
 

 
 

 
PLANNING BOARD MEETING AGENDA 

Thursday September 17, 2020 

Burgess Meeting Room, Berwick Town Hall 

6:30 p.m. 
Call to Order 

 

Pledge of Allegiance 

 

Introduction of Board Members 

 

Approval of Minutes 

• September 3, 2020 

 

Public Hearing  

• Site Plan Review. Adult Use Cultivation Facility, Medical Marijuana Production Facility, 

Marijuana Testing Facility. Off Portland Street (R72-17). RC/I Zone. 3G’s Realty.  

Old Business  

• Site Plan Review. Adult Use Cultivation Facility, Medical Marijuana Production Facility, 

Marijuana Testing Facility. Off Portland Street (R72-17). RC/I Zone. 3G’s Realty.  

New Business  

• Sketch Plan. Major Subdivision. Norman Court & Haflinger Lane. R2 Zone. LRB 

Leasing.  

• Conditional Use Amendment. Adult Use Marijuana Storefront. 513 Portland Street  

(R72-5). RC/I Zone. Tricann Alternatives.  

 

 

Public Comment 

 

Informational Items  

 

Adjournment 



 

 
 

 
PLANNING BOARD MEETING MINUTES 

Thursday September 3, 2020 

Burgess Meeting Room, Berwick Town Hall 

6:30 p.m. 
Call to Order 

 

Pledge of Allegiance 

 

Introduction of Board Members 

Dave Andreesen; Nichole Fecteau; Frank Underwood; Michael LaRue 

Regular Member Absent: Sean Winston 

Alternate Member Present: David Ross-Lyons (voting member)  

Staff Members Present:  James Bellissimo, Director of Community Development & 

Planning; Jenifer McCabe, Code Enforcement Officer; Mary Costigan, Town Attorney 

 

 

Approval of Minutes 

• August 20, 2020 

 

 

Motion: Dave Andreesen motioned to approve the minutes as presented.  

Second: David Ross-Lyons 

VOTED – 3-0 in favor  

Motion Passed 

In favor:  Dave Andreesen; David Ross-Lyons; Nichole Fecteau  

Opposed: None 

Abstain:   None 

 

 

Public Hearing  

• Site Plan Amendment & Expansion. Medical Marijuana Storefront & Adult Use Marijuana 

Production Facility. 357 Portland Street (R70 12-1 & 12-2). Paper Birch Property.  

Dave Andreesen recused himself. Nichole Fecteau was recognized as Chair. 

 

Paul Amatucci of 12 Perrys Way said a particular issue in the area is water. Mr. Amatucci 

said several wet areas in the neighborhood have dried up.  Mr. Amatucci asked the Board to 



 

 
 

especially consider water resources in the area ongoing for any use and testing may be 

required at some point to determine the aquifer’s capacity.  

 

Old Business  

• Site Plan Review. Adult Use Marijuana Cultivation Facility. 11 Pond Road (R70-16) RC/I 

Zone. CAF Realty of Maine.  

o Planner Memo  

James Bellissimo read his memo which summarized the issues to date (Page 7 in 

Packet). Within the memo, Mr. Bellissimo read the proposed Conditions of Approval.  

o Town Attorney  

Mary Costigan discussed the Planning Board’ role in making a decision. Ms. 

Costigan said the decision is easier when it is made based on objective criterion. Ms. 

Costigan spoke to the issue of whether the project conformed to the Comprehensive 

Plan and she said it does because it is a permittable use in the zone. Ms. Costigan said 

the solution is to rezone the area and not to deny the application.  

Ms. Costigan also addressed the easement issue as it relates to right, title and interest. 

There is a recent case which was references that is not applicable to the project.  

o Board Deliberation & Applicant Response 

Frank Underwood summarized the project to date. Mr. Underwood asked several 

questions on the application regarding the ascetics, drainage, the septic, how the 

building will be built.  

Mike Sievert said the barn will be stick built and the heat will be electric and comes 

from the lights. Mr. Sievert said test pits were dug for the septic and the pond is now 

lined which meets the third-party review suggested amendment. The new septic 

system has been designed and approved by the Code Enforcement Office. The floor 

drains will go into the holding tank. Mr. Underwood said there should be 

considerations for a hydrogeologic survey. Jenifer McCabe, Code Enforcement 

Officer, confirmed the septic has been approved.  

Frank Underwood highlighted the changes to the site plan since the beginning to 

show how the plan has changed based on all the feedback.  

The Board reviewed each Finding of Fact.  

After Board deliberation the fence will be changed from a 4’ fence with barbed wire 

to an electric 4’ fence.  

Frank Underwood asked for the applicant to remove the proposed expansion building 

so the Board is only dealing with one building. The Board agreed it would be 

https://www.berwickmaine.org/Planning%20Docs/September%203%202020%202%20.pdf
https://www.berwickmaine.org/Planning%20Docs/September%203%202020%202%20.pdf


 

 
 

removed from the plan and would be considered a Phase II but be required to come 

back to Planning Board when the easement issues were resolved.  

Mr. Underwood asked about licensing and if the State imposing addition conditions, 

would the Planning Board have an opportunity to further review. James Bellissimo 

said the Select Board can impose conditions and the recommendations can come from 

the Planning Department.  

Jennifer McCabe suggested the fence be a paddock style fence with electric instead of 

a barbed wire fence. David Ayer said he would cooperate on the type of fence.  

Mary Costigan recommended that the Board member state they reviewed all 

materials before voting. Michael LaRue, Frank Underwood, David Ross-Lyons and 

Nichole Fecteau said they reviewed the material.  

Motion: Michael LaRue motioned to approve the Findings of Fact as amended.  

Second: David Ross-Lyons 

VOTED – 4-0 in favor  

Motion Passed 

In favor:  David Ross-Lyons; Nichole Fecteau; Michael LaRue; Frank Underwood 

Opposed: None 

Abstain:   None 

 

The Board reviewed and amended Conditions of Approval.  

 

Frank Underwood asked if the Board should require a hydrogeological study because in 

the case of well contamination it would be a way to know whether or not the 

contaminants came from the cultivation. Mr. Underwood asked for the future expansion 

building to be taken off due to the existing easement issues.  

 

James Bellissimo said the Select Board will hold a Public Hearing on each license and 

can impose restrictions and can revoke licenses and the State of Maine Office of 

Marijuana Policy is requiring a local license before they grant any licenses.  

 

Motion: Michael LaRue motioned to approve the Conditions of Approval as amended.  

Second: David Ross-Lyons 

VOTED – 4-0 in favor  

Motion Passed 

In favor:  David Ross-Lyons; Nichole Fecteau; Michael LaRue; Frank Underwood 

Opposed: None 

Abstain:   None 



 

 
 

 

Motion: Michael LaRue motioned to approve the application.  

Second: Frank Underwood 

VOTED – 4-0 in favor  

Motion Passed 

In favor:  David Ross-Lyons; Nichole Fecteau; Michael LaRue; Frank Underwood 

Opposed: None 

Abstain:   None 

 

• Site Plan Amendment & Expansion. Medical Marijuana Storefront & Adult Use Marijuana 

Production Facility. 357 & 359 Portland Street (R70 12-1 & 12-2). Paper Birch Property.  

 

Geoff Aleva introduced himself as the representative of Paper Birch Properties. Mr. Aleva 

said the DOT permit has been updated and approved based on the new uses. The Storefront is 

proposed to be Phase I and the Adult Use Production Facility be Phase II.  Mr. Aleva 

addressed the South Berwick Water District’s comments and said their project is 3,500 feet 

from the well and 1,200’ from their recharge area. Mr. Aleva said the water usage would be 

qual to the amount of usage of eight single-family households.  

 

Motion: David Ross-Lyons motioned to approve the Findings of Fact as amended.   

Second: Michael LaRue 

VOTED – 4-0 in favor  

Motion Passed 

In favor:  David Ross-Lyons; Nichole Fecteau; Michael LaRue; Frank Underwood 

Opposed: None 

Abstain:   None 

 

Motion: Frank Underwood motioned to approve the Conditions of Approval as amended.   

Second: David Ross-Lyons 

VOTED – 4-0 in favor  

Motion Passed 

In favor:  David Ross-Lyons; Nichole Fecteau; Michael LaRue; Frank Underwood 

Opposed: None 

Abstain:   None 

 



 

 
 

 

Motion: Frank Underwood motioned to approve the application. 

Second: Michael LaRue 

VOTED – 4-0 in favor  

Motion Passed 

In favor:  David Ross-Lyons; Nichole Fecteau; Michael LaRue; Frank Underwood 

Opposed: None 

Abstain:   None 

 

New Business  

• Subdivision Amendment (Lot line adjustment). Pleasant Drive (R32 17-3 & 21).  R2 Zone. 

Civil Consultants on behalf of Timothy George.  

Dave Andreesen re-joined the Planning Board 

 

James Bellissimo explained the lot line adjustment would make one lot more conforming 

while keeping another lot conforming. The amendment would put a barn on the correct 

property and will meet all applicable setbacks.  

 

Motion: Nichole Fecteau motioned to approve the application with the Findings of Fact.  

Second: Frank Underwood.  

VOTED – 5-0 in favor  

Motion Passed 

In favor:  David Ross-Lyons; Nichole Fecteau; Michael LaRue; Frank Underwood; Dave 

Andreesen 

Opposed: None 

Abstain:   None 

 

 

Public Comment 

 

Heidi Leveille asked what the regulations are on alarm systems. Ms. Leveille played a clip of 

an alarm playing at 357 Portland Street. 

 

 

Informational Items  

 

 



 

 
 

Adjournment 

 

Motion: Nichole Fecteau 

Second: David Ross-Lyons  

VOTED – 5-0 in favor  

Motion Passed 

In favor:  Dave Andreesen; David Ross-Lyons; Nichole Fecteau  

Opposed: None 

Abstain:   None 

 

Minutes prepared by Berwick Planner James Bellissimo, for consideration at the next Berwick 

Planning Board meeting.  

Signed as Approved by the Board: 

_________________________   _______________________ 

 



 

PLANNING BOARD MEMORANDUM  
TOWN OF BERWICK, PLANNING DEPARTMENT 

 

TO: BERWICK PLANNING BOARD; JENIFER MCCABE, CODE 
ENFORCEMENT OFFICER 

FROM: JAMES BELLISSIMO, DIRECTOR OF COMMUNITY DEVELOPMENT 
& PLANNING 

SUBJECT: 3G’S REALTY, LLC – SITE PLAN REVIEW – ADULT USE 
MARIJUANA CULTIVATION 

DATE: SEPTEMBER 10, 2020 

CC:  

 

DEP requested no further wetland impact and because of this, the buildings have been 

moved and overall Site Plan & Stormwater Management have been amended.  

 

Each tenant will require an individual license.  

 

The project is outside of the South Berwick Water District recharge area.  

 

12 abutters were sent notices via mail September 9. The Public Hearing notice was posted in 

the paper September 10, 2020.  

 

 





 

 

 
 
 
 
 
 
 
 
 

  
 
The seal affixed above applies to this report, 

Appendices A through D, and Stormwater Plans D1, D2& D3. 
 

 
 
 

                        Site Location of Development Application 
Chapter 12 – Stormwater Management Plan   

“3 G’S INDUSTRIAL DEVELOPMENT” 
 BERWICK, MAINE 

 

Prepared for 
 

3 G’s Realty, LLC. 
309 Old Colony Avenue 

South Boston, Massachusetts, 02127 
 

April 2020 
(Rev September 2020) 
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STORMWATER MANAGEMENT PLAN   Narrative 
3 G’s Industrial Development, Berwick, ME April, 2020 (Rev. Sept, 2020)  
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P.O. Box 100  South Berwick, Maine  03908  207-384-2550  

MAINE DEP SITE LAW– 
Chapter 12 

 
STORMWATER MANAGEMENT PLAN 

 
“3 G’s Industrial Development” 

Portland Street 
Berwick, Maine 

 
Prepared for: 

 
3 G’s Realty, LLC. 

309 Old Colony Avenue 
South Boston, MA  02127 

 
April, 2020 

(Revised September 2020) 
 

INTRODUCTION: 
 
The proposed site is located on Map R-
72, Lot 17 as shown on the Town of 
Berwick tax maps.  The project is 
situated on the east side of Route 4 
South near the intersection with Old 
Route 4.  The applicant intends to 
develop an industrial use, including 10 
adult-use marijuana cultivation facilities 
and 2 general industrial/warehouse 
buildings. All buildings will be pre-
engineered metal structures that will 
have a footprint of 6,600 sf each.   
 
