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SUPPLEMENT TO BOROUGH OF CHAMBERSBURG
ACT 537 SEWAGE FACILITIES PLAN

REVISED DECEMBER 2010, May 2011

This supplemental 537 Plan submission was prepared by AECOM Technical Services, Inc.
(“AECOM”)  This Act 537 Plan supplement relies upon and, where and in the manner
indicated herein, amends and updates the 537 Plan originally dated April, 2009, Revised
October 2010, prepared by Buchart Horn, Inc.  Any certification, whether by application
of the seal and signature of a Pennsylvania licensed professional engineer or by any
other means, provided by AECOM or any of its employees in connection with this 537
Plan supplement applies only to said document.

Page: PS-1 Plan Summary, A. Service Area & Major Problems, Fourth Paragraph

The last two sentences of the third paragraph shall be replaced in their entirety with the
following:

Using those loading caps and the proposed design flow of 11.28 MGD, the actual TP and TN
effluent concentrations will be 0.48 mg/L and 3.62 mg/L, respectively. This represents a 40%
reduction in the effluent concentration for these nutrients.

Page: PS-1 Plan Summary, A. Service Area & Major Problems, Fourth and Fifth Paragraphs

The fourth and fifth paragraphs shall be replaced in their entirety with the following:

The existing treatment facilities at the Chambersburg WWTP are not able to meet the newly
adopted nutrient caps. Therefore, an upgrade to the WWTP will be required to meet the TN and
TP caps. In addition to meeting the TN and TP caps, an expansion from 6.8 MGD to 11.28 MGD is
needed to accommodate the anticipated growth within the service area. The proposed design
flow of 11.28 MGD is a combination of the 20-year flow projections from Chambersburg
Borough, Hamilton Township, Greene Township, and Guilford Township.  Refer to Section IV for
details on flow projections.

Consistent with typical peaking factors intended to account for diurnal flow patterns and inflow
and infiltration for treatment facilities of this size, the treatment processes have generally been
sized to accommodate a peak  flow of 28.2 mgd, arrived at by applying a 2.5 peaking factor to
the design ADF or 11.28 mgd.  However, it has been observed that, due to high amounts of
inflow and infiltration, current flows associated with extreme storm events will at times exceed
a standard 2.5 peaking factor.  As a result, the hydraulic conveyance capacity of the WWTP, that
is to say, the influent pumping station and all of the WWTP’s internal piping, has been designed
for a peak flow of 33.5 mgd.

This value of 33.5 mgd, equivalent to a peaking factor of approximately 3.0, was selected for a
several reasons.  Although it is lower than the highest peaking factor that has been observed



2

recently during extreme storm events combined with high groundwater conditions, it is
anticipated that this peaking factor will be reduced over time.

All of the flow contributing municipalities will be completing I&I remediation projects, which,
over time, will remove I&I from the system.  In addition, given the current rate of new
connections, and Greene’s connection limitation, significant additional connections are not
anticipated in the short-term, which will provide the participants time to implement I&I
reduction measures and realize some I&I reduction benefits while the flows associated with new
connections slowly increase over the 20 year planning period.  Finally, any new extensions that
are constructed as part of the projected growth will be installed in accordance with best
standard practices and with materials that will minimize inflow and infiltration over time.  The
combined effect s of all of these factors will reduce the overall peaking factor over the planning
period, and it is anticipated to equalize at a peaking factor of approximately 3.0.

It is also noted that the peaking factor of 3 is appropriate given the hydraulics of the conveyance
system.  Hydraulic modeling indicates that the collection/conveyance system has a conveyance
capacity of approximately 33.5 mgd.  As such, with this hydraulic design capacity selected, the
treatment plant will be capable of treating the flow conveyed by the system during storm
events.

Page: PS-1 Plan Summary, B. Selected Alternatives

Replace the entire Plan Summary, “B. Selected Alternatives” section with the following:

The Borough has determined that expanding and upgrading the WWTP for a planned future
average daily flow of 11.28 MGD is the preferred alternative.  The upgrade will consist of the
following primary components:

Liquid Processing System Upgrades

Replacement of the existing headworks and influent pumping station with a new
headworks that includes fine screening and a new influent pumping station with higher
capacity pumps.
Upgrade of the existing grit removal system to accommodate the future ADF of 11.28.

Modify and supplement the existing Vertical Loop Reactor (VLR) treatment process to
provide biological nutrient removal.  The existing VLR has four loops that presently
operate in series.  As part of this project, one loop will be modified to operate as a pre-
anoxic reactor, and one will be modified to operate as a secondary anoxic reactor.  The
other two loops will operate as aerobic reactors.  Additional aerobic reactor volume will
be constructed, in the form of a fine-bubble diffused air reactor tank, downstream of
the existing VLR to provide additional aerobic treatment volume for full nitrification.
This will be followed by a deoxygenation tank that will remove the available dissolved
oxygen.  A portion of the flow from the deoxygenation tank will be recycled to the pre-
anoxic portion of the existing VLR, while the balance of the flow will be conveyed to the
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secondary anoxic reactor for further denitrification treatment.  Effluent from the
secondary anoxic zone will be re-aerated prior to flowing to the secondary clarifier
splitter box.  Phosphorus removal will be enhanced by metal salt addition in the
clarifiers.
A new secondary clarifier will be constructed and an accompanying RAS pump installed.

