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DRAINAGE SUMMARY
219 MELROSE STREET
NEWTON, MASSACHUSETTS

The proposed project consists of the re-development of an existing, single family
house lot at 19 Melrose Street into a two family dwelling, under the requirements of the
City of Newton, including Stormwater Management & Erosion Control requirements.
The proposed project includes the demolition of the existing structure & driveway and
the construction of a new, two family house, site grading, retaining walls. a new driveway
and associated work. Overall, the proposed impervious area on the lot will be
approximately 8.5% greater than exi sting conditions, due to the new house footprint. The
on-line soil survey for the area shows “Merrimact Urban Land Complex” or a Class A
sandy gravel as the predominant soils for the area. The on-site soil evaluation determined
the soils to be “Sandy Loam™ and under State Stormwater Management guidelines would
be considered a Class B soil. Typically, Sandy Loam as a Class B soil would have a
“Rawls” rate of 1.02 in. / hr. or 0.00 14 feet / minute. On-site soil testing indicated a
medium sandy loam soil with some gravelly material and cobbles with some larger
boulders. As such, the drainage controls have been designed with the standard “Rawls”
infiltration rate component for pre & post runoff calculations.

Ground cover on the existing site is a typical residential lawn area in the
immediate area of the house, with few trees. The drainage on the site is from the house to
all sides of the lot and to the “Common Driveway”. The proposed grading and flow paths
will be similar to the existing conditions, with slightly more impervious surface due to
the larger house footprint. Overall, the site will maintain the current flow patterns, with
the house roof and driveway areas being collected and discharged to the infiltration
systems. There are no wetland resource areas on or near the site. The proposed project
will maintain the existing, residential use in the area. The proposed drainage controls are
designed to capture & contain the roof area and the new driveway area. The roof runoff
will be collected by the roof leader collection piping and the driveway area by trench
drain, all of which will discharge to the “Cultec™ galley infiltration systems. These
system will store a large portion of the runoff from these areas and allow the stored water

to slowly infiltrate during & after the storm event.

As noted, the design soil at the site is a sandy loam material. Under the proposed
conditions, with the site being developed and loamed & seeded and the use of the
infiltration systems, the rate & volume of site runoff from the existing lot will be reduced
for all design storm events. The reduction in rate & volume over the existing conditions,
meets the City’s requirement to handle the differential increase in runoff, as well as store
a minimum of two inches of runoff from the total impervious area of the new project. In
addition, the proposed controls will provide some additional, long term recharge of the
groundwater at the site.

Tables No. 1 & 2 provide a summary of the existing and proposed conditions used
in the runoff calculations.



Subcatchment

Subcatchment

B-1

B-2

A-1

A-2

A-3

A-5

Table No. 1 - Existing Conditions

Table No. 2 — Proposed Conditions

Area

(Sq. Ft.)

2,782

105
437

2,782
3,705
1,631

373
3,386

790

985

Tc

5.0

5.0

5.0
5.0

5.0

5.0

Total Imp. Area= 5,203 Sq. ft.

(Min.)

Ground Curve
Cover Number
Ex. Imp. 98
Ex. Porch 90
Ex. Lawn 74
Ex. Lawn 74
Ex. Lawn 74
Ex. Imp. 98
Ex. Porch 90
Ex. Lawn 74
Ex. Imp. 98
Ex. Lawn 74
Ground Curve
Cover Number
Prop. Imp. 98
Lawn 74
Prop. Imp. 98
Porch 90
Lawn 74
Prop. Imp. 98
Porch 90
Lawn 74
Porch 90
Lawn 74

Area Te
(Sq. Ft.) (Min.)
1,954 5.0

552 5.0
148 5.0
55 5.0
1,733 5.0
168
223
3,577
223
3.005

Comments

Incl. Driveway,
Walks & Walls

Incl. Roof, Drive,
Walks & Walls

Incl. Driveway,
Walks & Walls

Comments

Drive & Walk

Walkway

5.0 Ret. Wall
5.0
5.0

5.0
5.0



B-5 Porch
Lawn

90
74

B-6 Prop. Bldg. 98

The runoff conditions at th
development conditions using the
on this evaluation (see attached) and as not
will be able to maintain a similar runoff f]
volume for up to the 100 year storm even
computer evaluation under pre, post and

Drainage Area

Subcatchment A-1
Subcatchment A-2
Subcatchment A-3
Subcatchment A-4
Subcatchment A-5

Weighted Summary

19
1,944

3,375

Total Imp. Area= 5,645 Sq. ft.

SCS TR-

EXISTING CONDITIONS

5.0

5.0
5.0

e site were evaluated for both pre and post-
20 based Hydrocad computer program. Based
ed above, it is evident that the proposed work
OW pattern as exists today, with reduced rate &
t. The following summarizes the results of the
controlled conditions:

Storm Event
Runoff (Rate/Volume)
2Yr Storm 10 Yr. Storm 25 Yr. Storm 100 Yr. Storm
(cfs/af) (cfs/af) (cfs/af) (cfs/af)
0.23/0.016 0.38/0.027 047/0.034 0.66/0.049
0.08/0.005 0.19/0.012 0.26/0.017 0.42/0.028
0.10/0.007 0.25/0.016  0.35/0.023 0.56/0.037
0.23/0.015 0.47/0.031 0.62/0.042 0.94/0.064
0.09/0.006 0.17/0.011 0.22/0.015 0.32/0.022
0.73/0.050 1.44/0.099 1.92/0.131 2.90/0.200

Roof Area



POSTDEVELOPMENT RUNOFF CONDITIONS

Drainage Area

Subcatchment B-1
Subcatchment B-2
Subcatchment B-3
Subcatchment B-4
Subcatchment B-5
Subcatchment B-6

Non-Weighted
Summary

Storm Event
Runoff (Rate/V olume)
2Yr. Storm 10 Yr. Storm 25 Yr. Storm 100 Yr. Storm
(cfs/af) (cfs/af) (cfs/af) (cfs/af)
0.17/0.011 0.28/0.020 0.35/0.025 0.49/0.036
0.06/0.004 0.14/0.009 0.19/ 0.013 0.30/0.020
0.13/0.008 0.29/0.019 039/ 0.026 0.62/0.042
0.10/0.007 0.22/0.015 0.31/0.021 0.50/0.033
0.06/0.004 0.13/0.009 0.18/ 0.012 0.30/0.020
0.25/0.018 0.39/0.030 049/ 0.036 0.67/0.051
0.77/0.052 1.45/0.102 1.91/0.133 2.88/0.202

CONTROLLED POSTDEVELOPMENT CONDITIONS*

Drainage Area

Pond No. 1 (B-1)
Subcatchment B-2
Subcatchment B-3
Subcatchment B-4
Subcatchment B-5
Pond No. 2 (B-6)

Totals (Weighted)**

Storm Event
Runoff (Rate/Volume)

2 Yr. Storm 10 Yr. Storm 25 Yr. Storm 100 Yr. Storm
(cfs/af) (cfs/af) (cfs/af) (cfs/af)
0.00/0.000 0.09/0.003 0.30/0.007 0.49/0.016
0.06/0.004 0.14/0.009 0.19/0.013 0.30/0.020
0.13/0.008 0.29/0.019 0.39/0.026 0.62/0.042
0.10/0.007 0.22/0.015 0.31/0.021 0.50/0.033
0.06/0.004 0.13/0.009 0.18/0.012 0.30/0.020
0.00/0.000 0.00/0.000 0.07 /0.005 1.01/0.018
0.34/0.023 0.78/0.054 1.12/0.083 2.61/0.150

*  As modified by the Infiltration Systems for Subcatchments B-1 & B-6!

** Totals are Time Weighted per Summary Node



PRE & POST-DEVELOPMENT RUNOFF SUMMARY

Storm Event
Runoff (Rate/Volume)
Drainage Area 2 Yr. Storm 10 Yr. Storm 25 Yr. Storm 100 Yr. Storm
(cfs/af) (cfs/af) (cts/af) (cfs/af)
Predevelopment 0.73/0.050 1.44/0.099 1.92/0.131 2.90/0.200

Postdevelopment 0.34/0.023  0.78/0.054  1.12/0.083 2.61/0.150

As noted above, the subsurface stormwater infiltration systems will contain &
infiltrate a large portion of site runoff, up to the 100 year storm, maintaining discharge
rates and volumes below existing conditions. Currently, the site discharges to the abutting
properties and the common driveway. The new flow pattern will maintain this flow
pattern. The infiltration system will infiltrate large volumes of stormwater runoff during
and after the storm event due to the retained volume of runoff below the outlet, for
additional groundwater recharge. This infiltrated volume more than approximates the
infiltration volume of the existing site conditions that will be replaced with the new
developed surfaces.

City Infiltration Requirement:

The City of Newton has adopted an additional requirement for projects with
regard to retention & infiltration of runoff, based on the project type. The proposed
project falls within the criteria of a “Minor Stormwater Permit” with a teardown and
construction of a new dwelling & site work, as such, the City requires that the equivalent
of two (2) inches of runoff from the total impervious area of the site be retained &
infiltrated. The proposed on-site infiltration system will meet this requirement, as
follows:

Total Proposed Impervious Area (See Table 2)- 5,645 Square Feet!

Retention Requirement: Two (2) inches =2/ 12” per foot = 0.167 feet
Multipled by 5,645 square feet = 942.7 cubic feet

Calculated Infiltration Systems Storage = 1,259 cubic feet or 133.5% of requirement!



City Phosphorus Removal Requirement:

The City of Newton has adopted an additional requirement for major stormwater
permits with regard to removal of phosphorus from site runoff. The required removal is
50% of site loading. The proposed infiltration systems will capture & infiltrate 56% of
the site runoff during the two year storm, 47% during the 10 year storm and 38% during
the 25 year storm for an average of 49% of site runoff being infiltrated. This is also
equivalent to a 49% phosphorus removal rate. Even though the removal rate does not
apply to the minor permits such as this site, the design approximates an average of the
required removal rate.

State Stormwater Standards:

The Massachusetts DEP has developed a set of standards that have been adopted
by the City as part of their Stormwater Management and Erosion Control Rules &
Regulations. These standards and the projects compliance are noted as follows:

Standard No. 1 - Untreated Stormwater

The project does not proposed any stormwater runoff from impervious surface that is not
treated prior to discharge.

Standard No. 2 - Postdevelopment Peak Runoff Increase

The project does not proposed any increase in stormwater runoff rates or volumes, as
noted above in the Pre & Post Development Runoff Summary.

Standard No. 3 — Recharge to Groundwater

The proposed impervious area of 5,645 sq. ft. or 0.130 acres times 0.25 inches or 0.021
feet required recharge for a Class C soil = 0.0027 acre feet (118.54 cu. ft.). The storage
within the infiltration systems under a two (2) storm is 668 cu. ft. which meets this
requirement.

Standard No. 4 — Water Quality

The project requires a minimum of 0.5 inches of runoff times the impervious area of the
watershed be treated for solids removal and that an average of 80% removal be
accomplished for the project. The proposed impervious area for the project is treated by
the infiltration systems and the sediment manhole which yield a combined treatment level
of 85%.



Standard No. 5 — Land Use with Potentially Higher Pollutant Loading

The project is a residential use lot and does not have any potential for higher pollutant
load levels.

Standard No. 6 — Water Quality Treatment

The project is a residentialuse lot and does not discharge to any critical resource area.

Standard No. 7 — Redevelopment Projects

The project is a demolition & redevelopment of the residential use and meets the standard
as well as the City requirements.

Standard No. 8 — Erosion Control

The project has erosion controls incorporated into the work.

Standard No. 9 — Operation & Maintenance Plan

The project is has a proposed O & M plan for all aspects of the design.

