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EXECUTIVE SUMMARY

The Town of Skowhegan operates a wastewater collection and treatment system that
serves about 1500 connected sewer users representing a sewered population of just under
5,000 people. Wastewater is collected by a complex network of sewers and pump stations
and conveyed to the central treatment plant site on Joyce Street. The plant has an average
daily design flow capacity of 1.65 MGD and a peak hourly capacity of 7.5 MGD. The
sewer system consists of over 161,000 LF, or over thirty miles, of pipe and eleven pump
stations and consists of two major districts, North and South, as separated by the
Kennebec River. A siphon carries flows under the river from the North District to the
South District in order to reach the treatment plant.

A large portion of the Town’s sewer system has historically been combined, meaning that
both sanitary sewage and stormwater flows from street catchbasins are carried in the
same pipes. Eighty percent of the sewer system was originally combined, but this number
has decreased to about forty-five percent as a result of previous sewer improvements.
Prior to the construction of the wastewater treatment plant in 1973, all flows were
discharged to the Kennebec River, so it made no difference if stormwater and sewage
were mixed together in the same pipes. In fact, the presence of peak stormwater flows
was considered beneficial since they provided periodic flushing of the sewer lines. With
the construction of the downstream treatment plant, excess flows in the sewer system are
now problematic since they can overload the facility and hinder its ability to treat the
sanitary sewage for which it was designed.

Excess flows from groundwater infiltration, stormwater inflow and inflow induced
infiltration periodically allow high flows to enter the sewer system and overwhelm its
hydraulic capacity. As a result, when the wastewater treatment plant was constructed in
1973, ten combined sewer overflow (CSO) relief points were added to the system to
allow excess flows to be discharged untreated to the Kennebec River. Evolving
environmental regulations over the last five decades require communities with CSO
discharges to implement a Master Plan for CSO abatement as a condition of their
wastewater discharge licenses. The Master Plan must present a pathway moving forward
for the eventual elimination of all CSO activity up to a reasonable threshold storm. CSO
Master Plans must be updated every five years. The Town of Skowhegan’s current CSO
Master Plan was approved by DEP back in May, 2012. It listed a series of excess flow
remediation projects that the Town proposed to complete over a twenty-year period from
2012 to 2032. The Town has chosen to move ahead faster than the approved schedule due
to the availability of favorable interest rates and to avoid the escalation of construction
costs from normal construction inflation. The Town’s wastewater discharge license
required that a CSO Master Plan Update be submitted to DEP by December 31, 2019.
The update must show the current status of the Town’s sewer system with regard to CSO
activity, must describe the efforts that the Town has implemented to-date to reduce CSO
discharges, and must provide an updated schedule for further CSO abatement projects in
the future.
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Of the original ten CSO locations in the Skowhegan sewer system, only six remain
licensed at the present time. The six CSO points that remain are the North Side
Footbridge (No. 003), Joyce Street/Treatment Plant (No. 004), Elm Street Pump Station
(No. 005), Bush Street (No. 007), South Side Footbridge (No. 008), and the Water
Street/North Street CSO storage tank and pump station (No. 010). The CSO at Bush
Street is inactive, but has been kept licensed until some additional upstream work can be
completed.

Table 1 reviews total CSO activity and volume losses in Skowhegan over the last
nineteen years:

TABLE 1: SKOWHEGAN’S OBSERVED CSO ACTIVITY SINCE 2001

AVERAGE LOSS
DAYS WITH VOLUME LOST PER EVENT
YEAR ACTIVE CSO (MG) (MG/INCH)
2001 95 12.32 0.130
2002 115 10.88 0.095
2003 77 22.77 0.296
2004 53 12.08 0.228
2005 81 47.87 0.591
2006 81 31.31 0.387
2007 55 21.60 0.393
2008 58 61.96 1.068
2009 17 6.07 0.357
2010 23 7.55 0.328
2011 21 4.76 0.227
2012 25 4.24 0.170
2013 36 4.75 0.132
2014 28 3.07 0.110
2015 24 6.79 0.283
2016 23 4.17 0.181
2017 23 0.74 0.032
2018 21 438 0.209
2019 21 1.63 0.078

The data presented above in Table 1 shows that CSO activity and volume loss are
trending in the right direction as a result of the Town’s ongoing CSO abatement efforts.
In the initial years of the Town’s CSO program, it was common to average just under 80
active CSO days per year. In the years since the last Master Plan Update, the number of
CSO days has been reduced to about 21 per year. This represents a reduction of almost 74
percent. Similarly, the volume of untreated sewage lost out the CSO points originally
averaged about 27.6 MG/YR. In the last five years since the previous CSO Master Plan
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Update, volumes losses have been reduced by about 87 percent to only 3.54 MG/YR. The
typical volume of sewage loss from each CSO event has decreased from an average of
0.303 MG/event at the beginning of the CSO abatement program to an average of 0.157
MG/event over the last five years since the most recent Master Plan Update. While the
Table 1 data shows annual fluctuations as the result of changes in storm magnitude and
intensity, the trend shows favorable results.

The Town submitted its last Master Plan Update to DEP in 2012. While the approved
CSO project schedule was based upon a twenty-year implementation period up through
2032, the Town decided to proactively move ahead at an accelerated pace. This allowed
the Town to take advantage of the lower interest rates and the construction prices that
were available in the then current economy. Table 2 lists the CSO abatement projects that
have been completed by the Town during the seven years that have passed since the
completion of the 2012 CSO Master Plan Update:

TABLE 2: RECENTLY COMPLETED CSO ABATEMENT PROJECTS

YEAR COMPLETED PROJECT AREA SEWER LENGTH
2014 Hesselton Street sewers 1,200 LF
Island Avenue pump station 300 LF
2015 Winter Street sewers 1,000 LF
Summer Street sewers 1,650 LF
Bennet Street sewers 1,450 LF
Chandler Street sewers 1,200 LF
Dane Street sewers 500 LF
East Maple Street sewers 900 LF
Main Street sewers 3,000 LF
Alder Street sewers 2,100 LF
Willow Street sewers 850 LF
Bailey Street sewers 600 LF
Green Street sewers 200 LF
Bloomfield Street sewers 1,100 LF
2016 Joyce Street sewers 2,400 LF
Mount Pleasant Street sewers 1,600 LF
Olive Street sewers 400 LF
Center Street sewers 500 LF
Ash Street sewers 350 LF
Pleasant Street sewers 150 LF
2018 North Avenue sewers 4,000 LF
TOTAL SEWER LENGTH 25,500 LF
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As shown above in Table 2, the Town has completed 25,500 LF of sewer separation and
remediation work since the completion of the last Master Plan Update. This represents
over 4.85 miles of sewer work, or about 16 percent of the entire Skowhegan sewer
system.

The Town was required to assess the status of its CSO abatement program and submitted
this updated plan in December, 2019. As part of the current CSO Master Plan Update, the
Town conducted system wide flow gauging in 2019 to determine areas of the sewer
system with the most significant remaining excess flows. The flow monitoring work
identified the following arcas of the sewer system where remaining large areas of excess
flow were noted:

Sewer system areas that have recently been rehabilitated showed good excess flow
reduction results. Areas that had not yet been rehabilitated showed similar excess
flow levels as those reported in the previous 2012 Master Plan.

As high flows were removed from some areas of the system, other adjacent flows
that had been masked by the high flows were identified in the recent work. These
areas are discussed below.

The Dickie subdivision was identified in the previous Master Plan as an area of
interest for future evaluation. During the current Master Plan Update, additional
television inspection and monitoring in this area showed all sewers and manholes
to be in extremely poor condition with large amounts of excess flow entering. This
includes leaking sewers, brick and block manholes that are leaking and connected
catchbasins on some streets in the subdivision including Procelly Drive, Dominic
Street, Patrick Street, Edwards Street, Dennis Street and Michael Street. Total
flows above 350,000 MGD per inch of rain were measured. These flows impact
the Joyce Street CSO (No. 004) which is downstream and nearby. This entire
sewer system is in extremely poor condition and should be replaced to reduce
excess flows, but also because of its poor structural condition. There are four
connected catchbasins in this system which could be removed as part of a separate,
smaller project if sufficient funds are not available to do a complete project at the
present time.

The Mary Street sewer is part of a former State Correctional Facility and was
found to have elevated levels of inflow. This area was found to contribute about
60,000 GPD of excess flow per inch of rainfall. Some of the excess flows may
originate in old building sewers versus the main line. The manholes in this area are
in poor condition and should be replaced. There is also a connected storm drain
system which could easily be separated. This area flows into Elm Street CSO No.
005.
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e Connected catchbasins in the downtown Water Street area that impact the river
siphon and the North Side Footbridge CSO No. 003 appear to be readily
removable with a fairly small project. There is a nearby storm drain to the river
into which these basins might be connected.

e The Maple Street sewer is still combined and contributes excess flow to the North
Avenue sewer where it currently impacts the Storage Tank CSO. 010. Peak flows
above 300,000 MGD per inch of rainfall were measured.

o Excess flows from a private housing development off Bloomfield Street were
found to be contributing large amounts of flow on two streets, namely Sesame
Street and Big Bird Street. Peak flows up to 0.30 MGD were measured. These
flows impact the Southside Footbridge CSO No. 008. Because these sewers are
part of a private mobile home park, additional discussions and negotiations will be
needed to remove these flows. It would be beneficial for the Town to have those
sewer lines inspected by television camera so that the full extent of the problem
can be assessed.

e As part of a previous project in the Joyce Valley sewer area, a separation project
on Milburn Street was designed and bid as an alternate. It was deleted from the
project due to cost issues. That work could be completed at this time if funds
allow.

Preliminary planning level cost estimates for each of these projects are presented below
in Table 3. No construction costs are provided for the likely required work on Sesame
Street and Big Bird Street since these are private sewers in a mobile home park.

