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1.0  PROJECT OVERVIEW 
 
The Applicant plans to install a new pool at the rear yard of the newly constructed house at 53 
Wendell Road.  Currently the property slopes from the rear of the house north to the rear lot 
line and adjacent property.  The rear yard steps down from south to north, the high portion of 
the yard is above the flood zone, while the rear half of the yard steps down to a lower area that 
is within a 100-year flood zone.  A pool is proposed within the lower rear yard in the area of 
the flood zone.  The intent of the drainage design is to mimic the flow patterns that exist today 
by installing a drainage system to collect the stormwater runoff from the upper yard area and 
direct it to an infiltration system. The effect of collecting and mitigation the upper rear yard and 
installing the pool in the lower rear yard will result in a net decrease in stormwater runoff at the 
rear property line.    
 
DESIGN CRITERIA 
 
The Natural Resources Conservation Services (“NRCS”), formerly the Soil Conservation Service 
(“SCS”), Technical Releases number 20 and 55 (TR-20 and TR-55), were used in the HydroCAD 
computer software program to model the hydrology of the watershed.  This program was used to 
calculate existing and proposed conditions.  Design criteria included the following: 
 
• The stormwater management system is designed for the 8.78-inch storm event using 

HydroCAD, a TR-20 and TR-55 based hydrologic software program. 
• Post-development peak discharge rates will not exceed pre-development peak discharge rates 

for the7-inch event. 
• Minimum Tc is five minutes. 
• The proposed drainage system provides infiltration opportunity through the proposed 

stormwater system.  
• The following rainfall amounts were used: 

 

Table 1:  Type III – 24 Hour Rainfall 
Storm Event 

8.78-inch 8.78-inch 
Source:  City of Newton Requirements 

 
3.0  STORMWATER MANAGEMENT 
  
The proposed stormwater management design compares the existing and proposed areas and 
mitigates the change in impervious area.  The design point for the project is the rear property line.  
The rear yard is split between the upper and lower areas that both drain to the design point. The 
management system is designed to capture the upper yard before it flows from the upper to the 
lower and then to the design point.  By capturing the upper yard and retaining the flow, the net 
decrease in runoff for the entire yard is reduced below the existing conditions.  Table 2 below 
tabulates the pervious verses impervious areas for the pre and post developed conditions.  Table 
2 shows that there is an increase in impervious area at the rear yard causing an increase in 
stormwater runoff.  
 

Table 2:  Surface Comparison 

 Pervious (sf) Impervious (sf) Total (sf) 

Existing Conditions 10,256 0 10,256 

Proposed Conditions 9,070 1,186 10,256 
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The total area indicated above represents the entire catchment area that drains to the design point 
as described above. The proposed site design implements stormwater mitigation measures 
designed to address the increase in impervious area created by the pool construction. Stormwater 
runoff collected from the front of the property is conveyed to a linear trench drain along the northern 
edge of the upper yard area.  The linear trench will also include area drains to collect stormwater.  
The trench drain is designed with a complimentary linear retention pipe set in a gravel envelope.    
 
The peak rate of runoff and the volume of runoff to these points has been analyzed for the pre and 
post conditions.  The results of these analyses is tabulated below.  The result of the proposed 
design is a net decrease in stormwater leaving the site at the rear yard.  

Table 3:  Peak Runoff Rates 
 

Storm Event Front 

 Existing (cfs) Proposed (cfs) 

8.78-inch 2.27 2.20 

 

4.0  CONCLUSIONS 
 
Mitigation measures have been designed and specifically tailored to the property and the project to 
treat the increase in stormwater runoff generated from the increase in impervious area proposed 
at the property. The design incorporates a closed drainage system with an underground infiltration 
area for the rear yard area. 

The proposed stormwater management techniques and systems implemented in this design meet 
or exceed the City of Newton requirements for stormwater mitigation. 
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Routing Diagram for 43 Wendell
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HydroCAD® 10.00-20  s/n 07330  © 2017 HydroCAD Software Solutions LLC

Subcat Reach Pond Link



43 Wendell
  Printed  10/27/2019Prepared by {enter your company name here}
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Area Listing (all nodes)

Area
(acres)

CN Description
(subcatchment-numbers)

0.444 74 >75% Grass cover, Good, HSG C  (1S, 6S, 7S)
0.027 98 Paved parking, HSG A  (6S)
0.471 75 TOTAL AREA