Standard No. 10 — Potential Illicit Discharges

The project is a residential use lot and does not have potential for illicit discharges.
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219 Melrose Pre
Prepared by {enter your company name here}

HydroCAD® 6.00 s/n 001746 © 1986-2001 Applied Microcomputer Systems

Type Il 24-hr Rainfall=3.29" (2 Yr. Storm)

Page 2

11/27/2022

Time span=5.00-20.00 hrs, dt=0.05 hrs, 301 points
Runoff by SCS TR-20 method, UH=SCS, Type Ill 24-hr Rainfall=3.29"
Reach routing by Stor-Ind+Trans method - Pond routing by Stor-Ind method

Subcatchment A-1: Offsite to Common Drive
T¢=5.0 min

Subcatchment A-2: Offsite to East
Tc=5.0 min

Subcatchment A-3: Offsite to North
Tc=5.0 min

Subcatchment A4: Offsite to West
Te=5.0 min

Subcatchment A-5: Offsite to South
Tc=5.0 min

Reach R-1: Summary Node

CN=95 Area=3,324 sf Runoff= 0.23 cfs

CN=74 Area=2,782 sf Runoff= 0.08 cfs

CN=74 Area=3,705sf Runoff=0.10 cfs

CN=82 Area=5,390 sf Runoff= 0.23 cfs

CN=85 Area=1,775sf Runoff= 0.09 cfs

Inflow= 0.73 cfs
Outflow= 0.73 cfs

0.016 af

0.005 af

0.007 af

0.015 af

0.006 af

0.050 af
0.050 af

Runoff Area = 0.390 ac Volume = 0.050 af Average Depth = 1.54"



219 Melrose Pre Type Il 24-hr Rainfall=3.29" (2 Yr. Storm)

Prepared by {enter your company name here} Page 3
HydroCAD® 6.00 s/n 001746 © 1986-2001 Applied Microcomputer Systems 11/27/2022

Subcatchment A-1: Offsite to Common Drive

Runoff = 0.23cfs @ 12.07 hrs, Volume= 0.016 af

Runoff by SCS TR-20 method, UH=SCS, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Type Ill 24-hr Rainfall=3.2a"

Area (sf) CN Description
2,782 98 Paved parking & roofs
105 90 Porch
437 74 >75% Grass cover, Good, HSG C
3,324 95 Weighted Average

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft)  (ft/sec) (cfs)

5.0 Direct Entry, Yard Runoff

Subcatchment A-1: Offsite to Common Drive
Hydrograph Plot

Flow (cfs)

5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20
Time (hours)



219 Melrose_Pre Type Ill 24-hr Rainfall=3.29" (2 Yr. Storm)

Prepared by {enter your company name here} Page 4
HydroCAD® 6.00 s/n 001746 © 1986-2001 Applied Microcomputer Systems 11/27/2022

Subcatchment A-2: Offsite to East

Runoff = 0.08 cfs @ 12.09 hrs, Volume= 0.005 af

Runoff by SCS TR-20 method, UH=SCS, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Type lll 24-hr Rainfall=3.29"

Area(sf) CN Description
2,782 74  >75% Grass cover, Good, HSG C

Tc Length  Slope Velocity Capacity Description
(min)  (feet) (ft/ft)  (ft/sec) (cfs)

5.0 Direct Entry, Yard Runoff

Subcatchment A-2: Offsite to East
Hydrograph Plot

Flow (cfs)
o
=
s

5 6 7 8 9 10 11 19 13 14 15 16 17 18 15 20
Time (hours)



219 Melrose Pre Type Il 24-hr Rainfall=3.29" (2 Yr. Storm)

Prepared by {enter your company name here}
HydroCAD® 6.00 s/n 001746 © 1986-2001 Applied Microcomputer Systems

1

Page 5
1/27/2022

Subcatchment A-3: Offsite to North

Runoff = 0.10cfs @ 12.09 hrs, Volume= 0.007 af

Runoff by SCS TR-20 method, UH=SCS, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Type lll 24-hr Rainfall=3.29"

Area (sf) CN Description

3,705 74  >75% Grass cover, Good, HSG C

Tc Length Slope Velocity Capacity Description
__(min) (feet) (ft/ft)  (ft/sec) (cfs)

5.0 Direct Entry, Yard Runoff

Subcatchment A-3: Offsite to North
Hydrograph Plot

Flow (cfs)
(=]
(=]
(&3]

5 6 7 8 9 10 1 12 13 1a 15 16 17 18
Time (hours)

19 20



219 Melrose Pre Type Il 24-hr Rainfall=3.29" (2

Yr. Storm)

Prepared by {enter your company name here} Page 6
HydroCAD® 6.00 s/n 001746 © 1986-2001 Applied Microcomputer Systems 11/27/2022

Runoff

Subcatchment A-4: Offsite to West

= 0.23cfs @ 12.08 hrs, Volume= 0.015 af

Runoff by SCS TR-20 method, UH=SCS, Time Span= 5.00-20.00 hrs, dt=0.05 hrs
Type Ill 24-hr Rainfall=3.29"

Area (sf) CN Descri ption

1,631 98 Paved parking & roofs

373 90 Porch

3,386 74 >75% Grass cover, Good, HSG C

5,390 82  Weighted Average

Tc Length  Slope Velocity Capacity Description
(min)

(feet) (f/ft)  (ft/sec) (cfs)

Flow (cfs)

5.0

Direct Entry, Yard Runoff

Subcatchment A-4: Offsite to West
Hydrograph Plot

8 7 8 8 10 1 % 15 16 17 18 19 20
Time (hours)



219 Melrose Pre

Type lll 24-hr Rainfall=3.29" (2 Yr. Storm)

Prepared by {enter your company name here}
HydroCAD® 6.00 s/n 001746 © 1986-2001 Applied Microcomputer Systems 11/27/2022

Page 7

Subcatchment A-5: Offsite to South

Runoff = 0.09cfs @ 12.08 hrs, Volume= 0.006 af

Runoff by SCS TR-20 method, UH=SCS, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Type lil 24-hr Rainfall=3.29"

Area(sf) CN Description
790 98  Paved parking & roofs
985 74 >75% Grass cover, Good, HSG C
1775 85 Weighted Average
Tc Length Slope Velocity Capacity Description
(min)  (feet) (f/ft)  (f/sec) (cfs)
5.0 Direct Entry, Yard Runoff

Subcatchment A-5: Offsite to South
Hydrograph Piot

Flow (cfs)
o
(=]
&

8 9 10 11 12 13 14 18 16 17 18 19 20
Time (hours)



219 Melrose Pre Type 11l 24-hr Rainfall=3.29" (2 Yr. Storm)

Prepared by {enter your company name here} Page 8
HydroCAD® 6.00 s/n 001746 © 1986-2001 Applied Microcomputer Systems 11/27/2022

Reach R-1: Summary Node

inflow
Outflow

0.73cfs @ 12.08 hrs, Volume= 0.050 af
0.73cfs @ 12.08 hrs, Volume= 0.050 af, Atten=0%, Lag= 0.0 min

Routing by Stor-Ind+Trans method, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs

Reach R-1: Summary Node
Hydrograph Plot

B Inflow
M Outflow

0.759

Flow (cfs)

5 6 7 8 9 10 1 12 13 12 15 16 17 18 19 20
Time (hours)



219 Melrose Pre Type lil 24-hr Rainfall=5.17" (10 Yr. Storm)

Prepared by {enter your company name here} Page 9
HydroCAD® 6.00 s/n 001746 © 1986-2001 Applied Microcomputer Systems 11/27/2022

Time span=5.00-20.00 hrs, dt=0.05 hrs, 301 points
Runoff by SCS TR-20 method, UH=SCS, Type Ill 24-hr Rainfali=5.17"
Reach routing by Stor-Ind+Trans method - Pond routing by Stor-Ind method

Subcatchment A-1: Offsite to Common Drive
Tc=5.0 min CN=95 Area=3,324 sf Runoff= 0.38 cfs 0.027 af

Subcatchment A-2: Offsite to East
Tc=5.0 min CN=74 Area=2,782 sf Runoff= 0.19 cfs 0.012 af

Subcatchment A-3: Offsite to North
Tc=5.0min CN=74 Area=3,705 sf Runoff= 0.25 cfs 0.016 af

Subcatchment A-4: Offsite to West
Te=5.0 min CN=82 Area=5,390 sf Runoff= 0.47 cfs 0.031 af

Subcatchment A-5: Offsite to South
Tc=5.0 min CN=85 Area=1,775 sf Runoff= 0.17 cfs 0.011 af

Reach R-1: Summary Node Inflow=1.44 cfs 0.099 af
Outflow= 1.44 cfs 0.099 af

Runoff Area = 0.390 ac Volume = 0.099 af Average Depth = 3.04"



219 Melrose Pre Type Ill 24-hr Rainfall=5.17" (10 Yr. Storm)

Prepared by {enter your company name here}
HydroCAD® 6.00 s/n 001746 © 1986-2001 Applied Microcomputer Systems

Page 10
11/27/2022

Subcatchment A-1: Offsite to Common Drive

Runoff = 0.38cfs @ 12.07 hrs, Volume= 0.027 af

Runoff by SCS TR-20 method, UH=SCS, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Type lll 24-hr Rainfall=5.17"

Area(sf) CN Description

2,782 98 Paved parking & roofs
105 90 Porch
437 74  >75% Grass cover, Good, HSG C

3,324 95 Weighted Average

Tc Length  Slope Velocity Capacity Description
(min)  (feet) (ftift)  (ft/sec) (cfs)

5.0 Direct Entry, Yard Runoff

Subcatchment A-1: Offsite to Common Drive
Hydrograph Plot

0.42+

0.34-
0.32

Flow (cfs)
o
N

5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20
Time (hours)




219 Melrose Pre Type Il 24-hr Rainfall=5.17" (10 Yr. Storm)

Prepared by {enter your company name here} Page 11
HydroCAD® 6.00 s/n 001746 © 1986-2001 Applied Microcomputer Systems 11/27/2022

Subcatchment A-2: Offsite to East

Runoff = 0.19cfs @ 12.08 hrs, Volume= 0.012 af

Runoff by SCS TR-20 method, UH=SCS, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Type lll 24-hr Rainfali=5.17"

Area(sf) CN Description
2,782 74 >75% Grass cover, Good, HSG C

Tc Length Slope Velocity Capacity Description
(min) _ (feet) (ft/ft)  (ft/sec) (cfs)

5.0 Direct Entry, Yard Runoff

Subcatchment A-2: Offsite to East
Hydrograph Piot

0.2 '
3 L4

Flow (cfs)
°©

& 7 8 9 10 11 12 13 1a 15 16 17 18 19 20
Time (hours)



219 Melrose_Pre Type lil 24-hr Rainfall=5.17" (10 Yr. Storm)

Prepared by {enter your company name here} Page 12
HydroCAD® 6.00 s/n 001746 © 1986-2001 Applied Microcomputer Systems 11/27/2022

Subcatchment A-3: Offsite to North

Runoff = 0.25cfs @ 12.08 hrs, Volume= 0.016 af

Runoff by SCS TR-20 method, UH=8CS, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Type Ill 24-hr Rainfall=5.17"

Area (sf) CN Description
3,705 74 >75% Grass cover, Good, HSG C

Tc Length Slope Velocity Capacity Description
(min)  (feet) (ft/ft)  (ft/sec) (cfs)

5.0 Direct Entry, Yard Runoff

Subcatchment A-3: Offsite to North
Hydrograph Piot

( -

Flow (cfs)

5 6 7 8 9 10 M 12 13 1 15 16 17 18 19 20
Time (hours)



219 Melrose _Pre Type lll 24-hr Rainfall=5.17" (10 Yr. Storm)

Prepared by {enter your company name here} Page 13
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Subcatchment A-4: Offsite to West