TABLE 3: PRELIMINARY COST ESTIMATES FOR IDENTIFIED EXCESS FLOW

REMOVAL PROJECTS
LOCATION ESTIMATE
Dickie Subdivision sewer rehabilitation* $ 1,965,000
Mary Street sewer separation 335,000
Water Street sewer separation 245,000
Maple Street sewer rehabilitation 620,000
Big Bird Street/Sesame Street (TV inspect) 15,000
Milburn Street sewer separation 295,000
TOTAL $ 3.475.000

*NOTE: The listed cost estimate for the Dickie Subdivision is for a complete rebuild of the system. A
smaller project to separate four connected catch basins could be conducted for about $185,000.

As shown above, the preliminary cost estimate for work in the identified sewer system
areas is $3,475,000. This represents a significant investment beyond the level which the
Town may feel ready to commit to at the present time. The Town’s last DEP approved
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2012 CSO Master Plan Update committed the Town to expending $2,674,000 on CSO
abatement projects between 2012 and the present Master Plan Update. As discussed, the
Town previously made the decision to borrow $11.88 million dollars in order to
accelerate the implementation of its CSO program. To-date, the Town has expended
$10.80 million dollars to complete projects well ahead of schedule. Some of the
completed projects were not scheduled to be completed until 2032. The Town presently
has about $1.08 million dollars in left over funds from the previous sewer work. In order
to keep sewer operating costs stable, and due to the fact that the Town has proactively
completed many sewer projects ahead of the required schedule, the Town should consider
using the remaining $1.08 million dollars in funds to complete projects identified in this
Master Plan Update without the need to borrow additional funds.

Table 3 provided a list of additional CSO abatement projects that were identified during
flow gauging work conducted as part of the present CSO Master Plan Update. The Town
could propose to address those areas of its sewer system to the extent that costs for the
next planning period through 2024 can remain within the available $1.08 million dollars
in funds that remain from past sewer work. Projects that can be completed within this
budget are shown below in Table 4:

TABLE 4: PROPOSED 2019 CSO MASTER PLAN UPDATE PROJECTS

PROJECT COST ESTIMATE

Dickie Subdivision catchbasin separation $ 185,000
Mary Street sewer separation 335,000
Water Street sewer separation 245,000
Milburn Street sewer separation 295,000
Big Bird Street/Sesame Street sewer TV inspection 15,000
TOTAL $ 1,075,000

The estimated cost of implementing the projects listed in Table 4 is about $1,075,000
which essentially represents the fund balance of $1.08 million dollars left over from
previous CSO abatement projects. These projects will remove excess flows from many
areas of the sewer system and will be beneficial at multiple CSO discharge points.

The Town could implement this added sewer work as part of a single large construction
project as shown below in Table 5:
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TABLE 5: PROPOSED CSO ABATEMENT PROJECT IMPLEMENTATION

DATE

SCHEDULE

PROJECT

December, 2019
December, 2020

March, 2021

April, 2021

May, 2021

December, 2022

January — February, 2023
December, 2024

Complete CSO Master Plan Update
Complete sewer system improvements design
Place sewer project out to bid

Award project to general contractor

Begin construction

Complete construction

Conduct additional sewer flow gauging
Complete CSO Master Plan Update




1.

SKOWHEGAN’S SEWER SYSTEM CSO ISSUES

1.1 OVERVIEW

Skowhegan’s municipal sewerage system was designed to convey and treat sanitary
wastewater from residential, commercial, and institutional sewer users. However,
excess flows from groundwater infiltration, stormwater inflow and inflow induced
infiltration periodically allow high flows to enter the system and overwhelm its
hydraulic capacity. As a result, when the wastewater treatment plant was constructed
in 1973, ten combined sewer overflow (CSO) relief points were added to the system
to allow excess flows to be discharged untreated to the Kennebec River. Evolving
environmental regulations over the last five decades require communities with CSO
discharges to implement a Master Plan for CSO abatement as a condition of their
wastewater discharge licenses. The Master Plan must present a pathway moving
forward for the eventual elimination of all CSO activity up to a reasonable threshold
storm. CSO Master Plans must be updated every five years. The Town of
Skowhegan’s current CSO Master Plan was approved by DEP back in May, 2012. It
listed a series of excess flow remediation projects that the Town proposed to complete
over a twenty-year period from 2012 to 2032. The Town has chosen to move ahead
faster than the approved schedule due to the availability of favorable interest rates and
to avoid the escalation of construction costs from normal construction inflation. The
Town’s wastewater discharge license requires that a CSO Master Plan Update be
submitted to DEP by December 31, 2019. This document fulfills that requirement. It
shows the current status of the Town’s sewer system with regard to CSO activity, it
describes the efforts that the Town has implemented to-date to reduce CSO
discharges, and it provides an updated schedule for further CSO abatement projects in
the future.

1.2 SKOWHEGAN’S MUNICIPAL SEWERAGE SYSTEM

The Town of Skowhegan operates a wastewater collection and treatment system that
serves about 1500 connected sewer users (1800 equivalent residential and commercial
users) representing a sewered population of just under 5,000 people. Wastewater is
collected by a complex network of sewers and pump stations and conveyed to the
central treatment plant site on Joyce Street. The plant has an average daily flow
capacity of 1.65 MGD and a peak hourly capacity of 7.5 MGD. The sewer system
consists of over 161,000 LF, or over thirty miles, of pipe and eleven pump stations
and consists of two major districts, North and South, as separated by the Kennebec
River. A siphon carries flows under the river from the North District to the South
District in order to reach the treatment plant. The general configuration of the Town’s
municipal sewer system is shown on Figure 1.

A large portion of the Town’s sewer system has historically been combined, meaning
that both sanitary sewage and stormwater flows from street catchbasins are carried in
the same pipes. Eighty percent of the sewer system was originally combined, but this
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number has decreased to about forty-five percent as a result of previous sewer
improvements. Prior to the construction of the wastewater treatment plant in 1973, all
flows were discharged to the Kennebec River, so it made no difference if stormwater
and sewage were mixed together in the same pipes. In fact, the presence of peak
stormwater flows was considered beneficial since they provided periodic flushing of
the sewer lines. With the construction of the downstream treatment plant, excess
flows in the sewer system are now problematic since they can overload the facility
and hinder its ability to treat the sanitary sewage for which it was designed.

Typical sizes of the Town’s gravity collector and interceptor sewers range from 8” @
to 727 ©. These sewers are constructed of a variety of different pipe materials
including vitrified clay (VCP), asbestos cement (ACP), polyvinyl chloride (PVC), and
reinforced concrete (RCP). Almost forty-four percent of the sewer system is
constructed of vitrified clay and asbestos cement pipe, both of which are considered to
be substandard by current design practices. Many of the Town’s clay pipe sections are
likely fifty to one-hundred years old. Clay pipes were often laid with open, leaking
joints at three foot intervals. This pipe material is also brittle and prone to cracking
which allows groundwater to enter the sewer. Asbestos cement pipe was likely used
fifty to sixty years ago, but has fallen out of favor due to safety issues related to the
asbestos fibers. In addition, the cement that holds the fibers together is prone to
deterioration in the presence of moisture and hydrogen sulfide sewer gas. This has led
to the failure of ACP sewers and this material is no longer used. The remaining sewer
lines, representing just over fifty-six percent of the system, are constructed of newer
pipe materials such as PVC, HPDE, and RCP. These lines are in good condition and
likely installed within the last fifty years.

The presence of such a large percentage of clay and asbestos cement pipes,
representing about thirteen miles of the total sewer system, makes the Skowhegan
system prone to excess flows from groundwater infiltration. In addition, the fact that
about forty-six percent, or almost fourteen miles, of the system is combined with
connected catchbasins makes the system prone to excess flows from peak stormwater
events. During periods of heavy precipitation from rainfall and snowmelt events, the
volume of peak stormwater inflow from street catchbasins, roof drains and cellar
drains can exceed the capacity of both the sewer system and the downstream
wastewater treatment plant. Peak flows can also overwhelm the pumping stations that
are used to lift flows over elevation changes in the system. When the capacities of the
sewer pipes, pump stations or treatment plant are exceeded, the excess flows backup
and are discharged untreated to the Kennebec River through combined sewer
overflow (CSO) points.
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The natural topography of the Skowhegan area allows the majority of the sewer system’s
flows to reach the treatment plant site by gravity. With the exception of the siphon
structure which uses differential elevation head to convey flows below the Kennebec
River from the North District to the South District, all of the Town’s major sewer lines
and interceptors utilize gravity flow. Eleven pump stations are located at various points
throughout the system to lift flows up over topographical elevation differences to the
nearest gravity sewer. These pump stations are shown on Figure 1 and listed in Table 1.
Nine of the pump stations are located on the North side of the river with the remaining
two on the South side.

TABLE 1: SKOWHEGAN’S WASTEWATER PUMPING STATIONS

PUMP STATION GENERAL SERVICE AREA

Dinsmore Street PS Dinsmore Street area

Dr. Mann PS Upper North Avenue area

Elm Street PS Coburn/Summer/Bennett St./Norridgewock Ave. areas
Heselton Street PS Heselton/Lower Malbons Mills/Dr. Mann areas
Island Avenue PS Island Avenue area

Malbons Mills PS Upper Malbons Mills area

Norridgewock Avenue PS Mary Street area

Merrithew Drive PS Merrithew Drive/Waterville Road areas
Shopping Center PS Lakewood Road area

Wallace Farms PS Wallace Farms Road area

CSO Storage Tank Downtown Stormwater Storage

All flows from both the North and South sides of the sewer system eventually reach a
2600 LF long interceptor sewer along the south bank of the Kennebec River between
the siphon outlet near Cedar Street and the treatment plant off Joyce Street. The
majority of the interceptor sewer is constructed of 24” @ RCP pipe, but some initial
sections just after the siphon discharge were designed as 16” @ and 20” O sections in
order to regulate peak flow volumes to the plant.

The Town’s wastewater treatment plant was constructed in 1972 to remove pollutants
from sewage prior to its discharge into the Kennebec River as clean, treated effluent.
The facility utilizes the activated sludge process to provide secondary level treatment
to the incoming wastewater. This is accomplished by a series of unit processes that
progressively treat the wastewater as it flows through the plant. The facility’s original
unit processes were augmented by a peak flow upgrade that was completed in 2004
and an aeration system/clarifier upgrade that was completed in 2013.

