




__________________________________________________________________________________________________________

FLOOR AREA RATIO WORKSHEET

For Residential Single and Two Family Structures

Property address: ______________________________________________________________________

Zoning District: _______________________ Lot Size: ________________________

FAR Calculations for
Regulations Effective As Of October 15, 2011

Inputs (square feet)
1. First story
2. Attached garage
3. Second story
4. Atria, open wells, and other vertical spaces (if not counted in first/second story)
5. Certain floor area above the second story1b

6. Enclosed porches2b

7. Mass below first story3b

8. Detached garage
9. Area above detached garages with a ceiling height of 7’ or greater
10. Other detached accessory buildings (one detached building up to 120 sq. ft. is exempt)

FAR of Proposed Structure(s)
A. Total gross floor area

(sum of rows 1 9 above)
B. Lot size
C. FAR = A/B

Allowed FAR
Allowable FAR
Bonus of .02 if eligible4b

TOTAL Allowed FAR

Setti D. Warren 
Mayor 

City of Newton, Massachusetts
Department of Inspectional Services 

1000 Commonwealth Avenue Newton, Massachusetts 02459 

Telephone 
(617) 796-1060

Telefax
(617) 796-1086

TDD/TTY
(617) 796-1089

www.newtonma.gov 

John Lojek 
Commissioner

40 Williston Road- Proposed Rear Lot

SR3

1165 sqft
NA
46 sf >75 sf- NA
NA

1994.4 sqft
541.7 sqft

NA
NA
NA
NA

3701.1 sqft
13,949 sqft
.26

.24

3463.2 sqft
NA

13949 SQ. FT.



__________________________________________________________________________________________________________

FLOOR AREA RATIO WORKSHEET 

For Residential Single and Two Family Structures 

Property address: ______________________________________________________________________ 

Zoning District: _______________________       Lot Size: ________________________ 

FAR Calculations for 
Regulations Effective As Of October 15, 2011 

Inputs (square feet) 
1. First story  
2. Attached garage  
3. Second story  
4. Atria, open wells, and other vertical spaces (if not counted in first/second story)  
5. Certain floor area above the second story1b   
6. Enclosed porches2b  
7. Mass below first story3b  
8. Detached garage  
9. Area above detached garages with a ceiling height of 7’ or greater  
10. Other detached accessory buildings (one detached building up to 120 sq. ft. is exempt)   

FAR of Proposed Structure(s) 
A. Total gross floor area

(sum of rows 1‐9 above)
B. Lot size  
C. FAR = A/B

Allowed FAR 
Allowable FAR    
Bonus of .02 if eligible4b

TOTAL Allowed FAR    

Setti D. Warren 
Mayor 

City of Newton, Massachusetts
Department of Inspectional Services 

1000 Commonwealth Avenue Newton, Massachusetts 02459 

Telephone 
(617) 796-1060

Telefax
(617) 796-1086

TDD/TTY
(617) 796-1089

www.newtonma.gov 

John Lojek 
Commissioner

11,150 sqft

11,150 sqft
.42

40 Williston Road, Auburndale, MA 02466

SR3

Proposed- front lot

1721 sqft

NA

NA

NA

422 sqft

NA
NA

.41
NA

1160 sqft

1003 sqft

428 sqft

4571.5 sqft

4734 sqft



Grade Plane Caclulation

41 Williston Rd

Updated: 10‐28‐2019

Segment Elevation Length

Grade Plane 

Average

A 119 24 11.37

B 119 6.7 3.17

C 118.65 27.7 13.01

D 117.2 5.3 2.47

E 117.2 5.3 2.48

F 117.8 26.1 12.27

G 118.25 15 7.07

H 118.5 41.4 19.54

I 118.5 18.8 8.89

J 119 14.7 7.03

K 121.25 27 12.92

L 119 39.1 18.53

251.1 118.75
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PROJECT OVERVIEW 

The project is a proposed subdivision of a single-family home lot into two lots and construction of a new 
single-family house located at 40 Williston Road, Newton, MA.   The proposed house will be constructed 
west of the existing house.   Construction will include a new curb cut, driveway, and utility services.   A 
new circular driveway will be constructed for the existing house to remain.  The work results in a net 
increase of impervious area of greater than 400 square feet.    Per the City of Newton local ordinance, 
the project requires review of stormwater management. 

In order to mitigate the increase in stormwater runoff, the project will utilize a set of underground 
infiltration chambers and leaching basins.  The following is a summary of existing and proposed drainage 
characteristics for the property.      

 

EXISTING CONDITIONS 

The existing property is located on the east side of Williston Road and slopes up away from the road.   
The property is typical for a suburban lot with mostly lawn area, some plant beds, and tree cover.    

There is an existing 3 story home and detached garage on the property.   All building downspouts 
discharge directly onto the ground.  There are no evident stormwater management controls.   

For the purposes of this analysis, the property line shall represent the watershed area.  The area totals 
25,098 square feet, and the design point is the southwest corner of the lot at Williston Road.   There is 
an existing catchbasin in Williston Road that collects the majority of the runoff from the property.   

The drainage calculations included with this narrative provide a quantitative description of the various 
cover types, curve numbers, etc.As summary of existing flows and runoff volumes are noted in Table 1.   

 

TABLE 1 – EXISTING RUNOFF 

Design 
Point 

 
2-YEAR 10-YEAR 100-YEAR 

DP-1 
Flow (cfs) 0.06 0.39 2.18 

Vol. (cf) 441 1,457 6,392 

 

Soils 

The existing soil material has been identified from the NRCS Soils Maps.  A copy of the soils maps are 
included with this narrative.    Soils on the property are described in the table below: 

TABLE 2 – SOIL TYPES 

NRCS MAP UNIT MAP UNIT NAME HYDROLOGIC SOIL GROUP 
626B Merrimac-Urban land complex A 
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In addition to the soil map, a deep hole soil observation was performed on the property in the area of 
the proposed stormwater recharge system.   The results of the test are detailed on the proposed site 
plan, and determined the soils to be a loose Sand, well suited for infiltration best management 
practices.   

PROPOSED CONDITIONS 

In the proposed conditions, the overall watershed has been broken down into smaller subcatchment 
areas to adequately size proposed stormwater best management practices (BMPs).  These areas are 
described below:  

PW-1a 

This area includes the southern portion of the new driveway, front yard areas, and a portion of the roof 
for the existing house.  This area represents the subcatchment area for proposed Leaching Basin LB-2.   

PW-1b 

This area includes the northern portion of the new driveway, front yard areas, and a portion of the roof 
for the existing house.  This area represents the subcatchment area for proposed Leaching Basin LB-3.   

PW-2a 

This area is a small landscaped area that discharges overland directly to Williston Road.   

PW-2b     

This area represents the side and rear yards of the existing house.  Surface types include the remainder 
of the roof top area that discharges directly to the ground, patio areas, and new lawn areas.   Runoff 
from this watershed flow overland directly to Williston Road.    

PW-3a 

This area consists of the roof of the proposed house and the landscaped area behind the new house.   
Runoff from this area is captured via a pipe network and routed into a series of underground chambers.  
The chambers are designed with an overflow to proposed Leaching Basin LB-1.  In the event that LB-1 
surcharges, it will further overflow to Williston Road.     

PW-3b 

This area includes the proposed driveway and some adjacent landscaped areas.   Runoff from this area is 
collected by Leaching Bains LB-1.   In larger storms, the calculations demonstrate that LB-1 may 
surcharge and have some discharge to the design point, Williston Road.   
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The following two tables compare existing runoff flows and volumes to proposed flows and volumes  

 

TABLE 3 – RUNOFF FLOW (CFS) COMPARISON 

Design 
Point   2-YEAR 10-YEAR 100-YEAR 

DP-1 
Existing 0.06 0.39 2.18 

Proposed 0.01 0.18 2.17 

 

TABLE 4 – RUNOFF VOLUME (CF) COMPARISON 

Design 
Point   2-YEAR 10-YEAR 100-YEAR 

DP-1 
Existing 441 1,457 6,392 

Proposed 108 495 3,936 

 

 

METHEDOLOGY 

The stormwater design was prepared in accordance with the City of Newton, Requirements for On-Site 
Drainage (Stormwater Management) 2018 

HYDROLOGIC MODEL DESCRIPTION 

The peak rate of runoff and sizing of detention BMP’s was determined using techniques and data found 
in the following: 

1. Urban Hydrology for Small Watersheds – Technical Release 55 by the United States Department 
of Agriculture Soils Conservation Service, June 1986. Runoff curve numbers and 24-hour 
precipitation values were obtained from this reference. 

