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Mashpee Planning Board 
Minutes of Meeting 

July 3, 2019 at 7:00 p.m. 
Mashpee Town Hall-Waquoit Meeting Room 

16 Great Neck Road North 
Approved 7/17/19 

 
Present: Chairman Mary Waygan, Vice Chairman Joe Cummings, Dennis Balzarini, John (Jack) 
Phelan, Joseph Callahan, Robert (Rob) Hansen (Alt.) 
Also:  Evan Lehrer-Town Planner, Charles Rowley-Consultant Engineer 
 
CALL TO ORDER 
The Town of Mashpee Planning Board meeting was opened with a quorum in the Waquoit Meeting 
Room at Mashpee Town Hall by Chairman Waygan, at 7:00 p.m. on Wednesday, July 3, 2019. The 
Chair welcomed attendees and stated that the meeting was being videographed and recorded and noted 
that, without a publicly advertised public hearing on the agenda, public comment could not be accepted 
at this meeting.  The Pledge of Allegiance was recited.   
 
APPROVAL OF MINUTES—April 17, 2019 and June 19, 2019 
 
MOTION:  Mr. Balzarini made a motion to accept the minutes of April 17th as presented.  Mr. 
Cummings seconded the motion.  4 yes, 2 abstain   
 
MOTION:  Mr. Balzarini made a motion to approve the minutes of June 19th as presented.  Mr. 
Phelan seconded the motion.  All voted unanimously.   
 
NEW BUSINESS 

Sign Certificate of Action for Blue Sky Towers II, LLC-The certificate, accepting the 
withdrawal without prejudice of the application, was signed by Planning Board members.  Mr. 
Balzarini inquired about materials submitted previously by the applicant, but Mr. Lehrer noted that, 
when the applicant refiled, information from the previous proceedings would be rolled in to streamline 
the contents of their application.  The Chair stated that the applicant could be required to re-submit 
everything, in order to ensure that there was no confusion regarding submitted materials.  Mr. Lehrer 
stated that his office would maintain a list of exhibits. 
 
 Signatory Page for Barnstable County Registry of Deeds-Members of the Board signed the 
signatory page. 
 

Vote to Select Public Hearing Date for Mendes Way-There were no other hearings currently 
scheduled for August 7. 
  
MOTION:  Mr. Balzarini made a motion to set the Public Hearing to August 7 at 7:10 p.m.  Mr. 
Phelan seconded the motion.  All voted unanimously. 
 

Consideration of Draft Accessory Apartment Warrant Article for Submission to Board of 
Selectmen-Mr. Lehrer discussed changes to Mashpee’s existing Accessory Apartment, which he 
recommended as four separate Articles. 
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Mr. Lehrer recommended the following fundamental changes to Section 174-45.4, beginning with 
allowing Accessory Apartments by right, with a Building Permit, in place of a Special Permit. 
 

A. Special Permit replaced by Building Permit 
B. Change “with” to “to” 
C. Allowing the addition of a newly constructed or previously constructed detached apartment  
E.  Accessory apartments shall be consistent with the predominant design character and 
contribute to the lot coverage maximum 
H.  Old H replaced with old J 
I.  Old I replaced with requiring that rentals not be offered on a weekly or daily basis and must 
be rented for a minimum of one month 
J.  New, accessory apartment was intended as a long term rental to a tenant and could not be 
listed for sale 

 
Mr. Lehrer suggested updating the Accessory Apartment Bylaw Chart Section 174-25 (A)(8) by 
striking “SP” as it would become a by right use.   
 
Amending Section 174-31 Land Space Requirements Table would propose that a detached accessory 
apartment be exempt from rear and side setbacks of 15 feet, and allow construction with a 5 foot 
setback from the property line.  Should this not be approved, the 15 foot setback would remain. 
 
Amendments to Section 174-3 Terms would clarify definitions and the OSID should be consistent, 
allowing for two bedrooms in place of one bedroom. 
 
Mr. Balzarini expressed concern about the 5 foot setback, particularly as a homeowner could build a 
structure up to 35 feet high.  Mr. Lehrer stated that smaller lots could not create non-conformity and if 
a home already met 25%, would not be allowed to build a detached structure.  Mr. Lehrer confirmed 
that only one accessory apartment could be created for each lot.  Mr. Balzarini inquired whether the 
Building Commissioner supported these changes and the added responsibilities but Mr. Lehrer 
responded that he was unsure.  Mr. Balzarini liked the concept of accessory apartments but did not 
support a 5 foot setback, preferring to maintain the 15 foot setback.  Mr. Lehrer stated that it was a best 
practice nationwide to offer reduced setbacks to allow for accessory apartments.  Mr. Callahan 
inquired further about nationwide practices regarding setbacks and whether it was typically 5 feet.  Mr. 
Lehrer responded that housing advocates supported reduced setbacks but that not all communities 
adopted the recommendations. 
 
Mr. Phelan stated that many Cape communities had passed similar accessory apartment bylaws.  Mr. 
Lehrer stated that the Cape Cod Commission did not propose the reduced setback in the model.  Mr. 
Phelan stated that there was building code regarding the 5 foot setback suggesting that it could be 
problematic since there could be no doors or windows on that side, and the setback may need to remain 
at 15 feet. 
 
Mr. Balzarini expressed concern about the size of lots and septic systems and Mr. Lehrer confirmed 
that the Board of Health would be required to sign off on the matter.  Mr. Cummings also disagreed 
with a 5 foot setback. 
 
Mr. Callahan inquired about Section I and the one month rental requirement minimum.  Mr. Callahan 
inquired whether a homeowner could rent their home and move into the apartment.  Mr. Lehrer 
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responded that the homeowner needed to demonstrate occupancy of the principal structure to be issued 
a building permit.  The Chair stated that, as long as the home was the principal tax structure, it likely 
would not prevent the homeowner from doing so.  Mr. Phelan stated that Falmouth required a 6 month 
minimum and Chatham a 7 month minimum, and inquired about significant evidence to be shown.  
There was discussion about whether or not to require 6 months, but it was noted that challenges could 
be created for J-1 visa holders.  There was consensus to try the 1 month minimum and see whether 
changes would need to be made, as well as reevaluate the 15 foot setback. 
 
Mr. Balzarini inquired whether the Board of Health would be monitoring the rental taxes on the 
accessory apartments and Mr. Lehrer stated that it could not be used as a vacation rental.  Mr. Lehrer 
noted that there were a number of illegal apartments in Mashpee and that it would be good to have an 
enforcement mechanism in place.   
 
Mr. Hansen inquired about the increase of bedrooms and Mr. Lehrer confirmed that the Board of 
Health would ensure adequate capacity in the septic system for the addition of an accessory apartment.  
Regarding the minimum one month stay, Mr. Hansen reiterated that the homeowner could rent out 
their home weekly while living in the accessory apartment.  The Chair stated that the Bylaw did not 
require that the homeowner live in their principal residence for 12 months but that the homeowner 
needed to show the Town that the house was their principal residence.  Mr. Hansen stated that the 
homeowner could live in the accessory apartment during the 3 months of summer, while renting out 
the house, returning to the home during the off season.  The Chair stated that a minimum of 2 or 3 
months would be required for the accessory apartment, to avoid that scenario.  In reference to Mr. 
Hansen’s scenario, Mr. Lehrer suggested that the principal structure would then need to be registered 
with the Board of Health, and taxes paid on the rental. 
 
The Chair inquired whether the requests would be considered by Design Review and Mr. Lehrer 
confirmed that it would not.  The Chair stated that she had developed a cover memo to share the bylaw 
changes with Design Review, which would include the Building Commissioner, and the ZBA, so that 
they could provide comment to the Planning Board.   
 
There was consensus to try it out as written, and follow up with the Building Commissioner regarding 
how the Bylaw was working, and the 15 foot setback would remain in place. 
 
Mr. Lehrer inquired about properties owned by LLCs and Trusts, and how best to accommodate them.  
The Chair suggested following up with Town Counsel, regarding principal dwelling. 
 
MOTION:  Mr. Balzarini made a motion that the first two pages be submitted to the Board of 
Selectmen, as presented, to be placed on the October 2019 Warrant.  Mr. Callahan seconded the 
motion.   
 
Mr. Rowley inquired whether the applicant could upgrade the septic system to apply for an accessory 
apartment and Mr. Lehrer confirmed that the Board of Health would need to certify the system in order 
for an applicant to receive the Building Permit.  The system would need to accommodate the extra 
living spaces. 
 
All voted unanimously. 
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MOTION:  Mr. Balzarini made a motion to send the use table to the Board of Selectmen, to be 
placed on the October 2019 Town Meeting Warrant.  Mr. Callahan seconded the motion.  All 
voted unanimously. 
 
MOTION:  Mr. Balzarini made a motion that there would be no action reducing the side setback 
to 5 feet and redress the matter one year from passage at Town Meeting.  Mr. Phelan seconded 
the motion.  All voted unanimously. 
 
MOTION:  Mr. Balzarini made a motion to submit the Definitions for inclusion on the October 
2019 Town Meeting Warrant.  Mr. Cummings seconded the motion.  All voted unanimously. 
 
Chairman Waygan stated that the information would be forwarded to the Board of Selectmen on 
Monday.  The Chair further noted that a regulatory meeting would be held on July 15 at 6:30 p.m.  
Should the items be added to the Town Warrant by the Board of Selectmen, the Planning Board would 
hold a Public Hearing and accept public comment on the matter at that time.  The Chair asked Mr. 
Lehrer to ensure that ZBA Chair John Furbush and Design Review members be in receipt of the 
information. 
 

Charles Rowley June Invoice-An invoice in the amount of $490 was received for regular 
services in the month of June.  It was confirmed that Mr. Rowley would be reviewing the plans of 
Meetinghouse Road and Cape Cod Coffee. 

  
MOTION:  Mr. Balzarini made a motion to approve the expenditure.  Mr. Cummings seconded 
the motion.  All voted unanimously. 
 
Mr. Rowley confirmed there was no further information available on Ockway since his last inspection, 
prior to the last Planning Board meeting.  Mr. Phelan noted that the drop off had been built up and Mr. 
Rowley responded that he had asked Mr. Morin to do so at the end of Blue Castle as well as loam and 
seed near Mr. Virgilio’s home. 
 
OLD BUSINESS 

 One Cape Registration-Mr. Lehrer asked that any additional members contact him to 
confirm their attendance. 
 
CHAIRMAN’S REPORT 
 The Chair stated that correspondence had been received regarding a joint meeting between the 
Board of Selectmen and regulatory boards on Monday, July 15 at 6:30 p.m. to discuss Articles 
received by the Board of Selectmen to be included on the Town Meeting Warrant.  The Chair indicated 
that she would be out of town, but had asked whether the meeting could be moved to July 22.   
 
Additionally, the Chair attended the Public Hearing for the Bylaw Review Committee, who would be 
proposing 31 Articles to the Board of Selectmen.  The Chair requested a copy of the Articles from the 
Committee and the Town Manager, to review at tonight’s meeting, but the information was not 
provided.  Mr. Balzarini inquired whether the Planning Board would need to hold public hearings for 
the bylaws but the Chair believed they were not all zoning articles.  The Chair indicated that the Bylaw 
Review Committee’s April 30 minutes indicated a listing of the Articles, noting that it appeared 
Zoning Articles had been placed on hold.  Section 2-1 appeared to change the October Town Meeting 
deadline to submit Articles from the second Monday in July to the second Monday in August, but the 
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Chair expressed concern that it would not allow for sufficient time to properly review proposed Zoning 
Articles, similar to what happened last year. 
 
MOTION:  Mr. Balzarini made a motion to maintain the second Monday of July as the deadline 
for proposed Articles amending the Zoning Bylaw.  Mr. Cummings seconded the motion.  All 
voted unanimously. 
 
The Chair will draft a memo.  Mr. Balzarini suggested requesting a policy, with the Board of 
Selectmen, that Zoning Articles be received by the Planning Board one month prior to the July 
deadline, for Planning Board review. 
 
MOTION:  Mr. Balzarini made a motion that proposed zoning amendments by other staff and 
Boards be received one month in advance.  Mr. Cummings seconded the motion.   
 
Mr. Lehrer stated that the timelines for Zoning submissions were mandated by the statutory Zoning 
Act and the motion would request greater notice than was needed by State law.  The Chair stated that 
Warrant Articles submitted to the Board of Selectmen should be provided to the Planning Board within 
14 days of submission to the Board of Selectmen.  Mr. Phelan suggested that, rather than making a 
motion, the Planning Board could discuss their request with the Board of Selectmen, particularly as it 
could not be changed for this year.  The Chair indicated that the Bylaw Review Committee did not 
request Public Comment, but the Chair inquired and found that the Committee would not commit to 
informing the Planning Board.  The Chair noted that Mashpee should be working together.  Mr. 
Balzarini agreed with discussing the matter with the Board of Selectmen.   
 
Mr. Balzarini rescinded his motion and Mr. Cummings rescinded his second.   
 
Mr. Phelan will speak with the Board of Selectmen regarding the Planning Board’s request and Mr. 
Balzarini and Mr. Cummings would also attend the meeting on July 15.  The Chair asked that any 
changes to the meeting time be shared with the Board. 
 
BOARD MEMBER COMMITTEE UPDATES 

Cape Cod Commission-Mr. Callahan reported that the Comprehensive Economic 
Development Strategy had set their strategy for the next five years.  The Chair asked Mr. Lehrer to 
copy all Board members on Cape Cod Commission emails. 

Community Preservation Committee-The Chair reported that the CPC had finalized their 
memo for the Board of Selectmen regarding the 3% surcharge discussion.  The CPC identified that 
there continued to be a need for affordable housing, historic preservation, open space and recreation in 
Mashpee.  It was determined that the 3% surcharge would continue until it competed with other 
financial needs of the Town, such as wastewater management.  It was noted that, after 2020, a Cape 
Cod town could opt out of the Land Bank. 

Design Review Committee-No meeting 
Plan Review-No meeting 
Environmental Oversight Committee- No meeting  
Greenway Project & Quashnet Footbridge-No update 
Historic District Commission- No meeting  
MMR Military Civilian Community Council-MMR Joint Land Use Study-Mr. Phelan was 

continuing to research the organization further.  Mr. Lehrer stated that he would follow up with Joint 
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Base Cape Cod for more information.  It was believed that the name had changed to Community 
Advisory Council and who met 3-4 times per year. 
 
UPDATES FROM TOWN PLANNER 
 Mr. Lehrer expressed thanks for the Board’s work on the ADU Bylaw.  
 
ADDITIONAL TOPICS 
 
ADJOURNMENT 
MOTION:  Mr. Balzarini made a motion to adjourn.  Mr. Callahan seconded the motion.  All 
voted unanimously.  The meeting adjourned at 8:00 p.m. 
 