Runoff = 047 cfs @ 12.08 hrs, Volume= 0.031 af

Runoff by SCS TR-20 method, UH=SCS, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Type 11l 24-hr Rainfall=5.17"

Area (sf) CN Description
1,631 98 Paved parking & roofs
373 90 Porch
3,386 74 >75% Grass cover, Good, HSG C

5,390 82 Weighted Average

Tc Length Slope Velocity Capacity Description
(min)  (feet) (ft/ft)  (ft/sec) (cfs)

5.0 Direct Entry, Yard Runoff

Subcatchment A-4: Offsite to West
Hydrograph Plot

”
0.45-
0.4
0.35-
@ 03
8
3 0.25-
w

5 6 7 8 9 10 11 1 1a 14 15 16 17 18 18 20
Time (hours)



219 Melrose_Pre Type Ill 24-hr Rainfall=5.17" (10 Yr. Storm)

Prepared by {enter your company name here} Page 14
HydroCAD® 6.00 s/n 001746 © 1986-2001 Applied Microcomputer Systems 11/27/2022

Subcatchment A-5: Offsite to South

Runoff = 0.17cfs @ 12.07 hrs, Volume= 0.011 af

Runoff by SCS TR-20 method, UH=S8CS, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Type lll 24-hr Rainfall=5.17"

Area (sf) CN  Description

790 98  Paved parking & roofs
985 74 >75% Grass cover, Good, HSG C

1,775 85 Weighted Average

Tc Length  Slope Velocity Capacity Description
_(min)  (feet) (ft/ft)  (ft/sec) (cfs)
5.0 Direct Entry, Yard Runoff

Subcatchment A-5: Offsite to South
Hydrograph Plot

o1ai/

Flow (cfs)

5 6 7 8 8 10 1 12 13 14 15 16 17 18 19 20
Time (hours)



219 Melrose_Pre Type lll 24-hr Rainfall=5.17" (10 Yr. Storm)

Prepared by {enter your company name here} Page 15
HydroCAD® 6.00 s/n 001746 © 1986-2001 Applied Microcomputer Systems 11/27/2022

Reach R-1: Summary Node

144 cfs @ 12.08 hrs, Volume= 0.099 af
144 cfs @ 12.08 hrs, Volume= 0.099 af, Atten=0%, Lag= 0.0 min

Inflow
Outflow

Routing by Stor-Ind+Trans method, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs

Reach R-1: Summary Node
Hydrograph Plot

B Inflow
B Outflow

Flow (cfs)

5 6 7 8 9 10 11 12 13 14 1o 16 17 18 19 20
Time (hours)



219 Melrose_Pre Type lil 24-hr Rainfall=6.35" (25 Yr. Storm)
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Time span=5.00-20.00 hrs, dt=0.05 hrs, 301 points
Runoff by SCS TR-20 method, UH=SCS, Type il 24-hr Rainfall=6.35"
Reach routing by Stor-Ind+Trans method - Pond routing by Stor-Ind method

Subcatchment A-1: Offsite to Common Drive
Tc=5.0 min CN=95 Area=3,324 sf Runoff= 0.47 cfs 0.034 af

Subcatchment A-2: Offsite to East
Tc=5.0min CN=74 Area=2,782 sf Runoff= 0.26 cfs 0.017 af

Subcatchment A-3: Offsite to North
Tc=5.0 min CN=74 Area=3,705sf Runoff= 0.35cfs 0.023 af

Subcatchment A-4: Offsite to West
Tec=5.0min CN=82 Area=5,390sf Runoff= 0.62 cfs 0.042 af

Subcatchment A-5: Offsite to South
Tc=5.0 min CN=85 Area=1,775sf Runoff=0.22 cfs 0.015 af

Reach R-1: Summary Node Inflow= 1.92 cfs 0.131 af
Outflow= 1.92 c¢fs 0.131 af

Runoff Area = 0.390 ac Volume = 0.131 af Average Depth = 4.04"
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Subcatchment A-1: Offsite to Common Drive

Runoff = 0.47 cfs @ 12.07 hrs, Volume= 0.034 af

Runoff by SCS TR-20 method, UH=SCS, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Type Il 24-hr Rainfall=6.35"

Area (sf) CN Description
2,782 98 Paved parking & roofs
105 90 Porch
437 74 >75% Grass cover, Good, HSG C
3,324 95 Weighted Average

Tc Length Slope Velocity Capacity Description
(min)  (feet) (ft/ft)  (ft/sec) (cfs)

5.0 Direct Entry, Yard Runoff

Subcatchment A-1: Offsite to Common Drive
Hydrograph Plot

-

0.45-

0.4-
0.35-
03

0.25-

Flow {cfs)

0.2~
0.15-
0.1-

0.05-

5 6 7 8 9 10 M 12 13 14 15 16 17 18 19 20
Time (hours)
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Subcatchment A-2: Offsite to East

Runoff = 0.26 cfs @ 12.08 hrs, Volume= 0.017 af

Runoff by SCS TR-20 method, UH=SCS, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Type Il 24-hr Rainfall=6.35"

Area (sf) CN Description
2,782 74 >75% Grass cover, Good, HSG C

Tc Length Slope Velocity Capacity Description
(min)  (feet) (ft/ft)  (ft/sec) (cfs)
5.0 Direct Entry, Yard Runoff

Subcatchment A-2: Offsite to East
Hydrograph Plot

0.28- ] '

Flow (cfs)

5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20
Time (hours)
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Subcatchment A-3: Offsite to North

Runoff = 0.35cfs @ 12.08 hrs, Volume= 0.023 af

Runoff by SCS TR-20 method, UH=SCS, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Type Ill 24-hr Rainfall=6.35"

Area (sf) CN _ Description
3,705 74 >75% Grass cover, Good, HSG C

Tc Length Slope Velocity Capacity Description
(min)  (feet) (ft/ft)  (ft/sec) (cfs)
5.0 Direct Entry, Yard Runoff

Subcatchment A-3: Offsite to North
Hydrograph Plot

0.38
0.36 o

0.34
0.324

0.3
0.28"
0.26-
0.24
0.22

0.2
0.184
0.16-
0.14-
0.12-

0.1
0.084
0.06-
0.04
0.02-

Flow (cfs)

5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20
Time (hours)
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Subcatchment A-4: Offsite to West

Runoff = 0.62cfs @ 12.07 hrs, Volume= 0.042 af

Runoff by SCS TR-20 method, UH=SCS, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Type Il 24-hr Rainfall=6.35"

Area(sf) CN Description

1,631 98 Paved parking & roofs
373 90 Porch
3,386 74  >75% Grass cover, Good, HSG C

5,390 82 Weighted Average

Tc Length Slope Velocity Capacity Description
{min) (feet) (ft/ft)  (ft/sec) (cfs)
5.0 Direct Entry, Yard Runoff

Subcatchment A-4: Offsite to West
Hydrograph Plot

0.65-
0.6
0.55-
0.5
0.451

o
X

0.35

Flow (cfs)

ot
w

0.25-
0.2-
0.15+
0.1-

5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20
Time (hours)
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Subcatchment A-5: Offsite to South

Runoff = 0.22cfs @ 12.07 hrs, Volume= 0.015 af

Runoff by SCS TR-20 method, UH=SCS, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Type Il 24-hr Rainfall=6.35"

Area (sf) CN Description

790 98 Paved parking & roofs
985 74 >75% Grass cover, Good, HSG C

1,775 85 Weighted Average

Tc Length Slope Velocity Capacity Description
{min) (feet) (ft’/ft)  (ft/sec) (cfs)
5.0 Direct Entry, Yard Runoff

Subcatchment A-5: Offsite to South
Hydrograph Plot

Flow (cfs)

5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20
Time (hours)
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Reach R-1: Summary Node

1.92cfs @ 12.07 hrs, Volume= 0.131 af

Inflow
192cfs @ 12.07 hrs, Volume= 0.131 af, Atten=0%, Lag= 0.0 min

Qutflow

Routing by Stor-Ind+Trans method, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Reach R-1: Summary Node

Hydrograph Plot
B Inflow
l Outfiow
24

Flow (cfs)

9 10 11 12 13 14 15 16 17 18 19 20
Time (hours)
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Type Il 24-hr Rainfall=8.78" (100 Yr. Storm)

Page 23
11/27/2022

Time span=5.00-20.00 hrs, dt=0.05 hrs, 301 points
Runoff by SCS TR-20 method, UH=SCS, Type |ll 24-hr Rainfall=8.78"
Reach routing by Stor-Ind+Trans method - Pond routing by Stor-Ind method

Subcatchment A-1: Offsite to Common Drive

Tc=5.0 min
Subcatchment A-2: Offsite to East

Tc=5.0 min
Subcatchment A-3: Offsite to North

Tc=5.0 min
Subcatchment A-4: Offsite to West

Tc=5.0 min
Subcatchment A-5: Offsite to South

Tc=5.0 min

Reach R-1: Summary Node

CN=95 Area=3,324 sf Runoff= 0.66 cfs

CN=74 Area=2,782 sf Runoff= 0.42 cfs

CN=74 Area=3,705 sf Runoff= 0.56 cfs

CN=82 Area=5,390 sf Runoff=0.94 cfs

CN=85 Area=1,775sf Runoff=0.32 cfs

Inflow= 2.90 cfs
Qutflow= 2.90 cfs

0.049 af

0.028 af

0.037 af

0.064 af

0.022 af

0.201 af
0.201 af

Runoff Area = 0.390 ac Volume = 0.201 af Average Depth = 6.18"



219 Melrose_Pre

Type Il 24-hr Rainfall=8.78" (100 Yr. Storm)

Prepared by {enter your company name here} Page 24
HydroCAD® 6.00 s/n 001746 © 1986-2001 Applied Microcomputer Systems 11/27/2022

Subcatchment A-1: Offsite to Common Drive

Runoff = 0.66 cfs @ 12.07 hrs, Volume= 0.049 af

Runoff by SCS TR-20 method, UH=SCS, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Type Il 24-hr Rainfall=8.78"

Area (sf) CN Description
2,782 98 Paved parking & roofs
105 90 Porch
437. 74 >75% Grass cover, Good, HSG C
3,324 95 Weighted Average
Tc Length Slope Velocity Capacity Description
(min)  (feet) (ft/ft)  (ft/sec) (cfs)
50 Direct Entry, Yard Runoff

Subcatchment A-1: Offsite to Common Drive
Hydrograph Plot

Flow (cfs)
o
P

8 9 10 11 12 13 14 15 16 17 18 19 20
Time (hours)
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Subcatchment A-2: Offsite to East

Runoff = 0.42cfs@ 12.08 hrs, Volume= 0.028 af

Runoff by SCS TR-20 method, UH=SCS, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Type Il 24-hr Rainfali=8.78"

Area (sf) CN Description

2,782 74  >75% Grass cover, Good, HSG C

Tc Length Slope Velocity Capacity Description
(min)  (feet) (fuft)  (ft/sec) (cfs)

5.0 Direct Entry, Yard Runoff

Subcatchment A-2: Offsite to East
Hydrograph Plot

Flow (cfs)
=]
na
B

5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20
Time (hours)
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Subcatchment A-3: Offsite to North

Runoff = 0.56 cfs @ 12.08 hrs, Volume= 0.037 af

Runoff by SCS TR-20 method, UH=SCS, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Type Il 24-hr Rainfall=8.78"

Area (sf) CN Description
3,705 74 >75% Grass cover, Good, HSG C

Tc Length Slope Velocity Capacity Description
(min)  (feet) (fyit) (ft/sec) (cfs)

5.0 Direct Entry, Yard Runoff

Subcatchment A-3: Offsite to North
Hydrograph Plot

0.6-

0.55-

0.5
0.45°

0.4
0.35-

Flow (cfs)
(=]
w

5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20
Time (hours)
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Subcatchment A-4: Offsite to West