2. HydroCAD© Stormwater Modeling System by HydroCAD Software Solutions LLC, version 10.0.  
The HydroCAD program was used to generate the runoff hydrographs for the watershed areas, 
to determine discharge/stage/storage characteristics for the infiltration systems, to perform 
drainage routing and to combine the results of the runoff hydrographs.  This software is based 
on the Soil Conservation Service (SCS) TR-20 program 

DESIGN STORMS & RAINFALL INTENSITY 

Rainfall data for the 2, 10, and 100- year frequency rainfall events (for a 24-hour precipitation) was 
taken from the City of Newton’s Requirements for On-Site Drainage (Stormwater Management) 
guidelines.   
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TIME OF CONCENTRATION 

The ‘time of concentration’ (Tc) for each watershed was determined by finding the time necessary for 
runoff to travel from the hydraulically most distant point in the watershed to the point of concentration. 
The travel path was drawn based on the topography and the time was calculated using the TR-55 
Method and HydroCAD. In accordance with TR-55, a minimum Tc of 0.1 hours (6.0 minutes) was used.  

CURVE NUMBERS 

Curve numbers were developed for each of the different use categories and hydrologic soil group types 
within each watershed.  The curve numbers were based on the SCS TR-55 method and are included in 
the drainage calculations. 

 

ENCLOSURES:  

• Watershed Maps (Existing AND Proposed) 
• NRCS Soils Map AND DESCRIPTION 
• HydroCAD Calculations 
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Map Unit Legend

Map Unit Symbol Map Unit Name Acres in AOI Percent of AOI

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

4.1 100.0%

Totals for Area of Interest 4.1 100.0%

Soil Map—Middlesex County, Massachusetts

Natural Resources
Conservation Service

Web Soil Survey
National Cooperative Soil Survey

11/20/2019
Page 3 of 3



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
Farmland 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: Moraines, outwash plains, kames, eskers, outwash 

terraces
Landform position (two-dimensional): Backslope, footslope, 

summit, shoulder
Landform position (three-dimensional): Side slope, crest, 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
Bw2 - 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
Natural 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 in profile: 2 percent
Salinity, maximum in profile: Nonsaline (0.0 to 1.4 mmhos/cm)

Map Unit Description: Merrimac-Urban land complex, 0 to 8 percent slopes---Middlesex 
County, Massachusetts

Natural Resources
Conservation Service

Web Soil Survey
National Cooperative Soil Survey

11/20/2019
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Sodium adsorption ratio, maximum in profile: 1.0
Available water storage in profile: Low (about 4.6 inches)

Interpretive groups
Land capability classification (irrigated): None specified
Land capability classification (nonirrigated): 2e
Hydrologic Soil Group: A
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
Capacity of the most limiting layer to transmit water (Ksat): Very 

low (0.00 to 0.00 in/hr)
Available water storage in profile: 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: Deltas, outwash plains, dunes, outwash terraces
Landform position (three-dimensional): Riser, tread
Down-slope shape: Linear, convex
Across-slope shape: Linear, convex
Hydric soil rating: No

Sudbury
Percent of map unit: 5 percent
Landform: Terraces, deltas, outwash plains
Landform position (two-dimensional): Footslope
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, outwash plains, kames, eskers
Landform position (two-dimensional): Summit, shoulder, backslope
Landform position (three-dimensional): Nose slope, crest, head 

slope, side slope, rise
Down-slope shape: Convex
Across-slope shape: Convex, linear

Map Unit Description: Merrimac-Urban land complex, 0 to 8 percent slopes---Middlesex 
County, Massachusetts

Natural Resources
Conservation Service

Web Soil Survey
National Cooperative Soil Survey

11/20/2019
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Hydric soil rating: No

Data Source Information

Soil Survey Area: Middlesex County, Massachusetts
Survey Area Data: Version 19, Sep 12, 2019

Map Unit Description: Merrimac-Urban land complex, 0 to 8 percent slopes---Middlesex 
County, Massachusetts

Natural Resources
Conservation Service

Web Soil Survey
National Cooperative Soil Survey

11/20/2019
Page 3 of 3



1S

Existing Watershed

Routing Diagram for Existing Conditions
Prepared by PVI Site Design, LLC,  Printed 11/20/2019
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Summary for Subcatchment 1S: Existing Watershed

Runoff = 0.06 cfs @ 12.33 hrs,  Volume= 441 cf,  Depth> 0.21"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 5.00-20.00 hrs, dt= 0.02 hrs
Type III 24-hr  2-Year Rainfall=3.20"

Area (sf) CN Description
3,102 98 Roofs, HSG A
3,552 98 Paved parking, HSG A

18,444 39 >75% Grass cover, Good, HSG A
25,098 55 Weighted Average
18,444 73.49% Pervious Area

6,654 26.51% Impervious Area

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

6.0 Direct Entry, Assumed
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Summary for Subcatchment 1S: Existing Watershed

Runoff = 0.39 cfs @ 12.11 hrs,  Volume= 1,457 cf,  Depth> 0.70"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 5.00-20.00 hrs, dt= 0.02 hrs
Type III 24-hr  10-Year Rainfall=4.60"

Area (sf) CN Description
3,102 98 Roofs, HSG A
3,552 98 Paved parking, HSG A

18,444 39 >75% Grass cover, Good, HSG A
25,098 55 Weighted Average
18,444 73.49% Pervious Area

6,654 26.51% Impervious Area

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

6.0 Direct Entry, Assumed
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Summary for Subcatchment 1S: Existing Watershed

Runoff = 2.18 cfs @ 12.09 hrs,  Volume= 6,392 cf,  Depth> 3.06"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 5.00-20.00 hrs, dt= 0.02 hrs
Type III 24-hr  100-Year Rainfall=8.78"

Area (sf) CN Description
3,102 98 Roofs, HSG A
3,552 98 Paved parking, HSG A

18,444 39 >75% Grass cover, Good, HSG A
25,098 55 Weighted Average
18,444 73.49% Pervious Area

6,654 26.51% Impervious Area

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

6.0 Direct Entry, Assumed
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Summary for Subcatchment PW-1A: Proposed Watershed

Runoff = 0.03 cfs @ 12.10 hrs,  Volume= 121 cf,  Depth> 0.57"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-24.00 hrs, dt= 0.01 hrs
Type III 24-hr  1-Year Rainfall=2.50"

Area (sf) CN Description
628 98 Roofs, HSG A
828 98 Paved parking, HSG A

1,098 39 >75% Grass cover, Good, HSG A
2,554 73 Weighted Average
1,098 42.99% Pervious Area
1,456 57.01% Impervious Area

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

6.0 Direct Entry, Assumed

Summary for Subcatchment PW-1B: Proposed Watershed

Runoff = 0.03 cfs @ 12.10 hrs,  Volume= 110 cf,  Depth> 0.84"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-24.00 hrs, dt= 0.01 hrs
Type III 24-hr  1-Year Rainfall=2.50"

Area (sf) CN Description
466 98 Roofs, HSG A
596 98 Paved parking, HSG A
512 39 >75% Grass cover, Good, HSG A

1,574 79 Weighted Average
512 32.53% Pervious Area

1,062 67.47% Impervious Area

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

6.0 Direct Entry, Assumed

Summary for Subcatchment PW-2A: Proposed Watershed

Runoff = 0.00 cfs @ 0.00 hrs,  Volume= 0 cf,  Depth= 0.00"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-24.00 hrs, dt= 0.01 hrs
Type III 24-hr  1-Year Rainfall=2.50"
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Area (sf) CN Description
276 39 >75% Grass cover, Good, HSG A
276 100.00% Pervious Area