Respectfully submitted, 
 
  
 
Jennifer M. Clifford 
Board Secretary 
(Audio recording was inaudible, refer to video recording as needed) 
 
LIST OF DOCUMENTS PROVIDED  
Additional documentation may be available in the Planning Department 
-Certificate of Action, Blue Sky Towers II LLC 
-6/17/19 Clayson Nicholson Memo Regarding Mendes Way 
-Public Hearing Notice, Mendes Way 
-Amend Accessory Apartment Bylaw 
-Amend Accessory Apartment Bylaw Chart Section 174-25 (A)(8) 
-Amend Section 174-31 Land Space Requirements Table 
-Amend Section 174-3 Terms  
-ADU Bylaw Review by Chairman Waygan 
-6/27/19 Charles Rowley Invoice 
 
 
 
 
 
 
 



































































 

 

 
 

 

 

 

MASHPEE PLANNING BOARD 

PUBLIC HEARING NOTICE 

 

 
Pursuant to Massachusetts General Laws, Chapter 40A, Section 9, the Mashpee Planning Board will 

hold a public hearing on Wednesday, July 17, 2019 at 7:15 PM in the Waquoit Meeting Room,  

Mashpee Town Hall, 16 Great Neck Road North, Mashpee, MA  02649 to consider an application by 

Mark and Donna Lopez of 103 Meeting house Road, Mashpee, MA  02649 for approval of a Special 

Permit for a Cluster Subdivision under Mashpee Zoning Bylaw Section 174-47, as identified on the 

Mashpee Assessors Maps as Map and Block 45-50-0. 

 

Plans may be reviewed in the offices of the Town Clerk or Town Planner at Mashpee Town Hall. 

 

Submitted by: 

  

 

Mary Waygan, Chairman 

Mashpee Planning Board 

 

 

Publication dates: Friday, June 21, 2019   

Friday, June 28, 2019 
 

 

 

 

 
 

 

 

 

Planning Board 



 

 

 
 

 

 

 

TOWN OF MASHPEE  

PLANNING BOARD 

PUBLIC HEARING NOTICE 

 
 

Pursuant to the Town of Mashpee Subdivision Rules and Regulations and Chapter 41, Section 81T of 

Massachusetts General Laws the Mashpee Planning Board will hold a public hearing on Wednesday, 

July 17, 2019 at 7:10 PM in the Waquoit Meeting Room, Mashpee Town Hall, 1st Floor, 16 Great Neck 

Road North, Mashpee, MA, 02649 to consider a definitive subdivision of land located at 103 

Meetinghouse Road (Map 45 Block 5) submitted by Cape and Islands Engineering (applicant) on behalf 

of Mark and Donna Lopez (property owners). 

 

Submitted by: 

 

Mary Waygan, Chairman 

Mashpee Planning Board 

 

Publication Dates:  Friday, June 21, 2019 

   Friday, June 28, 2019 

 

 

Planning Board 
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1.0 INTRODUCTION 

This report analyzes the hydrological impacts of the proposed Cape Cod Coffee facility.  

Presently, the site is a wooded lot with flat topography. The project proposes a 2-story building, 

paved parking with curbing/berm, landscaping, recreational amenities, septic system, water, 

utilities and stormwater facilities.  The use of the building will be a coffee shop that will include 

the processing, distribution and packaging of coffee as well as a shared industrial use tenant. 

 

2.0 PROPOSED STORMWATER MANAGEMENT SYSTEM  

The Stormwater system for the project has been evaluated and designed based upon DEP 

Stormwater Policy as well as the Stormwater Management Section of the 2018 Town of 

Mashpee Zoning Bylaws (§174-27.2). 

Stormwater runoff from the proposed development will be directed to a closed drainage system 

consisting of deep sump hooded catch basins and manholes that discharge to an open vegetated 

basin that incorporates sediment forebays, infiltration, and subsurface leaching fields comprised 

of concrete galleys. 

 

As indicated in the Post-Development watershed plan, stormwater runoff from subcatchment 1S 

(the majority of the site) will drain to catch basins and then be conveyed to sediment forebays 

before overflowing into the infiltration basin.  The infiltration basin will include an outlet 

structure consisting of an 18” diameter riser pipe that is routed to an underground leaching 

system sized to handle up to the 100 year storm event.  A closed roof drain system along the 

perimeter of the building will handle the routing of the roof runoff (subcatchments RD-1, R-2 

and RD-3) to three underground leaching systems which have been sized to handle the 100 year 

storm event.   

 

3.0 COMPLIANCE WITH STORMWATER MANAGEMENT STANDARDS  

Standard 1: No New Untreated Discharges 

No Wetlands are located on or near the site and all new applicable impervious surfaces are being 

treated before infiltrating into the groundwater.  Based on this it is our opinion that this standard 

has been met.  The following structures have been incorporated to improve water quality prior to 

discharge: 

• Catch basins with 4-foot sumps and hoods to settle out sediment and minimize oils entering 

system 

• Forebays sized to accommodate the first flush volume (one inch over the impervious areas of 

the site). 

• Infiltration basin and leaching fields sized to accommodate the 100-year design storm 
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Standard 2: Peak Rate Attenuation 

The proposed infiltration basin and leaching fields have been designed to accommodate and 

contain on-site all of the runoff from the 100-year design storm for the developed areas of the 

site.  Therefore there will be no increase in runoff to abutting properties.  Note that the basins 

have been conservatively sized by not taking credit for infiltration within the forebays. 

 

Standard 3: Groundwater Recharge 

Test pits have been performed on-site and sandy soils were witnessed in the C2 and C3 horizons 

as seen in the test results (see Appendix D).  The infiltration basin and leaching fields were 

located in these horizons.  The infiltration rate used is based on the MASS DEP standard 

RAWLS rate for sandy soils and therefore Hydrologic Soil Group A has been selected.  The 

groundwater recharge volume required for the proposed impervious surfaces is calculated by the 

following formula: 

Rv = (F)(AIMP) 

Rv = Required Recharge Volume 

F=Target Depth Factor: 0.60 inch  

AIMP = Proposed Impervious Area  

(A Target Depth Factor of 0.6 has been applied over the entire site as a conservative approach) 
 

The total impervious areas associated with the site development (not including roof areas) 

approximately 27,893 sq ft.  Based on the recharge rate of 0.6 inches of runoff over the entire 

impervious area, approximately 1,395 cubic feet of recharge volume is required.  This volume is 

provided in the basin and leach field which are capable of storing (and recharging) more than 

8,275 cubic feet of runoff. 

 

Standard 4: Water Quality 

The project has been designed with structures to remove total suspended solids (TSS) prior to 

discharge.  Together with regular maintenance of the project as described in the Operation and 

Maintenance plan, the TSS removal will exceed the 80% removal required by the Stormwater 

Management Standards, as well as the requirement to remove 44% TSS prior to discharge to an 

infiltration basin in soils with rapid infiltration.  The proposed TSS removal provided by the 

BMP structures (and street sweeping) is summarized in the TSS Removal Table in Appendix C. 

Two sediment forebays have been sized to provide Water Quality Volume for 27,893 SF of 

impervious surface.  The required Water Quality Volume is as follows: 

VWQ = (1 in/12in/ft)*(27,893 SF) 

VWQ =2,324 CF 
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The required Water Quality Volume is provided within the sediment forebays, which have a 

total volume of 2,377 cf (see calculations in Appendix C).  As a result, it is our opinion that 

Standard 4 has been met. 

Standard 5: Land Uses with Higher Pollutant Loads (LUHPPLs) 

The proposed development is not a LUHPPL and therefore Standard 5 is not applicable. 

Standard 6: Critical Areas 

The project does not have any discharges within a Zone II, Interim Wellhead Protection Areas or 

near or to any Critical Areas as defined by the Massachusetts Stormwater Handbook.  Therefore, 

it is our opinion that Standard 6 is not applicable.    

Standard 7: Redevelopment Projects 

The proposed project is not a redevelopment project and therefore Standard 7 is not applicable. 

Standard 8: Construction Period Pollution Prevention and Erosion and Sedimentation 

Control 

Construction Period Erosion and Sedimentation Control notes are provided on the Site plans 

along with notes/instructions for the contractor and details/location of all erosion control 

measures.  The project will be covered under a NPDES CGP and a SWPPP will be submitted 

before land disturbance begins.  

Standard 9: Long Term Operation and Maintenance Plan 

A  Stormwater Operation and Maintenance Plan is provided in Appendix D. 

Standard 10: Prohibition of Illicit Discharges 

To our knowledge, there are no existing illicit discharges to existing stormwater systems on the 

Site and measures to prevent illicit discharges from the proposed development to proposed 

stormwater systems on the Site is included within the Long Term Pollution Prevention Plan. As 

required, the Illicit Discharge Compliance Statement will be signed by the Responsible Party 

prior to the start of construction. 
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 Post Development HydroCAD Stormwater Analysis 
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Type III 24-hr  2-yr Rainfall=2.91"3110.00 - Cape Cod Coffee - POST
  Printed  6/20/2019Prepared by Atlantic Design Engineers, Inc.

Page 2HydroCAD® 10.00-25  s/n 00480  © 2019 HydroCAD Software Solutions LLC

Time span=1.00-73.00 hrs, dt=0.010 hrs, 7201 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=42,782 sf   74.48% Impervious   Runoff Depth=1.37"Subcatchment 1S: PARKING AND 
   Tc=6.0 min   CN=83   Runoff=1.58 cfs  4,900 cf

Runoff Area=3,471 sf   100.00% Impervious   Runoff Depth=2.68"Subcatchment RD-2: NE ROOF
   Tc=6.0 min   CN=98   Runoff=0.22 cfs  775 cf

Runoff Area=3,267 sf   100.00% Impervious   Runoff Depth=2.68"Subcatchment RD-3: NE ROOF
   Tc=6.0 min   CN=98   Runoff=0.21 cfs  729 cf

Runoff Area=4,292 sf   100.00% Impervious   Runoff Depth=2.68"Subcatchment RD1: SW ROOF
   Tc=6.0 min   CN=98   Runoff=0.28 cfs  958 cf

Peak Elev=94.81'  Storage=1,641 cf   Inflow=1.58 cfs  4,900 cfPond 1P: INFILTRATION BASIN WITH RISER 
   Discarded=0.26 cfs  4,900 cf   Primary=0.00 cfs  0 cf   Outflow=0.26 cfs  4,900 cf

Peak Elev=92.25'  Storage=0 cf   Inflow=0.00 cfs  0 cfPond 2P: Proposed Subsurface System
   Outflow=0.00 cfs  0 cf

Peak Elev=93.79'  Storage=174 cf   Inflow=0.28 cfs  958 cfPond 3P: Proposed Subsurface System
   Outflow=0.08 cfs  958 cf

Peak Elev=93.52'  Storage=115 cf   Inflow=0.22 cfs  775 cfPond 4P: Proposed Subsurface System
   Outflow=0.08 cfs  775 cf

Peak Elev=93.72'  Storage=126 cf   Inflow=0.21 cfs  729 cfPond 5P: Proposed Subsurface System
   Outflow=0.06 cfs  729 cf

Total Runoff Area = 53,812 sf   Runoff Volume = 7,362 cf   Average Runoff Depth = 1.64"
20.29% Pervious = 10,919 sf     79.71% Impervious = 42,893 sf



Type III 24-hr  2-yr Rainfall=2.91"3110.00 - Cape Cod Coffee - POST
  Printed  6/20/2019Prepared by Atlantic Design Engineers, Inc.

Page 3HydroCAD® 10.00-25  s/n 00480  © 2019 HydroCAD Software Solutions LLC

Summary for Subcatchment 1S: PARKING AND LANDSCAPE AREA

Runoff = 1.58 cfs @ 12.09 hrs,  Volume= 4,900 cf,  Depth= 1.37"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 1.00-73.00 hrs, dt= 0.010 hrs
Type III 24-hr  2-yr Rainfall=2.91"

Area (sf) CN Description
27,893 98 Paved parking, HSG A

2,620 98 Water Surface, HSG A
10,919 39 >75% Grass cover, Good, HSG A

* 1,350 98 Roofs, HSG A- Covered Pavilion and Walk in Cooler
42,782 83 Weighted Average
10,919 25.52% Pervious Area
31,863 74.48% Impervious Area

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

6.0 Direct Entry, 

Subcatchment 1S: PARKING AND LANDSCAPE AREA

Runoff

Hydrograph

Time  (hours)
72706866646260585654525048464442403836343230282624222018161412108642
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w
  (
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0

Type III 24-hr
2-yr Rainfall=2.91"

Runoff Area=42,782 sf
Runoff Volume=4,900 cf

Runoff Depth=1.37"
Tc=6.0 min

CN=83

1.58 cfs



Type III 24-hr  2-yr Rainfall=2.91"3110.00 - Cape Cod Coffee - POST
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Summary for Subcatchment RD-2: NE ROOF

Runoff = 0.22 cfs @ 12.08 hrs,  Volume= 775 cf,  Depth= 2.68"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 1.00-73.00 hrs, dt= 0.010 hrs
Type III 24-hr  2-yr Rainfall=2.91"

Area (sf) CN Description
3,471 98 Roofs, HSG A
3,471 100.00% Impervious Area

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

6.0 Direct Entry, 

Subcatchment RD-2: NE ROOF

Runoff

Hydrograph

Time  (hours)
72706866646260585654525048464442403836343230282624222018161412108642
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Type III 24-hr
2-yr Rainfall=2.91"

Runoff Area=3,471 sf
Runoff Volume=775 cf

Runoff Depth=2.68"
Tc=6.0 min

CN=98

0.22 cfs
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Summary for Subcatchment RD-3: NE ROOF

Runoff = 0.21 cfs @ 12.08 hrs,  Volume= 729 cf,  Depth= 2.68"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 1.00-73.00 hrs, dt= 0.010 hrs
Type III 24-hr  2-yr Rainfall=2.91"

Area (sf) CN Description
3,267 98 Roofs, HSG A
3,267 100.00% Impervious Area

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

6.0 Direct Entry, 

Subcatchment RD-3: NE ROOF

Runoff

Hydrograph

Time  (hours)
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Type III 24-hr
2-yr Rainfall=2.91"

Runoff Area=3,267 sf
Runoff Volume=729 cf

Runoff Depth=2.68"
Tc=6.0 min

CN=98

0.21 cfs
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Summary for Subcatchment RD1: SW ROOF

Runoff = 0.28 cfs @ 12.08 hrs,  Volume= 958 cf,  Depth= 2.68"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 1.00-73.00 hrs, dt= 0.010 hrs
Type III 24-hr  2-yr Rainfall=2.91"

Area (sf) CN Description
4,292 98 Roofs, HSG A
4,292 100.00% Impervious Area

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

6.0 Direct Entry, 

Subcatchment RD1: SW ROOF

Runoff

Hydrograph

Time  (hours)
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Type III 24-hr
2-yr Rainfall=2.91"

