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Greenville Sanitary Authority 
Chlorine Disinfection System 

Evaluation Report 
 

Summary 
 
The Greenville Sanitary Authority (GSA) owns and operates a wastewater treatment plant 
(WWTP), in Greenville, Pennsylvania. The Pennsylvania Department of Environmental 
Protection (PADEP) put into effect a new Total Residual Chlorine (TRC) Limit on the GSA 
WWTP on January 1, 2021.  
 
Since implementation of the new TRC Limit, GSA has worked to optimize their chlorine dosage, 
by adjusting it on a regular basis and optimizing their treatment system as much as possible. 
However, at the same time, it is expected that GSA will not be able to meet their new TRC limit 
without large modification to the existing plant. The only viable alternative is the installation of 
a dechlorination facility. 
 
Meanwhile, GSA is in the process of planning improvements to their WWTP. These 
improvements will eliminate the need for any reviewed alternative and will allow the plant to 
meet all permit limits. Therefore, it is recommended that GSA continue planning overall 
treatment and plant upgrades and implement those improvements to meet their TRC limit. It is 
recommended that GSA continue optimization of their chlorine dose to limit TRC.  
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Introduction 
 
The Greenville Sanitary Authority (GSA) owns and operates a wastewater treatment plant 
(WWTP), located at 183 Hamburg Road, in Greenville, Pennsylvania. As part of GSA’s Consent 
Order and Agreement (COA), they are required to evaluate their Chlorine Disinfection System, 
and provide a written report of the findings to the Pennsylvania Department of Environmental 
Protection (PADEP).  This report will describe those findings.  
 
GSA’s received a new Total Residual Chlorine (TRC) Limit, which became effective January 1, 
2021. Without significant changes to the operations of the plant or additional equipment, the 
WWTP is expected to be unable to meet the TRC Limit. GSA would have to install 
dechlorination facilities to treat its effluent to meet this limit.  
 
Currently, GSA is working to complete the design phase of a WWTP Improvements Project. 
While working to complete the design phase of the WWTP project, the following issues are 
being addressed: 
 

1. The existing WWTP has no screening or grit removal facilities. The lack of screening and 
grit facilities has resulted in reduced equipment life, increased maintenance costs, and 
reduced treatment reliability.  

2. The existing WWTP facilities are at least 30-years old and have all exceeded their design 
life.  

3. The existing WWTP does not have a total nitrogen limit. The planned improvements 
accommodate for a future total nitrogen limit. It would not be prudent to implement a 
significant capital expenditure without planning for future nutrient limits.  

4. The existing WWTP is out of compliance with this NDPES Permit due to the newly 
implement TRC Limit. Plans to address the TRC limit are included with Plant 
Improvements.  

 
To address the four issues above, GSA opted to proceed with design of WWTP upgrades to 
include a new biological process. The changes include converting the existing Trickling Filter 
Process to a Membrane Bioreactor (MBR) Process. The MBR Process produces a significantly 
higher quality effluent. The higher quality effluent reduces the chlorine residual necessary to 
meet the Fecal Coliform limit. With the reduction in chlorine use, the need for dechlorination is 
eliminated.  
 
The plant upgrades will include provisions for the use of additional chlorine, should a MBR fail 
or be taken out of service. 
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The design phase of these improvements is expected to be complete in mid-2022, with 
permitting beginning in late 2022. Construction for the planned improvements is estimated to 
begin prior to 2024, with construction being completed prior to January 1, 2026, to comply with 
their COA. 
 
Existing Disinfection System and Optimization 
 
To eliminate bacteria and virus loads, GSA uses chlorine to disinfect their wastewater. Dosing 
with chlorine and passing the residual chlorine to waterways is toxic to aquatic life. Chlorine 
also oxidizes with organic matter creating more hazardous compounds. As such, it is important 
to limit dosage while maintaining disinfection.  
 
GSA received a TRC Limit which became effective January 1, 2021. Since the implementation of 
this limit GSA has worked and continues to work to optimize their disinfection system and 
overall treatment system and methodology.  
 
GSA’s primary goal is to meet fecal coliform limits; therefore they dose with enough chlorine to 
meet the fecal limits. GSA adjusts their chlorine dosage on a regular basis to meet seasonal 
demands. They keep their chlorine dosage as low as possible to meet their fecal limits and 
adjust their dosage up or down as necessary. This continued optimization has allowed them to 
meet the new TRC Limit in at least once instance. 
 
