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Executive Summary 
 
In January 2014, the Pottstown Borough Authority (PBA) engaged Johnson, Mirmiran & Thompson  
(JMT) as an independent firm to provide a comprehensive review of the regional wastewater system.  
M&B Operations and Mr. Myron Olstein, a financial and benchmarking consultant, are subconsultants to 
JMT as part of an overall evaluation team.   
 
The Authority serves over 35,000 customers, located in northern Montgomery County, Pennsylvania (PA) 
with wastewater service.  It is a complex regional system in terms of how it is organized, but not an 
uncommon one in PA.  The Authority owns a 15.6 MGD wastewater treatment facility (plant) and 
sanitary collection system.  Customers include not only the Borough of Pottstown, but also as additional 
neighboring wholesale customers, Lower Pottsgrove, Upper Pottsgrove and West Pottsgrove Townships, 
respectively.  Meanwhile, the Borough of Pottstown Utilities department operates and maintains the plant 
while the Public Works department operates and maintains the Borough’s sanitary sewer collection 
system.  Finally, the respective contributing municipalities also own, operate and maintain their collection 
system, which ultimately convey wastewater to the Authority’s plant for treatment in accordance with a 
“Sewage Treatment Service Agreement.” 
 
The purpose of this evaluation was to assess current operations, maintenance and management procedures 
and practices with respect to its wastewater treatment plant, as well as contributing collection systems 
owned by the neighboring municipalities.  One objective of the evaluation was to determine if the systems 
provide for adequate operations and maintenance (O&M) services protocol, as compared to other local 
and regional utilities of similar size and nature.  In short, the Authority requested a “report card” to assess 
how they, and the Townships to some degree, are doing compared to other similarly sized facilities.  This 
review also includes an evaluation of the plant unit processes as well as the Borough’s workforce 
(organization and staffing levels) to identify any areas where staffing enhancements and/or adjustments 
may be warranted.  
 
As part of this study, JMT systematically reviewed each unit process at the plant with respect to 
operations, procedures and practices, staffing assignments and adequacy to identify any needed 
operational changes.  Further, we provided an assessment of current operations. Finally, we made 
recommendations on improving current practices, operational efficiencies and levels of service.  The 
ultimate goal is to improve upon current practices that can be implemented in a manner that is fair and 
equitable to all parties involved including the Townships.   
 
Our assessment of current operations as well as our recommendations moving forward are summarized 
below:  
 
Assessment of current operations: 

As a result of the study, JMT summarizes our assessment of current operations and our findings are 
indicated as follows: 

1. As far as the existing wastewater treatment plant is concerned, the plant is generally well managed, 
operated and maintained with current staff, management and business practices in place. 

2. With respect to the condition of the plant, which was originally built in 1931 and last upgraded in 
1991, with subsequent improvements made since then including the installation of a thermal dryer to 
produce Class A biosolids, the plant is sufficient to handle average daily flow.  The plant is reportedly 
in compliance with its permit and the plant is not considered to be hydraulically overloaded based 
upon average monthly flow data.  However, the plant does see a dramatic increase in flow during a 
heavy rain event demonstrating very high peaking factors.  Comparing average to peak flow, for 
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example, during a normal dry day, average flows are approximately 5 MGD.  In April 2014, during a 
recent heavy rain event, flows were estimated at over 50 MGD, which causes operational problems at 
the plant.  Note the existing flow meter cannot accurately record flows in excess of 32 MGD so a new 
flow meter will be installed at the end of 2014 to accurately record wet weather flows.    

3. With respect to solids processing, in 2005, PBA invested significant capital ($6.6 million) at the 
plant, which included new centrifuges and a new dryer to produce a high quality Class A product.  
Despite operational problems related to the dryer, when functioning, this system generally works well 
to produce Class A material, which costs 40% less to dispose of as compared to Class B material 
without the dryer.  This affords PBA flexibility in terms of disposal options.          

4. The overall plant is generally efficient.  Most large motors have variable frequency drives or have 
been replaced with such, which improves efficiencies to save electricity, except for the aeration tank 
blowers.  JMT did not perform an electrical audit at the plant and PECO performed 2 electrical audits 
at the plant. 

5. One challenge is that there is no emergency generator at the plant for back-up power, so PBA relies 
on 2 power sources/feeds from PECO, which have recently proven to be unreliable during a power 
outage.     

6. The major capital future line item is the installation of a new final clarifier located at the end of the 
plant.    This project has been put on hold until further evaluation due to the cost ($2.0 million) and 
need. A cost/benefit analysis should be prepared before the third clarifier is designed.  It is our 
understanding that a new flow meter will be installed in 2014 and after such time, additional analysis 
will be performed.    

7. In terms of personnel at the plant; there are 14 full time equivalents (FTEs), who are assigned to the 
plant and pump stations (plus the water treatment plant that is outside this scope).  PBA is at or below 
local and national staff levels given the complexity of the system as well as roles and responsibilities.  

8. With regards to staff compensation and for comparison purposes only: PBA operators fall within an 
acceptable range of plant personnel salary levels in the industry and on a local level.  However, some 
utility management salary ranges tend to be at or below average local levels per the PMAA salary 
report, plus national levels per the AWWA salary reports.   

9. Procurement and purchasing procedures are acceptable and sufficient and by all indications, are being 
implemented by PBA. 

10. Maintenance procedures are mainly “paper based” per the working knowledge of the Utilities 
Director, his staff and manufacturers’ recommendations.  Maintenance procedures are actively 
preventive and in some cases, reactive yet could be more predictive; which is why PBA would benefit 
from a new maintenance program that incorporates a new asset management system.  

11. Budgeting procedures are sufficient; however, they can be refined in order to decrease the gap 
separating budgeted costs and actual costs, such that actual costs come in within 10% of budgeted 
costs.  PBA has developed a contingency fund to account for unforeseen or emergency events and 
expenses, which is a good business practice. 

12. Despite a stagnant growth rate (2.4% from 2000-2010), PBA maintains a good cash position and 
should have no problem meeting its current debt service obligations.   

13. JMT collected some local sewer rate data; however, did not perform a rate study and no decision has 
been made with regards to raising rates in 2015 and beyond. Rates were increased in 2014. 

 
Recommendations: 

As a result of the study, PBA should consider the following recommendations for improvement moving 
forward: 

A. Management and Finance 
 

1. Implement an electronic operations and maintenance management system.   PBA should evaluate a 
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new software program to manage operation and maintenance protocol for each unit process at the 
plant, including an inventory of spare parts. 

2. PBA should continue to receive outside solids (both septage and outside waste) to sustain or raise 
revenues.  Increasing the septage and imported rates that PBA charges to outside customers, since 
their rates are relatively low, will further increase revenue over time.  We recommend a phased 
approach whereby PBA marginally raises septage and imported solids rates to its customers. 

3. Evaluate and rebid the polymer used at the plant relative to dewatering facilities (thickeners and 
centrifuges) since this is a high cost line item in the budget.  Consider mixing the polymer on site 
versus buying the polymer in bulk already pre-mixed. 

4. Differentiate and track “non-utility” work or “donated time” including; but not limited to: snow 
plowing, maintenance of dog kennel at the plant, etc.  While this time is minimal, it should be tracked 
on an on-going basis for budgetary purposes.    

5. Semantically, we would recommend changing the words “sewage” to “wastewater” and the word 
“sludge” to “biosolids” in all reports moving forward.  

6. A succession plan should be prepared as soon as possible as the average age of plant staff is 58.  
 

B. Wastewater Treatment Plant 
 

1. Perform a cost/benefit analysis to install new emergency generators for backup power at the plant.  
Currently, 2 PECO power lines, as dual feeds, provide power to the plant, but have recently been  
determined unreliable due to a recent power outage.  PBA should meet with PECO to determine “root 
cause” as to why this happened.  Also, permanent versus rental generators should also be considered. 

2. In the short term, PBA should become a member of PAWARN, a service that provides auxiliary 
power services for a nominal fee.  

3. Upgrade SCADA system throughout the plant to increase levels of automation as well as to increase 
monitoring and control capabilities. A built out SCADA system is planned in the 5 year Capital 
Improvement Plan (CIP) for implementation by 2016.    

4. Due to risk management and safety issues, perform cost/benefit analysis to install Ultraviolet light 
(UV) disinfection or a liquid chlorine disinfection system to replace the gaseous chlorine.  Onsite 
generation of liquid  chlorine (Miox®) can also be considered. 

5. Improve and refine the High Water Service plan and evaluate alternate solutions to address the high  
level of flow caused by rain events, other than the installation of a third clarifier, such as high rate 
ballasted flocculation, equalization or the Comag® process, etc. at the head of the plant.  It is our 
understanding that an alternative analysis has been prepared of various treatment technologies that we 
have not reviewed.  Life cycle costs should be prepared for each alternative.  Last, limited space at the 
plant is a factor as 60% of the plant is situated in the 100 year flood plain.    

6. Replace the 4 aeration tank blowers (existing centrifugal blowers, constant speed) with positive 
displacement blowers with VFDs to improve efficiencies.  Install DO probes in each aeration zone for 
blower control.  It is our understanding that this project is included in the Capital Improvement Plan,  
scheduled to be implemented by 2017. 

7. Keep the dryer on-line and in production to continue to produce Class A biosolids.  Additional 
revenues can be generated if PBA can identify customers (farmers or landscapers), who are willing to  
pay for Class A material or dispose of it at no additional cost.  Further, consider running the dryer 
seasonally to reduce wear and tear during times when Class A product is in lower demand to extend 
the life of the dryer.  

8. Join the Mid-Atlantic Biosolids Association (MABA) to network with other utilities, who have dryers 
to find more ways to optimize biosolids processing at the plant.   

9. Adopt the National Fire Protection Association (NFPA) chemical labeling system for all chemicals 
used throughout the plant and at the pump stations for safety and informational purposes.  

10. Conduct a vulnerability assessment and install a gate card reader at the main gate.  This project 
consisting of gates and cameras has been added to the current Capital Improvement Plan for 
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consideration by 2017.     
11. The screw pumps are maintenance intensive and consideration should be given to replacing them with 

submersible pumps, but only as each screw pump goes down for maintenance (due to bearings, 
motors, shafts, etc.)  The issue of potential “shearing of the floc” would have to be considered.   

C. Collection and Conveyance Systems 

1. PBA meets with the Townships on a monthly basis to discuss cost and billing data and we believe the 
level of communication is sufficient.  However, providing the financial data to the Townships as soon 
as possible will help them better manage their respective budgets on a monthly basis.   

2. As the PBA is the permittee of the NPDES permit at the plant, and therefore, is mostly held 
responsible for compliance with the PaDEP and to some extent EPA, Townships, as wholesale 
customers, should not be put on the PBA board as decision makers.   

3. Townships should significantly increase and accelerate their activity with respect to reducing Inflow 
and Infiltration (I/I), which are among the highest levels in the state. Corrective Action Plans (CAPs) 
are in place for Upper Pottsgrove and Lower Pottsgrove Townships, and they should make additional 
physical improvements to their respective systems, to not just meter flow and televise sewers, but to 
rehabilitate their system in a strategic way, to reduce I/I thereby reducing flow to the plant. 

4. Flow meter data should be accurate and made available online for consistency to raise visibility 
among the stakeholders.  Recently, PBA brought online a new monitoring system called, “Enterprise” 
that we have not reviewed as part of this study that would provide flow metering data online to 
improve transparency of data.  

5. The nature of the Sewer Agreement is common in the industry and sufficient in terms of content and 
spirit; however, should be amended to allow for revised allocated capacity from the Borough and  
Townships.  The penalties are comparatively high if their allocated capacities are exceeded (which 
happened to Upper Pottsgrove TWP in 2013); however, given the severity at the plant due to 
significant I/I, they are somewhat warranted to provide reinforcement to the Borough and Townships 
to reduce I/I.   The last update to the Sewer Agreement was 2002, so it should be revisited and 
amended accordingly, at which time penalties could be renegotiated. 

6. Muffin Monsters® or comminutors should be installed or retrofitted at each pump station to protect 
the pumps.  

7. The Borough’s I/I program is reactive rather than proactive.  To implement a more cohesive and 
functional I/I program, at a minimum, the program should include the following elements: 
 Flow monitoring program - aimed in strategic locations that can aid the Borough in understanding 

the impacts to the sewer system during wet weather events. It should also assist in quantifying the 
amount of flow from each contributing municipality to better document the quantity of receiving 
flow. 

 Sanitary Sewer Evaluation Survey (SSES) – A SSES program will help the Borough in terms of 
prioritizing the areas where I/I can be successfully removed.  A typical SSES program would 
consist of the following evaluation techniques: 
o Smoke testing 
o CCTV inspections 
o Manhole inspections 
o Dye water testing 
SSES programs can range in cost and time depending on the scope of the project; however, an 
effective flow-monitoring program will drive where SSES techniques are most effective.   
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I. INTRODUCTION 
 
In January 2014, the Pottstown Borough Authority (PBA) engaged JMT, as a third party and independent 
firm, to provide an evaluation of their complete wastewater system.  The Authority serves over 35,000 
customers, who are located in northern Montgomery County, Pennsylvania (PA) within four 
municipalities: the Borough of Pottstown (Borough) itself, plus neighboring Lower Pottsgrove, Upper 
Pottsgrove and West Pottsgrove Townships, respectively. The system, although complex, is not an 
uncommon arrangement in PA.  The Authority owns a 15.6 million gallon per day (MGD) wastewater 
treatment facility (plant) (in addition to a water treatment plant that is outside the scope of this study) plus 
the sanitary collection system.  Further, Borough staff operates and maintains the plant and the sanitary 
collection system.  Last, the respective contributing municipalities, as wholesale customers of PBA, each 
own collection and conveyance systems, all of which convey raw wastewater flow to the Authority’s 
plant for treatment. 
 
The scope of this evaluation is to assess current management, operations and maintenance procedures and 
practices with respect to its wastewater treatment plant and contributing collection systems. One objective 
of the evaluation is to determine if the systems provide for adequate basic operations and maintenance 
(O&M) services protocol, as compared to other local and regional utilities of similar size and nature. In 
addition, this review also includes an evaluation of the Borough’s workforce, to potentially identify areas 
where staffing enhancements and/or adjustments may be warranted.  
 
Using the JMT team’s combined management, operations and engineering expertise we systematically 
reviewed each unit process at the plant from an operational perspective, along with procedures, practices, 
staffing assignments to identify any needed operational changes. Finally, we make recommendations to 
improve operational efficiencies and levels of service. The goal of the study is basically twofold: to assess 
current operations and to provide areas for improvement moving forward, in a manner that is fair and 
equitable to all stakeholders involved, including the townships. 
 
A. Scope of Services 
 
Based on discussions with the Authority the JMT team performed the scope of work pursuant to the 
Request for Proposal (RFP).  Facilitated by benchmarking techniques as a tool, combined with interviews 
and evaluations, we integrated three tasks to assess plant and collection system operations and 
maintenance practices, along with organization and staffing levels, measured against plant performance.  
Figure 1 below illustrates the overall framework of the study that ties everything together. 
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Pursuant to the RFP, the scope of services is summarized and presented in Appendix A in outline form: 
 
To address the tasks in the RFP, our review consisted of plant walkthroughs, observations of operations, 
document reviews, interviews, analysis, benchmarking and validation. Benchmarking is a useful tool in 
performing operations and management reviews by assessing plant performance in various categories, 
compared against regional and national facilities of similar size. Our benchmarking data came from the 
following sources: 

 The 2011 National Association of Clean Water Agencies (NACWA) Financial Survey. This is a 
survey that has been conducted every three years since 1980 providing a high degree of reliability 
to the gathered data. The 2011 survey included 117 wastewater utilities with a served population 
in excess of 70 million. 

 The 2013 American Water Works Association Compensation Survey – Small and Medium Sized 
Utilities (Utilities with a served population less than 100,000), Eighteenth Annual Report 
(AWWA, Denver, August 2013). 

 Data gathered from a number of Pennsylvania wastewater utilities – Derry Township, 
Wyomissing, Valley Forge, Downingtown, Exeter Township and Lancaster, PA. 

 Data from special surveys performed by the consulting team. This included plant upkeep surveys, 
Pennsylvania rate surveys and salary surveys. 

 The 2012 American Water Works Association (AWWA)/Water Environment Federation (WEF) 
Qualserve survey. This survey has been conducted regularly since 2002. The 2012 survey 
population consisted of 105 utilities, 64 of which provide wastewater services. 

 
After being engaged by the Authority to conduct this study, as a first step, we requested to review a 
significant amount of documentation broken down by priority. The JMT letter to the Authority requesting 
this documentation and a list of the gathered documentation reviewed is included as Appendix B. 
 
This report is broken down by first, a discussion pertaining to PBA in terms of its management and 
financial practices and wastewater treatment plant unit processes, followed by an assessment of collection 
systems and pump stations owned and maintained by the Borough plus the adjacent Townships as 
wholesale customers. 

Plant and Collection Operations 

Assessment 
Staffing Analysis 

 Survey, Interviews, Site 
Visits 

 Review Practices and 
Technology 

 Identify Explanatory 
Factors 

 Define Service Levels 

 Define Performance 
Measures or metrics 

 Identify Peer Group 
 Benchmark Performance 

 Analyze Results 
 Summarize Findings 

 Review Staff Responsibilities 
 Evaluate Staffing Workload 

and Distribution 

 Define Target Staffing  
 Evaluate Gaps 
 Recommend Staffing  

 

Project Management 

Benchmarking 

 

Figure 1 
Evaluation Framework
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II. POTTSTOWN BOROUGH AUTHORITY 
 
A. Management and Finance 
  
1. Project Planning and Management 
 
The JMT team performed onsite inspections of each unit process and reviewed the daily and monthly 
operating logs with operations staff as part of the existing operating program to determine operational 
tasks and automation needs. The JMT Team: 

 Identified unnecessary/duplicative work 
 Identified automation improvements 
 Identified if operators could perform light maintenance 
 Reviewed Standard Operating Procedures (SOPs) 

 
The JMT team conducted interviews to assess management practices utilizing a five point scale (5 for 
fully utilized to 1 for not practiced at all) based on the Qualserve ® management Best Practices Index.  
Borough of Pottstown organizational chart is provided as Appendix C. 
 
Plant management and operations were evaluated through interviews, personal observations and a review 
of documents provided by the Authority. The resulting assessment was compared to the results of the 
most recent Qualserve survey, which includes 105 national utilities, conducted jointly by the American 
Water Works Association (AWWA) and Water Environment Federation (WEF). Further, comparisons 
were also made against the Qualserve sample and against a grouping of wastewater utilities serving 
between 10,000 and 50,000 people (the plant’s served population is over 35,000). A summary of PBA 
plant statistics are briefly summarized in Table 1 below: 

Table 1 - PBA Wastewater Treatment Plant Summary 

Pottstown Borough Authority 
Plant Statistics Summary 

Item Result 

Plant design capacity 15.6 MGD (12.85 limited organic capacity) 

Average daily flow (ADF) 
5.091 MGD (2013 Annual Average per 
Chapter 94 report) 

Plant type  
Activated Sludge Secondary treatment (No 
Nutrient Removal, Tertiary, Primary 
Clarification or Equalization) 

Biosolids: Class A or 
 Class B 

Indirect Thermal Dryer 
Centrifuges  

Bulk Program Receive Septage and Outside Waste 
Disinfection  Gaseous Chlorine 
Population served Over 35,000 people 
Personnel Full Time Equivalents 
(FTEs) 

14 (O&M of WWTP, Water Plant and Pump 
Stations) 

 
The organizational best practice index is one of the performance measures in Qualserve benchmarking. 
The benchmarking survey has been conducted every 1 or 2 years since 2002. The original Qualserve 
performance measures were developed by a large group of water and wastewater professionals, which 
included some 30 utility general managers and continues to be supported by committees, Water Research 
Foundation studies and volunteers. The organizational best practice index is designed to show where 
utilities are on a theoretical scale where 5 indicates full utilization of consensus best practices. It should 
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be noted that no utility has ever achieved a 5 in every category. However, the index should prove useful 
in identifying potential improvements. For this computation, the consulting team worked with utility 
personnel to agree on scores for 7 organizational elements (note: the most recent version of Qualserve 
benchmarking has added 3 more measures - governance, drought and groundwater protection - which was 
not included in this exercise). The following paragraphs present for each element, the activities that would 
constitute a top score, the estimated score for PBA, and the rationale behind the score: 

The Best Practice Evaluation evaluates seven elements of utility management. The following list 
identifies the seven practice areas and identifies the practices examined in this evaluation: 

 Strategic Planning –Does the plant have a formal strategic plan, performs planning studies and 
develops budgets on a five year basis? 

 Long term financial plan – Does the plant utilize a five year financial planning cycle? 
 Risk Management – Does the Authority have a risk management plan? 
 Asset management – Does the plant have a complete inventory and asset management plan? 
 Performance measurement – Does the plant collect data on performance measures, tracked as 

part of a process to rigorously track performance to form a basis for continuous improvement? 
 Customer Involvement – Does the plant have a program for customer involvement? 
 Continuous Improvement – Does the Authority have a continuous improvement program in 

place? 
 
We rated each category on a scale of 1 to 5 (5 being fully implemented best practices). Note this is a 
collective and subjective opinion of the JMT team as a whole, based upon out experience and review and 
observations of PBA. Table 2 below compare the Authority ratings assigned, compared against results 
from other wastewater Qualserve utilities. 

 
Table 2 - PBA Management Best Practices Comparison 

Best Practice Category Pottstown
All wastewater 

Qualserve utilities 
(median) 

Strategic Planning 2 4 
Long Term Financial Planning 3.5 5 
Risk Management 2.5 3 
Asset Management 2 4 
Performance Measurement 1.5 4 
Customer Involvement 4 3 
Continuous Improvement 1 2 
Total Best Practice Rating 16.5 25 

Note: Qualserve did not break out scores by population served, however, in past years smaller utilities 
typically scored 2 to 4 points lower. 
 
a) Strategic Planning   
Fully implemented strategic planning best practices would include: 

 A strategic plan consisting of Vision, Mission, Values, Goals, Objectives, Tasks and 
Implementation strategy developed using a SWOT (strengths, weaknesses, opportunities, threats) 
analysis, or similar analysis. 

 Performance measures which allow the evaluation of the achievement of the strategic plan 
 Goal teams that monitor plan progress, evaluate and redirect strategy 
 Regular monitoring, review and updating of the plan 
 A 5 year capital plan 
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On a 1 to 5 scale, PBA was rated a 2 based on the following: 
 

A capital planning committee that regularly checks progress against the plan and makes adjustments to 
the plan as necessary, however, CIP is weak as it does not indicate projected costs nor justification behind 
or for each project. 

The PBA 5 year capital plan is provided as Appendix F. A more comprehensive strategic planning effort 
would include CIP improvements and other plan elements such as personnel, technology and have wider 
employee participation in the planning and monitoring effort. PBA Capital Plan is limited and does not 
document project justification. 

b) Long Term Financial Planning 

Fully implemented financial planning best practices would include: 
 Long term (some go out 20 years) financial plan that incorporates operating costs, capital costs 

and demand projections 
 Target financial metrics for such measures as reserve levels, debt service coverage, debt ratios 

etc. 
 Rate impacts reviewed in making financial decisions 
 Cost-benefit analysis used in making financial decisions 
 Financial controls including controls on spending 
 Regular reviews and updates to financial plans 

Based upon a 1 to 5 scale (5 being fully implemented best practices), PBA was rated a 3.5 based on the 
following: 

 Five year planning horizon 
 Rates projected out to 5 years 
 Integration of CAPEX (capital expenditures) and OPEX (operating expenditures) 
 Rate impacts informs spending decisions 
 Control on spending 
 Financial goal - eliminate debt 

Possible additions to financial planning could include additional metrics and additional goals, 
incorporation of demand into modeling effort and additional cost-benefit analysis. 

c) Risk Management 

Fully implemented risk management best practices would include a process for identifying potential risks 
to the utility within the context of the strategic plan and for developing plans to mitigate physical and 
financial loss, including: 

 Disaster readiness planning 
 Security program for resources, facilities and service delivery systems 
 Health and safety programs for employees and the general public 
 Public liability exposure 
 Emergency operating planning 
 Hazardous material contingency planning 
 Insurance procurement (or alternative self-insurance) including property and casualty insurance, 

health and worker's compensation insurance and liability insurance 

On a 1 to 5 scale, PBA was rated a 2.5 based on the following: 
 Existence of reserve (a form of self-insurance accounts) 
 Insurance programs 
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 Security assessment with planned actions at the plant to improve security. 

A more comprehensive risk management effort would include completion of the security program at the 
plant, reduced use (or more security for) hazardous materials at the plant, and health and safety programs 
for employees (employee days lost is high compared to Qualserve utilities). A vulnerability discussion 
was held in 2006. A detailed plan was prepared but never implemented.  

d) Performance Measurement 

Fully implemented performance measurement best practices would include: 
 A fully developed set of performance measures that identify successful performance and 

achievement of strategic goals in every aspect of utility operations 
 Regular review of actual performance against performance measure targets (some utilities do this 

monthly) 
 Analysis of failure to meet performance targets using such tools as root cause analysis and taking 

corrective action 
 Revising and updating performance measures (such as setting the bar higher as best practices are 

implemented) 
 

 On a 1 to 5 scale, PBA was rated a 1 trending to 1.5 based on limited identification of key performance 
measures, limited review of performance and limited updating. (Note: samples of performance 
measurement reports of other utilities have been provided to PBA. We have also arranged for PBA to be 
included in the next Qualserve effort which will provide PBA with performance measures and 
benchmarking information. That information and the performance measures utilized in this evaluation can 
be used to implement a performance measurement system). 
 
e) Asset Management 

The plant manager and key plant personnel have intimate knowledge of the plant and its components. As 
a result, key capital decisions are made intuitively, i.e., based on the experience and knowledge of plant 
components. The current practice in wastewater plant management, and one that is strongly endorsed by 
the US EPA, is to arrive at Capital Improvements Program decisions through a formal asset management 
process. Asset management includes a detailed asset inventory, regular condition assessments and 
analysis to optimize asset management. A simplified asset management program would bring rigor to 
such decisions as repair and/or rehabilitate (R&R) versus replacement, whether asset improvements are 
expenses or capital improvements. Conversely, the lack of one may result in improper working equipment 
being allowed to go out of warranty without repairs being requested. 
 