Runoff = 0.94 cfs @ 12.07 hrs, Volume= 0.064 af
Runoff by SCS TR-20 method, UH=SCS, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Type Il 24-hr Rainfall=8.78"
Area (sf) CN Description
1,631 98 Paved parking & roofs
373 90 Porch
3,386 74 >75% Grass cover, Good, HSG C
5390 82 Weighted Average
Tc Length Slope Velocity Capacity Description
(min) _ (feet) (ftift)  (ft/sec) (cfs)
5.0 Direct Entry, Yard Runoff
Subcatchment A-4: Offsite to West
Hydrograph Plot

1
"

Flow (cfs)

5 6 7 8 9 10 1 12 13 14 15 16 17 18
Time (hours)
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Subcatchment A-5: Offsite to South

Runoff = 0.32cfs @ 12.07 hrs, Volume= 0.022 af

Runoff by SCS TR-20 method, UH=SCS, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Type Ili 24-hr Rainfall=8.78"

Area (sf) CN _ Description

790 98 Paved parking & roofs
985 74 >75% Grass cover, Good, HSG C

1,775 85 Weighted Average

Tc Length  Slope Velocity Capacity Description
__(min) (feet) (ft/ft)  (ft/sec) (cfs)
5.0 Direct Entry, Yard Runoff

Subcatchment A-5: Offsite to South
Hydrograph Plot

Flow (cfs)

5 6 7 8 9 10 11 12 13 14 15 18 17 18 1o o0
Time (hours)
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Reach R-1: Summary Node

Inflow = 290 cfs @ 12.07 hrs, Volume= 0.201 af
Outflow = 290 cfs @ 12.07 hrs, Volume= 0.201 af, Atten= 0%, Lag= 0.0 min
Routing by Stor-Ind+Trans method, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Reach R-1: Summary Node
Hydrograph Plot
B Inflow
B Ouiflow

Flow (cfs)

6 7 8 9 10 11 12 13 14 15 16 17 18 19 20
Time (hours)
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Time span=5.00-20.00 hrs, dt=0.05 hrs, 301 points
Runoff by SCS TR-20 method, UH=SCS, Type Ill 24-hr Rainfall=3.29"
Reach routing by Stor-Ind+Trans method - Pond routing by Stor-Ind method

Subcatchment B-1: Tributary to Trench Drain
Tc=5.0min CN=93 Area=2,506 sf Runoff=0.17 cfs 0.011 af

Subcatchment B-2: Offsite to East
Tc=5.0min CN=76 Area=1,936 sf Runoff= 0.06 cfs 0.004 af

Subcatchment B-3: Offsite to North
Tc=5.0 min CN=76 Area=3,968 sf Runoff= 0.13 cfs 0.008 af

Subcatchment B-4: Offsite to West
Tc=5.0min CN=75 Area=3,228 sf Runoff=0.10 cfs 0.007 af

Subcatchment B-5: Offsite to South
Tc=5.0 min CN=74 Area=1,963 sf Runoff= 0.06 cfs 0.004 af

Subcatchment B-6: Roof Area to Infiltration System
Tc=5.0 min CN=98 Area=3,375sf Runoff=0.25cfs 0.018 af

Reach R-1: Summary Node Inflow= 0.34 cfs 0.023 af
Outflow= 0.34 cfs 0.023 af

Pond P-1: Driveway Infiltration System Peak Storage= 234 cf Inflow=0.17 cfs 0.011 af
Discarded= 0.01 cfs 0.009 af Primary=0.00 cfs 0.000 af Outflow= 0.01 cfs 0.009 af

Pond P-2: roof Infiitration System Peak Storage= 434 cf Inflow= 0.25 cfs 0.018 af
Discarded= 0.01 cfs 0.010 af Primary=0.00 cfs 0.000 af Outflow= 0.01 cfs 0.010 af

Runoff Area = 0.390 ac Volume = 0.053 af Average Depth = 1.63"
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Runoff

Subcatchment B-1: Tributary to Trench Drain

= 0.17cfs @ 12.07 hrs, Volume= 0.011 af

Runoff by SCS TR-20 method, UH=SCS, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Type Il 24-hr Rainfall=3.29"

Area (sf) CN Description

1,954 98 Paved parking & roofs
552 74 >75% Grass cover, Good, HSG C

2,506 93 Weighted Average

Tc Length Slope Velocity Capacity Description
{min)

(feet) (ft/it)  (ft/sec) (cfs)

Flow (cfs)

5.0

Direct Entry, Yard Runoff

Subcatchment B-1: Tributary to Trench Drain

Hydrograph Plot

L4

6 7 8 9 10 11 12 13 14 15 16 17 18 19 20
Time (hours)
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Prepared by {enter your company name here} Page 4
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Subcatchment B-2: Offsite to East

Runoff = 0.06 cfs @ 12.08 hrs, Volume= 0.004 af

Runoff by SCS TR-20 method, UH=SCS, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Type Il 24-hr Rainfall=3.29"

Area (sf) CN Description

148 98 Paved parking & roofs
85 90 Porch
1,733 74 >75% Grass cover, Good, HSG C

1,936 76  Weighted Average

Tc Length Slope Velocity Capacity Description
(min)  (feet) (ft/ft)  (ft/sec) (cfs)

5.0 Direct Entry, Yard Runoff

Subcatchment B-2: Offsite to East
Hydrograph Plot

5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20
Time (hours)
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Subcatchment B-3: Offsite to North

Runoff = 0.13cfs @ 12.08 hrs, Volume= 0.008 af

Runoff by SCS TR-20 method, UH=SCS, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Type 11l 24-hr Rainfall=3.29"

Area (sf) CN Description
168 98 Paved parking & roofs
223 90 Porch
3,577 74 >75% Grass cover, Good, HSG C

3,968 76 Weighted Average

Tc Length Slope Velocity Capacity Description
(min)  (feet) (ft/ft)  (it/sec) (cfs)
5.0 Direct Entry, Yard Runoff

Subcatchment B-3: Offsite to North
Hydrograph Plot

Flow (cfs)

5§ 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20
Time (hours)
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Subcatchment B-4: Offsite to West

Runoff = 0.10cfs @ 12.09 hrs, Volume= 0.007 af

Runoff by SCS TR-20 method, UH=SCS, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Type Il 24-hr Rainfall=3.29"

Area (sfy CN Description

223 90 Porch
3,005 74 >75% Grass cover, Good, HSG C

3,228 75 Weighted Average

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft'iit)  (ft/sec) (cfs)
5.0 Direct Entry, Yard Runoff

Subcatchment B-4: Offsite to West
Hydrograph Plot

0105 | .

01- jotbeR]

5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20
Time (hours)
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Runoff

Subcatchment B-5: Offsite to South

= 0.06 cfs @ 12.09 hrs, Volume= 0.004 af

Runoff by SCS TR-20 method, UH=SCS, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Type lil 24-hr Rainfall=3.29"

Area (sf) CN Description

19 90 Porch

1,944 74 >75% Grass cover, Good, HSG C

1,963 74 Weighted Average

Tc Length Slope Velocity Capacity Description
{min)

(feet) (ft/ft)  (ft/sec) (cfs)

Flow (cfs)

50

0.06-
0.055-
0.05-
0.045-
0.04-
0.035-
0.03-
0.025
0.02-
0.015°
0.01-
0.005-

Direct Entry, Yard Runoff

Subcatchment B-5: Offsite to South
Hydrograph Plot

v

5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 .20

Time (hours)
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Subcatchment B-6: Roof Area to Infiltration System

Runoff = 0.25cfs @ 12.07 hrs, Volume= 0.018 af

Runoff by SCS TR-20 method, UH=SCS, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Type lll 24-hr Rainfall=3.29"

Area (sf) CN  Description

3,375 98 Paved parking & roofs

Tc Length Slope Velocity Capacity Description
(min)  (feet) (ftift)  (ft/sec) (cfs)

5.0 Direct Entry, Roof Runoff

Subcatchment B-6: Roof Area to Infiltration System
Hydrograph Plot

0.26-
r

Flow (cfs)

5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20
Time (hours)
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Reach R-1: Summary Node

Inflow
Qutflow

0.34 cfs @ 12.09 hrs, Volume= 0.023 af
0.34cfs @ 12.09 hrs, Volume= 0.023 af, Atten= 0%, Lag= 0.0 min

Routing by Stor-Ind+Trans method, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs

Reach R-1: Summary Node
Hydrograph Plot

Bl Inflow
l Outflow

Flow (cfs)
(=]
b

5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20
Time (hours)
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Pond P-1: Driveway Infiltration System

Inflow = 0.17cfs @ 12.07 hrs, Volume= 0.011 af
Outflow = 0.01cfs@ 11.15 hrs, Volume= 0.009 af, Atten=94%, Lag= 0.0 min
Discarded = 0.01cfs@ 11.15 hrs, Volume= 0.009 af
Primary = 0.00cfs@ 5.00 hrs, Volume= 0.000 af

Routing by Stor-ind method, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs

Peak Elev= 83.85' Storage= 234 cf
Plug-Flow detention time= 170.4 min calculated for 0.009 af (77% of inflow)

Elevation Cum.Store
(feet) (cubic-feet)
81.80 0
82.30 39
83.30 165
84.30 291
84.80 357
85.30 366
86.20 370

iscarded OutFlow (Free Discharge)
2=Exfiltration

Primary OutFlow (Free Discharge)
1=Broad-Crested Rectangular Weir

# Routing Invert Outlet Devices
1 Primary 86.10' 12.0'long x 1.0' breadth Broad-Crested Rectangular Weir
Head (feet) 0.20 0.40 0.60 0.80 1.00 1.20 1.40 1.60 1.80 2.00 2.50 3.00
Coef. (English) 2.69 2.72 2.75 2.85 2.98 3.08 3.20 3.28 3.31 3.30 3.31 3.32
2 Discarded 81.80' 0.01 cfs Exfiltration when above invert
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Pond P-1: Driveway Infiltration System

Hydrograph Plot

B Inflow

E7 Outflow
I Discarded
B Primary

Flow (cfs)

0,034 A ] 007 - Wi

5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20
Time (hours)
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Pond P-2: roof Infiltration System

Inflow = 0.25cfs @ 12.07 hrs, Volume= 0.018 af
Outflow = 0.01cfs@ 9.75 hrs, Volume= 0.010 af, Atten=96%, Lag= 0.0 min
Discarded = 0.01cfs@ 9.75 hrs, Volume= 0.010 af
Primary = 0.00cfs@ 5.00 hrs, Volume= 0.000 af

Routing by Stor-Ind method, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs

Peak Elev= 84.56' Storage= 434 cf
Plug-Flow detention time= 165.1 min calculated for 0.010 af (56% of inflow)

Elevation Cum.Store
(feet) (cubic-feet)
82.00 0
83.00 118
84.00 320
85.00 523
86.00 725
86.75 877
87.25 884
88.00 888
89.00 892

Discarded OutFlow (Free Discharge)
T 2=Exdiltration

Primary OutFlow (Free Discharge)
T 1=0rifice/Grate

# Routing Invert Outlet Devices

1 Primary 88.50' 4.0" Horiz. Orifice/Grate X 2.00 Limited to weir flow C=0.600
2 Discarded 82.00' 0.01 cfs Exfiltration when above invert
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Pond P-2: roof Infiltration System
Hydrograph Plot

B Inflow
E Outflow
H Discarded
B Primary

Flow (cfs)

12 13 14 15 16 17 18 19 20
Time (hours)

5 6 7 8 9 10 11
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Time span=5.00-20.00 hrs, dt=0.05 hrs, 301 points
Runoff by SCS TR-20 method, UH=SCS, Type Ill 24-hr Rainfall=5.17"
Reach routing by Stor-Ind+Trans method - Pond routing by Stor-Ind method