The UV System will be expanded to accommodate the projected 11.28 MGD ADF.
A side stream treatment process (a sequencing batch reactor, “SBR”) is proposed for
treating filtrate from the belt filter presses to reduce the recycle nutrient loads to the
head of the plant.

Solids Handling System Upgrades

The solids handling process will be upgraded so that there are no longer two separate solids
products produced, but rather one Class B solids product.  This will be attained by the following
modifications:

The waste activated sludge (WAS) will be withdrawn from the secondary clarifiers and
pumped to the existing aerated waste sludge holding tank.

This WAS will be thickened by the existing rotary drum thickeners.
The thickened WAS will be combined with the gravity-thickened primary sludge in a new
acid phase anaerobic digester.

Flow from the acid phase digester will be directed into a gas phase anaerobic digester,
which will be provided by converting the existing primary digester to be used for this
purpose.
The digested solids will be pumped to the existing belt filter presses to be dewatered
and then taken off-site as a Class B biosolids product.

The electrical and SCADA systems will be upgraded as required to accommodate the
upgrades.  All of the upgrades will be designed for the projected ADF of 11.28 mgd with
appropriate peaking factors.

A side stream treatment process (a sequencing batch reactor, “SBR”) is proposed for
treating filtrate from the belt filter presses to reduce the recycle nutrient loads to the head
of the plant.

Page: PS-2 Plan Summary, C. Cost Estimates and Project Funding

Replace the entire Plan Summary, “C. Cost Estimates and Project Funding” section with the
following:

Construction Costs related to the liquid portion of the Chambersburg WWTP upgrade project
are anticipated to cost approximately $24,953,000.  Construction Costs related to the solids
handling portion of the project are anticipated to be approximately $6,800,000, resulting in a
total anticipated project construction costs of $31,753,000.   Applying an estimated 20% for
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engineering, legal, administrative and financial services results in a total anticipated project cost
of $38,103,600.

Cost sharing for the Chambersburg WWTP upgrade project is based upon the percentage of the
new flows that each partner will require.  The Borough of Chambersburg will require 0..69 MGD
or the total additional 4.48 MGD that will be obtained by virtue of the upgrade.  This is
equivalent to 15.4%.  As such, the Borough will be responsible for 15.4% of the total project
capital costs, or an estimated $5,867,954.

Population projections within the Borough indicate minimal growth over the next 20 years, so
for the purposes of this analysis, it was assumed that the costs of the upgrade will be paid by the
existing customers via an increase in service fees.  Currently, there are approximately 13,955
EDUs connected to the system.  Absent of grant funding, the costs of the project could be
financed through issuance of a bond.  If it were assumed that a 20-year bond with a 5% interest
rate were utilized, the annual financing costs would be approximately $471,000.  If this were
divided by the approximately 13,995 existing EDUs, annual user rate would be increased by
approximately $34.

Page: PS-3 Plan Summary, D. Municipal Commitments

The first paragraph of this Section shall be replaced with the following:

An Intermunicipal Agreement (IMA) was entered into by the Borough of Chambersburg, Greene
Township Municipal Authority, Township of Greene, Hamilton Township Municipal Authority,
Township of Hamilton, Guilford Township Authority, and Township of Guilford on September 13,
2010. The IMA, which is attached hereto and incorporated into this supplement as Appendix 1,
addresses the terms of the provision of wastewater transportation, treatment, and disposal
services in and to the Treatment Plant. To effectuate the IMA, the Borough, Townships, and
Authorities also enacted resolutions requesting that the Borough submit an Act 537 Plan
revision to PADEP to implement the capacity requests in the IMA. Said resolutions are also
attached hereto and incorporated into this Supplement in Appendix 1.

The Borough must enact a resolution to adopt the Act 537 Sewage Facilities Plan Supplement.
Upon the adoption of the resolution and the subsequent approval of the Plan and Supplement
by PADEP, the Borough will be responsible for implementing the activities described in the Plan
and Supplement.

The last paragraph of this Section shall be replaced with the following:

No new municipal departments or authorities will be required to implement the activities
described in this Plan.

Page: PS-4 Plan Summary, E. Implementation Schedule

Table PS-1 shall be replaced with the following:
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TABLE PS-1
IMPLEMENTATION SCHEDULE FOR THE

CHAMBERSBURG WWTP UPGRADE AND EXPANSION PROJECT

Activity Date

Submit Act 537 Plan and Accompanying Supplement to PA DEP December 2010/
May 2011

Submit Water Quality Management (WQM) Part II Application to PA
DEP December 2011

Receive WQM Part II Approval from PADEP March2011

Advertise Project for Bids April 2012

Open Bids June 2012

Award Construction Contract July 2012

Issue Notice to Proceed August2012

Construction Complete, Start-up Performed Summer 2014

Page: III-14 Existing Sewage Facilities, III.A.4, Planned Upgrades and Expansions

This Section shall be replaced with the following:

Chambersburg plans to upgrade and expand the wastewater treatment from 6.8 MGD to 11.28
MGD.

Page: IV-7 Future Growth and Land Development, IV.B.5.c., Hamilton Township

The last sentence of this Section shall be replaced with the following:

The 2021 flow projection is 1.35 MGD while the 2026 flow projection is 2.03 MGD.