Stormwater treatment and runoff control 
facilities are also proposed to provide the 
required levels of treatment and flooding 
protection. 
 
Of the lots 52 acres, approximately 25 
acres are wetlands.  It is proposed that 
14,899 sf of wetland will be impacted by 
the project, which will require a Tier 1 
NRPA permit. No wetland impacts are 
proposed as part of this development. 
 
The proposed storm water BMP’s that will 
be used to treat runoff and limit peak 
flows will be two wet ponds and a grassed 

underdrained filter. A roadside treatment 
buffer is also proposed to provide 
pollutant removed for runoff leaving the 
access drive, which has been considered 
a linear portion of the development. 
 
DESIGN REQUIREMENTS: 
 
This Site Law project is required to meet 
basic, general and flooding standards of 
DEP Chapter 500.   
 
A nearby pond (Knights Pond) is a lake 
most at risk for new development.  
However; it has been determined that the 
proposed project is not within the 
watershed, precluding the need for a 
phosphorus control plan.   
 
Refer to the treatment calculations 
included in this submittal for additional 
information regarding the treatment plan 
and BMP sizing. 
 
The analysis for this report also includes 
the 2-, 10-, and 25-year event to predict 
the downstream effects of the proposed 
site coverage changes.  
 
EXISTING DRAINAGE CONDITIONS: 
 
The flows from the site drain to a large 
on-site wetland via a wet hay field or by 
an unnamed stream that traverses the 
site. This large wetland feeds Hilton 
Brook, which feeds Lovers Brook and 
eventually drains to the Great Works 
River. 
 

The site is currently a mixture of 
woodland and cleared areas with a large 
active hay field.  There is a large 
contiguous wetland located around the 
perimeter of the project area, with much 
of the wetland in the hay field.  An 
isolated wetland is located in at the edge 
of the proposed area of development 
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(requiring the NRPA permit).  No impacts 
to the contiguous wetlands are proposed. 
 
Soils in the watershed are predominantly 
hydrologic soil type D (Swanton) with 
pockets of C soils (Elmwood), as 
determined by a HISS performed by Ken 
Gardner, CSS #61.  Soils outside of the 
subject lot were determined using the 
Web Soil Survey from the USGS.  See 
sheet D1 for the soil plan and HSG 
designations. 
 
The project is not located in a flood zone.  
See Appendix E for a copy of the 
applicable FEMA map. 
 
 PROPOSED DRAINAGE: 
 

The proposed stormwater management 
system has been designed to treat the 
developed and impervious area as well as 
limit flows off site to levels to the greatest 
extent practicable. This will ensure that 
the proposed storm water management 
measures will maintain the runoff to the 
adjacent wetlands similarly to that which 
originally existed prior to development. 
 
To treat the runoff from the new paved 
areas, several BMPs are proposed.  Two 
of these will be conventional wet ponds, 
along with a grassed underdrained filter.  
A roadside buffer is also proposed to 
provide treatment of the access road that 
will replace the existing gravel drive.      
 
The proposed BMP’s have been analyzed 
and designed to meet the treatment and 
flooding standards as required by DEP 
regulations. 
 
See the attached calculations for 
additional information. 
 
ANALYSIS: 
 

The overall perimeter of the watershed 
remained the same for both Pre- and Post 
Development.  There were two 
subcatchments identified for the Pre 
Development analysis.  Five 
subcatchments were used to model the 
site for the Post Development analysis.  
The additional subcatchments are 
required to evaluate the flows to 
proposed BMPs and developed area.      
 
For further details regarding 
subcatchment determination, refer to the 
project drawings and D1 & D2 included 
in the appendix of this report. 
 
METHODOLOGY: 
 
All runoff calculations were performed 
using methods based on USDA–SCS 
Technical Release No. 20 (also known as 
TR-20).  The 2-, 10-, and 25-year events 
(Type III rainfall distribution) were used 
for the site-specific analysis to determine 
pre- and post-development peak 
discharge rates and required stormwater 
treatment & conveyance systems. 
 
Runoff curve numbers (CN) and times of 
concentration (Tc) were determined by 
the methods outlined in USDA-SCS 
Technical Release No. 55 (better known 
as TR-55).  On site watershed areas were 
determined using two-foot contour data 
provided by field survey crews and 
previously compiled topography plans.   
 
The detailed analysis for this project was 
performed by computer utilizing 
"HYDROCAD” stormwater modeling 
software.  The computer printouts are 
attached.  
 
The attached Pre- and Post Development 
plans (D1 & D2) show subcatchment 
boundaries, hydraulic flow lines, existing 
and proposed roads, and drainage 
features and facilities.  Land cover type 
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boundaries used in the model for on-site 
areas are also shown on the plan (i.e. tree 
lines, wetlands, etc). 
 

BMP SIZING: 
 

The proposed filter and wet pond BMP 
systems have been sized to detain the 
storm events as required to treat the new 
developed area, and to meet the Flooding 
Standards per Chapter 500 to the extent 
practical, as well as the Town 
regulations.  
 
The proposed buffer at the access drive 
has been sized as a roadside buffer 
treating two lanes of traffic.  
 

The storm intensities have been obtained 
from Appendix H of Chapter 500 for York 
County. 
 

FLOW RATES: 
 

TWO-YEAR EVENT - 
 
Discharge Point 
Desig Peak Runoff(in cfs)  Change 
Pre/Post  Pre          Post     (cfs) 
 
OUT 1 51.61        50.85    -0.76 
 

TEN-YEAR EVENT - 
 
Discharge Point 
Desig Peak Runoff(in cfs)  Change 
Pre/Post  Pre          Post     (cfs) 
 
OUT 1 107.23      107.43    +0.20 
   

TWENTY-FIVE-YEAR EVENT - 
 
Discharge Point 
Desig Peak Runoff(in cfs)  Change 
Pre/Post  Pre          Post     (cfs) 
 
OUT 1 156.25      156.03    -0.22 
 

The analysis reveals that the proposed 
BMP’s will maintain expected flows at or 
below current levels for all storms 
evaluated. 
 
Please see Appendix D for the stormwater 
maintenance and inspection plan.   
 

CONCLUSIONS: 
 
The proposed site modification will 
reduce, or maintain approximately the 
same, flow rates exiting the site for all 
evaluated storm events required by the 
DEP.   
 
Runoff has been treated as required per 
the general and flooding standards of 
Chapter 500 through the use of grading 
and vegetated filter BMPs. 
 
It is our opinion that there will be no 
adverse downstream impacts as a result 
of this project, and surrounding natural 
resources have been sufficiently 
protected by the proposed stormwater 
management plan.   
 
J:\aaa\2019\1935200\MDEP\SITE_LOCATION\DRAINAGE_CH_12\COMP
ONENTS\20200908(rev1)_1935200-DRAINAGE_NARRATIVE.docx 
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1S

North of site
2S

Area of development and
 stream watershed

1R

Stream
OUT 1

Summation node

Routing Diagram for 1935200-PRE
Prepared by Civil Consultants,  Printed 4/13/2020

HydroCAD® 10.00-13  s/n 00552  © 2014 HydroCAD Software Solutions LLC

Subcat Reach Pond Link



1935200-PRE
  Printed  4/13/2020Prepared by Civil Consultants

HydroCAD® 10.00-13  s/n 00552  © 2014 HydroCAD Software Solutions LLC

Soil Listing (all nodes)

Area

(acres)

Soil

Group

Subcatchment

Numbers

10.895 HSG A 1S, 2S

1.329 HSG B 1S, 2S

4.203 HSG C 2S

59.587 HSG D 1S, 2S

0.000 Other

76.014 TOTAL AREA



1935200-PRE
  Printed  4/13/2020Prepared by Civil Consultants

HydroCAD® 10.00-13  s/n 00552  © 2014 HydroCAD Software Solutions LLC

Ground Covers (all nodes)

HSG-A

(acres)

HSG-B

(acres)

HSG-C

(acres)

HSG-D

(acres)

Other

(acres)

Total

(acres)

Ground

Cover

Subcatchment

Numbers

0.000 0.728 0.000 0.000 0.000 0.728 1/8 acre lots, 65% imp

4.605 0.138 0.000 0.319 0.000 5.062 50-75% Grass cover, Fair

0.000 0.000 0.634 25.256 0.000 25.890 >75% Grass cover, Good

0.459 0.321 0.000 0.321 0.000 1.101 Paved parking

1.928 0.142 0.000 2.912 0.000 4.982 Paved roads w/open ditches, 50% 

imp

0.230 0.000 0.000 0.000 0.000 0.230 Roofs

3.673 0.000 3.569 25.866 0.000 33.108 Woods, Fair

0.000 0.000 0.000 4.913 0.000 4.913 Woods/grass comb., Fair

10.895 1.329 4.203 59.587 0.000 76.014 TOTAL AREA



Type III 24-hr  2-year Rainfall=3.30"1935200-PRE
  Printed  4/13/2020Prepared by Civil Consultants

HydroCAD® 10.00-13  s/n 00552  © 2014 HydroCAD Software Solutions LLC

Time span=0.00-84.00 hrs, dt=0.01 hrs, 8401 points x 4
Runoff by SCS TR-20 method, UH=SCS, Weighted-CN

Reach routing by Dyn-Stor-Ind method  -  Pond routing by Dyn-Stor-Ind method

Runoff Area=11.537 ac   21.65% Impervious   Runoff Depth=1.22"Subcatchment 1S: North of site
   Flow Length=265'   Slope=0.0100 '/'   Tc=28.5 min   CN=76   Runoff=9.24 cfs  1.175 af

Runoff Area=64.477 ac   2.79% Impervious   Runoff Depth=1.22"Subcatchment 2S: Area of development 
   Flow Length=1,665'   Tc=41.0 min   CN=76   Runoff=43.43 cfs  6.567 af

Avg. Flow Depth=0.29'   Max Vel=2.50 fps   Inflow=9.24 cfs  1.175 afReach 1R: Stream
n=0.030   L=1,600.0'   S=0.0163 '/'   Capacity=81.30 cfs   Outflow=8.37 cfs  1.175 af

   Inflow=51.62 cfs  7.742 afReach OUT 1: Summation node
   Outflow=51.62 cfs  7.742 af

Total Runoff Area = 76.014 ac   Runoff Volume = 7.742 af   Average Runoff Depth = 1.22"
94.35% Pervious = 71.719 ac     5.65% Impervious = 4.295 ac



Type III 24-hr  10-year Rainfall=4.90"1935200-PRE
  Printed  4/13/2020Prepared by Civil Consultants

HydroCAD® 10.00-13  s/n 00552  © 2014 HydroCAD Software Solutions LLC

Time span=0.00-84.00 hrs, dt=0.01 hrs, 8401 points x 4
Runoff by SCS TR-20 method, UH=SCS, Weighted-CN

Reach routing by Dyn-Stor-Ind method  -  Pond routing by Dyn-Stor-Ind method

Runoff Area=11.537 ac   21.65% Impervious   Runoff Depth=2.45"Subcatchment 1S: North of site
   Flow Length=265'   Slope=0.0100 '/'   Tc=28.5 min   CN=76   Runoff=19.13 cfs  2.359 af

Runoff Area=64.477 ac   2.79% Impervious   Runoff Depth=2.45"Subcatchment 2S: Area of development 
   Flow Length=1,665'   Tc=41.0 min   CN=76   Runoff=89.77 cfs  13.182 af

Avg. Flow Depth=0.44'   Max Vel=3.21 fps   Inflow=19.13 cfs  2.359 afReach 1R: Stream
n=0.030   L=1,600.0'   S=0.0163 '/'   Capacity=81.30 cfs   Outflow=17.92 cfs  2.359 af

   Inflow=107.23 cfs  15.541 afReach OUT 1: Summation node
   Outflow=107.23 cfs  15.541 af

Total Runoff Area = 76.014 ac   Runoff Volume = 15.541 af   Average Runoff Depth = 2.45"
94.35% Pervious = 71.719 ac     5.65% Impervious = 4.295 ac



Type III 24-hr  25-year Rainfall=6.20"1935200-PRE
  Printed  4/13/2020Prepared by Civil Consultants

