


$0


$0


Total Annual O & M Costs (sum column) $50,000 (6)


Total Annual Cost of Pollution Control Project [(5) + (6)] $506,090 (7)


Other One-Time Costs of Project (please list, if any):


Worksheet B


Alternative FT-2, Flow Transfer to Dayton's WWTP


Calculation of Total Annualized Project Costs


 *At this time there are no grants available to support a flow transfer project.


Annual Costs of Operation and Maintenance (including but not limited to: monitoring, inspection, permitting fees, waste disposal charges, repair, administration 


and replacement; list below).


C. Total Annual Cost of Pollution Control Project







$207,682 (1)


$145,377 (2)


70% (3)


500 (4)


$290.75 (5)


a) Yes [fill in percent from (3)] 70% (6a)


b) No, they will pay 0% (6b)


c) No, they will pay based on flow


$506,090 (7)


70% (8)


$354,263 (9)


$708.53 (10)


$999.28 (11)
Total Annual Cost of Pollution Control Project per Household [(5) + (10)]


A. Current Pollution Control Costs


Total Annual Cost of Existing Pollution Control


Amount of Existing Costs Paid by Households


Percent of Existing Costs Paid by Households


Number of Households *


Annual Cost Per Household [(2)/(4)]


* Do not use number of hook-ups.


B. New Pollution Control Costs


Are households expected  to provide revenues for the new pollution control project in the same proportion that they support existing pollution control? (Check a, b  


or c and continue as directed.)


 Worksheet C    


 Alternative FT-2, Flow Transfer to Dayton's WWTP


Calculation of Total Annual Pollution Control Costs per Household  


Total Annual Cost of Pollution Control Project [Line (7), Worksheet B]


Annual Cost per Household [(9)/(4)]


C. Total Annual Pollution Control Cost per Household


Proportion of Costs Paid by Households [(6a) or (6b)]


Amount to be Paid by Households [(7) × (8)]







$999.28 (1)


$42,300.00 (2)


2.4% (3)


Benchmark Comparison:




*


Less than 1.0% 1.0%-2.0% Greater than 2.0%


Indication of no 


substantial economic 


impacts Proceed to Secondary Test 


 Median Household Income


Municipal Preliminary Screener (Calculate: [(1)/(2)] x 100)


B. Evaluation of the  Municipal Preliminary Screener


If the Municipal Preliminary  Screener is clearly less than 1.0%, then it is assumed that the   cost will not impose an undue financial burden.  In this case, it is not necessary to  


continue with the Secondary Test. Otherwise, it is necessary to continue.


Little Impact Mid-Range Impact Large Impact


Total Annual Pollution Control Cost per Household [Worksheet C, (11)]


Total Annual Pollution  Control Cost per Household


Median  Household  Income*


Worksheet D


Alternative FT-2, Flow Transfer to Dayton's WWTP


Municipal Preliminary Screener


The Municipal Preliminary Screener indicates quickly whether a  public entity will not incur any substantial economic impacts as a result of the proposed pollution control 


project.  The formula is as follows:


A. Calculation of The Municipal Preliminary Screener


X100 







A. Capital Costs


Capital Cost of Project $1,785,000


$0


$0


$0


Total Capital Costs (sum column) $1,785,000 (1)


Portion of Capital Costs to be Paid with Grant Monies $1,243,250 (2)*


Capital Costs to be Financed [(1) - (2)]
$541,750 (3)


Type of Financing (e.g., G.O. bond, revenue bond, bank loan) Bank Loan 


Interest Rate for Financing 3.25% (i)


Time Period of Financing (in years) 38 (n)


Annualization Factor = i/((1+i)
n
 - 1) + I (or see Appendix B) 0.046 (4)


Annualized Capital Cost [(3) × (4)] $24,921 (5)


B. Operating and Maintenance Costs


Annual Operation and Maintenance (O&M) cost of $50,000


existing plant. $0


$0


$0


$0


Total Annual O & M Costs (sum column) $50,000 (6)


Total Annual Cost of Pollution Control Project [(5) + (6)] $74,921 (7)


Worksheet B


Alternative O-1, Expansion of the Existing Facility  


Calculation of Total Annualized Project Costs


 *$500,000 ARC Grant, $300,000 Rural Development Grant, 45% RD Grant, 55% RD loan. 


Other One-Time Costs of Project (please list, if any):


C. Total Annual Cost of Pollution Control Project


Annual Costs of Operation and Maintenance (including but not limited to: monitoring, inspection, permitting fees, waste disposal charges, repair, administration 


and replacement; list below).







$207,682 (1)


$145,377 (2)


70% (3)


500 (4)


$290.75 (5)


 a) Yes [fill in percent from (3)] 70% (6a)


b) No, they will pay 0% (6b)


c) No, they will pay based on flow


$74,921 (7)


70% (8)


$52,444 (9)


$104.89 (10)


$395.64 (11)
Total Annual Cost of Pollution Control Project per Household [(5) + (10)]


Total Annual Cost of Pollution Control Project [Line (7), Worksheet B]


Proportion of Costs Paid by Households [(6a) or (6b)]


Amount to be Paid by Households [(7) × (8)]


Annual Cost per Household [(9)/(4)]


C. Total Annual Pollution Control Cost per Household


A. Current Pollution Control Costs


Total Annual Cost of Existing Pollution Control


Worksheet C    


 Alternative O-1, Expansion of the Existing Facility


Calculation of Total Annual Pollution Control Costs per Household


B. New Pollution Control Costs


Are households expected  to provide revenues for the new pollution control project in the same proportion that they support existing pollution control? (Check a, b  


or c and continue as directed.)


Amount of Existing Costs Paid by Households


Percent of Existing Costs Paid by Households


Number of Households *


Annual Cost Per Household [(2)/(4)]


* Do not use number of hook-ups.







$395.64 (1)


$42,300.00 (2)


0.9% (3)


Benchmark Comparison:




*


Less than 1.0% 1.0%-2.0% Greater than 2.0%


Indication of no 


substantial economic 


impacts Proceed to Secondary Test 


Total Annual Pollution  Control Cost per Household


Median  Household  Income*


Total Annual Pollution Control Cost per Household [Worksheet C, (11)]


A. Calculation of The Municipal Preliminary Screener


Worksheet D


Alternative O-1, Expansion of the Existing Facility


Municipal Preliminary Screener


 Median Household Income


The Municipal Preliminary Screener indicates quickly whether a  public entity will not incur any substantial economic impacts as a result of the proposed pollution control 


project.  The formula is as follows:


Municipal Preliminary Screener (Calculate: [(1)/(2)] x 100)


B. Evaluation of the  Municipal Preliminary Screener


If the Municipal Preliminary  Screener is clearly less than 1.0%, then it is assumed that the   cost will not impose an undue financial burden.  In this case, it is not necessary 


to  continue with the Secondary Test. Otherwise, it is necessary to continue.


Little Impact Mid-Range Impact Large Impact


X100 
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1.0 Introduction 


This Environmental Report is intended to summarize all applicable environmental 


reviews and evaluations related to the Decatur Wastewater Treatment Plant (WWTP) 


improvements project.  This project is intended to serve the Town of Decatur, 


Tennessee. For project details and analysis, refer to the Preliminary Engineering 


Report (PER) prepared by Arcadis, February 2013.  The PER describes the potential 


issues associated with the existing plant and reinforces the need for improvements. 


The Town of Decatur currently has approximately 500 residential and commercial 


customers served by a system of gravity collection sewers and force mains. The Town 


currently has five pumping stations, 8-inch through 10-inch gravity collection lines 


and a 0.34-MGD (million gallons per day) capacity wastewater treatment plant. The 


proposed improvements in this expansion project will allow for treatment of an 


average daily flow of approximately 0.7 MGD. 


1.1 Purpose and Need 


The Town's wastewater treatment facility exceeded the permitted plant capacity for 


227 of 730 days from 2011 through 2012. The collection system is experiencing high 


infiltration/inflow (I/I).The Town has addressed I/l issues in the Five Point and 


Meadowview sewer drainage areas. The Town is continuing to implement measures 


to reduce inflow and infiltration of water into their sewer system.  However, even with 


these continued improvements, influent flows to their wastewater treatment plant will 


likely not be sufficiently reduced for the Town to consistently meet their permitted 


discharge limits set by TDEC. As such, the Town desires to expand their wastewater 


treatment plant to improve the treatment of the wastewater as well as allow for 


capacity to attract new industry.  


 


2.0 Affected Environment/Environmental Consequences 


2.1 Floodplains 


2.1.1 Affected Environment 


The proposed WWTP improvements are located at the existing WWTP. The project 


location was mapped using the Federal Emergency Management Agency, Flood 
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Insurance Rate Maps (FIRMs) and was found to be located outside of the floodway. 


FIRM panel 230 of 325, Map number 47121C0230F FEMA for delineation of the 100-


year floodplain at the project site which is included in Appendix A.   


2.1.2 Environmental Consequences 


No environmental impacts are anticipated. 


2.1.3 Mitigation 


No mitigation measures are required. 


2.2 Waters of the United States 


2.2.1 Affected Environment 


The U.S. Army Corps of Engineers (USACE) has regulatory responsibilities pursuant to 


Section 10 of the Rivers and Harbors Act of 1899 (33 U.S.C. 403) and Section 404 of 


the Clean Water Act (33 U.S.C. 1344). Under Section 10, the USACE regulates any 


work in, or affecting, navigable waters of the U.S. Under Section 404, the USACE 


regulates the discharge of dredged and/or fill material into waters of the U.S., 


including wetlands. Since the improvements are currently proposed within the 


existing facility footprint, the project would not involve work in waters of the US 


(streams and/or wetlands). Therefore, a Department of the Army (DA) permit would 


not be required.  A copy of the clearance letter from the USACE is included in 


Appendix B. 


2.2.2 Environmental Consequences 


No environmental impacts are anticipated. 


2.2.3 Mitigation 


No mitigation measures are required. 


2.3 Land Use/Important Farmland/Formally Classified Lands 


2.3.1 Affected Environment  


The project site will be constructed at the current WWTP and will therefore not affect 


any existing farm or classified lands. 


2.3.2 Environmental Consequences 


No environmental impacts are anticipated. 


2.3.3 Mitigation 


No mitigation measures are required. 
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2.4 Historic and Cultural Resources 


2.4.1 Affected Environment 


Investigations of the site have yielded no indications of the presence of historic or 


cultural resources. The Tennessee State Historic Preservation Office (SHPO) has reviewed 


the project and indicated that it has no objections to the Town proceeding with the 


project. A copy of the December 27, 2013 letter from Patrick McIntyre of the SHPO to 


Clay Copeland of Rural Development is included in Appendix C. 


2.4.2 Environmental Consequences 


No environmental impacts are anticipated. 


2.4.3 Mitigation 


No mitigation measures are required. 


2.5 Biological Resources 


2.5.1 Affected Environment 


A review of the project site yielded no indications of the presence of any federally 


listed threatened or endangered species on this site or habitat suitable for such 


biological species in the project area. All construction will occur within the 


maintained WWTP property. A copy of the clearance letter from U.S. Fish and Wildlife 


Services is included in Appendix D.  


 


2.5.2 Environmental Consequences 


No environmental impacts are anticipated. 


 


2.5.3 Mitigation 


No mitigation measures are anticipated. 


 


2.6 Socio-Economic / Environmental Justice Issues 


2.6.1 Affected Environment 


The project will positively affect all socio-economic levels within the Town of Decatur. 


The WWTP improvements will promote public health, economic development and 


environmental protection, which will benefit all citizens of the city. Further, during the 


construction period, it may generate temporary jobs available from the contractor 


and the general economic benefits that result from public works projects. 
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2.6.2 Environmental Consequences 


No environmental impacts are anticipated. 