Subcatchment B-1: Tributary to Trench Drain
Te=5.0 min CN=93 Area=2,506 sf Runoff= 0.28 cfs 0.020 af

Subcatchment B-2: Offsite to East
Te=5.0 min CN=76 Area=1,936 sf Runoff= 0.14 cfs 0.009 af

Subcatchment B-3: Offsite to North
Tc=5.0 min CN=76 Area=3,968 sf Runoff= 0.29 cfs 0.019 af

Subcatchment B-4: Offsite to West
Te=5.0 min CN=75 Area=3,228 sf Runoff= 0.22 cfs 0.015 af

Subcatchment B-5: Offsite to South
Tc=5.0 min CN=74 Area=1,963 sf Runoff= 0.13 cfs 0.009 af

Subcatchment B-6: Roof Area to Infiltration System
Tc=5.0min CN=98 Area=3,375sf Runoff= 0.39 cfs 0.030 af

Reach R-1: Summary Node Inflow= 0.78 cfs 0.054 af
Outflow=0.78 cfs 0.054 af

Pond P-1: Driveway Infiltration System Peak Storage= 370 cf Inflow= 0.28 cfs 0.020 af
Discarded= 0.01 cfs 0.010 af Primary= 0.09 cfs 0.003 af Outflow= 0.10 cfs 0.013 af

Pond P-2: roof Infiltration System Peak Storage= 830 cf Inflow=0.39 cfs 0.030 af
Discarded= 0.01 cfs 0.011 af Primary=0.00 cfs 0.000 af Outflow= 0.01 cfs 0.011 af

Runoff Area = 0.390 ac Volume = 0.101 af Average Depth = 3.11"
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Subcatchment B-1: Tributary to Trench Drain

Runoff = 0.28 cfs @ 12.07 hrs, Volume= 0.020 af

Runoff by SCS TR-20 method, UH=SCS, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Type lll 24-hr Rainfall=5.17"

Area (sf) CN  Description

1,954 98 Paved parking & roofs
552 74 >75% Grass cover, Good, HSG C

2,506 93 Weighted Average

Tc Length Slope Velocity Capacity Description
(min)  (feet) (f/ft)y  (ft/sec) (cfs)

5.0 Direct Entry, Yard Runoff

Subcatchment B-1: Tributary to Trench Drain
Hydrograph Plot

r

Flow (cfs)
o
>

Time (hours)

5 6 7 8 9 10 11 12 13 14 15 16 17 18

19 20
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Subcatchment B-2: Offsite to East

Runoff = 0.14 cfs @ 12.08 hrs, Volume= 0.009 af

Runoff by SCS TR-20 method, UH=SCS, Time Span= 5.00-20.00 hrs, dt=0.05 hrs
Type Il 24-hr Rainfall=5.17"

Area (sf) CN Description

148 98 Paved parking & roofs
55 90 Porch
1,733 74 >75% Grass cover, Good, HSG C

1,936 76 Weighted Average

Tc Length  Slope Velocity Capacity Description
(min)  (feet) (fi/ft)  (ft/sec) (cfs)

5.0 Direct Entry, Yard Runoff

Subcatchment B-2: Offsite to East
Hydrograph Plot

0.15-

L4

Flow (cfs)

5 6 7 8 9 10 1 12 13 12 15 16 17 18 19 20
Time (hours)
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Subcatchment B-3: Offsite to North

Runoff = 0.29cfs @ 12.08 hrs, Volume= 0.019 af

Runoff by SCS TR-20 method, UH=SCS, Time Span=5.00-20.00 hrs, dt= 0.05 hrs
Type Hll 24-hr Rainfall=5.17"

Area (sf) CN Description

168 98 Paved parking & roofs
223 90 Porch
3.577 74 _>75% Grass cover, Good, HSG C

3968 76 Weighted Average

Tc Length  Slope Velocity Capacity Description
(min)  (feet) (ft/it)  (ft/sec) (cfs)

5.0 Direct Entry, Yard Runoff

Subcatchment B-3: Offsite to North
Hydrograph Plot

Flow (cfs)

5 6 7 8 9 10 11 12 13 14 15 18 17 18 19 20
Time (hours)
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Subcatchment B-4: Offsite to West

Runoff = 022 cfs @ 12.08 hrs, Volume= 0.015 af

Runoff by SCS TR-20 method, UH=SCS, Time Span= 5.00-20.00 hrs, dt=0.05 hrs
Type lll 24-hr Rainfall=5.17"

Area (sf) CN Description

223 90 Porch
3,005 74 >75% Grass cover, Good, HSG C

3,228 75 Weighted Average

Tc Length  Slope Velocity Capacity Description
(min)  (feet) (ft/ft)  (ft/sec) (cfs)
5.0 Direct Entry, Yard Runoff

Subcatchment B4: Offsite to West
Hydrograph Piot

Flow (cfs)

5 6 7 8 9 10 11 12 13 14 15 16 17 18 18 20
Time (hours)
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Runoff

Subcatchment B-5: Offsite to South

= 0.13cfs @ 12.08 hrs, Volume= 0.009 af

Runoff by SCS TR-20 method, UH=SCS, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Type Il 24-hr Rainfall=5.17"

Area (sf) CN Description

19 90 Porch
1,944 74 >75% Grass cover, Good, HSG C

1,963 74 Weighted Average

Tc Length  Slope Velocity Capacity Description
(min)

(feet) (fft)  (ft/sec) (cfs)

Flow (cfs)

5.0

Direct Entry, Yard Runoff

Subcatchment B-5: Offsite to South
Hydrograph Plot

6 7 8 9 10 11 12 13 14 15 16 17 18 19 20
Time (hours)
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Subcatchment B-6: Roof Area to Infiltration System

Runoff = 0.39cfs @ 12.07 hrs, Volume= 0.030 af

Runoff by SCS TR-20 method, UH=SCS, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Type Il 24-hr Rainfall=5.17"

Area (sf) CN Description
3,375 98 Paved parking & roofs

Tc Length Slope Velocity Capacity Description
(min) _ (feet) (ft/ft)  (ft/sec) (cfs)

5.0 Direct Entry, Roof Runoff

Subcatchment B-6: Roof Area to Infiltration System
Hydrograph Plot

o1 |

r

Flow (cfs)

5 6 7 8 8 10 11 12 13 1 15 16 17 18 19 20
Time (hours)
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Reach R-1: Summary Node

Inflow = 0.78 cfs @ 12.08 hrs, Volume= 0.054 af
Outflow = 0.78 cfs @ 12.08 hrs, Volume= 0.054 af, Atten=0%, Lag= 0.0 min

Routing by Stor-ind+Trans method, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs

Reach R-1: Summary Node
Hydrograph Plot

B Inflow
B Outflow

5 6 7 8 9 10 1 1 13 14 15 16 17 18 19 20
Time (hours)
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Pond P-1: Driveway Infiltration System

Inflow = 0.28cfs @ 12.07 hrs, Volume= 0.020 af

Outflow = 0.10cfs @ 12.37 hrs, Volume= 0.013 af, Atten=66%, Lag= 18.2 min
Discarded = 0.01cfs@ 9.85hrs, Volume= 0.010 af

Primary = 0.09cfs @ 12.37 hrs, Volume= 0.003 af

Routing by Stor-ind method, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs

Peak Elev= 86.12' Storage= 370 cf
Plug-Flow detention time= 139.8 min calculated for 0.013 af (65% of inflow)

Elevation Cum.Store
(feet) (cubic-feet)
81.80 0
82.30 39
83.30 165
84.30 291
84.80 357
85.30 366
86.20 370

iscarded OutFlow (Free Discharge)
2=Exfiltration

rimary OutFlow (Free Discharge)
1=Broad-Crested Rectangular Weir

# Routing Invert Outlet Devices
1 Primary 86.10' 12.0'long x 1.0' breadth Broad-Crested Rectangular Weir
Head (feet) 0.20 0.40 0.60 0.80 1.00 1.20 1.40 1.60 1.80 2.00 2.50 3.00
Coef. (English) 2.69 2.72 2.75 2.85 2.98 3.08 3.20 3.28 3.31 3.30 3.31 3.32
2 Discarded 81.80' 0.01cfs Exfiltration when above invert
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Flow (cfs)

Pond P-1: Driveway Infiltration System
Hydrograph Plot

B Inflow
Outflow

Il Discarded
I Primary

12 13 14 15 16 17 18 19 20
Time (hours)
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Pond P-2: roof Infiltration System

Inflow = 0.39cfs @ 12.07 hrs, Volume= 0.030 af
Outflow = 0.01cfs@ 8.35hrs, Volume= 0.011 af, Atten=97%, Lag= 0.0 min
Discarded = 0.01cfs@ 8.35hrs, Volume= 0.011 af
Primary = 0.00cfs@ 5.00 hrs, Volume= 0.000 af

Routing by Stor-ind method, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs

Peak Elev= 86.52' Storage= 830 cf
Plug-Flow detention time= 171.6 min calculated for 0.011 af (39% of inflow)

Elevation Cum.Store
(feet) (cubic-feet)
82.00 0
83.00 118
84.00 320
85.00 623
86.00 725
86.75 877
87.25 884
83.00 388
89.00 892

Discarded OutFlow (Free Discharge)
2=ExXfiltration

Primary OutFlow (Free Discharge)
1=0rifice/Grate

# Routing Invert Outlet Devices

1 Primary 88.50' 4.0" Horiz. Orifice/Grate X 2.00 Limited to weir flow C=0.600
2 Discarded 82.00' 0.01 cfs Exfiltration when above invert
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Pond P-2: roof Infiltration System

Hydrograph Plot
M Inflow
' - £ Outflow
r il Discarded
W Primary

0.35]

0.25-

Flow (cfs)

5§ 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20
Time (hours)



219 Melrose_Post
Prepared by {enter your company name here}

Type lll 24-hr Rainfall=6.35" (25 Yr. Storm)

HydroCAD® 6.00 s/n 001746 © 1986-2001 Applied Microcomputer Systems

Page 26

11/27/2022

Time span=5.00-20.00 hrs, dt=0.05 hrs, 301 points
Runoff by SCS TR-20 method, UH=S8CS, Type Il 24-hr Rainfall=6.35"
Reach routing by Stor-Ind+Trans method - Pond routing by Stor-Ind method

Subcatchment B-1: Tributary to Trench Drain
Tc=5.0 min

Subcatchment B-2: Offsite to East
Tc=5.0 min

Subcatchment B-3: Offsite to North
Tc=5.0 min

Subcatchment B4: Offsite to West
Tc=5.0 min

Subcatchment B-5: Offsite to South
Tc=5.0 min

Subcatchment B-6: Roof Area to Infiltration System
Tc=5.0 min
Reach R-1: Summary Node

Pond P-1: Driveway Infiltration System

Pond P-2: roof Infiltration System

CN=03 Area=2,506 sf

CN=76 Area=1,936 sf

CN=76 Area=3,968 sf

CN=75 Area=3,228 sf

CN=74 Area=1,963 sf

CN=98 Area=3,375 sf

Runoff= 0.35 cfs

Runoff= 0.19 cfs

Runoff= 0.39 cfs

Runoff= 0.31 cfs

Runoff=0.18 cfs

Runoff= 0.49 cfs

inflow= 1.12 cfs

Outflow= 1.12 cfs

Peak Storage= 370 cf Inflow= 0.35 cfs
Discarded= 0.01 c¢fs 0.011 af Primary=0.30 cfs 0.007 af Outflow= 0.31 cfs

Peak Storage= 890 cf Inflow= 0.49 cfs
Discarded= 0.01 cfs 0.012 af Primary= 0.07 cfs 0.005 af Outflow= 0.08 cfs