Page: IV-8 Future Growth and Land Development, IV.B.5.e., Total

This Section shall be replaced with the following:

Based on the projections in the preceding sections, it is estimated that the average daily flow to
the Chambersburg WWTP will ultimately reach 11.28 MGD in the year 2026. Therefore, the
WWTP upgrade and expansion will be designed around the projected flow of 11.28 MDG. Refer
to Table IV-3 for a summary of the flow projections.
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TABLE IV-3
FLOW PROJECTIONS

Municipality 2006 2011 2016 2021 2026

Chambersburg 1.768 2.70 2.94 3.18 3.42

Hamilton 0.760 0.956 1.153 1.349 2.03

Greene 1.840 2.170 2.794 3.090 3.71

Guilford 0.810 1.115 1.497 1.794 2.12
All flow projections in MGD and based on each municipality’s projected development growth.

Page: V-1 Alternatives to Provide New or Improved Wastewater Disposal Facilities, V.A.3,
Alternatives that Include the Continued Use of Existing Municipal or Non-Municipal
Sewage Facilities

Replace the last two sentences of the second paragraph with the following:

Using those loading caps and proposed design flow of 11.28 MGD, the actual TP and TN
effluent loadings will be 0.48 mg/L and 3.62 mg/L, respectively. This represents a 40%
reduction in the effluent concentration for these nutrients.

Page: V-3 Alternatives to Provide New or Improved Wastewater Disposal Facilities, V.A.3.c,
Expansion of the Existing VLR System

Replace the first sentence of the last paragraph on the page with the following:

Expansion of the WWTP to the projected 11.28 MGD flow will involve the installation of
a new vertical loop reactor.

Page: V-5 Alternatives to Provide New or Improved Wastewater Disposal Facilities, V.A.3.c,
Expansion of the Existing VLR System

Replace the third paragraph from the top of the page in its entirety with the following:

With these proposed renovations to the existing WWTP, it is anticipated that an effluent
TN concentration of 3.62 mg/L and an effluent TP concentration of 0.48 mg/l cannot be
achieved  at  a  design  flow  rate  of  11.28  MGD.   However,  the  selected  alternative  will
provide adequate treatment during high flows.

Page: V-5 Alternatives to Provide New or Improved Wastewater Disposal Facilities, V.A.3.c,
Expansion of the Existing VLR System
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Replace the last portion of this section (the bulleted item) in its entirety with the
following:

With these proposed renovations to the existing WWTP, it is anticipated that an
effluent  TN  concentration  of  3.62  mg/L  and  an  effluent  TP  concentration  of  0.48
mg/l cannot be achieved at a design flow rate of 11.28 MGD.

Page: V-6 Alternatives to Provide New or Improved Wastewater Disposal Facilities, V.A.3.d,
Upgrade and Expansion of the Existing VLR System

Replace the first sentence on the page in its entirety with the following:

Expansion of the WWTP to the projected 11.28 MGD flow will involve the installation of
a new vertical loop reactor with anaerobic, anoxic and re-aeration tanks as described in
Section V.A.3.a.

Page: V-7 Alternatives to Provide New or Improved Wastewater Disposal Facilities, V.A.3.d,
Upgrade and Expansion of the Existing VLR System

Replace the first sentence in the second complete paragraph from the top of the page
in its entirety with the following:

With these proposed renovations to the existing WWTP, it is anticipated that an effluent
TN concentration of 3.62 mg/L and an effluent TP concentration of 0.48 mg/l could be
achieved at a design flow rate of 11.28 MGD.

Page: V-7 Alternatives to Provide New or Improved Wastewater Disposal Facilities, V.A.3.e,
Construction of an AquaPASS System

Replace the second sentence in the second paragraph of section V.A.3.e in its entirety
with the following:

These basins would handle the average design flow of 11.28 MGD.

Page: V-8 Alternatives to Provide New or Improved Wastewater Disposal Facilities, V.A.3.e,
Construction of an AquaPASS System

Replace the third bulleted item in its entirety with the following:

The proposed system would not meet an effluent TP concentration of 0.48 mg/L at
the design flow of 11.28 MGD without the addition of chemicals.

Page: V-8 Alternatives to Provide New or Improved Wastewater Disposal Facilities, V.A.3.f,
Construction of a Kruger BIOSTYR System
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Replace the second bulleted item of Section V.A.3.f in its entirety with the following:

The proposed system would not meet an effluent TP concentration of 0.48 mg/L at
an average flow of 11.28 MGD.

Page: V-9 Alternatives to Provide New or Improved Wastewater Disposal Facilities

ADD a new Section V.A.3.g (2), entitled MODIFICATION AND UPGRADE OF EXISTING VLR
SYSTEM at the end of Section V.A.3.g.

An eighth nutrient removal alternative was identified, which consists of supplementing
the existing VLR System with additional treatment tanks to provide nutrient removal.
The existing VLR has four loops that presently operate in series.  As part of this project,
one loop will be modified to operate as a pre-anoxic reactor, and one will be modified to
operate as a secondary anoxic reactor.  The other two loops will operate as aerobic
reactors.  Additional aerobic reactor volume will be constructed, in the form of a fine-
bubble diffused air reactor tank, downstream of the existing VLR to provide additional
aerobic treatment volume for full nitrification.  This will be followed by a deoxygenation
tank that will remove the available dissolved oxygen.  A portion of the flow from the
deoxygenation tank will be recycled to the pre-anoxic portion of the existing VLR, while
the balance of the flow will be conveyed to the secondary anoxic reactor for further
denitrification treatment.  Effluent from the new secondary anoxic zone will be re-
aerated prior to flowing to the secondary clarifier splitter box.  Phosphorus removal will
be enhanced by metal salt addition in the clarifiers.