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

6.0 Direct Entry, Assumed

Summary for Subcatchment PW-2B: Proposed Watershed

Runoff = 0.00 cfs @ 16.70 hrs,  Volume= 20 cf,  Depth> 0.02"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-24.00 hrs, dt= 0.01 hrs
Type III 24-hr  1-Year Rainfall=2.50"

Area (sf) CN Description
1,007 98 Roofs, HSG A

838 98 Paved parking, HSG A
8,261 39 >75% Grass cover, Good, HSG A

10,106 50 Weighted Average
8,261 81.74% Pervious Area
1,845 18.26% Impervious Area

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

6.0 Direct Entry, Assumed

Summary for Subcatchment PW-3A: Proposed house

Runoff = 0.09 cfs @ 12.10 hrs,  Volume= 291 cf,  Depth> 0.69"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-24.00 hrs, dt= 0.01 hrs
Type III 24-hr  1-Year Rainfall=2.50"

Area (sf) CN Description
3,201 98 Roofs, HSG A
1,839 39 >75% Grass cover, Good, HSG A
5,040 76 Weighted Average
1,839 36.49% Pervious Area
3,201 63.51% Impervious Area

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

6.0 Direct Entry, Assumed
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Summary for Subcatchment PW-3d: Proposed Watershed

Runoff = 0.15 cfs @ 12.09 hrs,  Volume= 461 cf,  Depth> 1.00"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-24.00 hrs, dt= 0.01 hrs
Type III 24-hr  1-Year Rainfall=2.50"

Area (sf) CN Description
4,016 98 Paved parking, HSG A
1,532 39 >75% Grass cover, Good, HSG A
5,548 82 Weighted Average
1,532 27.61% Pervious Area
4,016 72.39% Impervious Area

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

6.0 Direct Entry, Assumed

Summary for Reach 7R: Design Point

Inflow Area = 25,098 sf, 46.14% Impervious,  Inflow Depth > 0.01"    for  1-Year event
Inflow = 0.00 cfs @ 16.70 hrs,  Volume= 20 cf
Outflow = 0.00 cfs @ 16.70 hrs,  Volume= 20 cf,  Atten= 0%,  Lag= 0.0 min

Routing by Stor-Ind+Trans method, Time Span= 0.00-24.00 hrs, dt= 0.01 hrs

Summary for Pond 3P: LB-2

Inflow Area = 2,554 sf, 57.01% Impervious,  Inflow Depth > 0.57"    for  1-Year event
Inflow = 0.03 cfs @ 12.10 hrs,  Volume= 121 cf
Outflow = 0.01 cfs @ 12.44 hrs,  Volume= 120 cf,  Atten= 59%,  Lag= 20.1 min
Discarded = 0.01 cfs @ 12.44 hrs,  Volume= 120 cf
Primary = 0.00 cfs @ 0.00 hrs,  Volume= 0 cf

Routing by Stor-Ind method, Time Span= 0.00-24.00 hrs, dt= 0.01 hrs / 2
Peak Elev= 101.51' @ 12.44 hrs   Surf.Area= 64 sf   Storage= 17 cf

Plug-Flow detention time= 9.0 min calculated for 120 cf (100% of inflow)
Center-of-Mass det. time= 8.0 min ( 890.7 - 882.6 )

Volume Invert Avail.Storage Storage Description
#1 102.25' 141 cf 6.00'D x 5.00'H Vertical Cone/Cylinder  Inside #2
#2 101.25' 243 cf 8.00'W x 8.00'L x 6.00'H Prismatoid

384 cf Overall - 141 cf Embedded = 243 cf
384 cf Total Available Storage

Device Routing     Invert Outlet Devices
#1 Discarded 101.25' 8.270 in/hr Exfiltration over Surface area   

Conductivity to Groundwater Elevation = 99.00'   
#2 Primary 105.75' 24.0" Horiz. Orifice/Grate    C= 0.600   



Williston Road, Newton
Type III 24-hr  1-Year Rainfall=2.50"Proposed Conditions

  Printed  11/20/2019Prepared by PVI Site Design, LLC
Page 5HydroCAD® 10.00-22  s/n 09993  © 2018 HydroCAD Software Solutions LLC

Limited to weir flow at low heads   

Discarded OutFlow  Max=0.01 cfs @ 12.44 hrs  HW=101.51'   (Free Discharge)
1=Exfiltration  ( Controls 0.01 cfs)

Primary OutFlow  Max=0.00 cfs @ 0.00 hrs  HW=101.25'   (Free Discharge)
2=Orifice/Grate  ( Controls 0.00 cfs)

Summary for Pond 6P: roof Chambers

Inflow Area = 5,040 sf, 63.51% Impervious,  Inflow Depth > 0.69"    for  1-Year event
Inflow = 0.09 cfs @ 12.10 hrs,  Volume= 291 cf
Outflow = 0.06 cfs @ 12.20 hrs,  Volume= 291 cf,  Atten= 33%,  Lag= 6.2 min
Discarded = 0.06 cfs @ 12.20 hrs,  Volume= 291 cf
Primary = 0.00 cfs @ 0.00 hrs,  Volume= 0 cf

Routing by Stor-Ind method, Time Span= 0.00-24.00 hrs, dt= 0.01 hrs / 2
Peak Elev= 103.66' @ 12.20 hrs   Surf.Area= 290 sf   Storage= 14 cf

Plug-Flow detention time= 1.4 min calculated for 291 cf (100% of inflow)
Center-of-Mass det. time= 1.3 min ( 871.8 - 870.5 )

Volume Invert Avail.Storage Storage Description
#1A 103.50' 243 cf 6.25'W x 46.34'L x 3.75'H Field A

1,086 cf Overall - 276 cf Embedded = 810 cf  x 30.0% Voids
#2A 104.25' 276 cf ADS_StormTech SC-740 +Cap  x 6  Inside #1

Effective Size= 44.6"W x 30.0"H => 6.45 sf x 7.12'L = 45.9 cf
Overall Size= 51.0"W x 30.0"H x 7.56'L with 0.44' Overlap

519 cf Total Available Storage

     Storage Group A created with Chamber Wizard

Device Routing     Invert Outlet Devices
#1 Discarded 103.50' 8.270 in/hr Exfiltration over Surface area   

Conductivity to Groundwater Elevation = 98.75'   
#2 Primary 106.25' 6.0"  Round Culvert   

L= 35.0'   CPP, projecting, no headwall,  Ke= 0.900   
Inlet / Outlet Invert= 106.25' / 104.00'   S= 0.0643 '/'   Cc= 0.900   
n= 0.013  Corrugated PE, smooth interior,  Flow Area= 0.20 sf   

#3 Primary 107.00' 24.0" Horiz. Orifice/Grate    C= 0.600   
Limited to weir flow at low heads   

Discarded OutFlow  Max=0.06 cfs @ 12.20 hrs  HW=103.66'   (Free Discharge)
1=Exfiltration  ( Controls 0.06 cfs)

Primary OutFlow  Max=0.00 cfs @ 0.00 hrs  HW=103.50'  TW=106.00'   (Fixed TW Elev= 106.00')
2=Culvert  ( Controls 0.00 cfs)
3=Orifice/Grate  ( Controls 0.00 cfs)
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Summary for Pond 8P: LB-1

Inflow Area = 10,588 sf, 68.16% Impervious,  Inflow Depth > 0.52"    for  1-Year event
Inflow = 0.15 cfs @ 12.09 hrs,  Volume= 461 cf
Outflow = 0.06 cfs @ 12.37 hrs,  Volume= 461 cf,  Atten= 60%,  Lag= 16.8 min
Discarded = 0.06 cfs @ 12.37 hrs,  Volume= 461 cf
Primary = 0.00 cfs @ 0.00 hrs,  Volume= 0 cf

Routing by Stor-Ind method, Time Span= 0.00-24.00 hrs, dt= 0.01 hrs / 2
Peak Elev= 102.04' @ 12.37 hrs   Surf.Area= 100 sf   Storage= 82 cf

Plug-Flow detention time= 9.8 min calculated for 461 cf (100% of inflow)
Center-of-Mass det. time= 9.6 min ( 857.7 - 848.1 )

