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Executive Summary

o The Brookville water treatment facility was constructed in 1911 and is one of the oldest,
continuously operating plants in the state. The plant has a capacity of 1.5 million gallons per day
(mgd). Source water is provided by a 16.3 million gallon impoundment on North Fork Creek
with a permitted safe “net” yield of 1.5 mgd.

° According to the 1992 Water Allocation Permit, the Authority should develop a supplement
water source. During extreme low flow (drought) periods, mandatory restrictions are necessary
to comply with the permit.

] The best alternative is well field development (Burgoon Formation) in the North Fork Creek
watershed. In these wells prove insufficient for yield or quality, the Authority should consider
increased reservoir storage.

] The current average daily water demand is 0.75 mgd with an average peak day demand of 1.45
mgd. Based on the percentage-growth method, our 25-year projection for average daily
demand is 0.85 mgd with a peak day of 1.5 mgd.

° The existing source is sufficient for these demands. In fact, a “reserve” of 0.65 mgd exists (over
and above our projections) that can be used for future economic development. The Authority
needs to preserve their 1.5 mgd safe yield on North Fork Creek in future permits. The trend is
that PADEP is increasing conservation releases to satisfy PA Fish Commission demands at the
expense of historic water supply needs.

° The Authority has 2.55 million gallons of finished water storage. This is sufficient for current
PADEP guidelines and ISO fire storage guidelines. We recommend that several booster stages
feeding the elevated storage tanks be replaced due to age and serviceability concerns.

° The 12-inch, cast-iron water main from the treatment plant to the reservoir is about 100-years
old. This main has limited capacity and could be prone to leakage and breakage. The line
should be replaced in a future water improvement project at a cost of about $750,000.

] We performed a statistical evaluation of 14 years of water quality data. North Fork Creek is a
high quality water source. It is generally characterized by optimum levels of pH, alkalinity and
turbidity. Also, the source has low levels of iron and manganese. No evidence of inorganic or
organic (synthetic and volatile) chemicals exists.

] Water temperature data shows typical values for a shallow, stream intake. The impoundment
area's exposure to thermal energy (sunlight), together with its shallow depth, uniformly elevates
water temperature in the summer. High summer water temperatures have negative
implications for existing treatment operations.

° The source is characteristic of a shallow, stream intake in a heavily forested watershed. The raw
water contains naturally present organic matter (NOM) that has shown the potential for
disinfection byproducts formation. Tests have shown the presence of giardia and
cryptosporidium on occasion. The stream is subject to spikes in turbidity, depending on weather
conditions.
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The Authority is faced with upcoming USEPA regulations including the Stage 2-Disinfection
Byproducts Rule and Long Term2-Enhance Surface Water Treatment Rule. These rules will place
emphasis on particle removal, pathogen disinfection, source water contamination testing and
disinfection byproducts (DBP) abatement. New treatment techniques and technologies may be
necessary for compliance.

Brookville has elevated levels of DBP, especially at “locational” test sites. In fact, the Authority
could be exceeding limits for Haloacetic Acids for Total Trihalomentanes (TTHM) very soon.
Also, source water E. Coli testing may force the Authority to do testing for giardia and
cryptosporidium. Historical microscopic testing of raw water has found these pathogens before.

The plant currently achieves compliance with the PADEP criteria for turbidity removal and
generally conforms with the PADEP 0.1 NTU optimization goal. PADEP maintains that when all
filters are not performing consistently at 0.10 NTU, they are not providing the most effective
barrier in the passage of cysts and cryptosporidium. This level minimizes breakthrough of
pathogenic protozoa.

The regulations will require treatment techniques and “multiple barriers” to achieve future
compliance. In other words, newer treatment technologies (ozone, UV, membrane, etc.) used in
series (as multiple-barriers) will be more effective for particle removal than operator
optimization of a conventional filter or reliance on coagulation chemistry (like Brookville).

The plant is operated and maintained and operated with a high degree of diligence and skill.
Given the age of the plant and its severe process restrictions, we are very impressed with the
level of optimization that has been achieved. We have also been impressed with the meticulous
record keeping and logging of all plant operating parameters. Credit should be given to
management and operating personnel for these achievements.

After an exhaustive evaluation of the existing plant, the process is severely restricted and
impacted by insufficient sedimentation, prechlorination for CT disinfection, occasional particle
breakthrough of the multi-media filters, insufficient backwash storage and waste holding,
inadequate clearwell capacity, lack of system redundancy among others. Many processes and
structural elements are over 100 years old and are beginning to seriously deteriorate.