2.6.3 Mitigation 


No mitigation measures are anticipated. 


 


2.7 Miscellaneous Issues 


2.7.1 Air Quality 


Because the construction of the WWTP upgrade involves trenching and excavation, 


the presence of construction-related dust is likely for this project. The contractor will 


be required to minimize dust by keeping paved roads clean and dirt or gravel roads 


watered down. Dusty conditions should be temporary and isolated only to the 


immediate vicinity of the excavation. 


2.7.2 General Access and Mobility 


Transportation and traffic along the project area may be minimally and sporadically 


affected by construction vehicle traffic. It is not anticipated that any roads will be 


either closed or even temporarily blocked, but if so, the contractor will be required to 


place warning signs and have flag personnel on either side of any obstruction in 


order to avoid accidents and minimize the disruption of general access and mobility. 


2.7.3 Noise 


Noise levels in the immediate vicinity of the WWTP Upgrade will likely increase during 


construction. However, any higher noise levels will be isolated to this area and should 


only be an inconvenience for short durations. The contractor must maintain 


equipment to meet all Occupational Safety and Health Administration (OSHA) 


regulations. 


 


3.0 Summary of Mitigation 


The improvements involved in this project must be performed to minimize adverse 


environmental effects using the following measures: 


 All construction will be constructed above the 100-year flood level. 


 All plans and specifications for the WWTP Upgrade, including required soil 


erosion and sedimentation control plans, will be submitted to TDEC for 


review and approval prior to construction.    


 The contractor will be required to minimize dust by keeping paved roads 


clean and dirt or gravel roads watered down. 
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 The contractor will be required to place warning signs and have flag 


personnel on either side of any such obstruction in order to avoid 


accidents and minimize the disruption of general access and mobility. 


The contractor must maintain equipment to meet all OSHA standards in order to 


minimize excessive noise at the site during construction. 
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Appendix C 


Tennessee State Historic 


Preservation Office 


Review Letter (SHPO) 







Mr. Clay Copeland 
RD 


.· 


Post Office Box 4941 
Chattanooga,Tennessee,37405 


:TENNESSEE HISTOFuCAL cOMMISSION 


. $TATE HI~::~~:~~~~R=~:~~ OFRC~ 
NASHYII:.LE,'-'I'ENNWEE~mi4' 


. . OFFICE: (S15)'532-1B50 


www.tnhlator!ca!commlaalon.org 


RE: RD, WWTP IMPROVEMENTS, DECATUR, MEIGS COUNTY 


Dear Mr. Copeland: 


JAN - 3 2014 


In response to your request, received on Thursday, December 26, 2013, we have reviewed the documents you 
submitted regarding your proposed undertaking. Our review of and comment on your proposed undertaking are 
among the requirements of Section 106 of the National Historic Preservation M.. This k;t requires federal agencies or 
appftcant for federal assistance to consult with the appropriate State Historic Preservation Office before they carry out 
their proposed undertakings. The Advisory Council on Historic Preservation has codified procedures for carrying out 
Section 106 review In 36 CFR 800. You may wish to famiHarize yourself with these procedures (Federal Register, 
December 12, 2000, pages 77698-77739) If you are unsure about the Section 106 process. 


After. CQnslderfng the documents you submi~, ~ detennl~~ that THERE ARE NO NATIONAL REGISTER OF 
HISTORIC PLACES LISTED OR ELIGIBLE PROPERTIES AFFECTED BY THIS UNDERTAKING. We have made this 
detennlnation either because: the undertaking wiD not alter any characteristics of an identified eUgible or listed Historic 
Property that qualify the property for Osting In the National Register, lt)e unde~lng will not alter an eligible Historic 
Property's location, setting or use, the specific location, seope and/or nall.ire of the undertaking precluded affect to 
Historic Properties, the size and nature of the undertaking's area of potential effects precluded affect to Historic 
Properties, or, no National Register listed or eligible Historic Properties exist within the undertaking's area of potential 
effects. Therefore, we have no objections to your proceeding with your undertaking. 


If your agency proposes any modifications In current project plans or discovers any archaeological remains during the 
ground disturbance or construction phase, please contact this office to determine what further action, If any, will be 
necessary to comply with Section 106 of the National Historic Preservation Ad. If you are applying for federal funds, 
license or pennit, you should submit this letter as evidence of consultation under Section 106 to the appropriate federal 
agency, which, in tum, should contact us as required by 36 CFR 800. If you represent a federal agency, you should 
submit a fonnal detennlnatlon of eligibility and effect to us for c_omment You may find additional Information 
concemlng the Section 106 process and the Tennessee SHPO's documentation requirements at 
http://www.tennessee.gov/envlronmentlhlstlfederaVsect106.shtm. You may direct questions or comments to Joe 
Garrison (615) 532-1550-103. This office appreciates your cooperation. 


Sincerely, 


e.~rt~~ 
E. Patrick Mcintyre, Jr. 
Executive Director and 
State Historic Preservation Officer 


EPMqyg 







 


 


Appendix D 


U.S. Fish and Wildlife 


Service Clearance 


Letter  


 







Chattanooga Area Regional Council of Governments 
Southeast Tennessee Development District 


D. Gary Davia 
Chalnnan 


Bobby Collier 
Secretarv 


November 14, 2013 


Ms. Mary E. Jennings ~~ Jil-6"-1..3 
U.S. Fish and Wildlife Service 'FieidSIJP(frJ(sort; · 
446 Neal St. u.s. Fish and Wildlife Service 
Cookeville, TN 38501 Cookeville, TN 38501 


yt\l2A~~ 
RE: 2013 CDBG Wastewater Treatment Plant Expansion Project, 'rl:lwn of Decatur, Tennessee 


. -~~5~3 
Dear Ms. Jennmgs: 


3
.£ ,J.fqr;)IO 


I am working on an environmental assessment for a project that will be using Community 
Development Block Grant (CDBG) funds and I need your agency's comments regarding the 
project's possible impact on endangered species, critical habitats and wetlands. 


The Town of Decatur is requesting $300,000 in CDBG funds to assist with upgrades at their 
Wastewater Tre~~ent Plant Decatur has a program to reduce I&I issues within the Five Points 
basin and.Meadowview basin collection systems. However, even after I&I issues are addressed 
to adequately treat wastewater in accordance with the National Pollutant Discharge Elimination 
System (NPDES) pennit, the wastewater treatment plant will still need to be expanded. This 
project encompasses nine improvements, in order to expand the capacity of the wastewater 
treatment plant These improvements include the installation of: new influent pumps. a new bar 
screen, a new aer · m a aeration basin modification, a new c n clarifier, a new 


_ c Onne contact chamber. site pipi.yg. the ins ation o various metal upgrades to plant 
equipment, and an electrical system upgrade. As a part of the prOJect, the new submersible, anti
clog pumps will be capable of pumping 2.5 times the daily flow. The new aeration system will 
be sized for the increased flow, and the existing aeration basins will be enlarged. 


Attached for your review are a U.S.G.S. topographic map of the general area and an aerial map. 


If you need further information, please contact me at 423.424.4265 or rjohnson@ sedev.org. 
'. 


Thank you for your time, 


Richie Johnson 
Regional Plaimer, SETDD 


P. 0. Box 4757 •1000 Riverfront Partcway • Chattanooga, TN 37405.()757 
Phone (423) a.5781 • Fax (423) 267-7705 • www.devetopmentdlatrict.com 
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Application, Form 2A 
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Verification Spreadsheet  
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DECATUR, TN
WASTEWATER TREATMENT PLANT DESIGN VERIFICATION CALCULATIONS
UPDATED JUNE 27, 2014


INPUT DATA
TOTAL AERATION BASIN VOLUME, MGAL 0.25 Adequacy of volume is verified below.
TOTAL CLARIFIER AREA, FT2 3120 Adequacy of clarifier area is verified below.


INFLUENT CHARACTERISTICS, AVERAGE
FLOW, MGAL/D 0.68
BOD5, MG/L 100


INFLUENT FLOW PEAKING FACTORS (RATIO TO AVG)
PEAK MONTH 1.75
PEAK DAY 2.5 Allowance - Requires I/I Reduction
PEAK HOUR 3 Allowance - Requires I/I Reduction


INFLUENT LOAD PEAKING FACTORS, EXCEPT ALKALINITY (RATIO TO AVG)
PEAK MONTH 1.35 Typical Municipal Value is 1.3.  Must Verify for Decatur.
PEAK DAY 2
PEAK HOUR 3


FLOW AND LOAD MULTIPLIERS FOR IN PLANT RECYCLES (ALLOWANCE)
BOD


FLOW LOAD
AVERAGE 1.05 1.05
PEAK MONTH 1.05 1.05 Note:  With design for nitrification, essentially all
PEAK DAY 1.05 1.05 soluble BOD will be removed.
PEAK HOUR 1.05 1.05 MCRT FOR NITRIFICATION GUIDANCE


IS THERE A PRIMARY CLARIFIER? (ENTER 1 FOR YES, 2 FOR NO) 2 INPUT EFFLUENT NH4-N, MG/L 1
PRIMARY CLARIFIER REMOVALS (SET TO ZERO IF NO PRIMARY), FRACTION INPUT SAFETY FACTOR 2


BOD 0 NITRIFICATION MCRT, DAYS 10.4
DESIGN PEAK MONTH MINIMUM MIXED LIQUOR TEMP, C 13 BASIS:
DESIGN PEAK MONTH MCRT, DAYS 10 MU = (0.47*EXP(0.098*(T-15))*(N/(1+N))
DESIGN SLUDGE YIELD (LB TSS / LB BODR) 1.00 MCRT = SAFETY FACTOR * 1/MU
CLARIFIER DESIGN PARAMETERS NO DO, PH, OR OTHER INHIBITION


SELECT SSP (1=SVI, 2=DSVI, 3=SSVI3.5) 1
VALUE OF SELECTED SSP (SEE VALUES FOR OTHERS IN TABLE), mL/g 175
MAXIMUM CLARIFIER UNDERFLOW RATE (qR, MUST BE ≤ qR,crit) GPD/FT2 500 Note:qR,crit = 518 gpd/ft2
Choose Data Set to be Used for Stirred Zone Settling Velocity Correlation Parameters (See Table Below):


If SVI is specified, choose between Data Sets 1 and 2 1
If DSVI is specified, choose between Data Sets 3 and 4 3
If SSVI is specified, choose between Data Sets 5, 6, and 7 5


Description α β δ γ
1 SVI, Daigger and Roper, 1995 6.495 0 0.001586 0.1646
2 SVI, Ozinsky and Ekama, 1995 (Pitman SVI Family) 8.531 0.00165 0.00091 0.20036
3 DSVI, Daigger and Roper, 1995 7.599 0 0.002555 0.103
4 DSVI, Ozinsky and Ekama, 1995 (UCT DSVI Family) 10.060 0.00297 0.00095 0.29721
5 SSVI, Daigger and Roper, 1995 7.973 0 0.00405 0.0583
6 SSVI, Ozinsky and Ekama, 1995 (UCT SSVI Family) 11.599 0.00636 0.00218 0.16756
7 SSVI, Ozinsky and Ekama, 1995 (Pitman SSVI - GK Set) 14.889 0.00808 0.00264 0.22632


FLOW, LOAD, AND CONCENTRATION TABLE


FLOW BOD5 BOD5
MGAL/D MG/L LB/D


PLANT INFLUENT
AVERAGE 0.68 100 567
PEAK MONTH FLOW AND LOAD 1.19 77 766
PEAK DAY FLOW AND LOAD 1.70 80 1134
PEAK HOUR FLOW AND LOAD 2.04 100 1701


PLANT INFLUENT PLUS RECYCLES
AVERAGE 0.71 100 595
PEAK MONTH FLOW AND LOAD 1.25 77 804
PEAK DAY FLOW AND LOAD 1.79 80 1191
PEAK HOUR FLOW AND LOAD 2.14 100 1786


SECONDARY INFLUENT W/O RECYCLES*
AVERAGE 0.68 100 567
PEAK MONTH FLOW AND LOAD 1.19 77 766
PEAK DAY FLOW AND LOAD 1.70 80 1134
PEAK HOUR FLOW AND LOAD 2.04 100 1701


SECONDARY INFLUENT WITH RECYCLES*
AVERAGE 0.71 100 595
PEAK MONTH FLOW AND LOAD 1.25 77 804
PEAK DAY FLOW AND LOAD 1.79 80 1191
PEAK HOUR FLOW AND LOAD 2.14 100 1786


*  IF NO PRIMARY, PLANT INFLUENT AND SECONDARY INFLUENT ARE THE SAME.