Volume Invert Avail.Storage Storage Description
#1 101.00' 141 cf 6.00'D x 5.00'H Vertical Cone/Cylinder  Inside #2
#2 100.00' 138 cf 10.00'W x 10.00'L x 6.00'H Prismatoid

600 cf Overall - 141 cf Embedded = 459 cf  x 30.0% Voids
279 cf Total Available Storage

Device Routing     Invert Outlet Devices
#1 Discarded 100.00' 8.270 in/hr Exfiltration over Surface area   

Conductivity to Groundwater Elevation = 99.00'   
#2 Primary 105.75' 24.0" Horiz. Orifice/Grate    C= 0.600   

Limited to weir flow at low heads   

Discarded OutFlow  Max=0.06 cfs @ 12.37 hrs  HW=102.04'   (Free Discharge)
1=Exfiltration  ( Controls 0.06 cfs)

Primary OutFlow  Max=0.00 cfs @ 0.00 hrs  HW=100.00'   (Free Discharge)
2=Orifice/Grate  ( Controls 0.00 cfs)

Summary for Pond 10P: LB-3

Inflow Area = 1,574 sf, 67.47% Impervious,  Inflow Depth > 0.84"    for  1-Year event
Inflow = 0.03 cfs @ 12.10 hrs,  Volume= 110 cf
Outflow = 0.01 cfs @ 12.40 hrs,  Volume= 110 cf,  Atten= 61%,  Lag= 18.4 min
Discarded = 0.01 cfs @ 12.40 hrs,  Volume= 110 cf
Primary = 0.00 cfs @ 0.00 hrs,  Volume= 0 cf

Routing by Stor-Ind method, Time Span= 0.00-24.00 hrs, dt= 0.01 hrs
Peak Elev= 102.77' @ 12.40 hrs   Surf.Area= 64 sf   Storage= 17 cf

Plug-Flow detention time= 9.4 min calculated for 109 cf (100% of inflow)
Center-of-Mass det. time= 8.5 min ( 867.7 - 859.2 )
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Volume Invert Avail.Storage Storage Description
#1 103.50' 141 cf 6.00'D x 5.00'H Vertical Cone/Cylinder  Inside #2
#2 102.50' 243 cf 8.00'W x 8.00'L x 6.00'H Prismatoid

384 cf Overall - 141 cf Embedded = 243 cf
384 cf Total Available Storage

Device Routing     Invert Outlet Devices
#1 Discarded 102.50' 8.270 in/hr Exfiltration over Surface area   

Conductivity to Groundwater Elevation = 99.00'   
#2 Primary 105.75' 24.0" Horiz. Orifice/Grate    C= 0.600   

Limited to weir flow at low heads   

Discarded OutFlow  Max=0.01 cfs @ 12.40 hrs  HW=102.77'   (Free Discharge)
1=Exfiltration  ( Controls 0.01 cfs)

Primary OutFlow  Max=0.00 cfs @ 0.00 hrs  HW=102.50'   (Free Discharge)
2=Orifice/Grate  ( Controls 0.00 cfs)
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Summary for Subcatchment PW-1A: Proposed Watershed

Runoff = 0.06 cfs @ 12.10 hrs,  Volume= 209 cf,  Depth> 0.98"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-24.00 hrs, dt= 0.01 hrs
Type III 24-hr  2-Year Rainfall=3.20"

Area (sf) CN Description
628 98 Roofs, HSG A
828 98 Paved parking, HSG A

1,098 39 >75% Grass cover, Good, HSG A
2,554 73 Weighted Average
1,098 42.99% Pervious Area
1,456 57.01% Impervious Area

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

6.0 Direct Entry, Assumed

Summary for Subcatchment PW-1B: Proposed Watershed

Runoff = 0.06 cfs @ 12.09 hrs,  Volume= 175 cf,  Depth> 1.33"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-24.00 hrs, dt= 0.01 hrs
Type III 24-hr  2-Year Rainfall=3.20"

Area (sf) CN Description
466 98 Roofs, HSG A
596 98 Paved parking, HSG A
512 39 >75% Grass cover, Good, HSG A

1,574 79 Weighted Average
512 32.53% Pervious Area

1,062 67.47% Impervious Area

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

6.0 Direct Entry, Assumed

Summary for Subcatchment PW-2A: Proposed Watershed

Runoff = 0.00 cfs @ 24.00 hrs,  Volume= 0 cf,  Depth> 0.00"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-24.00 hrs, dt= 0.01 hrs
Type III 24-hr  2-Year Rainfall=3.20"
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Area (sf) CN Description
276 39 >75% Grass cover, Good, HSG A
276 100.00% Pervious Area

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

6.0 Direct Entry, Assumed

Summary for Subcatchment PW-2B: Proposed Watershed

Runoff = 0.01 cfs @ 12.47 hrs,  Volume= 108 cf,  Depth> 0.13"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-24.00 hrs, dt= 0.01 hrs
Type III 24-hr  2-Year Rainfall=3.20"

Area (sf) CN Description
1,007 98 Roofs, HSG A

838 98 Paved parking, HSG A
8,261 39 >75% Grass cover, Good, HSG A

10,106 50 Weighted Average
8,261 81.74% Pervious Area
1,845 18.26% Impervious Area

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

6.0 Direct Entry, Assumed

Summary for Subcatchment PW-3A: Proposed house

Runoff = 0.15 cfs @ 12.09 hrs,  Volume= 483 cf,  Depth> 1.15"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-24.00 hrs, dt= 0.01 hrs
Type III 24-hr  2-Year Rainfall=3.20"

Area (sf) CN Description
3,201 98 Roofs, HSG A
1,839 39 >75% Grass cover, Good, HSG A
5,040 76 Weighted Average
1,839 36.49% Pervious Area
3,201 63.51% Impervious Area

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

6.0 Direct Entry, Assumed
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Summary for Subcatchment PW-3d: Proposed Watershed

Runoff = 0.23 cfs @ 12.09 hrs,  Volume= 710 cf,  Depth> 1.54"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-24.00 hrs, dt= 0.01 hrs
Type III 24-hr  2-Year Rainfall=3.20"

Area (sf) CN Description
4,016 98 Paved parking, HSG A
1,532 39 >75% Grass cover, Good, HSG A
5,548 82 Weighted Average
1,532 27.61% Pervious Area
4,016 72.39% Impervious Area

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

6.0 Direct Entry, Assumed

Summary for Reach 7R: Design Point

Inflow Area = 25,098 sf, 46.14% Impervious,  Inflow Depth > 0.05"    for  2-Year event
Inflow = 0.01 cfs @ 12.47 hrs,  Volume= 108 cf
Outflow = 0.01 cfs @ 12.47 hrs,  Volume= 108 cf,  Atten= 0%,  Lag= 0.0 min

Routing by Stor-Ind+Trans method, Time Span= 0.00-24.00 hrs, dt= 0.01 hrs

Summary for Pond 3P: LB-2

Inflow Area = 2,554 sf, 57.01% Impervious,  Inflow Depth > 0.98"    for  2-Year event
Inflow = 0.06 cfs @ 12.10 hrs,  Volume= 209 cf
Outflow = 0.02 cfs @ 12.53 hrs,  Volume= 209 cf,  Atten= 74%,  Lag= 25.8 min
Discarded = 0.02 cfs @ 12.53 hrs,  Volume= 209 cf
Primary = 0.00 cfs @ 0.00 hrs,  Volume= 0 cf

Routing by Stor-Ind method, Time Span= 0.00-24.00 hrs, dt= 0.01 hrs / 2
Peak Elev= 102.00' @ 12.53 hrs   Surf.Area= 64 sf   Storage= 48 cf

Plug-Flow detention time= 20.9 min calculated for 208 cf (100% of inflow)
Center-of-Mass det. time= 20.0 min ( 884.5 - 864.5 )

Volume Invert Avail.Storage Storage Description
#1 102.25' 141 cf 6.00'D x 5.00'H Vertical Cone/Cylinder  Inside #2
#2 101.25' 243 cf 8.00'W x 8.00'L x 6.00'H Prismatoid

384 cf Overall - 141 cf Embedded = 243 cf
384 cf Total Available Storage

Device Routing     Invert Outlet Devices
#1 Discarded 101.25' 8.270 in/hr Exfiltration over Surface area   

