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SECTION 1. INTRODUCTION

As noted in the Phase 1 Wastewater Facilities Plan, significant inflow and infiltration (1/1) is present in the
Sewer District 1 collection system and is the largest factor in influencing the peak flow at the South Street
Wastewater Treatment Facility (WWTF). During wet periods of the year when the groundwater level is
elevated and large storm events occur, influent flows at the South Street WWTF increase significantly.
These periods typically occur in the spring, and to a lesser extent, in the fall. The flow increase is a result
of both increased infiltration of groundwater into the collection system, and more significantly, an increase
in inflow of surface water and stormwater into the sanitary collection system.

As part of the Phase 1 Wastewater Facilities Plan, the future year 2035 estimated average flow and
estimated peak flow to the South Street WWTF from Sewer District 1were projected. These flows in
gallons per day (gpd), presented by flow component are summarized below.

TABLE 1. SOUTH STREET WWTF YEAR 2035 PROJECTED AVERAGE FLOW AND PEAK FLOW

Flow Component Estimated Average Daily Flow Estimated Peak Flow
(gpd) (gpd)

Current (2010-2013) Wastewater 592,000 1,658,000
Current (2010-2013) Infiltration 201,000 363,000
Current (2010-2013) Inflow 57,000 3,859,000
Projected Wastewater 111,100 311,000
Projected Infiltration 39,300 71,000

Total 1,000,400 6,262,000

Of the 6.26 million gallons per day (mgd) projected future peak flow, approximately 0.7 mgd is the
estimated peak infiltration and 3.9 mgd is the estimated peak inflow.

An alternative to accommodating the future flows includes implementation of an I/l reduction program.
Reducing I/l not only will reduce the peak flow in the collection system and WWTF, but will reduce
operational costs as the I/l flows are no longer pumped and treated. I/l reduction “frees up” capacity in
the collection and treatment system. A secondary benefit of I/l removal is that the efficiency of the
biological treatment process will be improved as the process performs better at consistent flows and
loads. This I/l reduction will decrease the large flow increases currently experienced at the WWTF during
and after storm events.

Due to the nature of I/l it is not possible to predict the exact amount of I/l that can be removed by an /]
reduction program. However, a reasonable target for the I/l reduction program to achieve is to be able to
identify and remove about 25% of the peak inflow, representing 1.0 mgd of inflow. As a result, the
projected year 2035 peak flow in Sewer District 1 is anticipated to be reduced by the same 1.0 mgd, from
6.3 mgd to 5.3 mgd.

Based on field work conducted under the Phase 1 and Phase 2 Wastewater Facilities Plan and review of
past studies and field work, the WPCA working together with Suez and AECOM has developed the
following inflow reduction plan to systematically repair inflow sources and identify any further defects
remaining within the system.




SECTION 2.  BACKGROUND

Much of the Sewer District 1 collection system, constructed to service the “village” or central section of
Town, dates from 1902. As infrastructure ages, it becomes more susceptible to deterioration, and
infiltration and inflow also typically become progressively worse, contributing to hydraulic overload. Due
to the age of the Sewer District 1 collection system, Infiltration/Inflow (I/) has been an issue that the Town
has been addressing. I/l is extraneous groundwater and surface water that enters the sewer system,
occupying capacity and potentially overloading the collection system. Periodically, the Town has
undertaken efforts to locate and remove I/l sources. These efforts have included the following:

21 1960's

An initial effort was undertaken in the 1960s with smoke testing and subsequent grouting of leaking
manholes and sewer pipe joints. The approximately 50 inflow sources identified by smoke testing in the
1960s were reportedly not removed, but the grouting program was found to be effective in reducing I/I.

2.2 1980's

In the mid-1980s, a television inspection program was undertaken on a portion of the system, and certain
badly damaged sewer manhole to manhole reaches were replaced or lined. House-to-house inspections
to locate sump pumps illegally connected to the sewer system were conducted in 1984 that identified 50
sump pumps connected to the sewer, and 20 had been confirmed to be removed. In the late 1980s, a
number of leaking sewer mains in Sewer District 1 were lined using either a cured-in-place liner or a fold
and form PVC liner. Manholes were also sealed and repaired to eliminate leakage.

2.3 Early 1990's

As part of the last major upgrade of the South Street plant in the early 1990s, the Town again addressed

I/l and undertook a major sewer rehabilitation program to address I/l in public portion of the the collection
system. This program consisted of lining mainline sewers using the cured-in-place lining process, as well
as sealing of leaking manholes.

2.4 2005

Recognizing the ongoing impacts of I/l on the collection system flows, the Town continued efforts to
locate and ultimately correct, leakage into the gravity sewer system. As part of the scope of services
under the Town’s contract for wastewater operational services with Aquarion Operating Services (now
Suez), cleaning and television inspection of the collection system was conducted. As part of a 5 year
cycle, approximately 20 percent of the collection system was flushed, cleaned, and televised per year to
locate leakage as well as structural defects in the system.

2.5 2007-2008

In March 2007, the Town continued to address I/l and prepared an infiltration/inflow (I/) analysis of Sewer
Districts 1 and 2. The purpose of this investigation was to estimate the amount of I/l entering the sanitary
sewer system and develop a prioritized program of additional investigations to identify sources of /1 for
subsequent rehabilitation.

In order to assess the distribution of flows within the sanitary sewer systems, flow in the systems were
monitored at 7 locations for seven weeks in March, April and May of 2007. Rainfall was also monitored
during this period to correlate with the flow monitoring data.



TV inspection videos and reports of approximately 34,000 linear feet of sanitary sewers, conducted by
National Water Main Cleaning Co., under contract to Aquarion Operating Services conducted between
October 2005 and October 2007 were reviewed. Recommendations for rehabilitation were made. This
information was then used to update the Town’s existing sewer system map to better define the system.

Based on the investigations performed during the 2007-2008 study, a recommended program to reduce
I/l and improve system operation was developed. The program was presented in a report in February
2008 which recommended a program of sewer rehabilitation and further investigations.