43 Wendell
  Printed  10/27/2019Prepared by {enter your company name here}
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Ground Covers (all nodes)

HSG-A
(acres)

HSG-B
(acres)

HSG-C
(acres)

HSG-D
(acres)

Other
(acres)

Total
(acres)

Ground
Cover

Subcatchment
Numbers

0.000 0.000 0.444 0.000 0.000 0.444 >75% Grass cover, Good 1S, 6S, 
7S

0.027 0.000 0.000 0.000 0.000 0.027 Paved parking 6S
0.027 0.000 0.444 0.000 0.000 0.471 TOTAL AREA



Type II 24-hr  100-Year Rainfall=8.78"43 Wendell
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Time span=3.00-26.00 hrs, dt=0.06 hrs, 384 points
Runoff by SCS TR-20 method, UH=SCS, Weighted-CN

Reach routing by Stor-Ind+Trans method  -  Pond routing by Stor-Ind method

Runoff Area=10,256 sf   0.00% Impervious   Runoff Depth=5.63"Subcatchment 1S: Existing
   Tc=5.0 min   CN=74   Runoff=2.27 cfs  0.110 af

Runoff Area=5,565 sf   21.31% Impervious   Runoff Depth=6.24"Subcatchment 6S: Proposed Lower
   Tc=5.0 min   CN=79   Runoff=1.34 cfs  0.066 af

Runoff Area=4,692 sf   0.00% Impervious   Runoff Depth=5.63"Subcatchment 7S: Proposed Upper
   Tc=5.0 min   CN=74   Runoff=1.04 cfs  0.051 af

   Inflow=2.20 cfs  0.098 afReach 8R: Design Point
   Outflow=2.20 cfs  0.098 af

Peak Elev=121.35'  Storage=0.006 af   Inflow=1.04 cfs  0.051 afPond 13P: (new Pond)
   Discarded=0.02 cfs  0.019 af   Primary=0.91 cfs  0.031 af   Outflow=0.93 cfs  0.051 af

Total Runoff Area = 0.471 ac   Runoff Volume = 0.227 af   Average Runoff Depth = 5.79"
94.22% Pervious = 0.444 ac     5.78% Impervious = 0.027 ac



Type II 24-hr  100-Year Rainfall=8.78"43 Wendell
  Printed  10/27/2019Prepared by {enter your company name here}
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Summary for Subcatchment 1S: Existing

Runoff = 2.27 cfs @ 11.95 hrs,  Volume= 0.110 af,  Depth= 5.63"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 3.00-25.98 hrs, dt= 0.06 hrs
Type II 24-hr  100-Year Rainfall=8.78"

Area (sf) CN Description
10,256 74 >75% Grass cover, Good, HSG C
10,256 100.00% Pervious Area

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

5.0 Direct Entry, 

Subcatchment 1S: Existing

Runoff

Hydrograph

Time  (hours)
2422201816141210864
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lo

w
  (
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Type II 24-hr
100-Year Rainfall=8.78"
Runoff Area=10,256 sf

Runoff Volume=0.110 af
Runoff Depth=5.63"

Tc=5.0 min
CN=74

2.27 cfs



Type II 24-hr  100-Year Rainfall=8.78"43 Wendell
  Printed  10/27/2019Prepared by {enter your company name here}
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Summary for Subcatchment 6S: Proposed Lower

Runoff = 1.34 cfs @ 11.95 hrs,  Volume= 0.066 af,  Depth= 6.24"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 3.00-25.98 hrs, dt= 0.06 hrs
Type II 24-hr  100-Year Rainfall=8.78"

Area (sf) CN Description
4,379 74 >75% Grass cover, Good, HSG C
1,186 98 Paved parking, HSG A
5,565 79 Weighted Average
4,379 78.69% Pervious Area
1,186 21.31% Impervious Area

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

5.0 Direct Entry, 

Subcatchment 6S: Proposed Lower

Runoff

Hydrograph

Time  (hours)
2422201816141210864

F
lo

w
  (

cf
s)

1

0

Type II 24-hr
100-Year Rainfall=8.78"

Runoff Area=5,565 sf
Runoff Volume=0.066 af

Runoff Depth=6.24"
Tc=5.0 min

CN=79

1.34 cfs



Type II 24-hr  100-Year Rainfall=8.78"43 Wendell
  Printed  10/27/2019Prepared by {enter your company name here}
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Summary for Subcatchment 7S: Proposed Upper

