CDM

Smith

Memorandum

To: Mr. Chris Wheland
Mr. Neil Bonesteel

From: Darcy Rosenthal, P.E.
Date: April 24, 2013

Subject:  113th Street Stream Separation Project
Basis of Design Memorandum

Purpose

The City of Troy (City) operates a combined sewer system, where stormwater runoff and sanitary
sewage utilize the same collection system. The City’s combined sewer system also collects flow
from several natural streams. The combined sewers connect to the Rensselaer County Sewer
District’s (RCSD) interceptor sewer through County owned and operated regulator structures
located along the Hudson River. When wet weather increases flow to the collection system and the
regulators, excess flow is diverted to the river through outfalls as a combined sewer overflow
(CSO). These outfalls constitute the City’s 48 permitted CSOs.

As one member of the Albany Pool Consortium, the City prepared and submitted a Long Term
Control Plan (LTCP) to the New York State Department of Environmental Conservation (NYSDEC)
in June 2011. One component included in the Recommended LTCP was the removal of natural
stream connections to the combined sewer system. The largest stream connected to the City sewer,
with a drainage area of approximately 400 acres, enters the collection system at 9th Avenue and
111th Street. The 36-inch combined sewer conveys flow north to 113th Street, then west along
113th Street to RCSD regulator A13R2 and the interceptor. The overflow from this regulator is
identified as CSO 013 on the City’s permit. The sewer in 113th Street is also the discharge location
of a 24-inch storm sewer from the Gurley Avenue area. The Baseline Conditions SWMM model used
to develop the LTCP predicted that CSO 013 is responsible for approximately 4% of the annual CSO
volume from the City. Although the Albany Pool LTCP is still under review, the City wants to move
forward with this stream and sewer separation project to effectively eliminate CSO 013 from the
City’s SPDES permit.

The purpose of this Memorandum is to present the results of the field investigations and the
proposed separation tasks required to convert the 36-inch sewer and associated CSO 013 outfall to
a dedicated storm drain and stormwater outfall. This Memorandum serves to support a
modification of the City’s SPDES permit to remove CSO 013.
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Approach

Two RCSD regulators are located in 113th Street, corresponding to Outfalls 013 and 013A on the
City’s SPDES permit. Parallel 36-inch and 18-inch combined sewers convey flow from east to west
along 113th Street to these regulators, structures A13R2 and A13R1, respectively. The 36-inch
sewer conveys the stream, which is located on the north side of 113th Street. Combined sewer
laterals from the various cross streets connect to both 113th Street sewers. The proposed CSO 013
separation will be accomplished by relocating sanitary sewer connections on the 36-inchsewer to
the parallel 18-inch sewer on 113th Street and disconnecting the CSO 013 regulator from the RCSD
interceptor. Limited catch basin separation in the CSO 013A drainage areas along 113th Street will
also be performed to offset the increased sanitary flow to this sewershed. Given the limited extent
of the proposed work, the City plans to complete the construction tasks using City equipment and
personnel.

The 113th Street CSO separation project was developed through three distinct tasks: identification
of all combined or sanitary connections to the 36-inch sewer; evaluation of the 18-inch combined
sewer capacity and condition; and design of appropriate improvements to remove
combined/sanitary connections on the 36” sewer. The methodology and results of each of these
tasks are detailed below.

Lateral Connection Investigations

A CCTV inspection performed by Lash Inc. in October 2009 surveyed the entire length of the 36-
inch combined sewer, starting at the stream headwall at 9th Avenue and 111th Street and
continuing 3,400 feet to the RCSD regulator at the west end of 113th Street. This survey identified
four active sanitary lateral connections to the actual 36-inch sewer pipe, as well as three manholes
with active sanitary lateral connections. A second CCTV inspection was performed on August 31,
2012 after sampling of the 24-inch storm sewer discharge from Gurley Avenue suggested the
presence of a sanitary connection to the storm sewer. This inspection, which surveyed
approximately 1,900 feet of the Gurley Ave storm sewer from 113th Street to Red Rock Road,
identified one sanitary lateral connection. A 1,200 ft section of storm sewer along an undeveloped
parcel was not surveyed. The connections identified during these two CCTV inspections are
summarized in Table 1 below.