Figure 2 shows a schematic presentation of the treatment plant’s unit processes.
Influent flows first receive preliminary treatment in the plant’s headworks. Debris is
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removed from the influent by screening and sand and gravel are removed ina grit
chamber. The influent flow is also measured and sampled. Flows then receive primary
treatment in two 40’ @ clarifiers which serve as settling basins to remove pollutants
by gravity sedimentation. Raw sludge is pumped from these reactors for subsequent
dewatering.

Two aeration basins, each holding about 185,000 gallons of water, are used to grow
microbes that biodegrade the organic pollutants in the primary effluent. The incoming
pollutants are converted to either microbial cells that can be settled from the water or
carbon dioxide gas which is released to the atmosphere. Oxygen to support the
microbial activity in the reactors is provided by positive displacement blowers and
fine bubble diffusers.

Microbes from the aeration basins are settled in two 50° O final clarifiers. The
microbes settle to the bottom of the reactors as secondary sludge leaving clean water
above the sludge blanket. The clarified effluent is sent to a chlorine contact tank for
disinfection while the microbes are pumped back to the aeration basins to treat
additional wastewater.

The plant has two effluent disinfection reactors. Normal flow levels are treated in a
two cell chlorine contact tank with each cell containing about 25,000 gallons. This
reactor provides about 40 minutes of detention time at average flow loadings and just
under 15 minutes at peak hourly flows. A second chlorine contact tank was added in
2004 to treat peak flows during storm events. This reactor adds about 30,000 gallons
of detention time that is used to disinfect peak stormwater loadings that enter the plant
during rainfall and precipitation events.

Raw sludge from the primary clarifiers and excess microbial cells that are periodically
wasted from the biological system are cosettled and then dewatered on a two meter
belt filter press. The sludge is treated with polymer to enhance dewatering and with
lime for odor and pathogen control prior to its final disposal.

Treated effluent from the chlorine contact tank is discharged to the Kennebec River
via a 24” @ RCP outfall pipe. The outfall contains both treated secondary effluent
during normal flow periods as well as chlorinated primary effluent that is generated in
the peak flow reactor during wet weather events.

The treatment plant is licensed to discharge a monthly average flow of 1.65 MGD
through its normal secondary treatment system. When peak hourly flows into the
plant exceed its peak flow design capacity, excess flows are diverted to the peak flow
disinfection reactor. The plant’s normal effluent must meet typical secondary
standards of 30 mg/l (milligrams per liter) for both monthly average biochemical
oxygen demand (BOD) and total suspended solids (TSS). Between May 15 and
September 30, the effluent must be disinfected to an E. coli bacteria level of no more
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than 64 col/100 ml (colonies per 100 milliliters) on a monthly average basis and 427
col/100 ml on a peak daily basis. E. coli levels during peak stormwater events must
also meet the 427 col/100 ml standard through the peak flow disinfection reactor.

1.3 IMPACT OF EXCESS SEWER FLOWS ON SEWERAGE SYSTEM

Skowhegan’s wastewater treatment plant was designed in 1972 with an average daily
flow capacity of 1.44 MGD and a peak hourly flow capacity of 4.68 MGD. With the
addition of the peak flow disinfection system in 2004, the plant’s capacity was
upgraded to an average daily flow of 1.65 MGD and a peak hourly capacity of 7.5
MGD. These capacities are sometimes exceeded due to the presence of excess
groundwater infiltration into old, leaking sewer lines and the entry of stormwater
inflow into the system from combined sewers, catchbasins, roof drains and cellar
sump pumps. The fact that about forty-four percent of the sewer system is constructed
with old clay and asbestos pipes makes it prone to groundwater infiltration entry. In
addition, the fact that forty-five percent of the sewer system is still combined makes it
susceptible to peak flow variations from stormwater inflow.

The poor condition of large segments of the Skowhegan sewer system, as well as the
fact that some areas of the sewer system remain combined with sanitary flow and
storm flows that are present together in the same pipes, serves as the basis for the high
peak flows that are observed. A review of sewer system flows suggests that far greater
volumes of flow are present than would be caused by sanitary sewage flows alone.
There are typically several major sources of flow generation into the municipal sewer
system as follows:

e Base sanitary flow is a measure of the raw sewage generated by homes,
businesses, industrial applications, and commercial users throughout the
community. Sanitary flows are the flow component for which the construction of
wastewater treatment facilities was generally intended. Figure 3 shows the typical
route of sanitary flow entering into the sewer system through a series of building
sewers, manholes, and sewer pipes.

e Peak hourly sanitary flow is generally estimated by applying a statistical peaking
factor to the base sanitary flow. For a community of Skowhegan’s size, it is typical
to observe a peak sanitary flow rate that is about three to four times the base
sanitary flow rate. These peak flow periods occur throughout the day in response
to fluctuating water use patterns by the sewer users. It is not uncommon to
experience a maximum peak flow in the system early in the morning as sewer
users rise and shower and then throughout the day in relation to noon and evening
meal periods.
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e Infiltration is the introduction of extraneous groundwater into sewer systems
through defective pipes, pipe joints, service connections, and manhole walls. The
rate of infiltration into the system is generally at its annual peak each Spring
corresponding to the highest elevation of the groundwater table. Figure 4 shows
the typical origins of sewer system groundwater infiltration.

e Stormwater inflow is the largest single source of extraneous water entering the
Skowhegan sewerage system. It consists of stormwater which enters through
catchbasins in combined sewers, separated storm sewers that reconnect to the
sewer system, and roof, cellar, and underdrains from buildings which are
connected to the collection system. Inflow can also come from above ground
drainage ditches or streams which intersect catchbasins or field inlets and then
flow into the sewer system. The magnitude of stormwater inflow into a sewer
system depends on the frequency, duration, and rainfall amount during various
storm events. It also depends on ground cover conditions, soil conditions,
groundwater saturation levels, and frozen ground conditions at the time of the
storm. For example, a similar rain event falling on dry soil during Summer
conditions may have less of an impact on the sewer system than the same event
falling onto frozen Winter ground conditions or saturated Spring groundwater
conditions. A two-inch rainfall that occurs gradually over twenty-four hours will
have less of an impact on the sewer system than a Summer thunderstorm that
causes two inches of rain to fall in a few hours. While the extent of peak inflow
into a sewer system can be highly variable, the adverse impact of inflow on a
sewer or treatment system can be severe. Inflow represents sudden, peak flow
variations that can rapidly enter a sewer system and cause overflows or process
washouts. This type of sudden flow impact is in contrast to that of groundwater
infiltration which tends to occur more gradually and that represents a background
level of flow that varies seasonally. Inflow events show up as peak spiked flows in
the sewer system and treatment plant. Figure 5 shows typical sources of sewer
system inflow.

e Inflow induced infiltration represents the net effect of inflow and infiltration into a
sewer system. Rainfall from inflow events can cause temporary changes in the
local groundwater table as precipitation soaks into the soil. This elevation of the
groundwater table causes an increase in the static pressure of water over old and
leaking sewer pipes and a subsequent increase in groundwater infiltration into the
pipes. Inflow induced infiltration is manifested by a gradual rise in background
infiltration levels that occurs after a rainfall event and that may take several days
to subside after the storm event ends.
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Snowmelt represents additional wet weather flow that occurs each Spring as
elevated ambient temperatures cause a gradual loss of the snowpack. Overland
runoff of melting snow may find its way into catchbasins, field inlets, and streams
that are the source of inflow into the sewer system. Snowmelt also results in the
eventual elevation of the groundwater table under Spring saturation conditions
which is often coincident with the onset of peak annual sewer system groundwater
infiltration.

In the most recent 2012 CSO Master Plan Update, flows to the wastewater
treatment plant were evaluated in terms of their sanitary, infiltration, and inflow
components. Since 2012, the Town has completed a large number of CSO
abatement projects. This has reduced the amount of flow that the treatment plant
receives. From the flow data presented in the Town’s monthly DEP reporting
forms, the following observations were made with regard to the amount of sewer
system loadings that reach the wastewater treatment plant:

e During the 2012 Master Plan, the average daily flow to the plant on all days,
including wet weather events, was 1.150 MGD. At the present time, total flow
has dropped by 24 percent to 0.88 MGD as a result of recent CSO abatement
projects.

e If wet weather days are omitted, the average daily dry weather flow was 0.955
MGD back in 2012, but this has been reduced by about 27 percent to 0.70
MGD now.

e The maximum sustained, thirty-day monthly flow at the plant was 2.082 MGD
in 2012. This occurred during April when groundwater infiltration, snowmelt,
and Spring rain events were prevalent. Over the last two years, this value has
been reduced by 17 percent to about 1.73 MGD.

e In 2012, the maximum recorded daily flow was 3.263 MGD. This occurred in
March during a peak flow rainfall event in conjunction with snowmelt. During
the last three years, the maximum daily recorded flow was reduced by 6
percent to 3.08 MGD.

e The peak hourly dry weather flow received at the plant was typically about
1.85 MGD in 2012. After the recent CSO reduction efforts, this has been
reduced by 12 percent to about 1.63 MGD.

e The base inflow impact on the treatment plant can be significant and varies
over the year. The average base inflow impact caused an average daily flow
rise of 0.90 MGD per inch of rainfall over the entire year back in 2012.
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Currently, this impact has been reduced to about 0.75 MGD per inch of rainfall
which represents a 17 percent reduction.

e Peak hourly inflow impacts are the origin of most of the system’s excess flow
problems. The impact of inflow on the plant’s peak hourly flow averages 4.25
MGD per inch of rainfall. This impact has remained fairly constant. Even
though peak flows sources into the sewer system have been reduced, storm
intensities have increased over the last few years.

The data discussed above shows that dry weather average and peak flows to the
treatment plant are well within its design capacity. Wet weather events are the
primary cause of CSO activity either through direct inflow or indirectly through
inflow induced infiltration. The extent of the CSO activity is dependent upon the
magnitude, frequency and intensity of the rainfall event. Table 2 lists the typical
frequency, magnitude and storm intensity for the Skowhegan area.