Fully implemented and optimized asset management best practices would include: 

 A complete inventory of infrastructure assets in GIS including materials and in service date 
 Regular condition assessment for all asset classes 
 Replacement cycles for each asset class (or other method, such as condition, to determine 

replacement need) 
 Assessments of the financial impacts of both maintenance and replacement of assets (repair vs. 

replace tradeoff) 
 Life cycle costing to support major asset decisions 
 Integrated use of data from multiple sources, such as GIS and MMS to support decisions with the 

purpose of lowering capital costs 
 Communication with elected officials, customers and the general public 

On a 1 to 5 scale, PBA was rated a 2. Although knowledge regarding assets exists within the utility it is 
insufficiently documented. Because the knowledge rests with so few people (some of whom are close to 
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retirement age) there are some potential knowledge management issues. The utility could benefit from 
implementation of automated systems. Appendix H provides benchmarking definitions and terminology.   

f) Customer Involvement 

The Qualserve program addresses both retail and wholesale customers. Elements of customer 
involvement best practices include: 

 A formal program for relating with customers in a way that assures they understand and 
participate effectively in the utility management process 

 Conducting customer satisfaction surveys and responding to what is learned 
 Soliciting input on projects and programs under consideration, in planning, or under construction 
 Identifying and confirming customer priorities both in terms of topic and breadth and degree of 

concern 
 Resolving customer issues and complaints 
 Offering educational programs and materials and assessing their effectiveness 

With respect to wholesale customers, PBA is rated as a 4 for the following reasons: 
 This study (which has sought wholesale customer input) is a form of customer satisfaction survey 
 Monthly meetings and reports to wholesale customers 
 Regular solicitation of input from Townships 
 

g) Continuous Improvement (CI) 

Fully implemented and optimized continuous improvement best practices would consist of a program 
which includes one or more of the following suite of systems that are aligned with utility goals: 

 ISO 9000 series or ISO 14001, which is a new industry standard 
 Environmental management systems 
 Work process documentation programs 
 Self assessments, peer reviews and benchmarking such as those offered through Qualserve 
 Pursuing association or other quality award programs, such as National Biosolids Partnership, 

NACWA Gold etc. 
 

Since PBA has no formal CI program, the Authority scored a 1 in this category. There are some 
improvement efforts in the areas of energy and Human Resources. 

In addition, our Team evaluated the Authority’s current program and its effectiveness to determine if it 
provides opportunities for cost savings for plant operations. In addition, we recommend operating 
software that could provide a cost savings to the Authority. 
 
During onsite inspection at the plant; we examined each position and analyzed their respective roles and 
responsibilities and reported efficiencies or inefficiencies, to determine if an increase or decrease in 
staffing is necessary for immediate or long term needs. As our team observed and interviewed the 
Authority’s employees, we also determined if there was any duplication of work effort being performed 
that does not add value and made recommendations based upon our findings.  
 
We utilized the comparison of interviews against self-assessments by other utilities surveyed in the 
Qualserve program to identify opportunities for continuous improvement: reporting asset management 
and risk management. For example, the effectiveness review consists of developing and comparing 
metrics in the following Qualserve areas: 

 Health and Safety – the Health and Safety Index is 200,000 x (Total Days Away From Work) / 
(Total hours worked by all employees) 

 Training hours per full time equivalent (FTE) 
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 Million gallons per day (MGD) of wastewater processed per employee 
 Average bill and bill affordability 
 Wastewater treatment effectiveness rate – this is defined as 100 x (365 – total number of non-

compliance days)/365 
 Planned maintenance ratio – defined as 100 x (Hours of planned Maintenance) / (Hours of 

planned + corrective maintenance) 
 Operations and maintenance costs per MG processed 

 
As noted in Section 1, we compared PBA to a sample of similar Pennsylvania wastewater utilities. 
Appendix K includes benchmarking forms and information gathered from the local utilities.  JMT 
contacted those local PA utilities to compare them against PBA in terms of capacity size, process units, 
staffing levels, etc..   From a budgetary standpoint, Table 3 summarizes the metrics and comparison to the 
local Eastern PA utilities.  Average Daily Flow (ADF) is expressed in terms of million gallons per day 
(MGD) and FTE translates to full time equivalents.  

Table 3 
Benchmarking Comparison – Staff and Budget (Local) 

 

Utility  ADF  Total FTE 
Tot 

FTE/ADF 
Ops 
FTE 

OpsFTE/
ADF  Revenues  Rev/ADF  Expenses  Exp/ADF 

PBA  5.95 14 2.35 8 1.34 7.9 1.33 3.8 
           

.75  

Derry Township   3.75 32 8.53 15 4.00 8.75 2.33 5.66 
           

1.51  

Downingtown  6 
Contract  
Operated      . 3.9 0.65    .  

Wyomissing  2.54 9 3.54 7 2.76 2.61 1.03 1.46 
           

0.57  

LASA  9.5 29 3.05 11 1.16     

Exeter  4.7 14 2.98 10 2.13 5.3 1.12 5.17 1.099 

Valley Forge  7 20 2.86 15 2.14 3.2 0.46 3.16 0.45 

 
A second comparison was made to similar plants in touching states as shown in table 4 below: 

Table 4 
Benchmarking Comparison – Staff and Budget (Touching States) 

Note: Delcora has since acquired a second plant 
Legend 
ADF – Average Daily Flow 
FTE – Full Time Equivalent 
REV - Revenue 
OPEX – Operating Expense 
TOE – Total Operating Expense 

Name 
No. of 
Plants  Type 

Design 
Capacity  ADF 

Treatment 
FTEs  Total OpEx  TOE/ADF  Treat FTE/ADF 

Stony Brook 
Regional Sewer 
Authority, NJ  3 

Advanced 
Secondary 13.6 9.7 33 10,133,000 1,044,639 3.40 

Great Neck 
WPCD, NY  1 

Advanced 
Secondary 3.8 2.5 5 3,911,093 1,564,437 2.00 

Lebanon OH  1 Secondary 6 2.6 4 did not report 1.54 
Delaware 

County RWQCA  1 Secondary 50 36.7 6 36,270,71 988,303 Not comparable 

Pottstown  1 Secondary 15 7.7 8 5,865,129 765,983 1.04 
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The third peer utility group was extracted from the NACWA sample taken from the 2011 survey. These 
are utilities with an average daily flow between 4.1 and 9.7 MGD. Table 5 below indicates staff and 
budget data on a National level (we utilized 2011 data for PBA to be consistent with the sample) 
referencing this database: 

 
Table 5 

Benchmarking Comparison – Staff and Budget (National) 

Notes: 
Total OpEx/ADF for 12 utilities is $2,528,674 
Total OpEx/ADF for PBA in 2011 was $765,983 
Total OpEx/ADF for 2 utilities with secondary plants was $658,662 
PBA had extraordinary expenses in the plant in 2011, if they were at budget TOE/ADF would have been $635,383 

It should also be noted that 2013 plant expenses were significantly lower, improving their cost ranking 
within this group. 
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PBA 15.6 7.7 
  

1 
   

5,865,129 
  

4,054,203 

City of Greeley 14.7 7.9 
  

1 
   

4,386,680 838,024 878,602 2,670,046 

Aurora, City of, 
CO 

5 4.7 
   

1 
  

25,445,743 
   

City of 
Pocatello 

WPCD 
12 6.9 

  
1 

   
4,734,798 

   

City of Olathe 13.9 6.7 
      

9,998,112 3,446,261 1,489,372 5,062,479 

Oakland 
County WRC 

12 4.2 
   

2 
  

113,931,418 
 

94,942,334 18,989,084 

Orange WSA 14.7 7.5 
   

1 
  

6,563,558 1,757,040 958,945 3,847,573 

Stony Brook 
Regional SA 

13.6 9.7 
  

3 
   

10,133,000 875,000 467,000 6,008,000 

City of Albany 68 9 
 

1 
    

7,422,405 2,853,453 1,826,812 2,078,824 

Gulf Coast 
Waste Disp. 

Auth. 
9.3 5.2 

   
1 

  
1,448,080 

   

Upper Trinity 
Reg. Water 

Dist. 
7.9 5.3 

   
3 

  
3,228,174 695,250 

 
2,532,924 

Central Davis 
Sewer District 

9.9 6.1 
 

1 
    

2,523,386 
 

908,641 1,614,745 

Snyderville 
Basin WRD 

6 4.1 
   

2 
  

5,651,176 1,674,345 1,122,590 2,456,467 
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Table 6 summarizes values calculated for the plant compared to median values for wastewater Qualserve 
utilities and identifies the quartile for the plant’s value (in quartile rankings, 1st quartile is better than the 
2nd quartile, 2nd is better than 3rd and 3rd is better than the 4th.) 

Table 6-  PBA Qualserver Metric Comparison 

Metric Pottstown Median Qualserve 
Utilities 

Quartile 

Overall Plant Management 
Management Best Practices 16.5 25 (calculated) 4 
Organization Development 
Training Hours per FTE 80 23 1 
MGD processed/FTE 0.36 0.23 2 
Customer Relations 
Bill Affordability 1% 0.63% 4 
Wastewater Operations 
W/W Treatment Effectiveness 100% 100% 1 
O&M cost per MG processed $2,181 $2,399 2 

 
Bill affordability is average bill divided by median household income, so affordability is strongly affected 
by a factor outside of the control of the utility. Qualserve has stopped reporting the Employee Health and 
Safety Index. Based on previous Qualserve surveys, Pottstown would not have compared well. The 
following section discusses Workman’s Compensation and employee illnesses in more detail. 
 
In evaluating the results of this comparison, the focus should be more on relative position than focusing 
on a precise number. In addition, comparisons are better made to similarly sized utilities with similar 
treatment levels.  
 
2. Purchasing Procedures 
 
Our review of purchasing procedures included:  

 Reviewed purchasing procedures both through a review of documentation and interviews (to 
identify informal procedures) with Authority personnel 

 Identified if there was sufficient separation of duties 
 Reviewed risk management when purchasing materials or services 
 Benchmarked materials expense as % of total to gauge purchasing efficiency  
 Reviewed solicitation practice to procure quotes: for example, does the Authority require at least 

three quotes for a given product? (Polymer, chemicals, lab equipment, etc.) 
 

PBA follows the Borough of Pottstown’s purchasing policy, which follows the purchasing rules of 
Pennsylvania Municipal Authorities (Municipal Authorities Act 53Pa.C.S.Ch.56). 
 
There are a graduated series of approvals for invoices based on invoice amount: 

 From $0 to $1,499- Department Head must approve 
 From $1,500 to $5,000 – reviewed verbally with Borough Manager in advance, approval on 

invoice by Department Head and Borough Manager 
 

Requisitions and Purchase Orders (PO) are needed above $5,000 pursuant to the following thresholds: 

 $5,001 to $9,999 – requisition and PO dated prior to purchase approved by Borough Manager 
 $10,000 to $18,000 – requisition and PO dated prior to purchase approved by Borough Manager 

and the required documented phone quotes 
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 Over $18,001 – requisition and PO dated prior to purchase on any dollar amount when purchase 
is going over approved budget line item, after mid-year adjustments are approved in August. Mid-
year adjustments shift dollars but cannot result in overall increase to budget. 

 Over $18,900 – Public bidding is required 
 Exceeding budget – requisition and PO dated prior to purchase on any dollar amount when 

purchase is going over approved budget line item, after mid-year adjustments are approved in 
August. Mid-year adjustments shift dollars but cannot result in overall increase to budget. 
 

Repetitive purchases (chemicals etc.): 

 Issue blanket PO at the beginning of year and re-use the same PO throughout year for repetitive 
purchases 
 

The above requirements do not apply to: 

 Emergencies 
 Cost of utilities i.e., electric gas, fuel, phone etc. 
 Automotive repairs 

 
PBA follows typical purchasing procedures, is a member of the COSTAR purchasing pool, and has 
separation of duties as a control measure. There were no negative comments regarding purchasing 
procedures in audits which tests randomly selected transactions for compliance. So all indications are that 
PBA is following proper procurement procedures. Cost ratios reported elsewhere in this report are not 
indicative of control failures in purchasing.  
 
3. Sewer Service Agreement 
 
JMT reviewed the “Sewage Treatment Service Agreement” (agreement) and compared it to common 
practice for arrangements involving a publicly owned treatment works (POTW) providing wholesale 
wastewater treatment services to surrounding municipalities. Interviews were conducted with the 
Authority staff and each Township Manager to identify how the agreement is actually being implemented.  
Our scope of work included a review only of the existing agreement and does not include the 
development of a new agreement.  JMT suggests renegotiating and updating the existing sewer service 
agreement.  
 
Per the agreement, each municipality contributes a base rate based upon their “requested” capacity as a 
function of their metered flow and usage. In the event the flow exceeds the requested capacity, then a 
surcharge is incurred. For example, “each municipality discharging sewage in excess of its requested 
capacity shall pay the amount obtained by dividing the total debt service and coverage applicable to the 
plant for the applicable calendar year by the total requested capacity of all municipalities resulting in 
the debt service per MGD, and multiplying that figure by the total of the excess sewage deemed to be 
discharged by the lessee municipality during such Calendar year, and multiplying the product by two 
(2) (Capital Cost Recovery Factor), illustrated as follows (LM = Lessee Municipality):”  
 

 

 

 

 



Pottstown Borough Authority 
Comprehensive Review of Sanitary Sewer System – Management, Operation and Maintenance 

14 
 

 

 

Table 7 presents a hypothetical example of typical charges as taken from the Sewage Treatment Service 
Agreement: 

Table 7- PBA; Sewer Service Agreement Example 

 
 

Average Daily Sewage Discharged by LM During Calendar 
Month 

  .90 MGD 

- Requested Capacity of LM - .80 MGD 
= Capacity Rented by LM For Entire Year = .10 MGD 
       
  Annual Debt Service and Coverage For Treatment Plant   $2,400,000 
/ Total Requested Capacity of All Municipalities in Treatment 

Plant 
/ 15.60 MGD 

= Debt Service Per MGD = $153,846/MGD

       
  Debt Service Per MGD   $153,846/MGD 
x Capacity Rented by LM For Entire Year x .10 MGD 
= Debt Service Attributable to Rented Capacity = $15,385 
       
  Debt Service Attributable to Rented Capacity   $15,385 
x 2 (Capital Cost Recovery Factor) x 2 
= Annual Rental Payable by LM to Lessor Municipality = $30,770 
 
The 1972 Clean Water Act (CWA) Amendments contained a number of provisions which resulted in the 
designation of a central Publicly Owned Treatment Works (POTW), such as the one owned and operated 
by PBA, receiving and treating the wastewater from surrounding municipalities. There are numerous 
similar situations throughout Pennsylvania and the United States. Most of these utilize agreements to 
determine how capacity will be allocated, how rates will be set, how various CWA requirements will be 
enforced etc. These agreements include the following elements: 

 Allocation of capacity  
 Cost allocation – typically capital costs are allocated based on reserved capacity, and operations 

and maintenance (O&M) costs are allocated based on flows 
 Penalties for underestimating capacity needed (to prevent gaming the system) 
 Definitions 
 Details on metering to support the allocation of O&M costs – who owns the meters, who reads 

them, calculating flows, estimating procedures if there are meter problems etc. 
 The pass down (from the POTW to the municipal customers) of certain regulatory requirements – 

mandatory connection ordinances, user charge ordinances, enforcement mechanisms etc. 

Each tributary system has purchased a Maximum Three Month Daily Average Flow (Requested 
Capacity) as their portion of the 15.6 MGD total that they are allowed to convey to the WWTP without 
incurring a penalty. Table 8 below provides the current allocated or requested capacity for each 
municipality along with average and peak daily flow (MGD) as taken directly from the request for 
proposal.   
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Table 8 

Borough and Townships, Allocated Capacity Data 

 
 
 

Requested 
Capacity 

(mgd) 

Average 
Daily Flow

(mgd) 

Peak Daily 
Flow 
(mgd) 

Pottstown 9.2974 2.725 12.53 

Lower 
Pottsgrove 

4.1 1.362 9.978 

Upper 
Pottsgrove 

0.6026 0.468 1.711 

West 
Pottsgrove 

1.6 0.535 2.108 

 
The Sewage Treatment Service Agreement entered into by PBA, the Borough and the Townships is a 
very detailed agreement, which addresses the areas covered by most agreements, including all of the 
above. It appears that there were some negotiations prior to signing the agreement, so we assume that all 
signatories were familiar with the document at the time they agreed to the agreement provisions.  
 
During our interviews, a number of complaints were raised regarding the agreement: 

 The penalty provisions regarding excess flows were too severe 
 The Townships should have more say in decisions involving the POTW 
 Administrative costs are too high 
 Concerns about the bills (primarily meter related) 

 
Each is discussed below: 

a) Penalty Provision 
As we have noted, all similar agreements have some penalty provision to guard against underestimating 
capacity required by dischargers. The two penalty provisions (capacity and excess flows) may be more 
severe than found in other agreements, but it was entered into by the signatories. If these provisions have 
turned out to have unintended consequences, the remedy would be to review the entire agreement or to 
request amendments to the problematic provisions.  
 
Alternatively mandating corrective expenditures would be similar to the approach EPA has been taking 
with regards to its issuance of Consent Decrees and could be considered in a revisit to the agreement.  
However, this approach is not without its potential problems – how will we know if the money is being 
spent efficiently and appropriately; what if the money is spent and I/I doesn’t decrease?  Mandating I/I 
expenditures is also problematic because it is very difficult to assess the value of expenditures.   
 
The level of penalties are likely the result of local conditions at the time the agreement were negotiated.  
There has been a significant passage of time and current local conditions warrant revisions and 
amendments to the agreement, including penalties.  Comparing other penalties at other utilities would be 
of questionable use since each agreement is different, based upon local conditions.   
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Penalty provisions are common in inter-municipal agreements with regards to capital allocations, which  
level the economic playing field among the various parties involved (i.e., eliminate "free riding"). The 
penalty provisions in different agreements tend to reflect conditions and expectations regarding capacity 
available, future growth demands, and relative competitive position of the signatories at the time of the 
agreement. As a result, penalty provisions vary because local conditions vary.  As a result, we see little 
benefit in comparing penalty provisions to other agreements where available capacity, growth 
expectations and competitive pressures are different. If signatories to the agreement feel that changes 
should be made to the penalty provisions, they should be addressed as part of a review and update of the 
agreement, which we support and recommend. 
 
Since penalties are assessed because capacity has been used which was not leased, penalty payments 
should be used to offset capital payments, reimbursing those whose capacity has been used by the over-
allocated party.  Section 4.02 implies the sequence in which such funds are to be used - the Borough first, 
and then the remaining Townships.  This sequence of application of funds is also the understanding of the 
Borough; however, in the case of the UPT penalty payments went into the Sewer Capital Fund and 
applied to the acquisition of a siphon which benefited UPT, which participated in the decision to do so.  
 
b) More Involvement in POTW Decisions 
In prior years there were concerns about the amount and timing of information provided to the townships, 
however, this has improved recently with the implementation of monthly meetings. We have reviewed the 
agendas for those meetings and they appear to be appropriate (a following section on budgeting contains a 
recommendation that would improve the timeliness of some of the information provided to the 
townships). The townships appear to be satisfied with the monthly meetings. Other systems have 
implemented a number of methods to involve wholesale customers. These include regular meetings, 
advisory boards or committees, and similar mechanisms. For instance, in the Washington, DC area (there 
are multiple POTWS), it is not unusual to find municipal dischargers reviewing CIPs and sitting in on 
contractor selection boards. However, in those cases, as is the case in Pottstown, there is only one NPDES 
permittee and the responsible party on the permit is the owner, who is ultimately liable for any 
noncompliance issues at the plant.  In other inter-municipal agreements, some large municipal dischargers 
may sit on advisory boards; however, we know of no instances where there is a single owner POTW that 
does not have a majority vote. 
 
While the Townships have made significant financial contributions to PBA for both capital improvements 
and O&M services, making financial contributions does not convey ownership, which has been argued 
unsuccessfully before by other wholesale customers.   
 
As a result of the '72 Clean Water Act, there are many situations similar to Pottstown's - a central POTW 
with neighboring municipalities discharging to the plant. As would be expected, there are a variety of 
organizational arrangements which provide for input by the discharging municipalities. These include 
Board membership, advisory committees and other arrangements, such as participation in contractor 
selection etc. We are not aware of any single owner POTW (such as is the case in Pottstown) that has an 
arrangement where the owner has a minority vote.  However, the POTW owner should properly inform 
and receive input from municipal dischargers and these large customers are entitled to provide input. If 
one or more municipal dischargers feel that their input is not being constructively accepted, they could 
pursue a revised agreement (we support revisiting the agreement), or a transition to an arrangement that 
provides for more input such as forming a joint sewer authority. Ultimately, if one or more Townships 
feel that unilateral capital expenditure and priority decisions are resulting in discriminatory or inequitable 
rates, as a last resort, they can pursue litigation to remedy that situation. 
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The current agreement was performed over 10 years ago.  We recognize that the Townships, including 
Upper Pottsgrove Township, had little leverage in entering into the agreement since connection to PBA 
was mandatory by the PaDEP.  However, numerous municipalities in the United States have found ways 
to achieve satisfactory agreements with limited leverage.  Preparing a new sewer agreement is outside of 
this scope of work and we do recommend preparing a new agreement or modifying the existing 
agreement.  In any renegotiation of an agreement, we would expect that each party would have its own 
analyst and attorney representing them in the process.      
 
c) Administrative Costs Are Too High 
All operating organizations have general and administrative costs. In situations, such as Pottstown, where 
the POTW is supported by the Borough, it is typical to utilize an allocation methodology to allocate those 
costs. The November 7, 2009 agreement between PBA and the Township of West Pottsgrove identifies in 
detail how indirect costs will be allocated (pages 2, 3 and 4 describing how section 6.02 will be 
amended). The allocations do not appear to be unreasonable. As a check, we benchmarked administrative 
costs as a percentage of total costs against eight other POTWS with average daily flows similar to PBA (4 
to 9.7 MGD ADF) and found PBA’s admin percentage to be about average within this peer group (22% 
vs. 21% for the average).   
 
With regards to distribution of Pottstown Borough executive costs between sewer collection and the 
WWTP, executive costs were not allocated to sewer collection in FY2013.  We would recommend that an 
indirect cost study be performed either concurrently with or pursuant to a new sewer agreement to update 
indirect costs.  Although we have not done an indirect cost study, we would not be surprised to see a 
result, which allocates a higher level of indirect costs to the WWTP.  PBA currently allocates over 50% of 
indirect costs to water.   
 
d) Bill Preparation 
The agreement’s procedures for meters, meter reading and bill preparation are described in Section 4.03: 

 Meters are owned and installed by the Townships 
 The flow calculation is performed by the Consulting Engineer, who flags questionable readings 

and informs the Townships accordingly 
 The Consulting Engineer then estimates flows in those situations where there are questionable 

flows.  
 The Enterprise system was implemented in June and should reduce concerns regarding meter 

readings. 
 
4. Budgeting and Financial Procedures 
 
In reviewing budgeting and financial procedures, the JMT Team: 

 Reviewed current budget development and approval procedures 
 Identified how budgets are used to track expenditures 
 Identified how corrective actions are taken utilizing the budget and review process 
 Discussed frequency of budget adjustment in line with real expenditures 
 Calculated cost distribution for major cost categories – computed unit costs (i.e.$/MGD) 
 Compared cost percentages to peer utilities 
 Reviewed “The Sewage Treatment Service agreement” to identify cost/revenue allocation 

methodology 
 Reviewed accuracy of billings (compared to agreements) for the past 3 years 
 Reviewed fees and charges to identify revenue opportunities; identified other revenue 

opportunities  
 Reviewed and discussed institutional arrangements within agreements and identified alternatives 



Pottstown Borough Authority 
Comprehensive Review of Sanitary Sewer System – Management, Operation and Maintenance 

18 
 

 
PBA utilizes a structured process for budget preparation typified by the following proposed budget 
schedule for 2015.  Appendix I provides the Borough’s 2013 budget for reference. In addition, Appendix 
J presents the Borough’s balance sheet, revenues and expenses. 
 
In late summer, Finance sends out actuals to date and 2 prior full years of cost data to department heads. 
WWTP budget is a joint effort of Finance and the plant manager, with Finance focusing on the revenue 
projections and the plant manager focusing on expenses. The remaining schedule is presented below:  
 
09/19/14 – Receive budget projections from department heads for Finance compilation 

10/01/14 – Present draft to manager 

10/08/14 – Budget Finance Committee meeting 

10/13/14 – Special Budget Finance Committee meeting 

10/29/14 – Review with Manager and department heads, as necessary 

11/05/14 – Present Final Budget to Finance Committee 

11/05/14 – Power point presentation to Committee of the Whole 

11/11/14 – Council advertises for adoption of proposed and advertised budget given final adoption  

There is a mid-year review during which budget to actual performance is reviewed. At this time money 
can be shifted between line items but the bottom line is not increased. 
 
A review of budget to actual performance during the years 2010 to 2012 reveals some sizeable budget to 
actual differences. Bulk sewer collections experience some sizable differences (20 to 42%) as did total 
plant expenses (22.5% in 2011 and 16% in 2012). Differences in weather related items should be 
expected; however, large budget to actual variances can be a problem with entities, such as the 
Townships, that have small budgets to begin with. Some of these high variances were also due to 
unexpected equipment failures. Variance performance has improved recently, but this more room for 
improved through the use of asset management systems, performance management and use of reserves as 
a rate stabilization measure. The discussion of Management Best Practices (pp7 – 10) describes some of 
the systems that PBA could consider.  PBA believes that reducing budget to actual variances will require 
more conservative budgets which will, as a consequence, be higher. Appendix E provides the PBA 2013 
final reconciliation regarding costs and revenues at the plant comparing budgeted to actuals. 
 
