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Purpose and Scope

The purpose and scope of the study included the following:

1.

10.

11.

12.

13.

Review function, status and serviceability of the biological treatment units (rotating biological
contactors) and other unit operations.

Discuss implications of equipment failure on biological process, effluent quality and potential for
NPDES permit violations.

Analyze influent flow data within context of existing unit operation capacity.

Analyze influent and effluent organic loading data and review process efficiency.

Review other effluent parameters such as ammonia-nitrogen (NHs-N), fecal coliform and
suspended solids.

Analyze solids loading rates, sludge production and anaerobic digester efficiency.

Review existing plant drawings and data from most recent PADEP Chapter 94 wasteload
management report.

Using desktop methods, compute capacities and efficiencies of existing unit operations and
processes.

Discuss future effluent limitations including possible nutrient removal regulations and affect on
existing plant process and operations.

Assess existing treatment processes and mechanical equipment for use in a plant upgrade
including necessary retrofitting.

Recommend plant improvements/options to achieve a more dependable operation and for
compatibility with future process upgrades.

Perform computer modeling of proposed process for various nutrient removal scenarios and
processes using BioWin® modeling software.

Compute preliminary capital costs and operating expenses costs of plant improvements.
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Evaluation and Assessment of Plant Functions and Unit Operations

Introduction

The Brookville Municipal Authority has experienced repeated media failure of the rotating biological
contactor (RBC) system. The Authority has difficulty obtaining replacement media because of supplier
problems. The efficiency of the biological treatment process has been compromised with the potential
for NPDES permit violations.

An evaluation of the existing treatment plant process has been requested to examine the various
process options and alternatives including:

e  Continued replacement of RBC plastic media

e Complete replacement of RBC shafts and bio-disks with newer shafts and bio-disks

e Examination of other “fixed film” systems including trickling filters, biological filters and bio-
membranes

e Feasibility of replacing process with a “suspended growth” system such as activated sludge

® Consideration of possible effluent standards for nutrient removal (phosphorus and nitrogen)

® Consider ease of process conversion to nutrient removal for existing and proposed processes

® Provide preliminary project cost estimates for each alternative

e Evaluate operation and maintenance factors

Sections of this report dealing with prospective system upgrades must be considered preliminary in
nature. Additional data analysis and research, including sampling, testing and computer modeling, will
be needed to verify the process design assumptions.

General Description of Treatment Process

The Brookville wastewater treatment plant uses a fixed film (or attached growth) biological process with
primary and secondary settling to achieve organic and suspended solids removal. Rotating biological
contactors (RBC’s) or bio-disks have been effective in achieving all effluent quality parameters specified
in the NPDES discharge permit. In addition, the RBC process achieves almost complete nitrification or
removal of ammonia-nitrogen (NH3-N). An overview of the plant is shown on Figure 1.

Sludge digestion and reduction is accomplished by an anaerobic digestion system. Sludge dewatering is
accomplished by a belt filter process. Ultimate disposal of bio-solids (or digested sludge) is via landfill
disposal. The Authority’s sludge management program is approved by the PADEP.

Relative to treatment capacity, the plant achieves compliance with PADEP Chapter 94 wasteload
management regulations. Actual organic and hydraulic loadings are below plant design limits. The
reduction of wet-weather flow by an aggressive inflow/infiltration program has been a positive factor in
maintaining compliance with Chapter 94 hydraulic limits. However, the reduction of peak wet-weather
flow and elimination of system bypassing are ongoing concerns of PADEP and the Authority.
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NPDES Permit Effluent Limits and Chapter 94 Loading Limits
A summary of the National Pollution Discharge Elimination System (NPDES) permit for the Brookville
wastewater treatment facility is as follows:

Table 1: NPDES Effluent Limitations

Average Monthly Average Weekly Instantaneous
Parameter (mg/L) (mg/L) Maximum (mg/L)
CBOD; 25 40 50
Total Suspended Solids 30 45 60
Total Residual Chlorine 0.2 0.6
pH From 6.0 to 9.0 inclusive
Fecal Coliform
(5-1 to 9-30) 200/100 ml as a Geometric Average
(10-1 to 4-30) 2,000/100 ml as a Geometric Average
Ammonia-Nitrogen
(05/01 to 10/31) 5.5 11
(11-01 to 04/30) 16 32
Flow Monitor and Report Monitor and Report Report

The permitted hydraulic and organic (BODs) loadings are 1.25 million gallons per day (mgd) and 2,188
Ibs/day, respectively. These loadings are the maximum compliance limits for the Chapter 94 report.

Historical Information

A primary treatment plant was constructed in 1959. The facility consisted of two primary settling tanks,
a two stage anaerobic sludge digestion system, sludge drying beds and a chlorine contact tank. This
process removed about a third of influent organic matter.

In 1984, the Authority completed a substantial plant upgrade to secondary treatment. The project
included additions to the primary settling tanks, an RBC treatment system, new secondary clarifiers,
chlorine contact tank addition and new control building that housed sludge dewatering system,
emergency generator and aeration blowers.

Receiving Stream
The Brookville wastewater treatment facility discharges to Redbank Creek. The stream is within the
Central Allegheny River, Sub-Basin Watershed C (or State Water Plan Watershed 17C) and has a
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