2.6 2009-2010

Based on the recommendations in the February 2008 report the Town initiated the design and
construction of a sewer rehabilitation project to address the identified defects. As the initial step in the
design, AECOM reviewed approximately 4,000 linear feet of additional internal television data collected in
2008 as well as the logs of 70 manhole inspections collected in 2009. The findings of these field
investigations were summarized in a report which recommended a program for the rehabilitation of the 1/1
sources and defects identified.

Based on the 2008 and 2009 reports bid documents for sewer rehabilitation were prepared for the
Infiltration/Inflow Rehabilitation, Contract 09-1. This project was constructed in 2010 by National Water
Main Cleaning Co.

2.7 2013-2015

Under the Phase | Wastewater Facilities Plan AECOM conducted a number tasks to further identify 1/I
sources in Sewer District 1. Each task culminated in a technical memorandum which were subsequently
summarized and included in the Facilities Plan report. The work included:

Smoke Testing — approximately 96,000 liner feet (100% of system)

Manhole inspections (Subarea 1) — 54 manholes (approximately 10% of system)

Collection System Bottleneck Evaluations which consisted of:
o Field survey of manholes along selected sewer routes which exhibited flow restrictions.
o Flow monitoring (with rain gaging) @ 9 locations for 12 weeks.

2.8 2015-2016

Under the Phase 2 Wastewater Facilities Plan AECOM conducted a number of tasks to further identify 1/1
sources in Sewer District 1. Each task was summarized in a technical memorandum, which will be
included in the Facilities Plan report. The work included:

Dyed water testing — 160 suspect inflow sources (Technical Memorandum No. 1 dated October
27, 2016)

Dyed water tracing — 20 identified inflow sources (Technical Memorandum No. 1 dated October
27, 2016)

Manhole inspections — 470 manholes (approximately 80% of system) (Technical Memorandum
No. 3 dated December 21, 2016)

CCTV of selected mainline and lateral sewers — approximately 3,000 If of mainline sewer and 10
laterals (Technical Memorandum No. 2 dated November 17, 2016)

House to house inspections — completed approximately1,000 out of 1,200 attempted (83% of
buildings in Sewer District 1) (Technical Memorandum No. 4 dated December 21, 2016)



SECTION 3. PROGRAM FOR SEWER SYSTEM REHABILITATION AND INVESTIGATION

A program has been developed to further identify and remove 1/l sources from its sanitary sewer system.
The program consists of two major components; sewer system rehabilitation and further investigation of
the system. The sewer system rehabilitation program addresses the repair of I/l defects that have been
confirmed through field investigations. The program for further investigation addresses specific tasks for
investigating and evaluating the sewer system to identify additional inflow sources in the future.

3.1 Sewer System Rehabilitation Program

Some of the I/l sources and defects summarized in this section were located as part of previous
investigation efforts. In the preparation of this report, AECOM reviewed and updated the summary lists of
known I/l sources and defects in the system. However, the rehabilitation of I/l sources have been
prioritized to focus on reducing peak inflow to the collection system. The types and locations of I/l
sources and defects are discussed below.

3.1.1 Public and Private Inflow Sources

Inflow is defined as water, other than sanitary flow, that enters a sewer system and is distinguished from
infiltration. Inflow is generally divided into two components: direct inflow and indirect inflow. Direct inflow
represents the short-term response to rainfall that is due to direct stormwater runoff connections to the
sanitary sewer. Possible sources of direct inflow are roof leaders (sometimes called downspouts), yard
and area drains, basement drains, manhole covers and cross-connections from storm drains and
catchbasins. Indirect inflow represents the prolonged response to rainfall for a period of 24 to 72 hours
after a storm event. Higher flow during this period generally indicates the presence of sump pump
connections to the sanitary sewer system. Public inflow sources are distinguished from private inflow
sources in that the inflow source emanates from public property and discharges to the public sewer.
Private inflow sources, on the other hand, emanate from private property and discharge to the public
sewer.

Through recent field investigations, the Town has identified numerous public and private sources of inflow
to its sanitary sewer system. Based on comparison of the summary listings provided in previous technical
memoranda and reports, 43 direct and 6 indirect inflow sources have yet to be removed. Itis
recommended that the Town take the necessary steps to eliminate these inflow sources. Tables 2 and 3
provide a summary listing of the private and public inflow sources for removal.

As indicated, the majority of the inflow sources identified for removal are private sources as they are
located on private property. The WPCA has determined that costs to rehabilitate private inflow sources
will be borne by the owner of the private property as these are illegal connections to the sanitary sewer
system. This approach is also consistent with the past policy of the WPCA. To eliminate these sources,
the Town should work with property owners to remove the inflow source from the sanitary sewer system.
This approach would be similar to the approach recently used by the Town to remove downspouts from
the sanitary sewer system. It is anticipated that this removal work will be an ongoing task, and Town
personnel should monitor the progress and evaluate the effectiveness of this approach.

It is also recommended that the Town remove the 4 public inflow sources (2 direct, 2 indirect). Removal
of the indirect inflow sources are discussed under section 3.1.4 Pipeline Rehabilitation.