Regarding the budget, the years with significant variations were the ones with the major dryer repairs, 
which were totally unpredictable. Those expenses were hard to predict because the cause was not 
identified or fully understood. PBA’s practice in the past was to budget worst case scenario. The budget 
categories with the most frequent overruns were the Repairs to Machinery and Equipment (mostly dryer 
related) and Sludge hauling (mostly dryer related). PBA is trying to get away from worst case scenario 
and budget based on a solid operation plan with contingencies built in and then manage to the budget. 
Another issue in the budget area is the development of reserves and utilizing them to stabilize and level 
out year to year variations. The Borough has established reserves. Furthermore, when PBA makes cash 
flow projections for capital programs, they establish and operating reserve level and assume a need to 
maintain cash reserves of 20% of operating budget. In addition, West Pottsgrove, has implemented an 
aggressive rate management program, which included a capital improvement fund for the sewer plant and 
I/I. 
 
The Sewage Treatment Service Agreement introduces some unintended consequences for the Townships. 
As PBA is developing a future budget, it is required to provide the Townships, on or before October 1, an 
estimate of next year’s costs “based on actual costs for the Township over the prior consecutive twelve 
(12) month time period.” It is inevitable that the PBA budget and the Township budgets will be different 
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since the PBA budget is forward looking and the information provided to the Townships is backward 
looking. Finance tries to ameliorate this situation with the subsequent budget estimates that include 
estimated ranges. During the year, monthly meetings are held with and reports are provided to the 
Townships. 
 
The JMT team looked for ways to improve the budgeting process. The plant manager and key plant 
personnel have intimate knowledge of the plant and its components. As a result, key capital decisions are 
made intuitively, i.e., based on the experience with and knowledge of plant components. The current 
practice in wastewater plant management, and one that is strongly endorsed by the US EPA, is to arrive at 
Capital Improvements Program decisions through a formal asset management process, which includes a 
detailed asset inventory, regular condition assessments and analysis to optimize asset management. 
Referring back to the Management Best Practices evaluation presented previously, PBA is well behind 
other wastewater utilities in implementing asset management. 
 
In summary, the process of developing the budget is a structured process, which includes appropriate 
levels of review (given the size of the organization) and public notice prior to adoption. There are some 
improvements to the process that could be considered (such as establishing financial targets and 
performance metrics) and are discussed in more detail in the Organizational Best Practice discussion. 
Some additional improvements to consider: 

 Modifying Section 7.01 of the Sewage Treatment Service Agreement 
 Developing reserves and using them to stabilize and level out year to year variations in budget to 

actual 
 Implementing an Asset Management program 

 
As part of our financial procedures evaluation, we computed the cost distribution for 9 wastewater 
utilities (ADF 4.7 MGD to 9.7 MGD) to compare cost distributions. These were utilities with comparably 
small distribution systems. Table 9 presents the cost distribution as follows for PBA against peer utilities:  

Table 9 
PBA Cost Distributions 

 

Item  Cost Distribution 9 Peer 
Utilities  

PBA 

Wages and Salary  24%  21% 

Benefits  10%  7% 

Chemicals  4%  9% 

Electric Power  9%  15% 

Other utilities  23%  11% 

Supplies and Materials  5%  7% 

Miscellaneous   25%  30% 

 

The above table demonstrates the relatively high percentages relative to chemicals (9%) and electric 
power (15%). The peer utilities do not necessarily have the same process units as Pottstown so there is no 
perfect “apples to apples” comparison. For example, Lancaster Area Sewer Authority (LASA) is similar 
to Pottstown in terms of capacity (15 MGD design); however, does not have digesters nor a dryer but is 
planning to have them in 2015. Exeter Township is similar to Pottstown as far as process units 
(centrifuges, digesters, dryer, etc.); however, its plant is only rated at 7.1 MGD as a design capacity.  In 
addition we analyzed costs for the past 4 years and calculated unit costs (i.e., on an MGD basis). Table 10 
presents unit cost computations. With the exception of treatment plant costs, which vary as equipment 
problems crop up, cost patterns do not appear to be unusual. 
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Table 10 below provides unit costs for each expense under the Borough that were calculated for the 

2010‐2013 timeframe: 

Table 10 
PBA Unit Cost Financial Data 

 

 Item  2010 
 Unit 
Costs  2011 

Unit 
Costs  2012   Unit Costs  2013  Unit Costs 

Total Fund Revenue 
    

8,694,284     
    

8,145,665     
    

9,602,740     
         

8,520,302     

Legislation‐Council 
          

12,932  
             

2,537  
            

9,812  
            

1,281  
          

11,622  
            

2,279  
               

11,293  
              

1,898  

Exec‐Manager 
          

50,236  
             

9,854  
          

46,883  
            

6,123  
          

47,601  
            

9,334  
               

51,355  
              

8,631  

Finance 
        

209,525  
          

41,099  
        

194,331  
          

25,380  
        

181,634  
          

35,615  
             

191,204  
              

32,135  

Legal 
          

30,089  
             

5,902  
          

26,436  
            

3,453  
          

17,166  
            

3,366  
               

30,512  
              

5,128  

Human Resources 
          

29,998  
             

5,884  
          

30,977  
            

4,046  
          

33,832  
            

6,634  
               

36,078  
              

6,064  

IT‐Web Network Svcs 
          

62,935  
          

12,345  
          

84,706  
          

11,063  
          

85,708  
          

16,805  
               

57,932  
              

9,736  

Engineering 
          

47,148  
             

9,248  
          

43,053  
            

5,623  
          

44,359  
            

8,698  
               

97,031  
              

16,308  

General Gov Building 
          

15,129  
             

2,968  
          

21,214  
            

2,771  
          

21,394  
            

4,195  
               

34,231  
              

5,753  

WasteWater 
Treatment 

    
3,324,370  

        
652,093  

    
4,054,203  

        
529,477  

    
5,031,803  

        
986,628  

         
2,936,934  

            
493,602  

Public Works 
             

8,202  
             

1,609  
            

4,586  
            

599  
          

10,175  
            

1,995  
               

6,136  
              

1,031  

Debt Service 
    

2,886,778  
        

566,257  
    

2,999,089  
        

391,679  
    

2,848,702  
        

558,569  
         

2,896,984  
            

486,888  

Depreciation 
          

75,177  
          

14,746  
          

70,164  
            

9,163  
          

60,948  
          

11,951  
               

50,783  
              

8,535  

Miscellaneous 
      

(152,856) 
        

(29,984) 
            

5,865  
            

766  
          

11,056  
            

2,168  
               

9,823  
              

1,651  

Insurances 
          

73,745  
          

14,465  
          

58,351  
            

7,621  
          

62,430  
          

12,241  
               

54,758  
              

9,203  

Health & Other 
Benefits 

        
304,491  

          
59,728  

        
250,164  

          
32,671  

        
235,560  

          
46,188  

             
242,608  

              
40,774  

Shared Employee 
Benefits 

          
65,772  

          
12,902  

          
68,248  

            
8,913  

          
66,721  

          
13,083  

               
75,087  

              
12,620  

Refunds 
             

2,470  
             

485  
            

300  
            

39  
            

451  
            
5  

               
(235) 

              
(39) 

Total Exp 
    

7,046,141     
    

7,968,382     
    

8,771,162  
    

1,719,836  
         

6,782,514  
        

1,139,918  

Chapter 94 ADF 
             

5.098     
            

7.657     
            

5.1     
               

5.95     

Note: Does not include interfund transfers 
 

5. Sewer Rates and Affordability 
 
In August 2013, the Authority board voted to request the council adopt an increase of $5 per quarter for 
the base rate, and an additional 20 cents per 100 cubic feet of water used. The increase works out to about 
$30 per year for the average household and comes on top of an identical increase approved by borough 
council in July 2012. When combined with the increase council approved last year, the requested increase 
would bring the average homeowner’s bill from $99.70 in 2011 to $115.70, an increase of 8 percent per 
year. 
 
PBA is in the middle on rates when compared to other Pennsylvania wastewater systems. Another way to 
evaluate rates is to look at rate affordability (average annual bill divided by median household income). 
Affordability is one criteria US EPA looks at when evaluating new regulations and when negotiating 
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consent decrees. PBA rate affordability is 1%, well below the threshold for unaffordability, but above the 
Qualserve median of 0.63% (Qualserve contains many larger utilities).  
 

6. Staff Assignments, Compensation and Allocations  
 

We scheduled a series of interviews and site visits with various utility workers, system supervisors, and 
management personnel to determine staff assignments. The Borough of Pottstown organizational chart is 
provided as Appendix C. Under the supervision of the Borough Manager, the Utilities Director manages 
wastewater plant and pump station operations (as well as water plant operations) and the Director of 
Public Works manages streets and sanitary collection and water distribution systems operations. We met 
with those managers and the key objectives of the interviews were to gather information pertaining to 
both operational tasks and staffing issues: 

 Gain insight into job responsibilities, operational practices, process constraints and technology 
utilization. The interviews were used to verify survey results as well as to identify any 
“undocumented” practices and procedures. 

 Determined Authority’s existing and targeted levels of service for various operational tasks. 
 Determined staffing assignments and schedules, and service area coverage logistics. 
 Differentiate between Utilities and Public Works Departments. 

 
The key elements of our approach included: 

 An “objective” evaluation of practices and staffing levels utilizing a “forward-looking” approach 
to identify areas of improvements. 

 Adopting a collaborative work approach with Authority’s staff, when executing various tasks 
including gathering data, designing and conducting staff survey, and identifying peer utilities. 

 Leveraging existing resources such as our benchmarking database and an associated best 
practices library that maximizes our ability to assist. 

 
The main objectives of this task were to evaluate existing staffing workload, distribution of Full-time 
Equivalents (FTEs) across functional areas and location, alignment of staffing with service level needs 
and projections, and overall adequacy of staffing resources. Key elements included: 
 
a) Identification of staff responsibilities and factors unique to authority  
Through interviews, and review of job description documentation, we determined the major day-to-day 
and off-routine job responsibilities of the various utility workers and supervisors. During this task, we 
observed major shifts in responsibilities due to the transition to the standard day/night shift schedule. We 
observed the transition during the night shift to the day shift in the morning as well. 
 
b) Evaluated staffing workload 
We developed benchmark data which related to staffing levels given the various factors that the Authority 
presents – a low to average growth rate with a declining industrial base. In addition to our field 
observations and interviews, we reviewed work order information to take a look at distribution of work 
activities across shifts, including the protocol by which PBA receives Septage and outside waste. 
 
As an early step, we formed a peer utility group consisting of 12 utilities with an average daily flow 
(ADF) between 4.1 and 9.7 MGD (for the past 4 years, PBA’s ADF has ranged between 5.1 and 7.7). We 
then allocated PBA staff to different functions in order to allow comparison to the peer utilities- 

 Since most of the peer utilities manage collection systems we included collection system 
personnel 

 Personnel allocated to treatment contain only operators and maintenance personnel 
 Pump station maintenance is included in collections (as the peer utilities do) 
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We broke down staffing levels by department, then compared PBA to utilities on a national scale. Note 
Local utilities data is not available at this level of detail. Table 11 presents benchmarking staff data on a 
National scale: 

Table 11 

Benchmarking Staffing Breakdown (National) 
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PBA 15.6 7.7  1  2 2 1 8.0  1 14.0 1.83 1.04 

City of Greeley, CO 14.7 7.9  1  3.3 14.0 3.0 20.0   40.3 5.10 2.53 

City of Ames, IA 8.6 7.2  1  9.5 3.6  15.0   28.1 3.90 2.08 

City of Pocatello 
WPCD, ID 

12 6.9 
 

1 
 

6.0 5.0 3.0 8.0 
 

4.0 26.0 3.77 1.16 

City of Olathe, KS 13.9 6.7 
    

14.0 0.5 13.5 
 

1.0 29.0 4.33 2.01 

Oakland County 
WRC, MI 12 4.2   2    14.0   14.0 3.33 3.33 

Orange WSA, NC 14.7 7.5   1 22.0 14.0  18.5  4.0 58.5 7.80 2.47 

Stony Brook 
Regional SA, NJ 13.6 9.7  3  5 0.5 0.5 33  7 46 4.74 3.40 

City of Albany, OR 68 9 1   3.0 8.0 3.0 7.0  1.0 22.0 2.44 0.78 

Gulf Coast Waste 
Disp. Auth., TX 9.3 5.2   1       6.0 1.15  

Upper Trinity Reg. 
Water Dist., TX 7.9 5.3   3 2.3 1.5 0.5 6.0 1.0 1.0 12.5 2.36 1.13 

Central Davis Sewer 
District, UT 9.9 6.1 1   3.0 6.0  5.0  2.0 16.0 2.62 0.82 

Snyderville Basin 
WRD, UT 6 4.1   2 12.0 10.0 1.0 12.0  2.0 37.0 9.02 2.93 

 
As can be seen from the last two columns, PBA compares favorably on staffing levels. The only utilities 
with fewer treatment full time equivalents (FTEs) per average daily flow (ADF) were the two systems 
that operated only 1 secondary plant. PBA was second lowest in total FTE/ADF, although the utility with 
a lower total FTE/ADF ratio does not appear to manage a collection system or have pretreatment 
activities. 
 
c) Defined target staffing  
We developed estimates of target staffing based on the staffing benchmarks. Some of the additional 
factors that we reviewed include:  

 Future system growth and its distribution across the service area 
 Future supply of workers taking into account retirements and other attrition 
 Availability of technology to support best practices 
 Availability of training to support redeployment of workers 

 
Although this scope of work for the Authority does not include training program development, we 
identified training and practices requirements since it would not be appropriate to set target staffing levels 
without giving staff the tools to operate effectively at those levels.  
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d) Work schedule 
The Borough’s staff, under a lease back arrangement, operates the wastewater treatment plant and two 
offsite pump stations (Memorial Park Road and Circle Progress) with the following fulltime positions: 

 Utilities Director 
 Assistant Superintendent  
 Operations and Maintenance Manager 
 Laboratory Supervisor 
 6 Operators 
 2 Mechanics 
 1 Electrician 
 2 Laboratory Technicians 

 
There are no Authority employees and as such, Borough employees operate the wastewater treatment 
plant pump stations and water treatment plant. Full time equivalents equal 14. A typical work schedule is 
presented in the following narrative and in Table 12: The Utilities Director, Assistant Superintendent, and 
the Laboratory Supervisor work the first shift Monday through Friday. The Operations and Maintenance 
Manager typically works the first shift, but varying days depending on staffing needs for the weekly 
rotation. The Utilities Director works 60% of his workweek at the wastewater treatment plant and 40% at 
the water treatment plant. The Laboratory Supervisor splits 50% of her workweek between both treatment 
plants (water and wastewater). Two Operators work together during each of the three shifts Monday 
through Wednesday. One Operator works alone during each shift alternating between Thursday and 
Friday and Saturday and Sunday for complete 24-hour, 365-day coverage of the facility. Two Mechanics 
and one Electrician work together during the first shift Monday through Friday. The Mechanics and 
Electrician work at both the water and the wastewater treatment plants as needed. Two Laboratory 
Technicians work together on the first shift Monday through Wednesday. One analyst works alone during 
the first shift alternating between Thursday and Friday with Saturday and Sunday for daily analysis of 
process and regulatory reporting samples. Finally, the Utilities Directory, the Assistant Superintendent, 
and six Operators manage and operate the wastewater treatment plant. Staffing and responsibilities are as 
follows: 
 

Utilities Director: The Utilities Director oversees all of the departments, posts his Wastewater 
Operator’s license at the wastewater treatment plant as the Operator in Charge, and oversees or 
performs the following tasks:  

 makes up the weekly work schedule including holidays and vacations, 
 updates posted standard operating procedures (SOP’s), 
 makes all process changes through SOP’s and/or verbal communication with the Operators, 
 coordinates equipment repair and/or replacement with the Maintenance Manager, 
 orders chemicals and supplies, and maintains a workable inventory, 
 manages all outside contractors 
 prepares and submits timesheets, 
 approves, codes and submits all purchase orders, 
 manages and oversees the budget with the Finance Director, 
 prepares and submits monthly reports to the Borough and Authority, 
 attends Borough Authority meetings. 

 
Not only does the Utilities Director manage the day-to-day activities at the wastewater plant, but also 
oversees the water treatment plant. There is no plant superintendent so the Utilities Director takes on a 
significant amount of work under his role and responsibilities in our opinion. 
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Assistant Superintendent: The Assistant Superintendent oversees the treatment process during the 
absence of the Utilities Directory. The Assistant Superintendent also manages the Liquid Waste 
Hauling received at the WWTP, the Municipal Industrial Pretreatment Program (MIPP) and the Fats, 
Oils and Grease Programs performing the following tasks:  

 In absence of the Utilities Directory, oversees the staff, operations and maintenance issues, 
process changes, etc., receives emergency calls or notification of issues, and approves purchases, 
tracks and codes invoices, 

 Oversees laboratory analysis results, 
 Oversees the Bulk Waste program that includes liquid hauled waste (municipal sludge, holding 

tanks, leachate and residential septage) received at the wastewater treatment plant from outside 
sludge haulers. Subtasks of the bulk program includes: 
 managing the computerized log-in for each sludge hauler, 
 customer service including new customer setup log-in information, manifest receipt, and 

laboratory analysis, 
 preapproval from sludge haulers for laboratory analysis, percent solids, and random pH 

testing, 
 oversees invoicing by billing per volume and manages collections, 
 prepares reports directly received from the computerized log-in system 

 Manages and monitors the MIPP for the Borough and all three Townships which includes: 
 preparation of an annual EPA report, 
 respond to complaints,  
 enforce non-compliance surcharges, 
 coordinates annual site inspections, 
 schedules quarterly sampling procedures and analysis of eleven industrial users, 
 inspects three MIPP users pretreatment facilities, 
 prepares all paperwork, reports, sample collection and analysis, 

 Manages and monitors the FOG (fats, oils, and grease) program from all food producing 
industries that discharge to the Borough’s and Township’s collection system that includes: 
 scheduling site inspections three times per week with a Laboratory Analyst, 
 ensures grease traps are emptied with a sludge hauler on a routine basis, 
 works with the Borough’s Streets department to ensure interceptors and sewer lines are 

cleaned as needed, 
 prepares and submits reports 

 
Operators: Each shift consists of a Lead Operator and a Utility Operator, who work together to 
complete all of the following responsibilities. On Thursdays through Sundays, each shift 
Operator performs these same tasks alone. A limited computerized SCADA system (50% plant 
SCADA) provides the Operators with functioning of the equipment, tank levels, and alarm 
conditions. Video cameras and a television provide quick snap shots of various treatment process 
units. The Operators perform the following tasks: 
 make four rounds during each shift inspecting all of the process units at the treatment plant,  
 recording levels, flows, chlorine residuals, 
 collect process samples from the influent, effluent, mixed liquor, biosolids thickening, 

biosolids dewatering, aerobic digesters and take them to the laboratory for analysis, 
 make up chemical feed tanks, as needed, 
 alternate equipment, as needed, 
 monitor and move the dewatered biosolids feeder for each dumpster, 
 monitor and move the dried biosolids feeder for each trailer, 
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Shift Hours Shift Hours Shift Hours Shift Hours Shift Hours Shift Hours Shift Hours

Utilities Director  1st 6 1st 6 1st 6 1st 6 1st 6 Off Off 30

Assistant Superintendent  1st 8 1st 8 1st 8 1st 8 1st 8 Off Off 40

Maintenance/Operations Manager 1st 4 1st 4 1st 4 Off Off 1st 4 1st 4 20

Mechanic 1 1st 8 1st 8 1st 8 1st 8 1st 8 Off Off 40

Mechanic 2 1st 8 1st 8 1st 8 1st 8 1st 8 Off Off 40

Electrician 1st 8 1st 8 1st 8 1st 8 1st 8 Off Off 40

Laboratory Supervisor 1st 6 1st 4 1st 6 1st 6 1st 6 Off Off 28

Laboratory Technician 1 1st 8 1st 8 1st 8 1st 8 1st 8 Off Off 40

Laboratory Technician 2 1st 8 1st 8 1st 8 Off 0 Off 1st 8 1st 8 40

Operator 1 1st 8 1st 8 1st 8 1st 8 1st 8 Off Off 40

Operator 2 1st 8 1st 8 1st 8 Off Off 1st 8 1st 8 40

Operator 3 2nd 8 2nd 8 2nd 8 2nd 8 2nd 8 Off Off 40

Operator 4 2nd 8 2nd 8 2nd 8 Off Off 2nd 8 2nd 8 40

Operator 5 3rd 8 3rd 8 3rd 8 3rd 8 3rd 8 Off Off 40

Operator 6 3rd 8 3rd 8 3rd 8 Off Off 3rd 8 3rd 8 40
Total 112 110 112 76 76 36 36

TuesdayMonday Friday
Employee

Saturday Sunday

PBA's WWTF Weekly Work Schedule

Total

ThursdayWednesday

 inspect two off-site pump stations and remove debris collected at the bar screen and/or 
baskets, alternate pumps and log data in a log book, 

 post failed equipment discovered during rounds on the work board, 
 replace full wheelbarrows, as needed, 
 clean all areas, as needed, 
 the first shift cleans dog kennels located at the plant site and feeds the dogs, 
 enter all process changes, flows, analysis in the log book and on the log sheet. 

 
Table 12 presents, based upon communications with the Utilities Director and staff, a typical work week 
for plant staff broken down by shift: 
 

Table 12 

 

 

 

 
 
 
 
  
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 

Notes: 

Executive Director of Utilities shares his time between WWTF and WTF

Maintenance/Operations Manager shares his time between the WWTF and WTF working various shifts and days based upon need of supervision

Laboratory Supervisor shares time between WWTF and WTF during the week, but works 8 hours/day on weekends

Laboratory Technicians share time 

Operator's rotate Thursday & Friday with Saturday and Sunday every other week

All staff is on call to respond to alarm conditions at both the WTF and the WWTF with the Utilities Director as first called

All staff supports the WWTF and the WTF when necessary
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e) Compensation 
The following is a comparison of two salary surveys against the 2013 salaries paid by PBA. This is a 
comparison against surveyed salary ranges only and does not take into account other factors such as 
benefits, seniority levels, time in grade, etc. 
 
In terms of compensation, we referenced the 2013 salary survey as conducted by the Pennsylvania 
Municipal Authorities Association (PMAA). Appendix G includes the PMAA salary data. Table 13 below 
provides 2013 PBA salary data compared against the PMAA regions with 16 or more employees, listed as 
ranges only:  

Table 13 

PMAA Compensation Ranges 

   All Regions 16 or more employees  Comment 

Job Position  PBA 2013 Sal  Low  Average  High    

Utilities Director              75,005  
         

68,604  
         

81,254  
      

112,482 
Compared to Assistant Executive 

Director/Manager 

Asst. Superintendent              63,398  
         

48,500  
         

60,970  
        

71,929   Compared to Assistant Superintendent 

Utilities Administrator              57,554  
         

71,756  
         

76,206  
        

80,658  
Compared to Assistant Office/Business 

Manager 

Lab Supervisor              57,387  
         

40,975  
         

57,690  
        

83,512   Compared to Laboratory Chief 

Lab Technician              45,510  
         

38,770  
         

45,190  
        

58,926   Compared to Laboratory Technician 

WWCollect Supervisor              62,795  
         

52,500  
         

66,187  
        

88,920  
Compared to Superintendent of 

Distribution 

Wastewater Treatment 
Plant Operator I              45,490  

         
37,000  

         
51,682  

        
65,624   Compared to Plant Operator 

Wastewater Treatment 
Plant Operator II              43,368  

         
36,816  

         
45,354  

        
60,000   Compared to Assistant Plant Operator 

Operator/Mechanic              46,717  
         

35,342  
         

45,553  
        

57,844   Compared Equipment Operator 

Elec/Instru. Tech.              47,923  
         

46,400  
         

57,152  
        

68,000   Compared to Pump Operator 

 
Table 14 presents the PBA 2013 salary data factored against the 2013 American Water Works 
Association (AWWA) salary ranges.  

Table 14 

AWWA Compensation Ranges 

Job Position 
PBA 2013 

Sal 
2013 AWWA Survey 

Range  2013 AWWA Mid Point  Comment 

Utilities Director  75,005  84,209 to 120,537  98,827 
AWWA title ‐ Top O&M 

Executive 

Wastewater Treatment 
Plant Operator I  45,490  43,078 to 61,358  52,496    

Operator ll  43,368  37,497 to  55,142  45,810    
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7. Emergency Projects 
 
For this task, we identified and included “categories outside normal parameters” in our evaluation report 
for a complete and accurate comparison. To understand the plant’s performance, we conducted 
walkthroughs and interviews to identify practices utilized at the plant that are causing potential “abnormal 
costs.” For example, the Authority budgets $340,000 for chemicals, $520,000 for electric and $450,000 
for machine and equipment repairs, respectively. Are these reasonable costs for a plant sized at 15.6 
MGD and how do they compare to peers in the industry? 
 
We benchmarked the plant by computing the following: 

 Burdened cost of treatment per MGD 
 Unit staffing levels 
 Cost distribution 
 Amount processed per employee 
 Ratio of planned to unplanned maintenance 
 Effectiveness measures – such as compliance rate 

 
We studied previous emergency events at the plant and weighed them from high importance, to medium 
importance, to low importance. This rating system defined actual emergency events and provided a 
classification for future emergencies. The first step was to define emergency projects, establish the 
frequency of each and explain the manner in which they were addressed from an operations standpoint. 
 
The Lead Operator immediately notifies the Utilities Director when having to deviate from standard 
operating procedures. When an Operator discovers an equipment failure, a process unit upset, a change in 
the wastewater or sludge characteristics that presents a process change decision, the Utilities Director 
makes all of the decisions to resolve the issue. For example, The Utilities Director notifies PADEP when 
failed equipment is out of service for repairs, a process change, or an increase in flows due to heavy rain 
events. With these current practices and procedures, the Utilities Director is on call 24/7. During power 
outages, and with no backup generator, all available Operators and Mechanics report to the facility. 
 
