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A.

BACKGROUND

The Osborn is located on an approximately 55.8 acre property bordered by Theall Road,
Osborn Road, Boston Post Road and Old Boston Post Road and two properties bordering
Playland Access Drive to the north. The property is improved with a senior living campus
comprised of assisted living, memory care, nursing home facilities, attached garden homes,
independent living units and communal amenities. The Osborn contains 148 independent
living apartments, 96 assisted living apartments, 84 skilled nursing rooms and 40 garden
homes. The facility also provides memory care services in 13 private rooms along with
inpatient and outpatient physical, occupational and speech therapy services. Common areas
provide resident dining rooms, food preparation facilities, activity areas, storage areas and

administrative offices.

B. EXISTING SANITARY SEWER CONDITIONS

The Osborn is serviced with a private roadway system and parking areas. The site has three
entry points, with the main entrance at the northern end of Theall Road, another entrance at
the southern end of Theall Road, and the third entrance on Boston Post Road. The Osborn
is also serviced with municipally supplied water and sanitary sewer connections. There are
three water connections, two at Theall Road and one at Boston Post Road and four sanitary
sewer connections to the City of Rye sewer system, see Figure 1. There are two connections
at the north end, one at Theall Road near the main entrance and the second one at Old Post
Road. The remaining two sewer connections are at the south end of the site, one at Osborn
Road near Theall Road, and the second connection on Boston Post Road to Sonn Drive.
The two sewer connections on Theall Road and Osborn Road convey sanitary flow to the
Westchester County-owned and maintained Mamaroneck Wastewater Treatment Plant
(WWTP). The two connections on Old Post Road and Boston Post Road convey sanitary
flow to the Westchester County-owned Blind Brook WWTP. The Mamaroneck WWTP has
an approximate design capacity of 23 million gallons per day (MGD) and currently treats on
average, approximately 15 MGD. The Blind Brook WWTP has a design capacity of 5 MGD
and currently treats on average, approximately 3.5 MGD. The sewer main on Osborn Road

is an 8-inch clay pipe and begins near Boston Post Road and flows in a westerly direction



towards the Harrison Town Line. The sewer main on Osborn Road includes 10 sewer main
manholes and terminates at the County-owned Mamaroneck WWTP trunk sewer in the

Town of Harrison.

The Sonn Drive sewer main begins on Boston Post Road for The Osborn sewer connection
and continues easterly to Sonn Drive to the intersecting Crescent Avenue sewer main. The
Osborn connection is an 8-inch clay pipe which continues to Sonn Drive where it increases
to a 10-inch clay pipe at Colby Avenue. The City of Rye sewer main terminates at the

County-owned Blind Brook WWTP trunk sewer.

C. SANITARY SEWER SYSTEM EVALUATION

The Osborn recently retained T.C. Merritts Surveying to provide survey mapping of the
existing city sewer main along Osborn Road to the County trunk sewer in the Town of
Harrison and the city sewer main starting at Boston Post Road and continuing through
Sonn Drive to the Blind Brook WWTP. The Osborn also contracted QAV Technologies to
monitor the sanitary flow on Osborn Road and Sonn Drive between 11/29/2020 thru
01/01/2021. QAV installed sewer flow loggers at the outlet pipe of the last sewer manhole
on Osborn Road SMH OB-10 prior to the connection to the County-owned trunk sewer,
see Figure 2. A second flow logger was installed at the inlet pipe of the last sewer manhole
on Sonn Drive SMH SN-10, see Figure 3. Each flow logger measured the sewer flow
including the flow level and velocity in the pipe. A rain gauge was also set locally to measure
daily rainfall events. The City of Rye also provided sewer data from a consultant, Barton &
Loguidice, which had previously monitored the flow at various sewer distribution mains,

including the sewer main on Osborn Road in 2017 and the Crescent sewer area in 2018.

Our oftfice evaluated the sewer pipe capacities of the city sewer mains along Osborn Road
and Sonn Drive as alternatives to receive future additional sanitary flows from The Osborn.
The Osborn Road sewer was evaluated between Boston Post Road to the County trunk
sewer in the Town of Harrison. The maximum daily flow recorded by QAV was 159 GPM
on 12/09/20 (Appendix 3). The metered flow at SMH OB-10 was used for the pipe

segments starting at The Osborn sewer connection manhole SMH OB-7. This
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methodology of adding the maximum daily metered flow to the upstream pipe segments
would provide a conservative available pipe capacity. The sewer pipe segment between SMH
OB-8 to SMH OB-9 is the most restrictive pipe segment between the Osborn connection to
the County trunk sewer, see Figure 2. This pipe segment has a pipe full capacity of 1.98
MGD or 1,372 GPM. With the metered flow of 159 GPM, this pipe segment will have a
remaining capacity of 1.74 MGD or 1,215 GPM, see Table A and Figure 4A thru 4F.