Table 1 - Possible Sanitary Lateral Connections Identified for Further Investigation

Description from CCTV

Street Location Relative to Manholes .
Inspection

th th
1 A”eEL between 8" and 3 Avenue south of 42 ft downstream of MH 214-3 | 4” sanitary tap
113" Street
th th
2 AIIeX] between 8" and 9 Avenue south of 73 ft downstream of MH 214-3 | 3” sanitary tap
113" Street
3 113" Street west of 6™ Ave 94 ft upstream of MH 217-1 8” sanitary tap
4 113" Street east of 7 Ave 64 ft downstream of MH 215-2 | 4” sanitary tap

CTroy - 113th Street CSO Separation Memo.docx



Mr. Chris Wheland
Mr. Neil Bonesteel
April 24,2013
Page 3

Description from CCTV

Street Location Relative to Manholes .
Inspection

5 113" Street east of 6™ Ave 90 ft downstream of MH 216-1 | Two 8” taps, source unknown

113" Street between 3™ Ave and 4™ Ave ”
6 (by Boys & Girls Club) MH 219-1 8” laterals north and south

8” lateral and 12” clay pipe

7 113" Street between 5™ Ave and 6™ Ave MH 217-1
through sewer wall
8 113" Street between 6™ Ave and 7™ Ave MH 216-1 12” laterals north and south
9 113" Street between 7™ Ave and 8" Ave MH 215-2 12” laterals north and south
4” i jon f
10 9" Avenue and 114™ Street CB213-3 service connection from

east

In early 2012, the City and CDM Smith mobilized to perform dye testing, test pits and visual
inspection in order to identify the sources of these sanitary connections and to determine the
feasibility of relocating the service connections to the parallel combined sewer. The investigation
results for each of these connections, and the proposed methods of relocation, are provided in
Table 2 below. Additional detail regarding the design of these relocation elements is provided in the
Design section of this Memorandum.

Table 2 — Lateral Investigation Results

. . P d Method of Sh Drawi
Number | Source (Size) Description roposed liethod o own on Drawing
Relocation
Install new 6” sewer lateral C-3and C-5

Residential sewer lateral runs

beneath property garage and at minimum slope to bring

pipe over 36” storm sewer.

1 495 9™ Avenue (4”) cannot be re-routed at . "
. ” Connect to existing 8
present location over 36 .
combined sewer. Cap
sewer L .
existing connection.
Residential sewer lateral C-3
previously connected to 10” Install new 8” sewer in alley
combined sewer, but was to replace collapsed sewer.
2 497 9™ Avenue (3”) transferred to 36” sewer Extend service connection to
when the 10” sewer new 8” sewer. Cap existing
collapsed. Lateral drops into connection.

crown of 36” sewer.

Extend lateral over 36” C-2

Residential sewer lateral .
sewer and tap into 18”

venue connected to top o .
3 505 6™ A 8" ted to top of 36”
sewer. Cap existing
sewer. .
connection.
Extend lateral over 36” C-3

Residential sewer lateral
4 504 7™ Avenue (4”) connected to top of 36”
sewer.

sewer and tap into 18”
sewer. Cap existing
connection.
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Proposed Method of