Conductivity to Groundwater Elevation = 99.00'   
#2 Primary 105.75' 24.0" Horiz. Orifice/Grate    C= 0.600   
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Limited to weir flow at low heads   

Discarded OutFlow  Max=0.02 cfs @ 12.53 hrs  HW=102.00'   (Free Discharge)
1=Exfiltration  ( Controls 0.02 cfs)

Primary OutFlow  Max=0.00 cfs @ 0.00 hrs  HW=101.25'   (Free Discharge)
2=Orifice/Grate  ( Controls 0.00 cfs)

Summary for Pond 6P: roof Chambers

Inflow Area = 5,040 sf, 63.51% Impervious,  Inflow Depth > 1.15"    for  2-Year event
Inflow = 0.15 cfs @ 12.09 hrs,  Volume= 483 cf
Outflow = 0.06 cfs @ 12.36 hrs,  Volume= 483 cf,  Atten= 58%,  Lag= 16.2 min
Discarded = 0.06 cfs @ 12.36 hrs,  Volume= 483 cf
Primary = 0.00 cfs @ 0.00 hrs,  Volume= 0 cf

Routing by Stor-Ind method, Time Span= 0.00-24.00 hrs, dt= 0.01 hrs / 2
Peak Elev= 104.19' @ 12.36 hrs   Surf.Area= 290 sf   Storage= 60 cf

Plug-Flow detention time= 5.0 min calculated for 483 cf (100% of inflow)
Center-of-Mass det. time= 4.8 min ( 859.5 - 854.7 )

Volume Invert Avail.Storage Storage Description
#1A 103.50' 243 cf 6.25'W x 46.34'L x 3.75'H Field A

1,086 cf Overall - 276 cf Embedded = 810 cf  x 30.0% Voids
#2A 104.25' 276 cf ADS_StormTech SC-740 +Cap  x 6  Inside #1

Effective Size= 44.6"W x 30.0"H => 6.45 sf x 7.12'L = 45.9 cf
Overall Size= 51.0"W x 30.0"H x 7.56'L with 0.44' Overlap

519 cf Total Available Storage

     Storage Group A created with Chamber Wizard

Device Routing     Invert Outlet Devices
#1 Discarded 103.50' 8.270 in/hr Exfiltration over Surface area   

Conductivity to Groundwater Elevation = 98.75'   
#2 Primary 106.25' 6.0"  Round Culvert   

L= 35.0'   CPP, projecting, no headwall,  Ke= 0.900   
Inlet / Outlet Invert= 106.25' / 104.00'   S= 0.0643 '/'   Cc= 0.900   
n= 0.013  Corrugated PE, smooth interior,  Flow Area= 0.20 sf   

#3 Primary 107.00' 24.0" Horiz. Orifice/Grate    C= 0.600   
Limited to weir flow at low heads   

Discarded OutFlow  Max=0.06 cfs @ 12.36 hrs  HW=104.19'   (Free Discharge)
1=Exfiltration  ( Controls 0.06 cfs)

Primary OutFlow  Max=0.00 cfs @ 0.00 hrs  HW=103.50'  TW=106.00'   (Fixed TW Elev= 106.00')
2=Culvert  ( Controls 0.00 cfs)
3=Orifice/Grate  ( Controls 0.00 cfs)
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Summary for Pond 8P: LB-1

Inflow Area = 10,588 sf, 68.16% Impervious,  Inflow Depth > 0.80"    for  2-Year event
Inflow = 0.23 cfs @ 12.09 hrs,  Volume= 710 cf
Outflow = 0.08 cfs @ 12.38 hrs,  Volume= 710 cf,  Atten= 63%,  Lag= 17.6 min
Discarded = 0.08 cfs @ 12.38 hrs,  Volume= 710 cf
Primary = 0.00 cfs @ 0.00 hrs,  Volume= 0 cf

Routing by Stor-Ind method, Time Span= 0.00-24.00 hrs, dt= 0.01 hrs / 2
Peak Elev= 103.39' @ 12.38 hrs   Surf.Area= 100 sf   Storage= 149 cf

Plug-Flow detention time= 13.9 min calculated for 710 cf (100% of inflow)
Center-of-Mass det. time= 13.7 min ( 849.2 - 835.5 )

Volume Invert Avail.Storage Storage Description
#1 101.00' 141 cf 6.00'D x 5.00'H Vertical Cone/Cylinder  Inside #2
#2 100.00' 138 cf 10.00'W x 10.00'L x 6.00'H Prismatoid

600 cf Overall - 141 cf Embedded = 459 cf  x 30.0% Voids
279 cf Total Available Storage

Device Routing     Invert Outlet Devices
#1 Discarded 100.00' 8.270 in/hr Exfiltration over Surface area   

Conductivity to Groundwater Elevation = 99.00'   
#2 Primary 105.75' 24.0" Horiz. Orifice/Grate    C= 0.600   

Limited to weir flow at low heads   

Discarded OutFlow  Max=0.08 cfs @ 12.38 hrs  HW=103.39'   (Free Discharge)
1=Exfiltration  ( Controls 0.08 cfs)

Primary OutFlow  Max=0.00 cfs @ 0.00 hrs  HW=100.00'   (Free Discharge)
2=Orifice/Grate  ( Controls 0.00 cfs)

Summary for Pond 10P: LB-3

Inflow Area = 1,574 sf, 67.47% Impervious,  Inflow Depth > 1.33"    for  2-Year event
Inflow = 0.06 cfs @ 12.09 hrs,  Volume= 175 cf
Outflow = 0.01 cfs @ 12.50 hrs,  Volume= 175 cf,  Atten= 74%,  Lag= 24.5 min
Discarded = 0.01 cfs @ 12.50 hrs,  Volume= 175 cf
Primary = 0.00 cfs @ 0.00 hrs,  Volume= 0 cf

Routing by Stor-Ind method, Time Span= 0.00-24.00 hrs, dt= 0.01 hrs
Peak Elev= 103.13' @ 12.50 hrs   Surf.Area= 64 sf   Storage= 40 cf

Plug-Flow detention time= 18.9 min calculated for 175 cf (100% of inflow)
Center-of-Mass det. time= 18.1 min ( 863.3 - 845.2 )
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Volume Invert Avail.Storage Storage Description
#1 103.50' 141 cf 6.00'D x 5.00'H Vertical Cone/Cylinder  Inside #2
#2 102.50' 243 cf 8.00'W x 8.00'L x 6.00'H Prismatoid

384 cf Overall - 141 cf Embedded = 243 cf
384 cf Total Available Storage

Device Routing     Invert Outlet Devices
#1 Discarded 102.50' 8.270 in/hr Exfiltration over Surface area   

Conductivity to Groundwater Elevation = 99.00'   
#2 Primary 105.75' 24.0" Horiz. Orifice/Grate    C= 0.600   

Limited to weir flow at low heads   

Discarded OutFlow  Max=0.01 cfs @ 12.50 hrs  HW=103.13'   (Free Discharge)
1=Exfiltration  ( Controls 0.01 cfs)

Primary OutFlow  Max=0.00 cfs @ 0.00 hrs  HW=102.50'   (Free Discharge)
2=Orifice/Grate  ( Controls 0.00 cfs)
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Summary for Subcatchment PW-1A: Proposed Watershed

Runoff = 0.13 cfs @ 12.09 hrs,  Volume= 419 cf,  Depth> 1.97"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-24.00 hrs, dt= 0.01 hrs
Type III 24-hr  10-Year Rainfall=4.60"

Area (sf) CN Description
628 98 Roofs, HSG A
828 98 Paved parking, HSG A

1,098 39 >75% Grass cover, Good, HSG A
2,554 73 Weighted Average
1,098 42.99% Pervious Area
1,456 57.01% Impervious Area

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

6.0 Direct Entry, Assumed

Summary for Subcatchment PW-1B: Proposed Watershed

Runoff = 0.10 cfs @ 12.09 hrs,  Volume= 322 cf,  Depth> 2.46"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-24.00 hrs, dt= 0.01 hrs
Type III 24-hr  10-Year Rainfall=4.60"

Area (sf) CN Description
466 98 Roofs, HSG A
596 98 Paved parking, HSG A
512 39 >75% Grass cover, Good, HSG A