Response to emergency calls are more likely due to weather related events such as high flows during 
heavy rain events due to I/I issues. The staff routinely handles high flows Monday through Wednesday 
with no additional staffing. When high flows occur Thursday through Sunday, the Utilities Director calls 
in an additional Operator for each shift, resulting in overtime. 
 
a) Heavy Rain Events 
During high rain events, the Operators increase their rounds to once per hour to increase monitoring 
conditions while notifying the Utilities Director of various levels throughout the treatment process. The 
following is a list of activities performed at the wastewater treatment plant during high flow events: 

 at 10 MGD 
 maintain all shifts with 2 Operators, 
 decrease flow from aeration tanks A and B to retain 30% of the biosolids, 
 turn off blowers for 4 hours, stop receiving septage from haulers, 
 reduce liquid waste sludge to one truck at a time, 
 notify PADEP of process changes, 
 maintain a 10 foot sludge blanket (or lower) in the clarifiers, 

 at 25 MGD 
 when Lower Pottsgrove Township turns on high flow pumps at Porter Road pump station 

they notify the Borough’s Operators, 
 Operators bolt a flood gate inside the Headworks to prevent overflow, 
 Operators manually rake rags off the bar screen bypass at the Headworks with additional 

flows from Porter Road pump station, 
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 switch the lead pump at lower Pump House from automatic to remote and the lag pump 
to off, 

 perform a chlorine residual on the chlorine contact tank and the de-chlorination tank, and 
make adjustments to maintain a minimum chlorine residual of 0.5 m/l, 

 
 

b) Overtime  
90 percent or more of overtime at the plant relates to staff shortages that has occurred over the last four 
years.  PBA has had to replace four operators, which takes a significant amount of time (placing the ad, 
interviews, etc.). New operators first need to be trained which takes additional time. 
 
In terms of overtime due to injury, one staff member has been the source of all injury overtime over the 
last four years; however, the individual was able to work but had physical limitations in which he needed 
assistance from others to cover his specific responsibilities at the plant.  As far as overtime due to sick 
leave, one staff member had a health issue that required him to be off for three months.  In addition, when 
someone is on vacation, overtime occurs to fill the shift.  During heavy rain events, there is overtime.  
Days lost to sickness have run between 499 and 633 hours for the past 3 years.  A Workers compensation 
case in 2011 resulted in 90 days lost due to injury.  Overtime is budgeted at 5.8% each year, close to the 
industry target of 5%, so this is a reasonable amount of overtime. 
 
B. Wastewater Treatment Plant  
The Pottstown Wastewater Treatment Plant treats domestic and industrial wastewater flows from the 
Borough of Pottstown and the adjacent communities of Lower Pottsgrove Township, Upper Pottsgrove 
Township and West Pottsgrove Township. Treated effluent is discharged into the Schuylkill River. 
Following a plant upgrade in 1991, the current rated design capacity of the treatment plant is 15.6 MGD. 
The existing facility is located in the southeast corner of the Borough along the Industrial Highway 
(Moser Road) near the intersection of Yost Road. 
 
The JMT Team inspected and reviewed the efficiency and effectiveness of each unit process at the 
wastewater treatment plant (plant). The plant consists of a headworks facility utilizing mechanical bar 
screens and comminutors, followed by preaeration grit basins, aeration basins, final clarifiers and 
disinfection tanks utilizing gaseous chlorine. In terms of biosolids processing, waste activated sludge 
(WAS) is thickened, then stabilized by aerobic digestion before conveyance to centrifuges for dewatering 
purposes resulting in a Class B product. The plant has the option to generate Class A product by utilizing 
new indirect thermal drying technology. The plant treats an average of 6 MGD; however, flows can reach 
an excess of 50 MGD during a heavy rain event like what occurred in April 2014. This is an estimated 
flow only as currently flow in excess of 32 MGD cannot be metered since the existing flow meter flat 
lines at 32 MGD. 
 

The JMT Team performed onsite inspection of each process unit (listed below) at the plant to evaluate 
their effectiveness, provide operational advice, and make recommendations to improve operations. 

 Influent Pumping Station 
 Mechanical Bar Screen 
 Aerated Grit Chamber 
 Aeration Tanks 
 Final Clarifiers 
 Chlorine Contact Tank 
 Rotary Thickeners 
 Aerobic Digesters 
 Centrifuges 
 Thermal Dryer 
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Refer to Appendix L for a catalog of the PBA wastewater treatment plant photographs.  Refer to the 
Figure 2 graphic below illustrating each major unit process at the PBA plant, superimposed over an aerial 
photograph: 

 

 
Figure 2 – Pottstown Borough Authority Plant Aerial Photograph 

In addition, to visualize the hydraulic flow pattern as well as the plant’s biosolids processing capabilities, 
please refer to the general plant Process Flow Diagram as Figure 3 below illustrating each major unit 
process. Appendix M presents a more detailed plant process flow diagram depicting additional unit 
processes. 

 
Figure 3  

 General Plant Process Flow Diagram 
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According to the 2011, 2012, and 2013 Chapter 94 reports, the average monthly flow at the plant has been 
less than the permitted capacity of 15.6 MGD, despite the high infiltration and inflow (I/I) and peak daily 
flows experienced at the plant. Please refer to Figure 4 below, presenting three years of hydraulic 
wastewater data (2011-2013) at the plant per the Chapter 94 reports charted against annual rainfall data: 
 

 
Figure 4 

3 Year Hydraulic Flow Data 

Not illustrated on the graph are peak daily flows, which can exceed 50 MGD as an estimated flow only. 
This “off the chart” flow due to heavy rain events causes operation problems at the plant. Once flow 
exceeds 25 MGD, operations turn down air at the aeration tanks, which compromises biological treatment 
capability. 
 
The plant discharges treated effluent to the Schuylkill River. PADEP imposes typical secondary activated 
sludge treatment requirements at this facility.  JMT contacted PADEP who indicated that the new permit 
contains a new total phosphorus and nitrogen monitor only requirement.  Plus, PADEP stipulates, as 
negotiated by PBA, a new total dissolved solids (TDS) limit.  The new permit effective February 1, 2014 
will last less than one year.  This is unusual as NPDES permits typically last 5 years before renewal is 
required but was done to monitor TDS levels.  Please refer to Table 15 below, which presents the 
Authority’s pertinent treatment parameters in accordance with its NPDES permit (#PA 0026786): 
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Table 15 

PBA NPDES Permit Summary 

 
Maximum Load 

Allocation 
Maximum Load 

Allocation 

Pollutant 
Monthly 
(lb/day) 

Weekly 
(lb/day)

Monthly 
(mg/l) 

Weekly 
(mg/l) 

CBOD         
 (5/1 - 10/31) 2143 3215 20 30 
 (11/1 - 4/30) 2679 4287 25 40 
Total Suspended Solids 3215 4823 30 45 
Ammonia (As N) 
 (5/1 - 10/31) 857 - 8 12 
 (11/1 - 4/30) 2143 - 16 30 
Fecal Coliform (no. per 100 ml) 200 
Dissolved Oxygen (Min. 5.0 mg/l at all times) 
Residual Chlorine 0.5 mg/l 
Total Phosphorus/Nitrogen Monitor/Report 
Total Dissolved Solids *    3000 

 * Negotiated Limit that will be monitored for 1 year 
 

 
Appendix N includes the NPDES permit for the PBA plant. Per the scope of services in the RFP and 
Addendum #1, the JMT team reviewed and evaluated the Authority’s wastewater treatment plant under 
each of the following categories:  

 Plant Operations 
 Plant Maintenance Programs 
 Imported Sludge Program 
 Imported Septage Program 
 Class A versus Class B biosolids  

 
1. Liquid Unit Processes 
 
In terms of liquid process, the treatment plant consists of headworks with mechanical bar screens and 
comminutors, followed by modified pre-aeration/grit chambers, eight aeration tanks and at the end of the 
plant, two final clarifiers and last, chlorine and de-chlorination tanks, prior to stream discharge through a 
final effluent tank with a parshall flume to meter flow. After chlorination, the effluent is discharged 
through two 24-inch outfall pipes into the Schuylkill River. Documentation specific to the plant as 
provided by PBA is included in Appendix D. 
 
The following is a description of each unit process followed by routine operations and preventive 
maintenance performed. At the end of each unit process, we provide efficiencies and/or inefficiencies 
discovered through JMT’s plant inspection team along with recommendations for plant improvements or 
operational changes, if necessary. In addition, a rating of the unit process follows each process description 
from 1 (poor) to 5 (very good). 
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a) Influent Pump House 
Description: The onsite pump station, Pump House, receives some of the raw wastewater from the sewers 
in the Borough that gravity flows into a deep wet well. The raw wastewater passes through a mechanical 
bar screen and pumped by one of the two 5,000 gpm alternating pumps to the headworks of Mechanical 
Bar Screen Building. The mechanical bar screen is on a timer that engages the rake to scrape the rags and 
other debris off the bar screen, lift them out of the wet well and into the wheelbarrow dumpster. Debris 
collected in the dumpster is hauled offsite to a landfill for disposal. 
 
Plant Operations: During each round (4) of each shift (3), the Lead Operator physically inspects the 
influent pump station logging run hours, checking for leaks, overheating of motors and unusual noise. He 
or she ensures the mechanical bar screen is operating properly and replaces the full wheelbarrow with an 
empty wheelbarrow as needed. 
 
Plant/Equipment Maintenance: The maintenance staff greases bearings and pumps quarterly, and inspects 
and replaces packing glands as needed. Outside contractors pull and service pumps every ten years 
replacing impellers and/or shafts as needed. 
 
Inspection Comment/Recommendations: From visual observation, the pump station building and pumps 
are in very good condition; clean, painted and maintained. JMT recommends servicing pumps more 
frequently, than every 10 years utilizing an asset management plan. The mechanical bar screen has been 
in service over 20 years, though functioning, it should be replaced. Rating 4. 
 
b) Mechanical Bar Screen Building (Headworks) 
Description: The Mechanical Bar Screen Building receives all of the raw influent wastewater from the 
following sources: 
 PBA’s onsite influent pump station (Pump House), 
 PBA’s Memorial Park Pump Station (combined with wastewater from Grosstown Road and Circle 

Progress Pump Stations), 
 Lower Pottsgrove Township’s Porter Road Pump Station (combined with flows from Villa Drive and 

Sanatoga Lake Pump Stations), and 
 four septage receiving stations at various locations throughout the wastewater treatment plant. 

 
As the raw wastewater enters the headworks it splits between two FMC® mechanical bar screens that 
collects and prevents large inorganic objects (i.e., rocks, wood, rags, etc.) from entering the treatment 
process. Timers engage the mechanical bar screen rake to scrape off the collected debris on the bar screen 
and drops them into a wheelbarrow dumpster. Debris collected in the dumpster is hauled offsite to a 
landfill for disposal. The screened wastewater then passes through one of the two Dimminutors® (open 
channel comminutors) to break down the remaining debris into smaller pieces prior to entering the 
treatment process. Volume of screening removed will vary from 1.5 to 2.5 cu. yds. per day. 
 
Plant Operations: During each shift (3), the Lead Operator inspects the mechanical bar screens 4 times 
per shift to ensure they are working properly and replaces the filled wheelbarrow with an empty one. 
During the third shift at 12 midnight, the Lead Operator collects the raw influent 24-hour composite 
sample (refrigerated), sets up the sampler for the next 24-hour sampling period, and takes the composite 
sample to the onsite PADEP certified laboratory and stores it in the refrigerator for analysis by the 
Borough’s Laboratory Analyst. 
 
During high flow events, Lower Pottsgrove Township’s Operator redirects their raw wastewater from the 
Porter Road Pump Station to a separate bypass channel around the mechanical bar screens, through a 
fixed bar screen and recombined with wastewater as it enters the Pista Grit Removal tanks. An Operator 
manually rakes the rags off the bar screen through the high flow event, as needed. In anticipation of high 
flow events, the Operator bolts a high flow doorplate inside the doorway to the Mechanical Bar Screen 
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Building to prevent overflows. Level sensors in the headworks’ influent channels override the mechanical 
bar screen timers to engage them more frequently during high flow events. 
 
Plant/Equipment Maintenance: Within the past two years, the maintenance staff refurbished both 
mechanical bar screens and replaced the metal covers with stainless steel. The maintenance staff performs 
routine maintenance on equipment per manufacturer’s recommendation or Best Management Practice. 
 
Inspection Comment/Recommendations: Debris collected and removed from the mechanical bar screens 
also removes organics from the wastewater stream. Rags and other debris pass through the Dimminutors® 
during high flow events negatively affecting the treatment process downstream. Though JMT 
recommends making some improvement here to avoid rags from entering the treatment process that 
causes clogging of pumps, it may not be plausible unless the surge of high flows due to I/I issues 
throughout the municipalities’ collection systems are addressed. In conclusion, this is a major hydraulic 
bottleneck of the treatment process during heavy rain events that could lead to raw wastewater overflows. 
Rating 2. 
 
c) Pista Grit Removal 

Description: The forward flow from the headworks passes through two Pista Grit® Removal tanks , 
currently off-line, that consist of 16-foot diameter tank (with a 2’-2”sidewall depth), a 5-foot diameter 
stilling well (6’-10”) that holds a total volume of 4,265 gallons.  
 
When the Pista Grit® system is online, grit removed from the treatment process is washed and 
dewatered within the grit building and deposited by use of a conveyor into a dumpster outside the 
building for temporary storage. The dumpster holds the grit temporarily until it can be removed for 
disposal. Overflow and backwash from this process flows by gravity to its outlet into the grit chambers’ 
effluent trough. The Pista Grit® accumulates approximately 1 to 4.75 cubic yards of grit per day. 
 
Plant Operations: The Pista Grit Removal system, though functional, is not in use because it is 
problematic to operate. The problem should be reviewed to determine a solution. Diffusers located at the 
bottom of the pre-aeration tank make it difficult to remove grit from the bottom of the tanks.  
 
Plant/Equipment Maintenance: The Maintenance staff maintains the pumps, motors, piping and control 
panel either per manufacturer’s recommendation or per Best Management Practices. 
 

Inspection Comment/Recommendations: JMT recommends using the Pista Grit® that will adequately 
remove the grit. Rating 3. 
 
d) Pre-Aeration Tanks (Grit Chambers) 
Description: The split-flow from the Pista Grit® tanks hydraulically enters two parallel pre-aeration tanks 
(originally designed as clarifiers for grease removal) modified with an aeration system to reduce odors 
and to allow heavy debris (grit) to fall out of the wastewater stream and settle to the bottom of the tanks.  
 
The pre-aeration tanks consist of two parallel rectangular tanks (37’ X 30’ with a 14’ 3” sidewall depth) 
with a total volume of 118,315 gallons. Four alternating blowers provide oxygen and mixing. To mitigate 
odors, the staff replaced the course bubble diffusers with fine bubble diffusers in 2012. The pre-aerated 
wastewater gravity flows to the raw influent splitter box for biological treatment in the aeration tanks. 
 
Plant Operations: The Operators visually inspect the pre-aerations tanks during their daily rounds and 
observe for failed diffusers and odors. During increased levels of odors, the Operators inject a low dose of 
chlorine into the raw influent to mitigate the odors.  
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Plant/Equipment Maintenance: Twice per year, the staff drains the pre-aeration tanks, manually clean out 
the grit with a vacuum truck, and haul it offsite to a landfill for disposal. While the tanks are empty, the 
maintenance staff inspects the diffusers and repairs and replace as needed.  
 
Inspection Comment/Recommendations: Though the condition of the pre-aeration tanks is unappealing 
and considerably old, they effectively mitigate odors and collect settled debris. JMT Team recommends 
evaluating the unused Pista Grit system in combination with the pre-aeration tanks for a future upgrade to 
remove grit and grease and provide odor control. Rating 3. 
 
 
e) Raw Influent Splitter Box 
Description: The raw influent splitter box receives and mixes the raw influent with the return activated 
sludge (RAS) that is equally divided between four chambers marked AB, CD, EF and GH. Each chamber 
has manually operated sluice gates to direct the flow to eight activated sludge extended aeration tanks 
marked A, B, C, D, E, F, G and H. 
 
Plant Operations: During each round (4) of each shift (3), the Lead Operator inspects the splitter box to 
ensure it is operating properly and distributing flow equally to each aeration tank.  
 
Plant Maintenance: The maintenance staff greases the gate valves, as needed. 
 
Inspection Comment/Recommendations: From a visual observation, the raw influent splitter box appears 
to be in good operating condition. Rating 4. 
 
f) Aeration Tanks 
Description: The combined raw wastewater and Return Activated Sludge (RAS) flows by gravity from 
the Raw Influent Splitter Box to the front of each aeration tank that operate individually in parallel trains. 
The mixed liquor hydraulically travels through eight aeration tanks with an average retention time of 24 
hours. Though six aeration tanks could handle the average daily flows, all eight aeration tanks are in 
service. Each extended aeration treatment processes consists of fine bubble diffusers arranged in a grid 
pattern with three zones for step aeration. Each aeration tank has a total volume of 422,352 gallons.  
 
Four centrifugal blowers (alternate between two on and two in standby) provide oxygen and mixing 
though fine bubble diffusers (discs) on the bottom of each aeration tank. The activated sludge (mixed 
liquor) gravity flows to the screw pumps’ holding tank. 
 
1. Number of units     Four (4), one is standby 
2. Type of blowers    Centrifugal 
3. Capacity     Two at 4343 scfm, Two at 4115 scfm 
4. Activated sludge reactors  11,982 scfm 
5. Pre-aeration tanks   370 scfm 
6. Waste sludge holding tank  216 scfm 
 
 
Plant Operations: Twice during each shift, the Lead Operator inspects each of the eight aeration tanks to 
observe foaming and color of the mixed liquor; sample, analyze and record DO and pH for each train, and 
inspect the four alternating blowers. Once per week, a Lab Analyst collects a grab sample from each 
aeration tank and analyzes it for total suspended solids. 
 
Plant/Equipment Maintenance: The maintenance staff cleans the tanks and flexes diffusers as needed. 
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Inspection Comment/Recommendations: From a visual observation, all of the aeration tanks and 
equipment appear to be in good operating condition. With adjustments to the aeration tanks, the activated 
sludge process could potentially provide biological nutrient removal of phosphorus and ammonia, if 
required. However, if PADEP imposes a phosphorus limit, then chemical addition, using ferric chloride 
or ALUM, at a minimum, would be most likely required. Rating 4. 
 
Given the lack of tankage at the head of the plant, one new technology application that is available is 

called the CoMag® or the BioMag® process. 
 

The BioMag® process operates using ballasted flocculation, with magnetite as the ballast. Aluminum 
sulfate (alum, 48.5% solution) and an anionic polymer are used in the coagulation process along with the 
magnetite, to create a very dense floc which settles rapidly as a result of the high specific gravity of the 
magnetite (SG ≈5.2, approximately twice that of sand) inside the aeration basin. Due to the inherent 
properties of the magnetite, the ballast is easily recovered using a magnetic drum to which the substance 
adheres once sheared from the tertiary sludge. The magnetite is then recycled for repeated use, and 
phosphorus, which is bound in the precipitate, leaves the treatment stream in the tertiary sludge.  
 
The clarifier effluent passes through a final polishing filtration magnet to remove any carry-over of 
magnetite and to achieve even lower solids levels. Since the filter is electromagnetic, backwashing to 
remove particles from the filter is performed by simply turning off the power to the magnet and sending a 
slug of water for approximately ten seconds, once every five hours. Figure 5 illustrates the steps of the 

BioMag process, and Table 16 outlines typical full scale treatment results.  CoMag® is an additional step 
in this process, where further magnetite is added to the flocculation in the secondary clarifier to allow for 
an additional polishing step to remove additional particulate phosphorus.   
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Figure 5 – BioMag® Process Schematic 

(courtesy of Siemens Water Technology) 

 

 
Table 16 ‐ BioMag® Process; Typical Effluent Criteria  

MLSS        10,000 mg/L 

Clarifier Solids Loading             80 – 100 lbs/day-ft2 
SVI                             40 – 50 mL/g 
BOD5      2 mg/L 
NH3-N                               ND 
Total Nitrogen                  < 10 mg/L 

Total Phosphorus               < 0.2 mg/L Ortho            
Phosphate   < 0.05 mg/L 
Turbidity    < 0.5 NTU 

 
The use of the BioMag has been preliminarily reviewed in 2013 discussions related to high flow events 
and it turned out to be costly. The very preliminary order of magnitude estimate is around $6,000,000. 
The capture rate of BioMag is 95%. PBA has had no assurances that the BioMag remaining in the sludge 
would not be an issue for land disposal and would not be an issue for the dryer process. To fully evaluate 
this process, a more detailed study is needed to develop a cost/benefit analysis vs. other solutions to I/I 
within the plant. The other concern with adding a process to the plant is where to locate it. Any 
recommendations must take into consideration the lack of available space above the 100-year flood plain, 
or the cost for the recommendation would have to include the permitting and construction within the 100-
year flood plain. In addition, there are contaminated soils on site which would have to be legally disposed 
of to an approved landfill/ 
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g) Screw Pumps 
Description: A holding tank at the bottom of the screw pumps receives the gravity fed mixed liquor from 
the aeration tanks where five screw pumps lift the mixed liquor to the mixed liquor splitter box prior to 
returning to the clarifiers. 
 
1. Number of units    Five (5) (1 screw pump is standby) 
2. Size     72-inch diameter 
3. Capacity    10,000 gpm each 
 
Plant Operations: During each round (4) of each shift (3), the Lead Operator inspects the oil level at the 
sight glass and fills it with oil as needed. Once during each shift, with average daily flows, the Lead 
Operator manually alternates the screw pumps by: 
 turning on the oiler switch for the pumps in standby, 
 visually seeing oil running down the screw pump shaft, 
 turning off the oiler switch, 
 turning on the standby pumps, and 
 turning off the on pumps. 

 
During extremely cold winter days, the Lead Operators will alternate the screw pumps hourly. During 
high flow events, the Lead Operator will place four screw pumps in service to keep up with the increased 
flows. 
 
Plant/Equipment Maintenance: As preventive maintenance, the Maintenance Staff filters the oil in the 
gearbox twice per year, grease rings and rollers quarterly, and adjust belts as needed. They also maintain 
the oiler system checking levels, repairing and/or replacing check valves as needed. Appendix O includes 
a field service report pertaining to the screw pumps. 
 
Inspection Comment/Recommendations: From a visual observation, all of the screw pumps and 
equipment appear to be in average operating condition. With the long delivery time to replace a failed 
screw pump, in addition to the history of broken shafts and bearing failures, the JMT Team recommends 
an emergency backup plan. Secondly, some utilities have changed out screw pumps with centrifugal 
submersible pumps because they are such a high maintenance item. “Shearing of the floc” may also be an 
issue so single, double vane or recessed impellers would have to be evaluated along with operation at 
slower speeds if submersible pumps are installed. We recommend replacing the screw pumps, one at a 
time as they fail, with a submersible pump system. Implementing an Asset Management plan for at least 
the larger pieces of equipment would provide for significant improvement in predicting maintenance 
requirements. In the last 15 years of operation, the previous budgets has allocated monies for each screw 
pump to be fully inspected and the bearing replaced, plus other identified long term maintenance issues 
addressed. To replace the screw pumps with a new submersible pump stations, capable of pumping a rate 
of over 60 MGD, may require a new pump station. The new pump station would be constructed while the 
existing facilities remains in operation. Rating 2. 
 
h) Mixed Liquor Splitter Box 
Description: The mixed liquor splitter box has two manually operated dual shaft sluice gates that divide 
the mixed liquor equally between two clarifiers. Slow rotating skimmers push floatable debris (plastics, 
greases, etc.) on the surface of the clarifiers that leads up to a scum pit in the splitter box.  
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Plant Operations: The Lead Operator inspects the mixed liquor splitter box daily to ensure it is operating 
properly. The Operators collect a grab sample and take it to PBA’s laboratory for total suspended solids 
analysis and 30-minute settle ability for process control adjustments. When the scum pit is full, the 
Operators empty the scum pit with a vacuum truck and dispose of it into the hauler receiving station for 
treatment in the aerobic digesters. 
 
Plant Maintenance: The Maintenance Staff maintains the splitter box using Best Management Practices. 
 
Inspection Comment/Recommendations: From a visual observation, the mixed liquor splitter box appears 
to be in good operating condition. Rating 4. 
 
i) Final Clarifiers  
Description: Two circular clarifiers operate individually in parallel trains each equipped with a skimmer 
on top of the surface to remove floatable debris and a scrapper on the bottom of the clarifier to collect 
return activated sludge into a pit that gravity flows to the RAS wet well. Each clarifiers consists of 117-
foot diameter tank with a 14-foot sidewall depth, a surface area of 10,751 square feet, and a weir length of 
672 feet with a volume of 1,125,878 gal/tank 
 
Plant Operations: During each round (4) of each shift (3), the Lead Operator inspects each clarifier, 
observes the skimmer is moving, the beach and weirs are free of debris, and measures the sludge blanket 
depth. Using a sludge judge, the Operator measures and records the sludge blanket at various places 
(depending on flows) inside the clarifier. The Operators maintain a foot (or less) blanket.  

Plant/Equipment Maintenance: The Maintenance Staff performs preventive maintenance per Best 
Management Practices. 

Inspection Comment/Recommendations: From a visual observation, both clarifiers appear to be in good 
working condition. To provide flexibility in the treatment process, especially if the I/I is not significantly 
reduced, JMT Team recommends decreasing the hydraulic loading rate to the existing clarifiers by adding 
a third clarifier or by alternate means.. Rating 4. 
 
j) Chlorine Contact Tank 
Description: Two rectangular chlorine contact tanks provide the necessary detention time to disinfect the 
treated effluent. A chemical feed pump injects sodium bisulfite into the end of the second chlorine contact 
tank for de-chlorination. The chlorine contact tanks consist of two serpentine channels, each 76 feet long 
and 27 feet wide with a sidewall depth of 11 feet and hold a volume of 168,838 gallons. 
  
The chlorine building contains a chlorination system capable of supplying chlorine at a rate of up to 2,400 
pounds per day for forward flow disinfection, and up to 1,950 pounds per day for RAS treatment. 
Average chlorine consumption is 1,170 pounds per day for effluent disinfection at a flow rate of 15.6 
MGD. Purchasing Chlorine gas is economical at $3.75/ton. 
 