TABLE 2: STORM MAGNITUDE FREQUENCY FOR SKOWHEGAN

STORM RETURN STORM MAGNITUDE STORM INTENSITY
FREQUENCY (INCHES/DAY) (INCHES/HOUR)

3 Month 1.35 0.06

6 Month 1.75 0.07

9 Month 2.00 0.08

1 Year 2.40 0.10

2 Year 2.70 0.11

5 Year 3.50 0.15

10 Year 4.10 0.17

25 Year 4.70 0.20

In previous CSO Master Plans, Skowhegan has used a threshold storm frequency of
one-year in evaluating inflow effects. At a one-year storm event of 2.70 inches/day,
the average daily flow to the treatment plant will increase by about 2.03 MGD. The
plant should be able to process this flow; however, the peak hourly flow could spike
up to 12 MGD. This would exceed the treatment plant’s capacity and trigger upstream
CSO activity. More severe twenty-five year frequency storms have often been used in
CSO assessments. For Skowhegan, that would consist of 4.70 inches/day of rainfall.
This would cause the plant’s average daily base flow to increase by about 3.53 MGD
and its peak hourly flow to spike at a rate of about 21 MGD. CSO activity would be
triggered in both cases since the plant cannot accept such flows.

While the previously discussed flow data shows significant reductions between

corresponding data in 2012 versus the present data, wet weather flows into the sewer
system still have the potential to trigger CSO activity in Skowhegan.
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The above analysis suggests that the treatment plant is generally very stable and
loaded at below its design capacity during dry weather periods. The plant can also
process sustained wet weather flows. Peak wet weather events, especially those that
occur concurrent with periods of snowmelt or high groundwater, remain the primary
cause of CSO activity in Skowhegan. The Town’s CSO abatement efforts have
substantially reduced the amount of CSO activity from previous levels.

1.4 SKOWHEGAN’S COMBINED SEWER OVERFLOW POINTS

Because excess groundwater infiltration and stormwater inflow contribute to sewer
system flows that are periodically greater than the capacity of the sewerage system
and downstream wastewater treatment plant, ten combined sewer overflow (CSO)
points were originally incorporated into the Skowhegan sewer system. One of these
was removed over twenty years ago and three more have been effectively removed in
recent years as a result of CSO abatement efforts. The remaining six CSO points have
been the focus of recent CSO Master Plans. The locations of each of these overflow
points is summarized below in Table 3:

TABLE 3: SKOWHEGAN’S CSO DISCHARGE LOCATIONS

CSO NO. CSO LOCATION CURRENT STATUS
003 North Side Footbridge Active

004 Joyce Street/Treatment Plant Active

005 Elm Street Pump Station Active

007 Bush Street Inactive

008 South Side Footbridge Active

010 Water Street/North Avenue CSO PS Active

Of the original ten CSO locations in the Skowhegan sewer system, only six remain
licensed at the present time. The six CSO points that remain licensed are the North
Side Footbridge (No. 003), Joyce Street/Treatment Plant (No. 004), Elm Street Pump
Station (No. 005), Bush Street (No. 007), South Side Footbridge (No. 008), and the
Water Street/North Street CSO storage tank and pump station (No. 010). The CSO at
Bush Street is inactive, but has been kept licensed until some additional upstream
work can be completed.

Table 4 reviews total CSO activity and volume losses in Skowhegan over the last
nineteen years:
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TABLE 4: SKOWHEGAN’S OBSERVED CSO ACTIVITY SINCE 2001

AVERAGE LOSS
DAYS WITH VOLUME LOST PER EVENT

YEAR ACTIVE CSO (MG) (MG/INCH)
2001 95 12.32 0.130
2002 115 10.88 0.095
2003 77 22.77 0.296
2004 53 12.08 0.228
2005 81 47.87 0.591
2006 81 31.31 0.387
2007 55 21.60 0.393
2008 58 61.96 1.068
2009 17 6.07 0.357
2010 23 7.55 0.328
2011 21 476 0.227
2012 25 424 0.170
2013 36 475 0.132
2014 28 3.07 0.110
2015 24 6.79 0.283
2016 23 4.17 0.181
2017 23 0.74 0.032
2018 21 438 0.209
2019 21 1.63 0.078

The data presented above in Table 4 shows that CSO activity and volume loss are
trending in the right direction as a result of the Town’s ongoing CSO abatement
efforts. In the initial years of the Town’s CSO program, it was common to have just
under 80 active CSO days per year. In the years since the last Master Plan Update, the
number of CSO days has been reduced to about 21 per year. This represents a
reduction of almost 74 percent. Similarly, the volume of untreated sewage lost out the
CSO points originally averaged about 27.6 MG/YR. In the last five years since the
last CSO Master Plan Update, volumes losses have been reduced by about 87 percent
to only 3.54 MG/YR. The typical volume of sewage loss from each CSO event has
decreased from an average of 0.303 MG/event at the beginning of the CSO abatement
program to an average of 0.157 MGf/event over the last five years since the most
recent Master Plan Update. While the Table 4 data shows annual fluctuations as the
result of changes in storm magnitude and intensity, the trend shows favorable results.

CSO activity can also be tracked by reviewing the monitoring results of the six
remaining active CSO points as shown below in Table 5. Each of the Town’s CSO
structures is monitored to identify days when they become active. Detailed CSO
discharges records for the nineteen year period between 2001 and 2019 are presented
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in Appendix B of this report. The total number of CSO events that occurred each year
during this period are summarized in Table 5 for each currently active and inactive
CSO structure:
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TABLE 5: OBSERVED CSO ACTIVATION EVENTS PER YEAR

CSO 2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017 2018 2019
002
(HESELTON PS) 24 30 3 11 8 6 0 0 0 0 0 0 0 0 0 0 0 0 0
006 |
(DINSMORE PS) 34 43 36 26 29 15 0 0 0 0 0 0 0 0 0 0 0 0 0
007
(BUSH ST) 25 26 38 24 36 21 15 0 0 0 0 0 0 0 0 0 0 0 0
010
(NORTH AVE) 34 19 27 27 40 31 19 40 7 11 4 7 3 4 3 6 1 5 2
003
(FOOTBRIDGENO.) 34 59 40 49 68 72 52 1 2 3 7 11 10 14 18 16 12 6 7
009
(ISLAND PS) 10 52 48 56 65 62 35 20 2 11 12 4 14 0 0 0 0 0 0
005
(ELM ST PS) 15 14 16 12 33 9 5 8 6 13 3 9 § 10 5 2 1 5 5
008
(FOOTBRIDGESO.) 17 21 13 7 16 13 10 8 7 11 11 12 15 12 10 6 8 1 3
004
(JOYCEST/POTW) 8 99 63 40 46 17 12 21 11 22 19 22 36 17 24 23 23 21 23
TOTAL 277 363 317 252 341 252 148 98 35 71 56 65 8 57 60 53 45 38 40
TOTAL INCHES
RAINFALL/YEAR 3270 39.97 4554 35.68 63.38 48.14 49.59 65.72 52.77 49.92 45.57 46.70 46.18 5046 4221 38.07 43.91 46.65 41.73
INDIVIDUAL CSO
DAYS/YEAR 95 115 77 61 8 8 55 58 17 23 21 25 36 28 23 23 23 21 23
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The data presented above in Table 5 shows the positive benefits that the Town’s CSO
abatement programs have had on reducing annual CSO activity. This data shows the
following:

Annual CSO events have decrecased from a high of 363 per year at the
beginning of the program to an average of 41 events per year over the last three
years. This represents an 89 percent reduction in CSO discharge frequency.

Calendar days on which CSO activation occurred has decreased from a high of
115 at the beginning of the program to an average of only 22 days per year
over the last three years. This represents a reduction of 81 percent.

At the beginning of the CSO abatement program, the Town was experiencing a
discharge of untreated sewage to the river about every one day in four, or
twenty-six percent of all days. This frequency has been reduced to about four
percent of the time, or roughly one day in sixteen.

CSO events are heavily influenced by rainfall events. At the beginning of the
CSO program, the Town experienced an average of 8.8 annual CSO events per
inch of annual rainfall even though the annual rainfall was relatively low at
only an average of 36.35 inch/year at the beginning of the program. As a result
of the completed projects, the Town is now averaging only 0.93 CSO events
per year per inch of annual rainfall.

The Town has effectively eliminated four CSO discharge points at Heselton
Street (No. 002), at Dinsmore Street (No. 006), Bush Street (No. 007) and
Island Avenue (No. 009) as a result of its CSO abatement efforts. This
represents a reduction of 44 percent in the number of active CSO locations.

If the average number of CSO events per year for the first three years of the
program are compared to the last three years, the following reductions in CSO
activity at each location have occurred:

— CSO No. 002 (Heselton Street PS) 100% reduction
— CSO No. 006 (Dinsmore Street PS) 100% reduction
— CSO No. 007 (Bush Street) 100% reduction
— CSO No. 010 (North Avenue) 90% reduction
— (€SO No. 003 (Footbridge North) 81% reduction
— CSO No. 009 (Island Avenue PS) 100% reduction
— CSO No. 005 (Elm Street PS) 53% reduction
— CSO No. 008 (Footbridge South) 77% reduction
— CSO No. 004 (Joyce Street/POTW) 73% reduction
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The above data trends demonstrate that the Town is moving in the right direction with
the CSO abatement measures that it has implemented to-date.

The Town has accomplished this by focusing on the construction of excess flow
storage and treatment infrastructure as well as with sewer system separation and
remediation projects. In the earliest versions of the Town’s CSO Abatement Facilities
Plan, it was determined that the separation and removal of excess flows from the
sewer system would not be as cost-effective as storing or treating these flows. This
recommendation was carried forward in subsequent Facilities Plan Updates. In the
most recent 2012 CSO Master Plan Update, sewer system and remediation were
recommended. As a result, the Town has been implementing a phased CSO abatement
program which has included the following:

e The treatment plant’s flow capacity was increased from 1.44 MGD to 1.65
MGD for average daily flow and from 4.68 MGD to 7.5 MGD for peak hourly
flow.

e Several pump stations were upgraded to increase their peak flow capacities and
to prevent the loss of excess flows from the CSO points that are located at
these pump station sites.

e Modifications to the sewer system were made by adding restrictions or weirs
that have increased the system’s in-line storage capacity.

e Off-line storage was added that allowed peak hourly flows to be stored and
then gradually released back into the sewer system.

e Sewer separation and rehabilitation projects have been constructed upstream in
some of the leakiest areas of the sewer system.