1,574 79 Weighted Average
512 32.53% Pervious Area

1,062 67.47% Impervious Area

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

6.0 Direct Entry, Assumed

Summary for Subcatchment PW-2A: Proposed Watershed

Runoff = 0.00 cfs @ 14.58 hrs,  Volume= 3 cf,  Depth> 0.13"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-24.00 hrs, dt= 0.01 hrs
Type III 24-hr  10-Year Rainfall=4.60"
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Area (sf) CN Description
276 39 >75% Grass cover, Good, HSG A
276 100.00% Pervious Area

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

6.0 Direct Entry, Assumed

Summary for Subcatchment PW-2B: Proposed Watershed

Runoff = 0.08 cfs @ 12.14 hrs,  Volume= 451 cf,  Depth> 0.54"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-24.00 hrs, dt= 0.01 hrs
Type III 24-hr  10-Year Rainfall=4.60"

Area (sf) CN Description
1,007 98 Roofs, HSG A

838 98 Paved parking, HSG A
8,261 39 >75% Grass cover, Good, HSG A

10,106 50 Weighted Average
8,261 81.74% Pervious Area
1,845 18.26% Impervious Area

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

6.0 Direct Entry, Assumed

Summary for Subcatchment PW-3A: Proposed house

Runoff = 0.30 cfs @ 12.09 hrs,  Volume= 927 cf,  Depth> 2.21"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-24.00 hrs, dt= 0.01 hrs
Type III 24-hr  10-Year Rainfall=4.60"

Area (sf) CN Description
3,201 98 Roofs, HSG A
1,839 39 >75% Grass cover, Good, HSG A
5,040 76 Weighted Average
1,839 36.49% Pervious Area
3,201 63.51% Impervious Area

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

6.0 Direct Entry, Assumed
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Summary for Subcatchment PW-3d: Proposed Watershed

Runoff = 0.41 cfs @ 12.09 hrs,  Volume= 1,258 cf,  Depth> 2.72"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-24.00 hrs, dt= 0.01 hrs
Type III 24-hr  10-Year Rainfall=4.60"

Area (sf) CN Description
4,016 98 Paved parking, HSG A
1,532 39 >75% Grass cover, Good, HSG A
5,548 82 Weighted Average
1,532 27.61% Pervious Area
4,016 72.39% Impervious Area

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

6.0 Direct Entry, Assumed

Summary for Reach 7R: Design Point

Inflow Area = 25,098 sf, 46.14% Impervious,  Inflow Depth > 0.24"    for  10-Year event
Inflow = 0.18 cfs @ 12.20 hrs,  Volume= 495 cf
Outflow = 0.18 cfs @ 12.20 hrs,  Volume= 495 cf,  Atten= 0%,  Lag= 0.0 min

Routing by Stor-Ind+Trans method, Time Span= 0.00-24.00 hrs, dt= 0.01 hrs

Summary for Pond 3P: LB-2

Inflow Area = 2,554 sf, 57.01% Impervious,  Inflow Depth > 1.97"    for  10-Year event
Inflow = 0.13 cfs @ 12.09 hrs,  Volume= 419 cf
Outflow = 0.02 cfs @ 12.59 hrs,  Volume= 418 cf,  Atten= 82%,  Lag= 29.7 min
Discarded = 0.02 cfs @ 12.59 hrs,  Volume= 418 cf
Primary = 0.00 cfs @ 0.00 hrs,  Volume= 0 cf

Routing by Stor-Ind method, Time Span= 0.00-24.00 hrs, dt= 0.01 hrs / 2
Peak Elev= 103.33' @ 12.59 hrs   Surf.Area= 64 sf   Storage= 133 cf

Plug-Flow detention time= 50.2 min calculated for 418 cf (100% of inflow)
Center-of-Mass det. time= 49.4 min ( 892.9 - 843.5 )

Volume Invert Avail.Storage Storage Description
#1 102.25' 141 cf 6.00'D x 5.00'H Vertical Cone/Cylinder  Inside #2
#2 101.25' 243 cf 8.00'W x 8.00'L x 6.00'H Prismatoid

384 cf Overall - 141 cf Embedded = 243 cf
384 cf Total Available Storage

Device Routing     Invert Outlet Devices
#1 Discarded 101.25' 8.270 in/hr Exfiltration over Surface area   

Conductivity to Groundwater Elevation = 99.00'   
#2 Primary 105.75' 24.0" Horiz. Orifice/Grate    C= 0.600   
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Limited to weir flow at low heads   

Discarded OutFlow  Max=0.02 cfs @ 12.59 hrs  HW=103.33'   (Free Discharge)
1=Exfiltration  ( Controls 0.02 cfs)

Primary OutFlow  Max=0.00 cfs @ 0.00 hrs  HW=101.25'   (Free Discharge)
2=Orifice/Grate  ( Controls 0.00 cfs)

Summary for Pond 6P: roof Chambers

Inflow Area = 5,040 sf, 63.51% Impervious,  Inflow Depth > 2.21"    for  10-Year event
Inflow = 0.30 cfs @ 12.09 hrs,  Volume= 927 cf
Outflow = 0.07 cfs @ 12.50 hrs,  Volume= 927 cf,  Atten= 75%,  Lag= 24.8 min
Discarded = 0.07 cfs @ 12.50 hrs,  Volume= 927 cf
Primary = 0.00 cfs @ 0.00 hrs,  Volume= 0 cf

Routing by Stor-Ind method, Time Span= 0.00-24.00 hrs, dt= 0.01 hrs / 2
Peak Elev= 105.03' @ 12.50 hrs   Surf.Area= 290 sf   Storage= 217 cf

Plug-Flow detention time= 18.1 min calculated for 926 cf (100% of inflow)
Center-of-Mass det. time= 17.9 min ( 853.4 - 835.5 )

Volume Invert Avail.Storage Storage Description
#1A 103.50' 243 cf 6.25'W x 46.34'L x 3.75'H Field A

1,086 cf Overall - 276 cf Embedded = 810 cf  x 30.0% Voids
#2A 104.25' 276 cf ADS_StormTech SC-740 +Cap  x 6  Inside #1

Effective Size= 44.6"W x 30.0"H => 6.45 sf x 7.12'L = 45.9 cf
Overall Size= 51.0"W x 30.0"H x 7.56'L with 0.44' Overlap

519 cf Total Available Storage

     Storage Group A created with Chamber Wizard

Device Routing     Invert Outlet Devices
#1 Discarded 103.50' 8.270 in/hr Exfiltration over Surface area   

Conductivity to Groundwater Elevation = 98.75'   
#2 Primary 106.25' 6.0"  Round Culvert   

L= 35.0'   CPP, projecting, no headwall,  Ke= 0.900   
Inlet / Outlet Invert= 106.25' / 104.00'   S= 0.0643 '/'   Cc= 0.900   
n= 0.013  Corrugated PE, smooth interior,  Flow Area= 0.20 sf   

#3 Primary 107.00' 24.0" Horiz. Orifice/Grate    C= 0.600   
Limited to weir flow at low heads   

Discarded OutFlow  Max=0.07 cfs @ 12.50 hrs  HW=105.03'   (Free Discharge)
1=Exfiltration  ( Controls 0.07 cfs)

Primary OutFlow  Max=0.00 cfs @ 0.00 hrs  HW=103.50'  TW=106.00'   (Fixed TW Elev= 106.00')
2=Culvert  ( Controls 0.00 cfs)
3=Orifice/Grate  ( Controls 0.00 cfs)
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Summary for Pond 8P: LB-1

Inflow Area = 10,588 sf, 68.16% Impervious,  Inflow Depth > 1.43"    for  10-Year event
Inflow = 0.41 cfs @ 12.09 hrs,  Volume= 1,258 cf
Outflow = 0.24 cfs @ 12.20 hrs,  Volume= 1,258 cf,  Atten= 40%,  Lag= 6.9 min
Discarded = 0.13 cfs @ 12.20 hrs,  Volume= 1,216 cf
Primary = 0.11 cfs @ 12.20 hrs,  Volume= 41 cf