TABLE 2. SUMMARY LIST OF PRIVATE INFLOW SOURCES FOR REMOVAL

Estimated
Subarea From To Inflow Source Peak Inflow Point of Entry to Sanitary Locations (2)
MH# | MH# Identified Inflow Rate System
(gpd)
Direct Inflow Sources
1 67 67A Cleanout 100 Open Cleanout Front Yard 25 Rowland Lane (Source 1)
1 75 74B Cleanout 50 Open Cleanout Back Yard 84 Governor Street (Source 3)
1 75 74B Cleanout 50 Open Cleanout Back Yard 84 Governor Street (Source 4)
1 74B 74 Cleanout 50 Open Cleanout Back Yard 58 Prospect Ridge Street (Source 6)
1 - 79 Cleanout 520 Open Cleanout Front Yard 29 Branchville Road (Source 7)
1 68 67 Cleanout 4,540 Open Cleanout Back Yard 250 Main Street (Source 8)
1 110 109 Sewer Manhole 30 Unsealed Cover Front Yard 45 West Lane (Source 10)
1 - 110 Cleanout () Open Cleanout Front Yard 58 West Lane (Source 11)
1 0 109 Cleanout 30 Open Cleanout Front Yard 55 High Ridge Ave (Source 12)
1 109 108 Cleanout 30 Open Cleanout Front Yard 3 Parley Lane (Source 14)
2 205 204A Sewer Structure 1,360 Unsealed Cover Driveway 149 Main Street (Source 20)
2 202 | 189 gg‘r’]vr?sg%’; 13,620 Back Yard 21 King Lane (Source 21)
2 202 | 189 gg‘r’]vr?sg%’; 13,620 Back Yard 21 King Lane (Source 22)
2 203 202B Cleanout 3,030 Open Cleanout Back Yard 74 High Ridge Road (Source 26)
2 203 202B Cleanout 3,030 Open Cleanout Back Yard 74 High Ridge Road (Source 27)
2 203 202B Cleanout 3,030 Open Cleanout Back Yard 74 High Ridge Road (Source 28)
1 71.3 71 Cleanout 50 Open Cleanout Front Yard 58 Branchville Road (Source 34)
1 71.3 71 Downspout 13,620 Front Yard 64 Branchville Road (Source 35)
2 184 178 Cleanout 100 Open Cleanout Front Yard 2 Peaceable Street (Source 37)
2 180 179 Cleanout 50 Open Cleanout Front Yard 129 High Ridge Road (Source 38)
2 180 179 Sewer Structure 1,360 Unsealed Cover Driveway 145 High Ridge Road (Source 39)
4 24 23 Cleanout () Open Cleanout Back Yard 490 Main Street (Source 41)




TABLE 2. SUMMARY LIST OF PRIVATE INFLOW SOURCES FOR REMOVAL (CONT.)

Estimated
Subarea From To Inflow Source Peak Inflow Point of Entry to Sanitary Locations (2)
MH# | MH# Identified Inflow Rate System
(gpd)
4 24 23 Cleanout Q) Open Cleanout Back Yard 490 Main Street (Source 42)
4 17 16 Downspout 11,580 Side Yard 54 Prospect Street (Source 43)
4 17 16 Sewer Manhole 6,810 Unsealed Cover Driveway 54 Prospect Street (Source 44)
2 172 170 Sewer Manhole 550 Unsealed Cover Paved Asphalt. 421 Main Street (Source 45)
2 185A 185 Cleanout 50 Open Cleanout Back Yard 325 Main Street (Source 48)
4 38 37 Cleanout 100 Open Cleanout Front Yard 24 Bailey Avenue (Source 52)
4 13B 13A Cleanout 60 Open Cleanout Side Yard 4 Sunset Lane (Source 54)
4 - SS2.1 Cleanout 60 Open Cleanout Side Yard 47 Sunset Lane (Source 55)
3 136B | 136C Cleanout 5 Paved Conc. 25 Abbott Avenue (Source 57)
3 149C | 149.1 Cleanout 5 Open Cleanout Front Yard 14 Mulvaney Court (Source 58)
3 163A 163 Cleanout 30 Open Cleanout Front Yard 21 Bryon Ave (Source 61)
3 163A 163 Cleanout 30 Open Cleanout Front Yard 19 Bryon Ave (Source 62)
3 163A 163 Cleanout 30 Open Cleanout Front Yard 19 Bryon Ave (Source 63)
3 09 08 Cleanout 60 Open Cleanout Front Yard 20 Overlook Drive (Source 64)
3 AH1 AH2 Cleanout 10 Open Cleanout Side Yard 10 Arrow Head PI (Source 65)
3 R26 R27 Cleanout 60 Open Cleanout Front Yard 102 Ramapoo Road (Source 70)
3 R23 RH1 Cleanout 100 Open Cleanout Front Yard 4 Ramapoo Hill Road (Source 71)
3 R22 R23 Cleanout 50 Open Cleanout Front Yard 131 Ramapoo Road (Source 72)
3 M2A M2 Cleanout 50 Open Cleanout Side Yard 20 Mulberry Street (Source 73)
4 14 13 Cleanout 2,000 Hole in Cleanout Paved Conc. 9 Grove Street (3)
5 622 | 621 | CAr\ash Holding 5,000 Open Cover Side Yard 6 Farmingville Road
2 185 173 Downspout 57,900 Side Yard 353 Main St. Church (4)
2 185 173 Downspout 8,200 Back Yard 353 Main St. Rectory (4)
2 185 173 Downspout 39,300 Side Yard 353 Main St. Rectory (4)




TABLE 2. SUMMARY LIST OF PRIVATE INFLOW SOURCES FOR REMOVAL (CONT.)

Estimated
Subarea From To Inflow Source Peak Inflow Point of Entry to Sanitary Locations (2)
MH# | MH# Identified Inflow Rate System
(gpd)
Indirect Inflow Sources
1 75 74B Service Connection 100 Dye in SMH 74B 84 Governor Street (Source 5)
Dyed water entering SMH 202
2 202 - Service Connection 2,800 through 207 Main St. service 207 Main Street (Source 24 & 25)
connection.
Dyed water entering sewer
. . through leaking service .

1 103 103A Service Connection 103 connection at 57 Main Street, 135 57 Main Street (Source 67)
ft. upstream of SMH-102.

3 R27 R26 Service Connection Q) Defec’qve above grade erX|bI_e 99 Ramapoo Road (Source 69)

connection on service connection.
Total Estimated Inflow | 193,310 |

Notes:

Possible inflow source above ground surface. No inflow rate estimate for source.
Smoke testing inflow source number noted in parenthesis, if applicable.

Identified during house-to-house inspections.