With the future Osborn proposed additional flow of approximately 15,300 GPD or 11
GPM, the Osborn Road pipe would have a remaining pipe full capacity of 1,204 GPM. The
pipe segment between SMH OB-8 to SMH OB-9 capacity at 75 percent full would have a
remaining capacity of 929 GPM, see Appendix 2, and so can readily accommodate The

Osborn’s future flows.

The Sonn Drive sewer pipe capacity was analyzed from Boston Post Road to the inlet of the
last sewer manhole on Sonn Drive. The maximum daily flow recorded by QAV was 388
GPM on 12/25/20. The sewer on Sonn Drive flows west to east towards Crescent Avenue.
Similar to the Osborn Sewer Capacity, the metered sewer flow from the last sewer manhole
on Sonn Drive, SMH SN-10 was used for all the pipe segments starting at Boston Post
Road. The most restrictive pipe segment was calculated between sewer manhole SMH SN-2
to SMH SN-3, see Figure 3. This pipe segment has a pipe full capacity of 1.96 MGD or
1,366 GPM. With the metered flow of 388 GPM, this pipe segment will have a remaining
capacity of 978 GPM or 1.4 MGD, see Table B and Figure 5A thru 5F.

The Sonn Drive sewer would also have sufficient capacity for the proposed additional
15,300 GPD, however the downstream sewer main on Crescent Avenue is a more restrictive
pipe than the pipe segment on Sonn Drive. Therefore, the Crescent Avenue sewer main will
be the factor in determining additional flow capacity. It is calculated the pipe segment on
Crescent Avenue between sewer manholes SMH CR-1 to SMH CR-2 is the most restrictive
segment between Sonn Drive and the Blind Brook WWTP (see Figure 2). The pipe segment
between SMH CR-1 to SMH CR-2 has a pipe full capacity of 709 GPM or 1.02 MGD,
leaving the remaining available pipe full capacity of 310 GPM including metered flow and
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proposed 11 GPM, see table B. The flow on Crescent Avenue north of Sonn Drive is not

included in the remaining pipe capacity of 310 GPM.

The restrictive pipe segment between sewer manholes SMH CR-1 to SMH CR-2 has a 75
percent flow capacity of 565 GPM, see Appendix 2. Deduct the Sonn Drive meter flow plus
proposed flow, leaves a remaining capacity of 166 GPM not including the flow from
Crescent Avenue, north of Sonn Drive. However, the Barton and Loguidice sewer report
recorded a maximum daily flow of approximately 1.4 MGD or 972 GPM on 9/25/2018

which also noted an approximate rainfall event of 4.4 inches, see Appendix 5.

D. CONCLUSION

As the Osborn Road sewer line has considerably more available capacity to accommodate
additional flows than the Sonn Drive/Crescent Avenue sewer, and the Osborn Road-
receiving WWTP (Mamaroneck) has more available treatment capacity than does the
Sonn/Crescent-receiving plant (Blind Brook), we recommend that any future Osborn flows

be directed through its on-site system to discharge to the Osborn Road sewer line.
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Table A - Pipe Capacity Calculations for Osborn Road

Pipe Capacity Calculations Based on Open Channel Flow Equations found in Civil Engineering Reference Manual - Michael R. Lindeburg

‘Where discharge flow, Q is represented by:

Q=(O@AY0y +5)

And the Manning's Coefficient, C is derived by:

=22 () /0
Flow Flow Flow (gal/min)
) ) Pipe Size| Slope . Pipe Flow Capacity . Maximum Remaining
Pipe Connection (inches) | (S) (fut) Ca(zfs‘;'ty Velocity | (galiday) ?aaplfr;'l% Flow | Capacity Peak
(ft/sec) Y (gal/min) Flow"
SMH OB-1 to OB-2 8 0.0044 1.081 2.72 698,627 485 0 485
SMH OB-2 to OB-3 8 0.0043 1.067 2.69 689,821 479 0 479
SMH OB-3 to OB-4 8 0.0200 2.298 5.79 1,485,057 1,031 0 1031
SMH OB-4 to OB-5 8 0.0341 2.998 7.55 1,937,787 1,346 0 1346
SMH OB-5 to OB-6 8 0.0496 3.619 9.1 2,338,764 1,624 0 1624
SMH OB-6 to OB-7 8 0.0496 3.619 9.1 2,338,764 1,624 159 1465
SMH OB-7 to OB-8 8 0.0359 3.079 7.75 1,990,017 1,382 159 1223
SMH OB-8 to OB-9 8 0.0355 3.061 7.71 1,978,577 1,374 159 1215
SMH OB-9 to OB-10 8 0.0427 3.357 8.45 2,169,886 1,507 159 1348
SMH OB-10 to SMH COUNTY, 8
= The Osborn Sewer Connection to Osborn Road Sewer Main