Data Set
Parameters Per IAWQ STR6 Nomenclature
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AERATION BASIN MIXED LIQUOR SOLIDS CONCENTRATIONS AVG PK. MO.
SECONDARY INFLUENT BOD LOAD WITH RECYCLE, LB/D 595 804
SLUDGE PRODUCTION, LB/D 595 804 BASED ON SLUDGE YIELD = 1.00 LB TSS / LB BOD
MLSS INVENTORY, LBS 5955 8039 BASED ON MCRT = 10 DAYS
MLSS CONCENTRATION, MG/L 2856 3856 BASED ON AERATION BASIN VOL = 0.25 MGAL


Note:  The calculated MLSS concentrations are acceptable, therefore basin volume is adequate.
Acceptable clarifier solids flux based on peak month MLSS is verified below.


CLARIFIER ANALYSIS


RECAP OF KEY DESIGN PARAMETERS FROM ABOVE
SSP Used (1=SVI, 2=DSVI, 3=SSVI3.5) 1
SSP Value, mL/g 175
Peak Month Flow, Mgal/d (See Note to Right) 1.25 197 m3/h
Peak Day Flow, Mgal/d 1.79 281 m3/h
Peak Hour Flow, Mgal/d 2.14 338 m3/h
Underflow Rate @ Peak Day, gpd/ft2 500 0.849 m/h Note: 1 Mgal/d = 157.7 m3/h
Underflow Rate @ Peak Hour, gpd/ft2 500 0.849 m/h 1 Mgal = 3785 m3
MLSS @ Peak Month and Peak Day Flow, g/L 3.856
SSP Used (1=SVI, 2=DSVI, 3=SSVI3.5) 1 1 m/h = 589 gpd/ft2
SSP Value, mL/g 175 1 kg/m2.h = 4.91 lb/d.ft2
Total Reactor Volume, Mgal 0.250 946 m3
Total Clarifier Area, ft2 3120 290 m2


Chosen Data Set for SSP Correlations this Analysis (1 through 7) 1
Values for Chosen Data Set α β δ γ


1 SVI, Daigger and Roper, 1995 6.495 0.00000 0.001586 0.16460


Note: Equation for Stirred Zone Settling Velocity (IAWQ Nomenclature):  VZS = α*exp(-β*SSP-(γ+δ*SSP)X)
Where SSP = Sludge Settleability Parameter (SVI, DSVI, or SSVI)


Calculate Critical and Actual Underflow Rates and XCRIT Based on Selected Correlation Parameters
qr,crit = α * exp(-β*SSP-2) 0.879 m/h
qr,crit = 518 gpd/ft2
Xcrit = 2/(γ+δ*SSP) 4.523 g/L
Maximum Underflow Rate as Input Above, But Limited to qR,crit 0.8489 m/h


500 gpd/ft2


Clarifier State Point Analysis
Peak Day Peak Hour


Clarifier Overflow Rates Based on Design Flows and Clarifier Areas 0.9712 1.1655 m/h
572 686 gpd/ft2


Underflow Rate 0.8489 0.8489 m/h
500 500 gpd/ft2


Total RAS Flow 1.560 1.560 Mgal/d
Total Flux Applied = XF(qR + qA  ) 7.02 7.77 kg/m2.h


34.46 38.13 lb/d.ft2
Underflow Concentration = Total Applied Flux / qR 8.3 9.1 g/L


The equation of the solids flux due to settling line is:
jS = Xα*e(-β*SSP-(γ+δ*SSP)X)


Settle Flux, Underflow and Overflow Rate Lines


MLSS, g/L lb/d.ft2 X, g/L
Solids Flux, 


lb/d.ft2
0.5 12.808 Peak Day Flow
1 20.536 Overflow Rate Line 0.000 0.000
2 26.395 10.000 47.688
3 25.444
4 21.802 Underflow Rate Line 0.000 34.457
5 17.514 8.267 0.000
6 13.506 Peak Hour Flow
7 10.127 Overflow Rate Line 0.000 0.000
8 7.438 7.000 40.058
9 5.377
10 3.840 Underflow Rate Line 0.000 38.134
11 2.714 9.149 0.000
12 1.903
13 1.325 Pivot Points
14 0.917 Peak Day Flow 3.86 18.387
15 0.631 Peak Hour Flow 3.86 22.064
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Note:  Settling Flux Curve Based on
SVI = 175 mL/g


Note:  Successful operation is indicated when the pivot point and the descending
leg of the underflow line are below the settling flux curve.
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 Introduction 1.0

The Town of Decatur has owned and operated its sanitary sewer system since 1980. 

The system is comprised of a gravity collection system, pump stations, and a 

wastewater treatment plant.  The treatment plant was originally designed to treat 

0.17 million gallons per day (MGD) on an average day, with a peak hydraulic 

capacity of 0.34 MGD. The original facility consisted of an influent pumping station, 

an equalization basin, (2) aeration basins, (2) clarifiers, a chlorine contact chamber, 

and an effluent pumping station.  The plant’s effluent was pumped via force main to 

River Mile 514.8 of the Tennessee River.  The plant utilized aerobic digestion to 

process solids and used sand drying beds to dewater sludge for disposal. 

The plant was expanded in 1993 and the plant’s design capacity was increased from 

0.17 MGD to 0.34 MGD.  The upgrade converted the existing equalization basin to an 

aerobic digester, added a third clarifier, added a new chlorine contact chamber, 

added a blower building, and expanded the sand drying bed system.  As a result of 

this upgrade, the peak hydraulic capacity of the plant was increased to 0.90 MGD.  

The Town currently desires to expand the plant to address the needs of existing 

residential, commercial, and industrial customers and to obtain some excess 

treatment capacity to facilitate growth.  The proposed improvements will increase 

clarification and aeration at the existing plant.  

 Service Area and Flow Projections 2.0

The wastewater treatment plant is located along Decatur Creek south of the Town of 

Decatur. The sewer collection system primarily includes areas within the municipal 

boundary as well as the existing industrial park.  See Figure 1. Future service areas of 

the Town would generally be limited by municipal boundary and potential industrial 

users.  

The Center for Business and Economic Research (CBER) shows the 2010 population of 

Meigs County and Decatur, Tennessee to be 11,753 and 1,598, respectively.  The 

CBER projects the populations of both the County and the Town of Decatur to be 

increasing over the next 20 year period.  This area is considered to be the center of 

the commercial and retail shopping area for the County.  If the current 

commercial/retail trend continues, this area could grow beyond that which was 

projected by the CBER. 



Copyright:© 2013 National Geographic Society, i-cubed
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It is assumed that as the population of Decatur and the surrounding areas increase, 

so will the corresponding sewer service area.  This growth will comprise of residential, 

commercial and industrial customers. 

Table 1 shows the historical and projected population for Meigs County and the 

Town of Decatur. 

Table 1. Population Trends 

Year Meigs County 1 

Compounded 

Annual Growth 

Rate 

Decatur 2 

Compounded 

Annual Growth 

Rate 

2010 11,753 1,598 

2015 12,151 0.67% 1,681 1.02% 

2020 12,462 0.51% 1,734 0.62% 

2025 12,682 0.35% 1,770 0.41% 

2030 12,794 0.18% 1,790 0.22% 

2035 12,770 -0.04 1,796 0.07% 

2040 12,655 -0.18 1,797 0.01% 

1. University of Tennessee, Center for Business Economic Research (CBER)

Population Projections for Tennessee and Counties by Gender, Race, and Age Group, 2015 – 2064

2. University of Tennessee, Center for Business Economic Research (CBER) Population

Projections for Tennessee Places (cber.bus.utk.edu/data/plcpj12.htm)

Average daily plant effluent flows for 2011, 2012, and 2013 were 0.32, 0.29, and 0.40 

million gallons per day (MGD) respectively.  While 2012 was a drier year by 

comparison, the recent range of average daily flows exhibits that the system flows 

are increasing.  

It is assumed that as the population of Decatur and the surrounding areas increase, 

so will the corresponding sewer service area.  The growth of the service area will 

support additional residential flows in addition to commercial and industrial flows. It is 

also assumed that the percentage of connected customers within the service area 

will continue to increase with time in the form of existing homes and new 

development.  As shown in Table 1, the population for both the County and the 

Town of Decatur are expected to increase by more than 10% in the next 15 years. For 

the purpose of this study, we will assume that the average daily plant flows will 

increase by 30% in the next 15 years due to industrial growth.  This growth 

percentage should account for new connections within the existing service area 

and the expansion of the service area itself. Using the average daily flow of 0.40 

MGD from 2013, the projected daily flow is expected to increase to 0.52 MGD by 

2030. 
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 Antidegradation 3.0

Water Quality Criteria within the Rules of the Tennessee Department of Environment 

and Conservation (TDEC) Division of Water Pollution Control (1200-4-3) include 

standards to fully protect existing uses of all surface waters of the State.  Applications 

for the issuance or renewal of an NPDES discharge into waters of the State require 

the provision of an Antidegradation Statement and Alternatives Analysis indicating 

that no feasible or practical alternative exists regarding the permitted discharge of 

pollutants.  This document addresses that requirement. 

The Antidegradation Statement provides a method for determining if a surface 

receiving water has the assimilative capacity to receive additional pollutant loadings 

while maintaining the established water quality criteria for the waterbody.  An 

analysis of alternatives is required in the Statement that demonstrates that 

“reasonable alternatives to degradation are not feasible”.  The analysis of 

alternatives includes a discussion of feasibility, social and economic impacts, and the 

environmental consequences of each alternative.  Appendix A contains the EPA 

Economic Guidance worksheets used to evaluate the alternatives economic impact 

to the project area.  

In this report, alternatives are divided into Zero-Discharge (ZD), Flow Transfer (FT) and 

Other alternatives (O).  Zero-discharge alternatives do not discharge pollutants to 

surface waters of the state. “Flow transfer” alternatives transport wastewater to 

existing permitted wastewater treatment facilities.  “Other” alternatives include 

alternatives that discharge water to the surface waters.    

The description and comparison of alternatives is focused on providing additional 

capacity for the Town of Decatur and adjacent or nearby unincorporated areas of 

the existing sewer collection system.  This additional capacity is needed to provide 

additional capacity to the Town’s existing and future residential, commercial and 

industrial users.     

 Description of Alternatives 4.0

A number of alternatives were considered prior to the selection of the proposed 

improvements project.  Among these were various zero discharge options including 

spray irrigation and drip irrigation of treated effluent, connecting to a neighboring 

WWTP, and expanding the existing plant. Each of these alternatives is further 

described as follows. 