Identified during dyed water testing.

Ao




TABLE 3. SUMMARY LIST OF PUBLIC INFLOW SOURCES FOR REMOVAL

Estimated
Subarea From To Inflow Source Peak Inflow Point of Entry to Sanitary Locations (1)
MH# | MH# Identified Inflow Rate System
(gpd)
Direct Inflow Sources
- Behind 316 Main St. (Veterans Park
1 64.1 64 Cleanout 100 Open Cleanout Back of Building School) (Source 18A) (2)
1 66A 65 Cleanout 50 Open Cleanout Front of Building 316 Main St. (Veterans Park School)
(Source 19)
. - 25 Gilbert — Housing Authority
3 133B 133 Cleanout 40 Open Cleanout Side of Building Recreational Building (Source 56)
Indirect Inflow Sources
Dyed water entering sewer
1 63 62 Pipeline Defect 34,100 through offset joint and capped SMH 63 to SMH 62 (Source 16 & 17)
service connection
3 160 159 Pipeline Defect 35.400 Longitudinal fra9ture observed at 10 Greenfield Ave (CB) (Source 59 &
12 o’clock 60)
Total Estimated Inflow 69,690
Notes:

1. Smoke testing inflow source number noted in parenthesis, if applicable.
2. 2 sources identified at source 18, therefore broke out into 18A and 18B.




3.1.2 Sump Pumps

Through smoke testing and house to house inspections, a total of 105 sump pumps connected to the
sanitary sewer have been identified for removal. Table 4 summarizes the sump pumps to be removed,
including the location and subarea. Sump pumps can have a wide range of pumping capacities
depending on the size of the unit installed. In addition to the capacity of the unit, the flow from a sump
pump discharged into the collection system is also a function of the number of hours each day that the
sump pump is in operation. Based on an average flow per pump of 20 gallons per minute (gpm) that runs
for 8 hours during a storm event, the total contribution of 105 sump pumps discharging to the sanitary
sewer system is estimated at approximately 1,008,000 gpd during peak flow conditions. As noted
previously, the WPCA has determined that the costs to rehabilitate private inflow sources will be borne by
the owner of the private property. This approach would extend to the removal of sump pumps as well.
The implementation, inspection, and tracking of sump pump removal would be an ongoing task, and
Town personnel should monitor the progress and effectiveness of this approach by using and updating a
database of the identified sump pumps. In addition to the inflow sources identified for removal above,
254 buildings were identified for follow-up inspections to verify that there are no sources of inflow at these
locations. These buildings, as identified in Attachment A, include:

203 buildings where contact/access was not gained after 3 attempts

3 buildings where property owners refused access

38 buildings with 41 sump pumps whose discharge location cannot be determined (Due to piping
in finished walls)

10 buildings which have floor drains whose discharge location cannot be determined, and have
reported experiencing flooding or backups

Building inspections could be accomplished by Town staff prior to a real estate transaction. Or, building
inspections may be performed by the building inspector whenever he or she needs to visit a building for
issuance of a building permit. Identifying the discharge location of the sump pumps and floor drains may
be accomplished by the inspector by dyed water testing. The Town’s Sewer Ordinance provides the
authority to conduct these inspections. With this approach, building inspections may be performed on an
ongoing basis without a formal house to house inspection program. The WPCA and the Building
Department will need to collaborate to implement and administer this inspection program. Documentation
of the removal process is a key to success of the program.

3.1.3 Manhole Rehabilitation

As noted previously, manhole inspections were conducted in Sewer District 1 in 2008, 2013, and 2016.
Figure 1, attached, highlights all of the manholes that have been inspected to date. Based on the results
of these inspections, a total of 385 manholes were identified with defects requiring rehabilitation.
However, since the focus of this program is the reduction of inflow, only manholes which meet the
following criteria have been recommended for rehabilitation:

Manholes identified as being in areas which may be subject to flooding, or
Manholes which were identified as inflow sources during smoke testing

A total of 32 manholes meet these criteria. Table 5 summarizes the locations of these 32 manholes by
subarea and manhole number, including the manhole depth, recommended repairs, and estimated
rehabilitation cost which includes an allowance for engineering and contingency.



TABLE 4. SUMP PUMPS IDENTIFIED FOR REMOVAL

Sub-
area

Address (1)

No. of
Sump
Pumps

[

50

Branchville Road

[

10

Governor St Veterans Park School

59

Main Street

35

Catoonah Street

Catoonah Street

27

Catoonah Street

29

Catoonah Street

31A

Catoonah Street

29

Gilbert Street (source 46)

108

High Ridge Avenue

RlRrRrRINR|N(R| -

63

High Ridge Avenue (Source 29)

74

High Ridge Avenue

77

High Ridge Road

21

King Lane (Source 23)

127

Main Street

409

Main Street

451

Main Street

467

Main Street

509

Main Street

19

Peaceable Street

46

Peaceable Street

22

West Lane Cottage Units 401 to 406

17

Abbott Avenue

25

Abbott Avenue

7

Bryon Avenue

12

Bryon Avenue

20

Bryon Avenue

26

Farm Hill Road

40

Gilbert Street

86

Ramapoo Road

30

Bailey Avenue

106

East Ridge Street

30

Grove Street

374

Main Street

51

Prospect Ridge Road

55

Prospect Street

57

Prospect Street

16

Prospect Street

15

Sunset Lane

18

Sunset Lane

23

Danbury Rd
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Building 1

Fox Hill - 1,2,3,4 Nettle Lane, Units 1,2,3,4,5 Meadow Lane
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TABLE 4. SUMP PUMPS IDENTIFIED FOR REMOVAL (CONT.)