Routing by Stor-Ind method, Time Span= 0.00-24.00 hrs, dt= 0.01 hrs / 2
Peak Elev= 105.78' @ 12.20 hrs   Surf.Area= 100 sf   Storage= 268 cf

Plug-Flow detention time= 17.7 min calculated for 1,257 cf (100% of inflow)
Center-of-Mass det. time= 17.6 min ( 836.7 - 819.1 )

Volume Invert Avail.Storage Storage Description
#1 101.00' 141 cf 6.00'D x 5.00'H Vertical Cone/Cylinder  Inside #2
#2 100.00' 138 cf 10.00'W x 10.00'L x 6.00'H Prismatoid

600 cf Overall - 141 cf Embedded = 459 cf  x 30.0% Voids
279 cf Total Available Storage

Device Routing     Invert Outlet Devices
#1 Discarded 100.00' 8.270 in/hr Exfiltration over Surface area   

Conductivity to Groundwater Elevation = 99.00'   
#2 Primary 105.75' 24.0" Horiz. Orifice/Grate    C= 0.600   

Limited to weir flow at low heads   

Discarded OutFlow  Max=0.13 cfs @ 12.20 hrs  HW=105.78'   (Free Discharge)
1=Exfiltration  ( Controls 0.13 cfs)

Primary OutFlow  Max=0.08 cfs @ 12.20 hrs  HW=105.77'   (Free Discharge)
2=Orifice/Grate  (Weir Controls 0.08 cfs @ 0.52 fps)

Summary for Pond 10P: LB-3

Inflow Area = 1,574 sf, 67.47% Impervious,  Inflow Depth > 2.46"    for  10-Year event
Inflow = 0.10 cfs @ 12.09 hrs,  Volume= 322 cf
Outflow = 0.02 cfs @ 12.57 hrs,  Volume= 322 cf,  Atten= 83%,  Lag= 29.1 min
Discarded = 0.02 cfs @ 12.57 hrs,  Volume= 322 cf
Primary = 0.00 cfs @ 0.00 hrs,  Volume= 0 cf

Routing by Stor-Ind method, Time Span= 0.00-24.00 hrs, dt= 0.01 hrs
Peak Elev= 104.08' @ 12.57 hrs   Surf.Area= 64 sf   Storage= 101 cf

Plug-Flow detention time= 45.0 min calculated for 322 cf (100% of inflow)
Center-of-Mass det. time= 44.3 min ( 871.8 - 827.5 )
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Volume Invert Avail.Storage Storage Description
#1 103.50' 141 cf 6.00'D x 5.00'H Vertical Cone/Cylinder  Inside #2
#2 102.50' 243 cf 8.00'W x 8.00'L x 6.00'H Prismatoid

384 cf Overall - 141 cf Embedded = 243 cf
384 cf Total Available Storage

Device Routing     Invert Outlet Devices
#1 Discarded 102.50' 8.270 in/hr Exfiltration over Surface area   

Conductivity to Groundwater Elevation = 99.00'   
#2 Primary 105.75' 24.0" Horiz. Orifice/Grate    C= 0.600   

Limited to weir flow at low heads   

Discarded OutFlow  Max=0.02 cfs @ 12.57 hrs  HW=104.08'   (Free Discharge)
1=Exfiltration  ( Controls 0.02 cfs)

Primary OutFlow  Max=0.00 cfs @ 0.00 hrs  HW=102.50'   (Free Discharge)
2=Orifice/Grate  ( Controls 0.00 cfs)
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Summary for Subcatchment PW-1A: Proposed Watershed

Runoff = 0.38 cfs @ 12.09 hrs,  Volume= 1,171 cf,  Depth> 5.50"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-24.00 hrs, dt= 0.01 hrs
Type III 24-hr  100-Year Rainfall=8.78"

Area (sf) CN Description
628 98 Roofs, HSG A
828 98 Paved parking, HSG A

1,098 39 >75% Grass cover, Good, HSG A
2,554 73 Weighted Average
1,098 42.99% Pervious Area
1,456 57.01% Impervious Area

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

6.0 Direct Entry, Assumed

Summary for Subcatchment PW-1B: Proposed Watershed

Runoff = 0.26 cfs @ 12.09 hrs,  Volume= 817 cf,  Depth> 6.23"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-24.00 hrs, dt= 0.01 hrs
Type III 24-hr  100-Year Rainfall=8.78"

Area (sf) CN Description
466 98 Roofs, HSG A
596 98 Paved parking, HSG A
512 39 >75% Grass cover, Good, HSG A

1,574 79 Weighted Average
512 32.53% Pervious Area

1,062 67.47% Impervious Area

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

6.0 Direct Entry, Assumed

Summary for Subcatchment PW-2A: Proposed Watershed

Runoff = 0.01 cfs @ 12.11 hrs,  Volume= 34 cf,  Depth> 1.50"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-24.00 hrs, dt= 0.01 hrs
Type III 24-hr  100-Year Rainfall=8.78"
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Area (sf) CN Description
276 39 >75% Grass cover, Good, HSG A
276 100.00% Pervious Area

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

6.0 Direct Entry, Assumed

Summary for Subcatchment PW-2B: Proposed Watershed

Runoff = 0.70 cfs @ 12.10 hrs,  Volume= 2,304 cf,  Depth> 2.74"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-24.00 hrs, dt= 0.01 hrs
Type III 24-hr  100-Year Rainfall=8.78"

Area (sf) CN Description
1,007 98 Roofs, HSG A

838 98 Paved parking, HSG A
8,261 39 >75% Grass cover, Good, HSG A

10,106 50 Weighted Average
8,261 81.74% Pervious Area
1,845 18.26% Impervious Area

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

6.0 Direct Entry, Assumed

Summary for Subcatchment PW-3A: Proposed house

Runoff = 0.79 cfs @ 12.09 hrs,  Volume= 2,464 cf,  Depth> 5.87"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-24.00 hrs, dt= 0.01 hrs
Type III 24-hr  100-Year Rainfall=8.78"

Area (sf) CN Description
3,201 98 Roofs, HSG A
1,839 39 >75% Grass cover, Good, HSG A
5,040 76 Weighted Average
1,839 36.49% Pervious Area
3,201 63.51% Impervious Area

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

6.0 Direct Entry, Assumed



Williston Road, Newton
Type III 24-hr  100-Year Rainfall=8.78"Proposed Conditions

  Printed  11/20/2019Prepared by PVI Site Design, LLC
Page 22HydroCAD® 10.00-22  s/n 09993  © 2018 HydroCAD Software Solutions LLC

Summary for Subcatchment PW-3d: Proposed Watershed

Runoff = 0.96 cfs @ 12.09 hrs,  Volume= 3,050 cf,  Depth> 6.60"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-24.00 hrs, dt= 0.01 hrs
Type III 24-hr  100-Year Rainfall=8.78"

Area (sf) CN Description
4,016 98 Paved parking, HSG A
1,532 39 >75% Grass cover, Good, HSG A
5,548 82 Weighted Average
1,532 27.61% Pervious Area
4,016 72.39% Impervious Area

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

6.0 Direct Entry, Assumed

Summary for Reach 7R: Design Point

Inflow Area = 25,098 sf, 46.14% Impervious,  Inflow Depth > 1.88"    for  100-Year event
Inflow = 2.17 cfs @ 12.15 hrs,  Volume= 3,936 cf
Outflow = 2.17 cfs @ 12.15 hrs,  Volume= 3,936 cf,  Atten= 0%,  Lag= 0.0 min

Routing by Stor-Ind+Trans method, Time Span= 0.00-24.00 hrs, dt= 0.01 hrs

Summary for Pond 3P: LB-2

Inflow Area = 2,554 sf, 57.01% Impervious,  Inflow Depth > 5.50"    for  100-Year event
Inflow = 0.38 cfs @ 12.09 hrs,  Volume= 1,171 cf
Outflow = 0.32 cfs @ 12.14 hrs,  Volume= 1,171 cf,  Atten= 15%,  Lag= 3.3 min
Discarded = 0.04 cfs @ 12.14 hrs,  Volume= 967 cf
Primary = 0.28 cfs @ 12.14 hrs,  Volume= 204 cf