 Zero Discharge Alternatives 4.1

The term zero discharge is used to define a process that does not discharge treated 

effluent directly to a surface body of water. In this case, the two zero discharge 

alternatives that will be considered are spray irrigation of treated effluent and drip 

irrigation. 
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4.1.1 Spray Irrigation (ZD-1) 

Some land application systems use spray irrigation to distribute treated effluent over 

vegetated areas. The effluent requires pretreatment consisting of BOD removal and 

disinfection prior to spraying.  Effluent requirements for large scale spray irrigations 

systems are typically 50 to 70 mg/l for BOD5 and TSS and 300 MPN/100 ml or less for 

fecal coliform.  These pretreatment reductions are typically performed using aeration 

equipment and chlorine disinfection. 

Spray irrigation of treated effluent is typically applied at a rate of 1 to 2 inches per 

week. A minimum area of 250 acres is required for each 1.0 MGD of flow.  Additional 

land area for equalization of peak flows and setback from development must also 

be provided.  A 0.68 MGD facility would require approximately 200 acres of irrigation 

fields, equalization basins, pretreatment equipment and setback requirements. The 

performance of the spray irrigation system is dependent upon the percolation of the 

native soils and the nitrogen uptake ability of the vegetation and soils. Percolate 

from the system is tested to monitor performance of the system.  

Pretreatment and effluent distribution costs are assumed to be approximately 60% of 

traditional wastewater treatment costs, or approximately $3.00 per gallon, assuming 

the cost of a traditional WWTP plant is approximately $5.00 per gallon of discharge 

capacity. Land costs are highly variable depending on land use alternatives and 

zoning but it is assumed that $5,000 per acre would be an acceptable amount for 

this study. The preliminary opinion of capital cost for the land required to support a 

0.68 MGD spray irrigation facility would therefore be $3,040,000. 

4.1.2 Drip Irrigation (ZD-2) 

A second type of land application uses drip irrigation. Drip irrigation also requires 

pretreatment and partial disinfection as described previously for spray irrigation. In 

drip irrigation, the effluent is distributed to drip fields.  The buried piping slowly 

discharges effluent through a perforated piping system which is then infiltrated into 

the soil.  This technology is typically not utilized for municipal applications.  

Pretreatment and effluent distribution costs are assumed to be slightly less than the 

spray irrigation costs mentioned previously. For this study, it is assumed that drip 

irrigation costs are approximately 40% of normal wastewater treatment costs, or 

approximately $2.00 per gallon.  Land area required will similarly be assumed to be 

200 acres, again at $5,000 per acre for this study. The preliminary opinion of capital 

cost for the land required to support a 0.68 MGD spray irrigation facility would 

therefore be $2,360,000. 
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4.1.3 Partial Land Application (ZD-3) 

A third Zero Discharge option is to land apply only the “new” portion of the effluent 

as opposed to the entire amount of discharge being requested.  This option would 

not increase the amount of effluent that was discharged to the receiving stream and 

therefore maintain the existing permitted loadings to the receiving stream.  

For this alternative it is assumed that half (0.34 MGD) of the flow would be discharged 

traditionally and half (0.34 MGD) would be land applied.  Based on the previous 

opinions of capital cost for both the spray irrigation and the drip irrigation, the capital 

cost of this alternative would be $1,520,000 and $1,180,000 respectively.   

 Flow Transfer Alternatives 4.2

Additional alternatives for the Town of Decatur to support additional sanitary sewer 

customers would be to connect the existing sanitary sewer collection system to a 

neighboring WWTP.  The two nearest plants are Athens to the east and Dayton to the 

west. Both of these plants are approximately 15 miles from Decatur’s plant.  

4.2.1 Athens Utilities Board Wastewater Treatment Plant (FT-1) 

The Athens Utilities Board (AUB) North Mouse Creek WWTP (NPDES Permit TN0067539) 

has a design capacity of 1.2 MGD and discharges treated effluent to North Mouse 

Creek.  It is unknown if the North Mouse Creek plant could accommodate an 

additional 0.68 MGD from Decatur without an expansion to meet the needs of this 

new service area.  Further, the North Mouse Creek receiving stream is a much smaller 

receiving stream than the Tennessee River and will likely have a lower assimilative 

capacity and require more stringent treatment.  However, for the purpose of this 

analysis it is assumed that the North Mouse Creek plant can support the connection. 

The route of the connection is unknown but it is assumed that it would track along 

existing roads utilizing right-of-way where possible.  Therefore, it is assumed that 14.2 

miles (75,000 feet) of a combination of force main and gravity lines would be 

required.  It is assumed that a cost $100 per lineal foot of force main and gravity lines 

would be appropriate. It is also assumed that a pump station would be required 

every 5 miles (for a total of three pump stations) at approximately $500,000 per 

million gallons of pumping capacity, or $345,000 per pump station. Taking these 

assumptions into account provides a preliminary opinion of probable cost of 

approximately $8,535,000.  
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4.2.2 City of Dayton, Tennessee Wastewater Treatment Plant (FT-2) 

The City of Dayton currently owns and operates a WWTP that is permitted to 

discharge 2.67 MGD to the Tennessee River.  The City of Dayton has not included this 

(Town of Decatur’s) service area and flows as part of the planning and permitting of 

Dayton’s facility.  As such, the Town of Dayton would likely have to pursue an 

expansion of their plant to accommodate this additional flow.  Since Dayton also 

discharges to the Tennessee River, this expansion would have the same impact at 

Dayton’s facility as an expansion of the Decatur facility plus the additional 

conveyance costs.  For the purposes of this report, it is assumed that the City of 

Dayton’s WWTP can support this additional flow.  

The route distance from Decatur to Dayton is approximately 14.7 miles, or 

approximately 77,600 feet. Similar to the scenario described above, it is assumed that 

a combination of gravity lines, force mains and pump stations will be required to 

convey flow from Decatur’s existing wastewater treatment plant to Dayton’s 

wastewater treatment plant.   Assuming a pump station is required at 5 mile intervals, 

a total of three pump stations would be required at an estimated cost of $345,000 

each.  A river crossing of the Tennessee River would be required.  The crossing would 

either be by directional drilling or attachment to the State Route (SR) 30 bridge 

across the Tennessee River.  The width of the Tennessee River at this portion is 

approximately 1,600 lineal feet.  It is assumed that a crossing could be completed at 

$700 per foot, or $1,120,000.  The total opinion of probable cost for this alternative is 

approximately $9,915,000. 

 Other Alternatives 4.3

4.3.1 Expansion of the Existing Facility (O-1) 

Other alternatives available to the Town to appropriately treat and discharge 

sanitary sewer is to expand the plant.  Decatur’s existing WWTP has a permitted 

capacity of 0.34 MGD and could be expanded to approximately twice that 

capacity with the addition of aeration volume and clarification volume.  The 

proposed expansion will allow the Town to efficiently treat more sewage as they 

continue to work towards reducing the increased I/I. This alternative continues to 

utilize the existing infrastructure to treat wastewater.  

Traditional WWTP plant construction is approximately $5.00 per gallon of discharge 

capacity. It is assumed that this unit rate can also be used to estimate expansion of 

the existing wastewater treatment plant.  The monthly effluent limits for BOD and TSS 

for this expansion are assumed to continue to be 30 mg/l.  Further, these limits are 

consistent with current other similar sewer treatment plant discharges to the 

Tennessee River in the area, most notably the City of Dayton’s Wastewater Treatment 

Plant (NPDES Permit TN0020478).  An increase of approximately 0.34 MGD would 

therefore be approximately $1,750,000.  A detailed opinion of probable cost was 

included in the Preliminary Engineering Report, prepared by Arcadis, which is 

included as Appendix B of this report.  This report estimated the cost to be $1,785,000. 

Because that value is specific to this construction project, it will be used in further 

evaluations as part of this analysis. 
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4.3.2 Additional Treatment Technologies 

Additional treatment technologies capable of maintaining the current permitted 

loadings with an increase in discharge capacity were also considered.  Some of 

these tertiary alternatives included the addition of a maturation lagoon system and a 

membrane system.  

The existing plant property is surrounded by farm land.  The area, as previously 

mentioned, is expected to have shallow rock which would increase the cost required 

to construct a pond.  It should also be noted that much of the property adjacent to 

the plant is in the flood plain which would again make permitting and construction 

difficult.  

The installation of a membrane system would be expensive from a capital cost 

standpoint as well as from a maintenance perspective.  It is expected that the 

installation of membranes would require the plant to increase staff and staff training 

to operate the more sophisticated plant.  

Both of these tertiary alternatives were considered to not be reasonable alternatives 

for geological, geographical, operability, and economical reasons.  For that reason, 

the addition of tertiary treatment will not be considered further. 

4.3.3 Removal of Collection System Infiltration and Inflow 

The primary purpose of this expansion is to provide a treatment plant capacity that is 

able to treat average influent flows and provide excess capacity that could be 

available for prospective industry.  The average plant flows currently exceed the 

permitted flow capacity of 0.34 MGD by approximately 0.06 MGD.  

Reducing I/I in the Town’s system is beneficial. However, I/I reduction is an expensive 

and time consuming process with unpredictable and often less than satisfactory 

results.  Additionally repairing faulty service laterals to the sewer collection system is 

even more problematic in that almost the entire service lateral is located on private 

property.  Even if the Town was successful in eliminating half of their I/I, or 100,000 

gallons per day average, then the Town would still not have additional capacity at 

the wastewater plant to market to potential industry. 

The Town is continuing to locate and address I/I. The Town currently has a back log 

of video from previous inspection projects which they are reviewing and budgeting 

to address.  The Town is actively employing various techniques to isolate sources and 

repair them as time allows.  

Infiltration and Inflow is a major concern of the Town however it is not considered to 

be a reasonable alternative to meet the community’s needs and therefore will not 

be evaluated further. 
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4.3.4 No Action Alternative (O-2) 

The No Action Alternative is the continued operation of the existing wastewater 

treatment plant.  The plant has a design capacity of 0.34 MGD.   In recent years, the 

flow received at the plant has averaged 0.41 MGD.  The Decatur/Meigs County 

community desires to attract additional industry to the area.  Not having additional 

capacity at the plant is a burden to attracting new industry. The No Action 

Alternative does not address increasing the plant’s capacity or to meet the 

community’s needs.   

 Evaluation of Alternatives 5.0

 Feasibility  5.1

The Antidegradation Statement of TDEC states that “reasonable alternatives shall be 

part of the application process and shall include a discussion of feasibility of all 

potential alternatives.”  Before an evaluation of the social and economic feasibility 

can be performed, the alternative must first be evaluated for technical feasibility.    

Alternatives ZD-1, ZD-2, and ZD-3 are not considered to be technically feasible 

because the area adjacent to the plant is known to have relatively shallow rock and 

poorly draining soils. These characteristics do not support the possibility of spray 

irrigation or drip irrigation systems.  The effluent would quickly saturate the thin soil 

layer reducing the ability for vegetation to facilitate in nutrient uptake.  Further, The 

Town of Decatur is presently considering the addition of a new water plant to 

support their growing potable water needs. The existing water treatment plant utilizes 

wells and a spring as the raw water source prior to filtering and is located just north of 

Decatur. Expanding the existing plant would require improvements in the distribution 

system to transport the water from the north to the south.  The Town desires a new 

water treatment plant located in the southern part of the distribution system utilizing 

wells or springs as the raw water source.  The Town has recently contracted with 

Bradfield Environmental Services, Inc. to prepare a Hydro-Geologic Investigation 

(dated March 3, 2014) as an initial step to locating conducive sources of ground 

water.  The report identified potential locations for test wells and ultimately a new 

water treatment facility.  The Hydrogeologic Report identified the area at the 

confluence of Goodfield Creek and Decatur Creek to be the most ideal for a 

suitable future water source. This ideal area is in the immediate vicinity of the Town’s 

wastewater plant.  