12" Pipe Diameter 1.000 feet 8" Pipe Diameter 0.699
Hydraulic Radius 0.25 ft Hydraulic Radius 0.17
Cross-Sectional Area 0.79 ft2 Cross-Sectional Area 0.38

Mannings n = 0.011

Mannings C = 120

10" Pipe Diameter 0.833

Hydraulic Radius 0.21

Cross-Sectional Area 0.54

Divney Tung Schwalbe 2/11/2021
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Table B - Pipe Capacity Calculations for Sonn Drive

Pipe Capacity Calculations Based on Open Channel Flow Equations found in Civil Engineering Reference Manual - Michael R. Lindeburg

Where discharge flow, Q is represented by:

Q=(O@AY0y +5)

And the Manning's Coefficient, C is derived by:

C=22 () /0
al/min Flow (gal/min
Pipe Size Slope Flow_ Pipe Flow Capacity FIOW. . : . :
Pipe Connection® el S) (f/ft Capacity P i Id Capacity Maximum Remaining
() (S) (fiy (cfs) Veelesiy (galiday) (gal/min) Flow Capacity Flow
(ft/sec)
SMH SN-1 to SN-2 8 0.0385 3.188 8.03 2,060,433 1,431 388 1043
SMH SN-2 to SN-3 8 0.0351 3.043 7.66 1,966,883 1,366 388 978
SMH SN-3 to SN-4 8 0.0952 5.014 12.63 3,240,536 2,250 388 1862
SMH SN-4 to SN-5 8 0.0888 4.842 12.19 3,129,513 2,173 388 1785
SMH SN-5 to SN-6 10 0.0489 5.737 10.50 3,708,151 2,575 388 2187
SMH SN-6 to SN-7 10 0.0379 5.049 9.24 3,263,111 2,266 388 1878
SMH SN-7 to SN-8 10 0.0215 3.801 6.96 2,456,405 1,706 388 1318
SMH SN-8 to SN-9 10 0.0799 7.333 13.42 4,739,240 3,291 388 2903
SMH SN-9 to SN-10 10 0.0172 3.399 6.22 2,196,732 1,526 388 1138
SMH SN-10 to CR-1 10 0.0260 4.182 7.66 2,702,894 1,877 388 1489
SMH CR-1 to CR-2 10 0.0037 1.579 2.89 1,020,401 709 388 321
SMH CR-2 to CR-3 10 0.0087 2.422 4.43 1,565,267 1,087 388 699
SMH CR-3 to CR-4 10 0.0055 1.926 3.53 1,244,777 864 388 477
SMH CR-4 to BB STP 10 0.0081 2.338 4.28 1,510,964 1,049 388 661
= Resricted Pipe Segment Sonn Drive
= Restricted Pipe Segment Crescent Avenue
12" Pipe Diameter 1.000 feet 8" Pipe Diameter 0.699
Hydraulic Radius 0.25 ft Hydraulic Radius 0.17
Cross-Sectional Area 0.79 ft22 Cross-Sectional Area 0.38
Mannings n = 0.011
Mannings C = 120
10" Pipe Diameter 0.833
Hydraulic Radius 0.21
Cross-Sectional Area 0.54

Divney Tung Schwalbe 2/11/2021
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0
11/28/2020 0:00

M.G.D.

11/29/2020 0:00
SUNDAY

OSBORN ROAD METERED SEWER FLOW 11/29/20 THRU 12/05/20 — METERED SEWER FLOW M.G.D.

N

RAIN - 1.31"

~NZ

OSBORN ROAD PIPE FULL
CAPACITY 1.98 MGD FROM
RESTRICTIVE PIPE SEGMENT
SMH OB-8 to SMH OB-9

OSBORN ROAD PIPE 75%
CAPACITY 1.58 MGD FROM
RESTRICTIVE PIPE SEGMENT
SMH OB-8 to SMH OB-9

RAIN - 0.01" RAIN - 1.18"

11/29/2020 19:15, 0.141

11/30/2020 0:00
MONDAY

DATE

S

11/30/2020 14:00, 0.1464

12/1/2020 0:00
TUESDAY

v

12/1/2020 9:30, 0.1222

12/2/2020 0:00
WEDNESDAY

12/3/2020 0:00
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SUNDAY
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——METERED SEWER FLOW M.G.D.