Runoff = 1.04 cfs @ 11.95 hrs,  Volume= 0.051 af,  Depth= 5.63"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 3.00-25.98 hrs, dt= 0.06 hrs
Type II 24-hr  100-Year Rainfall=8.78"

Area (sf) CN Description
4,692 74 >75% Grass cover, Good, HSG C
4,692 100.00% Pervious Area

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

5.0 Direct Entry, 

Subcatchment 7S: Proposed Upper

Runoff

Hydrograph

Time  (hours)
2422201816141210864

F
lo

w
  (

cf
s)

1

0

Type II 24-hr
100-Year Rainfall=8.78"

Runoff Area=4,692 sf
Runoff Volume=0.051 af

Runoff Depth=5.63"
Tc=5.0 min

CN=74

1.04 cfs



Type II 24-hr  100-Year Rainfall=8.78"43 Wendell
  Printed  10/27/2019Prepared by {enter your company name here}
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Summary for Reach 8R: Design Point

Inflow Area = 0.235 ac, 11.56% Impervious,  Inflow Depth = 4.97"    for  100-Year event
Inflow = 2.20 cfs @ 11.96 hrs,  Volume= 0.098 af
Outflow = 2.20 cfs @ 11.96 hrs,  Volume= 0.098 af,  Atten= 0%,  Lag= 0.0 min

Routing by Stor-Ind+Trans method, Time Span= 3.00-25.98 hrs, dt= 0.06 hrs

Reach 8R: Design Point

Inflow
Outflow

Hydrograph

Time  (hours)
2422201816141210864

F
lo

w
  (

cf
s)

2

1

0

Inflow Area=0.235 ac
2.20 cfs

2.20 cfs
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Summary for Pond 13P: (new Pond)

Inflow Area = 0.108 ac, 0.00% Impervious,  Inflow Depth = 5.63"    for  100-Year event
Inflow = 1.04 cfs @ 11.95 hrs,  Volume= 0.051 af
Outflow = 0.93 cfs @ 11.99 hrs,  Volume= 0.051 af,  Atten= 10%,  Lag= 2.1 min
Discarded = 0.02 cfs @ 11.99 hrs,  Volume= 0.019 af
Primary = 0.91 cfs @ 11.99 hrs,  Volume= 0.031 af

Routing by Stor-Ind method, Time Span= 3.00-25.98 hrs, dt= 0.06 hrs / 2
Peak Elev= 121.35' @ 11.99 hrs   Surf.Area= 0.004 ac   Storage= 0.006 af

Plug-Flow detention time= 46.1 min calculated for 0.050 af (100% of inflow)
Center-of-Mass det. time= 46.7 min ( 855.2 - 808.5 )

Volume Invert Avail.Storage Storage Description
#1A 118.50' 0.005 af 2.33'W x 82.00'L x 3.00'H Field A

0.013 af Overall - 0.001 af Embedded = 0.012 af  x 40.0% Voids
#2A 119.50' 0.001 af CPP single-wall  10"  x 4  Inside #1

Inside= 10.0"W x 10.0"H => 0.70 sf x 20.00'L = 14.0 cf
Outside= 12.0"W x 12.0"H => 0.70 sf x 20.00'L = 14.0 cf

0.006 af Total Available Storage

     Storage Group A created with Chamber Wizard

Device Routing     Invert Outlet Devices
#1 Discarded 118.50' 2.410 in/hr Exfiltration over Surface area   

Conductivity to Groundwater Elevation = 114.00'   
#2 Primary 122.00' 8.0" Horiz. Orifice/Grate X 2.00    C= 0.600   

Limited to weir flow at low heads   
#3 Primary 120.00' 4.0" Vert. Orifice/Grate X 2.00    C= 0.600   

Discarded OutFlow  Max=0.02 cfs @ 11.99 hrs  HW=121.29'   (Free Discharge)
1=Exfiltration  ( Controls 0.02 cfs)

Primary OutFlow  Max=0.89 cfs @ 11.99 hrs  HW=121.29'   (Free Discharge)
2=Orifice/Grate  ( Controls 0.00 cfs)
3=Orifice/Grate  (Orifice Controls 0.89 cfs @ 5.10 fps)
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Pond 13P: (new Pond)

Inflow
Outflow
Discarded
Primary

Hydrograph

Time  (hours)
2422201816141210864

F
lo

w
  (
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Inflow Area=0.108 ac
Peak Elev=121.35'