Routing by Stor-Ind method, Time Span= 0.00-24.00 hrs, dt= 0.01 hrs / 2
Peak Elev= 105.81' @ 12.14 hrs   Surf.Area= 64 sf   Storage= 292 cf

Plug-Flow detention time= (not calculated: outflow precedes inflow)
Center-of-Mass det. time= 69.1 min ( 883.0 - 813.9 )

Volume Invert Avail.Storage Storage Description
#1 102.25' 141 cf 6.00'D x 5.00'H Vertical Cone/Cylinder  Inside #2
#2 101.25' 243 cf 8.00'W x 8.00'L x 6.00'H Prismatoid

384 cf Overall - 141 cf Embedded = 243 cf
384 cf Total Available Storage

Device Routing     Invert Outlet Devices
#1 Discarded 101.25' 8.270 in/hr Exfiltration over Surface area   

Conductivity to Groundwater Elevation = 99.00'   
#2 Primary 105.75' 24.0" Horiz. Orifice/Grate    C= 0.600   
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Limited to weir flow at low heads   

Discarded OutFlow  Max=0.04 cfs @ 12.14 hrs  HW=105.81'   (Free Discharge)
1=Exfiltration  ( Controls 0.04 cfs)

Primary OutFlow  Max=0.27 cfs @ 12.14 hrs  HW=105.81'   (Free Discharge)
2=Orifice/Grate  (Weir Controls 0.27 cfs @ 0.77 fps)

Summary for Pond 6P: roof Chambers

Inflow Area = 5,040 sf, 63.51% Impervious,  Inflow Depth > 5.87"    for  100-Year event
Inflow = 0.79 cfs @ 12.09 hrs,  Volume= 2,464 cf
Outflow = 0.59 cfs @ 12.16 hrs,  Volume= 2,463 cf,  Atten= 25%,  Lag= 4.2 min
Discarded = 0.10 cfs @ 12.16 hrs,  Volume= 2,000 cf
Primary = 0.49 cfs @ 12.16 hrs,  Volume= 464 cf

Routing by Stor-Ind method, Time Span= 0.00-24.00 hrs, dt= 0.01 hrs / 2
Peak Elev= 106.94' @ 12.16 hrs   Surf.Area= 290 sf   Storage= 491 cf

Plug-Flow detention time= 30.9 min calculated for 2,462 cf (100% of inflow)
Center-of-Mass det. time= 30.8 min ( 838.4 - 807.6 )

Volume Invert Avail.Storage Storage Description
#1A 103.50' 243 cf 6.25'W x 46.34'L x 3.75'H Field A

1,086 cf Overall - 276 cf Embedded = 810 cf  x 30.0% Voids
#2A 104.25' 276 cf ADS_StormTech SC-740 +Cap  x 6  Inside #1

Effective Size= 44.6"W x 30.0"H => 6.45 sf x 7.12'L = 45.9 cf
Overall Size= 51.0"W x 30.0"H x 7.56'L with 0.44' Overlap

519 cf Total Available Storage

     Storage Group A created with Chamber Wizard

Device Routing     Invert Outlet Devices
#1 Discarded 103.50' 8.270 in/hr Exfiltration over Surface area   

Conductivity to Groundwater Elevation = 98.75'   
#2 Primary 106.25' 6.0"  Round Culvert   

L= 35.0'   CPP, projecting, no headwall,  Ke= 0.900   
Inlet / Outlet Invert= 106.25' / 104.00'   S= 0.0643 '/'   Cc= 0.900   
n= 0.013  Corrugated PE, smooth interior,  Flow Area= 0.20 sf   

#3 Primary 107.00' 24.0" Horiz. Orifice/Grate    C= 0.600   
Limited to weir flow at low heads   

Discarded OutFlow  Max=0.10 cfs @ 12.16 hrs  HW=106.93'   (Free Discharge)
1=Exfiltration  ( Controls 0.10 cfs)

Primary OutFlow  Max=0.49 cfs @ 12.16 hrs  HW=106.93'  TW=106.00'   (Fixed TW Elev= 106.00')
2=Culvert  (Inlet Controls 0.49 cfs @ 2.51 fps)
3=Orifice/Grate  ( Controls 0.00 cfs)
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Summary for Pond 8P: LB-1

Inflow Area = 10,588 sf, 68.16% Impervious,  Inflow Depth > 3.98"    for  100-Year event
Inflow = 1.28 cfs @ 12.13 hrs,  Volume= 3,514 cf
Outflow = 1.28 cfs @ 12.13 hrs,  Volume= 3,512 cf,  Atten= 0%,  Lag= 0.1 min
Discarded = 0.13 cfs @ 12.13 hrs,  Volume= 2,246 cf
Primary = 1.15 cfs @ 12.13 hrs,  Volume= 1,266 cf

Routing by Stor-Ind method, Time Span= 0.00-24.00 hrs, dt= 0.01 hrs / 2
Peak Elev= 105.90' @ 12.13 hrs   Surf.Area= 100 sf   Storage= 274 cf

Plug-Flow detention time= 13.5 min calculated for 3,512 cf (100% of inflow)
Center-of-Mass det. time= 13.1 min ( 799.8 - 786.7 )

Volume Invert Avail.Storage Storage Description
#1 101.00' 141 cf 6.00'D x 5.00'H Vertical Cone/Cylinder  Inside #2
#2 100.00' 138 cf 10.00'W x 10.00'L x 6.00'H Prismatoid

600 cf Overall - 141 cf Embedded = 459 cf  x 30.0% Voids
279 cf Total Available Storage

Device Routing     Invert Outlet Devices
#1 Discarded 100.00' 8.270 in/hr Exfiltration over Surface area   

Conductivity to Groundwater Elevation = 99.00'   
#2 Primary 105.75' 24.0" Horiz. Orifice/Grate    C= 0.600   

Limited to weir flow at low heads   

Discarded OutFlow  Max=0.13 cfs @ 12.13 hrs  HW=105.90'   (Free Discharge)
1=Exfiltration  ( Controls 0.13 cfs)

Primary OutFlow  Max=1.14 cfs @ 12.13 hrs  HW=105.90'   (Free Discharge)
2=Orifice/Grate  (Weir Controls 1.14 cfs @ 1.25 fps)

Summary for Pond 10P: LB-3

Inflow Area = 1,574 sf, 67.47% Impervious,  Inflow Depth > 6.23"    for  100-Year event
Inflow = 0.26 cfs @ 12.09 hrs,  Volume= 817 cf
Outflow = 0.24 cfs @ 12.15 hrs,  Volume= 817 cf,  Atten= 7%,  Lag= 4.0 min
Discarded = 0.02 cfs @ 12.15 hrs,  Volume= 688 cf
Primary = 0.22 cfs @ 12.15 hrs,  Volume= 128 cf

Routing by Stor-Ind method, Time Span= 0.00-24.00 hrs, dt= 0.01 hrs
Peak Elev= 105.80' @ 12.15 hrs   Surf.Area= 64 sf   Storage= 211 cf

Plug-Flow detention time= 70.3 min calculated for 817 cf (100% of inflow)
Center-of-Mass det. time= 69.7 min ( 870.7 - 801.1 )
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Volume Invert Avail.Storage Storage Description
#1 103.50' 141 cf 6.00'D x 5.00'H Vertical Cone/Cylinder  Inside #2
#2 102.50' 243 cf 8.00'W x 8.00'L x 6.00'H Prismatoid

384 cf Overall - 141 cf Embedded = 243 cf
384 cf Total Available Storage

Device Routing     Invert Outlet Devices
#1 Discarded 102.50' 8.270 in/hr Exfiltration over Surface area   

Conductivity to Groundwater Elevation = 99.00'   
#2 Primary 105.75' 24.0" Horiz. Orifice/Grate    C= 0.600   

Limited to weir flow at low heads   

Discarded OutFlow  Max=0.02 cfs @ 12.15 hrs  HW=105.79'   (Free Discharge)
1=Exfiltration  ( Controls 0.02 cfs)

Primary OutFlow  Max=0.18 cfs @ 12.15 hrs  HW=105.79'   (Free Discharge)
2=Orifice/Grate  (Weir Controls 0.18 cfs @ 0.67 fps)