Plant Operations: During each round (4) of each shift (3), the Lead Operator inspects the chlorine contact 
tanks, collects grab samples from the chlorine contact and the de-chlorination tanks, analyzes them for 
chlorine residuals, and logs results. Based upon the chlorine residuals and current flows, the Lead 
Operator adjusts the gas chlorine and the sodium bisulfate feed rates per the posted standard operating 
procedures. 
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Once per week, the Operators drain both chlorine contact tanks separately and, using a fire hose with 
utility water, washes out the settled debris and it is returned to the headworks. The Lead Operator also 
washes off the debris collected on a metal screen that prevents debris from entering the utility water and 
final effluent. 
 
Plant/Equipment Maintenance: The Maintenance Staff maintains the chlorine contact tank including the 
valve actuators using Best Management Practices. 
 
Inspection Comment/Recommendations: From a visual observation, both chorine contact tanks appear to 
be in good working condition. Noticeable floatable solids, scum, and grease were evident in the tanks. 
Recommend the addition of a scum trough to capture floatable solids as a prevention from disposal to the 
stream. Rating 3. 
 
k) Utility Water Supply 
Description: The wastewater treatment plant uses utility water generated from the treated effluent 
pumped out of the chlorine contact tank and filtered with fine screen filters prior to use in the treatment 
facility. The utility water system (upgraded in 2011) consists of three vertical turbine (constant pressure) 
pumps with variable speed to produce up to 450 gallons per minute. The system is equipped with a 
strainer to manual cleaning as needed. 
 
Plant Operations: During each shift, the Lead Operator inspects the utility water pump house to ensure it 
is working properly. 
 
Plant/Equipment Maintenance: The Maintenance Staff rebuilt the fine screen filters and installed new 
pumps in 2011. The Maintenance Staff annually pulls and cleans the fine screen filters.  
 
Inspection Comment/Recommendations: From a visual observation, the utility water appears to be in very 
good working condition. Rating 5. 
 
l) Final Effluent Flow Meters 
Description: A Final Effluent Tank (that follows the chlorine disinfection and de-chlorination tanks) is 
equipped with a parshall flume and an ultrasonic flow meter that measures the final effluent prior to 

stream discharge. In addition, a Sigma® flow meter, also inside the Final Effluent Tank captures higher 
flows during high rain events. 
 
Plant Operations: During the third shift at 12 midnight, the Lead Operator records the final effluent flow, 
collects the flow paced 24-hour composite sample (refrigerated), sets up the sampler for the next 24-hour 
sampling period, takes the composite sample to the onsite PADEP accredited laboratory, and stores it in a 
refrigerator for analysis by the Laboratory Analyst. 
 
Plant/Equipment Maintenance: The Maintenance Staff maintains the Final Effluent Tank using Best 
Management Practices. An outside contractor calibrates the flow meters annually. 
 
Inspection Comment/Recommendations: From a visual observation, the Final Effluent Meter appears to 
be in average working condition and operates properly during normal flows. However, during high rain 
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events, the water turbulence produces false effluent readings above 32 MGD. This meter is planned to be 
replaced in 2014 under contracts 148 and 149 to add a parallel flume to allow the plant to accurately 
record the peak flows up to 64 MGD. Rating 1. 
 
m) RAS Wet Well Tank 
Description: Pumps lift the Return Activated Sludge (RAS) settled in the clarifiers to the RAS Wet Well 
Tank, where it combines with filtrate from the rotary drums and is returned by gravity to the aeration 
tanks through the raw influent splitter box. The RAS Wet Well Tank is equipped with two submerged 
turbine mixers to keep the RAS thoroughly mixed, two sludge pumps that waste sludge out of the RAS 
Wet Well Tank to two rotary drum thickeners. The tank is also equipped with a sludge pump to lift the 
RAS to the aerobic digesters for thinning digested sludge to maintain the percent solids prior to 
dewatering through the centrifuge. The tank has a retention time or approximately one minute. 
 
Plant Operations: During each round (4) of each shift (3), the Lead Operator inspects the RAS Wet Well 
Tank. The first shift Lead Operator daily takes a grab mixed liquor suspended solids (MLSS) sample to 
the laboratory for total suspended solids analysis. The Operators inject a low dose of chlorine into the 
RAS Wet Well Tank to reduce filamentous growth that could prevent good settle-ability in the aeration 
tanks. 
 
Plant/Equipment Maintenance: The Maintenance Staff annually service the sludge pump and mixers per 
Best Management Practices. 
 
Inspection Comment/Recommendations: From a visual observation, the RAS Wet Well Tank appears to 
be in good working condition. Rating 4. 
 
n) Alternate Forms of Disinfection 
Chlorine gas has traditionally been used for wastewater disinfection since the 1930’s, as an inexpensive 
and effective means of disinfection, but comes at the cost of extensive risk management and supervision. 
Disinfection by-products and residual chlorine can be a concern based on dosage rate and receiving water 
bodies with chlorine application. Sodium hypochlorite (liquid bleach) is an alternative to chlorine gas; 
however, it is more costly and has similar environmental concerns but with a greater degree less of risk 
management should a spill or tank leak or failure occur.  
 
The increasing concerns about the hazards of chlorine disinfection to the public, the operators and the 
environment have increased the overall cost of chlorination and dechlorination chemicals along with the 
administrative efforts required to meet safety regulations. As a result, UV disinfection has increasingly 
become the method of choice for wastewater disinfection due to some significant advantages over 
chlorine-based disinfection. Specifically, UV has been proven effective in various types of effluent, 
requires less maintenance, and is cost-effective and can be retrofitted in many applications to existing 
chlorine contact tanks and has significant benefits compared to chlorine disinfection. 
 
Advancements in UV technology over the years have significantly reduced the amount of maintenance 
required by operations staff. Advances such as the automatic chemical/mechanical cleaning systems, has 
reduced the need to manually clean lamp quartz sleeves. The development of more efficient, longer-life 
and high-output lamps results in fewer lamps to service and maintain as well as reduces the required 
footprint. 
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UV disinfection also has the added benefits of not being affected by temperature or pH of the effluent. 
UV does not create any disinfection byproducts and can disinfect chlorine-resistant microorganisms like 
Cryptosporidium and Giardia. Retrofitting the gaseous chlorine to UV should be considered. 
 
o) Flood Protection 
The 100-year flood elevation of the Schuylkill River across the Pottstown Wastewater Treatment Plant 
has been delineated by a F.E.M.A. flood insurance study as elevation 140 feet-2 inches. The floodplain 
encroaches on approximately 60 percent of the wastewater treatment plant property. 
 
The existing aeration tanks are presently located within the 100-year floodplain. The old tanks have a top 
wall elevation of 137 feet 6 inches (137’ 6”). To protect these tanks from the 100-year flood, an earthen 
berm was built surrounding the tanks with a top berm elevation of 141 feet 8 inches. A 48-inch outfall 
sewer was constructed in the 100-year floodplain. The top of the manhole is at elevation 127' so a 
watertight manhole cover is provided.  
 
No other structures remain within the 100-year floodplain. The plant is designed to function hydraulically 
during a 100-year flood, and since access to the plant lies outside the 100-year floodplain, all units and 
buildings should be accessible during a flood. This limits any new tankage or technology to be placed in 
the open space near the aeration tanks. 
 
p) Emergency Power 
Presently, dual power feeds provide primary and secondary power to the plant as supplied by PECO. 
While this appears to provide reliable power supply, recently, the plant experienced a power outage in 
April 2014. A meeting with PECO should determine “root cause” of the problem as to why it occurred. 
 
Most of the peer group utilities have onsite emergency generators that provide auxiliary power in the 
event of an outage. Providing full emergency backup would require two generators (750 KVA or 1000 
KVA) at an estimated cost of between $1.2m to $1.5m. Location of the proposed generators and soil 
conditions would also have to be evaluated. 
 
q) Safety Considerations 
The Pottstown Wastewater Treatment Plant 1989 upgrade was designed following applicable OSHA and 
PADEP requirements.  Safety features included the following: 

1. Fence around site – except no gate or card reader 
2. Shaft guards on motor drives and couplings 
3. Hand railing around tanks 
4. Alarms and emergency showers at the chlorine building and laboratory 
5. Eye wash stations at polymer systems and laboratory 
6. Provision of first-aid kit in the control building 
7. Posting of "Non-Potable Water" signs at yard hydrants 
8. Containment dikes around polymer tanks 
 
 
 
 
 
 

 
Pertinent flow data as well as influent flow distribution as taken from the 1990 design engineers report 
during the last upgrade is presented in Table 17 below: 
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Table 17 

PBA Plant; Flow and Distribution
Influent Flow Rates 
Description 

Plant 
Total 

Average Daily Flow, mgd: 12.85 
Max. Monthly Flow, mgd: 15.60 
Peak Storm Day Flow, mgd: 27.03 
Peak Hourly Flow Rate, mgd: 30.00 
Peak Instantaneous Flow Rate, mgd: 32.00 
Influent Flow Distribution 
Source 

Max. Monthly Flow 
MGD 

Lower Pottsgrove Force Main 3.747 
Hillside Gravity Interceptor 0.725 
Bailey Gravity Interceptor 2.661 
Existing WWTP Pump Station 6.045 
Manatawny Creek Pump Station 2.442 
Totals 15.620 
 
2. Biosolids Unit Processes 
 
Treatment of the bio-solids generated at the treatment plant consists of two rotary thickeners, two aerobic 
digesters, two centrifuges and a thermal dryer to produce Class A and/or Class B sludge for land 
application. Appendix P provides documentation specific to the biosolids program as provided by PBA 
staff. 
 
The treatment plant also receives and treats residential septage from outside septic haulers as well as 
liquid waste fed directly to the digesters from preapproved municipalities and industries including 
leachate. 
 
Waste activated sludge is mechanically thickened, aerobically digested, and dewatered by centrifuges 
prior to discharge into a sludge bulking system. The sludge bulking system was designed to blend sand 
with the processed sludge in order to increase the solids content. The sludge will then meet the required 
20 percent minimum solids content required for landfill disposal. A 16 cu. yd. dumpster stores the sludge 
temporarily, prior to disposal. The dumpster is covered by a canopy. Filtrate removed during the sludge 
dewatering process is sent by force main to the pre-aeration tank influent box. Anticipated sludge 
accumulation (prior to blending) is 38 to 93 cu. yds. per day.   
 
The Pottstown Landfill operated by Waste Management of PA, located on Sells Road, Pottstown, was 
closed in the 1990s. This precipitated the need to look at alternate methods of disposal. 
 
a) Rotary Drum Thickeners  
Description: Sludge pumps waste sludge out of the RAS Wet Well Tank and two rotary drums thicken 
the sludge at up to 300 GPM. A chemical feed pump adds liquid polymer to the liquid sludge prior to 
entering the rotary drums to start the thickening process. Inside the rotary drums, an auger mixes and 
moves the sludge through the drum and a rotating fine screen allows the liquid to fall out to produce 
sludge at about 2 to 3 percent solids. The thickened sludge gravity flows to the Sludge Thickener Tank. 
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 Equipment 
 

1. Number of thickeners   Two (2) 
2. Type      Mechanical rotary thickeners  
3. Discharge provisions    Screw conveyor with discharge to   
      thickened sludge holding tank 

 
 Process Information 

  
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
The old dissolved air flotation tank was retrofitted and divided into two zones.  First zone is for receiving 
WAS prior to sludge thickening and the second zone is dedicated to holding thickened sludge for transfer 
to the aerobic digesters. 
 
Plant Operations: During each round (4) of each shift (3), the Lead Operator inspects the rotary drums, 
washes down the debris collected on the screen and ensures they are working properly. 
 
Plant/Equipment Maintenance: The Maintenance Staff performs preventive maintenance (oil, grease, 
etc.) using Best Management Practices. In 2013, the Maintenance Staff refurbished one of the rotary 
drums and is refurbishing the other drum during our review. 
 
Inspection Comment/Recommendations: From a visual observation, the rotary drums appear to be in good 
working condition. Rating 4. 
 
b) Sludge Thickener Tank 
Description: The Sludge Thickener Tank is equipped with a mixer and sludge pumps to lift the thickened 
sludge to the aerobic digesters for further treatment. 
 
Plant Operations: During each round (4) of each shift (3), the Lead Operator inspects the Sludge 
Thickener Tank and adjusts the mixer, on or off, to keep the sludge mixed to maintain 2 to 3 percent 
solids. The first shift Lead Operator collects a grab sample of the thickened sludge daily and takes them to 
the Borough’s laboratory for total solids and analysis. 
 
Plant/Equipment Maintenance: The Maintenance Staff annually removes and inspects the mixer to 
perform recommended maintenance per the manufacturer or by Best Management Practices.  
 

1. Sludge Load:   Minimum Maximum 
GPD 215,600           437,770 
% solids 0.62 0.62 
lbs DS/day 
 

11,211 22,620 

2. Thickeners:   
Operating                 2 2 
Days/week                   7 7 
Hours/day, max.            15 15 
Average GPM/unit          120 243 
Average lbs DS/hr/unit     
 

347 754 

3.Thickened Sludge:   
GPD                   27,480 55,450 
lbs DS/day              10,314 20,811 
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Inspection Comment/Recommendations: From a visual observation, the Sludge Thickener Tank appears to 
be in good working condition. Rating 4. 
 
 
c) Aerobic Digesters 
Description: Digester T5 typically receives WAS from the Sludge Thickener Tank, hauled in liquid waste 
from outside sludge haulers, and transferred to aerobic digester E-T5. The aerobic digesters are aerated 
and mixed with forced air from three alternating blowers with two on and one in standby. 

 
1. Number of tanks     Two (2) 
2. Dimensions 

a. ET-5A (primary)    75 ft diameter x 24’ - 11 I s.w .d. 
b. T-5 (standby)    78 ft diameter x 23' - 0" s.w.d. 

3. Volume 
a. ET-5A    823,497 gallons 
b. T-5     822,069 gallons 

4. Aeration Blowers 
 Number of units    Four (4), (one is standby) 
 Type of blowers    Positive displacement with VFD 
 Capacity     2800 scfm 
 Aerobic digester, primary   4050 scfm 
 Aerobic digester, standby   4000 scfm 
 

Thickened sludge is aerobically digested in digester ET-5A.  T-5 was intended as a stand-by digestion 
tank and as an equalization tank for trucked-in wastewaters. 
 
Plant Operations: The Lead Operator manually adds water to the digester for odor control and thinning of 
the sludge to meet optimum conditions for the dewatering process, if the percent solids increase. 
Depending on the volume or the biology of the sludge in digester E-T5, the Operators can bypass digester 
E-T5 and feed the sludge directly to digester T5. The Lead Operator collects a sludge sample from each 
digester daily and takes it to the Borough’s laboratory for total solids analysis and once per week for 
volatile solids analysis. 
 
Plant/Equipment Maintenance: The Maintenance Staff performs preventive maintenance per Best 
Management Practices. The staff annually empties the digesters to remove any buildup of grit and 
repair/replace diffusers. 
 
Inspection Comment/Recommendations: From a visual observation, both aerobic digesters appear to be in 
good working condition. Rating 4. 
 
d) Centrifuges 
Description: Two 120 GPM centrifuges dewater the sludge between 18 to 20 percent solids and are either 
pumped to the thermal dryer for Class A sludge disposal or dropped directly onto a conveyer belt and into 
a dumpster for Class B sludge disposal. Centrifuges replaced the old belt filter presses in 2005. 
 
Plant Operations: During each round (4) of each shift (3), the Lead Operator inspects the centrifuges and 
adjusts the intake feed rate and/or the polymer feed rate to achieve optimum dewatering of the sludge. 
The Lead Operator collects a centrifuge centrate sample daily for total suspended solids analysis and a 
centrifuge cake sample for a total solids analysis performed by the Borough’s laboratory. Once per week, 
the Lead Operator collects a centrifuge cake sample and takes it to the laboratory for volatile solids 
analysis.  
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Plant/Equipment Maintenance: The Maintenance Staff grease the centrifuges using Best Management 
Practices, which they discovered on their own from experiences. The manufacturer services both 
centrifuges annually. 
 
Inspection Comment/Recommendations: From a visual observation, both centrifuges appear to be in good 
working condition. JMT Recommends maintaining spare parts (bowl with barring blocks) and perform 
onsite servicing per manufacturers recommendation rather than annually sending each centrifuge out for 
service, which seems excessive. Rating 3. 
 
e) Thermal Dryer 
Description: A sludge-holding tank inside the thermal dryer receives the dewatered sludge and pumps lift 
the sludge to a thermal dryer for Class A biosolids disposal. Biosolids pass through the thermal dryer in 
about eight hours at temperatures of up to 300º F. A boiler provides the heat exchange to achieve the 
required temperatures for Class A biosolids disposal. 
 
Plant Operations: During each round (4) of each shift (3), the Lead Operator inspects the thermal sludge 
dryer and adjusts the intake feed rate, as needed. 
 
Plant/Equipment Maintenance: The Maintenance Staff performs preventive maintenance using Best 
Management Practices. The manufacturer annually services the dryer and/or makes repairs when needed. 
An outside contractor annually services the boiler. To mitigate the extensive odors generated from the 
dried sludge, the Maintenance Staff built, installed and operate a volatile spray system over and inside the 
thermal dryer building.  
 
Inspection Comment/Recommendations: From a visual observation, the thermal dryer is relatively new 
and appears to be in good working condition; however has gone down for service in May 2014. Further, 
no operations staff are boiler certified or licensed at the present time. Rating 3. 
 
3. Bulk Program 

 
The WWTP receives septage from local residential septic tanks and liquid waste (treated biosolids) from 
municipalities at its facility including leachate from a compost facility. Septage and liquid waste haulers 
have access to the Borough’s WWTP 24 hours a day, 7 days per week. The Borough’s facility has four 
designated septage receiving stations for septage waste haulers that discharge directly to the headworks 
for additional treatment through the activated sludge process. 

In addition, the Borough has two liquid waste receiving stations that pumps hauled in liquid waste from 
outside biosolids haulers directly to digester T-5 for additional treatment.  

The laboratory preapproves septage and liquid waste haulers and provides them with a password and user 
name for access to an onsite computerized login station. As the hauler brings in a load, the truck driver 
logs in, provides the generator’s name, location, type of waste, and drops off a sample. The computer 
generates a manifest receipt for each driver for his or her records. The Borough’s laboratory performs 
percent solids on municipal waste and randomly tests pH. The computerized system also creates a fee for 
each load based upon percent solids.   
 
a) Imported Biosolids Program 
 
The Authority receives a significant amount of outside solids from various sources, so it is incumbent 
upon the Authority to have an effective quality control system in place. Operations should institute high 
quality control with respect to its imported solids program due to high metals from its industrial 
customers. Our Team reviewed the procedures for receiving and managing municipal and industrial 
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sludge at the plant to determine the feasibility of the program versus costs. This appears to be reasonable 
protocol for tracking and taking in wastes. 
 
We reviewed the impact of receiving municipal and industrial sludge on the dewatering equipment and 
the bio-solids handling and disposal. Given the twelve significant industrial users (SIUs), which are 
predominately metal finishing companies, it behooves operations to maintain a strong database of outside 
haulers to assure there is an effective control system in place to properly manage this program.  
 
We reviewed the current monitoring procedures for quality and quantity control of municipal and 
industrial sludge received at the plant each day. Haulers should be certified. Furthermore, a sample should 
be taken before the solids are processed at the plant and verified. Safeguards should be in place to prevent 
a “hot” load discharge causing a system upset or a non-compliance event. Rates charged to customers are 
based upon strength of waste and percentage of solids and appear low to average compared to other 
utilities. 
 
b) Imported Septage Receiving Program 
 
Our Team reviewed the procedures for receiving residential septage at the plant to determine the 
feasibility of the program versus costs. We reviewed the impact of receiving residential septage disposed 
directly into the headworks of treatment plant, as well as the impact it has on dewatering equipment and 
the bio-solids handling and disposal facilities. Included with our staffing plan review, we identified the 
appropriate staffing levels necessary for this program. Our study included the current monitoring 
procedures for quality and quantity control of residential septage received at the plant each day. Similar to 
imported biosolids, the septage rate charged by the Authority is less than the industrial average. 
 
Under this task, the JMT Team: 

• Identified rates charged and compared to NACWA financial survey. Based upon preliminary 
review, it appears that the Authority is charging less than the industrial average for importing 
Septage and outside biosolids.   

• Reviewed rate setting to determine accuracy of rates 
• Reviewed staffing and control mechanisms 
 

4.  Biosolids Disposal Options 
 
In 2013, 2,300 dry tons of Class A material were generated by the dryer while 18,000 wet tons of Class B 
material were produced by the centrifuges.  Evaluating Class A versus Class B is the classic cost-benefit 
analysis.  Does the extra cost to produce Class A solids provide such a benefit to the Authority that it not 
only offsets the operational cost to run the dryers (which are driven by natural gas) but also offers the 
flexibility of variable disposal options? Options include disposal by landfill or land application (current 
practice) and ideally, an additional revenue stream by marketing and selling the product to the 
community. The Authority budgets $400,000/year in natural gas. These and other costs (electricity, labor, 
etc.) were evaluated to justify the reduction of solids to 70% to 90% by volume. As the Authority recently 
received bids for Class A and Class B solids, landfill disposal costs were evaluated. The JMT Team 
presented the quantitative and qualitative advantages and disadvantages of producing Class A solids 
versus Class B. Some local utilities like Derry Township sell their Class A product to farmers and 
landscapers. In addition, private companies like Synagro, USfilter and Ameresco market and sell their 
Class A biosolids. 
 
Under this task, the JMT Team: 

• Reviewed the Borough’s procedures for biosolids handling and disposal to determine the 
feasibility of the current program and compared expenses versus costs for both Class A and 
Class B solids 
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• Reviewed the current procedures for drying the sludge to produce Class A sludge including 
costs for labor, chemicals, disposal and utilities. We compared the costs with the costs to 
produce Class B sludge and noted the differences 

• Reviewed the current procedures to optimize dewatering systems including the thickeners and 
centrifuges for labor, chemical, disposal and utility costs  

• Based upon our research, we include a recommendation as to which disposal method makes the 
most sense economically for the Authority moving forward 

 
Description: Class B biosolids generated from the centrifuge are land applied to farmlands at a 
significantly lower cost than disposal at a landfill. The opportunity for land applying Class B biosolids is 
short as farmers typically employ the solids prior to seeding. Regulatory requirements for storing these 
solids include a liner underneath and a covering over top with no runoff from rain. 
 
Class A biosolids generated from the thermal dryer are land applied to farmlands at a significantly lower 
cost than Class B biosolids in terms of disposal costs. There are no regulatory requirements to store these 
solids. 
 
Plant Operations: During each round (4) of each shift (3), the Lead Operator coordinates the removal of 
filled roll off dumpsters from the centrifuges and trailers from the thermal dryer. 
 
Plant/Equipment Maintenance: The Maintenance Staff performs preventive maintenance using Best 
Management Practices to maintain the conveyor systems. 
 
Inspection Comment/Recommendations: From a visual observation, the biosolids handling and disposal 
appear to be in good working condition.  

 
JMT performed an analysis of Class A and B biosolids taking into account production and annual 
operating costs. Figure 6 illustrates the biosolids flow diagram with typical biosolids production based 
upon 2013 data.  
 
 

 
Figure 6 

Biosolids Flow Diagram 

 
On or near 2000, the Pottstown Landfill closed precipitating the need to look at alternate methods of 
biosolids disposal.  Consequently in 2005, Pottstown Borough Authority’s embarked on a capital 
improvement plan of $6.6 million to invest in upgrades related to the biosolids processing capabilities and 



Pottstown Borough Authority 
Comprehensive Review of Sanitary Sewer System – Management, Operation and Maintenance 

49 
 

capacity including the construction of a new indirect thermal dryer.  This effort reduces the biosolids 
volume being disposed, which in turn, reduces the disposal costs incurred by the Authority.  PBA now 
has the flexibility to generate Class A material by utilizing a thermal dryer to destroy pathogens and 
reduce moisture content from roughly 80% to less than 5%.  Appendix Q includes the 2012 Annual 
Report, Land Application of Biosolids indicating amount of Class A and B material generated.  

Based upon information provided by PBA, 2013 sludge production and associated disposal costs were 
provided to determine the overall biosolids program costs.  Table 18 below presents a breakdown of 
production and annual disposal costs. 

Table 18 

Class A and B Production and Annual Cost Summary 

Wet Tons (Discharge from Centrifuge)  18,000  tons @ 20% solids 

Class A 2,300  tons @ 95% solids 

Class B 14,933  tons @ 20% solids 

2013 Sludge Class B @ 20% Solids 

Class B Dry Tons  18,000  tons @ 20% solids 

Avg Monthly Production (tons)  1,500 

2013 Sludge Class A @ 95% Solids 

Class A Dry Tons  4,500  tons @ 95% solids 

Avg Monthly Production (tons)  375 

       

Centrifuge Cost  Annual Cost ($) 

Polymer  $  230,000 

Electric  $    30,000 

Maintenance  $  100,000 

Digester Elec  $  140,000 

Clean Tanks  $    30,000 

Yearly Total  $  530,000 

   

Dryer Cost 

Natural Gas  $  310,000 

Electric  $  110,000 

Maintenance  $  350,000 

Yearly Total  $  770,000 

2014 Biosolids Disposal Cost per ton  Unit Cost (1/ton) 

Class A Land App  $            23.50 

Class B Land App  $            38.50 

Landfill  $            95.00 
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The 2013 sludge production was plotted with considerations on the various percent solids available from 
each disposal option and treatment process.  Table 19 summarizes the total costs associated with Class A 
and B generation. Figure 7 illustrates the annual biosolids disposal costs for Class A and B with the 
disposal options currently available.  To be conservative, land application was limited to 6 months a year, 
with the remainder being disposed to landfill, operated and owned by waste management. 