To implement these CSO remediation efforts, the Town has expended about $21.4
million dollars on projects that are directly related to CSO remediation as part of
$23.3 million dollars of total sewer system improvements. These expenditures have
resulted in significant CSO activity reductions. The challenge that the Town faces
going forward is to cost-effectively further reduce CSO discharges into the River.
DEP has instituted a policy of placing CSO abatement schedules into the discharge
licenses of the wastewater treatment plants that serve CSO communities. This means
that the remediation schedule of future CSO projects will be part of the Town’s
discharge license. If the Town fails to meet the proposed schedule, this will constitute
a discharge license violation that will be subject to potential enforcement action and
fines. In addition, much of the previous CSO abatement work in Skowhegan was
based on addressing the excess flows that are generated in a one-year frequency storm
event of 2.40 inches/day of rainfall. DEP has been advocating the elimination of CSO
activity in other communities at storm events of greater frequencies. This suggests
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that Skowhegan will likely need to take additional steps in the future to reduce its
CSO discharges beyond the levels that have been provided to-date.

1.5 OBIJECTIVES OF CSO MASTER PLAN UPDATE

The Town’s DEP wastewater discharge license requires Skowhegan’s CSO Master
Plan to be updated and submitted to the Department no later than December 31, 2019.
Olver Associates Inc. was retained by the Town to assist in the preparation of this
CSO Master Plan Update. Over the last year, we have reviewed all previous CSO data
and reports that the Town provided and have conducted site visits to observe the
overall configuration of the sewer system. We have conducted a detailed analysis of
the Town’s present CSO activity in terms of current wet weather precipitation events
and have evaluated how previous CSO abatement projects have altered the sewer
system’s CSO response to these events. The entire sewer system was flow gauged
during a number of high groundwater infiltration and stormwater inflow events in
2019 in order to determine areas of the system that still appear to represent the most
significant origins of excess flow. Remediation projects that were recommended for
implementation in the last 2012 Master Plan Update were reviewed to determine if
they are still appropriate. The excess flow benefits of completed projects was
reviewed. Cost estimates for remaining CSO abatement projects were updated. Once
approved by the Maine DEP, this CSO Master Plan Update will become a part of
Skowhegan’s wastewater discharge license and the Town will be required to
implement each project on the proposed schedule.
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2. REVIEW OF 2012 CSO MASTER PLAN RECOMMENDATIONS

2.1 OVERVIEW

The Town completed its last CSO Master Plan Upgrade in 2012. Since then, the Town
has been implementing the recommendations of that plan. While the former plan had
a twenty-year implementation schedule leading all the way out to 2032, the Town
unilaterally chose to accelerate the schedule and has already completed a majority of
the identified projects. In this section of the current plant update, the
recommendations from the previous Master Plan will be reviewed and the status of
the implementation schedule considered.

2.2 INFILTRATION/INFLOW (I/) EVALUATION

As part of the 2012 CSO Master Plan Update, an evaluation of excess infiltration and
inflow (I/) sources was conducted. The purpose of the I/I study was to assess areas of
the sewer system that are subject to high flows. The sewer system was divided into
twelve subsystems as shown in Figure 6. These subsystems correspond to the
drainage areas of the Town’s interceptor pumping stations and CSO areas. Flow
measurements were made at various key manhole nodes throughout the sewer system
to determine how the system responded to different groundwater infiltration and
stormwater inflow conditions.

To the extent possible, flow gauging was scheduled in the evening or at night when
sanitary flows in the sewer system were at a minimum. Flows were estimated by
taking sewer flow depth measurements at steady-state groundwater and rainfall
conditions. These flow depths were then converted into flow volume measurements
using Manning’s equation for full pipe flow as modified by a hydraulic elements
analysis. Manhole inspections were conducted in conjunction with this work to trace
sewer system peak flow locations, to observe pipe and manhole conditions, and to
determine the types and sizes of sewer lines in order to calculate pipe capacity.

The total groundwater infiltration into the sewer system was found to reach a Spring
peak of about 0.80 MGD. This value was consistent with the results reflected in the
flow records of the downstream wastewater treatment plant. The overall groundwater
leakage rate into the Skowhegan sewer system was about 4500 GPD/inch-mile
throughout the whole sewer system and was not too excessive for the size and age of
the system. However, individual streets were found to have much higher rates as
shown below on Table 6:
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TABLE 6: UNITIZED GROUNDWATER INFILTRATION BY SEWER

SUBSYSTEM (2012)
INFILTRATION RATE
SUBSYSTEM STREET (GPD) (GPD/INCH-MILE)
JOYCE STREET AREA
Joyce Street 41,000 8,500
Mount Pleasant Avenue 10,000 3,500
Joyce Valley Sewer 84,000 17,000
Milburn Street 5,000 2,500
Cross-country to Waterville Rd. 18,000 7,000
Dickie Street 25,000 4,500
Prescelly Drive 5,000 4,500
Waterville Road 4,000 2,500
Dartmouth Street 8,000 2,500
NORRIDGEWOCK ROAD AREA
Norridgewock Road 35,000 6,500
Alder Street 6,000 1,500
Pine Street 3,000 4,000
McClellan Street 1,000 1,000
Poulin Drive 1,000 1,000
MAIN STREET AREA
Main Street 61,000 10,000
Willow Street 10,000 6,500
Bailey Street 48,000 53,000
Bloomfield Street 6,000 3,000
CURRIER BROOK AREA
Pooler Avenue 1,000 500
South Factory Street 1,500 1,000
Fairview Avenue 1,500 200
Union Street 200 200
EAST FRONT STREET AREA
East Front Street 3,000 500
Mechanic Street 10,000 8,500
Free Street 2,000 1,000
South Street 1,000 800
Poplar Street 1,000 1,000
South Factory Street 1,000 1,500
MARY STREET AREA
Mary Street 15,000 7,000
ELM STREET AREA
Coburn Avenue 2,000 500
Summer Street 34,000 2,000
Bennett Street 1,500 1,000
Russell Road 500 200
Spring Street 1,500 1,000
Silver Street Ext. 500 500
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North Middle Street 500 200

MADISON AVENUE AREA
Madison Avenue 80,000 9,000
Leavitt Street 2,000 1,000
Winter Street 30,000 15,000
Dyer Street 500 500
Silver Street 500 300
Smith Street 500 500
COURT STREET AREA
Court Street 15,000 7,000
NORTH AVENUE AREA
Lower North Avenue 22,000 3,000
Middle North Avenue 25,000 4,000
Upper North Avenue 2,500 300
East Leavitt Street 20,000 10,000
East Maple Street 5,000 3,000
Prospect Street 500 500
Chestnut Street 4,000 3,000
Chandler/Dane Street 40,000 11,000
Jewett Street 500 500
Cowette Street 7,000 2,000
East Dyer Street 500 500
Industrial Park Road 4,000 2,000
Greenwood Avenue 4,000 3,000
WATER STREET AREA
Water Street 89,000 35,000
Bush Street 32,000 40,000
Leavitt Cross-country 19,000 10,000
HESELTON STREET AREA
Heselton Street 10,000 2,000
TOTAL GROUNDWATER INFILTRATION 807,000 4,500

Flow gauging in sewer systems is not an exact science due to the variability in the
data and the many factors that can influence the methods that were used. The purpose
of the nighttime flow gauging was not to develop exact flow measurements of each
sewer. Instead, the goal was to develop a general, comparative balance of the entire
system in order to identify the worst areas of the system relative to each other. The
flow data developed at each node was balanced proportionately to obtain a relative
estimate of various groundwater infiltration flows at each street during Spring high
conditions.

For a sewer system of this size, EPA guidelines suggest that leakage rates greater than
3,000 GPD/inch-mile would be considered excessive. This threshold is often difficult
to meet in older sewer systems because many old, clay pipes typically leak at these
rates or higher. As discussed, the overall leakage rate of 4,500 GPD/inch-mile for the
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sewerage system at large exceeds EPA guidelines, but it is not unusual given the fact
that forty-four percent of the system consists of old, substandard clay and asbestos
pipe. While it is not practical to upgrade the entire system, selective projects were
considered in areas that had leakage rates higher than 3,000 to 5,000 GPD/inch-mile.
In addition, lines that were associated with a rate closer to 3,000 GPD/inch-mile, but
that were associated with other factors were given a higher priority for remediation.
These factors included maintenance problems on the line, overall poor structural
condition of the pipes, its location upstream of a CSO or pump station, and whether or
not the sewer pipe was also the source of peak stormwater inflow or inflow induced
infiltration.

Peak wet weather inflow in the Skowhegan sewer system was estimated to be about
4.23 MGD of inflow per inch of daily rainfall. This determination was made by
reviewing treatment plant flow records and conducting an analysis of the plant’s
response to peak flows on days when no overflow occurred. This response was then
extrapolated to a database that included a range of storm events including a one-year
and a twenty-five year design storm. Flow data was unitized to MGD per inch of
rainfall in order to allow inflow volumes for various storm sizes to be determined.

Sewer system flows were also measured during a variety of storms and unitized to
similar units of GPD/inch of rainfall. Flows throughout the sewer system were then
compared to the modeled value that was predicted at the treatment plant. Minor
calibrations and modifications to the sewer system data were made to allow it to
mirror the flow response values expected at the treatment plant. Good correlation
between the two models was obtained. Once calibrated flow data was determined for
each subsystem, upstream sewer flow data was proportioned to allow a mass balance
of the system to be conducted. The objective of this procedure was to allow a relative
distribution of peak flows to be made based upon field measurements. The goal of this
approach was not to obtain absolute measurements of existing flows at each location.
Instead, a relative assessment of flow origins was made to allow the major problem
areas of the sewer system subject to peak inflow to be identified.