For these reasons, the zero discharge alternatives are not technically feasible and will 

not be evaluated further. 

Alternatives FT-1, FT-2, O-1, and O-2 are technically feasible and will therefore be 

evaluated further. 
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 Socioeconomic Evaluation 5.2

The expansion of the wastewater treatment plant will benefit the residents of the 

Town of Decatur and Meigs County in that it will support residential, commercial and 

industrial growth.  That growth will result in an increase tax base which will support 

infrastructure improvement in the form of roads, schools, and public recreation. 

Increase industrial growth can help provide employment opportunities to Meigs 

County residents.  Meigs County unemployment rates tend to be higher than the 

Tennessee average.  In January 2014, the state unemployment rate was 7.2%, Meigs 

County’s unemployment rate was 9.3%.    

As part of this project, the Town of Decatur has secured or will secure approximately 

$1,250,000 in combined funding from the Community Development Block Grant 

(CDBG) program ($300,000), Appalachian Regional Commission (ARC) program 

($500,000).  Rural development has stated that the Town may receive approximately 

$450,000 in grant with and an approximately $550,000 low interest loan.   

The Town received the CDBG and ARC grants for improvements specifically at the 

wastewater plant. It is our understanding that these funds could not be used for other 

improvements (i.e. flow transfer to other wastewater treatment plants).    

As of January 2014, the annual median household income (MHI) for the Meigs 

County area is $42,300 (source: Southeast Tennessee Development District).  The MHI 

is used in the analysis to assess the financial impacts of the various alternatives to the 

community.    

Environmental Protection Agency (EPA) Economic Guidance worksheets were used 

to determine socioeconomic effects of each alternative.  These forms can be found 

in Appendix A.  Note that Alternative O-2 will not be evaluated with EPA forms 

because there is no cost associated with that alternative. 

5.2.1 Athens Utilities Board Wastewater Treatment Plant (FT-1) 

Connecting to the Athens Utilities Board North Mouse Creek WWTP would require 

approximately $8,535,000 in infrastructure to convey the wastewater from Decatur to 

Athens.  In this alternative, the Town of Decatur would enter into an agreement with 

the Athens Utilities Board for the treatment of the Town’s wastewater.  The Town’s 

existing and future sewer customers would absorb the annual debt service.   

Also under this scenario the Town would responsible for operations and maintenance 

of the conveyance system and would be required to pay the neighboring utility for 

treatment. This could be costly over time.  

Worksheet B, included in Appendix A shows the “Calculation of Total Annualized 

Project Costs” shows that the annual debt service would be $8,535,000.  The annual 

cost of wastewater per household is $910.40 which is 2.2% of the MHI.   This indicates 

the alternative has a large economic impact.   
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5.2.2 City of Dayton Wastewater Treatment Plant (FT-2) 

Connecting to the City of Dayton’s WWTP would require approximately $9,915,000 in 

infrastructure to convey the wastewater from Decatur to Dayton.  In this alternative, 

the Town of Decatur would enter into an agreement with the City of Dayton for the 

treatment of the Town’s wastewater.  The Town’s existing and future sewer customers 

would absorb the annual debt service.   

Worksheet B, included in Appendix A shows the “Calculation of Total Annualized 

Project Costs” shows that the annual debt service would be $9,915,000.  The annual 

cost of wastewater per household is $999.28 which is 2.4% of the MHI.   This indicates 

the alternative has a large economic impact.   

5.2.3 Expansion of Existing Facility (O-1) 

The opinion of probable cost for the expansion of the wastewater treatment plant is 

$1,750,000.   The expansion of the plant would occur at the current plant site within 

the existing footprint.   The expansion of the plant includes funding from CDBG, ARC, 

and Rural Development.  These grants will total approximately $1,250,000 of the 

project cost.   The expansion of the existing plant allows the Town to continue to 

utilize existing infrastructure that the Town has previously invested in.  Other 

alternatives would abandon the plant and Town’s previous investment.  This would 

negatively affect the Town’s financial statements.   

The annual debt service for this alternative is $1,785,000 (See Worksheet B in 

Appendix A).  The annual cost for wastewater treatment and disposal per household 

is $395.64 which is 0.9% of the MHI.  This indicates this alternative has a low economic 

impact.  

5.2.4 No Action (O-2) 

Without an expansion of the existing facility, recruitment of new industry is curtailed. 

Further, residential and commercial developments will be limited.  This alternative will 

result in a continued lag in local employment reduced future growth and is 

considered to be socio-economically unacceptable.   

 Environmental Consequences 5.3

5.3.1 Athens Utilities Board Wastewater Treatment Plant (FT-1) 

The AUB North Mouse Creek WWTP discharges flow from the facility to North Mouse 

Creek in McMinn County.  An expansion of their facility would ultimately be required 

to treat additional flow from Decatur.  The creek is much smaller than the Tennessee 

River.  Additional loadings would be more impactful to the smaller receiving stream 

of North Mouse Creek compared to the larger receiving stream of the Tennessee 

River.  This is alternative is disadvantageous.    
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Other environmental considerations include the operation and maintenance of an 

extended conveyance system.  These systems could potentially experience failures 

such as line breaks or blockages and power outages at the pump stations.  These 

failures would result in untreated sewage entering the nearby waterways. This 

alternative could therefore further intermittently degrade water quality on smaller 

streams and conveyances located along the pipeline route.    

5.3.2 City of Dayton Wastewater Treatment Plant (FT-2) 

The City of Dayton does not have sufficient capacity to receive the additional flow 

from the Town of Decatur.  An expansion of their facility would ultimately be required 

to treat the additional flow from Decatur. The City of Dayton currently discharges 

(Tennessee River Mile 504) into the Tennessee River only 11 miles downstream from 

the Town of Decatur’s outfall (Tennessee River Mile 514.8).  An increase in loadings 

would either occur at the City of Dayton’s outfall or the Town of Decatur’s outfall.   

From the perspective of additional loadings to the Tennessee River, there is not an 

environmental advantage or disadvantage to this alternative.   

Other environmental considerations include the operation and maintenance of an 

extended conveyance system.  These systems could potentially experience failures 

such as line breaks or blockages and power outages at the pump stations.  These 

failures would result in untreated sewage entering the nearby waterways.  This 

alternative could therefore further intermittently degrade water quality on smaller 

streams and conveyances located along the pipeline route.    

5.3.3 Expansion of Existing Facility (O-1) 

The best alternative for the Town of Decatur is to expand the plant.  The plant will 

continue to use existing infrastructure.  The expansion will include additional aeration 

and clarification to expand the facility and is expected to occur within the existing 

facilities’ current footprint. 

The Tennessee Department of Transportation (TDOT) is constructing the connector 

road from the Volkswagen facility to State Route 58.  Once this connector road is 

complete, potential automotive suppliers desiring to locate in the region will have a 

direct connection to the facility.  The recent announcement by Volkswagen to 

expand the production at their facility will provide the Decatur/Meigs County 

community even more opportunities to attract new industry.  

5.3.4 No Action (O-2) 

The existing wastewater treatment plant continues to experience and average daily 

flow of 0.40 MGD in a plant with a design capacity of 0.34 MGD.  Much of the excess 

flow is excess I/I flowing into the collection system.  Even with reduced I/I, the Town 

still has limited excess capacity to provide future residential, commercial and 

industrial customers.   Without this excess capacity, growth in the area will be limited 

to residential customers that will rely on small on-site septic systems sewerage 

disposal.  These disposal systems could potentially be problematic due to septic tank 

failures.  Having a centralized wastewater treatment plant would result in less 

degradation of water quality.   
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 Alternatives Evaluation Summary  5.4

Table 2 summarizes the alternatives available to the Town of Decatur.  Comparisons 

of cost, technical feasibility, socio-economic acceptability and environmental 

impact of the alternatives are summarized.  A scale of 1 to 5 is used to assess the 

degree of potential environmental consequences with 5 being the most severe 

consequences and 1 indicating little to no impact to local environmental conditions 

and/or water quality.  

Alternatives ZD-1, ZD-2, and ZD-3 are not technically feasible due to poor local soil 

conditions and potentially severe environmental consequences.    

The flow transfer alternatives FT-1 and FT-2 would be a burden to the receiving 

communities.  Neither community has performed any prior planning to receive flow 

from Decatur.  Receiving this flow would be a burden on their existing infrastructure.   

Further, both alternatives include a relatively long pipeline infrastructure whose failure 

would have negative environmental consequences.    

The no-action alternative (O-2) is not socioeconomically acceptable to the 

community in that it does nothing to provide the additional capacity at the existing 

treatment plant to facilitate industrial growth which will improve the employment 

opportunities in the community.    

Alternative O-1, Expansion of Existing Facility is technically feasible, 
socioeconomically acceptable, has the lowest environmental impact and lowest 
construction cost.  Alternative O-1 is the preferred alternative. 

Table 2. Summary of Alternatives 

Alternative 
Construction 

Cost 

Technically 

Feasible? 

Socially & 

Economically 

Acceptable? 

Environmental 

 Impact Rating 

(1 to 5)* 

ZD-1, Spray 

Irrigation $3,040,000 No N/A 5 

ZD-2, Drip 

Irrigation $2,360,000 No N/A 5 

ZD-3, Partial 

Land 

Application 

$1,520,000 

/$1,180,000 No N/A 5 

FT-1, Connect 

to AUB’s WWTP $8,535,000 Yes No 2 

FT-2, Connect 

to Dayton’s 

WWTP $9,915,000 Yes No 2 

O-1,Plant 

Expansion $1,785,000 Yes Yes 1 

O-2, No Action N/A N/A No 3 
* A rating of 1 indicates low or no environmental impact, 5 indicates high impact 
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 Proposed Wastewater Treatment Facility 6.0

For a summary of the preliminary expansion approach, please refer to the Preliminary 

Engineering Report, prepared by ARCADIS, and dated February 2013, which is 

included in Appendix B. An Environmental Report of the preferred alternative was 

prepared by Stantec is included in Appendix C. 

This project will increase the plant’s ability to treat average daily flows, and will not 

change the plants existing peak hydraulic capacity. The plants peak hydraulic 

capacity will be improved as part of a future improvement project. A flow schematic 

which summarizes the primary improvements that will be completed as part of this 

project is included in Figure 2. A copy of NPDES permit application Form 2-A is 

included in Appendix D.   
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 Proposed Timeline 6.1

The Town of Decatur has acquired funding in the form of grants from the Community 

Development Block Grant (CDBG), Appalachian Regional Commission (ARC) and 

Rural Development. The Town will also apply for a loan from Rural Development. 

Preliminary design for the expansion has begun and detailed design will begin upon 

approval of the permit expansion request that is being submitted in conjunction with 

this document.  

It is assumed that a draft permit will be granted in August 2014. Detailed design will 

begin following receipt of the draft permit and is estimated to take approximately 90 

days. Note that the revised Form 2A includes the required 3 samples for the array of 

effluent testing. 

The construction plans and specifications will be submitted to the Tennessee 

Department of Environment and Conservation. It is assumed that the TDEC review will 

take approximately 6 weeks. Following the receipt of approved plans, the project will 

be publicly bid, which will take approximately two months. After awarding the 

project to the lowest responsive bidder, construction will follow and it is expected to 

last approximately 6 months.  A simplified design verification spreadsheet is included 

in Appendix E.  