HydroCAD® 10.00-13  s/n 00552  © 2014 HydroCAD Software Solutions LLC

Time span=0.00-84.00 hrs, dt=0.01 hrs, 8401 points x 4
Runoff by SCS TR-20 method, UH=SCS, Weighted-CN

Reach routing by Dyn-Stor-Ind method  -  Pond routing by Dyn-Stor-Ind method

Runoff Area=11.537 ac   21.65% Impervious   Runoff Depth=3.55"Subcatchment 1S: North of site
   Flow Length=265'   Slope=0.0100 '/'   Tc=28.5 min   CN=76   Runoff=27.84 cfs  3.416 af

Runoff Area=64.477 ac   2.79% Impervious   Runoff Depth=3.55"Subcatchment 2S: Area of development 
   Flow Length=1,665'   Tc=41.0 min   CN=76   Runoff=130.52 cfs  19.092 af

Avg. Flow Depth=0.55'   Max Vel=3.63 fps   Inflow=27.84 cfs  3.416 afReach 1R: Stream
n=0.030   L=1,600.0'   S=0.0163 '/'   Capacity=81.30 cfs   Outflow=26.36 cfs  3.416 af

   Inflow=156.26 cfs  22.508 afReach OUT 1: Summation node
   Outflow=156.26 cfs  22.508 af

Total Runoff Area = 76.014 ac   Runoff Volume = 22.508 af   Average Runoff Depth = 3.55"
94.35% Pervious = 71.719 ac     5.65% Impervious = 4.295 ac



Type III 24-hr  25-year Rainfall=6.20"1935200-PRE
  Printed  4/13/2020Prepared by Civil Consultants

HydroCAD® 10.00-13  s/n 00552  © 2014 HydroCAD Software Solutions LLC

Summary for Subcatchment 1S: North of site

Runoff = 27.84 cfs @ 12.39 hrs,  Volume= 3.416 af,  Depth= 3.55"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-84.00 hrs, dt= 0.01 hrs
Type III 24-hr  25-year Rainfall=6.20"

Area (ac) CN Description
1.928 83 Paved roads w/open ditches, 50% imp, HSG A
2.043 36 Woods, Fair, HSG A
0.459 98 Paved parking, HSG A
0.230 49 50-75% Grass cover, Fair, HSG A
0.723 93 Paved roads w/open ditches, 50% imp, HSG D
4.913 82 Woods/grass comb., Fair, HSG D
0.319 84 50-75% Grass cover, Fair, HSG D
0.321 98 Paved parking, HSG B
0.321 98 Paved parking, HSG D
0.142 89 Paved roads w/open ditches, 50% imp, HSG B
0.138 69 50-75% Grass cover, Fair, HSG B

11.537 76 Weighted Average
9.040 78.35% Pervious Area
2.497 21.65% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)
22.2 75 0.0100 0.06 Sheet Flow, 1.1

Woods: Light underbrush   n= 0.400   P2= 3.30"
6.3 190 0.0100 0.50 Shallow Concentrated Flow, 1.2

Woodland   Kv= 5.0 fps
28.5 265 Total

Summary for Subcatchment 2S: Area of development and stream watershed

Runoff = 130.52 cfs @ 12.57 hrs,  Volume= 19.092 af,  Depth= 3.55"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-84.00 hrs, dt= 0.01 hrs
Type III 24-hr  25-year Rainfall=6.20"

Area (ac) CN Description
1.630 36 Woods, Fair, HSG A
4.375 49 50-75% Grass cover, Fair, HSG A
0.230 98 Roofs, HSG A
2.189 93 Paved roads w/open ditches, 50% imp, HSG D
0.728 85 1/8 acre lots, 65% imp, HSG B
3.569 73 Woods, Fair, HSG C
0.634 74 >75% Grass cover, Good, HSG C

25.256 80 >75% Grass cover, Good, HSG D
25.866 79 Woods, Fair, HSG D
64.477 76 Weighted Average
62.679 97.21% Pervious Area
1.798 2.79% Impervious Area
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Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)
27.9 100 0.0100 0.06 Sheet Flow, 2.1

Woods: Light underbrush   n= 0.400   P2= 3.30"
5.2 170 0.0120 0.55 Shallow Concentrated Flow, 2.2

Woodland   Kv= 5.0 fps
2.0 130 0.0460 1.07 Shallow Concentrated Flow, 2.3

Woodland   Kv= 5.0 fps
2.0 115 0.0350 0.94 Shallow Concentrated Flow, 2.4

Woodland   Kv= 5.0 fps
3.9 1,150 0.0150 4.88 78.11 Trap/Vee/Rect Channel Flow, 2.5

Bot.W=10.00'  D=1.00'  Z= 6.0 '/'  Top.W=22.00'
n= 0.030  Stream, clean & straight

41.0 1,665 Total

Summary for Reach 1R: Stream

Inflow Area = 11.537 ac, 21.65% Impervious,  Inflow Depth = 3.55"    for  25-year event
Inflow = 27.84 cfs @ 12.39 hrs,  Volume= 3.416 af
Outflow = 26.36 cfs @ 12.49 hrs,  Volume= 3.416 af,  Atten= 5%,  Lag= 5.9 min

Routing by Dyn-Stor-Ind method, Time Span= 0.00-84.00 hrs, dt= 0.01 hrs / 4
Max. Velocity= 3.63 fps,  Min. Travel Time= 7.3 min
Avg. Velocity = 0.90 fps,  Avg. Travel Time= 29.8 min

Peak Storage= 11,617 cf @ 12.49 hrs
Average Depth at Peak Storage= 0.55'
Bank-Full Depth= 1.00'  Flow Area= 16.0 sf,  Capacity= 81.30 cfs

10.00'  x  1.00'  deep channel,  n= 0.030  Stream, clean & straight
Side Slope Z-value= 6.0 '/'   Top Width= 22.00'
Length= 1,600.0'   Slope= 0.0163 '/'
Inlet Invert= 134.00',  Outlet Invert= 108.00'

‡

Summary for Reach OUT 1: Summation node

[40] Hint: Not Described (Outflow=Inflow)

Inflow Area = 76.014 ac, 5.65% Impervious,  Inflow Depth = 3.55"    for  25-year event
Inflow = 156.26 cfs @ 12.53 hrs,  Volume= 22.508 af
Outflow = 156.26 cfs @ 12.53 hrs,  Volume= 22.508 af,  Atten= 0%,  Lag= 0.0 min
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Routing by Dyn-Stor-Ind method, Time Span= 0.00-84.00 hrs, dt= 0.01 hrs / 4
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Area Listing (all nodes)

Area
(acres)

CN Description
(subcatchment-numbers)

0.728 85 1/8 acre lots, 65% imp, HSG B  (20S)
4.605 49 50-75% Grass cover, Fair, HSG A  (10S, 20S)
0.138 69 50-75% Grass cover, Fair, HSG B  (10S)
0.319 84 50-75% Grass cover, Fair, HSG D  (10S)
0.800 74 >75% Grass cover, Good, HSG C  (20S, 21S)

25.571 80 >75% Grass cover, Good, HSG D  (20S, 21S, 22S, 23S)
0.459 98 Paved parking, HSG A  (10S)
0.321 98 Paved parking, HSG B  (10S)
0.624 98 Paved parking, HSG C  (21S)
4.183 98 Paved parking, HSG D  (10S, 21S, 22S, 23S)
1.928 83 Paved roads w/open ditches, 50% imp, HSG A  (10S)
0.142 89 Paved roads w/open ditches, 50% imp, HSG B  (10S)
2.912 93 Paved roads w/open ditches, 50% imp, HSG D  (10S, 20S)
0.230 98 Roofs, HSG A  (20S)
3.673 36 Woods, Fair, HSG A  (10S, 20S)
2.779 73 Woods, Fair, HSG C  (20S, 21S)

21.686 79 Woods, Fair, HSG D  (20S, 21S)
4.913 82 Woods/grass comb., Fair, HSG D  (10S)

76.011 78 TOTAL AREA
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Soil Listing (all nodes)

Area
(acres)

Soil
Group

Subcatchment
Numbers

10.895 HSG A 10S, 20S
1.329 HSG B 10S, 20S
4.203 HSG C 20S, 21S

59.584 HSG D 10S, 20S, 21S, 22S, 23S
0.000 Other

76.011 TOTAL AREA
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Ground Covers (all nodes)

HSG-A
(acres)

HSG-B
(acres)

HSG-C
(acres)

HSG-D
(acres)

Other
(acres)

Total
(acres)

Ground
Cover

Subcatchm
Numbers

0.000 0.728 0.000 0.000 0.000 0.728 1/8 acre lots, 65% imp
4.605 0.138 0.000 0.319 0.000 5.062 50-75% Grass cover, Fair
0.000 0.000 0.800 25.571 0.000 26.371 >75% Grass cover, Good
0.459 0.321 0.624 4.183 0.000 5.587 Paved parking
1.928 0.142 0.000 2.912 0.000 4.982 Paved roads w/open ditches, 50% 

imp
0.230 0.000 0.000 0.000 0.000 0.230 Roofs
3.673 0.000 2.779 21.686 0.000 28.138 Woods, Fair
0.000 0.000 0.000 4.913 0.000 4.913 Woods/grass comb., Fair

10.895 1.329 4.203 59.584 0.000 76.011 TOTAL AREA
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Time span=0.00-84.00 hrs, dt=0.01 hrs, 8401 points x 4
Runoff by SCS TR-20 method, UH=SCS, Weighted-CN

Reach routing by Dyn-Stor-Ind method  -  Pond routing by Dyn-Stor-Ind method

Runoff Area=11.537 ac   21.65% Impervious   Runoff Depth=1.22"Subcatchment 10S: North of site
   Flow Length=265'   Slope=0.0100 '/'   Tc=28.5 min   CN=76   Runoff=9.24 cfs  1.175 af

Runoff Area=58.735 ac   3.06% Impervious   Runoff Depth=1.22"Subcatchment 20S: Area of development 
   Flow Length=1,665'   Tc=41.0 min   CN=76   Runoff=39.56 cfs  5.982 af

Runoff Area=1.718 ac   60.65% Impervious   Runoff Depth=2.26"Subcatchment 21S: North portion to pond
   Flow Length=535'   Tc=14.3 min   CN=90   Runoff=3.48 cfs  0.324 af

Runoff Area=2.862 ac   86.37% Impervious   Runoff Depth=2.85"Subcatchment 22S: Majority of 
   Flow Length=734'   Tc=3.7 min   CN=96   Runoff=9.64 cfs  0.679 af

Runoff Area=1.159 ac   83.87% Impervious   Runoff Depth=2.74"Subcatchment 23S: Corner of site to filter
   Flow Length=735'   Tc=3.5 min   CN=95   Runoff=3.85 cfs  0.265 af

Avg. Flow Depth=0.30'   Max Vel=2.56 fps   Inflow=9.07 cfs  1.499 afReach 10R: Stream
n=0.030   L=700.0'   S=0.0164 '/'   Capacity=81.74 cfs   Outflow=8.90 cfs  1.499 af

Avg. Flow Depth=0.30'   Max Vel=2.53 fps   Inflow=9.24 cfs  1.175 afReach 21R: Stream
n=0.030   L=900.0'   S=0.0158 '/'   Capacity=80.25 cfs   Outflow=8.94 cfs  1.175 af

Avg. Flow Depth=0.08'   Max Vel=1.25 fps   Inflow=5.14 cfs  0.942 afReach 22R: Flow to wetland
n=0.030   L=535.0'   S=0.0224 '/'   Capacity=135.24 cfs   Outflow=4.08 cfs  0.942 af

   Inflow=50.85 cfs  8.422 afReach OUT 1: Summation node
   Outflow=50.85 cfs  8.422 af

Peak Elev=130.99'  Storage=34,535 cf   Inflow=3.48 cfs  0.324 afPond 21P: Wet pond
   Primary=0.30 cfs  0.324 af   Secondary=0.00 cfs  0.000 af   Outflow=0.30 cfs  0.324 af

Peak Elev=119.77'  Storage=49,318 cf   Inflow=9.64 cfs  0.679 afPond 22P: Wet pond
   Primary=3.03 cfs  0.641 af   Secondary=1.92 cfs  0.036 af   Outflow=4.95 cfs  0.677 af