0.025 af

0.013 af

0.026 af

0.021 af

0.012 af

0.036 af

0.083 af
0.083 af

0.025 af
0.018 af

0.036 af
0.017 af

Runoff Area = 0.390 ac Volume = 0.133 af Average Depth = 4.10"
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Subcatchment B-1: Tributary to Trench Drain

Runoff = 0.35cfs @ 12.07 hrs, Volume= 0.025 af

Runoff by SCS TR-20 method, UH=SCS, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Type lll 24-hr Rainfall=6.35"

Area (sf) CN Description

1,954 98 Paved parking & roofs
552 74 >75% Grass cover, Good, HSG C

2,506 93 Weighted Average

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft)  (ft/sec) (cfs)

5.0 Direct Entry, Yard Runoff

Subcatchment B-1: Tributary to Trench Drain
Hydrograph Plot

Flow (cfs)
o

5 6 7 8 8 10 11 12 13 14 15 18 17 18 19 20
Time (hours)
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Subcatchment B-2: Offsite to East

Runoff = 0.19cfs @ 12.08 hrs, Volume= 0.013 af

Runoff by SCS TR-20 method, UH=SCS, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Type Il 24-hr Rainfall=6.35"

Area(sf) CN Description
148 98 Paved parking & roofs
55 90 Porch
1,733 74 _>75% Grass cover, Good, HSG C
1,936 76  Weighted Average

Tc Length Slope Velocity Capacity Description
(min) _ (feet) (ft/ft)  (ft/sec) (cfs)

5.0 Direct Entry, Yard Runoff

Subcatchment B-2: Offsite to East
Hydrograph Plot

0.24

Flow (cfs)
o
I

5 6 7 8 9 10 1 12 13 14 15 18 17 18 19 20
Time (hours)
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Subcatchment B-3: Offsite to North

Runoff = 0.39cfs @ 12.08 hrs, Volume= 0.026 af

Runoff by SCS TR-20 method, UH=SCS, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Type lll 24-hr Rainfall=6.35"

Area (sf) CN  Description
168 98 Paved parking & roofs
223 90 Porch
3,577 74 >75% Grass cover, Good, HSG C
3,968 76 Weighted Average

Tc Length Slope Velocity Capacity Description
(min)  (feet) (ft/ft)  (ft/sec) (cfs)

5.0 Direct Entry, Yard Runoff

Subcatchment B-3: Offsite to North
Hydrograph Plot

0.42-

0.4-
0.38-
0.364
0.34__
0.324

0.3
0.287
0.26-
0.24-
0.22

Flow (cfs)

0.184
0.16-

5 6 7 8 9 10 1 12 13 14 15 16 1 18 19 20
Time (hours)
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Subcatchment B-4: Offsite to West

Runoff = 0.31cfs@ 12.08 hrs, Volume= 0.021 af

Runoff by SCS TR-20 method, UH=8CS, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Type lll 24-hr Rainfall=6.35"

Area (sf) CN  Description

223 90 Porch
3,005 74 >75% Grass cover, Good, HSG C

3,228 75  Weighted Average

Tc Length  Slope Velocity Capacity Description
(min) _ (feet) (ft/ft)  (ft/sec) (cfs)

5.0 Direct Entry, Yard Runoff

Subcatchment B-4: Offsite to West
Hydrograph Plot

0.32- . [ostae]

Flow (cfs)
©
@

5 6 7 8 9 10 1 12 13 14 15 18 17 18 19 20
Time (hours)
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Subcatchment B-5: Offsite to South
Runoff = 0.18cfs @ 12.08 hrs, Volume= 0.012 af

Runoff by SCS TR-20 method, UH=SCS, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Type lll 24-hr Rainfall=6.35"

Area (sf) CN  Description

19 80 Porch
1,944 74 >75% Grass cover, Good, HSG C

1,963 74 Weighted Average

Tc Length Slope Velocity Capacity Description
_ (min)  (feet) (ft/f)  (ft/sec) (cfs)
5.0 Direct Entry, Yard Runoff

Subcatchment B-5: Offsite to South
Hydrograph Plot

Flow (cfs)
©

5 6 7 8 9 10 M 12 13 14 15 18 17 18 19 20
Time (hours)
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Subcatchment B-6: Roof Area to Infiltration System

Runoff = 0.49cfs @ 12.07 hrs, Volume= 0.036 af

Runoff by SCS TR-20 method, UH=SCS, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Type Ill 24-hr Rainfall=6.35"

Area (sf) CN  Description
3,375 98 Paved parking & roofs

Tc Length  Slope Velocity Capacity Description
(min)  (feet) (ft/ft)  (ft/sec) (cfs)
5.0 Direct Entry, Roof Runoff

Subcatchment B-6: Roof Area to Infiltration System
Hydrograph Plot

0.5
0.45-
0.4

0.35-

Flow (cfs)
o
N E

0.25

5 6 7 8 9 10 1 12 13 12 15 16 17 18 19 20
Time (hours)
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Reach R-1: Summary Node

Inflow = 1.12cfs @ 12.13 hrs, Volume= 0.083 af
Outflow = 1.12cfs @ 12.13 hrs, Volume= 0.083 af, Atten=0%, Lag= 0.0 min
Routing by Stor-Ind+Trans method, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Reach R-1: Summary Node
Hydrograph Plot
B Inflow
B Outflow

Flow (cfs)

13 14 15 1§
Time (hours)
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Pond P-1: Driveway Infiltration System

Inflow = 0.35cfs @ 12.07 hrs, Volume= 0.025 af
Outflow = 031cfs@ 12.16 hrs, Volume= 0.018 af, Atten= 11%, Lag= 5.0 min
Discarded = 0.01cfs@ 9.10 hrs, Volume= 0.011 af
Primary = 0.30cfs @ 12.16 hrs, Volume= 0.007 af

Routing by Stor-ind method, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs

Peak Elev= 86.14' Storage= 370 cf
Plug-Flow detention time= 111.5 min calculated for 0.018 af (70% of inflow)

Elevation Cum.Store
(feet) (cubic-feet)
81.80 0
82.30 39
83.30 165
84.30 291
84.80 357
85.30 366
86.20 370

Discarded OutFlow (Free Discharge)

2=Exfiltration

Primary OutFlow (Free Discharge)
1=Broad-Crested Rectangular Weir

# Routing  Invert Outlet Devices
1 Primary 86.10' 12.0'long x 1.0' breadth Broad-Crested Rectangular Weir
Head (feet) 0.20 0.40 0.60 0.80 1.00 1.20 1.40 1.60 1.80 2.00 2.50 3.00
Coef. (English) 2.69 2.72 2.75 2.85 2.98 3.08 3.20 3.28 3.31 3.30 3.31 3.32
2 Discarded 81.80' 0.01 cfs Exfiltration when above invert
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Flow (cfs)

Pond P-1: Driveway Infiltration System
Hydrograph Plot

18 19 20

Time (hours)

B Inflow
F Outflow
I Discarded

|8 Primary
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Pond P-2: roof Infiltration System

Inflow = 049 cfs @ 12.07 hrs, Volume= 0.036 af

Outflow = 0.08 cfs @ 12.65 hrs, Volume= 0.017 af, Atten=83%, Lag= 34.7 min
Discarded = 0.01cfs@ 7.50 hrs, Volume= 0.012 af

Primary = 0.07cfs @ 12.65 hrs, Volume= 0.005 af

Routing by Stor-ind method, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs

Peak Elev= 88.54' Storage= 890 cf
Plug-Flow detention time= 159.3 min calculated for 0.016 af (45% of inflow)

Elevation Cum.Store
(feet) (cubic-feet)
82.00 0
83.00 118
84.00 320
85.00 523
86.00 725
86.75 877
87.25 884
88.00 888
89.00 892

Discarded OutFlow (Free Discharge)
2=Exfiltration

Primary OutFlow (Free Discharge)
1=0rifice/Grate

# Routing Invert Qutlet Devices

1 Primary 88.50' 4.0" Horiz. Orifice/Grate X 2.00 Limited to weir flow C=0.600
2 Discarded 82.00' 0.01 cfs Exfiltration when above invert
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Pond P-2: roof Infiltration System
Hydrograph Plot

t I B Inflow
= Outflow
= - . _ . - EE| S M Discarded
M Primary

0.5
0.457]
0.4
0.35

Flow (cfs)
(=]
ol

Time (hours)
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Time span=5.00-20.00 hrs, dt=0.05 hrs, 301 points
Runoff by SCS TR-20 method, UH=SCS, Type Ill 24-hr Rainfall=8.78"
Reach routing by Stor-Ind+Trans method - Pond routing by Stor-Ind method

Subcatchment B-1: Tributary to Trench Drain
Tc=5.0min CN=93 Area=2,506 sf Runoff= 0.49 cfs 0.036 af

Subcatchment B-2: Offsite to East
Tc=5.0 min CN=76 Area=1,936sf Runoff= 0.30 cfs 0.020 af

Subcatchment B-3: Offsite to North
Tc=5.0min CN=76 Area=3,968 sf Runoff= 0.62 cfs 0.042 af

Subcatchment B4: Offsite to West
Te=5.0 min CN=75 Area=3,228 sf Runoff= 0.50 cfs 0.033 af

Subcatchment B-5: Offsite to South
Tc=5.0 min CN=74 Area=1,963 sf Runoff= 0.30 cfs 0.020 af

Subcatchment B-6: Roof Area to Infiltration System
Tc=5.0min CN=98 Area=3,375sf Runoff= 0.67 cfs 0.051 af

Reach R-1: Summary Node Inflow=2.61 cfs 0.150 af
Outflow= 2.61 cfs 0.150 af

Pond P-1: Driveway Infiltration System Peak Storage= 370 cf Inflow= 0.49 cfs 0.036 af
Discarded= 0.01 cfs 0.011 af Primary= 0.49 cfs 0.016 af Outflow= 0.50 cfs 0.028 af

Pond P-2: roof Infiltration System Peak Storage= 895 cf Inflow= 0.67 cfs 0.051 af
Discarded= 0.01 cfs 0.012 af Primary=1.01 cfs 0.018 af Outflow= 1.02 cfs 0.030 af

Runoff Area = 0.390 ac Volume = 0.202 af Average Depth = 6.22"



219 Melrose_Post Type Il 24-hr Rainfall=8.78" (100 Yr. Storm)

Prepared by {enter your company name here} Page 39
HydroCAD® 6.00 s/n 001746 © 1986-2001 Applied Microcom puter Systems 11/27/2022

Subcatchment B-1: Tributary to Trench Drain

Runoff = 049cfs @ 12.07 hrs, Volume= 0.036 af

Runoff by SCS TR-20 method, UH=SCS, Time Span= 5.00-20.00 hrs, dt=0.05 hrs
Type Il 24-hr Rainfall=8.78"

Area(sf) CN Description

1,954 98 Paved parking & roofs
552 74 >75% Grass cover, Good, HSG C

2,506 93 Weighted Average

Tc Length  Slope Velocity Capacity Description
(min) _ (feet) (ftft)  (ft/sec) (cfs)

50 Direct Entry, Yard Runoff

Subcatchment B-1: Tributary to Trench Drain
Hydrograph Plot

0.5
0.45-
0.4-

0.35-

Flow (cfs)
o
o

0.25-

o
]

0.15-

0.1-

0.05-

5 6 7 8 8§ 10 11 12 13 14 15 16 17 18 19 20
Time (hours)
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Subcatchment B-2: Offsite to East

Runoff = 0.30cfs @ 12.07 hrs, Volume= 0.020 af

Runoff by SCS TR-20 method, UH=SCS, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Type lll 24-hr Rainfall=8.78"