Storage=0.006 af

1.04 cfs

0.93 cfs

0.02 cfs

0.91 cfs



 
 
 
 
 
 
 
 
 
 

Operation and Maintenance 
 
 
 
 
 
 
 
 
 
 
 
 













 
 
 
 
 
 
 
 

Abutters 
 
 
 
 
 
 
 
 
 
 
 
 
 
 







 
 
 
 
 
 
 
 
 
 
 
 

Fee Checks 
 
 
 
 





 
 
 
 
 
 
 
 
 
 
 

Plans 
 
 
 
 











Sharav-Zalkind 
Residence

53 Wendell Road
Newton  MA

29 Oct 2019

AS NOTED

NORTH

SITE DETAILS + PLANT LIST 5.0
Project 
Name:

Project 
Location:

Title: Sheet No:

Scale:

14 Spring Street
Waltham MA 02451
781 850 2731  

Date:

R
e

vi
si

o
n

s

Number Date Description

DESIGN ▪ ENGINEERING ▪ INNOVATION

28 Beacon Street
Marblehead MA 01945
617 686 9875  

Stamp: Stamp:

CITY OF NEWTON BASE

2'
-0

"

3'
-0

"  
M

IN
 T

Y
P

+/
- 8

"

3'
-0

" M
IN

 T
Y

P

FLOW

10'-0" MAX 

16
" M

IN

36" MIN. WOODEN FENCE POSTS 
DRVEN 16" MIN. INTO GROUND

FILTER FABRIC
EXISTING SUBGRADE

SILT FENCE
Scale: 1/2" = 1'-0"2

122.3

3'
-2

"
6"

4"

4"

119.8

118.3

3/8" ANGULAR WASHED PEASTONE

GEOTEXTILE FILTER FABRIC

10" PERFORATED CPP

3/4 TO 1-1/2" DOUBLE WASHED AGGREGATE

4" PVC OVERFLOW, ONE AT EACH END 
OF SYSTEM

2'-2"

COMPACTED OR UNDISTRUBED 
SUBGRADE

4" SQUARE AREA DRAIN, ONE AT EACH END 
OF SYSTEM AND AT 20-FOOT INTERVALS.
STEEL EDGING RAISED 1"

121.3

INFILTRATION TRENCH
Scale: 1/2" = 1'-0"1

PLANT LIST   Zalkind Residence PERMIT
Sym Latin Name Common Name Quantity Size Notes Caliper Inch

Canopy Trees
GB Ginkgo biloba Maidenhair Tree 1 3" CAL single trunk 3
NS Nyssa sylvatica Black Gum 1 3" CAL single trunk 3

Trees
AG Acer grisuem Paperbark Maple 1 8-10' HGT single stem 3
BP Betula papyrifera Paper Birch 5 8-10' HGT multi-stem 15
CC Malus 'Honeycrisp' Honeycrisp Apple 3 2" CAL single trunk 6
MS Magnolia soulangiana 'Alba Superba' Alba Superba Saucer Magnolia 1 8–10' HGT multi-stem 3
MV Magnolia virginiana Sweetbay Magnolia 3 8–10' HGT multi-stem 9

Hedge 42
FG Fagus grandiflora American Beech 25 6-7' HGT single trunk 37.5

Shrubs
CA Clethra alnifolia Sweet Pepperbush 12 #5 CONT
CF Cornus alternifolia Pagoda Dogwood 6 #5 CONT
FG Fothergilla gardenii Dwarf Fothergilla 10 #5 CONT
HQ Hydrangea  querifolia Oakleaf Hydrangea 6 #5 CONT
IP Ilex penduculosa Longstalk Holly 16 #5 CONT
TC Tsuga canadensis Eastern Hemlock 12 #5 CONT
VA Viburnum acerfolium Mapleleaf Viburnum 8 #5 CONT
VP Viburnum plicatum tom. 'Mariesii' Mariesi Doublefile Viburnum 3 #5 CONT

Perennials/ Groundcover
Native Selections such as: 

Aster divaricatus White Woodland Aster
Convallaria majlis Lily of the Valley
Epimedium x versicolor 'Sulphureum' 'Sulphureum' Barrenwort
Dicentra canadensis Squirrel Corn/ Fringed Bleeding Heart
Geranium macrorrhizum Big-root Geranium
Tiarella cordifolia 'Elizabeth Oliver' 'Elizabeth Oliver' Foamflower
Polygonatum biflorum Solomons Seal

PLANT SCHEDULE3
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