Sub-
area

Address (1)

No. of
Sump
Pumps

9]

Building 21

Fox Hill - Orange Lane Units 4-8, Quince Court Units 8-10

w

Building 36

Fox Hill - Units 1,3,5,7 Edelweiss Lane, Units 1,2,3,4 Forest Lane

Building 37

Fox Hill - Units 1-4 Daisy Lane, Units 2,4,6,8 Edelweiss Lane

Building 6

Fox Hill - Units 1-4 Frog Hollow, Units 2,3,6,7 Grape Lane

Building 35

Fox Hill - Units 1-4 Greenbrier, Units 3,5 Honeysuckle Lane

Building 19

Fox Hill - Units 1-4 Sandalwood La, Units 1,4,5,7 Outpost Lane

Building 20

Fox Hill - Units 1-5 Raspberry Lane, Units 3-5 Quince Court

Building 5

Fox Hill - Units 2,4,5,8 Grape Lane, Units 1,3,5,7 Hollyberry Lane

Building 17

Fox Hill - Units 9,10 Outpost Lane, Units 1-3 Teaberry Lane, Units 1-
3 Winterberry Lane

10

Hillsdale Avenue

6

Juneberry Lane

Building 2

Casagmo - Cook Close

Building 3

Casagmo - Cook Close

Building 6

Casagmo - Keeler Close

Building 15

Casagmo - Lawson Lane

Building 17

Casagmo - Lawson Lane

Building 18

Casagmo - Lawson Lane

Building 10

Casagmo - Olcott Way

Building 22

Casagmo - Olcott Way

Building 23

Casagmo - Olcott Way

Building 24

Casagmo - Olcott Way

Building 25

Casagmo - Olcott Way

Building 8

Casagmo - Olcott Way

Building 11

Casagmo - Olcott Way

Building 9

Casagmo - Olcott Way

Building 19

Casagmo - Quincy Close

Building 20

Casagmo - Quincy Close

Building 13

Casagmo - Unit 11 Lawson Lane

Building 5

Casagmo - Unit 12 Keeler Close

12

Danbury Road - Ridgefield Power Equipment

10

Lawson Lane

24

Lawson Lane

547

Main Street

DO OO OO0 |O(o|o|jo1| o1 jorjoforjorjor|ol|ol

621

Main Street
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Total

105

Notes:

1. Smoke testing inflow source number noted in parenthesis, if applicable.
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TABLE 5. MANHOLES TO BE REHABILITATED

Sub- | M Location i Depth | W Type | o MM | ociestve | WP | Reset | Raise | GG | yanole | Chemical | interior | Repalt | gty | goaing
Chimney F&C Insert Invert Connection
1 67 Rowland Lane Easement 64.75" Brick X X X X X
1 68 Branchville Road Easement 92.5" Block X X X X X
1 71.2 54 Branchville Rd. 3'6" Precast X X X X
1 71.3 Branchville Road Easement 101" Precast X X X
1 72 Prospect Ridge Easement 81" Brick X X X
1 73 Prospect Ridge Easement 67" Brick X X X X X
1 74 Prospect Ridge Easement 67.5" Brick X X X X
1 75 Governor Street 93.5" Block X X
1 85 Kent Lane 90" Brick X X X X
1 113 High Ridge Avenue 93" Brick X X X X
1 62a Market Street Easement 65.75" Block X X X X X
1 67A Rowland Lane 68.5" Block X X
1 67B Aldrich Museum Easement 51" Precast X X X
1 73a Prospect Ridge Easement 79" Brick X X X
1 74b Prospect Ridge Easement 63.5" Brick X
1 98a Ascot Way 70" Block X
2 185 351 Main St. 6'1" Parged X X X X X X
2 185A | 323 Main St. 4'11" Block X X X
3 149B | 12 Barry Ave. 4'5" Precast X X X
3 R10 34 Ramapoo Rd. 8 Precast X X
4 9 520 Main St. Near brook 59" Brick X X X X
4 21 520 Main St. Near brook 4'1" Brick X X X X X
4 22 500 Main St. 8'3" Parged X X X
4 221 500 Main St. 4 Precast X X X
4 22.2 | 500 Main St 6'1" Precast X X X
4 24 25 Prospect St. 97" Brick X X X X
4 a7 32 Prospect St. 9 Brick X X X X X X X
4 48 41 Governor St. 3'9" Brick X X X X X X X X
4 12D 520 Main St. Near brook 6'6" Brick X X X X X X
6 116 80 Grove St. 8'3" Brick X X X
6 8D 7-10 Cook Close 6'8" Precast X
6 8E 12-15 Carpenter Close 5'6" Precast X
Total = 6 7 12 12 10 4 24 16 14 1 2 8
Unit Cost = $800 $1,100 $2,700 $1,100 $1,300 $1,600 $500 $1,600 $3,200 $900 $1,600 $1,100
Subtotal Cost = | $4,800 $7,700 $32,400 $13,200 $13,000 $6,400 $12,000 $25,600 $44,800 $900 $3,200 $8,800
Total Cost = $172,800
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In addition to the manholes identified for rehabilitation above, the field crews were unable to inspect a
total of 84 manholes during the manhole inspection programs. These manholes were reported as being
buried, paved over, or unable to be located. In order to fully complete the manhole inspection
investigation, the Town should take steps to locate and inspect the manholes identified in Attachment B.
The investigation of these sources has been incorporated into the program for further investigation of the
system discussed later in this plan. Figure 2, attached, indicates the location of manholes which are
recommended to be rehabilitated as well as those manholes which have not been inspected.

3.1.4 Pipeline Rehabilitation

As noted earlier, the Town has performed TV Inspection of sewer pipelines throughout Sewer District 1 as
part of a 5 year inspection cycle. Based on review of the TV inspection logs and videos, the Town
previously completed the design and construction of the 2010 sewer rehabilitation project, entitled
“Infiltration/Inflow Rehabilitation, Contract 09-1". At this time, all of the recommended sewer rehabilitation
work identified in the TV inspections conducted through to 2010 has been completed.