Area (sf) CN Description
148 98 Paved parking & roofs
55 80 Porch
1,733 74 >75% Grass cover, Good, HSG C
1,936 76  Weighted Average

Tc Length  Siope Velocity Capacity Description
_(min)  (feet) (ft/ft)  (ft/sec) (cfs)

5.0 Direct Entry, Yard Runoff

Subcatchment B-2: Offsite to East
Hydrograph Plot

034y
0.32 _
0.3 | /
0.28
0.26-
0.24-
0.221
0.2
0.184
0.16
0.14
0.124
0.1
0.08-]
0.06-
0.04°
0.02-
]

Flow (cfs)

6 7 8 9 10 1 12 13 14 15 18 17 18 19 20
Time (hours)
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Subcatchment B-3: Offsite to North

Runoff = 0.62cfs @ 12.07 hrs, Volume= 0.042 af

Runoff by SCS TR-20 method, UH=SCS, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Type Ill 24-hr Rainfall=8.78"

Area (sf) CN_ Description

168 98 Paved parking & roofs
223 90 Porch
3,577 74 >75% Grass cover, Good, HSG C

3,968 76 Weighted Average

Tc Length Slope Velocity Capacity Description
(min)  (feet) (ft'ft)  (ft/sec) (cfs)
5.0 Direct Entry, Yard Runoff

Subcatchment B-3: Offsite to North
Hydrograph Plot

0.65-
0.6-
0.551
0.5
0.45]

o
b

0.35-

Flow (cfs)

o
w

0.25-
0.2-
0.15-
0.1
0.05-

5 6 7 8 9 10 1 12 13 14 15 16 17 18 19 20
Time (hours)
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Subcatchment B4: Offsite to West

Runoff = 0.50cfs @ 12.07 hrs, Volume= 0.033 af

Runoff by SCS TR-20 method, UH=SCS, Time Span= 5.00-20.00 hrs, dt=0.05 hrs
Type 11l 24-hr Rainfall=8.78"

Area(sf) CN Description

223 90 Porch
3,005 74 >75% Grass cover, Good, HSG C

3,228 75  Weighted Average

Tc Length  Siope Velocity Capacity Description
(min) (feet) (fuit)  (f/sec) (cfs)
5.0 Direct Entry, Yard Runoff

Subcatchment B-4: Offsite to West
Hydrograph Plot

0.5-

0.45-
0.4-

0.35

o
w

Flow (cfs)

o
)
(1

5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20
Time (hours)
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Subcatchment B-5: Offsite to South

Runoff = 0.30cfs @ 12.08 hrs, Volume= 0.020 af

Runoff by SCS TR-20 method, UH=SCS, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Type Ill 24-hr Rainfall=8.78"

Area (sff CN Description

19 90 Porch
1,944 74 >75% Grass cover, Good, HSG C

1,963 74 Weighted Average

Tc Length Slope Velocity Capacity Description
(min) _ (feet) (ftrft)  (ft/sec) (cfs)

5.0 Direct Entry, Yard Runoff

Subcatchment B-5: Offsite to South
Hydrograph Piot

Flow (cfs)

5 6 7 8 9 10 11 19 13 14 15 16 17 18 19 20
Time (hours)
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Subcatchment B-6: Roof Area to Infiltration System

Runoff = 0.67cfs @ 12.07 hrs, Volume= 0.051 af

Runoff by SCS TR-20 method, UH=SCS, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Type il 24-hr Rainfall=8.78"

Area (sf) CN_ Description
3,375 98 Paved parking & roofs

Tc Length Slope Velocity Capacity Description
_ (min)  (feet) (ft/ft)  (ft/sec) (cfs)
5.0 Direct Entry, Roof Runoff

Subcatchment B-6: Roof Area to Infiltration System
Hydrograph Plot

s, : . —

07-
! [

5 6 7 8 9 10 11 12 13 14 15 18 10 18 19 20
Time (hours)
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Reach R-1: Summary Node

Inflow = 261cfs@ 12.14 hrs, Volume= 0.150 af
Outflow = 261cfs@ 12.14 hrs, Volume= 0.150 af, Atten=0%, Lag= 0.0 min
Routing by Stor-Ind+Trans method, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Reach R-1: Summary Node
Hydrograph Plot
M Inflow
B Outflow

Fiow (cfs)

1213 14 15 16 17 18 19 20
Time (hours)

6 7 8 9 10 11
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Pond P-1: Driveway Infiltration System

Inflow = 049cfs @ 12.07 hrs, Volume= 0.036 af
Outflow = 0.50cfs @ 12.09 hrs, Volumes= 0.028 af, Atten= 0%, Lag= 0.9 min
Discarded = 0.01cfs@ 8.10 hrs, Volume= 0.011 af
Primary = 049 cfs @ 12.09 hrs, Volume= 0.016 af

Routing by Stor-ind method, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs

Peak Elev= 86.16' Storage= 370 cf
Plug-Flow detention time= 85.4 min calculated for 0.028 af (77% of inflow)

Elevation Cum.Store
(feet) (cubic-feet)
81.80 0
82.30 39
83.30 165
84.30 291
84.80 357
85.30 366
86.20 370

iscarded OutFlow (Free Discharge)
2=Exfiltration

Primary OutFlow (Free Discharge)
1=Broad-Crested Rectangular Weir

#__Routing Invert Outlet Devices
1 Primary 86.10' 12.0'long x 1.0’ breadth Broad-Crested Rectangular Weir
Head (feet) 0.20 0.40 0.60 0.80 1.00 1.20 1.40 1.60 1.80 2.00 2.50 3.00
Coef. (English) 2.69 2.72 2.75 2.85 2.08 3.08 3.20 3.28 3.31 3.30 3.31 3.32
2 Discarded 81.80' 0.01 cfs Exfiltration when above invert
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Pond P-1: Driveway Infiltration System
Hydrograph Plot
| N B Inflow
[Z1 Outflow
M Discarded
B Primary

Flow (cfs)

Time (hours)
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Pond P-2: roof Infiltration System

Inflow = 0.67 cfs @ 12.07 hrs, Volume= 0.051 af

Outflow = 1.02cfs @ 12.15 hrs, Volume= 0.030 af, Atten= 0%, Lag= 4.8 min
Discarded = 0.01cfs@ 6.15 hrs, Volume= 0.012 af

Primary = 1.01cfs @ 12.15 hrs, Volume= 0.018 af

Routing by Stor-Ind method, Time Span= 5.00-20.00 hrs, dt=0.05 hrs

Peak Elev= 89.77' Storage= 895 cf
Plug-Flow detention time= 124.7 min calculated for 0.030 af (60% of inflow)

Elevation Cum.Store
(feet) (cubic-feet)
82.00 0
83.00 118
84.00 320
85.00 523
86.00 725
86.75 877
87.25 884
88.00 888
89.00 892

Discarded OutFlow (Free Discharge)
2=EXfiltration

Primary OutFlow (Free Discharge)
1=0rifice/Grate

# Routing Invert Outlet Devices
1 Primary 88.50' 4.0" Horiz. Orifice/Grate X 2.00 Limited to weir flow C= 0.600
2 Discarded 82.00" 0.01 cfs Exfiltration when above invert
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Pond P-2: roof Infiltration System
Hydrograph Plot

# Inflow
) _ 1 Qutflow

1.02¢fs M Discarded
' B Primary

r

Flow (cfs)

5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20
' Time (hours)




POINT PRECIPITATION FREQUENCY ESTIMATES

Sanja Perica, Sandra Paviovic, Michael St. Laurent, Carl Trypaluk, Dale Unruh, Orlan Wilhite
NOAA, National Weather Service, Silver Spring, Maryland

PF tabular - -

[ @j@:@gggq_@i_n_tirgc_ig@ation frequency estimates with 90% confidence intervals (in inches)! B

IDuration he——— cimmcac __liv_a__rggg_r_e_gurrence interval (gear_s_}h o :
[ 1+ T 2 5 T 1w [ 2 [ 50 [ 100 [ 200 [ se0 [ 1000 :
1 smin | 0301 T 0372 | 0488 [ o585 i 0718 | 0817 | 0924 [ 105 || q3a 139
- Jt0:241-0.377); (0.298-0.467)/(0.389-0.615) (0.463-0.742)] (0.549-0.964); f0.311-1.13:J (0.670-1.33),}(0.711-1.55) |} 0.803-1.90)] {0.881-2.19)]
10min | 0427 [ 0528 | 0893 | o83 | 15z [ 116 | 131 | 149 [ 1 187 |
e (?.342-&53_5]]. ‘[91422-0.5695 (&552-0.3?3]1 ((_):_6_§8-1.05)i‘ (0.778-1.37) | {[].EIE-B-T_SOJIE (0.949—1,89)- (1.01-2.19) (1.14-2.69) | (1.25-3.10)I
1 15-min I 0.502 | 0821 || 0815 1 0976 || 120 II 136 | 154 | 175 206 || 232 |
it _qiugfo.a_z@;@sr-u._?_@f | (0.650-1.03) |[ (0.773-1.24) | (0.915-1.61) | (1.02-1.88) ([ (1.12:2.22) | (1.19-2.58) (1.34-3.16):|£_47-3.65)1
’ 30-min | %686 | 0848 || 1.2 134 1 164 [ 187 | 249 | 240 [ 288 || 321
L |[0549-0859) 0679-1.07) | {0.8891.41) | (1.06-1.70) || (1.25-2.20) [| (1.40-2.58) |[ (1.53-3.05) | (1.63-3.54) || (1.84-4.36) !f (2.03-5.04)
60-min | 0868 | 41.08 I 142 [ 170 | 208 | 237 [ 268 | 305 | 362 i 410 |
o (0.697-1.09) (0.862-1.35) || (1.13-1.78) || (1.34-2.15) ;_L (1.60-2.80) | (1.78-3.27) | (1.953.88) (2.07-4.50) || (2.355.56) [ (2.59-6.44)
20 | W12 4 140 [ 185 | 222 [ 274 [ 3n if 383 | 404 | 484 || 532 |
e [ (08051.40) || (1.13-1.74) [|(148-231) | (1.77-2.80) || (2.11-3.86) || 2-35-4.28) || (2.59-5.10) || (2.75-5.91) | (3157.37) || (3.52-8.61) |
| ane | 131 [ 188 [ 245 | 25 [ 318 [ 362 1410 | a7 | 586 [ oa
I | (08162 ; (1-82-2.02) || (1.73-2.68) || (2.07-3.24) (2:46-4.24) | (2.74-0.9) || (3.02-5.91) || (3.21-6.85) | (3.69-8.56) || (4.12-10.0)
6-hr 170 241 | 277 | 331 [ 407 [ ae2 523 | 599 |[ 716 || 81
| (13%240) | (171260 | (2.24-343) || (2.66-4.13) || (3.16-5.37) || (3.52-6.28) || (3.87-7.46) (4.10-8.83) | (4.69-10.7) || (5.22-12.5) |
12-hr 219 | 269 || 350 | 418 | 511 [ 58 | 685 746 | 885 || 101
|| (1.79-268) || (2.20-3.30) | (2.86-4.31) || (3.38-5.18) | (3.99-6.69) | (4.43-7.79) || (4.85-9.22) (6.12-10.6) || (5.82-13,1) ! (6.44-15.2)
24-hr 266 | 329 | 432 1 547 | 835 I 721 | 848 || 933 [ 111 | 127
| 219323) | 2.71-4.00) || (3.54-5.28) | (4.21-6.36) || (4.99-8.25) || (5.54-9.63) | (6.08-114) | (643-13.2) | (7.34-16.4) (8.16-19.1)
2day | 305 [ 384 || 514 | 822 I 771 879 | 1000 1.5 || 140 [ 162
- a{ | _gzga_—a._e@__ _(3.18-4.65)_!J | (4.24-6.25) (5.10-7.55(1:_(5._1919:9_9') _:__(§.§1_-11;7) || (7:53-14.0) ﬂ??f@ﬂ I (9.27-20.31 (10.4-24.1) |
34 336 | 422 [ 583 | 679 | 840 [ o957 ] 108 1 126 [ 153 17.8
:ay | @2794.04) || (3.51-5.08) If (4.65-6.80) | (5:59-8.27) || (6.68-10.8) | (7-45-12.7) || (824-15.2) (8.72-17.6) || (101-222) | (11.4-26.2) |
deday | 364 453 | 590 [ 720 886 f 101 [ 114 | 13z | 180 [ 1as
'_ ay (3.04-4.37) || (3.78-5.45) | (4.97-722) | (5.93-8.73) | (7.06-11.4) | (7.86-13.3) | (8.67-15.9) || (9.16-18.3) i (10.6-23.1); (12.0-27.3)
7-day | 441 534 | 686 | 842 | 98 [ 11 | 125 | 143 473 [ qo5
ay | (3.70-5.27) :| (4.47-6.38) i| 6:72-8.22) || (6.72-9.79) i| (7.88-128) | (8.69-14.6) || (9.51-17.2) | (9.99-19.81 1 (11.524.7) || (12.9-29.0)
[ 513 o 608 [ 783 | 8e2 [ o7 12.0 [ 134 153 | 181 | 206

| (4.316.10) || (5.11-7.24) || (6:30-9.12) | (7.41-10.7) || (8.5713.5) ' (9-39-158) || (10.2-18.3) | (10.7-20.9) | (12.1258) | (134-20.9)