Peak Elev=119.82'  Storage=5,839 cf   Inflow=3.85 cfs  0.265 afPond 23P: Filter 23
   Primary=0.20 cfs  0.265 af   Secondary=0.00 cfs  0.000 af   Outflow=0.20 cfs  0.265 af

Total Runoff Area = 76.011 ac   Runoff Volume = 8.425 af   Average Runoff Depth = 1.33"
88.45% Pervious = 67.230 ac     11.55% Impervious = 8.781 ac



Type III 24-hr  10-year Rainfall=4.90"1935200-Post
  Printed  9/9/2020Prepared by Civil Consultants

HydroCAD® 10.00-13  s/n 00552  © 2014 HydroCAD Software Solutions LLC

Time span=0.00-84.00 hrs, dt=0.01 hrs, 8401 points x 4
Runoff by SCS TR-20 method, UH=SCS, Weighted-CN

Reach routing by Dyn-Stor-Ind method  -  Pond routing by Dyn-Stor-Ind method

Runoff Area=11.537 ac   21.65% Impervious   Runoff Depth=2.45"Subcatchment 10S: North of site
   Flow Length=265'   Slope=0.0100 '/'   Tc=28.5 min   CN=76   Runoff=19.13 cfs  2.359 af

Runoff Area=58.735 ac   3.06% Impervious   Runoff Depth=2.45"Subcatchment 20S: Area of development 
   Flow Length=1,665'   Tc=41.0 min   CN=76   Runoff=81.78 cfs  12.008 af

Runoff Area=1.718 ac   60.65% Impervious   Runoff Depth=3.78"Subcatchment 21S: North portion to pond
   Flow Length=535'   Tc=14.3 min   CN=90   Runoff=5.70 cfs  0.541 af

Runoff Area=2.862 ac   86.37% Impervious   Runoff Depth=4.43"Subcatchment 22S: Majority of 
   Flow Length=734'   Tc=3.7 min   CN=96   Runoff=14.64 cfs  1.057 af

Runoff Area=1.159 ac   83.87% Impervious   Runoff Depth=4.32"Subcatchment 23S: Corner of site to filter
   Flow Length=735'   Tc=3.5 min   CN=95   Runoff=5.90 cfs  0.417 af

Avg. Flow Depth=0.48'   Max Vel=3.39 fps   Inflow=21.28 cfs  2.900 afReach 10R: Stream
n=0.030   L=700.0'   S=0.0164 '/'   Capacity=81.74 cfs   Outflow=21.01 cfs  2.900 af

Avg. Flow Depth=0.46'   Max Vel=3.23 fps   Inflow=19.13 cfs  2.359 afReach 21R: Stream
n=0.030   L=900.0'   S=0.0158 '/'   Capacity=80.25 cfs   Outflow=18.73 cfs  2.359 af

Avg. Flow Depth=0.15'   Max Vel=1.72 fps   Inflow=13.19 cfs  1.472 afReach 22R: Flow to wetland
n=0.030   L=535.0'   S=0.0224 '/'   Capacity=135.24 cfs   Outflow=11.37 cfs  1.472 af

   Inflow=107.43 cfs  16.380 afReach OUT 1: Summation node
   Outflow=107.43 cfs  16.380 af

Peak Elev=131.19'  Storage=36,563 cf   Inflow=5.70 cfs  0.541 afPond 21P: Wet pond
   Primary=2.58 cfs  0.541 af   Secondary=0.00 cfs  0.000 af   Outflow=2.58 cfs  0.541 af

Peak Elev=119.88'  Storage=50,689 cf   Inflow=14.64 cfs  1.057 afPond 22P: Wet pond
   Primary=5.00 cfs  0.878 af   Secondary=7.99 cfs  0.177 af   Outflow=12.99 cfs  1.055 af

Peak Elev=120.20'  Storage=7,349 cf   Inflow=5.90 cfs  0.417 afPond 23P: Filter 23
   Primary=2.00 cfs  0.417 af   Secondary=0.00 cfs  0.000 af   Outflow=2.00 cfs  0.417 af

Total Runoff Area = 76.011 ac   Runoff Volume = 16.383 af   Average Runoff Depth = 2.59"
88.45% Pervious = 67.230 ac     11.55% Impervious = 8.781 ac



Type III 24-hr  25-year Rainfall=6.20"1935200-Post
  Printed  9/9/2020Prepared by Civil Consultants

HydroCAD® 10.00-13  s/n 00552  © 2014 HydroCAD Software Solutions LLC

Time span=0.00-84.00 hrs, dt=0.01 hrs, 8401 points x 4
Runoff by SCS TR-20 method, UH=SCS, Weighted-CN

Reach routing by Dyn-Stor-Ind method  -  Pond routing by Dyn-Stor-Ind method

Runoff Area=11.537 ac   21.65% Impervious   Runoff Depth=3.55"Subcatchment 10S: North of site
   Flow Length=265'   Slope=0.0100 '/'   Tc=28.5 min   CN=76   Runoff=27.84 cfs  3.416 af

Runoff Area=58.735 ac   3.06% Impervious   Runoff Depth=3.55"Subcatchment 20S: Area of development 
   Flow Length=1,665'   Tc=41.0 min   CN=76   Runoff=118.89 cfs  17.392 af

Runoff Area=1.718 ac   60.65% Impervious   Runoff Depth=5.04"Subcatchment 21S: North portion to pond
   Flow Length=535'   Tc=14.3 min   CN=90   Runoff=7.50 cfs  0.722 af

Runoff Area=2.862 ac   86.37% Impervious   Runoff Depth=5.73"Subcatchment 22S: Majority of 
   Flow Length=734'   Tc=3.7 min   CN=96   Runoff=18.67 cfs  1.366 af

Runoff Area=1.159 ac   83.87% Impervious   Runoff Depth=5.61"Subcatchment 23S: Corner of site to filter
   Flow Length=735'   Tc=3.5 min   CN=95   Runoff=7.56 cfs  0.542 af

Avg. Flow Depth=0.60'   Max Vel=3.86 fps   Inflow=32.05 cfs  4.138 afReach 10R: Stream
n=0.030   L=700.0'   S=0.0164 '/'   Capacity=81.74 cfs   Outflow=31.74 cfs  4.138 af

Avg. Flow Depth=0.56'   Max Vel=3.64 fps   Inflow=27.84 cfs  3.416 afReach 21R: Stream
n=0.030   L=900.0'   S=0.0158 '/'   Capacity=80.25 cfs   Outflow=27.33 cfs  3.416 af

Avg. Flow Depth=0.19'   Max Vel=1.97 fps   Inflow=21.26 cfs  1.905 afReach 22R: Flow to wetland
n=0.030   L=535.0'   S=0.0224 '/'   Capacity=135.24 cfs   Outflow=18.42 cfs  1.905 af

   Inflow=156.03 cfs  23.435 afReach OUT 1: Summation node
   Outflow=156.03 cfs  23.435 af

Peak Elev=131.31'  Storage=37,810 cf   Inflow=7.50 cfs  0.722 afPond 21P: Wet pond
   Primary=4.60 cfs  0.712 af   Secondary=0.56 cfs  0.009 af   Outflow=5.16 cfs  0.722 af

Peak Elev=119.93'  Storage=51,226 cf   Inflow=18.67 cfs  1.366 afPond 22P: Wet pond
   Primary=5.85 cfs  1.077 af   Secondary=11.03 cfs  0.287 af   Outflow=16.87 cfs  1.363 af

Peak Elev=120.37'  Storage=8,089 cf   Inflow=7.56 cfs  0.542 afPond 23P: Filter 23
   Primary=4.87 cfs  0.542 af   Secondary=0.07 cfs  0.000 af   Outflow=4.94 cfs  0.542 af

Total Runoff Area = 76.011 ac   Runoff Volume = 23.438 af   Average Runoff Depth = 3.70"
88.45% Pervious = 67.230 ac     11.55% Impervious = 8.781 ac
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Summary for Subcatchment 10S: North of site

Runoff = 27.84 cfs @ 12.39 hrs,  Volume= 3.416 af,  Depth= 3.55"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-84.00 hrs, dt= 0.01 hrs
Type III 24-hr  25-year Rainfall=6.20"

Area (ac) CN Description
1.928 83 Paved roads w/open ditches, 50% imp, HSG A
2.043 36 Woods, Fair, HSG A
0.459 98 Paved parking, HSG A
0.230 49 50-75% Grass cover, Fair, HSG A
0.723 93 Paved roads w/open ditches, 50% imp, HSG D
4.913 82 Woods/grass comb., Fair, HSG D
0.319 84 50-75% Grass cover, Fair, HSG D
0.321 98 Paved parking, HSG B
0.321 98 Paved parking, HSG D
0.142 89 Paved roads w/open ditches, 50% imp, HSG B
0.138 69 50-75% Grass cover, Fair, HSG B

11.537 76 Weighted Average
9.040 78.35% Pervious Area
2.497 21.65% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)
22.2 75 0.0100 0.06 Sheet Flow, 1.1

Woods: Light underbrush   n= 0.400   P2= 3.30"
6.3 190 0.0100 0.50 Shallow Concentrated Flow, 1.2

Woodland   Kv= 5.0 fps
28.5 265 Total

Summary for Subcatchment 20S: Area of development and stream watershed

Runoff = 118.89 cfs @ 12.57 hrs,  Volume= 17.392 af,  Depth= 3.55"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-84.00 hrs, dt= 0.01 hrs
Type III 24-hr  25-year Rainfall=6.20"

Area (ac) CN Description
1.630 36 Woods, Fair, HSG A
4.375 49 50-75% Grass cover, Fair, HSG A
0.230 98 Roofs, HSG A
2.189 93 Paved roads w/open ditches, 50% imp, HSG D
0.728 85 1/8 acre lots, 65% imp, HSG B
2.670 73 Woods, Fair, HSG C
0.637 74 >75% Grass cover, Good, HSG C

24.710 80 >75% Grass cover, Good, HSG D
21.566 79 Woods, Fair, HSG D
58.735 76 Weighted Average
56.937 96.94% Pervious Area

1.798 3.06% Impervious Area
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Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)
27.9 100 0.0100 0.06 Sheet Flow, 20.1

Woods: Light underbrush   n= 0.400   P2= 3.30"
5.2 170 0.0120 0.55 Shallow Concentrated Flow, 20.2

Woodland   Kv= 5.0 fps
2.0 130 0.0460 1.07 Shallow Concentrated Flow, 20.3

Woodland   Kv= 5.0 fps
2.0 115 0.0350 0.94 Shallow Concentrated Flow, 20.4

Woodland   Kv= 5.0 fps
3.9 1,150 0.0150 4.88 78.11 Trap/Vee/Rect Channel Flow, 20.5

Bot.W=10.00'  D=1.00'  Z= 6.0 '/'  Top.W=22.00'
n= 0.030  Stream, clean & straight

41.0 1,665 Total

Summary for Subcatchment 21S: North portion to pond

Runoff = 7.50 cfs @ 12.19 hrs,  Volume= 0.722 af,  Depth= 5.04"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-84.00 hrs, dt= 0.01 hrs
Type III 24-hr  25-year Rainfall=6.20"

Area (ac) CN Description
0.624 98 Paved parking, HSG C
0.163 74 >75% Grass cover, Good, HSG C
0.109 73 Woods, Fair, HSG C
0.284 80 >75% Grass cover, Good, HSG D
0.120 79 Woods, Fair, HSG D
0.418 98 Paved parking, HSG D
1.718 90 Weighted Average
0.676 39.35% Pervious Area
1.042 60.65% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)
10.6 50 0.0100 0.08 Sheet Flow, 21.1

Grass: Dense   n= 0.240   P2= 3.30"
1.2 50 0.0100 0.70 Shallow Concentrated Flow, 21.2

Short Grass Pasture   Kv= 7.0 fps
1.1 135 0.0100 2.03 Shallow Concentrated Flow, 21.3

Paved   Kv= 20.3 fps
1.4 300 0.0060 3.51 2.76 Pipe Channel, 21.4

12.0"  Round  Area= 0.8 sf  Perim= 3.1'  r= 0.25'
n= 0.013  Corrugated PE, smooth interior

14.3 535 Total
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Summary for Subcatchment 22S: Majority of development

Runoff = 18.67 cfs @ 12.05 hrs,  Volume= 1.366 af,  Depth= 5.73"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-84.00 hrs, dt= 0.01 hrs
Type III 24-hr  25-year Rainfall=6.20"