 



 

 

Appendix A 

Environmental 

Protection Agency 

Economic Guidance 

Worksheets A-D 



0.34 MGD

0.68 MGD

0%

66%

3/15/2015

Projected Groundbreaking Date 

Projected Date of Completion

Please describe the pollution control project being proposed below

The proposed plant would double the Average Daily treatment capacity of the existing facility. The peak hydraulic 

 influent pumping improvements would be implemented to increase hydraulic capacity of 1.7 MGD, giving the plant a 

peaking factor of 2.5

capacity would not be changed as part of this project. A second (future) phase, primarily consisting of effluent /

Worksheet A

The Town of Decatur

Pollution Control Project Summary Information

Current Capacity of the Pollution Control System (MGD)

Design Capacity of the Pollution Control System (MGD)

Current Excess Capacity (%)

Expected Excess Capacity after Completion of Project (%)

Please describe the other pollution control options considered, explaining why each option was rejected.

Please refer to the NPDES Engineering Report for a detailed explanation of alternatives considered.

The alternatives considered are briefly summarized below. 

1) Spray and Drip Irrigation discharged alternatives were considered. Both were rejected because the soils in the area 

drain poorly and when coupled with a relatively shallow bedrock make land application systems likely to result in surface 

runoff.

2) Flow transfer to neighboring plants was also considered. This option was determined to be both uneconomical and 

socio-politically unacceptable. 



A. Capital Costs

Capital Cost of Project $8,535,000

$0

$0

$0

Total Capital Costs (sum column) $8,535,000 (1)

Portion of Capital Costs to be Paid with Grant Monies $0 (2)*

Capital Costs to be Financed [(1) - (2)]
$8,535,000 (3)

Type of Financing (e.g., G.O. bond, revenue bond, bank loan) Bank Loan 

Interest Rate for Financing 3.25% (i)

Time Period of Financing (in years) 38 (n)

Annualization Factor = i/((1+i)
n
 - 1) + I  (or see Appendix B) 0.046 (4)

Annualized Capital Cost [(3) × (4)] $392,610 (5)

B. Operating and Maintenance Costs

Annual Operation and Maintenance (O&M) cost assumed $50,000

to be similar to existing WWTP O&M cost. 0

0

0

$0

Total Annual O & M Costs (sum column) $50,000 (6)

Total Annual Cost of Pollution Control Project [(5) + (6)] $442,610 (7)

Worksheet B

Alternative FT-1, Transfer to Athen's North Mouse Creek Plant  

Calculation of Total Annualized Project Costs

 *At this time there are no grants available to support a flow transfer project.

Other One-Time Costs of Project (please list, if any):

Annual Costs of Operation and Maintenance (including but not limited to: monitoring, inspection, permitting fees, waste disposal charges, repair, administration 

and replacement; list below).

C. Total Annual Cost of Pollution Control Project



$207,682 (1)

$145,377 (2)

70% (3)

500 (4)

$290.75 (5)

 a) Yes [fill in percent from (3)] 70% (6a)

b) No, they will pay 0% (6b)

c) No, they will pay based on flow

$442,610 (7)

70% (8)

$309,827 (9)

$619.65 (10)

$910.41 (11)

Total Annual Cost of Pollution Control Project per Household [(5) + (10)]

A. Current Pollution Control Costs

Total Annual Cost of Existing Pollution Control

Amount of Existing Costs Paid by Households

Percent of Existing Costs Paid by Households

Number of Households *

Annual Cost Per Household [(2)/(4)]

* Do not use number of hook-ups.

B. New Pollution Control Costs

Are households expected  to provide revenues for the new pollution control project in the same proportion that they support existing pollution control? (Check a, 

b  or c and continue as directed.)

Worksheet C    

 Alternative FT-1, Flow Transfer to Athen's North Mouse Creek Plant

Calculation of Total Annual Pollution Control Costs per Household

Total Annual Cost of Pollution Control Project [Line (7), Worksheet B]

Annual Cost per Household [(9)/(4)]

C. Total Annual Pollution Control Cost per Household

Proportion of Costs Paid by Households [(6a) or (6b)]

Amount to be Paid by Households [(7) × (8)]



$910.40 (1)

$42,300.00 (2)

2.2% (3)

Benchmark Comparison:



*

Less than 1.0% 1.0%-2.0% Greater than 2.0%

Indication of no 

substantial economic 

impacts Proceed to Secondary Test 

 Median Household Income

Municipal Preliminary Screener (Calculate: [(1)/(2)] x 100)

B. Evaluation of the  Municipal Preliminary Screener

If the Municipal Preliminary  Screener is clearly less than 1.0%, then it is assumed that the   cost will not impose an undue financial burden.  In this case, it is not necessary to  

continue with the Secondary Test. Otherwise, it is necessary to continue.

Little Impact Mid-Range Impact Large Impact

Total Annual Pollution Control Cost per Household [Worksheet C, (11)]

Total Annual Pollution  Control Cost per Household

Median  Household  Income*

Worksheet D

Alternative FT-1, Transfer to Athen's North Mouse Creek Plant  

Municipal Preliminary Screener

The Municipal Preliminary Screener indicates quickly whether a  public entity will not incur any substantial economic impacts as a result of the proposed pollution control 

project.  The formula is as follows:

A. Calculation of The Municipal Preliminary Screener

X100 



A. Capital Costs

Capital Cost of Project $9,915,000

$0

$0

$0

Total Capital Costs (sum column) $9,915,000 (1)

Portion of Capital Costs to be Paid with Grant Monies $0 (2)

Capital Costs to be Financed [(1) - (2)]
$9,915,000 (3)

Type of Financing (e.g., G.O. bond, revenue bond, bank loan) Bank Loan 

Interest Rate for Financing 3.25% (i)

Time Period of Financing (in years) 38 (n)

Annualization Factor = i/((1+i)
n
 - 1) + I ( or see Appendix B) 0.046 (4)

Annualized Capital Cost [(3) × (4)] $456,090 (5)

B. Operating and Maintenance Costs

Annual Operation and Maintenance (O&M) cost assumed $50,000

to be similar to existing WWTP O&M cost. $0

$0

$0

$0

Total Annual O & M Costs (sum column) $50,000 (6)

Total Annual Cost of Pollution Control Project [(5) + (6)] $506,090 (7)

Other One-Time Costs of Project (please list, if any):

Worksheet B

Alternative FT-2, Flow Transfer to Dayton's WWTP

Calculation of Total Annualized Project Costs

 *At this time there are no grants available to support a flow transfer project.

Annual Costs of Operation and Maintenance (including but not limited to: monitoring, inspection, permitting fees, waste disposal charges, repair, administration 

and replacement; list below).

C. Total Annual Cost of Pollution Control Project



$207,682 (1)

$145,377 (2)

70% (3)

500 (4)

$290.75 (5)

a) Yes [fill in percent from (3)] 70% (6a)

b) No, they will pay 0% (6b)

c) No, they will pay based on flow

$506,090 (7)

70% (8)

$354,263 (9)

$708.53 (10)

$999.28 (11)
Total Annual Cost of Pollution Control Project per Household [(5) + (10)]

A. Current Pollution Control Costs

Total Annual Cost of Existing Pollution Control

Amount of Existing Costs Paid by Households

Percent of Existing Costs Paid by Households

Number of Households *

Annual Cost Per Household [(2)/(4)]

* Do not use number of hook-ups.

B. New Pollution Control Costs

Are households expected  to provide revenues for the new pollution control project in the same proportion that they support existing pollution control? (Check a, b  

or c and continue as directed.)

 Worksheet C    

 Alternative FT-2, Flow Transfer to Dayton's WWTP

Calculation of Total Annual Pollution Control Costs per Household  

Total Annual Cost of Pollution Control Project [Line (7), Worksheet B]

Annual Cost per Household [(9)/(4)]

C. Total Annual Pollution Control Cost per Household

Proportion of Costs Paid by Households [(6a) or (6b)]

Amount to be Paid by Households [(7) × (8)]



$999.28 (1)

$42,300.00 (2)

2.4% (3)

Benchmark Comparison:



*

Less than 1.0% 1.0%-2.0% Greater than 2.0%

Indication of no 

substantial economic 

impacts Proceed to Secondary Test 

 Median Household Income

Municipal Preliminary Screener (Calculate: [(1)/(2)] x 100)

B. Evaluation of the  Municipal Preliminary Screener

If the Municipal Preliminary  Screener is clearly less than 1.0%, then it is assumed that the   cost will not impose an undue financial burden.  In this case, it is not necessary to  

continue with the Secondary Test. Otherwise, it is necessary to continue.

Little Impact Mid-Range Impact Large Impact

Total Annual Pollution Control Cost per Household [Worksheet C, (11)]

Total Annual Pollution  Control Cost per Household

Median  Household  Income*

Worksheet D

Alternative FT-2, Flow Transfer to Dayton's WWTP

Municipal Preliminary Screener

The Municipal Preliminary Screener indicates quickly whether a  public entity will not incur any substantial economic impacts as a result of the proposed pollution control 

project.  The formula is as follows:

A. Calculation of The Municipal Preliminary Screener

X100 



A. Capital Costs

Capital Cost of Project $1,785,000

$0

$0

$0

Total Capital Costs (sum column) $1,785,000 (1)

Portion of Capital Costs to be Paid with Grant Monies $1,243,250 (2)*

Capital Costs to be Financed [(1) - (2)]
$541,750 (3)

Type of Financing (e.g., G.O. bond, revenue bond, bank loan) Bank Loan 

Interest Rate for Financing 3.25% (i)

Time Period of Financing (in years) 38 (n)

Annualization Factor = i/((1+i)
n
 - 1) + I (or see Appendix B) 0.046 (4)

Annualized Capital Cost [(3) × (4)] $24,921 (5)

B. Operating and Maintenance Costs

Annual Operation and Maintenance (O&M) cost of $50,000

existing plant. $0

$0

$0

$0

Total Annual O & M Costs (sum column) $50,000 (6)

Total Annual Cost of Pollution Control Project [(5) + (6)] $74,921 (7)

Worksheet B

Alternative O-1, Expansion of the Existing Facility  

Calculation of Total Annualized Project Costs

 *$500,000 ARC Grant, $300,000 Rural Development Grant, 45% RD Grant, 55% RD loan. 

Other One-Time Costs of Project (please list, if any):

C. Total Annual Cost of Pollution Control Project

Annual Costs of Operation and Maintenance (including but not limited to: monitoring, inspection, permitting fees, waste disposal charges, repair, administration 

and replacement; list below).



$207,682 (1)

$145,377 (2)

70% (3)

500 (4)

$290.75 (5)

 a) Yes [fill in percent from (3)] 70% (6a)

b) No, they will pay 0% (6b)

c) No, they will pay based on flow

$74,921 (7)

70% (8)

$52,444 (9)

$104.89 (10)

$395.64 (11)
Total Annual Cost of Pollution Control Project per Household [(5) + (10)]

Total Annual Cost of Pollution Control Project [Line (7), Worksheet B]

Proportion of Costs Paid by Households [(6a) or (6b)]

Amount to be Paid by Households [(7) × (8)]

Annual Cost per Household [(9)/(4)]

C. Total Annual Pollution Control Cost per Household

A. Current Pollution Control Costs

Total Annual Cost of Existing Pollution Control

Worksheet C    

 Alternative O-1, Expansion of the Existing Facility

Calculation of Total Annual Pollution Control Costs per Household

B. New Pollution Control Costs

Are households expected  to provide revenues for the new pollution control project in the same proportion that they support existing pollution control? (Check a, b  

or c and continue as directed.)

Amount of Existing Costs Paid by Households

Percent of Existing Costs Paid by Households

Number of Households *

Annual Cost Per Household [(2)/(4)]

* Do not use number of hook-ups.