Shown on Drawing

Numb: S Si D ipti
umber ource (Size) escription Relocation
NA
Dye testing showed 504 6"
Avenue does not discharge via | Cap both connections (work
5 Unknown (8”) these connections. Test pits to | was performed during test
trace the connections back pit investigation)
did not lead to a source.
Install new sewer from MH C-1and C-6
North — sewer from Invert of sewer from 219-2 is 219-2 and connect to 18"
6 MH 219-2 (8" VCP) below invert of 18” sewer at sewer at new manhole
South — sewer to MH MH 219-3 downstream of MH 219-3.
219-3 Cap south sewer connection
to MH 219-3.
” 8 I!atera! S capped. Replace section of 12” VCP ¢2
8” lateral — no source | 12” VCP is intact and with a steel casing and PVC
7 12” VCP — Lateral to discharges to the 18” sewer at carrier pipe s ste?n
alley between 5" and | MH 217-2. There is some pipe sy ’
th . o Concrete encase around
6" Avenue. evidence of leaking in MH .
connection to manhole wall.
217-1.
Appears that sewer from the C-2
North — sewer from .
allev between 6 and alley once ran through MH Install Steel casing and PVC
th y 216-1 to discharge to MH 216- | carrier piped through MH
8 7" Avenue .
South — Sewer to MH 2. Over the years the section 216-1 to re-connect the
216-2 within MH 216-1 was broken sewer lateral to MH 216-2.
’ or removed.
Appears that sewer from the C-3
North — sewer from .
alley between 7" and alley once ran through MH Install steel casing and PVC
th 215-2 to discharge to MH 215- | carrier piped through MH
9 8" Avenue .
South — Sewer to MH 1. Over the years the section 215-2 to re-connect the
215-1 within MH 215-2 was broken sewer lateral to MH 215-1.
’ or removed.
. . Install new 6” sewer from C-4
Residential lateral connects MH 213-1 to a new sanitar
directly to CB-213-3. The manhole next to CB 213-3 v
10 546 9™ Avenue (4”) closest combined sewer Relocate 4” service ’
manhole is MH 213-1 at the connection to the new
east end of 114" Street.
manhole.

As part of the lateral investigations, grab samples of the discharge from the 24-inch storm sewer
from Gurley Avenue and the stream headwall at 111th Street and 9th Avenue were collected to
provide a baseline assessment of the water quality entering the 113th Street combined sewer.
These samples were analyzed for fecal and total coliform, as shown in Table 3 below. The elevated
fecal coliform levels in the samples from the 24-inch storm sewer suggest the presence of sanitary
lateral connections to the storm sewer, initiating the August 2012 CCTV investigations.
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Table 3 - 113" Street Baseline Sample Results

Weather Fecal Coliform Total Coliform

Sample Date Sample Location Sample Time Results — Results -

Conditions CFU/100ml CFU/100ml

24” storm sewer, East )
7/27/2012 LAt et ot 8:00 A.M. Wet 1,100 6,400
7/27/2012 | Headwall —CSO Sewer 8:00 A.M. Wet 100 3,100
Entrance
24 “ storm sewer, East )
7/30/2012 e e e 10:20 A.M. Dry 9,200 20,000
7/30/2012 | Headwall—CSO Sewer 10:30 AM. Dry 100 2,600
Entrance

Capacity and Condition Assessment

As the proposed separation tasks will increase sanitary flow to the 18-inch combined sewer on the
south side of 113th Street, and all cross connections to the 36-inch sewer will be eliminated, an
assessment of the capacity and condition of the 18-inch combined sewer was performed. Another
round of CCTV inspections was undertaken during the summer of 2011, which surveyed the length
of the 18-inch combined sewer on 113th Street, with the exception of an approximate 250-ft long
section between MH 220-4 and MH 221-5, which was inaccessible due to lateral intrusions.

Heavy cleaning was required along the length of the sewer to remove sediment and debris.
Inspection after the cleaning revealed a sewer in generally good condition with the exception of a
120-ft long section between MH 214-1 and MH 214-2 at the east end of 113th Street. Numerous
holes were identified along the crown of this pipe, along with several longitudinal cracks. A
summary of the structural and service defects noted during this inspection is provided below.