!
20- ; 7.19 821 I 989 " 113 | 132 [ 148 g_ 161 o 179 204 | 225
~C8Y | (6.09.8.49) - (6.95-9.71) || (8.33-11.7) || (9.43-13.5) | (106-16.4) || (114-186) | (12.1-21.4); (12624.2) | (13.7:28.7) | (14632.3).

' 30-d 8.88 9.96 | 17 ! 13.2 15.2 . 168 || 183 || 200 || 222 24.0
-day (7.55-10.4) || (8.46-11.7) 1| (8.92-13.9) || (11.1115.7) i| (122-18.8) [(13.1-21.1) (13.7:23.9)_ !1_‘}:‘1:2_6_.?)_:1_(15.0-31.0_)‘ (15.6-34,2)
45 e } 124 140 | 155 077 193 [ 210 | 225 | 245 ] 260
~day | (5.38-12.9) | (10.314.2) || (11.9-16.5) | (13.1-18.4) |f (14.2:216) | (151-24.1) || (15.6-26.9) | (16.0-30.1) | (16634.0) | (16.9-36.8),
60-day | 128 1398 | 159 | 17.5 | 197 | 214 | 231 | 246 . 265 | 277
~day | (10.8-14.9) || (11.9-18.3) :' (13.5-18.6) || (14.8-20.6) | (159-24.0) || (16.8-266) | (17.2-29.5) | (17.5-32.7) | (17.9-36.5) | (18.1-30.1)
1 Precipitation frequancy (PF) estimates in this lable zre based on frequency analysis of partial dutation serias (PDS), |
[INumbers in parenthests are PE estimates at lower and upper bounds of the 90% confidence Interval, The probability that precipitation frequeng:y
/|estimates (for a given duration and average recurrence inlerval) will be greater than the upper bound (or less than ihe lower bgund) 15 5%. Estimates al
upper bounds are not chacked against probable maximum pracipilation (FMP) esfimates and fay be higher than currently valid PMP valyes,

PF graphical
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OPERATION & MAINTENANCE PLAN
STORMWATER MANAGEMENT F ACILITIES
219 MELROSE STREET
NEWTON, MASSACHUSETTS

The proposed project includes stormwater runoff controls associated with the re-
development of the existing house lot, including a new, duplex house, access driveway &
site grading, that will require continued maintenance by the property owner. The major
components associated with maintenance needs are the Cultec leaching galley systems,
the trench drain and the sediment trap manhole, as well as the roof runoff downspouts.
These will need to be cleaned pertodically as noted below. Cleaning of these structures
shall be done by the property owner or by a specialty contractor with hydraulic cleaning
ability. The following outlines the major maintenance issues associated with the project:

Gutters & Downspouts Cleaning:

The roof gutters & downspouts should be inspected after completion of
construction to assure that all debris was removed and no construction material will be
cause the system to clog or restrict the outlet.

Maintenance of the guiter system should be performed at least twice a year
(Spring & Fall) to assure the gutters & downspouts are functional.

Cultec Galley Infiltration Svstems:

The Cultec galley infiltration systems should be inspected after completion of
construction to assure that all debris was removed and no construction material will be
cause the system to clog.

The proposed systems are intended to be used for collection & storage of roof and
driveway runoff, for infiltration after a storm event. As part of this process, some soil
and debris could collect in these galleys. This should be removed periodically, every four
to five years, to maximize infiltration and storage capabilities. The debris / soil must be
removed by means of hydraulic vacuuming by a specialty contractor.



Trench Drain Cleaning:

The trench drain should be inspected after completion of construction to assure
that all debris was removed and no construction material wil] be cause the system to clog
or restrict the outlet.

Maintenance of this system is subject to continuous monitoring after storm events
to determine frequency of maintenance needs. The trench drain should be cleaned
manually, after all major storms or as a minimum, once per month to remove
accumulated solids and debris. This is required to prevent clogging and overflow of
runoff and solids to the Common Driveway. Assuming the trench drain is maintained and
cleaning is routinely performed, the driveway runoff and associated solids should be
routed to the sediment trap manhole for removal, prior to entering the infiltration system.

Sediment Trap Manbhole:

The sediment trap manhole should be inspected after completion of construction
to assure that all debris was removed and no construction material will be cause the
system to clog.

Maintenance of this system is subject to on-site evaluation and catchbasin type
maintenance. Initially, this system should be inspected on a monthly / storm event
schedule to note any solids carry over. After the first year of operation, the system
should receive quarterly inspections. It is recommended that the sediment trap manhole
should be cleaned at least twice yearly (Spring & Fall).

Maintenance Responsibilities

The maintenance of the various drainage system components is the responsibility
of the Property Owner. Some of the work (trench drain) can be accomplished by the
Owner or a landscape contractor. The infiltration systems and the sediment manhole must
be contracted to a company that specializes in the cleaning of storm drainage facilities.
Inspections should be performed by independent individual such as the design engineer
or other experienced individual in the field.



STORMWATER MANAGEMENT REPORT
219 MELROSE STREET

NEWTON, MASSACHUSETTS
INSPECTION REPORT:
Inspection Firm:
Inspectors Name: Date:

Components Inspected:

Signed:

SYSTEM MAINTENANCE:

Maintenance Firm : Date :
Trench Drain Inspected: Yes No Comments:

Trench Drain Cleaned: Yes No Comments :

Sediment Trap Manhole Inspected: Yes No Comments:

Sediment Trap Manhole Cleaned: Yes No Comments :

Cultec Galleys Inspected: Yes No

Comments:




Cultec Galleys Cleaned: Yes No Comments :

—_—
Gutters & Downspouts Inspected: Yes No Comments:

Gutters & Downspouts Cleaned: Yes No Comments :

Estimate of Material Removed:
e

—

Other Comments:

Signed:
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Map Unit Description: Merrimac-Urban land complex, O to 8 percent slopes—Middlesex 219 Melrose Street

County, Massachusetts

Middlesex County, Massachusetts

626B—Merrimac-Urban land complex, 0 to 8 percent slopes

Map Unit Setting
National map unit symbol- 2tyr9
Elevation: 0 to 820 feet
Mean annual precipitation: 36 to 71 inches
Mean annual air temperature: 39 to 55 degrees F
Frost-free period: 140 to 250 days
Farmiand classification: Not prime farmland

Map Unit Composition
Merrimac and similar soils: 45 percent
Urban land: 40 percent
Minor components: 15 percent
Estimates are based on observations, descriptions, and transects of
the mapunit.

Description of Merrimac

Setting

Landform: Outwash plains, outwash terraces, moraines, eskers,
kames

Landform position (two-dimensional): Summit, shoulder, backslope,
footslope

Landform position (three-dimensional): Crest, side slope, riser,
tread

Down-slope shape: Convex

Across-slope shape: Convex

Parent material: Loamy glaciofluvial deposits derived from granite,
schist, and gneiss over sandy and gravelly glaciofluvial
deposits derived from granite, schist, and gneiss

Typical profile
Ap - 0 to 10 inches: fine sandy loam
Bw1 - 10 to 22 inches: fine sandy loam
Bwz2 - 22 to 26 inches: stratified gravel to gravelly loamy sand
2C - 26 to 65 inches: stratified gravel to very gravelly sand

Properties and qualities
Slope: 0 to 8 percent
Depth to restrictive feature: More than 80 inches
Drainage class: Somewhat excessively drained
Runoff class: Very low
Capacity of the most limiting layer to transmit water

(Ksat): Moderately high to very high (1.42 to 99.90 in/hr)

Depth to water table: More than 80 inches
Frequency of flooding: None
Frequency of ponding: None
Calcium carbonate, maximum content: 2 percent
Maximum salinity: Nonsaline (0.0 to 1.4 mmhos/cm)
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=== Conservation Service

Web Soil Survey 11/27/2022
National Cooperative Soil Survey Page 1 of 3



Map Unit Description: Merrimac-

County, Massachusetts

Urban land complex, 0 to 8 percent slopes—Middlesex 219 Melrose Street

Sodium adsorption ratio, maximum: 1.0
Available water supply, 0 to 60 inches: Low (about 4.6 inches)

Interpretive groups

Land capability classification (imgated): None specified
Land capability classification (nonirrigated): 2e
Hydrologic Soil Group: A

Ecological site: F144AY022MA - Dry Outwash

Hydric soil rating: No

Description of Urban Land

Typical profile

M - 0 to 10 inches: cemented material

Properties and qualities

Slope: 0 to 8 percent

Depth to restrictive feature: 0 inches to manufactured layer

Runoff class: Very high

Capacily of the most limiting layer to transmit water (Ksat): Very low
(0.00 to 0.00 in‘hr)

Available water supply, 0 to 60 inches: Very low (about 0.0 inches)

Interpretive groups

Land capability classification (irrigated): None specified
Land capability classification (nonirrigated): 8
Hydrologic Soil Group: D

Hydric soil rating: Unranked

Minor Components
Windsor

Percent of map unit: 5 percent

Landform: Outwash terraces, dunes, outwash plains, deltas
Landform position (three-dimensional): Tread, riser
Down-slope shape: Linear, convex

Across-slope shape: Linear, convex

Hydric soil rating: No

Sudbury

Percent of map unit: 5 percent

Landform: Deltas, terraces, outwash plains
Landform position (two-dimensional): F ootslope
Landform position (three-dimensional): Tread, dip
Down-slope shape: Concave

Across-slope shape: Linear

Hydric soil rating: No

Hinckley

Percent of map unit: 5 percent

Landform: Deltas, kames, eskers, outwash plains

Landform position (two-dimensional): Summit, shoulder, backslope

Landform position (three-dimensional): Head slope, nose slope,
Crest, side slope, rise

Down-slope shape: Convex

UsDA

Natural Resources
Conservation Service
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Map Unit Description: Merrimac-

Urban land complex, 0 to 8 percent slopes—Middlesex
County, Massachusetts

219 Melrose Street

Across-slope shape: Convex, linear
Hydric soil rating: No

Data Source Information

Soil Survey Area: Middlesex County, Massachusetts
Survey Area Data: Version 22, Sep 9, 2022

UsDA  Natural Resources

Web Soil Survey
=== Conservation Service

11/27/2022
National Cooperative Soil Survey
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