In 2016, the Town performed TV inspection of selected mainline sewers and lateral service connections
to identify infiltration sources and to potentially detect the presence of sump pumps. The criteria for
selecting locations of the TV inspections included low-lying areas which may be subject to flooding and
those which have unusually long service connections. Infiltration was observed, and rehabilitation
alternatives for both mainline and lateral service connections were identified, however the estimated
infiltration observed is relatively small compared to the direct inflow sources that have been identified.
Therefore, the Town should consider rehabilitation of these infiltration sources to be a low priority.

As previously noted and indicated in Table 3, 2 indirect public inflow sources were identified with an
estimated peak inflow rate of 69,700 gpd. These sources consist of pipeline defects and are
recommended for rehabilitation. Table 6 provides a summary list of the sewer pipeline rehabilitation work
to be completed by subarea and manhole to manhole reach of pipe, and estimated rehabilitation cost,
including an allowance for engineering and contingency.

TABLE 6. SEWER PIPELINE REHABILITATION RECOMMENDATIONS

) Sewer Pipeline Rehabilitation
Sub- | From | To Street Name Pipe Lzrl]%eth Joint Lineal Spot
area MH | MH Dia (in) (") C'(?S” T&S Repair
(ft) (ft)
159 | 160 | Greenfield Avenue 8 330 5
63 62 | Market Street 8 175 175 175 5
Total = 175 175 10
Unit Cost = $6 $15 $1,850
Sub-Total Cost = | $1,050 $2,625 $18,500
Total Cost = $22,175

The sewer repairs are recommended to be conducted using trenchless sewer rehabilitation methods.
Trenchless technologies generally include cleaning, chemical treatment for root control, joint testing and
chemical sealing, spot repairs of structural defects, and relining sewer pipelines. Figure 2 attached, has
been highlighted to show those sewers which are recommended to be rehabilitated.
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3.2 Program for Further Investigation

The Town has conducted system wide I/l investigations in Sewer District 1, including flow monitoring,
smoke testing, TV inspections of sewer pipelines, house to house inspections, and manhole inspections.
Additionally, dyed water testing and tracing have been conducted in numerous areas of Sewer District 1.
Past studies and reports were reviewed and areas in need of further investigation have been updated.

3.2.1 House to House Inspection

As noted previously in Section 3.1.2 Sump Pumps, the Town conducted a system wide house to house
inspection program in Sewer District 1. The success rate of accessing buildings was approximately 83%.
The inspections identified 102 sump pumps connected to the sewer system (3 more sump pumps were
identified during smoke testing). A total of 254 buildings were identified for follow-up inspections to verify
that there are no sources of inflow at these locations. A list of the buildings identified for follow-up
inspection is included in Attachment A. These building inspections could be conducted by Town staff.

The Connecticut Department of Transportation (DOT) is planning reconstruction of Main Street within the
next few years which is to include drainage, sidewalks, catchbasins, repavement, and improving traffic
flow. The proposed roadway and drainage construction in this area gives the Town a unique opportunity
to address inflow sources identified in the heavily developed Village area. The downtown area is one of
the oldest parts of town and is densely populated with a mixture of uses including local businesses, civic
buildings, and public spaces, making it one of the most difficult areas to address inflow problems. Given
that the State is in the design phase of planning improvements in this area, it is recommended that any
follow-up inspections in the Main Street area, as identified in Attachment A, be conducted first, and any
redirection of inflow sources be incorporated into the Main Street reconstruction project. It is anticipated
that these follow-up inspections would also be conducted with existing Town staffing.

3.2.2 Dyed Water Testing and Tracing

Dyed water testing and tracing was conducted in Sewer District 1 to identify or confirm sources of inflow
into the sewer system. As noted in Section 3.1.2 Sump Pumps, there are 38 buildings with 41 sump
pumps whose discharge location cannot be determined. There are also 10 buildings which have floor
drains whose discharge location cannot be determined, and have reported experiencing flooding or
backups. ldentifying the discharge location of the sump pumps and floor drains may be accomplished by
dyed water testing during follow-up building inspections.

During the dyed water tracing conducted in 2016, tracing was attempted at the location of inflow Source
No. 40, between MH 179 and MH 180. The drainage structures in the vicinity of inflow Source No. 40
were plugged and flooded with dyed water to simulate surcharge conditions and the sewer system was
monitored for the observance of the dyed water. However, the drainage system failed to surcharge. It
was observed that portions of the corrugated metal pipe (CMP) drain were corroded on the bottom,
thereby allowing the water introduced into the system to leach out instead of surcharging the structures.
Therefore, to confirm the source of the inflow and make recommendations for rehabilitation, it is
recommended that the Town repair the drain line and repeat the dyed water tracing. The calculated peak
inflow rate of inflow Source No. 40 is estimated to be 6,800 gpd. The Town should consider the further
investigation of this inflow source a low priority.
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3.2.3 TV Inspection of Service Connections

During the dyed water tracing conducted in 2016, five service connections were identified for TV
inspection. They are Inflow Source Nos. 18, 24 & 25, 30 & 31, 68, and 67. TV inspection of the service
connections was identified for the purpose of:

Locating and confirming the location of the indirect source of inflow (Source Nos. 30 & 31, 67),
and
Determining the appropriate rehabilitation method (Source Nos. 18, 24 & 25, 67)

Inflow Source Nos. 24 & 25, and 67 are private sources which were confirmed to be indirect sources of
inflow. Therefore the cost of any follow-up investigation and rehabilitation should be borne by the private
property owner, and are listed in Table 2 for removal.

TV inspection of public Inflow Source No. 18 is recommended to determine the appropriate rehabilitation
method. TV inspection of private Inflow Source Nos. 30 & 31, and 68 is recommended to locate, and
confirm the location of the indirect source of inflow. Table 7 provides a summary list of the TV inspection
of service connections to be completed by subarea and manhole to manhole reach of pipe, and estimates
the investigation cost, including an allowance for engineering and contingency. The calculated peak
inflow rate of inflow Source Nos. 18A, 30 & 31, and 68 is estimated to be 13,700 gpd. The Town should
consider further investigation of these inflow sources a low priority.