Table 4 - 18” Combined Sewer
Noted Deficiencies

Location (from .
Segment upstream MH) Type ‘ Inspection Date
MH 214-2 to MH214-1 Multiple Locations :Z'cek:mm 11to1o'clock, Longitudinal | o)) )4
MH 214-1 to MH 215-1 5 ft Hole from 11 to 1 o’clock 5/24/2011
126 ft Hole from 11 to 1 o’clock
MH 215-1 to MH 216-2 187 ft Intruding tap break-ins (10" and 12°), | )1 15011 7/22/2011
4” into pipe. 12” pipe is capped
198 ft Hole from 11 to 1 o’clock
MJ 216-2 to MH 217-2 181 ft Intruding tap break-ins (10" and 8"), 5" | ¢ ,c )11 /592011
into pipe.
MH 217-2 to MH 218-4 - - 5/24/2011
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102 ft Cracks, multiple 8 to 4 o’clock
MH 218-4 to MH 219-3 5/25/2011
233 to 241 ft Cracks, multiple 8 to 4 o’clock
5 ft Deposit of gravel, 20% of cross
sectional area
MH 219-3 to MH 220-4 . 5/25/2011, 7/22/2011
114 to 134 ft Cracks, multiple 3 to 9 o’clock
170 ft Sag in pipe
MH 220-4 to MH 221-5 60 ft Intruding tap break-in (47); camera 5/25/2011
could not get past it.
MH 221-5 to MH 221-10 - - 5/25/2011

The deficiencies in bold text will be addressed as part of this project. Given the poor condition of
the pipe segment between MH 214-2 and MH 214-1, the City fast-tracked replacement of this sewer
section, and a new PVC sewer was installed in the summer of 2012. The remaining items that will
not be specifically addressed as part of this sewer separation project are less significant and will be
integrated into the City’s Asset Management Plan as part of the condition assessment process. The
CCTV inspection was also performed to evaluate the current dry weather flow conditions within the
18-inch sewer. The observed depth of flow within the sewer during these inspections rarely
exceeded 1-inch. The waterline observed on the sewers (present before cleaning was performed)
was below the midpoint of the pipe. Moreover, the maximum depth observed (after cleaning and
removal of accumulated debris) was at the sag noted above, between MH 219-3 and MH 220-4; flow
here was at approximately 5% of the cross-sectional area. No signs of infiltration at pipe joints were
noted.

This observed flow is consistent with the predicted dry weather flow from the Baseline LTCP
SWMM model. A modified version of the model, used to predict the reduced annual CSO volumes
resulting from implementation of the Recommended LTCP, shows that the increase in dry weather
flow to the 18-inch sewer from the service and sewer transfers included in this project, will not
significantly increase the depth of flow within the sewer. This Recommended LTCP model also
predicts that the increase in dry weather flow to regulator A13R1 for CSO 013A should not result in
dry weather overflows, provided the regulating slide gate on the discharge orifice is fully open.

Design

Manhole Crossings

Manholes MH 216-1(drawing C-2) and MH 215-2 (drawing C-3) currently have laterals from the
north that discharge to these structures. Each structure also has a sewer heading south to connect
to a structure on the 18-inch sewer. The inverts of these connections and the general condition of
the pipe ends within the manholes suggest that these sewer laterals were originally installed to run
through manhole MH216-1 and MH 215-2, and discharge to MH 216-2 and MH 215-1 on the 18-
inch sewer. At some point, the pipes crossing within the manholes were broken, re-directing the
lateral discharges to the 36-inch sewer and leaving an elevated cross-connection with the 18-inch
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sewer. This theory is supported by the presence of a sewer lateral from the north running through
the wall of MH 217-1 to MH 217-2 on the 18-inch sewer. A representative picture of MH 215-2 is
provided below.

Sanitary Lateral through MH 215-2

A casing/carrier pipe system is proposed to restore these lateral connections to the 18-inch sewer.
This system will utilize a 14 -inch steel casing pipe with a 12-inch SDR 35 PVC carrier pipe to cross
through MH 215-2 and MH 216-1. This method is also proposed for MH 217-1, as the existing
lateral through the wall of the manhole appears to be leaking. The outside diameter of the proposed
steel casing pipe is slightly less than the typical outside diameter of 12-inch VCP, meaning that the
casings can be installed through the brick manholes using the existing wall openings. The casings
will be at least 8-ft long, centered on the 4-ft diameter manholes and a single section of carrier pipe
at least 10-ft long will be centered through each casing pipe. The casing pipe ends will be sealed to
the carrier pipe with Fernco couplings and the pipe penetrations through the brick manhole walls
will be encased in concrete. This work will prevent discharge of sanitary sewage to the 36-inch
sewer. The crossing inverts are approximately equal with the inside crown of the 36-inch sewer,
and therefore, the crossing pipes will not affect the capacity of the 36-inch sewer.
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Other Laterals and Service Connections