Runoff Area=4,292 sf
Runoff Volume=958 cf

Runoff Depth=2.68"
Tc=6.0 min

CN=98

0.28 cfs
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Summary for Pond 1P: INFILTRATION BASIN WITH RISER PIPE

Inflow Area = 42,782 sf, 74.48% Impervious,  Inflow Depth = 1.37"    for  2-yr event
Inflow = 1.58 cfs @ 12.09 hrs,  Volume= 4,900 cf
Outflow = 0.26 cfs @ 12.60 hrs,  Volume= 4,900 cf,  Atten= 84%,  Lag= 30.5 min
Discarded = 0.26 cfs @ 12.60 hrs,  Volume= 4,900 cf
Primary = 0.00 cfs @ 1.00 hrs,  Volume= 0 cf

Routing by Stor-Ind method, Time Span= 1.00-73.00 hrs, dt= 0.010 hrs
Peak Elev= 94.81' @ 12.60 hrs   Surf.Area= 1,349 sf   Storage= 1,641 cf

Plug-Flow detention time= 62.2 min calculated for 4,899 cf (100% of inflow)
Center-of-Mass det. time= 62.2 min ( 899.7 - 837.5 )

Volume Invert Avail.Storage Storage Description
#1 93.00' 9,279 cf Custom Stage Data (Irregular) Listed below (Recalc)

Elevation Surf.Area Perim. Inc.Store Cum.Store Wet.Area
(feet) (sq-ft) (feet) (cubic-feet) (cubic-feet) (sq-ft)
93.00 699 190.0 0 0 699
94.00 837 146.0 767 767 1,887
95.00 1,489 266.0 1,147 1,914 5,827
96.00 2,038 283.0 1,756 3,671 6,619
97.00 2,620 300.0 2,323 5,994 7,460
98.00 4,000 425.0 3,286 9,279 14,681

Device Routing     Invert Outlet Devices
#1 Discarded 93.00' 8.270 in/hr Exfiltration over Surface area   
#2 Primary 95.00' 8.0"  Round Culvert   

L= 12.5'   CPP, projecting, no headwall,  Ke= 0.900   
Inlet / Outlet Invert= 95.00' / 94.88'   S= 0.0096 '/'   Cc= 0.900   
n= 0.012  Corrugated PP, smooth interior,  Flow Area= 0.35 sf   

#3 Device 2 96.80' 18.0" Horiz. 18" DIA RISER PIPE    C= 0.600   
Limited to weir flow at low heads   

Discarded OutFlow  Max=0.26 cfs @ 12.60 hrs  HW=94.81'   (Free Discharge)
1=Exfiltration  (Exfiltration Controls 0.26 cfs)

Primary OutFlow  Max=0.00 cfs @ 1.00 hrs  HW=93.00'   (Free Discharge)
2=Culvert  ( Controls 0.00 cfs)

3=18" DIA RISER PIPE  ( Controls 0.00 cfs)
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Pond 1P: INFILTRATION BASIN WITH RISER PIPE

Inflow
Outflow
Discarded
Primary

Hydrograph

Time  (hours)
72706866646260585654525048464442403836343230282624222018161412108642
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Inflow Area=42,782 sf
Peak Elev=94.81'
Storage=1,641 cf

1.58 cfs

0.26 cfs0.26 cfs

0.00 cfs
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Summary for Pond 2P: Proposed Subsurface System

Inflow Area = 42,782 sf, 74.48% Impervious,  Inflow Depth = 0.00"    for  2-yr event
Inflow = 0.00 cfs @ 1.00 hrs,  Volume= 0 cf
Outflow = 0.00 cfs @ 1.00 hrs,  Volume= 0 cf,  Atten= 0%,  Lag= 0.0 min
Discarded = 0.00 cfs @ 1.00 hrs,  Volume= 0 cf

Routing by Stor-Ind method, Time Span= 1.00-73.00 hrs, dt= 0.010 hrs
Peak Elev= 92.25' @ 1.00 hrs   Surf.Area= 851 sf   Storage= 0 cf

Plug-Flow detention time= (not calculated: initial storage exceeds outflow)
Center-of-Mass det. time= (not calculated: no inflow)

Volume Invert Avail.Storage Storage Description
#1A 92.25' 684 cf 30.40'W x 28.00'L x 4.50'H Field A

3,830 cf Overall - 2,120 cf Embedded = 1,711 cf  x 40.0% Voids
#2A 92.75' 1,596 cf Concrete Galley  4x4x4  x 36  Inside #1

Inside= 42.0"W x 43.0"H => 12.67 sf x 3.50'L = 44.3 cf
Outside= 52.8"W x 48.0"H => 14.72 sf x 4.00'L = 58.9 cf
36 Chambers in 6 Rows

2,281 cf Total Available Storage

     Storage Group A created with Chamber Wizard

Device Routing     Invert Outlet Devices
#1 Discarded 92.25' 8.270 in/hr Exfiltration over Wetted area     Phase-In= 0.01'   

Discarded OutFlow  Max=0.00 cfs @ 1.00 hrs  HW=92.25'   (Free Discharge)
1=Exfiltration  ( Controls 0.00 cfs)



Type III 24-hr  2-yr Rainfall=2.91"3110.00 - Cape Cod Coffee - POST
  Printed  6/20/2019Prepared by Atlantic Design Engineers, Inc.

Page 10HydroCAD® 10.00-25  s/n 00480  © 2019 HydroCAD Software Solutions LLC

Pond 2P: Proposed Subsurface System

Inflow
Discarded

Hydrograph

Time  (hours)
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Inflow Area=42,782 sf
Peak Elev=92.25'

Storage=0 cf

0.00 cfs0.00 cfs
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Summary for Pond 3P: Proposed Subsurface System

Inflow Area = 4,292 sf,100.00% Impervious,  Inflow Depth = 2.68"    for  2-yr event
Inflow = 0.28 cfs @ 12.08 hrs,  Volume= 958 cf
Outflow = 0.08 cfs @ 12.41 hrs,  Volume= 958 cf,  Atten= 71%,  Lag= 19.5 min
Discarded = 0.08 cfs @ 12.41 hrs,  Volume= 958 cf

Routing by Stor-Ind method, Time Span= 1.00-73.00 hrs, dt= 0.010 hrs
Peak Elev= 93.79' @ 12.41 hrs   Surf.Area= 346 sf   Storage= 174 cf

Plug-Flow detention time= 11.0 min calculated for 958 cf (100% of inflow)
Center-of-Mass det. time= 11.0 min ( 769.4 - 758.4 )

Volume Invert Avail.Storage Storage Description
#1A 92.80' 339 cf 21.60'W x 16.00'L x 4.50'H Field A

1,555 cf Overall - 707 cf Embedded = 849 cf  x 40.0% Voids
#2A 93.30' 532 cf Concrete Galley  4x4x4  x 12  Inside #1

Inside= 42.0"W x 43.0"H => 12.67 sf x 3.50'L = 44.3 cf
Outside= 52.8"W x 48.0"H => 14.72 sf x 4.00'L = 58.9 cf
12 Chambers in 4 Rows

872 cf Total Available Storage

     Storage Group A created with Chamber Wizard

Device Routing     Invert Outlet Devices
#1 Discarded 92.80' 8.270 in/hr Exfiltration over Wetted area   

Discarded OutFlow  Max=0.08 cfs @ 12.41 hrs  HW=93.79'   (Free Discharge)
1=Exfiltration  (Exfiltration Controls 0.08 cfs)
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Pond 3P: Proposed Subsurface System

Inflow
Discarded

Hydrograph

Time  (hours)
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Inflow Area=4,292 sf
Peak Elev=93.79'

Storage=174 cf

0.28 cfs
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Summary for Pond 4P: Proposed Subsurface System

Inflow Area = 3,471 sf,100.00% Impervious,  Inflow Depth = 2.68"    for  2-yr event
Inflow = 0.22 cfs @ 12.08 hrs,  Volume= 775 cf
Outflow = 0.08 cfs @ 12.35 hrs,  Volume= 775 cf,  Atten= 66%,  Lag= 16.2 min
Discarded = 0.08 cfs @ 12.35 hrs,  Volume= 775 cf

Routing by Stor-Ind method, Time Span= 1.00-73.00 hrs, dt= 0.010 hrs
Peak Elev= 93.52' @ 12.35 hrs   Surf.Area= 346 sf   Storage= 115 cf

Plug-Flow detention time= 7.4 min calculated for 775 cf (100% of inflow)
Center-of-Mass det. time= 7.4 min ( 765.9 - 758.4 )

Volume Invert Avail.Storage Storage Description
#1A 92.80' 339 cf 21.60'W x 16.00'L x 4.50'H Field A

1,555 cf Overall - 707 cf Embedded = 849 cf  x 40.0% Voids
#2A 93.30' 532 cf Concrete Galley  4x4x4  x 12  Inside #1

Inside= 42.0"W x 43.0"H => 12.67 sf x 3.50'L = 44.3 cf
Outside= 52.8"W x 48.0"H => 14.72 sf x 4.00'L = 58.9 cf
12 Chambers in 4 Rows

872 cf Total Available Storage

     Storage Group A created with Chamber Wizard

Device Routing     Invert Outlet Devices
#1 Discarded 92.80' 8.270 in/hr Exfiltration over Wetted area   

Discarded OutFlow  Max=0.08 cfs @ 12.35 hrs  HW=93.52'   (Free Discharge)
1=Exfiltration  (Exfiltration Controls 0.08 cfs)
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Pond 4P: Proposed Subsurface System

Inflow
Discarded

Hydrograph

Time  (hours)
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Inflow Area=3,471 sf
Peak Elev=93.52'

Storage=115 cf

0.22 cfs

0.08 cfs
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Summary for Pond 5P: Proposed Subsurface System

Inflow Area = 3,267 sf,100.00% Impervious,  Inflow Depth = 2.68"    for  2-yr event
Inflow = 0.21 cfs @ 12.08 hrs,  Volume= 729 cf
Outflow = 0.06 cfs @ 12.39 hrs,  Volume= 729 cf,  Atten= 70%,  Lag= 18.5 min
Discarded = 0.06 cfs @ 12.39 hrs,  Volume= 729 cf

Routing by Stor-Ind method, Time Span= 1.00-73.00 hrs, dt= 0.010 hrs
Peak Elev= 93.72' @ 12.39 hrs   Surf.Area= 275 sf   Storage= 126 cf

Plug-Flow detention time= 9.9 min calculated for 729 cf (100% of inflow)
Center-of-Mass det. time= 9.9 min ( 768.3 - 758.4 )

Volume Invert Avail.Storage Storage Description
#1A 92.80' 283 cf 17.20'W x 16.00'L x 4.50'H Field A

1,238 cf Overall - 530 cf Embedded = 709 cf  x 40.0% Voids
#2A 93.30' 399 cf Concrete Galley  4x4x4  x 9  Inside #1

Inside= 42.0"W x 43.0"H => 12.67 sf x 3.50'L = 44.3 cf
Outside= 52.8"W x 48.0"H => 14.72 sf x 4.00'L = 58.9 cf
9 Chambers in 3 Rows

683 cf Total Available Storage

     Storage Group A created with Chamber Wizard

Device Routing     Invert Outlet Devices
#1 Discarded 92.80' 8.270 in/hr Exfiltration over Wetted area   

Discarded OutFlow  Max=0.06 cfs @ 12.39 hrs  HW=93.72'   (Free Discharge)
1=Exfiltration  (Exfiltration Controls 0.06 cfs)
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Pond 5P: Proposed Subsurface System

Inflow
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Hydrograph
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Inflow Area=3,267 sf
Peak Elev=93.72'

Storage=126 cf
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Time span=1.00-73.00 hrs, dt=0.010 hrs, 7201 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=42,782 sf   74.48% Impervious   Runoff Depth=2.68"Subcatchment 1S: PARKING AND 
   Tc=6.0 min   CN=83   Runoff=3.08 cfs  9,559 cf

Runoff Area=3,471 sf   100.00% Impervious   Runoff Depth>4.21"Subcatchment RD-2: NE ROOF
   Tc=6.0 min   CN=98   Runoff=0.35 cfs  1,219 cf

Runoff Area=3,267 sf   100.00% Impervious   Runoff Depth>4.21"Subcatchment RD-3: NE ROOF
   Tc=6.0 min   CN=98   Runoff=0.33 cfs  1,147 cf

Runoff Area=4,292 sf   100.00% Impervious   Runoff Depth>4.21"Subcatchment RD1: SW ROOF
   Tc=6.0 min   CN=98   Runoff=0.43 cfs  1,507 cf

Peak Elev=96.02'  Storage=3,713 cf   Inflow=3.08 cfs  9,559 cfPond 1P: INFILTRATION BASIN WITH RISER 
   Discarded=0.39 cfs  9,559 cf   Primary=0.00 cfs  0 cf   Outflow=0.39 cfs  9,559 cf

Peak Elev=92.25'  Storage=0 cf   Inflow=0.00 cfs  0 cfPond 2P: Proposed Subsurface System
   Outflow=0.00 cfs  0 cf

Peak Elev=94.64'  Storage=359 cf   Inflow=0.43 cfs  1,507 cfPond 3P: Proposed Subsurface System
   Outflow=0.09 cfs  1,507 cf

Peak Elev=94.17'  Storage=256 cf   Inflow=0.35 cfs  1,219 cfPond 4P: Proposed Subsurface System
   Outflow=0.09 cfs  1,219 cf

Peak Elev=94.53'  Storage=263 cf   Inflow=0.33 cfs  1,147 cfPond 5P: Proposed Subsurface System
   Outflow=0.07 cfs  1,147 cf

Total Runoff Area = 53,812 sf   Runoff Volume = 13,432 cf   Average Runoff Depth = 3.00"
20.29% Pervious = 10,919 sf     79.71% Impervious = 42,893 sf
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Summary for Subcatchment 1S: PARKING AND LANDSCAPE AREA

Runoff = 3.08 cfs @ 12.09 hrs,  Volume= 9,559 cf,  Depth= 2.68"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 1.00-73.00 hrs, dt= 0.010 hrs
Type III 24-hr  10-yr Rainfall=4.45"

Area (sf) CN Description
27,893 98 Paved parking, HSG A

2,620 98 Water Surface, HSG A
10,919 39 >75% Grass cover, Good, HSG A

* 1,350 98 Roofs, HSG A- Covered Pavilion and Walk in Cooler
42,782 83 Weighted Average
10,919 25.52% Pervious Area
31,863 74.48% Impervious Area

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

6.0 Direct Entry, 

Subcatchment 1S: PARKING AND LANDSCAPE AREA

Runoff

Hydrograph

Time  (hours)
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Type III 24-hr
10-yr Rainfall=4.45"