The results of the balanced sewer system inflow data is provided below in Table 7:

TABLE 7: UNITIZED PEAK STORMWATER INFLOW RATES (2012)

PEAK INFLOW
SUBSYSTEM STREET (GPD/INCH)
JOYCE STREET AREA
Joyce Street 136,000
Mount Pleasant Avenue 50,000
Joyce Valley Sewer 190,000
Milburn Street 25,000
Cross-country to Waterville Rd. 120,000
Dickie Street 14,000
Waterville Road 6,000
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NORRIDGEWOCK ROAD AREA
Norridgewock Road
Alder Street
Pine Street
McClellan Street
Poulin Drive

MAIN STREET AREA
Main Street
Willow Street
Bailey Street
Bloomfield Street

CURRIER BROOK AREA
Jones Street
Pooler Avenue
South Factory Street
Fairview Avenue
Union Street

EAST FRONT STREET AREA
East Front Street
Poplar Street
Mechanic Street

MARY STREET ARFA
Mary Street

ELM STREET AREA
Summer Street
Bennett Street

MADISON AVENUE AREA
Madison Avenue
Leavitt Street
Winter Street
Dyer Street
Silver Street Ext.
Smith Street

COURT STREET AREA
Court Street

NORTH AVENUE AREA
Lower North Avenue
Middle North Avenue
Upper North Avenue
East Leavitt Street
East Maple Street
Chestnut Street
St. John Street
Prospect Street
East Dyer Street

128,000
33,000
3,000
3,000
6,000

650,000
31,000
72,000

250,000

3,000
3,000
8,000
8,000
3,000

170,000
6,000
28,000

45,000

75,000
58,000

420,000
8,000
89,000
3,000
3,000
3,000

110,000

320,000
128,000
83,000
22,000
8,000
8,000
65,000
6,000
8,000
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Chandler/Dane Street 170,000

Jewett Street 8,000

Waye Street 3,000
WATER STREET AREA

Water Street 250,000

Bush Street 190,000

Leavitt Cross-country 170,000
HESELTON STREET AREA

Heselton Street 35,000
TOTAL STORMWATER INFLOW 4.23 MGD/inch

The data presented in Table 7 was intended to show how the peak inflow rate of 4.23
MGD/inch of rainfall that was observed in the sewer system can be balanced through
the system based upon field gauging measurements. The relative ranking of each
street in comparison to each other is more useful than assuming that the estimated
values reflect actual flows for every storm. This is due to the many factors that
influence rainfall events in the sewer system. In addition, the values were viewed as
peak hourly rates, not sustained flows. Peak flows are more important than sustained
flows in CSO analysis since peak flows trigger CSO activity. These flow estimates
were useful to define upstream sewer remediation projects that should be considered
based on the relative ranking of specific projects against each other.

Based on the field data obtained during the 2012 infiltration/inflow study and
presented in the preceding discussion, each subsystem was summarized as follows:

1. Joyce Street area subsystem is located upstream of CSO No. 004. High
groundwater infiltration loadings were noted on Joyce Street itself (8500
GPD/inch-mile), in the Joyce Valley sewer (17,000 GPD/inch-mile), in the cross-
country sewer between Joyce Street and Waterville Road (7000 GPD/inch-mile),
and in the newer adjacent subdivision streets of Dickie Street and Prescelly Drive
(both at 4500 GPD/inch-mile). Many of these sewers are constructed of old clay
and asbestos cement pipe and are prone to leakage. The sewers on Joyce Street,
Joyce Valley, and the cross-country line to Waterville Road also exhibit a high
total rate of inflow (446,000 GPD/inch of rainfall) between the three lines. Since
there are few connected catchbasins to these lines, it is likely that the poor
condition of the sewers is allowing inflow induced infiltration to occur. CSO No.
004 was active an average of 20 times per year over the then previous years and
had lost an average of 22,000 GPD/inch of rainfall. Addressing the excess flows in
these sewer lines would have a beneficial impact on CSO No. 004 although the
CSO will still be impacted from all other upstream flows in the sewer system due
to its location at the head of the treatment plant. In addition to the older sewers
noted above, the Town should investigate the inflow rate of 14,000 GPD/inch of
rainfall in the Dickie Street and Prescelly Drive subdivision. The subdivision is

27



supposed to have separated sewers which appear to allow more excess water to
reach the Town’s sewer system than would be expected.

. Norridgewock Road area was found to have a measurably high rate of infiltration
(6500 GPD/in-mi) as well as inflow (128,000 GPD/inch of rainfall) near the end of
the line approaching the High School. This sewer should be checked to determine
if roof drains, storm drains, or athletic field drains from the School are tied into the
sewer system. The Norridgewock Road sewer system is constructed of clay and
could be subject to infiltration and inflow induced infiltration. Alder Street has
several connected catchbasins even though the road is next to the river. This is
allowing an inflow rate of 33,000 GPD/inch of rainfall to enter. These streets are
upstream of CSO No. 008 which overflows an average of 11 times per year at a
CSO loss of 43,000 GPD/inch of rainfall. The Norridgewock Road area is
currently not as large a factor in activation of CSO No. 008 as is the adjacent Main
Street area subsystem.

. Main Street area subsystem had high groundwater infiltration on Main Street
(10,000 GPD/inch-mile) and on Bailey Street (53,000 GPD/inch-mile). Both of
these lines are made of clay pipe and likely in poor condition. These two lines also
have very high inflow rates with Main Street measured at 650,000 GPD/inch of
rainfall and Bailey Street at 72,000 GPD/inch of rainfall. High inflow was
observed on the two adjacent streets of Willow Street (31,000 GPD/inch of
rainfall) and Bloomfield Street (250,000 GPD/inch of rainfall). All of these streets
have combined sewers with connected catchbasins. These streets are a significant
contributor to downstream CSO activity at CSO No. 008. There are also trailer
parks in this area that could represent private sources of excess flow. The removal,
storage or treatment of these peak flows will need to be addressed in order to
reduce CSO discharges.

. Currier Brook area subsystem has had recent sewer improvements done on several
streets including the Hospital Valley sewer. No elevated levels of infiltration or
inflow were noted in this area.

. East Front Street area subsystem had elevated groundwater infiltration levels on
Mechanic Street (8,500 GPD/inch-mile) even though this sewer was recently
separated. Elevated levels of inflow were also recorded on Mechanic Street
(28,000 GPD/inch) and on East Front Street (170,000 GPD/inch) even though we
understand both areas to have had recent separation work. It may be helpful to
inspect these areas by video camera to determine if these flow sources are from the
Town’s sewer or from private sources. Flows from this area would impact both
CSO No. 008 as well as CSO No. 004 on Joyce Street. These flows are not of the
same magnitude as those measured in the Joyce Street subsystem which is also
upstream of CSO No. 004.
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6. Mary Street area subsystem represents a small drainage area that has a
disproportionate amount of excess flow. Sewers on the former prison property are
leaking at 7,000 GPD/inch-mile with stormwater inflow rates of 45,000 GPD/inch
of rainfall. These flows are impacting the downstream Elm Street CSO which was
active an average of 8 times per year over the last two years with an average CSO
loss of 43,000 GPD/inch of rainfall.

7. Elm Street area subsystem was receiving high flows from the upstream Mary
Street area as well as excessive inflow from Summer Street (75,000 GPD/inch)
and Bennett Street (58,000 GPD/inch). These sewers had sections of old clay pipe
as well as connected catchbasins. Addressing peak flows in these three areas could
eventually end CSO activity at the Elm Street pump station (CSO No. 005).

8. Island Avenue pump station subsystem was served by CSO No. 009 which was
active an average of 12 times per year with small losses of 4,000 GPD/inch of
rainfall. This station receives very little sanitary flow and may be impacted by
surcharged catchbasins from the adjacent area. The old pneumatic ejector station
was upgraded with a higher capacity submersible system. With minor
modifications, it was noted that all CSO discharges at No. 009 could be stopped.

9. Madison Avenue area subsystem had high groundwater infiltration rates on
Madison Avenue (9,000 GPD/inch-mile) and on Winter Street (15,000 GPD/inch-
mile). These lines are constructed of old clay pipe and likely in poor condition.
High stormwater inflow rates were also measured on these streets with Madison
Avenue at 420,000 GPD/inch of rainfall and Winter Street at 89,000 GPD/inch.
Both streets had combined sewers with connected catchbasins. Some sections of
Madison Avenue appeared to have a separate storm drain that ties back into the
sanitary sewer downtown. It was not clear if this line could be separated from the
system. Flows from Madison Avenue impact the siphon CSO No. 003 and
surcharge the Water Street sewer up to the CSO No. 010 storage tank. CSO No.
003 was active an average of five times per year with an average loss of 53,000
GPD/inch of rainfall. CSO No. 010 was active an average of 8 times per year with
a loss 0of 952,000 GPD/inch of rainfall.

10. Court Street area subsystem had high infiltration flows from Court Street (7,000
GPD/inch-mile) as well as high inflow rates (110,000 GPD/inch). These flows
impact both the CSO storage tank (No. 010) and the siphon inlet (CSO No. 003).

11.North Avenue area subsystem had high measured infiltration rates of 10,000
GPD/inch-mile on East Leavitt Street. High infiltration still remained on
Chandler/Dane Streets with measured levels of 11,000 GPD/inch-mile. A greater
excess flow impact is the inflow in this area from multiple sources such as North
Avenue (531,000 GPD/inch of rainfall) and Chandler/Dane Street at 170,000
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GPD/inch. These streets were the major sources of excess flow into CSO No. 003
and CSO No. 010.

12. Water Street area subsystem has major excess flow sources from Water Street
(35,000 GPD/inch-mile of infiltration and 250,000 GPD/inch of inflow), Bush
Street (40,000 GPD/inch-mile of infiltration and 190,000 GPD/inch of inflow) and
the cross-country sewer from Leavitt Street (10,000 GPD/inch-mile of infiltration
and 170,000 GPD/inch of inflow). These flows impact CSO activity at the North
Footbridge (No. 003) and at the CSO storage tank (No. 010).