A side stream treatment process (a sequencing batch reactor, “SBR”) is proposed for treating
filtrate from the belt filter presses to reduce the recycle nutrient loads to the head of the plant.

Page: V-9 Alternatives to Provide New or Improved Wastewater Disposal Facilities, V.A.3.h., Solids
Dewatering and Handling

Remove the third sentence of the first full paragraph of this Section.

Replace the final paragraph of this Section with the following:

A fourth solids dewatering and handling alternative was also analyzed for the WWTP upgrade
and expansion.   Under alternative 4, the solids handling process would be upgraded so that
there would no longer two separate solids products produced, but rather one Class B solids
product.  This would be attained by the following modifications:

The waste activated sludge (WAS) would be withdrawn from the secondary clarifiers
and pumped to the existing aerated waste sludge holding tank.
This WAS would be thickened by the existing rotary drum thickeners.

The thickened WAS would be combined with the gravity-thickened primary sludge in a
new acid phase anaerobic digester.
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Flow from the acid phase digester would be directed into a gas phase anaerobic
digester, which will be provided by converting the existing primary digester to be used
for this purpose.

The digested solids would be pumped to the existing belt filter presses to be dewatered
and then taken off-site as a Class B biosolids product.

Page: VI-1 Evaluation of Alternatives, VI.A.2., Municipal Wasteload Management Plans and Reports

Replace the first six paragraphs (all paragraphs on page VI-1) with the following:

The Borough of Chambersburg entered into a Consent Order and Agreement (COA) with PADEP
on March 10, 2010. The COA was developed after a raw sewage overflow that occurred during a
significant wet weather event on January 25, 2010. The COA includes an Exhibit entitled
Chambersburg I/I plan, which outlines certain tasks relative to the collection and conveyance
system that the Borough has agreed to perform. The COA is included in the Act 537 Plan as
Appendix 6.

The COA will remain in effect until the Borough’s completes the required monitoring and the
Department has approved a revised Act 537 Plan which addresses the conveyance system.

Page: VI-2 Evaluation of Alternatives, VI.A.2., Municipal Wasteload Management Plans and Reports

Replace the first sentence of the last paragraph of Section VI.A.2 in its entirety with the
following:

As described in Section IV, projections of future wastewater flows to the Chambersburg WWTP
indicate that the 3MMF may reach 11.28 MGD within the 20-year planning period.

Page: VI-4 Evaluation of Alternatives, VI.D. Cost Analysis for Alternatives

This Section shall be replaced with the following:

Estimates of construction costs and associated project costs (engineering, legal services, etc.)
were prepared for the proposed WWTP upgrade and expansion. The cost estimates for the
alternatives in the Plan are included in Appendix 2 of the Plan, and a Preliminary Opinion of
Probable Capital Costs for the selected alternatives are attached to this Supplement as Appendix
2.

Page: VI-4 Evaluation of Alternatives, VI.D.1 Cost Estimates for WWTP Upgrade

ADD the following to this section:

In addition, a Preliminary Opinion of Probable Capital Costs is provided for the alternative
upgrade of the existing VLR system with bioaugmentation as outlined in section V.I., and as set
forth in this Supplement.
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Page: VI-5 Evaluation of Alternatives, VI.D.1.b, Expansion of the Existing VLR System

Replace the first sentence of Section VI.D.1.b in its entirety with the following:

As described in Section V.A.3.c, the plant expansion to increase the plant capacity to handle a
project daily flow of 11.28 MGD would consist of the following:

 Page: VI-6 Evaluation of Alternatives, VI.D.1.

ADD a new section VI.D.1.d., entitled MODIFICATION AND UPGRADE OF EXISTING VLR SYSTEM
which shall state:

As described in section V.I., and as set forth in the supplement, the Upgrade and Expansion of
the Existing VLR System will consist of the following: The existing VLR has four loops that
presently operate in series.  As part of this project, one loop will be modified to operate as a
pre-anoxic reactor, and one will be modified to operate as a secondary anoxic reactor.  The
other two loops will operate as aerobic reactors.  Additional aerobic reactor volume will be
constructed, in the form of a fine-bubble diffused air reactor tank, downstream of the exisiting
VLR to provide additional aerobic treatment volume for full nitrification.  This will be followed by
a deoxygenation tank that will remove the available dissolved oxygen.  A portion of the flow
from the deoxygenation tank will be recycled to the pre-anoxic portion of the existing VLR, while
the balance of the flow will be conveyed to the secondary anoxic reactor for further
denitrification treatment.  Effluent from the new secondary anoxic zone will be re-aerated prior
to flowing to the secondary clarifier splitter box.  Phosphorus removal will be enhanced by metal
salt addition in the clarifiers.

A side stream treatment process (a sequencing batch reactor, “SBR”)  proposed for treating
filtrate from the belt filter presses to reduce the recycle nutrient loads to the head of the plant.