Runoff Area=42,782 sf
Runoff Volume=9,559 cf

Runoff Depth=2.68"
Tc=6.0 min

CN=83

3.08 cfs
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Summary for Subcatchment RD-2: NE ROOF

Runoff = 0.35 cfs @ 12.08 hrs,  Volume= 1,219 cf,  Depth> 4.21"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 1.00-73.00 hrs, dt= 0.010 hrs
Type III 24-hr  10-yr Rainfall=4.45"

Area (sf) CN Description
3,471 98 Roofs, HSG A
3,471 100.00% Impervious Area

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

6.0 Direct Entry, 

Subcatchment RD-2: NE ROOF

Runoff

Hydrograph

Time  (hours)
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Type III 24-hr
10-yr Rainfall=4.45"

Runoff Area=3,471 sf
Runoff Volume=1,219 cf

Runoff Depth>4.21"
Tc=6.0 min

CN=98

0.35 cfs
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Summary for Subcatchment RD-3: NE ROOF

Runoff = 0.33 cfs @ 12.08 hrs,  Volume= 1,147 cf,  Depth> 4.21"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 1.00-73.00 hrs, dt= 0.010 hrs
Type III 24-hr  10-yr Rainfall=4.45"

Area (sf) CN Description
3,267 98 Roofs, HSG A
3,267 100.00% Impervious Area

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

6.0 Direct Entry, 

Subcatchment RD-3: NE ROOF

Runoff

Hydrograph

Time  (hours)
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Type III 24-hr
10-yr Rainfall=4.45"

Runoff Area=3,267 sf
Runoff Volume=1,147 cf

Runoff Depth>4.21"
Tc=6.0 min

CN=98

0.33 cfs
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Summary for Subcatchment RD1: SW ROOF

Runoff = 0.43 cfs @ 12.08 hrs,  Volume= 1,507 cf,  Depth> 4.21"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 1.00-73.00 hrs, dt= 0.010 hrs
Type III 24-hr  10-yr Rainfall=4.45"

Area (sf) CN Description
4,292 98 Roofs, HSG A
4,292 100.00% Impervious Area

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

6.0 Direct Entry, 

Subcatchment RD1: SW ROOF

Runoff

Hydrograph

Time  (hours)
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Type III 24-hr
10-yr Rainfall=4.45"

Runoff Area=4,292 sf
Runoff Volume=1,507 cf

Runoff Depth>4.21"
Tc=6.0 min

CN=98

0.43 cfs
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Summary for Pond 1P: INFILTRATION BASIN WITH RISER PIPE

Inflow Area = 42,782 sf, 74.48% Impervious,  Inflow Depth = 2.68"    for  10-yr event
Inflow = 3.08 cfs @ 12.09 hrs,  Volume= 9,559 cf
Outflow = 0.39 cfs @ 12.71 hrs,  Volume= 9,559 cf,  Atten= 87%,  Lag= 37.4 min
Discarded = 0.39 cfs @ 12.71 hrs,  Volume= 9,559 cf
Primary = 0.00 cfs @ 1.00 hrs,  Volume= 0 cf

Routing by Stor-Ind method, Time Span= 1.00-73.00 hrs, dt= 0.010 hrs
Peak Elev= 96.02' @ 12.71 hrs   Surf.Area= 2,049 sf   Storage= 3,713 cf

Plug-Flow detention time= 98.7 min calculated for 9,558 cf (100% of inflow)
Center-of-Mass det. time= 98.7 min ( 917.0 - 818.3 )

Volume Invert Avail.Storage Storage Description
#1 93.00' 9,279 cf Custom Stage Data (Irregular) Listed below (Recalc)

Elevation Surf.Area Perim. Inc.Store Cum.Store Wet.Area
(feet) (sq-ft) (feet) (cubic-feet) (cubic-feet) (sq-ft)
93.00 699 190.0 0 0 699
94.00 837 146.0 767 767 1,887
95.00 1,489 266.0 1,147 1,914 5,827
96.00 2,038 283.0 1,756 3,671 6,619
97.00 2,620 300.0 2,323 5,994 7,460
98.00 4,000 425.0 3,286 9,279 14,681

Device Routing     Invert Outlet Devices
#1 Discarded 93.00' 8.270 in/hr Exfiltration over Surface area   
#2 Primary 95.00' 8.0"  Round Culvert   

L= 12.5'   CPP, projecting, no headwall,  Ke= 0.900   
Inlet / Outlet Invert= 95.00' / 94.88'   S= 0.0096 '/'   Cc= 0.900   
n= 0.012  Corrugated PP, smooth interior,  Flow Area= 0.35 sf   

#3 Device 2 96.80' 18.0" Horiz. 18" DIA RISER PIPE    C= 0.600   
Limited to weir flow at low heads   

Discarded OutFlow  Max=0.39 cfs @ 12.71 hrs  HW=96.02'   (Free Discharge)
1=Exfiltration  (Exfiltration Controls 0.39 cfs)

Primary OutFlow  Max=0.00 cfs @ 1.00 hrs  HW=93.00'   (Free Discharge)
2=Culvert  ( Controls 0.00 cfs)

3=18" DIA RISER PIPE  ( Controls 0.00 cfs)
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Pond 1P: INFILTRATION BASIN WITH RISER PIPE

Inflow
Outflow
Discarded
Primary

Hydrograph

Time  (hours)
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Inflow Area=42,782 sf
Peak Elev=96.02'
Storage=3,713 cf

3.08 cfs

0.39 cfs0.39 cfs

0.00 cfs
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Summary for Pond 2P: Proposed Subsurface System

Inflow Area = 42,782 sf, 74.48% Impervious,  Inflow Depth = 0.00"    for  10-yr event
Inflow = 0.00 cfs @ 1.00 hrs,  Volume= 0 cf
Outflow = 0.00 cfs @ 1.00 hrs,  Volume= 0 cf,  Atten= 0%,  Lag= 0.0 min
Discarded = 0.00 cfs @ 1.00 hrs,  Volume= 0 cf

Routing by Stor-Ind method, Time Span= 1.00-73.00 hrs, dt= 0.010 hrs
Peak Elev= 92.25' @ 1.00 hrs   Surf.Area= 851 sf   Storage= 0 cf

Plug-Flow detention time= (not calculated: initial storage exceeds outflow)
Center-of-Mass det. time= (not calculated: no inflow)

Volume Invert Avail.Storage Storage Description
#1A 92.25' 684 cf 30.40'W x 28.00'L x 4.50'H Field A

3,830 cf Overall - 2,120 cf Embedded = 1,711 cf  x 40.0% Voids
#2A 92.75' 1,596 cf Concrete Galley  4x4x4  x 36  Inside #1

Inside= 42.0"W x 43.0"H => 12.67 sf x 3.50'L = 44.3 cf
Outside= 52.8"W x 48.0"H => 14.72 sf x 4.00'L = 58.9 cf
36 Chambers in 6 Rows

2,281 cf Total Available Storage

     Storage Group A created with Chamber Wizard

Device Routing     Invert Outlet Devices
#1 Discarded 92.25' 8.270 in/hr Exfiltration over Wetted area     Phase-In= 0.01'   

Discarded OutFlow  Max=0.00 cfs @ 1.00 hrs  HW=92.25'   (Free Discharge)
1=Exfiltration  ( Controls 0.00 cfs)
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Pond 2P: Proposed Subsurface System

Inflow
Discarded

Hydrograph

Time  (hours)
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Inflow Area=42,782 sf
Peak Elev=92.25'

Storage=0 cf

0.00 cfs0.00 cfs
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Summary for Pond 3P: Proposed Subsurface System

Inflow Area = 4,292 sf,100.00% Impervious,  Inflow Depth > 4.21"    for  10-yr event
Inflow = 0.43 cfs @ 12.08 hrs,  Volume= 1,507 cf
Outflow = 0.09 cfs @ 12.49 hrs,  Volume= 1,507 cf,  Atten= 78%,  Lag= 24.3 min
Discarded = 0.09 cfs @ 12.49 hrs,  Volume= 1,507 cf

Routing by Stor-Ind method, Time Span= 1.00-73.00 hrs, dt= 0.010 hrs
Peak Elev= 94.64' @ 12.49 hrs   Surf.Area= 346 sf   Storage= 359 cf

Plug-Flow detention time= 21.9 min calculated for 1,507 cf (100% of inflow)
Center-of-Mass det. time= 21.9 min ( 771.9 - 750.0 )

Volume Invert Avail.Storage Storage Description
#1A 92.80' 339 cf 21.60'W x 16.00'L x 4.50'H Field A

1,555 cf Overall - 707 cf Embedded = 849 cf  x 40.0% Voids
#2A 93.30' 532 cf Concrete Galley  4x4x4  x 12  Inside #1

Inside= 42.0"W x 43.0"H => 12.67 sf x 3.50'L = 44.3 cf
Outside= 52.8"W x 48.0"H => 14.72 sf x 4.00'L = 58.9 cf
12 Chambers in 4 Rows

872 cf Total Available Storage

     Storage Group A created with Chamber Wizard

Device Routing     Invert Outlet Devices
#1 Discarded 92.80' 8.270 in/hr Exfiltration over Wetted area   

Discarded OutFlow  Max=0.09 cfs @ 12.49 hrs  HW=94.64'   (Free Discharge)
1=Exfiltration  (Exfiltration Controls 0.09 cfs)
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Pond 3P: Proposed Subsurface System

Inflow
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Hydrograph
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Inflow Area=4,292 sf
Peak Elev=94.64'

Storage=359 cf

0.43 cfs
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Summary for Pond 4P: Proposed Subsurface System

Inflow Area = 3,471 sf,100.00% Impervious,  Inflow Depth > 4.21"    for  10-yr event
Inflow = 0.35 cfs @ 12.08 hrs,  Volume= 1,219 cf
Outflow = 0.09 cfs @ 12.45 hrs,  Volume= 1,219 cf,  Atten= 75%,  Lag= 22.2 min
Discarded = 0.09 cfs @ 12.45 hrs,  Volume= 1,219 cf

Routing by Stor-Ind method, Time Span= 1.00-73.00 hrs, dt= 0.010 hrs
Peak Elev= 94.17' @ 12.45 hrs   Surf.Area= 346 sf   Storage= 256 cf

Plug-Flow detention time= 15.8 min calculated for 1,219 cf (100% of inflow)
Center-of-Mass det. time= 15.8 min ( 765.8 - 750.0 )

Volume Invert Avail.Storage Storage Description
#1A 92.80' 339 cf 21.60'W x 16.00'L x 4.50'H Field A

1,555 cf Overall - 707 cf Embedded = 849 cf  x 40.0% Voids
#2A 93.30' 532 cf Concrete Galley  4x4x4  x 12  Inside #1

Inside= 42.0"W x 43.0"H => 12.67 sf x 3.50'L = 44.3 cf
Outside= 52.8"W x 48.0"H => 14.72 sf x 4.00'L = 58.9 cf
12 Chambers in 4 Rows

872 cf Total Available Storage

     Storage Group A created with Chamber Wizard

Device Routing     Invert Outlet Devices
#1 Discarded 92.80' 8.270 in/hr Exfiltration over Wetted area   

Discarded OutFlow  Max=0.09 cfs @ 12.45 hrs  HW=94.17'   (Free Discharge)
1=Exfiltration  (Exfiltration Controls 0.09 cfs)
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Pond 4P: Proposed Subsurface System

Inflow
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Hydrograph
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Inflow Area=3,471 sf
Peak Elev=94.17'

Storage=256 cf

0.35 cfs
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Summary for Pond 5P: Proposed Subsurface System

Inflow Area = 3,267 sf,100.00% Impervious,  Inflow Depth > 4.21"    for  10-yr event
Inflow = 0.33 cfs @ 12.08 hrs,  Volume= 1,147 cf
Outflow = 0.07 cfs @ 12.47 hrs,  Volume= 1,147 cf,  Atten= 77%,  Lag= 23.5 min
Discarded = 0.07 cfs @ 12.47 hrs,  Volume= 1,147 cf

Routing by Stor-Ind method, Time Span= 1.00-73.00 hrs, dt= 0.010 hrs
Peak Elev= 94.53' @ 12.47 hrs   Surf.Area= 275 sf   Storage= 263 cf

Plug-Flow detention time= 19.6 min calculated for 1,147 cf (100% of inflow)
Center-of-Mass det. time= 19.6 min ( 769.7 - 750.0 )

Volume Invert Avail.Storage Storage Description
#1A 92.80' 283 cf 17.20'W x 16.00'L x 4.50'H Field A

1,238 cf Overall - 530 cf Embedded = 709 cf  x 40.0% Voids
#2A 93.30' 399 cf Concrete Galley  4x4x4  x 9  Inside #1

Inside= 42.0"W x 43.0"H => 12.67 sf x 3.50'L = 44.3 cf
Outside= 52.8"W x 48.0"H => 14.72 sf x 4.00'L = 58.9 cf
9 Chambers in 3 Rows

683 cf Total Available Storage

     Storage Group A created with Chamber Wizard

Device Routing     Invert Outlet Devices
#1 Discarded 92.80' 8.270 in/hr Exfiltration over Wetted area   

Discarded OutFlow  Max=0.07 cfs @ 12.47 hrs  HW=94.53'   (Free Discharge)
1=Exfiltration  (Exfiltration Controls 0.07 cfs)
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Pond 5P: Proposed Subsurface System

Inflow
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Hydrograph
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Time span=1.00-73.00 hrs, dt=0.010 hrs, 7201 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=42,782 sf   74.48% Impervious   Runoff Depth=3.55"Subcatchment 1S: PARKING AND 
   Tc=6.0 min   CN=83   Runoff=4.06 cfs  12,647 cf

Runoff Area=3,471 sf   100.00% Impervious   Runoff Depth>5.17"Subcatchment RD-2: NE ROOF
   Tc=6.0 min   CN=98   Runoff=0.42 cfs  1,496 cf

Runoff Area=3,267 sf   100.00% Impervious   Runoff Depth>5.17"Subcatchment RD-3: NE ROOF
   Tc=6.0 min   CN=98   Runoff=0.40 cfs  1,408 cf

Runoff Area=4,292 sf   100.00% Impervious   Runoff Depth>5.17"Subcatchment RD1: SW ROOF
   Tc=6.0 min   CN=98   Runoff=0.52 cfs  1,850 cf

Peak Elev=96.69'  Storage=5,218 cf   Inflow=4.06 cfs  12,647 cfPond 1P: INFILTRATION BASIN WITH RISER 
   Discarded=0.47 cfs  12,647 cf   Primary=0.00 cfs  0 cf   Outflow=0.47 cfs  12,647 cf

Peak Elev=92.25'  Storage=0 cf   Inflow=0.00 cfs  0 cfPond 2P: Proposed Subsurface System
   Outflow=0.00 cfs  0 cf

Peak Elev=95.19'  Storage=479 cf   Inflow=0.52 cfs  1,850 cfPond 3P: Proposed Subsurface System
   Outflow=0.10 cfs  1,850 cf

Peak Elev=94.60'  Storage=351 cf   Inflow=0.42 cfs  1,496 cfPond 4P: Proposed Subsurface System
   Outflow=0.09 cfs  1,496 cf

Peak Elev=95.06'  Storage=353 cf   Inflow=0.40 cfs  1,408 cfPond 5P: Proposed Subsurface System
   Outflow=0.08 cfs  1,408 cf

Total Runoff Area = 53,812 sf   Runoff Volume = 17,401 cf   Average Runoff Depth = 3.88"
20.29% Pervious = 10,919 sf     79.71% Impervious = 42,893 sf
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Summary for Subcatchment 1S: PARKING AND LANDSCAPE AREA

Runoff = 4.06 cfs @ 12.09 hrs,  Volume= 12,647 cf,  Depth= 3.55"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 1.00-73.00 hrs, dt= 0.010 hrs
Type III 24-hr  25-yr Rainfall=5.41"

Area (sf) CN Description
27,893 98 Paved parking, HSG A

2,620 98 Water Surface, HSG A
10,919 39 >75% Grass cover, Good, HSG A

* 1,350 98 Roofs, HSG A- Covered Pavilion and Walk in Cooler
42,782 83 Weighted Average
10,919 25.52% Pervious Area
31,863 74.48% Impervious Area

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

6.0 Direct Entry, 

Subcatchment 1S: PARKING AND LANDSCAPE AREA

Runoff

Hydrograph

Time  (hours)
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Type III 24-hr
25-yr Rainfall=5.41"

Runoff Area=42,782 sf
Runoff Volume=12,647 cf

Runoff Depth=3.55"
Tc=6.0 min

CN=83

4.06 cfs



Type III 24-hr  25-yr Rainfall=5.41"3110.00 - Cape Cod Coffee - POST
  Printed  6/20/2019Prepared by Atlantic Design Engineers, Inc.