TABLE 7. FURTHER INVESTIGATION — CLEAN AND TV INSPECT SERVICE CONNECTIONS

Source Description | Calculated
Sub- | From | To | Address Peak Recommendation Estimated
area MH | MH 1) Sector Type Inflow Cost
Rate (gpd)
Behind
316 Main
Street
(Veterans . Service Clean & TV SC to
1 64.1 64 Park Public Connection 100 determine rehab $1.250.00
School)
(Source
18A) (2)
87 High
Ridge .
2 195 | 194 | Road Private | . Service 13620 |Clean&TVSCio $1,250.00
Connection determine rehab
(Source
30 & 31)
7 Main
Street . Service Clean & TV SCto
1 99 98 (Source Private Connection ®) determine rehab $1,250.00
68)
Totals = 13,720 $3,750
Notes:

1. Smoke testing inflow source number noted in parenthesis.

2. Cost of drain repair not included.

3. Further investigation necessary to estimate inflow rate. No inflow estimate has been made for
indirect source number 68.
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3.2.4 Manhole Inspection

To further identify sources of leakage and to assess the physical condition of manholes in Sewer District
1, the 84 manholes as identified in Attachment B which were not inspected during prior investigations
should be inspected. Each manhole should be inspected to inventory the condition and structural
integrity of the manhole. It is recommended that Suez uncover and inspect these manholes over time in
an effort to locate further inflow sources.
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SECTION 4. PRIVATE INFLOW SOURCE REDUCTION PROGRAM

As indicated, the inflow sources remaining for removal have been identified as both public and private
sources. The Town’s sewer ordinance provides the WPCA with the authority to enforce the removal of
illegal connections contributing extraneous flow to the system. The recommended inflow source
reduction program will need to be an on-going program that will continue through the next several years
for the removal of private source inflow, particularly sump pumps that may be connected to the sewer
system.

4.1 Identification

The Town conducted a successful house to house building inspection program, where approximately
83% of the buildings connected to the sanitary sewer system in Sewer District 1 were inspected for illicit
connections. A total of 102 sump pumps were identified by inspections. 3 more sump pumps were
identified during smoke testing conducted in 2013.

At this time it is recommended that the Town continue to focus on the identification and removal of private
inflow sources. The locations of additional private inflow sources (sump pumps or roof downspouts)
would be identified through an educational public outreach program. The program would be initiated by
the mailing of an educational brochure to all sewer users, residential and business, in Sewer District 1.
The brochure will include a general description of I/l sources and requests residents to call the WPCA if
an inflow source is known to exist on their property.

An example of the educational brochure is presented in Attachment C. It is recommended that the Town
mail the brochure to all sewer users in Sewer District 1. In addition, the brochure could be distributed for
posting in public places, and modified for publication in local newspapers and viewing on the Town’s
website. In a larger context, the program could be expanded to educate and garner public support for the
pending infrastructure upgrades and costs associated with the wastewater collection and treatment
system as a whole.

The Town should maintain a database of sump pumps identified through the public outreach program.
The database would then be used to track the efforts to notify private property owners and the removal of
sump pumps.

4.2  Educational Outreach Program

It is recommended that public outreach efforts be employed to encourage voluntary participation in the
private inflow source removal program. The key to public support is to convince the sewer user that the
redirection of illegal connections is in their best interest. Commonly cited benefits are reduced sewer
fees, lessened likelihood of sewer backups, correction of an illegal connection that could allow sewer gas
to enter the building, and reducing the size and cost of the needed wastewater treatment facility upgrade.
Various methods and media are used for public education. Print ads in local newspapers, local access
cable television programming, and public meetings are common approaches. Dedicated links to an I/
reduction page on the WPCA'’s website may be another approach to use.

As noted previously, it is recommended that the Town mail an educational brochure to all sewer users in
Sewer District 1. The brochure, presented in Attachment C, includes a general description of many
different types of I/l sources and describes the Town’s efforts in identifying and removing illegal inflow
connections, particularly private inflow connections.
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4.3 Additional Basement Inspections

As part of the continued sump pump identification and removal process, once a new sump pump is
identified through the educational public outreach program, a limited basement inspection is
recommended. As noted in Section 3.2.1 House to House Inspection, the Town conducted a system
wide house to house inspection program in Sewer District 1, where approximately 83% of the buildings in
Sewer District 1 were inspected, and 254 buildings were identified for follow-up inspections. Until such
time that the 254 follow-up building inspections have been conducted, it is likely that, through the
educational public outreach program, a property owner identifies that they have a sump pump connected
to the sanitary sewer system and notifies the WPCA. The frequency of these types or notifications is
likely to be sporadic. When such a notification does occur, conducting a limited basement inspection
would allow the Town to confirm the current discharge location of the sump pump, and provide input to an
acceptable redirect. When a new sump pump has been identified in this manor, an inspector should
perform a follow-up visit to the house to verify the illegal connection. The inspector should perform the
following:

Take photographs of the sump pump and its discharge location and related internal plumbing.
Complete a basement inspection form as presented in Attachment D. During the basement
inspection, the inspector should also inspect the general premises to determine a proposed sump
pump discharge location.

If the sump pump discharge location is not obvious, a possible option to confirm the discharge
location may be to introduce dyed water into the sump pump system and then observe the public
sewer through the first downstream sanitary sewer manhole for evidence of dyed water.

After the owner completes the sump pump redirection, perform a follow-up inspection of the
premises to confirm that the proposed redirection work was performed in accordance with the
approved plan.

Once an illegal connection has been identified and confirmed, the WPCA should issue a letter to the
property owner requesting the disconnection of the illegal connection. The letter should inform the
property owner of the illegal connection, request its disconnection, cite the authority under which they are
acting, and provide a timeline to remove the illegal connection. If the illegal connection is not removed
within the allowed time period, the Town may want to consider assessing a penalty, to be added to the
sewer bill, until the disconnection has been made.