$395.64 (1)

$42,300.00 (2)

0.9% (3)

Benchmark Comparison:



*

Less than 1.0% 1.0%-2.0% Greater than 2.0%

Indication of no 

substantial economic 

impacts Proceed to Secondary Test 

Total Annual Pollution  Control Cost per Household

Median  Household  Income*

Total Annual Pollution Control Cost per Household [Worksheet C, (11)]

A. Calculation of The Municipal Preliminary Screener

Worksheet D

Alternative O-1, Expansion of the Existing Facility

Municipal Preliminary Screener

 Median Household Income

The Municipal Preliminary Screener indicates quickly whether a  public entity will not incur any substantial economic impacts as a result of the proposed pollution control 

project.  The formula is as follows:

Municipal Preliminary Screener (Calculate: [(1)/(2)] x 100)

B. Evaluation of the  Municipal Preliminary Screener

If the Municipal Preliminary  Screener is clearly less than 1.0%, then it is assumed that the   cost will not impose an undue financial burden.  In this case, it is not necessary 

to  continue with the Secondary Test. Otherwise, it is necessary to continue.

Little Impact Mid-Range Impact Large Impact

X100 
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1.0 Introduction 

This Environmental Report is intended to summarize all applicable environmental 

reviews and evaluations related to the Decatur Wastewater Treatment Plant (WWTP) 

improvements project.  This project is intended to serve the Town of Decatur, 

Tennessee. For project details and analysis, refer to the Preliminary Engineering 

Report (PER) prepared by Arcadis, February 2013.  The PER describes the potential 

issues associated with the existing plant and reinforces the need for improvements. 

The Town of Decatur currently has approximately 500 residential and commercial 

customers served by a system of gravity collection sewers and force mains. The Town 

currently has five pumping stations, 8-inch through 10-inch gravity collection lines 

and a 0.34-MGD (million gallons per day) capacity wastewater treatment plant. The 

proposed improvements in this expansion project will allow for treatment of an 

average daily flow of approximately 0.7 MGD. 

1.1 Purpose and Need 

The Town's wastewater treatment facility exceeded the permitted plant capacity for 

227 of 730 days from 2011 through 2012. The collection system is experiencing high 

infiltration/inflow (I/I).The Town has addressed I/l issues in the Five Point and 

Meadowview sewer drainage areas. The Town is continuing to implement measures 

to reduce inflow and infiltration of water into their sewer system.  However, even with 

these continued improvements, influent flows to their wastewater treatment plant will 

likely not be sufficiently reduced for the Town to consistently meet their permitted 

discharge limits set by TDEC. As such, the Town desires to expand their wastewater 

treatment plant to improve the treatment of the wastewater as well as allow for 

capacity to attract new industry.  

 

2.0 Affected Environment/Environmental Consequences 

2.1 Floodplains 

2.1.1 Affected Environment 

The proposed WWTP improvements are located at the existing WWTP. The project 

location was mapped using the Federal Emergency Management Agency, Flood 
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Insurance Rate Maps (FIRMs) and was found to be located outside of the floodway. 

FIRM panel 230 of 325, Map number 47121C0230F FEMA for delineation of the 100-

year floodplain at the project site which is included in Appendix A.   

2.1.2 Environmental Consequences 

No environmental impacts are anticipated. 

2.1.3 Mitigation 

No mitigation measures are required. 

2.2 Waters of the United States 

2.2.1 Affected Environment 

The U.S. Army Corps of Engineers (USACE) has regulatory responsibilities pursuant to 

Section 10 of the Rivers and Harbors Act of 1899 (33 U.S.C. 403) and Section 404 of 

the Clean Water Act (33 U.S.C. 1344). Under Section 10, the USACE regulates any 

work in, or affecting, navigable waters of the U.S. Under Section 404, the USACE 

regulates the discharge of dredged and/or fill material into waters of the U.S., 

including wetlands. Since the improvements are currently proposed within the 

existing facility footprint, the project would not involve work in waters of the US 

(streams and/or wetlands). Therefore, a Department of the Army (DA) permit would 

not be required.  A copy of the clearance letter from the USACE is included in 

Appendix B. 

2.2.2 Environmental Consequences 

No environmental impacts are anticipated. 

2.2.3 Mitigation 

No mitigation measures are required. 

2.3 Land Use/Important Farmland/Formally Classified Lands 

2.3.1 Affected Environment  

The project site will be constructed at the current WWTP and will therefore not affect 

any existing farm or classified lands. 

2.3.2 Environmental Consequences 

No environmental impacts are anticipated. 

2.3.3 Mitigation 

No mitigation measures are required. 
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2.4 Historic and Cultural Resources 

2.4.1 Affected Environment 

Investigations of the site have yielded no indications of the presence of historic or 

cultural resources. The Tennessee State Historic Preservation Office (SHPO) has reviewed 

the project and indicated that it has no objections to the Town proceeding with the 

project. A copy of the December 27, 2013 letter from Patrick McIntyre of the SHPO to 

Clay Copeland of Rural Development is included in Appendix C. 

2.4.2 Environmental Consequences 

No environmental impacts are anticipated. 

2.4.3 Mitigation 

No mitigation measures are required. 

2.5 Biological Resources 

2.5.1 Affected Environment 

A review of the project site yielded no indications of the presence of any federally 

listed threatened or endangered species on this site or habitat suitable for such 

biological species in the project area. All construction will occur within the 

maintained WWTP property. A copy of the clearance letter from U.S. Fish and Wildlife 

Services is included in Appendix D.  

 

2.5.2 Environmental Consequences 

No environmental impacts are anticipated. 

 

2.5.3 Mitigation 

No mitigation measures are anticipated. 

 

2.6 Socio-Economic / Environmental Justice Issues 

2.6.1 Affected Environment 

The project will positively affect all socio-economic levels within the Town of Decatur. 

The WWTP improvements will promote public health, economic development and 

environmental protection, which will benefit all citizens of the city. Further, during the 

construction period, it may generate temporary jobs available from the contractor 

and the general economic benefits that result from public works projects. 
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2.6.2 Environmental Consequences 

No environmental impacts are anticipated. 

2.6.3 Mitigation 

No mitigation measures are anticipated. 

 

2.7 Miscellaneous Issues 

2.7.1 Air Quality 

Because the construction of the WWTP upgrade involves trenching and excavation, 

the presence of construction-related dust is likely for this project. The contractor will 

be required to minimize dust by keeping paved roads clean and dirt or gravel roads 

watered down. Dusty conditions should be temporary and isolated only to the 

immediate vicinity of the excavation. 

2.7.2 General Access and Mobility 

Transportation and traffic along the project area may be minimally and sporadically 

affected by construction vehicle traffic. It is not anticipated that any roads will be 

either closed or even temporarily blocked, but if so, the contractor will be required to 

place warning signs and have flag personnel on either side of any obstruction in 

order to avoid accidents and minimize the disruption of general access and mobility. 

2.7.3 Noise 

Noise levels in the immediate vicinity of the WWTP Upgrade will likely increase during 

construction. However, any higher noise levels will be isolated to this area and should 

only be an inconvenience for short durations. The contractor must maintain 

equipment to meet all Occupational Safety and Health Administration (OSHA) 

regulations. 

 

3.0 Summary of Mitigation 

The improvements involved in this project must be performed to minimize adverse 

environmental effects using the following measures: 

 All construction will be constructed above the 100-year flood level. 

 All plans and specifications for the WWTP Upgrade, including required soil 

erosion and sedimentation control plans, will be submitted to TDEC for 

review and approval prior to construction.    

 The contractor will be required to minimize dust by keeping paved roads 

clean and dirt or gravel roads watered down. 
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 The contractor will be required to place warning signs and have flag 

personnel on either side of any such obstruction in order to avoid 

accidents and minimize the disruption of general access and mobility. 

The contractor must maintain equipment to meet all OSHA standards in order to 

minimize excessive noise at the site during construction. 
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Flood Insurance Rate 

Map 
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U.S. Army Corps of 

Engineers Clearance 

Letter  





 

 

Appendix C 

Tennessee State Historic 

Preservation Office 

Review Letter (SHPO) 



Mr. Clay Copeland 
RD 

.· 

Post Office Box 4941 
Chattanooga,Tennessee,37405 

:TENNESSEE HISTOFuCAL cOMMISSION 

. $TATE HI~::~~:~~~~R=~:~~ OFRC~ 
NASHYII:.LE,'-'I'ENNWEE~mi4' 

. . OFFICE: (S15)'532-1B50 

www.tnhlator!ca!commlaalon.org 

RE: RD, WWTP IMPROVEMENTS, DECATUR, MEIGS COUNTY 

Dear Mr. Copeland: 

JAN - 3 2014 

In response to your request, received on Thursday, December 26, 2013, we have reviewed the documents you 
submitted regarding your proposed undertaking. Our review of and comment on your proposed undertaking are 
among the requirements of Section 106 of the National Historic Preservation M.. This k;t requires federal agencies or 
appftcant for federal assistance to consult with the appropriate State Historic Preservation Office before they carry out 
their proposed undertakings. The Advisory Council on Historic Preservation has codified procedures for carrying out 
Section 106 review In 36 CFR 800. You may wish to famiHarize yourself with these procedures (Federal Register, 
December 12, 2000, pages 77698-77739) If you are unsure about the Section 106 process. 

After. CQnslderfng the documents you submi~, ~ detennl~~ that THERE ARE NO NATIONAL REGISTER OF 
HISTORIC PLACES LISTED OR ELIGIBLE PROPERTIES AFFECTED BY THIS UNDERTAKING. We have made this 
detennlnation either because: the undertaking wiD not alter any characteristics of an identified eUgible or listed Historic 
Property that qualify the property for Osting In the National Register, lt)e unde~lng will not alter an eligible Historic 
Property's location, setting or use, the specific location, seope and/or nall.ire of the undertaking precluded affect to 
Historic Properties, the size and nature of the undertaking's area of potential effects precluded affect to Historic 
Properties, or, no National Register listed or eligible Historic Properties exist within the undertaking's area of potential 
effects. Therefore, we have no objections to your proceeding with your undertaking. 

If your agency proposes any modifications In current project plans or discovers any archaeological remains during the 
ground disturbance or construction phase, please contact this office to determine what further action, If any, will be 
necessary to comply with Section 106 of the National Historic Preservation Ad. If you are applying for federal funds, 
license or pennit, you should submit this letter as evidence of consultation under Section 106 to the appropriate federal 
agency, which, in tum, should contact us as required by 36 CFR 800. If you represent a federal agency, you should 
submit a fonnal detennlnatlon of eligibility and effect to us for c_omment You may find additional Information 
concemlng the Section 106 process and the Tennessee SHPO's documentation requirements at 
http://www.tennessee.gov/envlronmentlhlstlfederaVsect106.shtm. You may direct questions or comments to Joe 
Garrison (615) 532-1550-103. This office appreciates your cooperation. 

Sincerely, 

e.~rt~~ 
E. Patrick Mcintyre, Jr. 
Executive Director and 
State Historic Preservation Officer 

EPMqyg 



 

 

Appendix D 

U.S. Fish and Wildlife 

Service Clearance 

Letter  

 



Chattanooga Area Regional Council of Governments 
Southeast Tennessee Development District 

D. Gary Davia 
Chalnnan 

Bobby Collier 
Secretarv 

November 14, 2013 

Ms. Mary E. Jennings ~~ Jil-6"-1..3 
U.S. Fish and Wildlife Service 'FieidSIJP(frJ(sort; · 
446 Neal St. u.s. Fish and Wildlife Service 
Cookeville, TN 38501 Cookeville, TN 38501 

yt\l2A~~ 
RE: 2013 CDBG Wastewater Treatment Plant Expansion Project, 'rl:lwn of Decatur, Tennessee 

. -~~5~3 
Dear Ms. Jennmgs: 

3
.£ ,J.fqr;)IO 

I am working on an environmental assessment for a project that will be using Community 
Development Block Grant (CDBG) funds and I need your agency's comments regarding the 
project's possible impact on endangered species, critical habitats and wetlands. 