Evaluation of Alternatives 
 
There are several methods that are technically feasible for GSA to continue to meet TRC and 
fecal limits. Alternate disinfection methods include ozone and UV disinfection. While UV and 
Ozone can be used to disinfect GSA’s wastewater, these alternatives would require a large 
capital expenditure. These alternatives would involve construction of new facilities that would 
become unnecessary after construction of planned improvements. The capital expenditure for 
these two alternatives is expected to be on the level of millions of dollars for equipment, and not 
including installation. 
 
Other chemicals, such as peracetic acid (PAA) can be used for disinfection, however, this has 
not been approved by the PADEP within the state. While technically possible to use PAA, the 
technical hurdles, bench, and pilot testing, permitting, and additional operating costs would 
eliminate the benefits of a chemical change. It is also unknown at this time if a PAA residual 
permit limit would be required.  
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The most cost-effective solution for GSA to meet their TRC limit is to install a dechlorination 
system. A dechlorination system would dose their effluent stream with bisulfite and would 
remove residual chlorine from their effluent stream to meet permit limits. A dechlorination 
facility would include, at a minimum a small heated and ventilated structure to house the 
dechlorination chemical, pump skid, and controls. It would require the construction of buried 
lines, and some limited site work to allow access to the facility. The structure and the chemical 
feed lines would have to be protected against freezing by the use of heat trace.  
 
Installation of a bisulfite system would cost approximately $353,000. A detailed cost estimate 
sheet is included as an attachment. A 30% COVID Contingency is included with this project 
price due to recent volatility from COVID-19 related shutdowns and supply chain related 
issues. 
 
Potential Alternative Implementation Schedule 
 
While installation of a dechlorination facility would be the most cost-effective solution, 
scheduling and implementation of the most cost-effective solution would result in the use of 
these facilities for a relatively short period of time before they become outdated for use by GSA.  
 
A potential implementation of a dechlorination facility is included below: 
 

Tentative Implementation Schedule 
Begin Design May 2022 
Complete Design October 2022 
Submit Part II Permit November 2022 
Receive Part II Permit May 2023 
Advertise for Bid June 2023 
Award Project July 2023 
Begin Construction August 2023 
Complete Construction August 2024 

 
There is also the concern for lead times with equipment and components for the dechlorination 
facility. Prior to the pandemic, a project of this magnitude would easily fit within a one year 
without concerns of on-time completion.  Over the last year, lead times for equipment have 
grown substantially, with major equipment sometimes taking six months to a year for 
manufacturing from the approval of submittals.  
 
Simultaneously, GSA is in the process of planning for overall improvements to their WWTP. 
These improvements will improve operations of the plan, reducing fecal effluent, and reducing 
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the need for total chlorine. The planned improvements are required to be complete prior to 
January 1, 2026, to comply with their COA. This would mean that improvements to the plant 
would begin prior to completion of construction of a dechlorination facility, and it would only 
operate for approximately one year before becoming obsolete.  
 
Conclusion 
 
GSA should continue optimization of their existing system, while continuing to plan for 
comprehensive plant upgrades that will eliminate the need for dechlorination facilities. 
Installation of dechlorination facilities would only allow for a small window of operation until 
those facilities are obsolete by new plant upgrades. Optimization of the existing chlorination 
system will allow for GSA to limit TRC Levels while still meeting fecal limits.  
 

End of Memorandum 
 



Desciption Site Work Quantity Unit Unit Price Unit Price Reference Cost I&R Subtotal
Erosion and Sediment Pollution Control 1 L.S. 5,400.00$              Engineer's Estimate of Probable Cost 5,400.00$             1.00 5,400.00$                        
Excavation (Building Only) 32 C.Y. 49.68$                    KLH Historical Price 1,589.76$             1.00 1,589.76$                        
Stone (Building Only) 11 C.Y. 47.79$                    KLH Historical Price - AVJSA 509.76$                1.00 509.76$                           
Excavation (Chemical Feed Lines) 74 C.Y. 49.68$                    KLH Historical Price - AVJSA 3,680.00$             1.00 3,680.00$                        
Stone Bedding (Chemical Feed Lines) 30 C.Y. 47.79$                    KLH Historical Price - AVJSA 1,416.00$             1.00 1,416.00$                        
Lawn Restoration 1 L.S. 5,400.00$              Engineer's Estimate of Probable Cost 5,400.00$             1.00 5,400.00$                        
Asphalt Restoration 133 S.Y. 58.59$                    Engineer's Estimate of Probable Cost 7,812.00$             1.00 7,812.00$                        