Table 19 

Class A and B Total Cost Summary 

Cost of Class B Sludge (6 month land applied, 6 months landfill) 

Centrifuge Cost 
Land App Cost 
Natural Gas (see note) 
Landfill Cost 
Total Cost 

$      530,000 
$      346,500 
$     100,000 
$      855,000 
$  1,831,500 

Cost of Class A Sludge (6 month land applied) 

Centrifuge Cost 
Dryer Cost 
Land App Cost 
Landfill Cost 
Total Cost 

$      530,000 
$      770,000 
$        52,875 
$      213,750 
$  1,566,625 

Cost of Class A Sludge (no disposal cost ‐ Optimized) 

Centrifuge Cost 
Dryer Cost 
Land App Cost 
Landfill Cost 
Total Cost 

$      530,000 
$      770,000 
$                       ‐ 
$                       ‐ 
$  1,300,000 

Note: Due to the contract with the gas utility, costs are incurred regardless if the dryer is in operation or not.  Gas 

costs get allocated to the centrifuge unit process when the dryer is not in operation.   

 

The pathogen destruction and moisture content reduction creates a significantly more marketable product, 
with the potential of a revenue generator.  Successful biosolids management programs are a result of a 
consistent high quality product, sound marketing research, and the development of the strong 
public/private partnership.  Many larger municipal agencies developed biosolids management programs 
and made capital investments into the production of Class A biosolids in the late 1980’s and early 1990’s 
to take advantage of the beneficial use markets.  As public resistance to land application increased over 
the past 10 to 15 years, municipal agencies similar to the Pottstown Borough Authority have implemented 
or are investigating enhancements to their biosolids management programs.   
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Figure 7 

Annual Biosolids Disposal Costs 

While the Pottstown Borough Authority, which discharge to the Delaware River basin, is not directly 
impacted by the Chesapeake Bay Restoration Program, Pennsylvania municipalities within the Bay 
drainage basin are taking closer looks at the impact of biosolids land application as it relates to nutrient 
management and Bay TMDL limits.  The most likely result will be a reduction in land application rates to 
account for lower nitrogen and phosphorus with various clean bay and TMDL initiatives.  The combined 
effect will result in reductions in agricultural land use, reductions in biosolids application rates, and public 
pressures opposing biosolids land application.  This has the potential of Chesapeake Bay drainage basin 
biosolids migration into the Delaware River basin.  This biosolids migration pressure will impact 
available sites and likely increase costs. 

A good example of changing biosolids management occurring in Pennsylvania is the Lancaster Area 
Sewer Authority (LASA).  LASA has begun the planning efforts to enhance its biosolids operations from 
a Class B lime stabilized product to a Class A product, which is very similar to the Pottstown Borough 
Authority’s product.  The LASA concept plan is projected to cost $20 to $25 million and will include the 
design and construction of anaerobic digesters, dewatering, and thermal drying facilities for its 15.0 MGD 
wastewater treatment facility.  The driving factors that moved LASA to this decision are to produce a 
reliable, consistent, marketable and regulatory compliant biosolids product in an effort to continue 
beneficial use options.  

 A number of factors can affect the market factor of biosolids with the local environment.  Often times 
this product can be a revenue generator for a municipality or at least with no disposal cost associated. 
This can greatly reduce the operating costs for this portion of the project.  A no disposal cost was graphed 
(Figure 8) to relay potential savings versus current operations.  This projected scenario is called Class A 
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disposal optimized.  In the event PBA can find customers who are willing and able to take the Class A 
product, this will significantly reduce disposal costs by over $250,000/year ($1,566,625-$1,300,000).  It 
is recommended that the Authority investigate if potential parties are amenable to this arrangement, to 
generate additional revenue and as to offset the operational costs. 

 
Figure 8 

Class A Disposal Optimized 

According to Figure 8, the disposal costs of generating Class B biosolids is 17% higher than the disposal 
of Class A Biosolids.  The original basis for constructing the dyer was to provide a flexible option for 
sludge disposal that would not require the high cost and limited availability of landfill disposal. 
Therefore, it may be prudent that the Dryer be operated on a seasonal basis when the conditions are not 
acceptable for the disposal of Class B Biosolids.  With operating the dryer for defined periods of the year, 
the life of the parts could possibly be extended and there would be a set time for in depth preventive 
maintenance, which would reduce the possibility of emergency repairs, during the times when the only 
disposal option would be to the landfill.  

 
5. Efficiency of Plant Operations 
 
To determine plant efficiencies, JMT evaluated each unit process. For example, regarding the aeration 
tanks, which have been retrofitted with fine bubble diffusers, we determined if they are being properly 
optimized.  Questions and discussion points included:  
 

 Do the aeration tanks have dissolved oxygen (DO) probes to monitor DO levels?  
 Is the system being over aerated and/or over treating during the nitrification process?  
 Are the blowers capable of automatic or manual airflow adjustments via (VFDs) or other means 

to optimize performance?  
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 How does the SCADA interface perform in terms of controlling and operating the blowers to 
optimize aeration process performance?  
 

There is certainly a balance to meet the NPDES permit limits while not over aerating the tanks, which 
increases the electrical consumption and costs. We evaluated the blower operation and took inventory of 
the components. The JMT Team also reviewed the efficiency and costs of the gaseous chlorine facility as 
compared to other means of chlorination such as liquid chlorination and/or onsite generation of chlorine. 
We also reviewed the maintenance costs associated with the screw pumps to the final clarifiers, which 
have incurred high costs for rehabilitation and repairs.  
 
Our financial expert evaluated operations in the following categories using the Qualserve1 Benchmarking 
indicators: (a) Organizations Development: health and safety, training hours per full time equivalent 
(FTE), and million gallons per day (MGD) Qualserve of wastewater processed per employee, (b) 
Customer Relations: average bill, and (c) Wastewater Operations: wastewater treatment effectiveness 
rate; planned maintenance ratio, operations and maintenance costs per MG processed, and direct cost of 
treatment per MG processed. 
 
Comparisons were made to national averages utilizing such databases as the American Water Works 
Association (AWWA)/Water Environment Federation (WEF) Benchmarking and the National 
Association of Clean Water Agencies (NACWA) database. Based upon available benchmarking data, we 
made comparisons to both similar sized facilities as well as facilities operating at similar technology 
levels. 
 
Our evaluation report includes a table of comparable wastewater treatment plants with similar size, 
processes, and employees to compare staffing levels with the Authority’s. This table includes flow 
(MGD) and type of treatment process with a staffing level comparison at the functional level with a 
breakdown in staffing by:  
 

 Operations and Maintenance 
 Biosolids Handling and Disposal 
 Laboratory 
 Administration 
 Other 

 
 
6. Maintenance Programs 

 
a) Preventive and Predictive Maintenance 
The concept behind predictive maintenance is that, in most operating environments, manufacturer’s 
recommendations are very conservative. In predictive maintenance, operators monitor equipment (usually 
while it is running) to predict when maintenance will be needed. Typical predictive maintenance 
monitoring includes oil analysis, vibration sensors, heat detection, acoustics etc.  

The Maintenance Staff consists of the Operations & Maintenance Manager, two Mechanics, and one 
Electrician who perform preventive maintenance at the wastewater treatment plant and the Borough’s two 
pump stations. 
 
                                                            
1 QualServe is a voluntary program designed specifically for water and wastewater utilities under continuous 
updating and improvement. The program was developed by the American Water Works Association (AWWA) and 
Water Environment Federation (WEF) in 1996 to assist utilities in performing self‐assessments, peer reviews and 
benchmarking.  
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Operations & Maintenance Manager: We understand that the Authority does not currently utilize 
any maintenance management software systems at the plant. We recommend software and/or 
systems to improve overall management and efficiencies at the plant, so new maintenance 
management software should be considered. Without the availability of maintenance software 
program, the O&M Manager schedules all of the preventive and predictive maintenance at the 
wastewater treatment plant and performs the following tasks: 
 Makes the daily work schedule for preventive maintenance based on BMP or manufacturers 

recommendations, 
 makes the weekly work schedule for predictive maintenance based on BMP or manufacturers 

recommendations, 
 prioritizes the work schedule daily and adjusts it to respond to immediate needs of failed 

equipment posted on the Operator’s work board, 
 oversees the gas chlorine injection facility, changing out gas cylinders when empty, 
 responds to and correct gas chlorine leaks and/or emergencies, 
 ensures the Mechanics use lock out and tag out safety procedures prior to working on any 

equipment 
 

Mechanics: The Mechanics perform all of the preventive and some predictive maintenance at the 
wastewater treatment plant and performs the following tasks: 

 inspect two off-site pump stations daily (Monday through Friday) and remove debris collected at 
the bar screen and/or baskets, alternate pumps, and log data in a log book, 

 perform daily work schedule for preventive maintenance based on BMP or manufacturers 
recommendations, 

 tag equipment with date and type of preventive maintenance performed, 
 perform weekly work schedule for predictive maintenance (including vibration testing, infrared 

imaging, etc.) based on BMP or manufacturers recommendations 
 the Mechanics use lock out and tag out safety procedures prior to working on any equipment 

 
Electrician: The Electrician performs all of the preventive and some predictive maintenance on 
electrical equipment at the wastewater treatment plant and performs the following tasks: 

 perform daily work schedule for preventive maintenance based on BMP or manufacturers 
recommendations, 

 perform weekly work schedule for predictive maintenance based on BMP or manufacturers 
recommendations, 

 The Electrician uses lock out and tag out safety procedures prior to working on any electrical 
equipment 
 

Table 20 on the following page demonstrates preventive, predictive, and reactive maintenance performed 
or practiced at the facility over the years according to PBA plant staff. Predictive maintenance is to 
monitor a piece of equipment while the unit is operational. Preventive maintenance is to service a piece of 
equipment per manufacturer’s recommendations when it is shut down, like changing the oil in your car 
every 3,000 miles whether the unit really needs it or not. It is reactive maintenance when the unit shuts 
down and fails and is offline for a period of time until it is repaired. The maintenance tasks presented in 
Table 19 are more preventive in nature. The goal is to perform more predictive maintenance particularly 
on high maintenance items such as the dryer and centrifuges. With regard to the centrifuges, PBA “ships 
out” the units for rebuilding and servicing on an annual basis.  



Pottstown Borough Authority 
Comprehensive Review of Sanitary Sewer System – Management, Operation and Maintenance 

55 
 

T
ab

le
 2

0 
P

B
A

 W
W

T
P

: 
M

ai
n

te
na

n
ce

 H
is

to
ry

 a
n

d
 S

ch
ed

u
le

 



Pottstown Borough Authority 
Comprehensive Review of Sanitary Sewer System – Management, Operation and Maintenance 

56 
 

  

T
ab

le
 2

0 
(c

on
ti

n
u

ed
) 

P
B

A
 W

W
T

P
: 

M
ai

n
te

na
n

ce
 H

is
to

ry
 a

n
d

 S
ch

ed
u

le
 



Pottstown Borough Authority 
Comprehensive Review of Sanitary Sewer System – Management, Operation and Maintenance 

57 
 

  

T
ab

le
 2

0 
(c

on
ti

n
u

ed
) 

P
B

A
 W

W
T

P
: 

M
ai

n
te

na
n

ce
 H

is
to

ry
 a

n
d

 S
ch

ed
u

le
 



Pottstown Borough Authority 
Comprehensive Review of Sanitary Sewer System – Management, Operation and Maintenance 

58 
 

b) Reactive Maintenance 
The Maintenance Staff responds to failed equipment notifications from the Operator’s Work Board to 
repair or replace failed equipment. The Utilities Director prioritizes all maintenance repairs with the 
O&M Manager that mostly depends on the immediacy of the failed equipment’s need to return to service 
for continual processing of the wastewater. 
 
The implementation of a strong preventive maintenance strategy by the Maintenance Staff has 
significantly reduced emergency call outs. The planned maintenance and servicing of the equipment by 
the Maintenance Staff has not only reduced emergencies, but saved major dollars by repairing or 
upgrading the existing equipment in-house, and (by getting more years out of the equipment) increasing 
the life expectancy past its expected date of replacement.  
 
Though there is no priority spare part list, the maintenance staff does maintain a significant number of 
spare parts of major equipment to prevent long-term shutdown of the treatment process. To aid the 
Maintenance Staff, the JMT Team recommends: 

 a computerized inventory of priority or major spare parts, 
 a computerized maintenance software to provide a scheduled routine preventive maintenance on 

the equipment based on manufactures recommendations, and 
 an asset management plan of equipment with life expectancy, replacement costs in future dollars 

and a planned replacement schedule 
 

The following is a list of “High Maintenance Items” that are being addressed by operations: 

 Centrifuges – Annually servicing the centrifuges (by the manufacturer) preventing long-term shut 
downs for non-planned emergency repairs that is critical for processing biosolids. 

 Thermal Dryer – This high maintenance process item requires much attention because of normal 
wear and tear with high temperatures that breakdown internal parts that is critical for processing 
Class A biosolids which, in return, provides significant savings in terms of disposal costs. 

 Screw Pumps – These high maintenance items are costly to repair and/or replace. 
 

The JMT Team established a baseline describing current maintenance practices. Roles and responsibilities 
of plant staff were defined with regards to maintenance. We evaluated years of documentation to provide 
a fair assessment of the existing maintenance program then make recommendations for improvement. For 
example, we evaluated the maintenance costs associated with high maintenance items (i.e. screw pumps) 
as well as other plant unit process.  
 
Plant maintenance and upkeep is a good indicator of overall plant management (a well operated plant will 
be well maintained and orderly looking). In the process of reviewing more than 200 plants, we have 
developed a 30 point scale for evaluating plant maintenance and identified best practice ratings in each 
category.  
 
Next, the JMT team determined if outsourcing specific maintenance tasks to an outside service company, 
manufacturer or shop is practical and cost effective. One factor depends upon the level of sophistication, 
level of training and skill set possessed by the Authority’s maintenance staff. This may include 
outsourcing several work activities including mechanical equipment repairs, electrical equipment repairs, 
painting, landscaping, etc. Currently, only lawn mowing and specialty samples are outsourced. 
 
In terms of benchmarking, we provided an analysis of maintenance logs and review of maintenance 
software to determine the effectiveness of maintenance practices. Metrics include: 

 Benchmark ratio planned to unplanned work (hours and $) 
 Analyze maintenance logs to determine the effectiveness of maintenance scheduling – identify 

equipment that needs to be rehabbed or replaced, identify adjustments in maintenance scheduling 
strategy 
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 Review the effectiveness of any Computerized Maintenance Management Systems or Work 
Order Systems. 

 
7. Laboratory Sampling and Analysis 
 
PBA’s onsite PADEP accredited laboratory performs all process control analysis and daily-required DMR 
analysis, except for total phosphorus and total dissolved solids that is outsourced to a PADEP accredited 
laboratory for analysis. Lab staff is described as follows: 
 
Laboratory Manager: The Laboratory Manger oversees or performs the following tasks: 

 makes up the weekly work schedule including holidays and vacations, 
 orders laboratory’s chemicals and supplies and maintains a workable inventory, 
 makes up solutions and standards for laboratory testing, 
 manages all outsourced sample collection and analysis, 
 every 60 days, collect and submits sludge samples to Penn State for Analysis, and MJ Reider for 

fecal coliform and in-house sour test on sludge from digester E-T5, 
 creates and manages log books, log in numbers,  
 oversees calibration of all laboratory instruments, 
 troubleshoots and repairs laboratory instruments, 
 attends PADEP inspections and responds to all regulatory correspondences, 
 provides laboratory summary by transposing data to the monthly DMR, 
 oversees all of the sample collection and analysis procedures performed in-house, 
 annually performs quality control analysis, 
 backup MIPP inspections and sample collections, and  
 backup FOG inspections. 

 
Laboratory Analysts: Two Laboratory Analysts work the first shift Monday, Tuesday and Wednesday, 
and alternate Thursday and Friday with Saturday and Sunday. The Laboratory Staff collects and analyzes 
the following samples daily: 

 chlorine, residuals of chlorine contact and de-chlorination tanks, 
 pH and fecal coliform of the totalizer/parshall flume, and 
 pH, chlorine residual, dissolved oxygen and ammonia nitrogen of the manhole outfall 001. 
 calibrates the instruments and records calibration data in a separate log book daily, 
 records laboratory analysis in separate log books daily, and 
 3 days per week, perform site inspections of FOG customers’ facilities out in the system. 

 
Sample Collection and Analysis: The Operators collect process control samples and composite samples, 
but only perform chlorine residual and pH analysis on the process samples. The Laboratory Analysts 
collect and perform laboratory analysis on permit-required samples using Standard Methods for all 
analysis. M. J. Reider, a PADEP certified laboratory, performs the following analysis for DMR reporting: 

 Influent (once per week) – total dissolved solids, total phosphorus 
 Effluent (daily) – total dissolved solids 
 Effluent (once per week) – total phosphorus 
 Quarterly Sampling: 

 1st quarter – dryer cake, centrifuge centrate and centrifuge cake 
 2nd quarter – bulk density of dryer and centrifuge cake, Form 43 of screenings and 

grit, dryer cake and centrifuge cake. Prior pollutant Scan on the influent dryer cake 
and centrifuge cake 

 3rd quarter – dryer cake, centrifuge centrate and centrifuge cake 
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 4th quarter – dryer cake, centrifuge centrate and centrifuge cake 
 Fall – Form 26R of dryer and centrifuge cakes 

 
Table 21 below presents the parameters analyzed by laboratory staff on a weekly basis. 

Table 21 

PBA Laboratory Analysis Weekly Schedule 
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III. BOROUGH OF POTTSTOWN AND ADJACENT MUNICIPALITIES 
 
JMT reviewed the collection and conveyance system protocols for each of the contributing Townships 
and the Borough including operations and maintenance programs for the wastewater pumping stations 
(PS).  Appendix R provides the overall sanitary system map for both Pottstown and the adjacent 
municipalities.  Each contributing municipality experiences high Inflow and Infiltration (I/I) to varying 
degrees of severity with large peaking factors affecting both the performance of the conveyance system 
and receiving wastewater treatment plant.  JMT reviewed various pieces of information supplied by the 
municipalities that described their system and means by which the system is maintained and how they are 
dealing with the significant I/I issues.  In addition, our team inspected ten (10) pumping stations to 
understand the history of the station; O&M related issues; and metering capacity.  

Continuing to treat high wet weather flows at the wastewater plant exposes PBA to potential process 
failures at the facility leaving them susceptible to notice of violations (NOVs) by PADEP and possible 
monetary fines.  JMT evaluated current I/I practices of each municipality based on the information 
supplied as listed in Appendix B versus best management practices by other utility owners, including 
options to combine services among the utility owners to achieve an economy of scale savings.  
 
JMT recognizes the issues and cost implications facing utility owners in dealing with I/I and the 
associated complications in finding and removing its sources.  Sources of I/I consist of defects in the 
mainline pipes, manholes or building laterals as well as illicit stormwater connections from basements, 
roof drains or storm drains.  Based on our understanding of the total system, wastewater flow rates rise 
dramatically during wet weather events thus validating the level of I/I and specifically that in which 
directly results from rainfall or rain-derived inflow and infiltration (RDII). Additionally, we recognize the 
serious implications of the Corrective Action Plan (CAP) requirements placed by PADEP on Upper and 
Lower Pottsgrove Townships to mitigate I/I.  Lower Pottsgrove is under a PADEP imposed CAP since 
their exceeded their allocated flow capacity per the Chapter 94 report and Upper Pottsgrove is under a 
CAP as imposed per the PBA Sewage Treatment Services Agreement because they exceeded their 
allocated capacity per the agreement. 

 
In terms of conveyance, the JMT team inspected each of the ten (10) pump stations owned and 
maintained by the various municipalities.  These pump station names and flow rates are indicated in Table 
22.  These stations vary tremendously in size, condition, and O&M and are discussed in more detailed in 
subsequent portions of this Section. Appendix S includes the completed JMT pump station inspection 
forms from our site visits.  
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Table 22 ‐ Wastewater Pump Station Summary 

Municipality 
Name 

Pump Station 
Name 

Flow(Q) Comments 

Pottstown 

WWTP Influent  

Memorial Park  

Circle of Progress 

12.4 MGD 

10.0 MGD 

Small 

 

New meter planned

New meter planned 

Lower Pottsgrove 

Porter Road 

Sanatoga 

Villa Drive 

13.0 MGD** 

3.17 MGD** 

0.17 MGD 

New Force Main 

Upper Pottsgrove 
Pine Ford Road 

Regal Oaks 

0.078 MGD* 

0.54 MGD 
 

West Pottsgrove 
Grosstown Road 

Old Reading Pike

0.29 MGD** 

0.81 MGD**

No Meter 

*Flow Rate provided by UPT (average based on 42 months of data) 
** Peak Flow Rate  
 

According to the information provided to JMT and research on each utility owner, each of the four 
municipal collection systems is owned and operated separately. These systems are generally gravity 
systems with a few pump station and force mains included for conveyance. Table 23 highlights each 
municipality’s infrastructure characteristics in terms of collection and conveyance systems indicating 
length of pipe, diameter, manholes, pump stations and points of interconnection into the Borough’s 
system: 

Table 23 ‐ Collection System Summary 

 

 
 
 

 
 

Municipality 
Name 

Pipe 
Length 
(miles) 

Pipe Diameter 
Range 

(inches) 
Manholes

Pump 
Stations 

Connections 
to Pottstown's 

System 

Pottstown 72 6 – 36 1,604 3 -- 

Lower 
Pottsgrove 

48 6 – 30 1,303 3 7 

Upper 
Pottsgrove 

13 8 – 18 427 2 6 

West 
Pottsgrove 

11 8 – 12 228 2 2 
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A. Borough of Pottstown 
 

1. Collection and Conveyance Systems 
 
a) System Characteristics:  
The Sewer Collection Division within the Public Works Department maintains and operates the 
Borough’s collection system. The collection system consists of 72 miles of sewer pipe ranging in 
diameter from 6 to 36-inches, with approximately 1,600 manholes. The Sewer Collection Division 
utilizes a Borough-owned closed circuit television (CCTV) truck that is capable of inspecting the internal 
condition of sewer pipes. The Department employs two operators that are trained to operate and maintain 
the CCTV truck and its association equipment. This crew of two operators responds generally to resident 
complaints; however, the Borough solicits bids from outside contractors for larger projects due to the 
limitations of one crew and their other maintenance and customer response responsibilities.   In addition, 
the Department does not own a jetting and vacuum truck to clean the pipes which limits some of the 
crew’s capabilities in lines with debris, roots, grease, and sediment. When these situations are 
encountered, the Borough is forced to contract out this work. 
 
b) I/I Program:  
The Borough has a six step I/I program that identifies methods to reduce the amount of I/I in the 
collection system. This program includes the following: 

 
1. Investigation of sewer complaints – if a sewer complaint is submitted, sump pump discharges are 

checked on the property, rain leaders are examined to determine discharge point, and laterals are 
inspected for defects. 

2. Sewer mains are televised and repairs are prioritized based on the severity of the defects found. 
3. When new sewer mains are installed, sewer laterals are inspected and if found in poor condition the 

property owner is given notice that the lateral must be replaced. 
4. Public Works utilizes portable flow meters to identify high flow conditions; once these areas are 

identified, the mains are televised for conceivable causes.  
5. Sewer manholes are inspected for signs of leakage around the frame, brick, and pipe penetrations. If 

leakage is found, sealing form is used to prevent future leakage. If warranted, the frame and cover is 
replaced or a manhole insert is utilized if the lid is properly fitting on the frame. 

6. Sewer vents along curb lines are inspected for potential inflow and may be plugged if conditions 
allow. 
 

During 2013, the Borough’s routine maintenance consisted of the following: 
 

 Sewer Cleaning – 25,887 LF (System Percentage – 7% : 14.7 year cycle) 
 CCTV Inspection – 7,360 LF (System Percentage – 1.9% : 51.4 year cycle) 
 Root Cutting – 1,640 LF 

 
In addition, the Borough conducted inspections and coordinated necessary repairs due to sewer backups 
on 95 residential properties and nine Borough-owned properties.  In addition, as part of a preventative 
maintenance program, the Public Works replaced 70 manhole frame and lids each year within the 
collection system.  The frame and lids are replaced due to badly worn lids, which helps to reduce the 
number of riser rings that were installed over the years. With the reduction of riser rings, the amount of I/I 
can be reduced.  As reported by the Public Works, sewer main replacement projects are beyond the 
resources of the department and are contracted out as needed. 
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c) Pump Stations:  
In addition to operating and maintaining the Wastewater Treatment Facility, the PBA also operates and 
maintains three wastewater pump stations, Memorial Park pump station, Circle of Progress pump station, 
and the influent pump station to the treatment facility. The pump stations are described as follows: 

 
1. Memorial Park Pump Station: 

The Memorial Park PS located on West King Street collects flows from portions of the Borough and 
portions of the West Pottsgrove Township. The station pumps flow through a 30-inch diameter force 
main discharging directly into the headworks of the wastewater treatment facility. The pump station 
consists of four pumps with an average pumping rate of 1,800 gallons per minute (gpm) each. The 
station has an average pumping rate of 1.0 MGD with a maximum of 10.0 MGD. The effluent meter 
at the station is inoperable.  The station has a back-up diesel generator for emergency power supply 
and can last up to 3-4 days. The station includes bar screens and a comminutor that runs continually 
to remove large debris prior to the flow entering the wet well. 
 

2. Circle of Progress Pump Station: 
The Circle of Progress PS located on Circle of Progress Drive collects flows from the business park it 
resides in. The pump station consists of two pumps each with pumping capacity of 0.86 MGD. The 
sewage is pumped through a 4-inch force main which eventually flows into the Memorial Park PS. 
The upstream screening consists of a trash basket that must be maintained approximately once a 
month. A diesel generator provides back-up power to the station when power is lost. There is no 
current effluent meter at the pump station; however, the Authority is currently implementing a project 
that will add a mag-meter on the effluent pipe.  We also understand that the main contributor to the 
pump station, Sly Fox Brewery, will be increasing their beer production by 30% over the next 5 years 
which will presumably, increase flows to the sanitary pump station.  