An additional lateral discharges to the 36-inch sewer at MH 219-1 at the alley between 3rd and 4th
Avenue (drawing C-6). Unlike the other alley laterals, this sewer enters MH 219-1 at the manhole
invert and therefore a manhole crossing installation is not possible. This alley lateral is also unique
in that there is a manhole on the lateral less than 100 ft upstream of MH 219-1, which will be used
as a starting point for this lateral relocation. The proposed lateral relocation will increase the
lateral pipe size and decrease the slope to allow the lateral to cross over the 36-inch sewer
downstream of MH 219-1 while maintaining the existing pipe capacity. It will then connect to the
18-inch sewer at a new manhole between MH 219-3 and MH 220-4. The existing cross-connection
between MH 219-1 and MH 219-3 will be sealed at both ends.

The service connections identified previously also need to be relocated to the 18-inch sewer. In the
case of the service connection for 505 6th Ave and 504 7th Avenue, this can be accomplished by
simply extending the service connection piping over the 36-inch sewer and tapping into the 18-inch
sewer. The other service connection relocations require additional sewer piping. The service
connection for 495 9th Avenue exits the rear of the property to the alley between 9th and 8th
Avenue, tapping the 36-inch sewer at approximately the 2 o’clock position. A parallel 8-inch VCP
sewer, which drains south to the 112th Street trunk sewer, is present; however the service
connection cannot be raised to pass over the 36-inch sewer in its current location. The 4-inch
service connection is installed at a shallow slope underneath the garage floor slab. A relocation on
the residential property is proposed in order to route the service connection around the garage,
increase the pipe size and decrease the pipe slope, so it can pass over the 36-inch sewer to connect
to the existing 8-inch sewer. The service connection for 497 9th Avenue also exits the rear of the
property and enters the 36-inch sewer on the alley between 9th and 8th Avenue. This connection,
however, has a steep slope within the City ROW, so the separation can be completed by simply
extending the service connection over the 36-inch sewer. This service connection will connect to a
new 8-inch PVC sewer to be installed as one of the Sewer Repair items (see details below). Both of
these 9th Avenue relocations will transfer the sanitary wastewater from these properties to the
collection system for the 112th Street trunk sewer, which is CSO 014 on the City’s SPDES permit.

The final service connection requiring relocation is for the property at 546 9th Avenue. The service
connection for this house currently discharges directly to a catchbasin on a 24-inch storm sewer
from Gurley Avenue; this storm sewer ultimately discharges to the 36-inch sewer on 113th Street.
The closest sanitary/combined sewer is a 30-inch sewer on 114th Street. To relocate this service
connection, a 6-inch PVC sewer extension is proposed from MH 213-1 to a new manhole in front of
546 9th Avenue. The 4-inch service connection can then be piped over the 24-inch storm sewer and
into the new 6-inch sewer. This work will divert the sanitary wastewater from 546 9th Avenue to
the collection system for the 114th Street trunk sewer, which is CSO 012 on the City’s SPDES
permit.

The service connection and sewer lateral separations are designed to provide the same level of
service as the combined sewer system currently provides. Pipe sizes were maintained where
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possible, or increased as needed to meet the capacity of the existing service connection or sewer
lateral with a reduced slope. All proposed lateral and service connection piping is SDR 35 PVC.

Catch Basin Separation

The project will also include limited stormwater separation work to transfer the discharges of five
catchbasins from the 18-inch sewer to the 36-inch sewer. These catch basin separations are
included in order to remove protruding taps and reduce wet weather flow in the 18-inch sewer.
Additional separation may be completed by the City in the future, once the 36-inch sewer is a
dedicated storm sewer. All new storm drains will be constructed of SDR 35 PVC pipe.