Subtotal 25,807.52$                      

Desciption Dechlorination Facility Quantity Unit Unit Price Unit Price Reference Cost I&R Subtotal
Prefabricated FRP Building (10' x 12' x 10'H) includes openings, HVAC, etc. 1 EA 74,367.72$            Shelter Works Quote - 3/14/22 74,367.72$           1.65 122,706.74$                    
Concrete S.O.G. for FRP Building 5 C.Y. 1,080.00$              KLH Historical Price 5,400.00$             1.00 5,400.00$                        
Prefabricated Chemical Dosing Skid 1 EA 17,280.00$            KLH Historical Price 17,280.00$           1.00 17,280.00$                      
Bisulfite Spill Deck 1 EA 2,424.60$              Grainger Industrial Supply 2,424.60$             1.65 4,000.59$                        
Bisulfite Container 1 EA 1,053.00$              Grainger Industrial Supply 1,053.00$             1.65 1,737.45$                        
Chemical Piping and Discharge 1 L.S. 16,200.00$            Engineer's Estimate of Probable Cost 16,200.00$           1.00 16,200.00$                      

Subtotal 167,324.78$                    

Desciption Electrical Improvements Quantity Unit Unit Price Unit Price Reference Cost I&R Subtotal
Electrical Work (15.5% Project Subtotal) 1 EA 32,330.35$            KLH Historical 32,330.35$           1.00 32,330.35$                      

Subtotal 32,330.35$                      

Price Estimate
Construction Subtotal: 225,462.64$                    

Division 1:
Bonds 3.0% 6,763.88$                        
Mobilization & Demobilization 5.0% 11,273.13$                      

Subtotal: 243,499.66$                    

Contingency Factor 30.0% 73,049.90$                      
Engineering, Permitting, Legal 15.0% 36,524.95$                      

TOTAL GENERAL, MECHANICAL, & ELECTRICAL ESTIMATE: 353,074.50$                    

Greenville Sanitary Authority
Chlorine Evalutation  - Dechlorination Project - Conceptual Cost Estimate

GENERAL, MECHANICAL, AND ELECTRICAL ESTIMATE 

Updated 3/28/2022
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The Greenville Sanitary Authority (GSA) owns and operates a wastewater treatment plant 
(WWTP), located at 183 Hamburg Road, in Greenville, Pennsylvania 16125. As part of GSA’s 
Consent Order and Agreement, they are required to evaluate their Chlorine Disinfection 
System, and provide a written report of the findings to the Pennsylvania Department of 
Environmental Protection (PADEP).  This report will describe those findings.  
 
KLH evaluated the chlorine system using a holistic approach, reviewing the new permit limits 
and the plant’s and community’s needs.  
 
GSA’s received a new Total Residual Chlorine (TRC) Limit, which became effective January 1, 
2021. Without significant changes to the operations of the plant or additional equipment, the 
WWTP is unable to meet the TRC Limit. GSA would have to install dechlorination facilities to 
treat its effluent to meet this limit.  
 
GSA is currently working to complete the design phase of a WWTP Improvements Project. 
While working to complete the design phase of the WWTP project, the following issues are 
being addressed: 
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1. The existing WWTP has no screening or grit removal facilities. The lack of screening and 
grit facilities has resulted in reduced equipment life, increased maintenance costs, and 
reduced treatment reliability.  

2. The existing WWTP facilities are at least 30-years old and have all exceeded their design 
life.  

3. The existing WWTP does not have a total nitrogen limit. The planned improvements 
accommodate for a future total nitrogen limit. It would not be prudent to implement a 
significant capital expenditure without planning for future nutrient limits.  

4. The existing WWTP is out of compliance with this NDPES Permit due to the newly 
implement TRC Limit. Plans to address the TRC limit are included with Plant 
Improvements.  

 
To address the four issues above, GSA opted to proceed with major operational changes. The 
changes include converting the existing Trickling Filter Process to a Membrane Bioreactor 
(MBR) Process. The MBR Process produces a significantly higher quality effluent. The higher 
quality effluent reduces the chlorine residual necessary to meet the Fecal Coliform limit. With 
the reduction in chlorine use, the need for dechlorination is eliminated.  
 
The plant upgrades will include provisions for the use of additional chlorine, should a MBR fail 
or be taken out of service. Due to the use of additional chlorine, a small dechlorination facility 
will be constructed to meet the TRC limit during these periods.  
 
As previously mentioned, GSA is unable to meet the new TRC Limit. To meet this limit would 
involve the construction of, and installation of, dechlorination facilities. The planned upgrades 
in the WWTP Improvements Project eliminate the need for such facilities. GSA plans to 
implement the necessary facilities in accordance with their Consent Order and Agreement to 
meet the required limits for the plant. The overall schedule for the project will be reviewed and 
approved by the PADEP.  
 

End of Memorandum 
 


	Ex. O2. Greenville Sanitary Authority_PA0027367_consent order_12.27.2021.PDF
	123-89 TRC Evaluation Report.pdf
	123-89 Evaluation Report 01 27 22.pdf