 
3. Influent Pump Station to Treatment Facility: 

See Section II.B.1.a for the Influent Pump Station description and findings.   
 

d) Findings  
Overall, on a rating of 0 to 5, with 5 being the best, we rate the PBA I/I program at a 1.  The Borough’s 
existing plan does not include a comprehensive analysis of the I/I problems such that the most severe 
areas are targeted first.  The first line item of the program addresses resident complaints, which while 
important, may not be related to I/I elimination.  Moving forward, we recommend that the Borough 
implements a more cohesive and comprehensive I/I program tailored to meet PBA’s financial capabilities.  
The Borough’s current I/I program utilizes a reaction approach to system problems and is not a 
sustainable I/I program.  At a minimum, the program should include the following elements: 
 

 Flow and Rainfall Monitoring Program - A flow and rainfall monitoring program would aid the 
Borough in understanding the impacts to the sewer system during wet weather events and identify 
those portions of the collection contributing the highest amounts. It could also assist in 
quantifying the amount of flow from each contributing township to better document the quantity 
of receiving flow. 

 Hydraulic Modeling – A hydraulic model would utilize the information from the flow monitoring 
and rainfall analysis to predict bottlenecks in the system as well as illustrate the impacts of I/I 
reduction in those areas.  This step would be more appropriate for a capacity evaluation of the 
system but is also useful in an I/I removal program to weigh the cost/benefits of I/I removal 
versus capacity upgrades. 

 Sewer System Evaluation Survey (SSES) Program – A SSES program will help the Borough in 
understanding the sources of the I/I and allow the Borough an opportunity for “quick wins” and 
possibly locating major contributors; e.g. storm water cross connections, storm drain connections, 
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etc.  A typical SSES program would consist of the following evaluation techniques and 
prioritized in the same order: 

o Smoke testing – least expensive technique which may locate large contributions of illicit 
stormwater flows.  Costs range from $0.50 to 0.75 per foot depending on amount tested. 

o CCTV inspections – once the targeted areas have been located from flow monitoring, 
CCTV inspections should be pinpointed to those areas. CCTV inspections should be 
PACP compliant.  Costs range from $1.50 to $5.00 depending on varying factors 
including pipe diameter. 

o Manhole inspections – Manhole inspection should be MACP compliant and may range in 
costs from $90-$175 per manhole for full-descent. 

o Dye water testing – Typically used to support smoke testing.  Cost will vary greatly. 
SSES programs can range in cost and time depending on the scope of the project; however, a flow 
monitoring program and comprehensive approach will dictate where an SSES program is most 
effective. 

 Prioritization of Rehabilitation Areas – Based on the findings of the SSES program, PBA would 
identify the highest priority areas first based on the severities of system defects located and 
potential impacts of I/I.  Rehabilitation could include a vast array of improvements including: 
trenchless rehabilitation of mainline pipe and laterals, dig and replace pipe replacement, manhole 
sealing, etc. 

 Rehabilitation Effectiveness Monitoring – To measure the effectiveness of PBA’s I/I removal 
program, the Authority should consider flow monitoring of the targeted areas both prior to and 
following rehabilitation.  This would allow PBA to take credit for their I/I removal by illustrating 
the percentage of I/I removal from their system. 

 
NOTE: PBA and surrounding Townships could utilize a cost savings approach to I/I removal by utilizing 
a single contract for various services, such as flow monitoring or SSES investigations, to achieve an 
economy of scale savings. 
 
 
In addition to comments regarding I/I, the Borough should consider the purchase of a Jet/Vacuum truck to 
aid in maintaining their infrastructure. This truck should be sufficient to clear roots, debris and grease 
from the system to adequately inspect the interior of their pipe.  With this equipment on hand, the 
Borough should develop a maintenance program to flush there system over a period of specified years and 
identify trouble areas that may require more regular intervals.  This may eliminate systemic resident 
complaints and provide a higher level of service to PBA’s customers. 
 
We would also recommend following with respect to PBA’s pumping stations: 

 Memorial Park Pump Station 
o Install an effluent flow meter to enable PBA to better understand the flows conveyed to 

the Treatment Facility from this area. 
o Install a macerator at the influent to the wet well (i.e. Muffin Monster ®) to reduce pump 

clogging and accumulation of solids in the station. 
 Circle of Progress PS 

o Perform a feasibility study to assess the need to expand the pumping station to 
accommodate the pending Sly Fox Brewery growth expansion. 
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B. Lower Pottsgrove Township 
 

1. Collection and Conveyance Systems 
 

a) System Characteristics:  
Lower Pottsgrove Township (LPT) provides wastewater collection within the Township and conveys the 
sewage to the Borough for treatment and disposal. LPT’s collection system consists of 48 miles of pipe 
ranging from 6 to 30-inches in diameter, and maintains approximately 1,300 manholes. Additionally, LPT 
owns and operates three pump stations; Sanatoga Lake, Villa Drive, and Porter Road. 
 
b) I/I program:  

LPT is currently in year seven of their CAP under PADEP and is focused on reducing the amount of I/I in 
their system.  LPT utilizes a flow monitoring program to determine the effects of wet weather events on 
the collection system and prioritize target areas for rehabilitation.  LPT relocates the flow meters as 
needed to focus efforts on known problem areas within the Township. From the information provided, 
LPT has been performing system rehabilitation to eliminate I/I from their system that includes the 
following: 

 Manholes – The Township has made an effort to reduce the amount of I/I within manhole 
structures by utilizing manhole inserts (see Figure 9) to receive I/I reduction credits from 
PADEP. In addition, LPT inspects manholes are also inspected for defects and repairs are 
made based on the defects found.  

Figure 9 

Manhole Insert 

 

 Lateral Repairs – Cleanouts/vents on private laterals have been raised throughout the 
Township to aid in the reduction of I/I into the system. Additionally, property inspections 
have been conducted in areas of suspected illicit sump pumps, floor drains, and downspouts 
that are connected to the sewer system. The Township also sent informational letters to 
residents regarding illicit connections and indicated they would perform dye testing on 
properties with such suspected connections to confirm the connection. 

 Mainline Sewer Repairs – The Township utilizes CCTV inspection to identify defects 
throughout the collection system. If defects are found, repairs are made as necessary 
employing numerous repairs methods. 

 
In addition, the CAP addresses insufficient pumping capacities at both the Porter Road and Sanatoga Lake 
pump stations. This led to the installation of VFD’s at the Porter Road pump station as well as emergency 
diesel pump systems at both facilities. 

 
During the April 30, 2014 rain event, the three (3) large force mains from Lower Pottsgrove reportedly 
pumped at a flow rate of 11,902 gpm (or 17 MGD) to the plant. A large portion of this flow enters the 
WWTP through the 3rd channel in the Grit Room.  However, by a subsequent ordinance, Pottstown now 
has stipulated that Lower Pottsgrove cannot exceed a peak pumping rate of 11,800 gpm.  In review of the 
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flow data from April 30 2014, it appears that Lower Pottsgrove controlled their pumps to a maximum 
flow of 11,800 gpm in compliance with Pottstown’s ordinances.  According to the Township, magnetic 
flow meters exist on all force mains at the Porter Road and Sanatoga Road pump stations.  Additionally, 
the Township as indicated that they are currently procuring services to install magnetic flow meters on the 
force main at the Villa Drive pump station.  The meter should be operational by October 2014.  The JMT 
team questions why 11,800 gpm was used as the peak allowable flow that the PBA would accept at the 
plant given the high amount of I/I present throughout the system.  

c) Pump Stations: 
1. Sanatoga Lake Pump Station:  

 The Sanatoga Lake pump station is located along South Sanatoga Road and serves the surrounding 
residential communities. The pump station consists of three 75-hp submersible pumps rated at 1,500 
gpm each that flow through a 16-inch diameter force main and is combined with the discharge from 
the Porter Road Pump Station.  Average flow for this pump station is approximate 0.43 MGD.  The 
peak design flow for this pump station is approximately 3.17 MGD.  These flows are then transported 
to the wastewater treatment facility. As part of the CAP PADEP placed on the township, the pump 
station includes a 3,000 gpm Godwin diesel wet-weather pump. In addition, there is a connection ban 
upstream of the pump station due to its capacity constraints. Currently the pumping station does not 
have flow metering capabilities.  The Township has a current project that will increase the capacity of 
the pumping station utilizing 125-hp pumps . The backup diesel generator is exercised on a weekly 
basis as routine maintenance. Currently the pumps are controlled using a bubbler system with no level 
control redundancy. 

2. Villa Drive Pump Station: 
The Villa Drive pump station is located along Villa Drive and serves the residential development for 
which it resides.  The pump station consists of two 7.5hp grinder pumps that flow through a 4” 
diameter force main conveying flows to the Porter Road pump station. Each pump is rated at 100 gpm 
with no metering capabilities on the effluent. The pump station has no upstream screening prior to 
entering the wet well. The station does not have a backup generator. There is a current project to add 
a backup float system to supplement the current transducer that operates the pumps. 

3. Porter Road Pump Station: 
The Porter Road PS is located along Porter Road and serves a large portion of the LPT and portions 
of the Borough. The pump station consists of four (4) pumps: two 60-hp pumps and two 200-hp 
pumps plus three (3) force mains: two 18 inch lines and a 10 inch line. In addition, the pump station 
has an emergency standalone wet-weather diesel pump. Harmonic filters are utilized to help clean the 
electricity prior to sending power to the VFDs; these filters will assist in extending their service life. 
On average, the station conveys approximately 1.4 MGD and peaks to 13 MGD during wet weather 
events.  It is important to note that flow is collectively measured downstream of the junction of the 
Porter Road pump station and the Sanatoga Lake station, and individually at the Sanatoga Lake pump 
station to determine flows at each station.  
 
The pump station has three (3) force mains leaving the station that include one 10-inch and two 18-
inch pipes that are directly connected to the head works of the treatment facility. The Sanatoga PS 
force main connects to one of the 18-inch force mains (the old line) located adjacent to the pump 
station building. During normal operations (dry-weather), the pump station utilizes one 18-inch force 
main; as flow increases, the other 18 inch line activates.  Only 2 pumps can run at one time.  The 10 
inch line is used to alternate or supplement with the other 18 inch lines as needed.  The new (2011) 18 
inch force main has a control valve that modulates flow and is set such that the maximum flow cannot 
exceed 11,800 gpm per the agreement.  The pump station does not have a typical wet well, as the 
sewage enters the building via a 30-inch pipe and collects in a small wet well downstream of the 
channel. From discussions with the station operator and review of the plans, the pump station is 
demanding from an operations standpoint, primarily due to a lack of wet-well storage, the amount of 
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discharge pipes (10 inch FM, 18 inch FM and 16 inch FM coming from Sanatoga PS) plus the 
amount of valves and controls needed to operate the station.   
 

d) Operations Staffing 
 

LPT employees two full-time employees (FTEs) to operate and maintain its 48-miles of sanitary 
collection sewer system.  In the management of the collection system, LPT uses a combination of their in-
house staff and contractors.  As part of our discussion some information was conveyed regarding the 
responsibilities of the collection system staff and the perceived volume of activity. We were asked if other 
systems operated at a level of one FTE per 50 miles. 
 
Benchmarking collection system staffing only (i.e., no treatment plant) poses a number of problems: 

 Such systems are owned by units of government (cities, towns or townships) and typically are 
part of a public works organization. 

 Staffing information conveyed in organization charts are likely to be unreliable because 
collection system staff is often borrowed for other functions such as snow removal, street work, 
etc. 

 The mix of in-house work vs. contracted work will affect staffing levels. 

One way of avoiding the problem of borrowed staff is to focus on separate systems, such as authorities or 
sanitary districts. However, even here, there is likely to be some staff borrowing or overlap that occurs. 

Table 24 presents some collection system benchmarking for systems in states with similar weather 
conditions and collection systems between 16 and 203 miles. In addition, some collection system staffing 
data is presented for Pennsylvania systems whose treatment plants are comparable in size to PBA and 
have collection systems within the same size range. Some observations include the following: 

 Two of the systems had FTE/50 mile ratios of less than one. 

 There are other systems in the National Association of Clean Water Agency data base that have 
FTE/50 mile ratios of between one and two. 

 We are also aware of some government owned collection systems in this size range that may 
show 2 or more collection system personnel, but, because of borrowing, effectively have only one 
FTE.  

 Great Neck, the one outlier on the following table,  has an extremely high level of maintenance 
(they CCTV their system every 2 years) and a very active FOG program which utilizes collection 
system personnel. They provide tertiary treatment as well. 
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Table 24 ‐ Collection System Benchmarking 

 

Keeping in mind the difficulties in comparing collection system staffing (borrowing of staff, the 
difficulties in finding highly comparable systems) the answers to the questions posed by LPT are below: 

1. Do other systems operate their collection systems with 1 FTE/50 miles?  

 Systems can operate at lower levels of collection system staffing (FTE/50 miles) than LPT 
currently has.  Some systems appear to be working well at a level of around 1 FTE/50 miles. 

2. Could LP operate its collection system with one FTE? 

 Based on your reported mix of in-house and contracted work and reported level of activity for in-
house staff LPT should be able to operate at less than 2 FTE/50 mile. 

 Although some small systems actually operate with 1 or close to 1 FTE per 50 miles of collection 
system, all but one of the systems we analyzed report having 2 FTEs (even though some of their 
time is likely shared) 

Although LPT should be able to lower its FTE/50 mile metric, it is not advisable to reduce to one staff 
person without access to backup assistance in case of employee absences, sickness, emergencies etc.. All 
of the systems we looked at were in the position to borrow personnel. Consequently, any reduction to one 
full time collections person should be accompanied to access of a backup contract employee, possibly 
working with the other Townships under a sharing arrangement.  Consequently, we do not recommend 
reducing the collection system staff level as this time unless a provision for backup assistance is arranged.  

 

Utility 
Retail 

Population 
Served 

Sewer 
Length 
(Miles) 

Collection 
FTE 

Collection 
FTE per 
50 Miles 

Comment 

Lower 
Pottsgrove 

13,000 48 2 2.08 No treatment plant 

City of Ames IA 58,965 203 3.6 0.89 -- 

Great Neck 
WPCD NY 

15,000 45 4 4.44 -- 

City of Lebanon 
OH 

20,500 110 2 0.91 -- 

Valley Forge 22,000 90 3 1.66 
Utility also owns 

plant 

Exeter 
Township 

25,600 105 2 0.95 
Utility also owns 

plant 
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e) Findings  

Overall on a rating of 0 to 5, with 5 being the best, we rate the LPT I/I program at a 4.  Moving forward, 
LPT should continue to identify sources of direct and indirect I/I into the system.  The Township has 
identified priority basins for attacking the I/I and it appears is systematically addressing these basins.  The 
Township should consider a more comprehensive rehabilitation effectiveness program to measure the 
results.  The data reviewed in Appendix B of the Borough’s 2013 Municipal Wasteload Management 
Report dated March 2014, discusses briefly results of some monitoring but in the context of RDII % 
removal.  Additional evaluations of the type of rehabilitation and its effectiveness may be warranted to 
deliver the highest return on investment. 

From our review of the information provided, it appears that CCTV investigations comprise a majority of 
the investigation work to identify system defects and cross connections in the system.  The Township may 
consider other inspection techniques to further pinpoint the influences of I/I including smoke testing and 
night flow isolation testing.   

The Township has performed considerable rehabilitation of their infrastructure over the previous seven 
years including: 

 Manhole repairs and inserts 
 Mainline pipe test and seal 
 Lateral repairs 
 Cross connection removal 

In addition to the I/I recommendations, the Team recommends the Township perform a feasibility study 
on the Porter Road pump station to evaluate improving operations. With the hydraulic constraints at the 
Treatment facility compounded by the amount of I/I within the collection system, LPT should consider a 
wet-well or additional storage capacity prior to the pump station to prevent back-ups at the pump station. 
LPT’s recently approved Act 537 plan estimated that their peak flow is 11,800 GPM; however, they have 
exceeded this flow and have proposed new connections that have been brought on line. 

LPT provided an example invoice from PBA to review, which presents flow and allocation percents and 
charges pursuant to the Sewer Service Agreement. Appendix T includes a typical invoice and flow 
tabulation as issued by PBA. 

C.  Upper Pottsgrove Township 
 

1. Collection and Conveyance Systems 
 
a) System Characteristics:  
Most of the wastewater flow Upper Pottsgrove Township (UPT) collected is conveyed directly to 
Pottstown; a small portion of wastewater is conveyed from UPT to LPT for further conveyance to the 
Borough’s WWTP.  The UPT indicated that during 2013 their system experienced an average daily flow 
of approximately 380,000 GPD, of which only approximately 32,000 GPD was conveyed to the LPT.  
UPT’s collection system consists of 13 miles of sewer pipe ranging from 8 to 18-inch diameter and 427 
manholes. In addition, UPT owns and operates two pump stations located within the township; Regal 
Oaks and Pine Ford Road pumping stations. 

 
b) I/I Program:   
From the information provided by the UPT, a Corrective Actions Plan (CAP) has been in place since 
September 2011 and has focused on reducing I/I into the sewer system. UPT is under a CAP as imposed 
by the Sewage Treatment Service Agreement. The CAP has been divided into three Phases, I,II, and III 
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(information on Phase III was not provided to JMT at the time of this evaluation).  Phase I, completed in 
September 2012 primarily focused on a temporary and permanent metering programs, smoke testing, 
CCTV and localized sewer repairs.  Currently, UPT is in Phase III of its CAP.  To date, according to 
UPT, the following I/I reduction tactics have been performed: 

 Rehabilitation of manholes to include 6 repairs/replacements and installation of protection pans 
 4 laterals or building sewers have been replaced 
 Smoke testing and sump pump inspections 
 Sewer televising and temporary flow metering 
 Application for grant funding for funding through the Commonwealth Financing Authority to 

install a Cured-in-place lining on Hanover Street 

Based on permanent flow meter data, UPT prioritized their I/I removal efforts.  Additional temporary 
meters were strategically placed within the system to identify areas of the system contributing high levels 
of I/I.  This was done by comparing flow rates in dry weather and wet weather, as well as the number of 
contributing equivalent dwelling units (EDUs).  UPT focused their efforts to known problems areas for I/I 
including the Regal Oaks development and Sprogels Run Interceptor area.  Within the Regal Oaks 
development, UPT televised specific sewer mains and laterals in the oldest and lowest lying areas.  
Additionally, crews inspected all manholes and documented observed defects, appropriately.   

Field crews also conducted smoke testing in high priority areas based on results of the temporary 
metering program.  During these investigations, crews located a broken cleanout within a natural swale 
that likely captured direct inflow following wet weather events.  Reports indicate that crews replaced the 
broken cap and calculations showed that for a 2-inch rainfall event, an estimated 42,000 gallons of rainfall 
was diverted from the sanitary sewer system.  UPT has also made repairs to manholes, sewer laterals, and 
sewer lines that all exhibited I/I defects. 

 
c) Pump Stations: 
1. Regal Oaks Pump Station: 

The Regal Oaks pump station is located on Boxwood Court and serves 278 residential homes within 
the Regal Oaks, Cherry Tree Farms, and Woodbrook Estates subdivisions. The pump station was 
constructed in 2010 and replaced the failing Regal Oaks treatment facility. The station pumps flows 
through an 8-inch diameter force main conveying flows to Farmington Avenue, which then flows by 
gravity to Pottstown.  The pump station consists of two non-clog pumps, each with a rated pumping 
capacity of 373 gpm. There is no metering at the station; however, the flow is measured through a 
flow meter prior to entering the Pottstown system. The pump station has no upstream screening prior 
to entering the wet well; at the time of the visit, the operator stated ragging was an issue at the station. 
The station has a back-up diesel generator for emergency power supply and is exercised on a weekly 
basis. The station has a jib crane to remove the pumps when routine maintenance is needed, however, 
the operator feels the crane is undersized and utilizes a tow truck to remove the pumps for routine 
maintenance. 

2. Pine Ford Pump Station: 
The Pine Ford pump station is located along Pine Ford Road and serves the surrounding residential 
communities. The Township upgraded the pump station in 2011 and the installations of VFD’s were 
put in place on each pump. The pump station consists of two non-clog pumps that flow through a 5” 
diameter force main conveying flows to the PBA sewer system.  Flows are pumped to the Farmington 
Avenue gravity line, where they combine with flows from the Regal Oaks Pump Station as well as 
residents along Farmington Avenue. There is no metering at the station; however, the flow is 
measured through a flow meter located at the municipal boundary with Pottstown. The pump station 
has no upstream screening prior to entering the wet well; at the time of the visit, the operator stated 
grease is removed from the station every 4-6 months. The station has a back-up diesel generator for 
emergency power supply and is exercised on a weekly basis. The station has a jib crane to remove the 
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pumps when routine maintenance is needed, however, the operator feels the crane is undersized and 
utilizes a tow truck to remove the pumps.  

Overall on a rating of 0 to 5, with 5 being the best, we rate the UPT I/I program at a 3.  Moving forward, 
the Township should proceed with their CAP and continue to reduce the amount of I/I throughout the 
collection system.  Considerations should be made to calibrate the permanent meters more frequently than 
annually as stipulated in their agreement with the supplier.  Data quality is critical to estimating flows and 
particularly changes in flows through I/I reduction.  We recommend that meters be calibrated quarterly as 
a minimum and also during high and low flow levels to ensure proper functions.  If the flow data is being 
questioned, this would allow for more accurate results and reporting for billing purposes.  It is our opinion 
that the costs ($300 per meter site) are minimal to conduct these calibrations and in turn, would reduce the 
risk of questionable data being reported in the future.  We understand that the PBA has adopted a new 
system, called Enterprise, whereby flow data is made available online, which increases the access and 
transparency of flow data in real time, which is a new and good utility practice.  

Furthermore, the Township should consider pre and post rehabilitation flow monitoring to determine the 
effectiveness of the rehabilitation program.  Comparing similar storm events before and after the 
rehabilitation work, or establishing control basins of similar size and demographics would be a way to 
evaluate the effectiveness of the rehabilitation work.  Currently, via the Hach website flow meter data is 
already observed for UPT at 15 minute intervals where pre and post rehabilitation flow rates can and have 
been observed.   

Both the Regal Oaks and Pine Ford pump stations do not utilize grinder pumps in the pump stations. This 
is compounded with ragging issues, therefore the Township should consider a prescreening apparatus to 
aid in reducing the amount of maintenance. At the time of the site visit, the operator mentioned heavy 
grease problems at the Pine Ford pump station; chemical addition will assist in reducing the amount of 
grease at the pump station and in turn reduce the amount of maintenance required.  
 
D. West Pottsgrove Township 

 
1. Collection and Conveyance Systems 

 
a) System Characteristics:  
West Pottsgrove Township (WPT) collects wastewater WPT and conveys the sewage to the Borough for 
treatment and disposal.  WPT’s system consists of 11 miles of sewer pipe serving approximately 1,811 
EDUs. The collection system is comprised of 8 to 12-inch diameter pipe and approximately 228 
manholes. In addition, WPT operates and maintains two pump stations, Grosstown PS and the Old 
Reading PS. 

 
b) I/I Program:   
JMT reviewed limited information related to WPT’s I/I program.  The main source of information comes 
from documentation supplied by WPT to the Borough in their 2013 Wasteload Management Report.  
According to this report, the following I/I actions have been projected for 2014 by WPT: 

 WPT determined that the peak flows incoming to the Grosstown Road PS exceed the pumping 
capacity of the station.  Therefore, WPT will focus on CCTV inspections in the collection system 
tributary to this pump station. 

 Perform repairs as necessary to remove I/I. 
 Rehabilitate the sewer lines and manholes on Berks Street and Fairview Street – approximately 

2,500 LF of cured in place pipe lining, approximately 280 LF of 8” main replacement (spot 
repairs), 29 laterals replaced and 12 manholes lined. 
 

In addition, WPT performed sewer main cleaning and treated for roots on 1,468 LF in 2013.  The 
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information above is the only data that was supplied to JMT for WPT’s I/I program. 
 
c) Pump Stations: 
1. Grosstown Pump Station: 

The Grosstown Pump station was rebuilt in 2013 as a result of the existing pump station failing. The 
pump station serves approximately 95 residential homes and is located adjacent to the Township 
building. The station consists of two 270 gpm pumps (duty/standby arrangement) with a temporary 
third pump as a standby, which pump through a 4-inch force main. The flows from this pump station 
pump to a gravity sewer system within WPT and eventually into the Memorial Park pump station 
owned and operated by the Borough. The pump station utilizes a propane-fueled engine for back-up 
operation of one pump.   Additionally, the controller for both permanent pumps has a backup battery.  
In addition, the pump station has a standby bypass pump located outside the facility to handle wet-
weather events, which is unusual. When the station was re-designed it did not account for wet-
weather flows, therefore the station cannot handle wet-weather events. Pumps within the station are 
manually turned off and the by-pass pump is turned on for the duration of the event. 

 
2. Old Reading Pump Station:  

The Old Reading Pump station located along Old Reading Pike serves approximately 180 EDU’s in 
the lower portions of WPT. The station consists of two 560 gpm horizontal pumps  that pump through 
an 8-inch force main. The flows from this pump station are not metered and flow into the gravity 
system within WPT and then into the influent pump station at the treatment plant. The pump station 
was modified in 1984 and consists of a small building that allows entrance to the dry well. The pump 
station utilizes a diesel generator for when power is lost to the station. The pumps are controlled by a 
probe with contact that relay a signal back to each of the pumps for operation. 

Overall on a rating of 0 to 5, with 5 being the best, we rate the WPT I/I program at a 2.  JMT would 
recommend that a flow metering program be established to identify the amount of RDII entering the 
system compared to dry-weather flow. Once the high RDII areas are located through flow monitoring, an 
SSES program can be established to aid in reducing the amount of I/I in the system. Thereafter, 
prioritization of sewer infrastructure rehabilitation can occur, allowing the Township to plan funding to 
assimilate the system. This type of program will create more capacity in the system for the Township and 
ultimately will reduce the amount of maintenance the system is demanding at this time. 

Moving forward, an evaluation of the Grosstown Pump station and the associated 4-inch force main 
should occur to determine the feasibility of expanding the pump station to accommodate wet-weather 
events. As the pump station operates now, the Township is incurring high costs from the standby pumps 
that are required for wet-weather events, as well as the personnel to operate the pumps. In addition, 
modifications should be made to accommodate for operation during power outages.  Currently, the 
propane-fueled engine is designed and sized for and capable of running one pump during a power outage.   