The Preliminary Opinion of Probable Construction Costs for the Upgrade and Expansion of the
Existing VLR System with Bioaugmentation is $24,953,000.  With 20% added for engineering,
legal, administrative and financial services, the Preliminary Opinion of Probable Capital Costs is
$29,943,600.

Page: VI-6 Evaluation of Alternatives, VI.D.2., Cost Estimates for New Solids Dewatering Facilities

This Section shall be replaced with the following:

As noted in Section V.A.3.h., a fourth new solids dewatering alternative was analyzed and
discussed in this supplement. This fourth solids dewatering alternative was chosen for the
following reasons:

Alternative four would provide for a single final solids project, in contrast to the existing solids
handling process which produces to different products from the primary sludge and waste
activated sludge that is generated.   This single biosolids product would be of Class B quality,
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which meets the Borough’s objective to produce a single product that could be land applied if
desired.  In addition, Alternative 4, which implements a two phase anaerobic digestion process,
will require significantly less energy than the aerobic digestion processes that were considered.
As such, Alternative 4 provides an economical, energy efficient method for providing the final
product that the Borough desires to achieve.

The Preliminary Opinion of Probable Construction Costs for the upgrade of the existing solids
handling system to provide for a single Class B biosolids product through two-phased anaerobic
digestion is $6,800,000.  With 20% added for engineering, legal, administrative and financial
services, the Preliminary Opinion of Probable Capital Costs is $8,160,000.

Page: VI-8 Evaluation of Alternatives, VI.D.3., Financial Analysis of Dewatering Alternatives

This Section shall be replaced with the following:

As discussed in Section VI.D.2 as revised by this Supplement, the Preliminary Opinion of
Probable Capital Costs for the upgrade of the existing solids handling system to provide for a
single Class B biosolids product through two-phased anaerobic digestion is $8,160,000.  This is a
significantly lower cost than the two ATAD alternatives analyzed and would meet the Borough’s
objective of obtaining a single Class B biosolids product by using a lower energy intensive
anaerobic treatment process.  As such, this alternative was selected for implementation.

Page: VI-9 Evaluation of Alternatives, VI.E.1., Potential Funding Sources

ADD the following to this Section:

The Borough has applied for an H2O grant for expenses related to certain aspects of the WWTP
Upgrade and Expansion Project as well as Interceptor work.

Page: VI-10 Evaluation of Alternatives, VI.E.2.a, Biological Processes

Replace the last two sentences of the first paragraph under the heading of “Expansion of the
Existing VLR System” in their entirety  with the following:

Chambersburg’s increase above its current allotment of 2.73 MGD would be 0.69 MGD, and the
plant would be increased to a new design flow of 11.28 MGD (4.48 MGD higher). Therefore,
Borough would be responsible for approximately 15.4% (0.69 divided by 4.48) of the cost for this
expansion in flow.

Page: VI-11 Evaluation of Alternatives, VI.E.2.a, Biological Processes

ADD a subsection iv., entitled Modification and Expansion of the Existing VLR System, that
states:

The Upgrade and Expansion of the Existing VLR System with Bioaugmentation will be based
upon the IMA that is in Appendix 1 of this Supplement. The costs shall be shared in accordance
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with Exhibit B of the IMA. In accordance with the IMA, the plant will be increased to a hydraulic
capacity of 11.28 MGD and the percentage of increase in flow will be each participants share of
the total project costs.

The Preliminary Opinion of Probable Construction Costs for the Modification and Upgrade of the
Existing VLR System is $24,953,000.  With 20% added for engineering, legal, administrative and
financial services, the Preliminary Opinion of Probable Capital Costs is $29,943,600.

Cost sharing for the Chambersburg WWTP upgrade project is based upon the percentage of the
new flows that each partner will require.  The Borough of Chambersburg will require 0.69 MGD
or the total additional 4.48 MGD that will be obtained by virtue of the upgrade.  This is
equivalent to 15.4%.  As such, the Borough will be responsible for 15.4% of the total project
costs, or an estimated $4,611,314.

Population projections within the Borough indicate minimal growth over the next 20 years, so
for the purposes of this analysis, it was assumed that the costs of the upgrade will be paid by the
existing customers via an increase in service fees.  Currently, there are approximately 13,955
EDUs connected to the system.  Absent of grant funding, the costs of the project could be
financed through issuance of a bond.  If it were assumed that a 20-year bond with a 5% interest
rate was utilized, the annual financing costs associated with the liquid portion of the treatment
plant upgrades would be approximately $370,000.  If this were divided by the approximately
13,995 existing EDUs, annual user rate would be increased by approximately $27.

Page: VI-11 Evaluation of Alternatives, VI.E.2.b., Dewatering Processes

This Section shall be replaced with the following:

As noted in Section V.A.3.h., Alternative four would provide for a single final solids project, in
contrast to the existing solids handling process which produces to different products from the
primary sludge and waste activated sludge that is generated.   This single biosolids product
would be of Class B quality, which meets the Borough’s objective to produce a single product
that could be land applied if desired.  In addition, Alternative 4, which implements a two phase
anaerobic digestion process, will require significantly less energy than the aerobic digestion
processes that were considered.   As such, Alternative 4 provides an economical, energy
efficient method for providing the final product that the Borough desires to achieve.