The Town of Decatur is requesting $300,000 in CDBG funds to assist with upgrades at their 
Wastewater Tre~~ent Plant Decatur has a program to reduce I&I issues within the Five Points 
basin and.Meadowview basin collection systems. However, even after I&I issues are addressed 
to adequately treat wastewater in accordance with the National Pollutant Discharge Elimination 
System (NPDES) pennit, the wastewater treatment plant will still need to be expanded. This 
project encompasses nine improvements, in order to expand the capacity of the wastewater 
treatment plant These improvements include the installation of: new influent pumps. a new bar 
screen, a new aer · m a aeration basin modification, a new c n clarifier, a new 

_ c Onne contact chamber. site pipi.yg. the ins ation o various metal upgrades to plant 
equipment, and an electrical system upgrade. As a part of the prOJect, the new submersible, anti
clog pumps will be capable of pumping 2.5 times the daily flow. The new aeration system will 
be sized for the increased flow, and the existing aeration basins will be enlarged. 

Attached for your review are a U.S.G.S. topographic map of the general area and an aerial map. 

If you need further information, please contact me at 423.424.4265 or rjohnson@ sedev.org. 
'. 

Thank you for your time, 

Richie Johnson 
Regional Plaimer, SETDD 

P. 0. Box 4757 •1000 Riverfront Partcway • Chattanooga, TN 37405.()757 
Phone (423) a.5781 • Fax (423) 267-7705 • www.devetopmentdlatrict.com 
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NPDES Permit 

Application, Form 2A 













































 

 

Appendix E 

Simplified Design 

Verification Spreadsheet  

 



DECATUR TN ACTIVATED SLUDGE CALCS 6-27-14.xls 8/15/2014 12:13 PM

DECATUR, TN
WASTEWATER TREATMENT PLANT DESIGN VERIFICATION CALCULATIONS
UPDATED JUNE 27, 2014

INPUT DATA
TOTAL AERATION BASIN VOLUME, MGAL 0.25 Adequacy of volume is verified below.
TOTAL CLARIFIER AREA, FT2 3120 Adequacy of clarifier area is verified below.

INFLUENT CHARACTERISTICS, AVERAGE
FLOW, MGAL/D 0.68
BOD5, MG/L 100

INFLUENT FLOW PEAKING FACTORS (RATIO TO AVG)
PEAK MONTH 1.75
PEAK DAY 2.5 Allowance - Requires I/I Reduction
PEAK HOUR 3 Allowance - Requires I/I Reduction

INFLUENT LOAD PEAKING FACTORS, EXCEPT ALKALINITY (RATIO TO AVG)
PEAK MONTH 1.35 Typical Municipal Value is 1.3.  Must Verify for Decatur.
PEAK DAY 2
PEAK HOUR 3

FLOW AND LOAD MULTIPLIERS FOR IN PLANT RECYCLES (ALLOWANCE)
BOD

FLOW LOAD
AVERAGE 1.05 1.05
PEAK MONTH 1.05 1.05 Note:  With design for nitrification, essentially all
PEAK DAY 1.05 1.05 soluble BOD will be removed.
PEAK HOUR 1.05 1.05 MCRT FOR NITRIFICATION GUIDANCE

IS THERE A PRIMARY CLARIFIER? (ENTER 1 FOR YES, 2 FOR NO) 2 INPUT EFFLUENT NH4-N, MG/L 1
PRIMARY CLARIFIER REMOVALS (SET TO ZERO IF NO PRIMARY), FRACTION INPUT SAFETY FACTOR 2

BOD 0 NITRIFICATION MCRT, DAYS 10.4
DESIGN PEAK MONTH MINIMUM MIXED LIQUOR TEMP, C 13 BASIS:
DESIGN PEAK MONTH MCRT, DAYS 10 MU = (0.47*EXP(0.098*(T-15))*(N/(1+N))
DESIGN SLUDGE YIELD (LB TSS / LB BODR) 1.00 MCRT = SAFETY FACTOR * 1/MU
CLARIFIER DESIGN PARAMETERS NO DO, PH, OR OTHER INHIBITION

SELECT SSP (1=SVI, 2=DSVI, 3=SSVI3.5) 1
VALUE OF SELECTED SSP (SEE VALUES FOR OTHERS IN TABLE), mL/g 175
MAXIMUM CLARIFIER UNDERFLOW RATE (qR, MUST BE ≤ qR,crit) GPD/FT2 500 Note:qR,crit = 518 gpd/ft2
Choose Data Set to be Used for Stirred Zone Settling Velocity Correlation Parameters (See Table Below):

If SVI is specified, choose between Data Sets 1 and 2 1
If DSVI is specified, choose between Data Sets 3 and 4 3
If SSVI is specified, choose between Data Sets 5, 6, and 7 5

Description α β δ γ
1 SVI, Daigger and Roper, 1995 6.495 0 0.001586 0.1646
2 SVI, Ozinsky and Ekama, 1995 (Pitman SVI Family) 8.531 0.00165 0.00091 0.20036
3 DSVI, Daigger and Roper, 1995 7.599 0 0.002555 0.103
4 DSVI, Ozinsky and Ekama, 1995 (UCT DSVI Family) 10.060 0.00297 0.00095 0.29721
5 SSVI, Daigger and Roper, 1995 7.973 0 0.00405 0.0583
6 SSVI, Ozinsky and Ekama, 1995 (UCT SSVI Family) 11.599 0.00636 0.00218 0.16756
7 SSVI, Ozinsky and Ekama, 1995 (Pitman SSVI - GK Set) 14.889 0.00808 0.00264 0.22632

FLOW, LOAD, AND CONCENTRATION TABLE

FLOW BOD5 BOD5
MGAL/D MG/L LB/D

PLANT INFLUENT
AVERAGE 0.68 100 567
PEAK MONTH FLOW AND LOAD 1.19 77 766
PEAK DAY FLOW AND LOAD 1.70 80 1134
PEAK HOUR FLOW AND LOAD 2.04 100 1701

PLANT INFLUENT PLUS RECYCLES
AVERAGE 0.71 100 595
PEAK MONTH FLOW AND LOAD 1.25 77 804
PEAK DAY FLOW AND LOAD 1.79 80 1191
PEAK HOUR FLOW AND LOAD 2.14 100 1786

SECONDARY INFLUENT W/O RECYCLES*
AVERAGE 0.68 100 567
PEAK MONTH FLOW AND LOAD 1.19 77 766
PEAK DAY FLOW AND LOAD 1.70 80 1134
PEAK HOUR FLOW AND LOAD 2.04 100 1701

SECONDARY INFLUENT WITH RECYCLES*
AVERAGE 0.71 100 595
PEAK MONTH FLOW AND LOAD 1.25 77 804
PEAK DAY FLOW AND LOAD 1.79 80 1191
PEAK HOUR FLOW AND LOAD 2.14 100 1786

*  IF NO PRIMARY, PLANT INFLUENT AND SECONDARY INFLUENT ARE THE SAME.

Data Set
Parameters Per IAWQ STR6 Nomenclature
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AERATION BASIN MIXED LIQUOR SOLIDS CONCENTRATIONS AVG PK. MO.
SECONDARY INFLUENT BOD LOAD WITH RECYCLE, LB/D 595 804
SLUDGE PRODUCTION, LB/D 595 804 BASED ON SLUDGE YIELD = 1.00 LB TSS / LB BOD
MLSS INVENTORY, LBS 5955 8039 BASED ON MCRT = 10 DAYS
MLSS CONCENTRATION, MG/L 2856 3856 BASED ON AERATION BASIN VOL = 0.25 MGAL

Note:  The calculated MLSS concentrations are acceptable, therefore basin volume is adequate.
Acceptable clarifier solids flux based on peak month MLSS is verified below.

CLARIFIER ANALYSIS

RECAP OF KEY DESIGN PARAMETERS FROM ABOVE
SSP Used (1=SVI, 2=DSVI, 3=SSVI3.5) 1
SSP Value, mL/g 175
Peak Month Flow, Mgal/d (See Note to Right) 1.25 197 m3/h
Peak Day Flow, Mgal/d 1.79 281 m3/h
Peak Hour Flow, Mgal/d 2.14 338 m3/h
Underflow Rate @ Peak Day, gpd/ft2 500 0.849 m/h Note: 1 Mgal/d = 157.7 m3/h
Underflow Rate @ Peak Hour, gpd/ft2 500 0.849 m/h 1 Mgal = 3785 m3
MLSS @ Peak Month and Peak Day Flow, g/L 3.856
SSP Used (1=SVI, 2=DSVI, 3=SSVI3.5) 1 1 m/h = 589 gpd/ft2
SSP Value, mL/g 175 1 kg/m2.h = 4.91 lb/d.ft2
Total Reactor Volume, Mgal 0.250 946 m3
Total Clarifier Area, ft2 3120 290 m2

Chosen Data Set for SSP Correlations this Analysis (1 through 7) 1
Values for Chosen Data Set α β δ γ

1 SVI, Daigger and Roper, 1995 6.495 0.00000 0.001586 0.16460

Note: Equation for Stirred Zone Settling Velocity (IAWQ Nomenclature):  VZS = α*exp(-β*SSP-(γ+δ*SSP)X)
Where SSP = Sludge Settleability Parameter (SVI, DSVI, or SSVI)

Calculate Critical and Actual Underflow Rates and XCRIT Based on Selected Correlation Parameters
qr,crit = α * exp(-β*SSP-2) 0.879 m/h
qr,crit = 518 gpd/ft2
Xcrit = 2/(γ+δ*SSP) 4.523 g/L
Maximum Underflow Rate as Input Above, But Limited to qR,crit 0.8489 m/h

500 gpd/ft2

Clarifier State Point Analysis
Peak Day Peak Hour

Clarifier Overflow Rates Based on Design Flows and Clarifier Areas 0.9712 1.1655 m/h
572 686 gpd/ft2

Underflow Rate 0.8489 0.8489 m/h
500 500 gpd/ft2

Total RAS Flow 1.560 1.560 Mgal/d
Total Flux Applied = XF(qR + qA  ) 7.02 7.77 kg/m2.h

34.46 38.13 lb/d.ft2
Underflow Concentration = Total Applied Flux / qR 8.3 9.1 g/L

The equation of the solids flux due to settling line is:
jS = Xα*e(-β*SSP-(γ+δ*SSP)X)

Settle Flux, Underflow and Overflow Rate Lines

MLSS, g/L lb/d.ft2 X, g/L
Solids Flux, 

lb/d.ft2
0.5 12.808 Peak Day Flow
1 20.536 Overflow Rate Line 0.000 0.000
2 26.395 10.000 47.688
3 25.444
4 21.802 Underflow Rate Line 0.000 34.457
5 17.514 8.267 0.000
6 13.506 Peak Hour Flow
7 10.127 Overflow Rate Line 0.000 0.000
8 7.438 7.000 40.058
9 5.377
10 3.840 Underflow Rate Line 0.000 38.134
11 2.714 9.149 0.000
12 1.903
13 1.325 Pivot Points
14 0.917 Peak Day Flow 3.86 18.387
15 0.631 Peak Hour Flow 3.86 22.064
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Note:  Settling Flux Curve Based on
SVI = 175 mL/g

Note:  Successful operation is indicated when the pivot point and the descending
leg of the underflow line are below the settling flux curve.
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