Page 34HydroCAD® 10.00-25  s/n 00480  © 2019 HydroCAD Software Solutions LLC

Summary for Subcatchment RD-2: NE ROOF

Runoff = 0.42 cfs @ 12.08 hrs,  Volume= 1,496 cf,  Depth> 5.17"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 1.00-73.00 hrs, dt= 0.010 hrs
Type III 24-hr  25-yr Rainfall=5.41"

Area (sf) CN Description
3,471 98 Roofs, HSG A
3,471 100.00% Impervious Area

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

6.0 Direct Entry, 

Subcatchment RD-2: NE ROOF

Runoff

Hydrograph

Time  (hours)
72706866646260585654525048464442403836343230282624222018161412108642

F
lo

w
  (

cf
s)

0.46
0.44
0.42

0.4
0.38
0.36
0.34
0.32

0.3
0.28
0.26
0.24
0.22

0.2
0.18
0.16
0.14
0.12

0.1
0.08
0.06
0.04
0.02

0

Type III 24-hr
25-yr Rainfall=5.41"

Runoff Area=3,471 sf
Runoff Volume=1,496 cf

Runoff Depth>5.17"
Tc=6.0 min

CN=98

0.42 cfs
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Summary for Subcatchment RD-3: NE ROOF

Runoff = 0.40 cfs @ 12.08 hrs,  Volume= 1,408 cf,  Depth> 5.17"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 1.00-73.00 hrs, dt= 0.010 hrs
Type III 24-hr  25-yr Rainfall=5.41"

Area (sf) CN Description
3,267 98 Roofs, HSG A
3,267 100.00% Impervious Area

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

6.0 Direct Entry, 

Subcatchment RD-3: NE ROOF

Runoff

Hydrograph

Time  (hours)
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Type III 24-hr
25-yr Rainfall=5.41"

Runoff Area=3,267 sf
Runoff Volume=1,408 cf

Runoff Depth>5.17"
Tc=6.0 min

CN=98

0.40 cfs
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Summary for Subcatchment RD1: SW ROOF

Runoff = 0.52 cfs @ 12.08 hrs,  Volume= 1,850 cf,  Depth> 5.17"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 1.00-73.00 hrs, dt= 0.010 hrs
Type III 24-hr  25-yr Rainfall=5.41"

Area (sf) CN Description
4,292 98 Roofs, HSG A
4,292 100.00% Impervious Area

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

6.0 Direct Entry, 

Subcatchment RD1: SW ROOF

Runoff

Hydrograph

Time  (hours)
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Type III 24-hr
25-yr Rainfall=5.41"

Runoff Area=4,292 sf
Runoff Volume=1,850 cf

Runoff Depth>5.17"
Tc=6.0 min

CN=98

0.52 cfs
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Summary for Pond 1P: INFILTRATION BASIN WITH RISER PIPE

Inflow Area = 42,782 sf, 74.48% Impervious,  Inflow Depth = 3.55"    for  25-yr event
Inflow = 4.06 cfs @ 12.09 hrs,  Volume= 12,647 cf
Outflow = 0.47 cfs @ 12.79 hrs,  Volume= 12,647 cf,  Atten= 89%,  Lag= 42.3 min
Discarded = 0.47 cfs @ 12.79 hrs,  Volume= 12,647 cf
Primary = 0.00 cfs @ 1.00 hrs,  Volume= 0 cf

Routing by Stor-Ind method, Time Span= 1.00-73.00 hrs, dt= 0.010 hrs
Peak Elev= 96.69' @ 12.79 hrs   Surf.Area= 2,434 sf   Storage= 5,218 cf

Plug-Flow detention time= 120.4 min calculated for 12,645 cf (100% of inflow)
Center-of-Mass det. time= 120.4 min ( 930.7 - 810.3 )

Volume Invert Avail.Storage Storage Description
#1 93.00' 9,279 cf Custom Stage Data (Irregular) Listed below (Recalc)

Elevation Surf.Area Perim. Inc.Store Cum.Store Wet.Area
(feet) (sq-ft) (feet) (cubic-feet) (cubic-feet) (sq-ft)
93.00 699 190.0 0 0 699
94.00 837 146.0 767 767 1,887
95.00 1,489 266.0 1,147 1,914 5,827
96.00 2,038 283.0 1,756 3,671 6,619
97.00 2,620 300.0 2,323 5,994 7,460
98.00 4,000 425.0 3,286 9,279 14,681

Device Routing     Invert Outlet Devices
#1 Discarded 93.00' 8.270 in/hr Exfiltration over Surface area   
#2 Primary 95.00' 8.0"  Round Culvert   

L= 12.5'   CPP, projecting, no headwall,  Ke= 0.900   
Inlet / Outlet Invert= 95.00' / 94.88'   S= 0.0096 '/'   Cc= 0.900   
n= 0.012  Corrugated PP, smooth interior,  Flow Area= 0.35 sf   

#3 Device 2 96.80' 18.0" Horiz. 18" DIA RISER PIPE    C= 0.600   
Limited to weir flow at low heads   

Discarded OutFlow  Max=0.47 cfs @ 12.79 hrs  HW=96.69'   (Free Discharge)
1=Exfiltration  (Exfiltration Controls 0.47 cfs)

Primary OutFlow  Max=0.00 cfs @ 1.00 hrs  HW=93.00'   (Free Discharge)
2=Culvert  ( Controls 0.00 cfs)

3=18" DIA RISER PIPE  ( Controls 0.00 cfs)
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Pond 1P: INFILTRATION BASIN WITH RISER PIPE

Inflow
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Hydrograph
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Inflow Area=42,782 sf
Peak Elev=96.69'
Storage=5,218 cf
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Summary for Pond 2P: Proposed Subsurface System

Inflow Area = 42,782 sf, 74.48% Impervious,  Inflow Depth = 0.00"    for  25-yr event
Inflow = 0.00 cfs @ 1.00 hrs,  Volume= 0 cf
Outflow = 0.00 cfs @ 1.00 hrs,  Volume= 0 cf,  Atten= 0%,  Lag= 0.0 min
Discarded = 0.00 cfs @ 1.00 hrs,  Volume= 0 cf

Routing by Stor-Ind method, Time Span= 1.00-73.00 hrs, dt= 0.010 hrs
Peak Elev= 92.25' @ 1.00 hrs   Surf.Area= 851 sf   Storage= 0 cf

Plug-Flow detention time= (not calculated: initial storage exceeds outflow)
Center-of-Mass det. time= (not calculated: no inflow)

Volume Invert Avail.Storage Storage Description
#1A 92.25' 684 cf 30.40'W x 28.00'L x 4.50'H Field A

3,830 cf Overall - 2,120 cf Embedded = 1,711 cf  x 40.0% Voids
#2A 92.75' 1,596 cf Concrete Galley  4x4x4  x 36  Inside #1

Inside= 42.0"W x 43.0"H => 12.67 sf x 3.50'L = 44.3 cf
Outside= 52.8"W x 48.0"H => 14.72 sf x 4.00'L = 58.9 cf
36 Chambers in 6 Rows

2,281 cf Total Available Storage

     Storage Group A created with Chamber Wizard

Device Routing     Invert Outlet Devices
#1 Discarded 92.25' 8.270 in/hr Exfiltration over Wetted area     Phase-In= 0.01'   

Discarded OutFlow  Max=0.00 cfs @ 1.00 hrs  HW=92.25'   (Free Discharge)
1=Exfiltration  ( Controls 0.00 cfs)



Type III 24-hr  25-yr Rainfall=5.41"3110.00 - Cape Cod Coffee - POST
  Printed  6/20/2019Prepared by Atlantic Design Engineers, Inc.

Page 40HydroCAD® 10.00-25  s/n 00480  © 2019 HydroCAD Software Solutions LLC

Pond 2P: Proposed Subsurface System
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Peak Elev=92.25'

Storage=0 cf
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Type III 24-hr  25-yr Rainfall=5.41"3110.00 - Cape Cod Coffee - POST
  Printed  6/20/2019Prepared by Atlantic Design Engineers, Inc.

Page 41HydroCAD® 10.00-25  s/n 00480  © 2019 HydroCAD Software Solutions LLC

Summary for Pond 3P: Proposed Subsurface System

Inflow Area = 4,292 sf,100.00% Impervious,  Inflow Depth > 5.17"    for  25-yr event
Inflow = 0.52 cfs @ 12.08 hrs,  Volume= 1,850 cf
Outflow = 0.10 cfs @ 12.51 hrs,  Volume= 1,850 cf,  Atten= 81%,  Lag= 25.9 min
Discarded = 0.10 cfs @ 12.51 hrs,  Volume= 1,850 cf

Routing by Stor-Ind method, Time Span= 1.00-73.00 hrs, dt= 0.010 hrs
Peak Elev= 95.19' @ 12.51 hrs   Surf.Area= 346 sf   Storage= 479 cf

Plug-Flow detention time= 28.6 min calculated for 1,850 cf (100% of inflow)
Center-of-Mass det. time= 28.6 min ( 775.4 - 746.8 )

Volume Invert Avail.Storage Storage Description
#1A 92.80' 339 cf 21.60'W x 16.00'L x 4.50'H Field A

1,555 cf Overall - 707 cf Embedded = 849 cf  x 40.0% Voids
#2A 93.30' 532 cf Concrete Galley  4x4x4  x 12  Inside #1

Inside= 42.0"W x 43.0"H => 12.67 sf x 3.50'L = 44.3 cf
Outside= 52.8"W x 48.0"H => 14.72 sf x 4.00'L = 58.9 cf
12 Chambers in 4 Rows

872 cf Total Available Storage

     Storage Group A created with Chamber Wizard

Device Routing     Invert Outlet Devices
#1 Discarded 92.80' 8.270 in/hr Exfiltration over Wetted area   

Discarded OutFlow  Max=0.10 cfs @ 12.51 hrs  HW=95.19'   (Free Discharge)
1=Exfiltration  (Exfiltration Controls 0.10 cfs)
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Pond 3P: Proposed Subsurface System

Inflow
Discarded

Hydrograph

Time  (hours)
72706866646260585654525048464442403836343230282624222018161412108642

F
lo

w
  (

cf
s)

0.55

0.5

0.45

0.4

0.35

0.3

0.25

0.2

0.15

0.1

0.05

0

Inflow Area=4,292 sf
Peak Elev=95.19'

Storage=479 cf

0.52 cfs

0.10 cfs



Type III 24-hr  25-yr Rainfall=5.41"3110.00 - Cape Cod Coffee - POST
  Printed  6/20/2019Prepared by Atlantic Design Engineers, Inc.