13.Heselton Street area subsystem had high levels of inflow on Heselton Street
(35,000 GPD/inch of rainfall). These flows impact downtown CSO points at the
North Footbridge (No. 003) and at the CSO storage structure (No. 010). The sewer
on Heselton Street was in poor condition and was scheduled to be upgraded in the
near future.

Figure 7 depicts the high excess flow area of the Skowhegan sewer system as noted in
the above discussion.

Skowhegan’s 2012 CSO Master Plan Update was approved by DEP to include the
scheduled sewer separation and remediation projects listed below in Table 8:
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TABLE 8: PROPOSED 2012 MASTER PLAN’S CSO PROJECT IMPLEMENTATION

SCHEDULE
ESTIMATED ESTIMATED
PROJECT BLOCK

YEAR(S) CSO ABATEMENT ACTIVITY COST* COSTS
2012 Submit CSO Master Plan $ 24,000

Heselton/Bush Street sewers 280,000 $ 304,000
2013 Clean/video Dickie/Mary/High School area 20,000
2013-2017 East Maple Street sanitary/storm sewers 420,000
2013-2017 Winter Street sanitary/storm sewers 480,000
2013-2017 Upgrade Island Avenue PS 510,000
2013-2017 Mary Street sewer relining 100,000
2013-2017 Summer Street sanitary sewer 400,000
2013-2017 Bennett Street sanitary sewer 415,000
2018 Update CSO Master Plan 25,000 $ 2,370,000
2018-2022 Main Street sanitary sewer 945,000
2018-2022 Alder Street storm sewer 365,000
2018-2022 Willow Street sanitary/storm sewer 430,000
2018-2022 Bailey Street sanitary/storm sewer 235,000
2018-2022 Bloomfield Street sanitary/storm sewer 495,000
2022 Update CSO Master Plan 30,000 $ 2,500,000
2023-2027 Joyce Street sanitary ewer 360,000
2023-2027 Joyce Street cross-country to Waterville Road 295,000

sanitary sewer
2023-2027 Joyce Valley sanitary sewer 345,000
2023-2027 Mount Pleasant Street sanitary/storm sewer 480,000
2023-2027 Madison Avenue sanitary sewer 1,280,000
2027 Update CSO Master Plan 35,000 $ 2,795,000
2028-2032 North Avenue sanitary sewer 1,465,000
2028-2032 Chandler/Dane Street sanitary/storm sewer 795,000
2032 Update CSO Master Plan 40,000 $ 2,300,000

*All costs were presented in 2012 dollars.
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3. COMPLETED CSO ABATEMENT PROJECTS SINCE 2012 MASTER PLAN
UPDATE

While the approved CSO Abatement project schedule was based upon a twenty-year
implementation period up through 2032, the Town decided to proactively move ahead at
an accelerated pace. This allowed the Town to take advantage of the lower interest rates
and the construction price that were available in the then current economy. Table 9 lists
the CSO abatement projects that have been completed by the Town during the seven
years that have passed since the completion of the 2012 CSO Master Plan Update.

TABLE 9: RECENTLY COMPLETED CSO ABATEMENT PROJECTS

YEAR COMPLETED PROJECT AREA SEWER LENGTH
2014 Hesselton Street sewers 1,200 LF
Island Avenue pump station 300 LF
2015 Winter Street sewers 1,000 LF
Summer Street sewers 1,650 LF
Bennet Street sewers 1,450 LF
Chandler Street sewers 1,200 LF
Dane Street sewers 500 LF
East Maple Street sewers 900 LF
Main Street sewers 3,000 LF
Alder Street sewers 2,100 LF
Willow Street sewers 850 LF
Bailey Street sewers 600 LF
Green Street sewers 200 LF
Bloomfield Street sewers 1,100 LF
2016 Joyce Street sewers 2,400 LF
Mount Pleasant Street sewers 1,600 LF
Olive Street sewers 400 LF
Center Street sewers 500 LF
Ash Street sewers 350 LF
Pleasant Street sewers 150LF
2018 North Avenue sewers 4,000 LF
TOTAL SEWER LENGTH 25,500 LF

NOTE: The projects listed for Olive Street, Center Street, Ash Street and Pleasant Street are
part of the sewer area noted as “Joyce Valley” back in Table 8.

As shown above in Table 9, the Town has completed 25,500 LF of sewer separation and
remediation work since the completion of the 2012 CSO Master Plan Update. This
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represents over 4.85 miles of sewer work, or about 16 percent of the entire Skowhegan
sewer system.
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4. MOST SIGNIFICANT REMAINING EXCESS FLOW AREAS

As part of the current CSO Master Plan Update, the Town conducted system wide flow
gauging in 2019 to determine areas of the sewer system with the most significant
remaining excess flows. Spring high groundwater conditions were monitored on April 4,
2019. Stormwater inflow conditions were monitored on November 27, 2019. Several
other storm events were also monitored, but the two events listed above have the most
reliable data. The flow monitoring work identified the following areas of the sewer
system where remaining large area of excess flow were noted.

e Sewer system areas that have recently been rehabilitated showed good excess flow
reduction results. Areas that had not yet been rehabilitated showed similar excess
flow levels as those reported in the previous Master Plan.

e As high flows were removed from some areas of the system, other adjacent flows
that had been masked by the high flows were identified in the recent work. These
areas are discussed below.

e The Dickie subdivision was identified in the previous Master Plan as an area of
interest for future evaluation. During the current Master Plan Update, additional
television inspection and monitoring in this area showed all sewers and manholes
to be in extremely poor condition with large amounts of excess flow entering. This
includes leaking sewers, brick and block manholes that are leaking and connected
catch basins on some streets in the subdivision including Procelly Drive, Dominic
Street, Patrick Street, Edwards Street, Dennis Street and Michael Street. Total
flows above the 350,000 MGD per inch of rain were measured. These flows
impact the Joyce Street CSO (No. 004) which is downstream and nearby. This
entire sewer system is in extremely poor condition and should be replaced to
reduce excess flows, but also because of its poor structural condition. There are
four connected catchbasins in this system which could be removed as part of a
separate, smaller project if sufficient funds are not available to do a complete
project at the present time.

e The Mary Street sewer is part of a former State Correctional Facility and was
found to have elevated levels of inflow. This area was found to contribute about
60,000 GPD of excess flow per inch of rainfall. Some of the excess flows may
originate on old building sewers versus the main line. The manholes in this area
are in poor condition and should be replaced. There is also a connected storm
drain system which could easily be separated. This area flows into Elm Street CSO
No. 005.

e Connected catch basins in the downtown Water Street area, that impact the river
siphon and the North Side Footbridge CSO No. 003, appear to be readily
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removable with a fairly small project. There is a nearby storm drain to the river
into which these basins might be connected.

¢ The Maple Street sewer is still combined and contributes excess flow to the North
Avenue sewer where it currently impacts the Storage Tank CSO. 010. Peak flows
above 300,000 MGD per inch of rainfall were measured.

e Excess flows from a private housing development off Bloomfield Street were
found to be contributing large amounts of flow on two streets, namely Sesame
Street and Big Bird Street. Peak flows up to 0.30 MGD were measured. These
flows impact the Southside Footbridge CSO No. 008. Because these sewers are
part of a private mobile home park, additional discussions and negotiations will be
needed to remove these flows. It would be beneficial for the Town to have those
sewer lines inspected by television camera so that the full extent of the problem
can be assessed.

e As part of a previous project in the Joyce Valley sewer area, a separation project
on Milburn Street was designed and bid as an alternate. It was deleted from the
project due to cost issues. That work could be completed at this time if funds
allow.

Preliminary planning level cost estimates for each of these projects are presented below
in Table 10. More detailed cost estimates are included as Appendix A. No construction
costs are provided for the likely required work on Sesame Street and Big Bird Street
since these are private sewers in a mobile home park.

TABLE 10: PRELIMINARY COST ESTIMATES FOR IDENTIFIED EXCESS FLOW

REMOVAL PROJECTS
LOCATION ESTIMATE
Dickie Subdivision sewer rehabilitation* $ 1,965,000
Mary Street sewer separation 335,000
Water Street sewer separation 245,000
Maple Street sewer rehabilitation 620,000
Big Bird Street/Sesame Street (TV inspect) 15,000
Milburn Street sewer separation 295,000
TOTAL $ 3.475.000

*NOTE: The listed cost estimate for the Dickie Subdivision is for a complete rebuild of the system. A
smaller project to separate four connected catch basins could be conducted for about $185,000.

As shown above, the preliminary cost estimate for work in the identified sewer system
areas is $3,475,000. This represents a significant investment beyond the level which the
Town feels ready to commit to at the present time. The Town’s current DEP approved
2012 CSO Master Plan Update committed the Town to expending $2,674,000 on CSO
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abatement projects between 2012 and the present 2019 Master Plan Update. As
discussed, the Town made the decision to borrow $11.88 million dollars in order to
accelerate the implementation of its CSO program. To-date, the Town has expended
$10.80 million dollars to complete projects well ahead of schedule. Some of the
completed projects were not scheduled to be completed until 2032. The Town presently
has about $1.08 million dollars in left over funds from the previous sewer work. In order
to keep sewer operating costs stable, and due to the fact that the Town has proactively
completed many sewer projects ahead of the required schedule, the Town would like to
use the remaining $1.08 million dollars in funds to complete projects identified in this
Master Plan Update without the need to borrow additional funds.
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5. UPDATED MASTER PLAN FOR CSO ABATEMENT

Table 10 provided a list of additional CSO abatement projects that were identified during
flow gauging work conducted as part of the present CSO Master Plan Update. The Town
proposes to address those areas of its sewer system to the extent that costs for the next
planning period through 2024 can remain within the available $1.08 million dollars in
funds that remain from past sewer work. Projects that can be completed within this
budget are shown below in Table 11:

TABLE 11: PROPOSED 2019 CSO MASTER PLAN UPDATE PROJECTS

PROJECT COST ESTIMATE

Dickie Subdivision sewer separation $ 185,000
Mary Street sewer separation 335,000
Water Street sewer separation 245,000
Milburn Street sewer separation 295,000
Big Bird Street/Sesame Street sewer TV inspection 15.000
TOTAL $ 1.075.000

The estimated cost of implementing the projects listed in Table 11 is about $1,075,000
which essentially represents the fund balance of $1.08 million dollars left over from
previous CSO abatement projects. These projects will remove excess flows from many
areas of the sewer system and will be beneficial at multiple CSO discharge points. Figure
8 shows the proposed location of each of the projects.