Sewer Repairs

This project includes select repairs to the 18-inch sewer on 113th Street where the CCTV inspection
identified deficiencies that could affect the capacity and/or reliability of the collection system. The
priority area of repair identified during the inspection was a 120-ft long section between MH 214-1
and MH 214-2 at the east end of 113th Street. Because of the condition of this pipe, repair of this
section was fast-tracked, and a new PVC sewer was installed in the summer of 2012. An additional
repair will be made to the 18-inch sewer between MH 219-3 and MH 220-4 to replace a segment of
pipe with multiple cracks through the bottom half of the pipe. This section of piping will be replaced
with an 18-inch PVC sewer as part of one of the alley lateral relocations. Additionally the 18-inch
sewer will be cleaned to remove accumulated sediment, gravel and debris between MH 219-3 and
the RCSD interceptor.

A separate sewer repair will take place on the alley between 9th and 8th Avenue. A collapsed 8-
inch VCP sewer lateral, which is part of the collection system of the 112th Street sewershed, will be
replaced with 8-inch PVC. This replacement sewer will collect the relocated service connection
discharge from 497 9th Avenue. All replacement/repair sewer pipes will be SDR 35 PVC and will be
installed to follow the existing sewer slope.

Testing and Final Regulator Closure

The final step to complete the separation of CSO 013 is plugging of the connection between the
RCSD regulator A13R2 and the RCSD interceptor. This work will not be completed until a round of
sampling and testing is performed to demonstrate the absence of any remaining sanitary
discharges on the 36-inch sewer. Sampling will be performed during dry weather and will include
comparison samples from the stream headwall at the corner of 9th Avenue and 111th Street, and
the 24-inch Gurley Ave storm sewer discharge into CB 214-9 at the east end of 113th Street. These
sample results, along with record drawings of the completed project, will be submitted to the
NYSDEC to support a modification of the City’s SPDES permit.

Separation Impacts

A modified version of the baseline LTCP SWMM model was created to demonstrate the potential
dry and wet weather impact of this proposed separation project. The modifications included
removing the link from regulator A13R2 to the RCSD interceptor, removing the sanitary flow loads
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from the CSO 013 area and adding these flows to the CSO 013A area. The link from regulator A13R1
to the RCSD interceptor was also modified to reflect the opening of the slide gate. The modified
model was then run for the same five-year period of 1985 to 1990 that was used for the LTCP
modeling.

During dry weather, the stream flow at 113th Street increases the pumping needs within the City
and increases the treatment volume at the RCSD WWTP. The modified model predicts that removal
of this stream flow from the combined sewer system will reduce the annual volume of wastewater
pumped through the 106th Street Pump Station by almost 200 MG. The same reduction would be
seen at the Monroe Street Pump Station and the RCSD WWTP. This equates to an average daily flow
of over 0.5 MGD.

During wet weather, the stream and stormwater flow from the Gurley Avenue storm sewer result in
a predicted annual CSO volume of over 17 MG at CSO 013. The stream and stormwater flow from
the CSO 013 sewershed also limits the capacity of the RCSD interceptor to accept wet weather flow
from the other 19 regulators upstream of the 106th Street Pump Station. The modified model
predicts that completion of this separation project will reduce the total annual CSO volume from the
City of Troy by over 58 MGD, which is a reduction of approximately 13%.

Conclusion

The stream that enters the City of Troy’s combined sewer system at 111th Street contributes
significant dry and wet weather flows to the collection system. This clean water contribution
results in higher pumping and treatment needs during dry weather and additional CSO volume
during wet weather. Removing this flow from the combined sewer system and converting the 36-
inch sewer to stream and storm flow only can be accomplished through a limited number of service
connection relocations, lateral reconnections, sewer extensions and regulator modifications. The
City of Troy plans to complete this work during the summer of 2013 and modify their SPDES permit
to eliminate CSO 013 by the end of 2013.

cc: Greg Bold - CDM Smith
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