Area (ac) CN Description
2.472 98 Paved parking, HSG D
0.390 80 >75% Grass cover, Good, HSG D
2.862 96 Weighted Average
0.390 13.63% Pervious Area
2.472 86.37% Impervious Area

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

0.8 50 0.0150 1.08 Sheet Flow, 22.1
Smooth surfaces   n= 0.011   P2= 3.30"

0.5 75 0.0150 2.49 Shallow Concentrated Flow, 22.2
Paved   Kv= 20.3 fps

2.4 609 0.0090 4.30 3.38 Pipe Channel, 22.3
12.0"  Round  Area= 0.8 sf  Perim= 3.1'  r= 0.25'
n= 0.013  Corrugated PE, smooth interior

3.7 734 Total

Summary for Subcatchment 23S: Corner of site to filter

Runoff = 7.56 cfs @ 12.05 hrs,  Volume= 0.542 af,  Depth= 5.61"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-84.00 hrs, dt= 0.01 hrs
Type III 24-hr  25-year Rainfall=6.20"

Area (ac) CN Description
0.187 80 >75% Grass cover, Good, HSG D
0.972 98 Paved parking, HSG D
1.159 95 Weighted Average
0.187 16.13% Pervious Area
0.972 83.87% Impervious Area

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

0.7 50 0.0200 1.22 Sheet Flow, 23.1
Smooth surfaces   n= 0.011   P2= 3.30"

0.4 75 0.0200 2.87 Shallow Concentrated Flow, 23.2
Paved   Kv= 20.3 fps

2.4 610 0.0090 4.30 3.38 Pipe Channel, 23.3
12.0"  Round  Area= 0.8 sf  Perim= 3.1'  r= 0.25'
n= 0.013  Corrugated PE, smooth interior

3.5 735 Total
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Summary for Reach 10R: Stream

[61] Hint: Exceeded Reach 21R outlet invert by 0.35' @ 12.47 hrs

Inflow Area = 13.255 ac, 26.70% Impervious,  Inflow Depth = 3.75"    for  25-year event
Inflow = 32.05 cfs @ 12.43 hrs,  Volume= 4.138 af
Outflow = 31.74 cfs @ 12.47 hrs,  Volume= 4.138 af,  Atten= 1%,  Lag= 2.3 min

Routing by Dyn-Stor-Ind method, Time Span= 0.00-84.00 hrs, dt= 0.01 hrs / 4
Max. Velocity= 3.86 fps,  Min. Travel Time= 3.0 min
Avg. Velocity = 0.57 fps,  Avg. Travel Time= 20.4 min

Peak Storage= 5,756 cf @ 12.47 hrs
Average Depth at Peak Storage= 0.60'
Bank-Full Depth= 1.00'  Flow Area= 16.0 sf,  Capacity= 81.74 cfs

10.00'  x  1.00'  deep channel,  n= 0.030  Stream, clean & straight
Side Slope Z-value= 6.0 '/'   Top Width= 22.00'
Length= 700.0'   Slope= 0.0164 '/'
Inlet Invert= 119.50',  Outlet Invert= 108.00'

‡

Summary for Reach 21R: Stream

Inflow Area = 11.537 ac, 21.65% Impervious,  Inflow Depth = 3.55"    for  25-year event
Inflow = 27.84 cfs @ 12.39 hrs,  Volume= 3.416 af
Outflow = 27.33 cfs @ 12.45 hrs,  Volume= 3.416 af,  Atten= 2%,  Lag= 3.7 min

Routing by Dyn-Stor-Ind method, Time Span= 0.00-84.00 hrs, dt= 0.01 hrs / 4
Max. Velocity= 3.64 fps,  Min. Travel Time= 4.1 min
Avg. Velocity = 1.02 fps,  Avg. Travel Time= 14.8 min

Peak Storage= 6,759 cf @ 12.45 hrs
Average Depth at Peak Storage= 0.56'
Bank-Full Depth= 1.00'  Flow Area= 16.0 sf,  Capacity= 80.25 cfs

10.00'  x  1.00'  deep channel,  n= 0.030  Stream, clean & straight
Side Slope Z-value= 6.0 '/'   Top Width= 22.00'
Length= 900.0'   Slope= 0.0158 '/'
Inlet Invert= 134.00',  Outlet Invert= 119.75'
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‡

Summary for Reach 22R: Flow to wetland

Inflow Area = 4.021 ac, 85.65% Impervious,  Inflow Depth > 5.69"    for  25-year event
Inflow = 21.26 cfs @ 12.10 hrs,  Volume= 1.905 af
Outflow = 18.42 cfs @ 12.14 hrs,  Volume= 1.905 af,  Atten= 13%,  Lag= 2.9 min

Routing by Dyn-Stor-Ind method, Time Span= 0.00-84.00 hrs, dt= 0.01 hrs / 4
Max. Velocity= 1.97 fps,  Min. Travel Time= 4.5 min
Avg. Velocity = 0.36 fps,  Avg. Travel Time= 25.0 min

Peak Storage= 4,995 cf @ 12.14 hrs
Average Depth at Peak Storage= 0.19'
Bank-Full Depth= 0.50'  Flow Area= 40.0 sf,  Capacity= 135.24 cfs

30.00'  x  0.50'  deep channel,  n= 0.030  Short grass
Side Slope Z-value= 100.0 '/'   Top Width= 130.00'
Length= 535.0'   Slope= 0.0224 '/'
Inlet Invert= 115.50',  Outlet Invert= 103.50'

‡

Summary for Reach OUT 1: Summation node

[40] Hint: Not Described (Outflow=Inflow)

Inflow Area = 76.011 ac, 11.55% Impervious,  Inflow Depth = 3.70"    for  25-year event
Inflow = 156.03 cfs @ 12.53 hrs,  Volume= 23.435 af
Outflow = 156.03 cfs @ 12.53 hrs,  Volume= 23.435 af,  Atten= 0%,  Lag= 0.0 min

Routing by Dyn-Stor-Ind method, Time Span= 0.00-84.00 hrs, dt= 0.01 hrs / 4

Summary for Pond 21P: Wet pond

Inflow Area = 1.718 ac, 60.65% Impervious,  Inflow Depth = 5.04"    for  25-year event
Inflow = 7.50 cfs @ 12.19 hrs,  Volume= 0.722 af
Outflow = 5.16 cfs @ 12.35 hrs,  Volume= 0.722 af,  Atten= 31%,  Lag= 9.5 min
Primary = 4.60 cfs @ 12.35 hrs,  Volume= 0.712 af
Secondary = 0.56 cfs @ 12.35 hrs,  Volume= 0.009 af
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Routing by Dyn-Stor-Ind method, Time Span= 0.00-84.00 hrs, dt= 0.01 hrs / 4
Starting Elev= 130.00'   Surf.Area= 7,476 sf   Storage= 26,024 cf
Peak Elev= 131.31' @ 12.35 hrs   Surf.Area= 10,597 sf   Storage= 37,810 cf   (11,787 cf above start)

Plug-Flow detention time= 1,630.0 min calculated for 0.124 af (17% of inflow)
Center-of-Mass det. time= 361.3 min ( 1,152.7 - 791.4 )

Volume Invert Avail.Storage Storage Description
#1 123.00' 45,745 cf Custom Stage Data (Conic) Listed below (Recalc)

Elevation Surf.Area Inc.Store Cum.Store Wet.Area
(feet) (sq-ft) (cubic-feet) (cubic-feet) (sq-ft)

123.00 1,169 0 0 1,169
124.00 1,758 1,454 1,454 1,773
126.00 3,104 4,799 6,252 3,163
128.00 4,677 7,727 13,980 4,796
130.00 7,476 12,044 26,024 7,649
132.00 12,456 19,721 45,745 12,678

Device Routing     Invert Outlet Devices
#1 Primary 127.50' 18.0"  Round Culvert   

L= 105.0'   CPP, projecting, no headwall,  Ke= 0.900   
Inlet / Outlet Invert= 127.50' / 126.92'   S= 0.0055 '/'   Cc= 0.900   
n= 0.013  Corrugated PE, smooth interior,  Flow Area= 1.77 sf   

#2 Device 1 127.50' 6.0"  Round Culvert (6" underdrain)   
L= 20.0'   CPP, projecting, no headwall,  Ke= 0.900   
Inlet / Outlet Invert= 127.50' / 127.50'   S= 0.0000 '/'   Cc= 0.900   
n= 0.010  PVC, smooth interior,  Flow Area= 0.20 sf   

#3 Device 2 127.50' 1.7" Vert. Orifice/Grate (flow control at underdrain)    C= 0.600   
#4 Device 3 130.00' 6.000 in/hr Exfiltration (Trench drain) over Horizontal area above 130.00'   

Excluded Horizontal area = 7,476 sf   
#5 Device 1 130.95' 24.0" Horiz. Beehive Grate    C= 0.600   

Limited to weir flow at low heads   
#6 Secondary 131.25' 15.0' long  x 10.0' breadth Broad-Crested Weir   

Head (feet)  0.20  0.40  0.60  0.80  1.00  1.20  1.40  1.60   
Coef. (English)  2.49  2.56  2.70  2.69  2.68  2.69  2.67  2.64   

Primary OutFlow  Max=4.60 cfs @ 12.35 hrs  HW=131.31'  TW=120.06'   (Dynamic Tailwater)
1=Culvert  (Passes 4.60 cfs of 11.75 cfs potential flow)

2=Culvert (6" underdrain)  (Passes 0.15 cfs of 1.41 cfs potential flow)
3=Orifice/Grate (flow control at underdrain)  (Orifice Controls 0.15 cfs @ 9.31 fps)

4=Exfiltration (Trench drain)  (Passes 0.15 cfs of 0.43 cfs potential flow)
5=Beehive Grate  (Weir Controls 4.45 cfs @ 1.96 fps)

Secondary OutFlow  Max=0.56 cfs @ 12.35 hrs  HW=131.31'  TW=120.06'   (Dynamic Tailwater)
6=Broad-Crested Weir  (Weir Controls 0.56 cfs @ 0.61 fps)
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Summary for Pond 22P: Wet pond

Inflow Area = 2.862 ac, 86.37% Impervious,  Inflow Depth = 5.73"    for  25-year event
Inflow = 18.67 cfs @ 12.05 hrs,  Volume= 1.366 af
Outflow = 16.87 cfs @ 12.08 hrs,  Volume= 1.363 af,  Atten= 10%,  Lag= 1.9 min
Primary = 5.85 cfs @ 12.08 hrs,  Volume= 1.077 af
Secondary = 11.03 cfs @ 12.08 hrs,  Volume= 0.287 af

Routing by Dyn-Stor-Ind method, Time Span= 0.00-84.00 hrs, dt= 0.01 hrs / 4
Starting Elev= 118.60'   Surf.Area= 10,229 sf   Storage= 36,226 cf
Peak Elev= 119.93' @ 12.08 hrs   Surf.Area= 12,442 sf   Storage= 51,226 cf   (15,000 cf above start)

Plug-Flow detention time= 968.7 min calculated for 0.532 af (39% of inflow)
Center-of-Mass det. time= 303.6 min ( 1,059.0 - 755.4 )

Volume Invert Avail.Storage Storage Description
#1 113.00' 65,720 cf Custom Stage Data (Conic) Listed below (Recalc)

Elevation Surf.Area Inc.Store Cum.Store Wet.Area
(feet) (sq-ft) (cubic-feet) (cubic-feet) (sq-ft)

113.00 3,133 0 0 3,133
114.00 4,250 3,677 3,677 4,270
116.00 6,654 10,815 14,492 6,730
118.00 9,298 15,878 30,370 9,448
120.00 12,573 21,789 52,159 12,806
121.00 14,574 13,561 65,720 14,849

Device Routing     Invert Outlet Devices
#1 Primary 116.10' 18.0"  Round Culvert   

L= 63.0'   CPP, projecting, no headwall,  Ke= 0.900   
Inlet / Outlet Invert= 116.10' / 115.60'   S= 0.0079 '/'   Cc= 0.900   
n= 0.013  Corrugated PE, smooth interior,  Flow Area= 1.77 sf   