The Preliminary Opinion of Probable Construction Costs for the upgrade of the existing solids
handling system to provide for a single Class B biosolids product through two-phased anaerobic
digestion is $6,800,000.  With 20% added for engineering, legal, administrative and financial
services, the Preliminary Opinion of Probable Capital Costs is $8,160,000.

Cost sharing for the Chambersburg WWTP upgrade project is based upon the percentage of the
new flows that each partner will require.  For the Borough, this is equivalent to 15.4%.  As such,
the Borough will be responsible for 15.4% of the costs upgrade of the existing solids handling
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system to provide for a single Class B biosolids product through two-phased anaerobic digestion,
or an estimated $1,256,640.

Population projections within the Borough indicate minimal growth over the next 20 years, so
for the purposes of this analysis, it was assumed that the costs of the upgrade will be paid by the
existing customers via an increase in service fees.  Currently, the average annual payment per
EDU is $195, and there are approximately 13,955 EDUs connected to the system.  Absent of
grant funding, the costs of the project could be financed through issuance of a bond.  If it were
assumed that a 20-year bond with a 5% interest rate was utilized, the annual financing costs
associated with the liquid portion of the treatment plant upgrades would be approximately
$101,000.  If this were divided by the approximately 13,995 existing EDUs, annual user rate
would be increased by approximately $7.

The various debt  service scenarios are summarized in Table VI-1.
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TABLE VI-1
DEBT SERVICE SUMMARY

Alternative Estimated
Project Cost

Borough of
Chambersburg’s

Portion of
Alternative

Additional
Annual
Debt

Service a

Initial Additional
Annual Debt
Service per

Borough
Customerb

Upgrade of Existing VLR
System to meet Annual TN
& TP cap loads

$9,789,000
$3,931,000

(40.1%)

$315,500 $22.60

Expansion of Existing VLR
System to meet projected
flow increase.

$20,611,200 $3,978,000
(19.3%)

$319,000 $22.90

Expansion and Upgrade
of Existing VLR System to
meet projected flow
increase and annual TN &
TP cap loads

$25,255,600 $6,566,300
(26%)

$526,900 $38.00

Construct Autothermal
Thermophillic Aerobic
Digestion (ATAD) with
anaerobic digestion.

$13,889,200 $3,611,200
(26%)

$289,800 $21.00

Modification and
upgrade of the existing
VLR SystemC

$29,943,600C $4,611,314C

(15.4%)
$370,000C $27.00C

Upgrade existing solids
handling for Two-Phase
Anaerobic Digestion to
produce a single Class B
biosolids product

$8,160,000 $1,256,640
(15.4%)

$101,000 $7.00

a based on a 20-year bond issue of all capital costs at 5% interest
b based on 13,955 existing EDUs
C It should be noted that the pricing associated with the Modification and upgrade of the existing
VLR System includes costs to replace the existing headworks and influent pump station.  This need
was not identified prior to completion of this Act 537 Plan Supplement, and as a result, the cost
opinions for options in the original Act 537 Plan did not include these costs.  As compared with the
project scope considered in the original Act 537 Plan submission, additional costs associated with
this component of the project are  approximately $12 million after all associated expenses are
included.  These represent costs that were not accounted for in the cost opinions for project
alternatives identified in the original Act 537 Plan submission.
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Page: VI-12 Evaluation of Alternatives, VI.F., Implementation of Alternatives

This Section shall be replaced with the following:

The current NPDES permit issued by PADEP for this WWTP contains a compliance schedule that
details that the WWTP needs to be in full compliance with nutrient effluent limitations by
September 30, 2013. The current project schedule as depicted in Plan Summary Subsection E.,
and as outlined in this Supplement, contemplates that the Borough will not be able to have the
WWTP upgrade and expansion fully operational by the compliance deadline. The Borough is
exploring alternatives including obtaining an extension to the deadline or purchasing nutrient
credits to account for any compliance issues.

Page: VII-1 Evaluation of Alternatives, VII.A.3. Legal Authority

Replace the last three paragraphs of this Section with the following:

As referenced in prior Sections of the Plan, and as evidenced by Appendix 1 to this Supplement,
an IMA has been executed by all participants which provides for the upgrade and expansion of
the WWTP, and sets forth the allocation of expenses related to the upgrade and expansion.

The Borough will oversee construction, operation, and maintenance activities related to the
WWTP.

Page: VII-2 Evaluation of Alternatives, VII.B., Analysis of Institutional Alternatives

Replace the first paragraph of this Section with the following:

No new municipal departments or authorities would be required to implement the activities
described in this Plan. An IMA providing for the upgrade and expansion of the WWTP is attached
to the Supplement as Appendix 1.

Page: VII-2 Evaluation of Alternatives, VII.C., Administrative and Legal Activities Required for Plan
Implementation

Replace the second paragraph of this Section with the following:

An IMA providing for the upgrade and expansion of the WWTP is attached to the Supplement as
Appendix 1.

Page: VIII-1 Implementation Schedule and Justification for Selected Technical and Institutional
Alternatives

This Section shall be replaced with the following:

VIII.A. SELECTED TECHNICAL WASTEWATER DISPOSAL ALTERNATIVE
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As discussed in this Supplement, the existing treatment facilities at the Chambersburg WWTP
are not able to meet the newly adopted nutrient caps. Therefore, an upgrade to the WWTP will
be required to meet the TN and TP caps. In addition to meeting the TN and TP caps, an
expansion from 6.8 MGD to 11.28 MGD is needed to accommodate the anticipated growth
within the service area. A peak design flow of 28.2 MGD (utilizing a 2.5 peaking factor) has also
been established for the plant design.