Page 43HydroCAD® 10.00-25  s/n 00480  © 2019 HydroCAD Software Solutions LLC

Summary for Pond 4P: Proposed Subsurface System

Inflow Area = 3,471 sf,100.00% Impervious,  Inflow Depth > 5.17"    for  25-yr event
Inflow = 0.42 cfs @ 12.08 hrs,  Volume= 1,496 cf
Outflow = 0.09 cfs @ 12.49 hrs,  Volume= 1,496 cf,  Atten= 78%,  Lag= 24.2 min
Discarded = 0.09 cfs @ 12.49 hrs,  Volume= 1,496 cf

Routing by Stor-Ind method, Time Span= 1.00-73.00 hrs, dt= 0.010 hrs
Peak Elev= 94.60' @ 12.49 hrs   Surf.Area= 346 sf   Storage= 351 cf

Plug-Flow detention time= 21.3 min calculated for 1,496 cf (100% of inflow)
Center-of-Mass det. time= 21.3 min ( 768.0 - 746.8 )

Volume Invert Avail.Storage Storage Description
#1A 92.80' 339 cf 21.60'W x 16.00'L x 4.50'H Field A

1,555 cf Overall - 707 cf Embedded = 849 cf  x 40.0% Voids
#2A 93.30' 532 cf Concrete Galley  4x4x4  x 12  Inside #1

Inside= 42.0"W x 43.0"H => 12.67 sf x 3.50'L = 44.3 cf
Outside= 52.8"W x 48.0"H => 14.72 sf x 4.00'L = 58.9 cf
12 Chambers in 4 Rows

872 cf Total Available Storage

     Storage Group A created with Chamber Wizard

Device Routing     Invert Outlet Devices
#1 Discarded 92.80' 8.270 in/hr Exfiltration over Wetted area   

Discarded OutFlow  Max=0.09 cfs @ 12.49 hrs  HW=94.60'   (Free Discharge)
1=Exfiltration  (Exfiltration Controls 0.09 cfs)
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Pond 4P: Proposed Subsurface System
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Summary for Pond 5P: Proposed Subsurface System

Inflow Area = 3,267 sf,100.00% Impervious,  Inflow Depth > 5.17"    for  25-yr event
Inflow = 0.40 cfs @ 12.08 hrs,  Volume= 1,408 cf
Outflow = 0.08 cfs @ 12.50 hrs,  Volume= 1,408 cf,  Atten= 79%,  Lag= 25.1 min
Discarded = 0.08 cfs @ 12.50 hrs,  Volume= 1,408 cf

Routing by Stor-Ind method, Time Span= 1.00-73.00 hrs, dt= 0.010 hrs
Peak Elev= 95.06' @ 12.50 hrs   Surf.Area= 275 sf   Storage= 353 cf

Plug-Flow detention time= 25.7 min calculated for 1,408 cf (100% of inflow)
Center-of-Mass det. time= 25.7 min ( 772.4 - 746.8 )

Volume Invert Avail.Storage Storage Description
#1A 92.80' 283 cf 17.20'W x 16.00'L x 4.50'H Field A

1,238 cf Overall - 530 cf Embedded = 709 cf  x 40.0% Voids
#2A 93.30' 399 cf Concrete Galley  4x4x4  x 9  Inside #1

Inside= 42.0"W x 43.0"H => 12.67 sf x 3.50'L = 44.3 cf
Outside= 52.8"W x 48.0"H => 14.72 sf x 4.00'L = 58.9 cf
9 Chambers in 3 Rows

683 cf Total Available Storage

     Storage Group A created with Chamber Wizard

Device Routing     Invert Outlet Devices
#1 Discarded 92.80' 8.270 in/hr Exfiltration over Wetted area   

Discarded OutFlow  Max=0.08 cfs @ 12.50 hrs  HW=95.06'   (Free Discharge)
1=Exfiltration  (Exfiltration Controls 0.08 cfs)
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Pond 5P: Proposed Subsurface System
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Time span=1.00-73.00 hrs, dt=0.010 hrs, 7201 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=42,782 sf   74.48% Impervious   Runoff Depth=4.92"Subcatchment 1S: PARKING AND 
   Tc=6.0 min   CN=83   Runoff=5.57 cfs  17,555 cf

Runoff Area=3,471 sf   100.00% Impervious   Runoff Depth>6.65"Subcatchment RD-2: NE ROOF
   Tc=6.0 min   CN=98   Runoff=0.54 cfs  1,923 cf

Runoff Area=3,267 sf   100.00% Impervious   Runoff Depth>6.65"Subcatchment RD-3: NE ROOF
   Tc=6.0 min   CN=98   Runoff=0.51 cfs  1,810 cf

Runoff Area=4,292 sf   100.00% Impervious   Runoff Depth>6.65"Subcatchment RD1: SW ROOF
   Tc=6.0 min   CN=98   Runoff=0.67 cfs  2,378 cf

Peak Elev=97.04'  Storage=6,100 cf   Inflow=5.57 cfs  17,555 cfPond 1P: INFILTRATION BASIN WITH RISER 
   Discarded=0.51 cfs  15,161 cf   Primary=1.67 cfs  2,394 cf   Outflow=2.18 cfs  17,555 cf

Peak Elev=95.48'  Storage=1,741 cf   Inflow=1.67 cfs  2,394 cfPond 2P: Proposed Subsurface System
   Outflow=0.24 cfs  2,394 cf

Peak Elev=96.08'  Storage=672 cf   Inflow=0.67 cfs  2,378 cfPond 3P: Proposed Subsurface System
   Outflow=0.11 cfs  2,378 cf

Peak Elev=95.29'  Storage=501 cf   Inflow=0.54 cfs  1,923 cfPond 4P: Proposed Subsurface System
   Outflow=0.10 cfs  1,923 cf

Peak Elev=95.91'  Storage=496 cf   Inflow=0.51 cfs  1,810 cfPond 5P: Proposed Subsurface System
   Outflow=0.09 cfs  1,810 cf

Total Runoff Area = 53,812 sf   Runoff Volume = 23,667 cf   Average Runoff Depth = 5.28"
20.29% Pervious = 10,919 sf     79.71% Impervious = 42,893 sf



Type III 24-hr  100-yr Rainfall=6.89"3110.00 - Cape Cod Coffee - POST
  Printed  6/20/2019Prepared by Atlantic Design Engineers, Inc.

Page 48HydroCAD® 10.00-25  s/n 00480  © 2019 HydroCAD Software Solutions LLC

Summary for Subcatchment 1S: PARKING AND LANDSCAPE AREA

Runoff = 5.57 cfs @ 12.09 hrs,  Volume= 17,555 cf,  Depth= 4.92"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 1.00-73.00 hrs, dt= 0.010 hrs
Type III 24-hr  100-yr Rainfall=6.89"

Area (sf) CN Description
27,893 98 Paved parking, HSG A

2,620 98 Water Surface, HSG A
10,919 39 >75% Grass cover, Good, HSG A

* 1,350 98 Roofs, HSG A- Covered Pavilion and Walk in Cooler
42,782 83 Weighted Average
10,919 25.52% Pervious Area
31,863 74.48% Impervious Area

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

6.0 Direct Entry, 

Subcatchment 1S: PARKING AND LANDSCAPE AREA
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Type III 24-hr
100-yr Rainfall=6.89"

Runoff Area=42,782 sf
Runoff Volume=17,555 cf

Runoff Depth=4.92"
Tc=6.0 min

CN=83

5.57 cfs
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Summary for Subcatchment RD-2: NE ROOF

Runoff = 0.54 cfs @ 12.08 hrs,  Volume= 1,923 cf,  Depth> 6.65"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 1.00-73.00 hrs, dt= 0.010 hrs
Type III 24-hr  100-yr Rainfall=6.89"

Area (sf) CN Description
3,471 98 Roofs, HSG A
3,471 100.00% Impervious Area

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

6.0 Direct Entry, 

Subcatchment RD-2: NE ROOF

Runoff
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Type III 24-hr
100-yr Rainfall=6.89"
Runoff Area=3,471 sf

Runoff Volume=1,923 cf
Runoff Depth>6.65"

Tc=6.0 min
CN=98

0.54 cfs
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Summary for Subcatchment RD-3: NE ROOF

Runoff = 0.51 cfs @ 12.08 hrs,  Volume= 1,810 cf,  Depth> 6.65"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 1.00-73.00 hrs, dt= 0.010 hrs
Type III 24-hr  100-yr Rainfall=6.89"

Area (sf) CN Description
3,267 98 Roofs, HSG A
3,267 100.00% Impervious Area

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

6.0 Direct Entry, 

Subcatchment RD-3: NE ROOF

Runoff

Hydrograph
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Type III 24-hr
100-yr Rainfall=6.89"
Runoff Area=3,267 sf

Runoff Volume=1,810 cf
Runoff Depth>6.65"

Tc=6.0 min
CN=98

0.51 cfs
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Summary for Subcatchment RD1: SW ROOF

Runoff = 0.67 cfs @ 12.08 hrs,  Volume= 2,378 cf,  Depth> 6.65"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 1.00-73.00 hrs, dt= 0.010 hrs
Type III 24-hr  100-yr Rainfall=6.89"

Area (sf) CN Description
4,292 98 Roofs, HSG A
4,292 100.00% Impervious Area

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

6.0 Direct Entry, 

Subcatchment RD1: SW ROOF

Runoff

Hydrograph

Time  (hours)
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Type III 24-hr
100-yr Rainfall=6.89"
Runoff Area=4,292 sf

Runoff Volume=2,378 cf
Runoff Depth>6.65"

Tc=6.0 min
CN=98

0.67 cfs
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Summary for Pond 1P: INFILTRATION BASIN WITH RISER PIPE

Inflow Area = 42,782 sf, 74.48% Impervious,  Inflow Depth = 4.92"    for  100-yr event
Inflow = 5.57 cfs @ 12.09 hrs,  Volume= 17,555 cf
Outflow = 2.18 cfs @ 12.32 hrs,  Volume= 17,555 cf,  Atten= 61%,  Lag= 14.1 min
Discarded = 0.51 cfs @ 12.32 hrs,  Volume= 15,161 cf
Primary = 1.67 cfs @ 12.32 hrs,  Volume= 2,394 cf

Routing by Stor-Ind method, Time Span= 1.00-73.00 hrs, dt= 0.010 hrs
Peak Elev= 97.04' @ 12.32 hrs   Surf.Area= 2,670 sf   Storage= 6,100 cf

Plug-Flow detention time= 111.7 min calculated for 17,553 cf (100% of inflow)
Center-of-Mass det. time= 111.7 min ( 912.7 - 801.0 )

Volume Invert Avail.Storage Storage Description
#1 93.00' 9,279 cf Custom Stage Data (Irregular) Listed below (Recalc)

Elevation Surf.Area Perim. Inc.Store Cum.Store Wet.Area
(feet) (sq-ft) (feet) (cubic-feet) (cubic-feet) (sq-ft)
93.00 699 190.0 0 0 699
94.00 837 146.0 767 767 1,887
95.00 1,489 266.0 1,147 1,914 5,827
96.00 2,038 283.0 1,756 3,671 6,619
97.00 2,620 300.0 2,323 5,994 7,460
98.00 4,000 425.0 3,286 9,279 14,681

Device Routing     Invert Outlet Devices
#1 Discarded 93.00' 8.270 in/hr Exfiltration over Surface area   
#2 Primary 95.00' 8.0"  Round Culvert   

L= 12.5'   CPP, projecting, no headwall,  Ke= 0.900   
Inlet / Outlet Invert= 95.00' / 94.88'   S= 0.0096 '/'   Cc= 0.900   
n= 0.012  Corrugated PP, smooth interior,  Flow Area= 0.35 sf   

#3 Device 2 96.80' 18.0" Horiz. 18" DIA RISER PIPE    C= 0.600   
Limited to weir flow at low heads   

Discarded OutFlow  Max=0.51 cfs @ 12.32 hrs  HW=97.04'   (Free Discharge)
1=Exfiltration  (Exfiltration Controls 0.51 cfs)

Primary OutFlow  Max=1.73 cfs @ 12.32 hrs  HW=97.04'   (Free Discharge)
2=Culvert  (Inlet Controls 1.73 cfs @ 4.97 fps)

3=18" DIA RISER PIPE  (Passes 1.73 cfs of 1.82 cfs potential flow)
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Pond 1P: INFILTRATION BASIN WITH RISER PIPE
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Inflow Area=42,782 sf
Peak Elev=97.04'
Storage=6,100 cf
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Summary for Pond 2P: Proposed Subsurface System

Inflow Area = 42,782 sf, 74.48% Impervious,  Inflow Depth = 0.67"    for  100-yr event
Inflow = 1.67 cfs @ 12.32 hrs,  Volume= 2,394 cf
Outflow = 0.24 cfs @ 12.81 hrs,  Volume= 2,394 cf,  Atten= 86%,  Lag= 29.5 min
Discarded = 0.24 cfs @ 12.81 hrs,  Volume= 2,394 cf

Routing by Stor-Ind method, Time Span= 1.00-73.00 hrs, dt= 0.010 hrs
Peak Elev= 95.48' @ 12.81 hrs   Surf.Area= 851 sf   Storage= 1,741 cf

Plug-Flow detention time= 76.9 min calculated for 2,394 cf (100% of inflow)
Center-of-Mass det. time= 76.9 min ( 824.4 - 747.5 )

Volume Invert Avail.Storage Storage Description
#1A 92.25' 684 cf 30.40'W x 28.00'L x 4.50'H Field A

3,830 cf Overall - 2,120 cf Embedded = 1,711 cf  x 40.0% Voids
#2A 92.75' 1,596 cf Concrete Galley  4x4x4  x 36  Inside #1

Inside= 42.0"W x 43.0"H => 12.67 sf x 3.50'L = 44.3 cf
Outside= 52.8"W x 48.0"H => 14.72 sf x 4.00'L = 58.9 cf
36 Chambers in 6 Rows

2,281 cf Total Available Storage

     Storage Group A created with Chamber Wizard

Device Routing     Invert Outlet Devices
#1 Discarded 92.25' 8.270 in/hr Exfiltration over Wetted area     Phase-In= 0.01'   

Discarded OutFlow  Max=0.24 cfs @ 12.81 hrs  HW=95.48'   (Free Discharge)
1=Exfiltration  (Exfiltration Controls 0.24 cfs)
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Pond 2P: Proposed Subsurface System
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Summary for Pond 3P: Proposed Subsurface System

Inflow Area = 4,292 sf,100.00% Impervious,  Inflow Depth > 6.65"    for  100-yr event
Inflow = 0.67 cfs @ 12.08 hrs,  Volume= 2,378 cf
Outflow = 0.11 cfs @ 12.54 hrs,  Volume= 2,378 cf,  Atten= 83%,  Lag= 27.4 min
Discarded = 0.11 cfs @ 12.54 hrs,  Volume= 2,378 cf

Routing by Stor-Ind method, Time Span= 1.00-73.00 hrs, dt= 0.010 hrs
Peak Elev= 96.08' @ 12.54 hrs   Surf.Area= 346 sf   Storage= 672 cf

Plug-Flow detention time= 38.6 min calculated for 2,378 cf (100% of inflow)
Center-of-Mass det. time= 38.6 min ( 782.0 - 743.4 )

Volume Invert Avail.Storage Storage Description
#1A 92.80' 339 cf 21.60'W x 16.00'L x 4.50'H Field A

1,555 cf Overall - 707 cf Embedded = 849 cf  x 40.0% Voids
#2A 93.30' 532 cf Concrete Galley  4x4x4  x 12  Inside #1

Inside= 42.0"W x 43.0"H => 12.67 sf x 3.50'L = 44.3 cf
Outside= 52.8"W x 48.0"H => 14.72 sf x 4.00'L = 58.9 cf
12 Chambers in 4 Rows

872 cf Total Available Storage

     Storage Group A created with Chamber Wizard

Device Routing     Invert Outlet Devices
#1 Discarded 92.80' 8.270 in/hr Exfiltration over Wetted area   

Discarded OutFlow  Max=0.11 cfs @ 12.54 hrs  HW=96.08'   (Free Discharge)
1=Exfiltration  (Exfiltration Controls 0.11 cfs)
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Pond 3P: Proposed Subsurface System
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Summary for Pond 4P: Proposed Subsurface System

Inflow Area = 3,471 sf,100.00% Impervious,  Inflow Depth > 6.65"    for  100-yr event
Inflow = 0.54 cfs @ 12.08 hrs,  Volume= 1,923 cf
Outflow = 0.10 cfs @ 12.52 hrs,  Volume= 1,923 cf,  Atten= 81%,  Lag= 26.1 min
Discarded = 0.10 cfs @ 12.52 hrs,  Volume= 1,923 cf

Routing by Stor-Ind method, Time Span= 1.00-73.00 hrs, dt= 0.010 hrs
Peak Elev= 95.29' @ 12.52 hrs   Surf.Area= 346 sf   Storage= 501 cf