#2 Device 1 116.10' 6.0"  Round Culvert (6" underdrain)   
L= 40.0'   CPP, projecting, no headwall,  Ke= 0.900   
Inlet / Outlet Invert= 116.10' / 116.10'   S= 0.0000 '/'   Cc= 0.900   
n= 0.010  PVC, smooth interior,  Flow Area= 0.20 sf   

#3 Device 2 116.10' 1.7" Vert. Orifice/Grate (flow control at underdrain)    C= 0.600   
#4 Device 3 118.60' 6.000 in/hr Exfiltration (Trench drain) over Horizontal area above 118.60'   

Excluded Horizontal area = 10,229 sf   
#5 Device 1 119.50' 24.0" Horiz. Beehive Grate    C= 0.600   

Limited to weir flow at low heads   
#6 Secondary 119.70' 40.0' long  x 12.0' breadth Broad-Crested Weir   

Head (feet)  0.20  0.40  0.60  0.80  1.00  1.20  1.40  1.60   
Coef. (English)  2.57  2.62  2.70  2.67  2.66  2.67  2.66  2.64   
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Primary OutFlow  Max=5.84 cfs @ 12.08 hrs  HW=119.93'  TW=115.67'   (Dynamic Tailwater)
1=Culvert  (Passes 5.84 cfs of 11.78 cfs potential flow)

2=Culvert (6" underdrain)  (Passes 0.15 cfs of 1.41 cfs potential flow)
3=Orifice/Grate (flow control at underdrain)  (Orifice Controls 0.15 cfs @ 9.33 fps)

4=Exfiltration (Trench drain)  (Passes 0.15 cfs of 0.31 cfs potential flow)
5=Beehive Grate  (Weir Controls 5.69 cfs @ 2.13 fps)

Secondary OutFlow  Max=11.00 cfs @ 12.08 hrs  HW=119.93'  TW=115.67'   (Dynamic Tailwater)
6=Broad-Crested Weir  (Weir Controls 11.00 cfs @ 1.22 fps)

Summary for Pond 23P: Filter 23

Inflow Area = 1.159 ac, 83.87% Impervious,  Inflow Depth = 5.61"    for  25-year event
Inflow = 7.56 cfs @ 12.05 hrs,  Volume= 0.542 af
Outflow = 4.94 cfs @ 12.12 hrs,  Volume= 0.542 af,  Atten= 35%,  Lag= 4.4 min
Primary = 4.87 cfs @ 12.12 hrs,  Volume= 0.542 af
Secondary = 0.07 cfs @ 12.12 hrs,  Volume= 0.000 af

Routing by Dyn-Stor-Ind method, Time Span= 0.00-84.00 hrs, dt= 0.01 hrs / 4
Peak Elev= 120.37' @ 12.12 hrs   Surf.Area= 11,105 sf   Storage= 8,089 cf
Flood Elev= 121.00'   Surf.Area= 11,613 sf   Storage= 10,953 cf

Plug-Flow detention time= 226.4 min calculated for 0.542 af (100% of inflow)
Center-of-Mass det. time= 226.5 min ( 987.0 - 760.5 )

Volume Invert Avail.Storage Storage Description
#1 116.92' 2,072 cf 90.00'W x 37.00'L x 1.83'H Prismatoid - FILTER  Z=0.3

6,222 cf Overall  x 33.3% Voids
#2 116.30' 333 cf 90.00'W x 37.00'L x 1.00'H Prismatoid - GRAVEL

3,330 cf Overall  x 10.0% Voids
#3 118.75' 8,548 cf Ponding over filter surface (Conic) Listed below (Recalc)

10,953 cf Total Available Storage

Elevation Surf.Area Inc.Store Cum.Store Wet.Area
(feet) (sq-ft) (cubic-feet) (cubic-feet) (sq-ft)

118.75 2,816 0 0 2,816
119.00 2,985 725 725 2,992
119.50 3,333 1,579 2,304 3,354
120.00 4,020 1,836 4,139 4,049
120.50 4,405 2,106 6,245 4,451
121.00 4,812 2,304 8,548 4,875

Device Routing     Invert Outlet Devices
#1 Primary 116.00' 15.0"  Round Culvert - outlet   

L= 32.0'   CPP, projecting, no headwall,  Ke= 0.900   
Inlet / Outlet Invert= 116.00' / 115.80'   S= 0.0063 '/'   Cc= 0.900   
n= 0.013  Corrugated PE, smooth interior,  Flow Area= 1.23 sf   

#2 Device 6 116.30' 8.0"  Round Culvert-collector X 2.00   
L= 65.0'   CPP, projecting, no headwall,  Ke= 0.900   
Inlet / Outlet Invert= 116.30' / 116.00'   S= 0.0046 '/'   Cc= 0.900   
n= 0.010  PVC, smooth interior,  Flow Area= 0.35 sf   
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#3 Device 2 116.30' 6.000 in/hr Exfiltration over Surface area   
#4 Secondary 120.35' 10.0' long  x 5.0' breadth Broad-Crested Rectangular Weir   

Head (feet)  0.20  0.40  0.60  0.80  1.00  1.20  1.40  1.60  1.80  2.00  
2.50  3.00  3.50  4.00  4.50  5.00  5.50   
Coef. (English)  2.34  2.50  2.70  2.68  2.68  2.66  2.65  2.65  2.65  
2.65  2.67  2.66  2.68  2.70  2.74  2.79  2.88   

#5 Device 1 120.00' 24.0" Horiz. Orifice/Grate    C= 0.600   
Limited to weir flow at low heads   

#6 Device 1 116.00' 2.0" Vert. Orifice/Grate    C= 0.600   

Primary OutFlow  Max=4.86 cfs @ 12.12 hrs  HW=120.37'  TW=115.69'   (Dynamic Tailwater)
1=Culvert - outlet  (Passes 4.86 cfs of 9.03 cfs potential flow)

5=Orifice/Grate  (Weir Controls 4.64 cfs @ 1.99 fps)
6=Orifice/Grate  (Orifice Controls 0.22 cfs @ 9.97 fps)

2=Culvert-collector  (Passes 0.22 cfs of 5.13 cfs potential flow)
3=Exfiltration  (Passes 0.22 cfs of 1.54 cfs potential flow)

Secondary OutFlow  Max=0.07 cfs @ 12.12 hrs  HW=120.37'  TW=115.69'   (Dynamic Tailwater)
4=Broad-Crested Rectangular Weir  (Weir Controls 0.07 cfs @ 0.34 fps)
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Area Listing (all nodes)

Area
(acres)

CN Description
(subcatchment-numbers)

0.728 85 1/8 acre lots, 65% imp, HSG B  (20S)
4.605 49 50-75% Grass cover, Fair, HSG A  (10S, 20S)
0.138 69 50-75% Grass cover, Fair, HSG B  (10S)
0.319 84 50-75% Grass cover, Fair, HSG D  (10S)
0.800 74 >75% Grass cover, Good, HSG C  (20S, 21S)

25.571 80 >75% Grass cover, Good, HSG D  (20S, 21S, 22S, 23S)
0.459 98 Paved parking, HSG A  (10S)
0.321 98 Paved parking, HSG B  (10S)
0.624 98 Paved parking, HSG C  (21S)
4.183 98 Paved parking, HSG D  (10S, 21S, 22S, 23S)
1.928 83 Paved roads w/open ditches, 50% imp, HSG A  (10S)
0.142 89 Paved roads w/open ditches, 50% imp, HSG B  (10S)
2.912 93 Paved roads w/open ditches, 50% imp, HSG D  (10S, 20S)
0.230 98 Roofs, HSG A  (20S)
3.673 36 Woods, Fair, HSG A  (10S, 20S)
2.779 73 Woods, Fair, HSG C  (20S, 21S)

21.686 79 Woods, Fair, HSG D  (20S, 21S)
4.913 82 Woods/grass comb., Fair, HSG D  (10S)

76.011 78 TOTAL AREA



1935200-Post_overflow
  Printed  9/9/2020Prepared by Civil Consultants

Page 3HydroCAD® 10.00-13  s/n 00552  © 2014 HydroCAD Software Solutions LLC

Soil Listing (all nodes)

Area
(acres)

Soil
Group

Subcatchment
Numbers

10.895 HSG A 10S, 20S
1.329 HSG B 10S, 20S
4.203 HSG C 20S, 21S

59.584 HSG D 10S, 20S, 21S, 22S, 23S
0.000 Other

76.011 TOTAL AREA
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Ground Covers (all nodes)

HSG-A
(acres)

HSG-B
(acres)

HSG-C
(acres)

HSG-D
(acres)

Other
(acres)

Total
(acres)

Ground
Cover

Subcatchm
Numbers

0.000 0.728 0.000 0.000 0.000 0.728 1/8 acre lots, 65% imp
4.605 0.138 0.000 0.319 0.000 5.062 50-75% Grass cover, Fair
0.000 0.000 0.800 25.571 0.000 26.371 >75% Grass cover, Good
0.459 0.321 0.624 4.183 0.000 5.587 Paved parking
1.928 0.142 0.000 2.912 0.000 4.982 Paved roads w/open ditches, 50% 

imp
0.230 0.000 0.000 0.000 0.000 0.230 Roofs
3.673 0.000 2.779 21.686 0.000 28.138 Woods, Fair
0.000 0.000 0.000 4.913 0.000 4.913 Woods/grass comb., Fair

10.895 1.329 4.203 59.584 0.000 76.011 TOTAL AREA
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Time span=0.00-84.00 hrs, dt=0.01 hrs, 8401 points x 4
Runoff by SCS TR-20 method, UH=SCS, Weighted-CN

Reach routing by Dyn-Stor-Ind method  -  Pond routing by Dyn-Stor-Ind method

Runoff Area=11.537 ac   21.65% Impervious   Runoff Depth=3.55"Subcatchment 10S: North of site
   Flow Length=265'   Slope=0.0100 '/'   Tc=28.5 min   CN=76   Runoff=27.84 cfs  3.416 af

Runoff Area=58.735 ac   3.06% Impervious   Runoff Depth=3.55"Subcatchment 20S: Area of development 
   Flow Length=1,665'   Tc=41.0 min   CN=76   Runoff=118.89 cfs  17.392 af

Runoff Area=1.718 ac   60.65% Impervious   Runoff Depth=5.04"Subcatchment 21S: North portion to pond
   Flow Length=535'   Tc=14.3 min   CN=90   Runoff=7.50 cfs  0.722 af

Runoff Area=2.862 ac   86.37% Impervious   Runoff Depth=5.73"Subcatchment 22S: Majority of 
   Flow Length=734'   Tc=3.7 min   CN=96   Runoff=18.67 cfs  1.366 af

Runoff Area=1.159 ac   83.87% Impervious   Runoff Depth=5.61"Subcatchment 23S: Corner of site to filter
   Flow Length=735'   Tc=3.5 min   CN=95   Runoff=7.56 cfs  0.542 af

Avg. Flow Depth=0.60'   Max Vel=3.86 fps   Inflow=31.94 cfs  3.882 afReach 10R: Stream
n=0.030   L=700.0'   S=0.0164 '/'   Capacity=81.74 cfs   Outflow=31.62 cfs  3.882 af

Avg. Flow Depth=0.56'   Max Vel=3.64 fps   Inflow=27.84 cfs  3.416 afReach 21R: Stream
n=0.030   L=900.0'   S=0.0158 '/'   Capacity=80.25 cfs   Outflow=27.33 cfs  3.416 af

Avg. Flow Depth=0.20'   Max Vel=2.02 fps   Inflow=22.83 cfs  1.443 afReach 22R: Flow to wetland
n=0.030   L=535.0'   S=0.0224 '/'   Capacity=135.24 cfs   Outflow=19.95 cfs  1.443 af

   Inflow=155.97 cfs  22.717 afReach OUT 1: Summation node
   Outflow=155.97 cfs  22.717 af

Peak Elev=131.51'  Storage=39,924 cf   Inflow=7.50 cfs  0.722 afPond 21P: Wet pond
   Outflow=4.87 cfs  0.466 af

Peak Elev=120.00'  Storage=52,100 cf   Inflow=18.67 cfs  1.366 afPond 22P: Wet pond
   Outflow=16.65 cfs  1.085 af

Peak Elev=120.75'  Storage=9,754 cf   Inflow=7.56 cfs  0.542 afPond 23P: Filter 23
   Outflow=6.20 cfs  0.358 af