Additionally, metering of the effluent at the Old Reading Pump station would help identify the amount of 
flow the pump station conveys during dry-weather compared to wet-weather. In addition, the pump 
control system is dated; therefore, we would recommend either floats and/or a transducer installed to have 
a back up to the current system.  Further, the dry-well is a safety concern due to it being a confined space.  
An evaluation should be conducted to determine if the minimum amount of air exchanges that are 
required are being met.  At a minimum, a gas meter should be installed to monitor harmful gases.   

To summarize, all Townships including the Borough of Pottstown could improve efficiencies and 
effectiveness in the implementation of their I/I program to reduce the wet weather loading on the 
treatment facility.  An efficient I/I program must have a solid foundation starting with a quality flow 
monitoring program at most appropriate locations.  Not all sites (manholes) offer ideal metering locations.  
Data quality may be affected by site selection and also lack of appropriate calibrating.  Flow monitoring 
in strategically placed locations will allow the owner to properly identify high RDII locations within the 
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system.  JMT recommends that each municipality adopt a quality management plan for their flow 
monitoring program that assures quality data. 

After an established flow-monitoring program is in place, a SSES program will aid in mitigating I/I in the 
system.  As part of the flow-monitoring program, sub-basins will be delineated and identified through 
metering and RDII analyses.  The next step typically includes performing field inspections, referred to as 
SSES investigations, to locate system defects that allows RDII into the system.  The performance of a 
comprehensive SSES program includes appropriate selection of one or more of the following techniques: 

 Smoke testing 
 CCTV inspections, NASSCO2 PACP-compliant inspections 
 Dye testing 
 Manhole inspections, NASSCO MACP-compliant inspections 

Based on the findings of each municipality’s investigation and metering program, decisions are likely 
made to direct rehabilitation priorities. JMT understands the significant costs associated with open-cut 
and/or trenchless rehabilitation of sanitary sewers to remove RDII to improve structural integrity of the 
infrastructure. Typically, rehabilitation projects are directed at the most severe RDII sub-basins. However, 
many utilities develop hydraulic models of their system to identify capacity constraints or bottlenecks. 
This, in conjunction with a flow metering program and SSES techniques, would enable PBA (and the 
townships) to better manage their respective collection systems in a concentrated effort to reduce I/I. 
Through this analysis, each municipality is better positioned to more effectively direct capital expenses 
through the identification of higher RDII areas that allow the highest return on investment for I/I removal.  
 

 
 

                                                            
2 NASSCO – National Association of Sewer Service Companies. This information is utilized by engineers and utility 
owners to rate, rank, and prioritize repairs to their system to renew system integrity and reduce likelihood of 
failure. 
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IV. CONCLUSION AND RECOMMENDATIONS 

This effort involved a detailed review of the Authority’s treatment plant operations including procedures, 
business practices, frequency and duration of O&M tasks plus a high level review of technology 
utilization.  In addition, we reviewed the sanitary collection and pump stations located in the Borough as 
well as the surrounding Townships. This section presents our findings and recommendations with respect 
to management and finance, the plant as well as the collection systems.  A variety of analytical techniques 
were utilized including benchmarking and best practice comparisons. In summary, Table 25 below 
presents the rating score card, on a scale of 1 to 5, for each of the various categories from a planning and 
management, plant unit process (liquid and biosolids units) and collection system standpoint. 

Table 25 
PBA, Borough and Townships, Rating Sheet Summary 

  CATEGORY SCORE

Management and Finance   

1. Planning and Management  2.4 
a. Strategic Planning 2.0

b. Long Term Financial Planning 3.5

c. Risk Management 2.5

d. Asset Management  2.0 

e. Performance Measurement 1.5

f. Customer Involvement  4.0 

g. Continuous Improvement 1.0

2. Purchasing Procedures  4.5 

3. Sewer Service Agreement  3.5 

4. Budgeting and Financial Procedures  4.0 

5. Staff Assignments, Compensation and Allocation  4.0 

6. Emergency Projects  3.0 

Wastewater Treatment Plant
1. Liquid Unit Processes  3.3 

a. Influent Pump House 4.0

b. Mechanical Bar Screen 2.0

c. Pista Grit Removal 2.5

d. Pre‐aeration Tanks (Grit Chambers) 3.0

e. Raw Influent Splitter Box 4.0

f. Aeration Tanks  4.0

g. Screw Pumps  2.5 

h. Mixed Liquor Splitter Box 4.0

i. Final Clarifiers  3.5

j. Chlorine Contact Tank 3.0

k. Utility Water Supply 5.0

l. Final Effluent Flow Meters  2.0 

m. RAS Wet Well Tank 4.0

2. Biosolids Unit Processes  3.5 
a. Rotary Drum Thickeners 4.0

b. Sludge Thickener Tank 4.0

c. Aerobic Digesters  4.0

d. Centrifuges  2.5

e. Thermal Dryer  3.0

3. Bulk Program   4.0 

4. Biosolids Disposal Options  4.0 

5. Efficiency of Plant Operations  3.0 

6. Maintenance Programs  2.5 

7. Laboratory Sampling and Analysis  4.0 

Collection Systems    
1. Pottstown Borough I/I Program 1.0

2. Lower Pottsgrove Township I/I Program 4.0

3. Upper Pottsgrove Township I/I Program 3.0

4. West Pottsgrove Township I/I Program 2.0

Notes: 

1) Ratings: (1 needs 
improvement and 5 
does not) 

2) Ratings 2.0 or lower 
have been 
highlighted 
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Scores are based upon our collective opinion (JMT, M&B operations and Myron Olstein) as a team on 
how well the utility is doing in certain areas, so the above scores are subjective and may vary depending 
upon the experience and opinion of the reviewer. 
 
A. Management and Finance 
 
To arrive at our assessment of current operations, we reviewed voluminous documentation and conducted 
several walk-throughs and interviews. Walkthroughs were performed by personnel experienced in 
wastewater system management, design and operations. Best practice worksheets were utilized for the 
recording of observations. Numerous site visits were conducted at both the treatment plant and pump 
stations.  In addition, a series of interviews were conducted to identify practices utilized by the PBA, 
Borough and the Townships. Multiple interviews were conducted with: 
 

 Authority Manager  
 Utilities Director, who also serves as the plant manager of the wastewater and water treatment 

plants 
 Finance Department 
 Township Managers (LPT, WPT, UPT)  
 Borough Department of Public Works 

 
To assess PBA’s management and finance procedures and practices and to ensure that comparisons are as 
close to “apples to apples” as possible, a number of peer utility groups were formed. Peer groups are 
groupings of utilities that are similar in one or more attributes for the function of being benchmarked. A 
summary of the peer groups utilized in this report and some key findings include the following: 
 
1.  General benchmarking comparisons 
 

 Wastewater plants of similar size and treatment levels. Multiple peer groups were formed - one 
group of 12 utilities had an average daily flow (ADF) ranging from 4.1 to 9.7 MGD (the Borough 
of Pottstown's plant had an ADF of 5.1 MGD in 2012. Although this group had an ADF 
comparable to Pottstown's, it contained many plants that had a higher level of treatment - 
advanced secondary and tertiary plants. Out of this group, we formed a separate peer group of 2 
utilities with only one secondary plant each with ADFs of 6.1 and 9 MGD, respectively. Two 
additional peer groups were formed - one of the utilities in touching states and one of the 
Pennsylvania utilities. The touching state group consisted of three utilities - one utility in Ohio 
with one secondary plant (2.6 MGD ADF), one New Jersey utility with three advanced secondary 
plants (9.7 MGD ADF) and one New York utility with one advanced secondary plant (2.5 MGD 
ADF).  A comparison was also performed against five eastern Pennsylvania utilities. 

 Wastewater collection systems of similar size. The Borough and Townships manage collection 
systems ranging from 11 to 72 miles. To compare staffing levels, we identified utilities in the 
NACWA sample reporting less than 100 miles of collection system. This is a moderate 
comparison because the NACWA sample appears to consist predominantly of large diameter 
interceptors. 

 Some attributes have a geographic component. For pay comparisons, we utilized the PMAA 
salary survey data in addition to the national sample from the AWWA Compensation Survey. 

 Peer groups did not have to be formed for best practice comparisons, or for metrics which are 
normalized. The Organizational Best Practices analysis is discussed in more detail in the previous 
section.  For the seven practices reviewed, for PBA, the total score was 16.5. The comparable 
total median value for Qualserve wastewater utilities was 25 (smaller utilities such as PBA’s will  
generally have scores 2 to 4 points lower). We suggest using some caution in best practice 
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comparisons since they are self-assessed by the participating utilities; however, our discussion 
shows that this indicates some room for improvement in both use of technology and management 
systems.  

 
2.  Utility Efficiencies Benchmarking comparisons 
 
Efficiency is determined by cost and staffing metrics. The following is a discussion of cost comparisons: 
To compare costs against the NACWA sample, which includes 2011 data, we utilized PBA’s flows and 
costs for 2011: 

 Compared to 12 utilities with an ADF between 4.1 MGD and 9.7 MGD, PBA's Total Operating 
Expense/ADF was significantly lower - $765,983 vs. $2,528,674. 

 However, these twelve utilities contained 10 that had higher levels of treatment. The two utilities 
that had only 1 secondary plant (ADF of 6.1 and 9.7 MGD) averaged Total Operating 
Expense/ADF (TOE/ADF) of $658,652. However, 2011 was an above normal year for PBA’s 
treatment plant expense. Had PBA been at budget, its TOE/ADF would have been $635,383. 

 Compared to the 3 touching state utilities that reported operating expense numbers, PBA was 
lowest in TOE/ADF- $765,983 vs. $ 988,303 to $1,564,437. 

 Compared to the 5 Pennsylvania utilities, PBA's TOE/ADF was midway between Wyomissing 
($574,803) and Derry Township ($1,509,867). Downingtown is contract operated and may be 
comparable to PBA if their revenues equal expenses. The spread between the three utilities is 
actually close - Wyomissing has negligible biosolids costs and Derry's costs include their 
collection system. 

 Compared to both the NACWA and Qualserve data bases, operating cost (operating cost divided 
by ADF) at the WWTP are below the median of comparable utilities (although most of the 
NACWA sample contained utilities operating plants at higher treatment levels).  

 The cost distribution of the WWTP to NACWA peer groups was presented in the previous 
section. 

 PBA’s sewer bills (by EPA criteria) are affordable. The sewer affordability index (average bill 
divided by median household income) for PBA is 1%. Qualserve median for sewer affordability 
is 0.63%. 
 

In summary, PBA is competitive on a cost basis. 
 
To compare staffing levels, we compared PBA to the same peer utility groups: 

 Compared to the NACWA peer group, PBA has the second lowest total staffing level (total 
FTE/ADF) at 2.14 FTE/ADF. 

 Compared to the NACWA peer group, PBA was well below the average in treatment plant 
FTE/ADF (1.57 vs. 2.05) beaten out only by the two utilities that have only 1 secondary plant 
each. 

 Compared to touching state utilities, PBA has the lowest ratio of treatment plant staff to ADF.  
 Compared to other Pennsylvania utilities, PBA is lowest on both total staff to ADF and 

treatment plant staff to ADF. 
 

In summary, PBA is competitive on a staffing level.  
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3.  Utility Effectiveness Benchmarking comparison  
 
Plant effectiveness is determined through regulatory compliance and the use of best practices: 

 The plant’s regulatory compliance (no violations) places it in the Top Quartile of the Qualserve 
utilities. 

 PBA’s Best Practice score is 16.5 out of a possible 25. The Best Practice evaluation rates 
management practices in the following areas: strategic planning, long term financial planning, 
risk management, performance measurement, asset management, customer involvement and 
continuous improvement. The median score for wastewater utilities in the 2012 Qualserve survey 
was 25. The score of 16.5 places the PBA below median, indicative of opportunities for 
improvement. This identifies programs that PBA could consider implementing to improve 
performance. 

 The overall plant upkeep score is 173 out of a possible 230 (Best Practice score 190.5). The plant 
upkeep scorecard looks at 23 areas of plant condition.  In general, a well maintained plant reflects 
good management practices. The scoring details identify areas with a potential for improvement. 
With the exception of security, by not having a gate card reader, PBA scored well on plant 
upkeep. 
 

4. Maintenance Programs 

The plant staff spends a lot of time on preventive maintenance activities, which are primarily manually 
driven based upon experience of the Utilities Director and manufacturers’ recommendations.  The plant is 
highly engaged in maintenance activities and the plant is well maintained.  However, a relatively low 
level of “predictive” maintenance is in effect.  The median planned maintenance percentage for 
wastewater utilities in the 2013 Qualserve survey was 83%.  Further, the plant appears to have an above 
median level of “reactive” maintenance.  This is primarily due to the lack of an automated maintenance 
management system, limited staff and issues relative to the dryer.  This is not a poor reflection on plant 
staff in any way, yet presents an opportunity for future improvement.   
 
Maintenance procedures are currently “paper based” and could be more predictive moving forward, 
which is one advantage of implementing a new asset management system.  
 
5. Personnel  
 

 PBA averages 80 hours of training per full time employee per year placing it well within the Top 
Quartile of wastewater utilities. This is substantially above the Best Practice target of 40 hours 
and well above the Qualserve top quartile base amount of 67 hours indicating training as a high 
priority. 

 Although Qualserve no longer reports a Health and Safety Index, we believe that PBA would not 
score well based on a review of workmen’s compensation cases and sick leave statistics.  Factors 
include a high average worker age (58) and an approach to plant work that involves a great deal 
of physical effort. Approximately 15 hours per year of safety training are provided by the utility. 

 Salary comparisons were performed using the 2013 American Water Works Association Water 
Utility Compensation Survey - Small and Medium Sized Utilities (Utilities with a served 
population less than 100,000), Eighteenth Annual Report (AWWA, Denver, August 2013) and 
the Pennsylvania Municipal Authorities Association (PMAA) all regions survey for organizations 
with 16 or more employees. This is a comparison and not a salary assessment. The job duties for 
PBA employees may not be identical to those in the survey. 

 In terms of personnel; at a present staff count of 14 full time equivalents (FTEs), who are 
assigned to the plant (plus the water treatment plant that is outside this scope), PBA is at or below 
local and national staff levels.  
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 With regards to staff compensation and for comparison purposes only: PBA operators fall within 
the range of plant personnel salary levels in the industry on a local level; therefore, those ranges 
are acceptable.  However, some utility management salary ranges tend to be at or below average  
local levels per the PMAA salary report, plus at national levels per the AWWA salary reports.   

 
6. Financial  

 Procurement and purchasing procedures are acceptable and sufficient and by all accounts, are 
being followed by PBA.  Auditors have never commented negatively on Procurement procedures 
and a high level check on expenses indicates no problems.   

 Budgeting procedures are sufficient; however, they can be refined in order to decrease the gap 
between budgeted costs and actual costs, such that actual costs come within 10% of budgeted 
costs.  PBA has developed a contingency fund to account for unforeseen or emergency events and 
expenses, which is a good business practice. 

 Despite a stagnant growth rate (2.4% from 2000-2010), PBA maintains a good cash position and 
should have no problem meeting its current debt service obligations.   

 JMT collected some local sewer rate data; however, did not perform a rate study and no decision 
has been made with regards to raising rates in 2015 and beyond.  Rates were increased in 2014. 

 
7. Management and Finance Recommendations  

 
 Implement an electronic operations and maintenance management system.  Examples include: 

IREG, etc. Evaluate a new software program to manage operation and maintenance protocol for 
each unit process at the plant, including an inventory of spare parts. 

 PBA should continue to receive outside solids (both septage and outside waste) to sustain or raise 
revenue. Increasing the rates that PBA charges to outside customers, since their rates are 
relatively low, will further increase revenue over time.  We recommend a phased approach 
whereby PBA marginally raises septage and outside solids rates over time. 

 Evaluate and rebid the polymer used at the plant relative to dewatering facilities (thickeners and 
centrifuges) since this is a high cost item. 

 Differentiate between, track and define “non-utility” work or “donated time” including; but not 
limited to: snow plowing, maintenance of dog kennel at the plant, etc. For budgetary purposes 
Townships should not be charged for non-utility time.  

 Semantically, we would recommend changing the words “sewage” to “wastewater” and the word 
“sludge” to “biosolids” in all reports and correspondence moving forward.  

 Average age of plant staff is 58; therefore, a succession plan should be prepared.  Depending on 
the speed with which automated management systems are implemented, a knowledge 
management program could also be considered, where staff members “download” facility 
knowledge to a database describing their duties, experiences, challenges, resources, lessons 
learned and recommendations for future improvement.   
 

B. Wastewater Treatment Plant 
 
Details of plant operations have been discussed in section II. B. in the report. Generally, the plant does 
well from a regulatory compliance standpoint during normal/dry flow conditions. It scores well from an 
upkeep standpoint, except for security and some safety considerations.  As a result of the study, JMT 
summarizes our assessment of current operations and our findings are described as follows: 
 
1. Assessment of Current Plant Operations and Findings 

 
 As far as the existing wastewater treatment plant is concerned, the plant is generally well 
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managed, operated and maintained with current staff, management and business practices. 
 With respect to the condition of the plant, which was originally built in 1931 and last upgraded in 

1991, with subsequent improvements made since then, including the installation of a thermal 
dryer in 2005 to produce Class A biosolids, the plant is sufficient to handle average daily flow.  
The plant is generally in compliance with its NPDES permit and secondly, according to the 2013 
Chapter 94 report, the plant is not considered to be hydraulically overloaded based upon monthly 
flow data.  However, while the plant is currently rated at 15.6 MGD, the plant does see a dramatic 
increase in flow during a heavy rain event resulting in very high peaking factors.  Comparing 
average to peak flow, for example, during a normal dry day, average flows are approximately 5 
MGD.  In April 2014, during a heavy rain event, flows were estimated at over 50 MGD.  Realize 
this is an approximate peak flow only since the flow meter cannot accurately record flow in 
excess of 32 MGD. Further, liquid processing is limited primarily because there is no upfront 
equalization at the head of the plant to stabilize the flow prior to the aeration tanks, nor is there 
primary clarification, typical at other plants this size.   

 With respect to solids processing, in 2005, PBA invested significant capital ($6.6 million) at the 
plant as a result of the sludge dewatering and drying project, which included new centrifuges and 
a new dryer, to produce a high quality Class A product.  Despite operational problems related to 
the dryer, when functioning, this system generally works well to produce a Class A material, 
which, on a unit cost disposal basis, costs less to dispose of as compared to producing Class B 
material without the dryer.       

 The overall plant is generally efficient.  Most large motors have VFD drives or have been 
replaced with VFDs, which improve efficiencies to save electricity, except for the aeration 
blowers, which are slated to be replaced with new VFDS and blowers in 2016.  JMT did not 
perform an electrical audit of the plant.   

 One challenge is that there is no emergency generator at the plant, so PBA relies on 2 power 
feeds from PECO, which has only recently been determined to be unreliable due to a recent 
power outage.   

 The major future capital line item is the installation of a new final clarifier.  Per the capital 
improvement plan (CIP), a third final clarifier is proposed at the end of the plant.  This project has 
been put on hold pending further evaluation due to the cost ($2.0 million) and need.  

 
2.  Plant Recommendations  

 
 Prepare cost/benefit analysis on installing two (2) new emergency generators for backup power.  

Currently, 2 PECO power lines provide power to the plant, but have recently been proven to be 
unreliable.  Many plants in PA have back up power via onsite emergency generators.  The “root 
cause” of the recent outage should be identified by PECO.     

 In the short term, PBA should contact and become a member of the PA Water Agency Response 
Network (PAWARN) a service that provides auxiliary services at a nominal charge.  

 Upgrade SCADA system throughout the plant (currently the plant is ½ SCADA) to increase 
levels of automation as well as to increase monitoring and control.  It is our understanding that a 
new full scale SCADA system is being planned for 2017.   

 Due to risk management and safety issues, perform cost/benefit analysis to install new Ultraviolet 
light (UV) disinfection or liquid chlorine disinfection system to replace the gaseous chlorine 
system, particularly in light of the new residential development located 1 mile down the street 
from the plant. Onsite generation of liquid chlorine (Miox®) can also be considered.   

 Improve and refine the High Water Service plan and evaluate alternate solutions to deal with the 
high water level or high storm events, other than the installation of a third clarifier, such as high 
rate ballasted flocculation or the Comag® process, etc. at the head of the plant. A cost/benefit 
analysis should be prepared for the third clarifier while considering other alternatives.  It is our 
understanding that PBA is installing a new effluent flow meter to accurately record high flow rain 
events while reviewing alternate treatment options.   
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 Replace the 4 aeration tank blowers (existing centrifugal blowers, constant speed) with positive 
displacement blowers with VFDs to improve efficiencies.  It is our understanding that this project 
will be executed by 2016. 

 Keep the dryer on-line and in production to continue to produce Class A biosolids.  Additional 
revenues can be generated if PBA can identify customers (farmers or landscapers), who would 
pay for Class A material or dispose of it at no additional cost to PBA.  In addition, seasonal 
operation of the dryer could be considered to extend the useful life of the dryer. 

 Join the Mid-Atlantic Biosolids Association (MABA) to network with other utilities, who have 
dryers to optimize biosolids processing at the plant and to network with other operators.    

 Adopt the NFPA (National Fire Protection Association) chemical labeling system for all 
chemicals used throughout the plant and at the pump stations for safety and informational 
purposes.  

 Conduct a vulnerability assessment and install a security fence around the plant with gate card 
reader.  It is our understanding that this project will be implemented by 2016. 

 The screw pumps are maintenance intensive and consideration should be given to replacing them 
with submersible pumps, only as each screw pump goes down for maintenance (due to bearings, 
shafts, motors, etc.)  “Shearing of the floc” should be considered, although having a single or  
double vane impeller plus slowing down the pump speed may address this potential issue.    

 In the short run, repair and reinstate the “Pista-grit” system, so as to prevent having to manually  
remove the grit from the aerated grit tanks.  If this is not effective, then consider other permanent 
and mechanical grit removal options.   

 
C. Collection and Conveyance Systems 
 
Our recommendations with respect to the Borough and Townships owned collection systems are indicated 
as follows: 
 
1. Collection and Pump Station Recommendations  

 PBA meets with the Townships on a monthly basis and we believe the level of communication is 
sufficient.  However, getting the financial data to the Townships as soon as possible will help 
them better manage their respective budgets.  

 While the PBA is the permittee of the NPDES permit at the plant, and therefore, is the party most  
responsible for compliance with the PaDEP and to some extent, EPA, the Townships, as 
wholesale customers, should have a mechanism for providing input to PBA, which they currently 
do through the vehicle of monthly meetings.  

 Boroughs and Townships should increase and accelerate their activity with respect to reducing I/I, 
which are among the highest levels in the state. Corrective Action Plans (CAPs) are in place for 
Upper Pottsgrove and Lower Pottsgrove Townships, and they should make additional physical 
improvements to their respective systems, to not just meter flow and televise sewers, but to 
rehabilitate their system in a strategic and accelerated way to reduce I/I into the collection system 
(manholes, sewers and laterals).  This will thereby reduce flow to the PBA plant.  Laterals need to 
be part of the solution too since they contribute significantly to I/I.  Appendix U provides a 
discussion on private sewer laterals that speaks to this issue. 

 Meter data should be accurate and made available online for consistency and transparency  
among the stakeholders.  This can be incorporated into the new Enterprise® flow metering 
program that just went online during the time of this study. 

 The nature of the Sewer Agreement is common in the industry and sufficient in terms of content 
and spirit; however, should be amended to allow for revised allocated capacity from the Borough 
and for each Township.  The penalties are comparatively high if their allocated capacities are 
exceeded (which happened to Upper Pottsgrove TWP in 2013); however, given the severity at the 
plant due to significant I/I, they are somewhat warranted to provide additional incentive to the 
Borough and Township to lower I/I.   
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 The last update to the Sewer Agreement was 2002, so it should be revisited and amended 
accordingly.  Penalties could be considered to be reduced if the Townships provide assurances to 
PBA that I/I will be reduced. 

 Muffin Monsters® or comminutors should be installed or retrofitted at each pump station to 
remove debris from the station so as to protect the pumps as the first line of defense. 

 Borough’s Inflow and Infiltration (I/I) program is reactive rather than proactive.  We recommend 
that the Borough implements a more thorough, cohesive and functional I/I program.  At a 
minimum, the program should include the following elements: 

o Flow monitoring program - aimed in strategic locations to aid the Borough in 
understanding the impacts to the sewer system during wet weather events.  It should also 
assist in quantifying the amount of flow from each contributing municipality to better 
document the quantity of receiving flow. 

o Sanitary Sewer Evaluation Survey (SSES) – A SSES program will help the Borough in 
prioritizing which areas within the system I/I can be successfully removed.  A typical 
SSES program would consist of either; smoke testing, CCTV inspections, manhole 
inspections, or dye water testing or a combination thereof. 

 SSES programs can range in cost and time depending on the scope of the project; however, an 
effective flow-monitoring program will dictate where the SSES program is most effective. 

 The municipalities should consider contracting mechanisms for SSES field work that allows for 
an economy of scale savings by choosing one or two contractors to perform larger amounts of 
work, even if the work is performed across municipal boundaries.  By increasing the scale and 
scope of the work, the municipality is more likely to realize cost savings.   
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Our Markets:
Transportation

Buildings & Facilities

Water, Wastewater & Utilities

Energy

Federal  Programs

Information Technology

An Employee Owned Company

Our Services:
Surveys & Mapping

Planning

Design

Program & Construction Management

Environmental & Sustainable Solutions

Innovative Project Delivery

Founded in 1971, JMT is a 100% employee-owned 
firm that provides a full range of multi-disciplined 
engineering, architectural, technology and related 
services to public agencies and private clients 
throughout the United States.

Safety.                  Quality.                  Integrity.                  Relationships.

Philadelphia Office

1600 Market Street   Suite 520   Philadelphia, PA 19103   Phone (267) 256-0300    Fax (267) 256-0395 