Plug-Flow detention time= 29.6 min calculated for 1,923 cf (100% of inflow)
Center-of-Mass det. time= 29.6 min ( 773.0 - 743.4 )

Volume Invert Avail.Storage Storage Description
#1A 92.80' 339 cf 21.60'W x 16.00'L x 4.50'H Field A

1,555 cf Overall - 707 cf Embedded = 849 cf  x 40.0% Voids
#2A 93.30' 532 cf Concrete Galley  4x4x4  x 12  Inside #1

Inside= 42.0"W x 43.0"H => 12.67 sf x 3.50'L = 44.3 cf
Outside= 52.8"W x 48.0"H => 14.72 sf x 4.00'L = 58.9 cf
12 Chambers in 4 Rows

872 cf Total Available Storage

     Storage Group A created with Chamber Wizard

Device Routing     Invert Outlet Devices
#1 Discarded 92.80' 8.270 in/hr Exfiltration over Wetted area   

Discarded OutFlow  Max=0.10 cfs @ 12.52 hrs  HW=95.29'   (Free Discharge)
1=Exfiltration  (Exfiltration Controls 0.10 cfs)
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Pond 4P: Proposed Subsurface System
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Summary for Pond 5P: Proposed Subsurface System

Inflow Area = 3,267 sf,100.00% Impervious,  Inflow Depth > 6.65"    for  100-yr event
Inflow = 0.51 cfs @ 12.08 hrs,  Volume= 1,810 cf
Outflow = 0.09 cfs @ 12.53 hrs,  Volume= 1,810 cf,  Atten= 82%,  Lag= 26.6 min
Discarded = 0.09 cfs @ 12.53 hrs,  Volume= 1,810 cf

Routing by Stor-Ind method, Time Span= 1.00-73.00 hrs, dt= 0.010 hrs
Peak Elev= 95.91' @ 12.53 hrs   Surf.Area= 275 sf   Storage= 496 cf

Plug-Flow detention time= 34.5 min calculated for 1,810 cf (100% of inflow)
Center-of-Mass det. time= 34.5 min ( 777.9 - 743.4 )

Volume Invert Avail.Storage Storage Description
#1A 92.80' 283 cf 17.20'W x 16.00'L x 4.50'H Field A

1,238 cf Overall - 530 cf Embedded = 709 cf  x 40.0% Voids
#2A 93.30' 399 cf Concrete Galley  4x4x4  x 9  Inside #1

Inside= 42.0"W x 43.0"H => 12.67 sf x 3.50'L = 44.3 cf
Outside= 52.8"W x 48.0"H => 14.72 sf x 4.00'L = 58.9 cf
9 Chambers in 3 Rows

683 cf Total Available Storage

     Storage Group A created with Chamber Wizard

Device Routing     Invert Outlet Devices
#1 Discarded 92.80' 8.270 in/hr Exfiltration over Wetted area   

Discarded OutFlow  Max=0.09 cfs @ 12.53 hrs  HW=95.91'   (Free Discharge)
1=Exfiltration  (Exfiltration Controls 0.09 cfs)
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Pond 5P: Proposed Subsurface System

Inflow
Discarded

Hydrograph

Time  (hours)
72706866646260585654525048464442403836343230282624222018161412108642

F
lo

w
  (

cf
s)

0.55

0.5

0.45

0.4

0.35

0.3

0.25

0.2

0.15

0.1

0.05

0

Inflow Area=3,267 sf
Peak Elev=95.91'

Storage=496 cf

0.51 cfs

0.09 cfs



 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
                    APPENDIX B  

  Post-Development Watershed Plan  
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       Miscellaneous Calculations 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



Design Engineer:
Job 
No.:

3110.00

Project Name:
Calc'd 
By:

PMJ

Location: Date: 1/11/2019

Subcatchment Area: 1S

27,893 sf

27,893 * 0.60" * (1/12)= 1394.65 cf

8275.00 cf Infiltration Basin and Leaching Field

1394.65 cf

8275.00 cf Standard is MetTotal  Recharge Volume Provided in stormwater BMPs on Site=

Required Recharge Volume

Rv = (F) (Aimp)
Rv = Required Recharge Volume
Aimp= Impervious Area on site

F = Target Depth Factor: 0.60 inch for A soils

The groundwater recharge volume is required for the proposed impervious surfaces. 

 Impervious Area=

Required Recharge Volume (Rv)=

Volume Provided in stormwater BMP=

Atlantic Design Engineers, INC

10 Evergreen Circle

Mashpee, MA

Total  Required Recharge Volume on Site=

1 of 1



Design Engineer:
Job 
No.:

3110.00

Project Name:
Calc'd 
By:

PMJ

Location: Date: 6/21/2019

16,400 sf

16,400 * 1.0" * (1/12)= 1,367 cf

1,377 cf in Forebay 1A

1,366.7 < 1,398

11,493 sf

11,493 * 1.0" * (1/12)= 958 cf

979 cf in Forebay 2A

958 < 979

27,893 sf

2,324 cf

2,377 cf Standard is Met

Water Quality Volume Required (Vwq)=

Water Quality Calulation Sheet

The required water quality treatment volume is calculated as follows:

Vwq = (Dwq)*(Aimp)
Vwq =Required Water Quality Volume

Dwq =Water Quality Depth = 1.0” (Per Local Requirements)
Aimp=Area of New Impervious

Total Impervious Area for the Subcatchment=

Water Quality Volume Required (Vwq)=

Total New Impervious Area on the Site=

Total Volume Quality Required=
Total Volume Provided=

Atlantic Design Engineers, INC

10 Evergreen Circle

Mashpee, MA

Subcatchment Area: 1S (Northern)

Volume Required=

Subcatchment Area: 1S (Southern)

Volume Provided=

Volume Provided=

Volume Required= Water Quality Volume is met

Water Quality Volume is met

Total New Impervious Area for the Subcatchment=

1 of 1



Design Engineer: Job No.: 3110.00

Project Name: Calc'd By: PMJ

Location: Date: 6/21/2019

BMP Removal Rate
Starting TSS 

Load
TSS Removed

Remaining 
Load

Street Sweeping (Pre-treatment) 10% 100.0% 10% 90.0%

Deep Sump Catch Basins       (Pre-
treatment)

25% 90.0% 23% 67.5%

Forebay (Pre-Treatment) 25% 67.5% 17% 50.6%

Total Removed 49%

TSS REMOVAL CALCULATION SHEET (PRE-TREATMENT)

Atlantic Design Engineers, LLC

10 Evergreen Circle

Mashpee, MA



Design Engineer: Job No.: 3110.00

Project Name: Calc'd By: PMJ

Location: Date: 6/20/2019

BMP Removal Rate
Starting TSS 

Load
TSS Removed

Remaining 
Load

Street Sweeping (Pre-treatment) 10% 100.0% 10% 90.0%

Deep Sump Catch Basins       (Pre-
treatment)

25% 90.0% 23% 67.5%

Forebay (Pre-Treatment) 25% 67.5% 17% 50.6%

Infiltration Basin 80% 50.6% 41% 10.1%

Total Removed 90%

TSS REMOVAL CALCULATION SHEET

Atlantic Design Engineers, LLC

10 Evergreen Circle

Mashpee, MA
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Stage-Area-Storage for Pond 1FB-2: NORTHERN FOREBAY

Elevation
(feet)

Surface
(sq-ft)

Storage
(cubic-feet)

93.00 45 0
93.05 49 2
93.10 54 5
93.15 58 8
93.20 63 11
93.25 68 14
93.30 73 18
93.35 78 21
93.40 84 25
93.45 90 30
93.50 96 34
93.55 102 39
93.60 108 45
93.65 114 50
93.70 121 56
93.75 128 62
93.80 135 69
93.85 142 76
93.90 150 83
93.95 157 91
94.00 165 99
94.05 172 107
94.10 178 116
94.15 185 125
94.20 192 134
94.25 199 144
94.30 206 154
94.35 213 165
94.40 221 176
94.45 228 187
94.50 236 198
94.55 244 210
94.60 252 223
94.65 260 236
94.70 268 249
94.75 276 262
94.80 285 277
94.85 294 291
94.90 302 306
94.95 311 321
95.00 320 337
95.05 329 353
95.10 337 370
95.15 346 387
95.20 355 404
95.25 364 422
95.30 374 441
95.35 383 460
95.40 392 479
95.45 402 499
95.50 412 519
95.55 422 540
95.60 431 562

Elevation
(feet)

Surface
(sq-ft)

Storage
(cubic-feet)

95.65 441 583
95.70 452 606
95.75 462 629
95.80 472 652
95.85 483 676
95.90 493 700
95.95 504 725
96.00 515 751
96.05 525 777
96.10 536 803
96.15 547 830
96.20 558 858
96.25 569 886
96.30 580 915
96.35 591 944
96.40 602 974
96.45 613 1,004
96.50 625 1,035
96.55 636 1,067
96.60 648 1,099
96.65 660 1,131
96.70 672 1,165
96.75 684 1,199
96.80 696 1,233
96.85 708 1,268
96.90 720 1,304
96.95 732 1,340
97.00 745 1,377
97.05 806 1,416
97.10 869 1,458
97.15 935 1,503
97.20 1,003 1,551
97.25 1,073 1,603
97.30 1,146 1,659
97.35 1,222 1,718
97.40 1,299 1,781
97.45 1,379 1,848
97.50 1,462 1,919
97.55 1,547 1,994
97.60 1,634 2,074
97.65 1,724 2,157
97.70 1,816 2,246
97.75 1,910 2,339
97.80 2,007 2,437
97.85 2,106 2,540
97.90 2,208 2,648
97.95 2,312 2,761
98.00 2,418 2,879

pjohnson
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Stage-Area-Storage for Pond 2FB-1: SOUTHERN FOREBAY

Elevation
(feet)

Surface
(sq-ft)

Storage
(cubic-feet)

94.00 125 0
94.05 130 6
94.10 135 13
94.15 141 20
94.20 146 27
94.25 151 35
94.30 157 42
94.35 163 50
94.40 169 58
94.45 174 67
94.50 180 76
94.55 187 85
94.60 193 95
94.65 199 104
94.70 205 114
94.75 212 125
94.80 219 136
94.85 225 147
94.90 232 158
94.95 239 170
95.00 246 182
95.05 252 195
95.10 258 207
95.15 264 220
95.20 270 234
95.25 276 247
95.30 283 261
95.35 289 276
95.40 295 290
95.45 302 305
95.50 308 320
95.55 315 336
95.60 322 352
95.65 329 368
95.70 335 385
95.75 342 402
95.80 349 419
95.85 356 437
95.90 364 455
95.95 371 473
96.00 378 492
96.05 388 511
96.10 398 531
96.15 409 551
96.20 419 571
96.25 430 593
96.30 441 614
96.35 451 637
96.40 462 660
96.45 474 683
96.50 485 707
96.55 496 731
96.60 508 757

Elevation
(feet)

Surface
(sq-ft)

Storage
(cubic-feet)

96.65 520 782
96.70 531 809
96.75 543 835
96.80 555 863
96.85 568 891
96.90 580 920
96.95 592 949
97.00 605 979
97.05 669 1,011
97.10 736 1,046
97.15 807 1,084
97.20 881 1,127
97.25 958 1,173
97.30 1,038 1,222
97.35 1,121 1,276
97.40 1,208 1,335
97.45 1,298 1,397
97.50 1,391 1,464
97.55 1,488 1,536
97.60 1,587 1,613
97.65 1,690 1,695
97.70 1,796 1,782
97.75 1,905 1,875
97.80 2,018 1,973
97.85 2,133 2,077
97.90 2,252 2,186
97.95 2,375 2,302
98.00 2,500 2,424
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Stormwater Operation and Maintenance Plan 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



 

 

 
 

 

STORMWATER OPERATION & MAINTENANCE PLAN 
 

Cape Cod Coffee 

10 Evergreen Circle, 

Mashpee, Massachusetts 

 

June 21, 2019 

 

EROSION CONTROL FACILITIES 

Erosion Control Barriers: 

Erosion Control Barriers (sediment logs, haybales, silt fence, etc.) should be inspected 

immediately after each run-off producing rainfall event and at least daily during prolonged rainfall.  

Sediment deposits must be removed when the level of deposition reaches approximately one-half 

the height of the barrier.  Sediment should be disposed of in a suitable area and protected from 

erosion by either structural or vegetative means. 

Construction Entrance/Tracking Pad: 

The construction entrance tracking pads should be maintained in a condition that will prevent 

tracking or flow of sediment onto the public right-of-way.  This may require periodic topdressing 

with additional stone.  The entrance pad should be inspected weekly at a minimum, after major 

storm events (2” or greater) and during periods of heavy use.  When mud and soil particles clog 

the voids in the gravel, the pad should be top dressed with new stone or replaced completely. 

Catch Basin Inlet Protection: 

All catch basins shall be provided with inlet protection consisting of pre-manufactured “silt-bag” 

catch basin inlet sediment collection systems until pavement base course is in place and the 

contributing drainage area to the inlet is stabilized.  Inspect the inlet protection device weekly at a 

minimum, and after major storm events (2” or greater) throughout construction.  Repairs are to be 

made as required and sediment must be removed when the level of deposition reaches 

approximately one-half the height of the haybale dike or as specified by the “Silt Bag” 

manufacturer. 

STORMWATER BEST MANAGEMENT PRACTICES (BMPs) 

Street Sweeping: 

All paved areas should be swept twice a month during construction and two times per year during 

the early spring and late fall seasons after construction. 



 Stormwater Operation & Maintenance Plan 

Cape Cod Coffee, Mashpee, MA 

June 21, 2019 – Page 2 

 

 

Deep Sump Hooded Catch Basin: 

Inspect Monthly (Minimum), or after major storm events (2” or greater) during and after 

construction for excessive accumulation of sediments trash.  Clean sumps semiannually or when 

sediment reaches 18”, whichever occurs first.  All catch basins shall be provided with haybale 

dikes or pre-manufactured “silt-bag” catch basin inlet sediment collection systems until base 

course is in place.  Inspect weekly and after major storm events (2” or greater) throughout 

construction. 

Forebay: 

Inspect monthly at a minimum, or after major storm events (2” or greater) during and after 

construction for erosion, excessive accumulation of sediment and trash.  Repair eroded spots 

immediately after inspection.  Accumulated sediment shall be removed at least four times a year 

or before it exceeds 0.5’ in depth, whichever occurs first.  Sediment shall be disposed of in a 

suitable area and protected from erosion by either structural or vegetative means. 

Infiltration Basin: 

Inspect after every major storm event (2” or greater) during construction and for the first few 

months after construction to ensure proper stabilization and function.  Thereafter, inspect at least 

once per year during wet weather to ensure the system is draining properly.  Check for 

accumulation of sediment and ponding water.  If ponding water is visible inside the system for 

several days after a storm event, notify the engineer for possible remedial measures.  Remove 

sediment as necessary during construction, while the system is dry, and at least every five years 

after construction. 