Total Runoff Area = 76.011 ac   Runoff Volume = 23.438 af   Average Runoff Depth = 3.70"
88.45% Pervious = 67.230 ac     11.55% Impervious = 8.781 ac
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Summary for Subcatchment 10S: North of site

Runoff = 27.84 cfs @ 12.39 hrs,  Volume= 3.416 af,  Depth= 3.55"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-84.00 hrs, dt= 0.01 hrs
Type III 24-hr  25-year Rainfall=6.20"

Area (ac) CN Description
1.928 83 Paved roads w/open ditches, 50% imp, HSG A
2.043 36 Woods, Fair, HSG A
0.459 98 Paved parking, HSG A
0.230 49 50-75% Grass cover, Fair, HSG A
0.723 93 Paved roads w/open ditches, 50% imp, HSG D
4.913 82 Woods/grass comb., Fair, HSG D
0.319 84 50-75% Grass cover, Fair, HSG D
0.321 98 Paved parking, HSG B
0.321 98 Paved parking, HSG D
0.142 89 Paved roads w/open ditches, 50% imp, HSG B
0.138 69 50-75% Grass cover, Fair, HSG B

11.537 76 Weighted Average
9.040 78.35% Pervious Area
2.497 21.65% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)
22.2 75 0.0100 0.06 Sheet Flow, 1.1

Woods: Light underbrush   n= 0.400   P2= 3.30"
6.3 190 0.0100 0.50 Shallow Concentrated Flow, 1.2

Woodland   Kv= 5.0 fps
28.5 265 Total

Summary for Subcatchment 20S: Area of development and stream watershed

Runoff = 118.89 cfs @ 12.57 hrs,  Volume= 17.392 af,  Depth= 3.55"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-84.00 hrs, dt= 0.01 hrs
Type III 24-hr  25-year Rainfall=6.20"

Area (ac) CN Description
1.630 36 Woods, Fair, HSG A
4.375 49 50-75% Grass cover, Fair, HSG A
0.230 98 Roofs, HSG A
2.189 93 Paved roads w/open ditches, 50% imp, HSG D
0.728 85 1/8 acre lots, 65% imp, HSG B
2.670 73 Woods, Fair, HSG C
0.637 74 >75% Grass cover, Good, HSG C

24.710 80 >75% Grass cover, Good, HSG D
21.566 79 Woods, Fair, HSG D
58.735 76 Weighted Average
56.937 96.94% Pervious Area

1.798 3.06% Impervious Area
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Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)
27.9 100 0.0100 0.06 Sheet Flow, 20.1

Woods: Light underbrush   n= 0.400   P2= 3.30"
5.2 170 0.0120 0.55 Shallow Concentrated Flow, 20.2

Woodland   Kv= 5.0 fps
2.0 130 0.0460 1.07 Shallow Concentrated Flow, 20.3

Woodland   Kv= 5.0 fps
2.0 115 0.0350 0.94 Shallow Concentrated Flow, 20.4

Woodland   Kv= 5.0 fps
3.9 1,150 0.0150 4.88 78.11 Trap/Vee/Rect Channel Flow, 20.5

Bot.W=10.00'  D=1.00'  Z= 6.0 '/'  Top.W=22.00'
n= 0.030  Stream, clean & straight

41.0 1,665 Total

Summary for Subcatchment 21S: North portion to pond

Runoff = 7.50 cfs @ 12.19 hrs,  Volume= 0.722 af,  Depth= 5.04"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-84.00 hrs, dt= 0.01 hrs
Type III 24-hr  25-year Rainfall=6.20"

Area (ac) CN Description
0.624 98 Paved parking, HSG C
0.163 74 >75% Grass cover, Good, HSG C
0.109 73 Woods, Fair, HSG C
0.284 80 >75% Grass cover, Good, HSG D
0.120 79 Woods, Fair, HSG D
0.418 98 Paved parking, HSG D
1.718 90 Weighted Average
0.676 39.35% Pervious Area
1.042 60.65% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)
10.6 50 0.0100 0.08 Sheet Flow, 21.1

Grass: Dense   n= 0.240   P2= 3.30"
1.2 50 0.0100 0.70 Shallow Concentrated Flow, 21.2

Short Grass Pasture   Kv= 7.0 fps
1.1 135 0.0100 2.03 Shallow Concentrated Flow, 21.3

Paved   Kv= 20.3 fps
1.4 300 0.0060 3.51 2.76 Pipe Channel, 21.4

12.0"  Round  Area= 0.8 sf  Perim= 3.1'  r= 0.25'
n= 0.013  Corrugated PE, smooth interior

14.3 535 Total
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Summary for Subcatchment 22S: Majority of development

Runoff = 18.67 cfs @ 12.05 hrs,  Volume= 1.366 af,  Depth= 5.73"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-84.00 hrs, dt= 0.01 hrs
Type III 24-hr  25-year Rainfall=6.20"

Area (ac) CN Description
2.472 98 Paved parking, HSG D
0.390 80 >75% Grass cover, Good, HSG D
2.862 96 Weighted Average
0.390 13.63% Pervious Area
2.472 86.37% Impervious Area

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

0.8 50 0.0150 1.08 Sheet Flow, 22.1
Smooth surfaces   n= 0.011   P2= 3.30"

0.5 75 0.0150 2.49 Shallow Concentrated Flow, 22.2
Paved   Kv= 20.3 fps

2.4 609 0.0090 4.30 3.38 Pipe Channel, 22.3
12.0"  Round  Area= 0.8 sf  Perim= 3.1'  r= 0.25'
n= 0.013  Corrugated PE, smooth interior

3.7 734 Total

Summary for Subcatchment 23S: Corner of site to filter

Runoff = 7.56 cfs @ 12.05 hrs,  Volume= 0.542 af,  Depth= 5.61"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-84.00 hrs, dt= 0.01 hrs
Type III 24-hr  25-year Rainfall=6.20"

Area (ac) CN Description
0.187 80 >75% Grass cover, Good, HSG D
0.972 98 Paved parking, HSG D
1.159 95 Weighted Average
0.187 16.13% Pervious Area
0.972 83.87% Impervious Area

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

0.7 50 0.0200 1.22 Sheet Flow, 23.1
Smooth surfaces   n= 0.011   P2= 3.30"

0.4 75 0.0200 2.87 Shallow Concentrated Flow, 23.2
Paved   Kv= 20.3 fps

2.4 610 0.0090 4.30 3.38 Pipe Channel, 23.3
12.0"  Round  Area= 0.8 sf  Perim= 3.1'  r= 0.25'
n= 0.013  Corrugated PE, smooth interior

3.5 735 Total
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Summary for Reach 10R: Stream

[61] Hint: Exceeded Reach 21R outlet invert by 0.35' @ 12.47 hrs

Inflow Area = 13.255 ac, 26.70% Impervious,  Inflow Depth = 3.51"    for  25-year event
Inflow = 31.94 cfs @ 12.43 hrs,  Volume= 3.882 af
Outflow = 31.62 cfs @ 12.47 hrs,  Volume= 3.882 af,  Atten= 1%,  Lag= 2.3 min

Routing by Dyn-Stor-Ind method, Time Span= 0.00-84.00 hrs, dt= 0.01 hrs / 4
Max. Velocity= 3.86 fps,  Min. Travel Time= 3.0 min
Avg. Velocity = 0.83 fps,  Avg. Travel Time= 14.0 min

Peak Storage= 5,741 cf @ 12.47 hrs
Average Depth at Peak Storage= 0.60'
Bank-Full Depth= 1.00'  Flow Area= 16.0 sf,  Capacity= 81.74 cfs

10.00'  x  1.00'  deep channel,  n= 0.030  Stream, clean & straight
Side Slope Z-value= 6.0 '/'   Top Width= 22.00'
Length= 700.0'   Slope= 0.0164 '/'
Inlet Invert= 119.50',  Outlet Invert= 108.00'

‡

Summary for Reach 21R: Stream

Inflow Area = 11.537 ac, 21.65% Impervious,  Inflow Depth = 3.55"    for  25-year event
Inflow = 27.84 cfs @ 12.39 hrs,  Volume= 3.416 af
Outflow = 27.33 cfs @ 12.45 hrs,  Volume= 3.416 af,  Atten= 2%,  Lag= 3.7 min

Routing by Dyn-Stor-Ind method, Time Span= 0.00-84.00 hrs, dt= 0.01 hrs / 4
Max. Velocity= 3.64 fps,  Min. Travel Time= 4.1 min
Avg. Velocity = 1.02 fps,  Avg. Travel Time= 14.8 min

Peak Storage= 6,759 cf @ 12.45 hrs
Average Depth at Peak Storage= 0.56'
Bank-Full Depth= 1.00'  Flow Area= 16.0 sf,  Capacity= 80.25 cfs

10.00'  x  1.00'  deep channel,  n= 0.030  Stream, clean & straight
Side Slope Z-value= 6.0 '/'   Top Width= 22.00'
Length= 900.0'   Slope= 0.0158 '/'
Inlet Invert= 134.00',  Outlet Invert= 119.75'
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‡

Summary for Reach 22R: Flow to wetland

Inflow Area = 4.021 ac, 85.65% Impervious,  Inflow Depth = 4.31"    for  25-year event
Inflow = 22.83 cfs @ 12.09 hrs,  Volume= 1.443 af
Outflow = 19.95 cfs @ 12.14 hrs,  Volume= 1.443 af,  Atten= 13%,  Lag= 2.9 min

Routing by Dyn-Stor-Ind method, Time Span= 0.00-84.00 hrs, dt= 0.01 hrs / 4
Max. Velocity= 2.02 fps,  Min. Travel Time= 4.4 min
Avg. Velocity = 0.48 fps,  Avg. Travel Time= 18.4 min

Peak Storage= 5,289 cf @ 12.14 hrs
Average Depth at Peak Storage= 0.20'
Bank-Full Depth= 0.50'  Flow Area= 40.0 sf,  Capacity= 135.24 cfs

30.00'  x  0.50'  deep channel,  n= 0.030  Short grass
Side Slope Z-value= 100.0 '/'   Top Width= 130.00'
Length= 535.0'   Slope= 0.0224 '/'
Inlet Invert= 115.50',  Outlet Invert= 103.50'

‡

Summary for Reach OUT 1: Summation node

[40] Hint: Not Described (Outflow=Inflow)

Inflow Area = 76.011 ac, 11.55% Impervious,  Inflow Depth = 3.59"    for  25-year event
Inflow = 155.97 cfs @ 12.53 hrs,  Volume= 22.717 af
Outflow = 155.97 cfs @ 12.53 hrs,  Volume= 22.717 af,  Atten= 0%,  Lag= 0.0 min

Routing by Dyn-Stor-Ind method, Time Span= 0.00-84.00 hrs, dt= 0.01 hrs / 4

Summary for Pond 21P: Wet pond

Inflow Area = 1.718 ac, 60.65% Impervious,  Inflow Depth = 5.04"    for  25-year event
Inflow = 7.50 cfs @ 12.19 hrs,  Volume= 0.722 af
Outflow = 4.87 cfs @ 12.37 hrs,  Volume= 0.466 af,  Atten= 35%,  Lag= 10.7 min
Secondary = 4.87 cfs @ 12.37 hrs,  Volume= 0.466 af

Routing by Dyn-Stor-Ind method, Time Span= 0.00-84.00 hrs, dt= 0.01 hrs / 4
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Starting Elev= 130.00'   Surf.Area= 7,476 sf   Storage= 26,024 cf
Peak Elev= 131.51' @ 12.37 hrs   Surf.Area= 11,107 sf   Storage= 39,924 cf   (13,900 cf above start)

Plug-Flow detention time= (not calculated: initial storage exceeds outflow)
Center-of-Mass det. time= 94.1 min ( 885.4 - 791.4 )

Volume Invert Avail.Storage Storage Description
#1 123.00' 45,745 cf Custom Stage Data (Conic) Listed below (Recalc)

Elevation Surf.Area Inc.Store Cum.Store Wet.Area
(feet) (sq-ft) (cubic-feet) (cubic-feet) (sq-ft)

123.00 1,169 0 0 1,169
124.00 1,758 1,454 1,454 1,773
126.00 3,104 4,799 6,252 3,163
128.00 4,677 7,727 13,980 4,796
130.00 7,476 12,044 26,024 7,649
132.00 12,456 19,721 45,745 12,678

Device Routing     Invert Outlet Devices
#1 Secondary 131.25' 15.0' long  x 10.0' breadth Broad-Crested Weir   