OSBORN ROAD PIPE FULL
CAPACITY 1.98 MGD FROM
RESTRICTIVE PIPE SEGMENT
SMH OB-8 to SMH OB-9

OSBORN ROAD PIPE 75%
CAPACITY 1.58 MGD FROM
RESTRICTIVE PIPE SEGMENT
SMH OB-8 to SMH OB-9
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DATE

OSBORN ROAD METERED SEWER FLOW (M.G.D.)

——METERED SEWER FLOW M.G.D.

OSBORN ROAD PIPE FULL
CAPACITY 1.98 MGD FROM
RESTRICTIVE PIPE SEGMENT
SMH OB-8 to SMH OB-9

OSBORN ROAD PIPE 75%
CAPACITY 1.58 MGD FROM
RESTRICTIVE PIPE SEGMENT
SMH OB-8 to SMH OB-9

RAIN 0.03"

12/19/2020 19:45, 0.2046

12/20/2020 0:00
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MONDAY
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12/22/2020 0:00 12/23/2020 0:00 12/24/2020 0:00

TUESDAY
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DATE

12/27/2020 0:00
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——METERED SEWER FLOW M.G.D.

OSBORN ROAD PIPE FULL
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RESTRICTIVE PIPE SEGMENT
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OSBORN ROAD PIPE 75%
CAPACITY 1.58 MGD FROM
RESTRICTIVE PIPE SEGMENT
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12/28/2020 19:45, 0.1339
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TUESDAY
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——METERED SEWER FLOW M.G.D.
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CRESCENT AVENUE PIPE 75%
CAPACITY 0.81 MGD AT
RESTRICTIVE PIPE SEGMENT
SMH CR-1 to SMH CR-2
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THURSDAY

SONN DRIVE METERED SEWER FLOW (M.G.D.)
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12/4/2020 0:00
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CRESCENT AVENUE PIPE
FULL CAPACITY 1.02 MGD AT
RESTRICTIVE PIPE SEGMENT
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——METERED SEWER FLOW M.G.D.

SONN DRIVE PIPE CAPACITY
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RAIN - 1.18"

RAIN 0.16"
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APPENDIX 1

Sewer Flow Summary

A-1



February 11, 2021

The Osborn
Osborn Road & Sonn Drive Sewer Analysis

A. Recorded Test Data

1. _Osborn Road Sewer Main : Maximum Level Depth: 4.77 Inches (12/19/20)
Period 11/29/20 to 01/01/2021 Maximum Velocity:  1.67 fps (12/09/20)
Maximum Flow Volume: 159 gpm
0.229 mgd

Average Daily Volume: 0.0232 mgd.

2. Sonn Drive Sewer Main: Maximum Level Depth: 5.37 Inches
Period 11/29/20 to 01/01/2021 Maximum Velocity: 5.1 fps
Maximum Flow Volume: 388.2 gpm
0.559 mgd

Average Daily Volume:  0.137 mgd

B. Available Capacity:

1. 8 Inch Osborn Road Sewer: Pipe Capacity: 1,374 gpm
(Pipe Segment SMH OB-8 to OB-9) Existing Flow: 159 gpm (0.229 mgd)

Available Capacity: 1,215 gpm (1.75 mgd)

2. 8 Inch Section of Sonn Drive Sewer Main:  Pipe Capacity: 1,366 gpm
(Pipe Segment SMH SN-2 to SN-3) Existing Flow: 388 gpm (0.559 gpm)
Available Capacity: 978 gpm (1.41 mgd)

3. 10 Inch Crescent Avenue
(Pipe Segment SMH CR-1 to CR-2) Pipe Capacity: 709 gpm



APPENDIX 2

Osborn Road
75 Percent Circular Channel Summary



75% CIRCULAR CHANNEL RATIO

OSBORN ROAD:
8”= Pipe @ 75% = 0.5025 (6.03”) Ve = 7.71
Y/D = 6.03/8 = 0.75 Chart: Vi = 0.98

Vs = (0.98)(7.71) = 7.56 f/s
Qs = (0.8)(3.061) = 2.45 cfs

2.45(646317) = 1583476 gpd or 1099 gpm

Qrur = 3.061

Qrur = 0.8



Sonn Drive / Crescent Avenue
75 Percent Circular Channel Summary



75% CIRCULAR CHANNEL RATIO

SONN DRIVE:
8”= Pipe @ 75% = 0.5025 (6.03”) Ve = 7.66 f/s
Y/D = 6.03/8 = 0.75 Viar = 0.98