At least two times during the growing season, mow upper-stage, side slopes and embankment.  

The grass should not be cut lower than 4”, remove trash, grass clippings, organic matter and 

derbris. 

Infiltration/Leaching Galleys: 

Inspect after every major storm event (2” or greater) during construction and for the first few 

months after construction to ensure proper stabilization and function thereafter, inspect at least 

once per year during wet weather to ensure the system is drained properly- check for accumulation 

of sediment and ponding water.  If ponding water is visible inside the system for several days after 

a storm event, notify the engineer for possible remedial measures.  Remove sediment as necessary 

during construction, while the system is dry, and at least every 5 years after construction.   
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STORMWATER OPERATIONS AND MAINTENANCE NOTES 

1. The contractor shall be responsible for the proper inspection and maintenance of all 

stormwater and erosion control facilities until the project construction is completed.  The 

contractor shall clean all components of the stormwater management system and sweep all 

paved areas at the completion of construction, immediately prior to turning over operation 

and maintenance responsibility to the owner. 

2. Upon completion of construction, the operation and maintenance of all components of the 

stormwater management system will be the responsibility of the developer: 

Modi, LLC. 

348 Main Street 

Mashpee, Massachusetts 02649 

3. Disposal of accumulated sediment and hydrocarbons to be in accordance with applicable 

local, state and federal guidelines and regulations. 

4. The contractor shall be responsible for cleaning all components of the stormwater 

management system and sweeping all paved areas. 

5. There shall be no illicit discharge of any waste or waste water into the stormwater 

management system.  The maintenance of the facility shall be undertaken in such a manner 

as to prevent any discharge of waste or waste water into stormwater management system.  

Any waste products generated during maintenance shall be properly disposed of off-site. 
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Soil Testing 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



















































 

 

June 21, 2019 

 

Mr. Evan R. Lehrer, MPA 

Town Planner 

Town of Mashpee 

Planning Board 

16 Great Neck Road, North 

Mashpee, MA 02649 

 

RE: Application for Special Permit 

 Modi, LLC – Cape Cod Coffee 

 10 Evergreen Circle 

 Mashpee, MA 

 ADE Project #3110.00 

 

Dear Mr. Lehrer: 

 

On behalf of the Applicant, Modi, LLC, enclosed, please find documents relative to a Special 

Permit Application for the Cape Cod Coffee Project located at 10 Evergreen Circle.  The project 

proposes a 2-story building, paved parking with curbing/berm, landscaping, recreational 

amenities, septic system, water, utilities, and stormwater facilities on a 1.74-acre lot within the 

Evergreen Circle subdivision, a newly built commercial/industrial subdivision off of Rte. 130.  

The use of the building will be a coffee shop that will include the processing, distribution and 

packaging of coffee as well as a shared industrial use tenant.   

 

The Application for Special Permit form, fees, and abutter list with envelopes have been 

submitted previously and we are providing hard copies of the following items to the Planning 

Board to complete the application package: 

 

1. Five (5) full size and eight (8) 11 X 17 size copies of Site Development Plans dated 6/21/19, 

prepared by Atlantic Design Engineers, Inc. (Sheets 1-6) 

2. Five (5) full size and eight (8) 11 X 17 size copies of Landscape Plan dated 6/21/19, prepared 

by M.L. Curadossi Landscape Design 

3. Two (2) copies of the Stormwater Report dated 6/21/19 by Atlantic Design Engineers, Inc. 

4. One (1) copy of the Deed for the property 

5. Five (5) full size and eight (8) 11 X 17 size Lighting Plans dated 6/21/19 by RAB Lighting, 

Inc. 

6. Five (5) full size and eight (8) 11 X 17 size Building Elevations and Sign Details dated 

6/21/19 by ConServ, Inc. 

 

We believe the above-listed information demonstrates the project’s compliance with the Town’s 

Zoning Bylaws, specifically Section 174-25.1 Standards for Development in C-3 Districts and 

Section 174-45.6 Light Industrial Overlay District. 

 



Mr. Evan R. Lehrer, MPA 

Application for Special Permit 

Modi, LLC – Cape Cod Coffee 

June 21, 2019 – Page 2 

 

The following addresses specifically how the project and application complies with Section IV 

“Form and Content of Applications” from the Town of Mashpee.  Planning Board Special Permit 

Regulations: 

 

SECTION IV FORM AND CONTENT OF APPLICATIONS 

 

B.  The application shall also include: 

 

1. the required fees as specified in Section VII; 

The application fee has been paid by the applicant. 

 

2. a copy of the latest recorded deed or deeds to all property included within the proposed site, 

along with a copy of any currently valid recorded subdivision plan or special permit 

applicable to the site; 

A copy of the current deed is attached. 

 

3. a site plan showing existing conditions, including at least all existing property and street 

layout lines, showing distances, as well as bearings referred to the Massachusetts State Plane 

coordinates using the North American Datum of 1983 (NAD83), zoning district, the names 

and addresses of all abutters, the location of buildings on the site (meaning the entire tract on 

which the proposed use or development is located) and within 300 feet of the site, existing 

wells and septic systems, existing roadways, existing utilities, any existing roadway, access, 

utility or drainage easements, wetlands, specimen trees, any other existing trees over ten (10) 

inches in diameter at breast height, water-courses and significant slope or other natural 

features, at a scale of 1 inch = 40 feet; 

The above information is shown on the site plans submitted with this application. 

 

4. a plan of the site and all land within 300 feet of the site, showing existing elevations and 

topography using the North American Vertical Datum of 1988 (NAVD88) at a maximum of 

two-foot contour interval, as well as any wetlands protected under 310 CMR 10.02 (1) (a-d) 

or under Chapter 172 of the Code of the Town of Mashpee as flagged by a qualified expert, 

mean high and lowest low water for any adjacent water bodies and flood zones (with base 

flood elevation data) based on the most recent Flood Insurance Rate Maps prepared by the 

Federal Emergency Management Agency, at a scale of 1 inch = 40 feet (may be included in 

the existing conditions site plan described above or as a separate sheet); 

      The above is information is shown on the site plans submitted with this application. 

 

5. a natural resource map or maps, on a copy or copies of the topographic plan, indicating all 

wetlands as defined by MGL C. 131,§40, or otherwise referenced in this section, active or 

abandoned cranberry bogs or agricultural areas, generalized vegetation types and location, 

tree line of any wooded areas, soil types based on the latest information available from the 

United States Department of Agriculture Soil Conservation Service or on more detailed 

information obtained by the applicant and depth to groundwater table based on exploration 

by the developer or on other reliable data acceptable to the Board of Health; 
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Topography is shown on the site plans.  There are no wetlands on, or in the vicinity, of the 

site. Soil test results are provided on the site plan and in the stormwater report submitted 

with this application. 

 

6. in order to evaluate the impact of the proposed development to Town services and the 

welfare of the community, an impact statement in two parts as follows (in addition to the 

Water Quality Report required by the Zoning By-law): 

 

Part 1 – shall describe the impact of the proposed development on: 

 

a) all applicable Town services including, but not limited to, schools, water systems, parks, 

fire and police protection; 

b) at a minimum, all roads and intersections in the immediate vicinity (within one quarter 

mile) of the proposed development (including an estimate of summer peak hour, summer 

average daily, annual average peak hour and annual average daily traffic counts as well 

as level of service for summer and annual average peak hour);  

c) the ecology of the site and any significant off-site impacts. 

 

Part 2 – shall describe what actions have been taken to mitigate the impacts described in Part   

1 

The impacts and mitigation measures of the project were addressed during the approval of 

the Evergreen Circle Definitive Subdivision, which was reviewed and approved by the 

Planning Board and the Cape Cod Commission. 

 

7. for cluster subdivisions, a definitive subdivision plan and roadway designs conforming with 

the Board’s Rules and Regulations Governing the Subdivision of Land or, for other projects, 

a site plan, prepared by a registered civil engineer and registered land surveyor, showing the 

proposed project, including: 

 

a) property lines and street layout lines showing distances and bearings referred to the 

Massachusetts State Plane coordinates using the North American Datum of 1983 

(NAD83), 

b) location of all permanent survey monuments properly identified as to whether existing 

or proposed and with their coordinates under the NAD83 Massachusetts Coordinate 

System, 

c) buildings, showing location, dimensions and distances to all lot lines, streets and street 

rights-of-way, 

d) roadways, sidewalks and bikeways, 

e) parking facilities, 

f) existing and proposed NAVD88 elevations and topography at a maximum of two-foot 

contour interval, with proposed one foot intervals required for parking areas, 

stormwater management systems and within 50 feet of any proposed buildings, along 

with sufficient spot grades to adequately show the direction of stormwater runoff,  
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including at transition points, top and bottom of vertical curves, entrances, high points, 

low points and gutter lines, 

g) types of ground cover and any other precautions to stabilize slopes, 

h) existing trees over ten (10) inches in diameter at breast height and whether they are 

proposed to be retained or removed, 

i) water-courses, 

j) drainage, 

k) utilities, 

l) landscaping, 

m) trash collection facilities and 

n) other proposed features 

 

at a scale of 1 inch = 40 feet, with a 24” x 36” index sheet at 1 inch = 100 feet or at another 

appropriate scale if the entire site can not be shown on one sheet at the 1 inch = 100 feet 

scale; 

      Not applicable 

 

8. when a project is proposed to be built in phases (phasing of development is recommended, 

and will be required for projects involving a developed area in excess of 25 acres), a phasing 

plan overlaid on the site plan, along with proposed start and completion dates of each phase, 

showing proposed phasing of buildings, of site infrastructure and of land clearing; 

Not applicable 

 

9. a locus plan showing the site in relation to all major roadways and other significant 

landmarks within one mile of the site; 

      The above is information is shown on the site plans submitted with this application. 

 

10. detailed roadway, sidewalk, bikeway and parking area plans at a scale of 1 inch = 40 feet, 

with roadways shown on plan and profile sheets as described in the Board’s Rules and 

Regulations Governing the Subdivision of Land, prepared by a registered civil engineer, in 

addition to typical roadway cross-sections; 

Parking areas and details for construction are shown on the site plans submitted with this 

application. 

 

11. detailed landscaping plans at a scale of 1 inch = 20 feet; 

Landscape/planting plans are provided with this application. 

 

12. plans and documents illustrating proposed utilities, including the proposed water supply 

system showing proposed fire hydrant locations, and any proposed sewer, electric, telephone, 

gas and cable television utilities, at a scale of 1 inch = 40 feet; 

The water, septic and utility systems are shown on the site plans submitted with this 

application. 
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13. plans and documents illustrating the proposed system of wastewater collection, treatment and 

disposal, at an appropriate scale, along with documentation regarding the proposed treatment 

technology, data demonstrating removal rates for BOD, total nitrogen and phosphorous and a 

description of proposed ownership, management and funding of the system; 

The septic system with advanced de-nitrification technology is shown on the site plans. 

 

14. plans and documents illustrating the proposed system of stormwater collection, treatment and 

disposal, including manholes, catch basins, pipes, drainage ditches, roof drainage systems, 

headwalls, surface and subsurface discharge areas, retention ponds and any other system 

elements, along with a stormwater management plan consistent with the provisions of 

Subsection 174.82.A.(4) of the Mashpee Zoning By-law, with plan drawings at a scale of 1 

inch = 40 feet; 

The drainage system design is shown on the site plans and a stormwater report is included 

with this application. 

 

15. proposed building elevation drawings (side, front and back) at a scale of ¼ inch = 1 foot, (for 

large or phased projects, “typical” elevations may be submitted at the discretion of the 

Board), showing any proposed wall signs, along with any design standards or codes to be 

applied to structures within the project; 

Building elevations are provided with this application. 

 

16. proposed signage designs at an appropriate scale, including location and dimensions of any 

freestanding signs; 

Proposed signage design plans are provided with this application. 

 

17. plans and documents illustrating the proposed system of site lighting, at an appropriate scale 

showing, at a minimum: 

 

a. the location and type of any outdoor lighting fixtures, on a 24” x 36” sheet, including 

lighting of buildings and structures, parking lots, recreation areas, landscaping and other 

outdoor lighting, including lighting of any signage, and showing the height of any 

freestanding outdoor light fixtures; 

 

b. the fixture manufacturer’s specification data, including lumen output and photometric 

data showing cutoff angles; 

 

c. the type of lamp such as:  metal halide, compact fluorescent, high pressure sodium with 

color temperature (Kelvin) and CRI indicated; 

 

d. a photometric plan, on a 24” x 36” sheet, showing the intensity of illumination at ground 

level, expressed in foot candles; and 

 

e. that light trespass onto any street or abutting lot will not occur.  This may be 

demonstrated by manufacturer’s data, cross section drawings, or other means. 
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A site lighting and illumination plan is included with this application. 

 

18. accurate calculations of the area within the site of wetlands, of any open space to be 

preserved or transferred to the town or to a nonprofit organization and of areas proposed for 

roadways and other development, along with the applicant’s calculation of allowed dwelling  

units for residential projects, or square footage of non-residential structures, based on the 

provisions of the applicable section of the Zoning By-Law; 

Open space was addressed during the approval of the Evergreen Circle Definitive 

Subdivision, which was reviewed and approved by the Planning Board and the Cape Cod 

Commission. 

 

19. a Water Quality Report prepared in conformance with the requirements of Section 174-27 of 

the Zoning By-law, including a plan showing the location of all water quality monitoring 

wells at a scale of 1 inch = 100 feet; 

A Water Quality Report, along with Nitrate Loading Calculations, was completed for the 

Evergreen Circle Definitive Subdivision, which was reviewed and approved by the 

Planning Board and the Cape Cod Commission. 

 

20. where the Zoning By-law requires the provision of open space, the developer’s declaration of 

his choice of method or methods of dedicating the required open space of the three (3) 

methods described in the Zoning By-law, along with proposed covenants and restrictions to 

secure the permanent legal existence of the preserved open space and the proposed wording 

of any deed for transfer in fee to the Town or to a nonprofit organization and  

Open space was addressed during the approval of the Evergreen Circle Definitive 

Subdivision, which was reviewed and approved by the Planning Board and the Cape Cod 

Commission. 

 

21. any additional items required by Article IX of the Zoning By-law for special permits issued 

under the terms of applicable sections of that article. 

Not applicable 

 

If you have any questions or require further information, please do not hesitate to contact me at 

(508) 888-9282. 

 

Sincerely, 

 

ATLANTIC DESIGN ENGINEERS, INC. 

 

 

Richard J. Tabaczynski, P.E. 

Vice President 

 

cc: Jan Aggerbeck – Cape Cod Coffee/Modi, LLC 

 ConServ, Inc. 
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