VIII.A.1 BIOLOGICAL PROCESSES

The Modification and Upgrade of the Existing VLR System will be based upon the IMA that is in
Appendix 1 of this Supplement. The costs shall be shared in accordance with Exhibit B of the
IMA. In accordance with the IMA, the plant will be increased to a hydraulic capacity of 11.28
MGD and the percentage of increase in flow will be each participants share of the total project
costs.

The upgrade will consist of the following primary components:

Liquid Processing System Upgrades

Replacement of the existing headworks and influent pumping station with a new
headworks that includes fine screening and a new influent pumping station with higher
capacity pumps.

Upgrade of the existing grit removal system to accommodate the future ADF of 11.28.
Modify and supplement the existing Vertical Loop Reactor (VLR) treatment process to
provide biological nutrient removal.  The existing VLR has four loops that presently
operate in series.  As part of this project, one loop will be modified to operate as a pre-
anoxic reactor, and one will be modified to operate as a secondary anoxic reactor.  The
other two loops will operate as aerobic reactors.  Additional aerobic reactor volume will
be constructed, in the form of a fine-bubble diffused air reactor tank, downstream of
the existing VLR to provide additional aerobic treatment volume for full nitrification.
This will be followed by a deoxygenation tank that will remove the available dissolved
oxygen.  A portion of the flow from the deoxygenation tank will be recycled to the pre-
anoxic portion of the existing VLR, while the balance of the flow will be conveyed to the
secondary anoxic reactor for further denitrification treatment.  Effluent from the
secondary anoxic zone will be re-aerated prior to flowing to the secondary clarifier
splitter box.  Phosphorus removal will be enhanced by metal salt addition in the
clarifiers.

A new secondary clarifier will be constructed along and an accompanying RAS pump
installed.

The UV System will be expanded to accommodate the projected 11.28 MGD ADF.
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A side stream treatment process (a sequencing batch reactor, “SBR”) is proposed for
treating filtrate from the belt filter presses to reduce the recycle nutrient loads to the
head of the plant.

The electrical and SCADA systems will be upgraded as required to accommodate the upgrades.
All of the upgrades will be designed for the projected ADF of 11.28 mgd with appropriate
peaking factors.

Consistent with typical peaking factors intended to account for diurnal flow patterns and inflow
and infiltration for treatment facilities of this size, the treatment processes have generally been
sized to accommodate a peak  flow of 28.2 mgd, arrived at by applying a 2.5 peaking factor to
the design ADF or 11.28 mgd.  However, it has been observed that, due to high amounts of
inflow and infiltration, current flows associated with extreme storm events will at times exceed
a standard 2.5 peaking factor.  As a result, the hydraulic conveyance capacity of the WWTP, that
is to say, the influent pumping station and all of the WWTP’s internal piping, has been designed
for a peak flow of 33.5 mgd.

This value of 33.5 mgd, equivalent to a peaking factor of approximately 3.0, was selected for a
several reasons.  Although it is lower than the highest peaking factor that has been observed
recently during extreme storm events combined with high groundwater conditions, it is
anticipated that this peaking factor should reduce over time.  All of the flow contributing
municipalities will be completing I&I remediation projects, which, over time, will remove I&I
from the system.  In addition, given the current rate of new connections, and Greene’s
connection limitation, significant additional connections are not anticipated in the short-term,
which will provide the participants time to implement I&I reduction measures and realize some
I&I reduction benefits while the flows associated with new connections slowly increase over the
20 year planning period.  Finally, any new extensions that are constructed as part of the
projected growth will be installed in accordance with best standard practices and with materials
that will minimize inflow and infiltration over time.  The combined effect s of all of these factors
will reduce the overall peaking factor over the planning period, and it is anticipated to equalize
at a peaking factor of approximately 3.0.

It is also noted that the peaking factor of 3 is appropriate given the hydraulics of the conveyance
system.  Hydraulic modeling indicates that the collection/conveyance system has a conveyance
capacity of approximately 33.5 mgd.  As such, with this hydraulic design capacity selected, the
treatment plant will be capable of treating the flow conveyed by the system during storm
events.

The Preliminary Opinion of Probable Construction Costs for the Modification and Upgrade of the
Existing VLR System is $24,953,000.  With 20% added for engineering, legal, administrative and
financial services, the Preliminary Opinion of Probable Capital Costs is $29,943,600.

Cost sharing for the Chambersburg WWTP upgrade project is based upon the percentage of the
new flows that each partner will require.  The Borough of Chambersburg will require 0.69 MGD
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or the total additional 4.48 MGD that will be obtained by virtue of the upgrade.  This is
equivalent to 15.4%.  As such, the Borough will be responsible for 15.4% of the total project
costs, or an estimated $4,611,314.