The Town proposes to implement this added sewer work as part of a single large
construction project as shown below in Table 12:

TABLE 12: PROPOSED CSO ABATEMENT PROJECT IMPLEMENTATION

SCHEDULE
DATE PROJECT
December, 2019 Complete CSO Master Plan Update
December, 2020 Complete sewer system improvements design
March, 2021 Place sewer project out to bid
April, 2021 Award project to general contractor
May, 2021 Begin construction
December, 2022 Complete construction
January — February, 2023 Conduct additional sewer flow gauging
December, 2024 Complete CSO Master Plan Update
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During the time period over which the proposed Master Plan Update will be
implemented, the Town will continue to conduct interim monitoring to assess the
ongoing status of its CSO abatement program. The Town proposes to continue
evaluating its CSO flow data regularly after precipitation events to assess CSO
activity reductions. The purpose of the CSO flow data will be to:

e Assess the results of the completed CSO abatement work in terms of CSO activity
predictions.

¢ Refine the Master Plan's implementation schedule as needed with DEP approval.

Annual reports will be submitted to DEP presenting revised CSO discharge volume
and activity data on the basis of the interim monitoring. System wide dry weather
checks will be conducted periodically to assure that dry weather CSO flows are not
occurring.

As required by EPA and DEP guidelines, the Town will review the progress of its
Master Plan every year and will submit an interim report which defines:

¢ Survey of overall effectiveness of CSO abatement program.
o Work completed since the last report and to-date.

¢ Benefits of completed work as measured by CSO flow data.
e Comparison of field results with predicted data.

e Compliance with proposed Master Plan schedule.

The Town proposes to maintain public interest and involvement in its CSO abatement
program using a three-part approach:

1. The Master Plan Update will be presented at a public hearing upon incorporation
of DEP comments.

2. The Master Plan Update will be discussed publicly at meetings of the Skowhegan
Board of Selectmen.

3. The local news media will be kept apprised of significant CSO related decisions
and activities.
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APPENDIX A

DETAILED PRELIMINARY COST ESTIMATES FOR SEWER
SYSTEM CSO ABATEMENT PROJECTS



APPENDIX A.1(a)- PRELIMINARY ORDER-OF-MAGNITUDE PLANNING COST
ESTIMATE FOR COMPLETE DICKIE SUBDIVISION SEWER IMPROVEMENTS

QUANTITY DESCRIPTION ESTIMATE
LS Traffic control/mobilization @ $10,000/LS $ 10,000
50 EA Test pits @ $500/EA 25,000
LS Temporary erosion control @ $5,000/LS 5,000
16 EA Precast structure removal @ $1,000/EA 16,000
3300 LF 8”0 PVC sewer @ $165/LF 545,000
2000 LF 4”@ PVC building sewer @ $140/LF 280,000
22 EA 4’ precast manholes @ $6,000/EA 132,000
600 LF 12”0 SICPE storm drain @ $125/LF 75,000
10 EA 4’Q Precast catchbasins @ $4300/EA 43,000
450 Tons 3” Trench pavement @ $200/Ton 90,000
800 Tons 1 ¥4 Roadway pavement @ $200/Ton 160,000
6000 SF Trench insulation @ $3/SF 18,000
LS Loam and seed @ $20,000/LS 20,000
LS Owner’s testing allowance @ $4,000/LS 4,000
LS General conditions @ $142.000/LS 142.000
Subtotal $ 1,563,000
LS Ledge probing allowance 6,000
LS Design allowance 110,000
LS Inspection allowance 125,000
LS Ledge removal allowance 5,000
LS Contingency allowance 156,000

Estimate $ 1.965.000




APPENDIX A.1(b) - PRELIMINARY ORDER-OF-MAGNITUDE PLANNING COST
ESTIMATE FOR PARTIAL DICKIE SUBDIVISION SEWER IMPROVEMENTS

QUANTITY DESCRIPTION ESTIMATE
LS Traffic control/mobilization @ $5,000/LS $ 5,000
LS Temporary erosion control @ $2,000/LS 2,000

4 EA Precast structure removal @ $1,000/EA 4,000
800 LF 12”°@ SICPE storm drain @ $125/LF 100,000
4 EA 4°@ Precast catchbasins @ $4,300/EA : 17,000
LS Loam and seed @ $7,000/LS 7,000
LS General conditions @ $14,000/LS 14,000
Subtotal $ 149,000

LS Design allowance 10,000
LS Inspection allowance 12,000
LS Contingency allowance 14,000

Estimate $ 185,000




APPENDIX A.2 - PRELIMINARY ORDER-OF-MAGNITUDE PLANNING COST
ESTIMATE MARY STREET EWER IMPROVEMENTS

QUANTITY DESCRIPTION ESTIMATE
LS Traffic control/mobilization @ $5,000/LS $ 5,000
10 EA Test pits @ $500/EA 5,000
7 EA Precast structure removal @ $1,000/EA 7,000
300 LF 8”0 PVC sewer @ $165/LF 50,000
600 LF 47 PVC building sewer @ $140/LF 66,000
6 EA 4’ (& precast manholes @ $6,000/EA 36,000
1 EA 4> @ precast catchbasin @ $4,000/EA 4,000
300 LF 12” @& SICPE storm drain @ $125/LF 38,000
100 Tons 3” Trench pavement @ $200/Ton 20,000
LS Loam and seed @ $5,000/LS 5,000
LS Owner’s testing allowance @ $1,000/LS _ 1,000
LS General conditions @ $23.000/LS 23,000
Subtotal . $ 260,000
LS Ledge probing allowance 3,000
LS Design allowance 20,000
LS Inspection allowance 21,000
LS Ledge removal allowance 5,000
LS Contingency allowance 26.000

Estimate $ 335,000



APPENDIX A.3 - PRELIMINARY ORDER-OF-MAGNITUDE PLANNING COST
ESTIMATE FOR WATER STREET SEWER SEPARATION

QUANTITY DESCRIPTION ESTIMATE
LS Traffic control/mobilization @ $25,000/LS $ 25,000
LS Temporary erosion control @ $5,000/LS : 5,000

3 EA Precast structure removal @ $1,000/EA 3,000
250 LF 15”@ SICPE storm drain @ $180/LF 45,000
LS Remove/rest guardrail @ $10,000/LS 10,000
2EA 4’@ Precast catchbasins @ $4300/EA 17,000

2 EA 4’@ Precast drain manhole @ $6,000/EA 12,000
100 Tons 6> Trench pavement @ $200/Ton 20,000
LS General conditions @ $17.000/LS 17.000
Subtotal $ 191,000

LS Design allowance 15,000
LS Inspection allowance 17,000
LS Contingency allowance 22.000

Estimate $ 245,000




APPENDIX A.4 - PRELIMINARY ORDER-OF-MAGNITUDE PLANNING COST
ESTIMATE FOR MAPLE STREET SEWER IMPROVEMENTS

QUANTITY DESCRIPTION ESTIMATE
LS Traffic control/mobilization @ $10,000/LS $ 10,000
30EA Test pits @ $500/EA 15,000
LS Temporary erosion control @ $5,000/LS 5,000

5EA Precast structure removal @ $1,000/EA 5,000
1200 LF 8”0 PVC sewer @ $165/LF 198,000
800 LF 4”@ PVC building sewer @ $140/LF 112,000
4 EA 4’ precast manholes @ $6,000/EA 24,000
150 Tons 3” Trench pavement @ $200/Ton 30,000
200 Tons 1 % Roadway pavement @ $200/Ton 40,000
1000 SF Trench insulation @ $3/SF 3,000
LS Loam and seed @ $5,000/LS 5,000
LS Owner’s testing allowance @ $3,000/LS 3,000
LS General conditions @ $35.000/LS 35.000
Subtotal $ 485,000

LS Additional television inspection allowance 5,000
LS Ledge probing allowance 5,000
LS Design allowance 35,000
LS Inspection allowance 40,000
LS Ledge removal allowance 5,000
LS Contingency allowance 50,000

Estimate $ 620,000




APPENDIX A5 - PRELIMINARY ORDER-OF-MAGNITUDE PLANNING COST
ESTIMATE FOR MILBURN STREET SEWER SEPARATION

QUANTITY DESCRIPTION ESTIMATE
LS Traffic control/mobilization @ $5,000/LS $ 5,000
32 EA Test pits @ $500/EA 15,500
LS Temporary erosion control @ $2,500/LS 2,500
LS Removal/disposal asbestos pipe @ $5,000/LS 5,000
LS Remove/abandon pipes @ $5,000/LS 5,000

3 EA Existing MH/CB modification @ $1,500/EA 4,500
400 LF 8”@ PVC sewer @ $165/LF 66,000
300LF 4”@ PVC building sewer @ $140/LF 42,000

4 EA 4’ precast manholes @ $6,000/EA 24,000

85 Tons 3” Trench pavement @ $200/Ton 17,000
90 Tons 1 ¥4 Roadway pavement @ $200/Ton 18,000
1000 SF Trench insulation @ $3/SF 3,000
LS Loam and seed @ $5,000/LS 5,000
LS Owner’s testing allowance @ $5,000/LS 5,000
LS General conditions @ $35.000/LS 35,000
Subtotal $ 250,000

LS Inspection allowance 20,000
LS Contingency allowance 25.000

Estimate $ 295.000




APPENDIX B

ANNUAL DEP CSO MONITORING REPORTS
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