We evaluated several alternatives. Due to the overall age and structural integrity of the facility
and the logistics of maintaining operations, renovation of the existing facility is not be a cost
effective alternative of meeting the long-term needs of the Borough.

To improve its water treatment system, a new water treatment facility with membrane filtration
technology, pretreatment (enhanced coagulation and sedimentation) and ultraviolet
disinfection is the most cost-effective and functional solution for the Authority. This system will
provide sufficient particle removal and multiple barriers for compliance with the new Long Term
2 Enhanced Surface Water Treatment Rule.

Membrane technology is considered the superior water treatment technology when compared
to conventional multi-media filtration for sub-micron particle removal (including pathogens such
as cryptosporidium and giardia). The membrane system is considered more operationally
flexible and easier to operate and maintain.
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° The use of ultraviolet disinfection will assist in the deactivation of pass-through pathogens and
protozoa. The plant will receive a deactivation credit for this technology. The entire upstream
particle removal and treatment process will decrease the need for chlorination other than that
required for distribution purposes. The incidence and control of disinfection byproducts will be
greatly reduced and be in conformance with the Stage-2 Disinfection Byproducts Rule.

° The estimated project cost for a new water treatment facility (with development of a
groundwater source) is $11.64 million. We recommend that the funding source be a
combination of grants and loans from the Pennsylvania Infrastructure Investment Authority and
Commonwealth Finance Authority H20-PA programs.

] Based on a water rate analysis and various funding alternatives, future water rates could range
from $29.50 to $41.20 per month.
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Purpose and Scope

The purpose and scope of the study included the following:

. Assess effectiveness of existing unit operations and process treatment systems

. Review current and future regulations with implications for Brookville plant

. Evaluate existing filtration process including media, backwash, bed expansion and filter
rate

. Tabulate and review plant performance data and chemical analysis of raw/finish water

. Review condition of physical plant, structures and surrounding site constraints

. Perform alternatives evaluation for full range of process systems and treatment
techniques

. Prepare cost effectiveness analysis of various project alternatives

. Assess plant upgrades with new enhancements & technologies; assess new plant design

. User rate analysis and impacts based on various project alternatives

. Review all available project financing and funding options

. Engineering report including study results, cost estimates, conclusions, recommend-

ations, mapping, graphics and data

. Meetings with Board and Authority staff, as required, throughout the study
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Introduction

In June 2008, the Brookville Municipal Authority commissioned Gwin, Dobson & Foreman, Inc. (GD&F)
to evaluate the North Fork Creek water treatment plant. Further, GD&F was to assess alternative
treatment systems and provide recommendations in a feasibility study. This engineering report is a
summary of our treatment plant evaluation and recommendations for water system improvements.

History

Origins - The Brookville water works was organized in 1883 when a group of investors established the
Brookville Water Company. The company constructed a brick pump house with a 30-horsepower boiler
and two sets of Worthington pumps. The intake was located near the current highway yard on a mill
race. The station was capable of pumping one million gallons of water per day. A 6-inch wrought iron
waterline supplied two (2) wooden storage tanks on Barnett Street. This system served the community
for almost 30 years. The assets of the water company, including the water supply, dam, treatment plant
and distribution system, were acquired by the Borough of Brookville on September 15, 1911.

In 1906, the U.S. Geological Survey prepared a report entitled "Quality of Water in the Upper Ohio River
Basin." This report included an interesting description of the Brookville system with a photo of the
original water intake (below).

“..Brookville (population 2,400) is a rapidly growing lumber town, located between the
confluence of the North Fork and Sandy Creek. The town supply is pumped directly from the
North Fork, without purification, into three 3,000-barrel steel tanks, whence a daily consumption
of about 290,000 gallons flows by gravity into the mains, so that there is little or no opportunity
for sedimentation.

Figure 1 - Original Brookville Water Supply Intake (1906)

The photo shows the pumping station and conditions at the intake, which is in the mill pond
about 30 feet out from the bank. The pond is a stagnant pool whose surface is littered with
scum, chips, logs, oil, and lumber-yard refuse, and at the time the sample was taken presented a
most uninviting appearance. Judging by the high-water mark here conditions must be much
worse when the spring freshets sweep debris from the whole course of the stream into the pond.
A mile upstream, at another sawmill, are located the houses of a few families right on the
stream. The water has a high color, doubtless due to the rubbish mentioned above.

The few statistics available as to typhoid fever show the constant presence of the disease,
sometimes in high rates. Forty-eight (48) cases were reported from 1895 to 1902, eight (8) of
which were fatal..."
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