4.4 Removal

The WPCA has determined that costs to rehabilitate private inflow sources will be borne by the owner of
the private property as these are illegal connections to the sanitary sewer system. There are three typical
options for redirecting the flow from sump pumps:

Redirect flow to a drywell.
Redirect flow to an outlet at existing ground level (overland flow).
Redirect flow to connect to an existing drainage system.

For general guidance, typical details showing various sump pump redirection alternatives are included in
Attachment E. Each sump pump redirection requires an individual evaluation to identify a recommended
redirection method. Some sump pumps may be easily disconnected from the sanitary sewer and the
discharge of the clean water redirected onto the ground surface in the yard. When determining if this is a
viable option, it is important that there is adequate surface area in the yard to permit discharge without
creating drainage problems on the owner’s property or adjacent properties.
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SECTION 5.  SUMMARY AND RECOMMENDATIONS

A work plan has been developed to assist the Town with the implementation of the program for sewer
system rehabilitation and further investigations outlined above. The priority of work should take into
consideration any capital improvement projects the Town is contemplating. As noted previously, the DOT
is planning reconstruction of Main Street which is to include drainage, sidewalks, catchbasins,
repavement and improving traffic flow. As part of the reconstruction, dedicated storm drain connections
for sump pumps, roof downspouts, and other illegal connections should be provided in the storm drain
system to allow these inflow sources to be redirected from the sanitary sewer. With the exception of the
aforementioned Main Street reconstruction, the current work plan is driven by the needs of the sewer
system. The work plan should be updated regularly to incorporate capital improvement projects related to
infrastructure projects as they become available.

5.1 Implementation of Plan for Rehabilitation and Further Investigation

The focus of this program is the reduction of inflow with the intent of removing at least 25% of the existing
peak inflow, representing 1.0 mgd of inflow. Accordingly, the recommended rehabilitation and further
investigation of inflow sources are prioritized as follows:

Priority 1A.  Redirect the 105 sump pumps identified in Table 4. The cost of removing the private
inflow sources is to be borne by the owner of the private property, therefore no cost
has been estimated for this work.

Priority 1B.  Conduct building inspections on Main Street within the limits of the DOT Main Street
Reconstruction project.

Priority 1C.  Contact DOT to open a dialogue on integrating sump pump drainage connections into
the DOT Main Street Reconstruction project.

Priority 2. Eliminate the 44 private and 5 public inflow sources identified in Tables 2 and 3. This
includes the 2 indirect public inflow sources identified in Table 6. The cost of
removing the private inflow sources is to be borne by the owner of the private
property. The total estimated cost to remove the 3 direct public inflow sources (Table
3) and the 2 indirect public inflow sources (Table 6), including engineering and
contingencies, is approximately $2,100, and $22,000 respectively.

Priority 3. Conduct the remaining portion of the 254 follow-up building inspections identified in
Attachment A, after Priority 1B is completed, to verify that there are no sources of
inflow at these locations. It is anticipated that the follow-up building inspections would
be conducted by Town staff, therefore no cost has been estimated for this work.
Implement sump pump removal actions for any sump pumps found connected to the
sewer system.

Priority 4. Locate and inspect the 84 manholes, as identified in Attachment B, which were not
inspected during prior investigations to further identify sources of leakage and to
assess the physical condition of manholes in Sewer District 1. Itis anticipated that the
Suez would uncover and inspect these manholes over time as part of system
maintenance efforts, therefore no cost has been estimated for this work.

Priority 5. Initiate the design and construction of the rehabilitation of 32 manholes as identified in

Table 5. The total cost of manhole rehabilitation, including engineering and
contingencies, is approximately $175,000.
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It is anticipated that completing the Priority 1A, 1B, 1C, 2, and 3 actions will reduce inflow by the target
level of 1.0 mgd. However it is recommended that Priority 4 and 5 should also be implemented whether
the 1.0 mgd reduction is or is not achieved by the higher priority actions.

The recommended inflow source reduction plan should also include, as an integral part, an educational
public outreach program and additional basement inspections. The educational public outreach program
would consist of mailings and otherwise public posting of the educational brochure as presented in
Attachment C as well as press releases. It is anticipated that the educational public outreach program,
including mailings and postings, would be conducted with existing Town staffing. Additional basement
inspections should be initiated as soon as private inflow sources are identified through the educational
public outreach. Given the fact that the DOT is planning reconstruction of Main Street, it is recommended
that any follow-up building inspections in the Main Street area, as identified in Attachment A, be
conducted first, and any redirection of inflow sources be incorporated into the Main Street reconstruction
project. It is anticipated that the basement inspections would also be conducted with existing Town
staffing. Inspections of buildings that could not be entered and inspection of sump pump removals are
expected to be an on-going program that would continue through the next several years for the removal
of private inflow sources.

5.2 Tracking and Documenting I/l Removal Work

It is recommended that the Town track the removal of I/l from its system on a subarea by subarea basis.
To facilitate this process, a computer spreadsheet or database should be developed to track steps taken
to contact owners of sump pumps or other illegal inflow source required to be removed, and to keep a
running total of the I/l sources removed.

5.3 Short- and Long-Term Monitoring

Depending on the nature and extent of I/l removal work, it may be warranted to conduct post-construction
flow monitoring as a means of documenting the I/l quantity removed from the system. However, the
scope of and need for a monitoring program should be determined by the WPCA on a case by case
basis. The South Street WWTF flows should continue to be monitored as the WPCA currently does to
assess changes in flows resulting from I/l reduction, and confirm the 1 mgd inflow removal target has
been achieved. If the target inflow reduction is not achieved, the need for further I/l removal, or the
implementation of flow equalization should be reassessed.

Respectfully Submitted,

AECOM, INC. Approved:

Jon R. Pearson Donald J. Chelton

Project Manager Vice President

Registered Professional Engineer Registered Professional Engineer
Connecticut License No. 16082 Connecticut License No. 15069
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