Vs = (0.98)(7.66) = 7.50 f/s
Qs = (0.8)(3.043) = 2.43 cfs

2.43(646317) = 1570550 gpd or 1090 gpm

CRESCENT AVENUE:
10”= Pipe @ 75% = 0.625* (7.5”) Vear = 2.89 f/s
Y/D = 7.5/10 = 0.75 Viar = 0.98

Vs = (0.98)(2.89) = 2.83 f/s
Qs = (0.8)(1.58) = 1.26 cfs

= 814359 gpd or 565 gpm

Qru = 3.043 CES

Qrar = 0.8
Qru = 1.58 CES
Qrar = 0.8



APPENDIX 3

QAYV Technologies Report








































































































































































































































































APPENDIX 4

Rainfall Events



Area Rainfall Events

Date Rainfall (inches)
11/29/20 0.00
11/30/20 1.31
12/01/20 0.02
12/02/20 0.00
12/03/20 0.00
12/04/20 0.00
12/05/20 1.18
12/06/20 0.16
12/07/20 0.00
12/08/20 0.00
12/09/20 0.00
12/10/20 0.01
12/11/20 0.00
12/12/20 0.00
12/13/20 0.02
12/14/20 0.00
12/15/20 0.18
12/16/20 0.25
12/17/20 0.09
12/18/20 0.05
12/19/20 0.00
12/20/20 0.00
12/21/20 0.03
12/22/20 0.00
12/23/20 0.00
12/24/20 0.00
12/25/20 1.08
12/26/20 0.26
12/27/20 0.00
12/28/20 0.00
12/29/20 0.00
12/30/20 0.00
12/31/20 0.35
01/01/21 0.00
01/02/21 0.00

DIVNEY TUNG SCHWALBE
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APPENDIX 5

Barton Loguidice Map & Flow Charts



&, ; . . eo’ Q‘;s
67788\ 35 B
R > & 63208
o 7 67878
) & > S 5% 67794
N
& 67789 /
67793
"ﬁﬁ’
67795 /l/
2 67807
67797
€3 67806 67798
67809
o 3
”r'c/ 8 \ 67799

Legend

67810
Sanitary Pipes - Rehabilitation «
C=—> , CCTV, No Rehab
, CCTV, Spot Repair
Main

&= , CCTV, CIPP Line

Sanitary Pipes
—»— County
—»— Force Main
/ Sewer Areas

X BL-04
BL-18
M-03

M-04

Oakland

1 inch = 350 feet

City of Rye Figure

M-04 J-12
Recommended Rehabilitation Project No.
1695.003

Westchester County New York

jects\160011695.003.001\CCTV Figures\Phase 3 CCTV Results1228.mxd

Path: L:\GIS_AIb\Proj




Flowrate (MGD)

City of Rye SSES Monitoring Location M-04

0.3
- 0.2
[ )
0.25 ®
b T
v JN,
| '? | Tl o1s
|
[
0.2 T M l ? !
| |
[ '
0.15
- 01
:
0.1
|| ‘ - 0.05
il
0.05 Al |
| o
af |
'I
0 ain Flow -0

7/21/2017 7/23/2017 7/25/2017 7/27/2017 7/29/2017 7/31/2017 8/2/2017 8/4/2017 8/6/2017 8/8/2017 8/10/2017 8/12/2017 8/14/2017 8/16/2017 8/18/2017 8/20/2017 8/22/2017

Rainfall (inches)



-
ER

60771A 60771

Milton Road

E

Extended

62708 60074

%
Q

. ~ @ 197"
3y i 60071
60041%% 60072
&§ s

60042 & s

60043 § o & 60070
€ 60040

Legend
Sanitary Pipes - Rehabilitation

&= , CCTV, Root Removal
—> , CCTV, No Rehab
&= | CCTV, Heavy Clean
, CCTV, Spot Repair
Main
&= | CCTV, CIPP Line
&= | CCTV, Dig & Replace
Sanitary Pipes
—»— County

Sewer Areas
60099
Milton Road Extended

T

jects\160011695.003.001\CCTV Figures\Phase 3 CCTV Results18.mxd

Path: L\GIS_Alb\Proj

J BL-18
@ 0 & 60091
60096 e Crescent
6010189 60102
Oakland : M-04
Oakland 4
City of Rye Figure
Crescent Ave 1-14
Recommended Rehabilitation Project No.
1 inch = 450 feet 1695.003

Westchester County New York )




Crescent Ave Monitoring Location

1.6

1.4

1.2

— 0 ©
o o

(@oIN) 21e4m0|4

0.4

0.2

Barton & Loguidice



Crescent Ave GPCD
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