Population projections within the Borough indicate minimal growth over the next 20 years, so
for the purposes of this analysis, it was assumed that the costs of the upgrade will be paid by the
existing customers via an increase in service fees.  Currently, there are approximately 13,955
EDUs connected to the system.  Absent of grant funding, the costs of the project could be
financed through issuance of a bond.  If it were assumed that a 20-year bond with a 5% interest
rate was utilized, the annual financing costs associated with the liquid portion of the treatment
plant upgrades would be approximately $370,000.  If this were divided by the approximately
13,995 existing EDUs, annual user rate would be increased by approximately $27.

VIII.A.2 DEWATERING PROCESSES

The solids handling process will be upgraded so that there are no longer two separate solids
products produced, but rather one Class B solids product.  This will be attained by the following
modifications:

The waste activated sludge (WAS) will be withdrawn from the secondary clarifiers and
pumped to the existing aerated waste sludge holding tank.
This WAS will be thickened by the existing rotary drum thickeners.

The thickened WAS will be combined with the gravity-thickened primary sludge in a new
acid phase anaerobic digester.

Flow from the acid phase digester will be directed into a gas phase anaerobic digester,
which will be provided by converting the existing primary digester to be used for this
purpose.

The digested solids will be pumped to the existing belt filter presses to be dewatered
and then taken off-site as a Class B biosolids product.

The Preliminary Opinion of Probable Construction Costs for the upgrade of the existing solids
handling system to provide for a single Class B biosolids product through two-phased anaerobic
digestion is $6,800,000.  With 20% added for engineering, legal, administrative and financial
services, the Preliminary Opinion of Probable Capital Costs is $8,160,000.

Cost sharing for the Chambersburg WWTP upgrade project is based upon the percentage of the
new flows that each partner will require.  For the Borough, this is equivalent to 15.4%.  As such,
the Borough will be responsible for 15.4% of the costs upgrade of the existing solids handling
system to provide for a single Class B biosolids product through two-phased anaerobic digestion,
or an estimated $1,256,640.

Population projections within the Borough indicate minimal growth over the next 20 years, so
for the purposes of this analysis, it was assumed that the costs of the upgrade will be paid by the
existing customers via an increase in service fees.  Currently, the there are approximately 13,955
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EDUs connected to the system.  Absent of grant funding, the costs of the project could be
financed through issuance of a bond.  If it were assumed that a 20-year bond with a 5% interest
rate was utilized, the annual financing costs associated with the liquid portion of the treatment
plant upgrades would be approximately $104,000.  If this were divided by the approximately
13,995 existing EDUs, annual user rate would be increased by approximately $7.

VIII.B CAPITAL FINANCING PLAN

The Borough has applied for H2O grant for expenses related to certain aspects of the WWTP
Upgrade and Expansion Project as well as Interceptor work.  All available grant and other
funding opportunities are being monitored in an effort to minimize costs to be borne by the rate
payers.

VIII.C IMPLEMENTATION SCHEDULE

Following is the schedule proposed for the WWTP Upgrade Project:

TABLE VIII-1
IMPLEMENTATION SCHEDULE FOR THE

CHAMBERSBURG WWTP UPGRADE AND EXPANSION PROJECT

Activity Date

Submit Act 537 Plan and Accompanying Supplement to PA DEP December 2010/
May 2011

Submit Water Quality Management (WQM) Part II Application to PA
DEP December 2011

Receive WQM Part II Approval from PADEP March 2012

Advertise Project for Bids April 2012

Open Bids June 2012

Award Construction Contract July 2012

Issue Notice to Proceed August2012

Construction Complete, Start-up Performed Summer 2014
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APPENDIX 2



Liquid Stream Upgrade Component
Headworks/Influent Pump Station Replacement: $11,000,000
VLR Modifications $660,000
New Yard Piping $1,240,000
Sec Clar Splitter box modifications $20,000
Piping from: Splitter Box to Sec. Clarif. $350,000
New Secondary Clarifier $1,500,000
Pipe Sec. Clarifier Piping to UV $128,000
New RAS Pumps/Piping/Bldg Modifications $500,000
New Scum Box $270,000
New Chemical Feed Systems $800,000
Gravity Thickener Dilution Water Upgrades $115,000
New Electrical/Generator/Equip Building(s) $1,000,000
Aeration/Deox/Anoxic/Reaeration Tanks $3,000,000
UV Upgrade $1,000,000
SCADA Upgrades $370,000
Electrical Upgrades $3,000,000

Liquid Stream Upgrade Construction Cost Subtotal: $24,953,000

Solids Stream Upgrade Component
Existing Rotary Drum Thickener Revisions/Upgrades $200,000
Existing Belt Filter Press Revisions/Upgrades $200,000
Improved Mixing in Primary Digester $400,000
Pump & Piping Modifications for Modified Digester Operation $1,000,000
Boiler & Heat Exchanger Upgrades, Including Controls $1,000,000
New Acid Phase Digester $1,000,000
Gas Piping & Related Revisions $500,000
Yard Piping $500,000
Electrical Upgrades $500,000
Filtrate Equalization, Side Stream Treatment Process $1,500,000

Solids Stream Upgrade Construction Cost Subtotal: $6,800,000

 Construction Cost Total: $31,753,000

20% for Engineering, Legal, Admin. and Financial Services: $6,350,600

Total Preliminary Opinion of Probable Capital Costs: $38,103,600

Borough of Chambersburg Act 537 Plan Update Supplement
Preliminary Opinion of Probable Capital Costs