Head (feet)  0.20  0.40  0.60  0.80  1.00  1.20  1.40  1.60   
Coef. (English)  2.49  2.56  2.70  2.69  2.68  2.69  2.67  2.64   

Secondary OutFlow  Max=4.86 cfs @ 12.37 hrs  HW=131.51'  TW=120.07'   (Dynamic Tailwater)
1=Broad-Crested Weir  (Weir Controls 4.86 cfs @ 1.27 fps)

Summary for Pond 22P: Wet pond

Inflow Area = 2.862 ac, 86.37% Impervious,  Inflow Depth = 5.73"    for  25-year event
Inflow = 18.67 cfs @ 12.05 hrs,  Volume= 1.366 af
Outflow = 16.65 cfs @ 12.09 hrs,  Volume= 1.085 af,  Atten= 11%,  Lag= 2.1 min
Secondary = 16.65 cfs @ 12.09 hrs,  Volume= 1.085 af

Routing by Dyn-Stor-Ind method, Time Span= 0.00-84.00 hrs, dt= 0.01 hrs / 4
Starting Elev= 118.60'   Surf.Area= 10,229 sf   Storage= 36,226 cf
Peak Elev= 120.00' @ 12.09 hrs   Surf.Area= 12,565 sf   Storage= 52,100 cf   (15,874 cf above start)

Plug-Flow detention time= 587.6 min calculated for 0.253 af (19% of inflow)
Center-of-Mass det. time= 69.0 min ( 824.4 - 755.4 )

Volume Invert Avail.Storage Storage Description
#1 113.00' 65,720 cf Custom Stage Data (Conic) Listed below (Recalc)

Elevation Surf.Area Inc.Store Cum.Store Wet.Area
(feet) (sq-ft) (cubic-feet) (cubic-feet) (sq-ft)

113.00 3,133 0 0 3,133
114.00 4,250 3,677 3,677 4,270
116.00 6,654 10,815 14,492 6,730
118.00 9,298 15,878 30,370 9,448
120.00 12,573 21,789 52,159 12,806
121.00 14,574 13,561 65,720 14,849
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Device Routing     Invert Outlet Devices
#1 Secondary 119.70' 40.0' long  x 12.0' breadth Broad-Crested Weir   

Head (feet)  0.20  0.40  0.60  0.80  1.00  1.20  1.40  1.60   
Coef. (English)  2.57  2.62  2.70  2.67  2.66  2.67  2.66  2.64   

Secondary OutFlow  Max=16.63 cfs @ 12.09 hrs  HW=120.00'  TW=115.68'   (Dynamic Tailwater)
1=Broad-Crested Weir  (Weir Controls 16.63 cfs @ 1.41 fps)

Summary for Pond 23P: Filter 23

Inflow Area = 1.159 ac, 83.87% Impervious,  Inflow Depth = 5.61"    for  25-year event
Inflow = 7.56 cfs @ 12.05 hrs,  Volume= 0.542 af
Outflow = 6.20 cfs @ 12.10 hrs,  Volume= 0.358 af,  Atten= 18%,  Lag= 2.8 min
Secondary = 6.20 cfs @ 12.10 hrs,  Volume= 0.358 af

Routing by Dyn-Stor-Ind method, Time Span= 0.00-84.00 hrs, dt= 0.01 hrs / 4
Peak Elev= 120.75' @ 12.10 hrs   Surf.Area= 11,403 sf   Storage= 9,754 cf
Flood Elev= 121.00'   Surf.Area= 11,613 sf   Storage= 10,953 cf

Plug-Flow detention time= 190.9 min calculated for 0.358 af (66% of inflow)
Center-of-Mass det. time= 92.8 min ( 853.3 - 760.5 )

Volume Invert Avail.Storage Storage Description
#1 116.92' 2,072 cf 90.00'W x 37.00'L x 1.83'H Prismatoid - FILTER  Z=0.3

6,222 cf Overall  x 33.3% Voids
#2 116.00' 333 cf 90.00'W x 37.00'L x 1.00'H Prismatoid - GRAVEL

3,330 cf Overall  x 10.0% Voids
#3 118.75' 8,548 cf Ponding over filter surface (Conic) Listed below (Recalc)

10,953 cf Total Available Storage

Elevation Surf.Area Inc.Store Cum.Store Wet.Area
(feet) (sq-ft) (cubic-feet) (cubic-feet) (sq-ft)

118.75 2,816 0 0 2,816
119.00 2,985 725 725 2,992
119.50 3,333 1,579 2,304 3,354
120.00 4,020 1,836 4,139 4,049
120.50 4,405 2,106 6,245 4,451
121.00 4,812 2,304 8,548 4,875

Device Routing     Invert Outlet Devices
#1 Secondary 120.35' 10.0' long  x 5.0' breadth Broad-Crested Rectangular Weir   

Head (feet)  0.20  0.40  0.60  0.80  1.00  1.20  1.40  1.60  1.80  2.00  
2.50  3.00  3.50  4.00  4.50  5.00  5.50   
Coef. (English)  2.34  2.50  2.70  2.68  2.68  2.66  2.65  2.65  2.65  
2.65  2.67  2.66  2.68  2.70  2.74  2.79  2.88   

Secondary OutFlow  Max=6.19 cfs @ 12.10 hrs  HW=120.74'  TW=115.69'   (Dynamic Tailwater)
1=Broad-Crested Rectangular Weir  (Weir Controls 6.19 cfs @ 1.57 fps)
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Time span=0.00-84.00 hrs, dt=0.01 hrs, 8401 points x 4
Runoff by SCS TR-20 method, UH=SCS, Weighted-CN

Reach routing by Dyn-Stor-Ind method  -  Pond routing by Dyn-Stor-Ind method

Runoff Area=11.537 ac   21.65% Impervious   Runoff Depth=5.80"Subcatchment 10S: North of site
   Flow Length=265'   Slope=0.0100 '/'   Tc=28.5 min   CN=76   Runoff=45.22 cfs  5.575 af

Runoff Area=58.735 ac   3.06% Impervious   Runoff Depth=5.80"Subcatchment 20S: Area of development 
   Flow Length=1,665'   Tc=41.0 min   CN=76   Runoff=193.11 cfs  28.383 af

Runoff Area=1.718 ac   60.65% Impervious   Runoff Depth=7.50"Subcatchment 21S: North portion to pond
   Flow Length=535'   Tc=14.3 min   CN=90   Runoff=10.91 cfs  1.073 af

Runoff Area=2.862 ac   86.37% Impervious   Runoff Depth=8.22"Subcatchment 22S: Majority of 
   Flow Length=734'   Tc=3.7 min   CN=96   Runoff=26.38 cfs  1.960 af

Runoff Area=1.159 ac   83.87% Impervious   Runoff Depth=8.10"Subcatchment 23S: Corner of site to filter
   Flow Length=735'   Tc=3.5 min   CN=95   Runoff=10.71 cfs  0.782 af

Avg. Flow Depth=0.79'   Max Vel=4.47 fps   Inflow=52.10 cfs  6.392 afReach 10R: Stream
n=0.030   L=700.0'   S=0.0164 '/'   Capacity=81.74 cfs   Outflow=51.74 cfs  6.392 af

Avg. Flow Depth=0.73'   Max Vel=4.22 fps   Inflow=45.22 cfs  5.575 afReach 21R: Stream
n=0.030   L=900.0'   S=0.0158 '/'   Capacity=80.25 cfs   Outflow=44.51 cfs  5.575 af

Avg. Flow Depth=0.24'   Max Vel=2.26 fps   Inflow=33.41 cfs  2.278 afReach 22R: Flow to wetland
n=0.030   L=535.0'   S=0.0224 '/'   Capacity=135.24 cfs   Outflow=29.92 cfs  2.278 af

   Inflow=251.08 cfs  37.053 afReach OUT 1: Summation node
   Outflow=251.08 cfs  37.053 af

Peak Elev=131.64'  Storage=41,485 cf   Inflow=10.91 cfs  1.073 afPond 21P: Wet pond
   Outflow=9.48 cfs  0.817 af

Peak Elev=120.07'  Storage=53,099 cf   Inflow=26.38 cfs  1.960 afPond 22P: Wet pond
   Outflow=23.94 cfs  1.679 af

Peak Elev=120.86'  Storage=10,282 cf   Inflow=10.71 cfs  0.782 afPond 23P: Filter 23
   Outflow=9.47 cfs  0.599 af

Total Runoff Area = 76.011 ac   Runoff Volume = 37.773 af   Average Runoff Depth = 5.96"
88.45% Pervious = 67.230 ac     11.55% Impervious = 8.781 ac
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APPENDIX C 
 

Supplemental Stormwater Calculations 
 

Conveyance Systems.  Calculations for sizing on-site conveyance structures, including culverts are included in the 
HydroCad print outs included in this report.  Stabilization calculations are included here.  Ditch stabilization is per 
MDOT Highway design manual.  Riprap sizing and erosion control measures are shown and noted on the Site Plans.  
These plans also show scaled drawings and cross sections of these conveyance systems and associated practices. 
 
Grassed Filter.   A grassed filter will be located east of the development and will receive flow from the southwest 
corner of the lot.   
 
Wet ponds.   Two wet ponds are proposed to treat the majority of the site.  One is located just west of the 
development, with another located south of the eastern portion of the site..   
 

Riprap Outlet Calculations.  
  
Based upon guidelines set forth in the 1991 Maine Erosion Control BMPs, the geometry presented in the table on 
the project drawings will be used for the control structure discharge pipe outlets with the following gradation: 

 
 

 
d50 Gradation range  for d50 of 6” 

100% of weight to be stones smaller than 9” 
50% of weight to be stones smaller than 6” 
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Project:  19-352.00 3Gs Berwick
Date: Rev September 2020

STORMWATER TREATMENT SPREADSHEET

A Route 4 entrance Untreated 5,432 3,325 0 2,107 0 0 Untreated area Untreated 5432 3325 2107 0 0
B Entry drive Buffer 24,209 12,811 0 11,398 0 0 35 ft buffer 75' Roadside buffer 0 0 0 0 11,398
C Intersection to dvlpmnt Untreated 17,749 0 4,065 1,440 2,050 10,194 Untreated area Untreated 17749 0 1440 6115 0
D Area of industrial bldgs Wet Pond 74,835 0 32,189 0 13,200 29,446 See attached Wetpond 21 P 0 0 0 0 45,389
E Main area of dvlpmnt Wet Pond 124,668 0 63,130 0 44,550 16,988 See attached Wetpond 22 P 0 0 0 0 107,680
F Septic & grading Untreated 38,442 0 0 0 0 38,442 Untreated area Untreated 38442 0 0 0 0
G Corner of devlpmnt Filter 50,486 0 22,940 0 19,384 8,162 3,799 sf  filter 3,782 sf Grassed Filter 23 P 0 0 0 0 42,324

TOTAL 335,821 16,136 122,324 14,945 79,184 103,232 61623 3325 3547 6115 206791

TOTAL IMPERVIOUS AREA 216,453 sf 4.969 acres

TOTAL DEVELOPED AREA 335,821 sf 7.71 acres

82 % >
97 % >
79 % >
76 % >

PERCENT  LINEAR DEVELOPMENT  TREATED 50% MINIMUM REQUIRED TREATMENT
PERCENT LINEAR IMPV AREA TREATED 75% MINIMUM REQUIRED TREATMENT 

Untreated 
linear impv

Untreated 
impervious

Treated 
impervious

PERCENT  DEVELOPED AREA TREATED 80% MINIMUM REQUIRED TREATMENT

Untreated 
linear dvlpd

PERCENT IMPV AREA TREATED 95% MINIMUM REQUIRED TREATMENT 

Buildings Lawn Min BMP size BMP provided Untreated 
developed

Linear 
Impv.

Area                     
(See D3) BMP Type Developed 

area
Linear non-

impv Drives

J:\aaa\2019\1935200\MDEP\20200904-1935200-BMP Sizing.xlsx BMP (2020-02) (alt_entrance)



Project:  19-352.00 3Gs Berwick
Date: Rev September 2020

BMP Sizing:  Grassed Filter 23P
Sizing per Chapter 502, Section 7.1

Min volume= (Impervious area/12*1 inch)+(Lawn/12*0.4 inch) = 3,799 cu ft
Min area = (Impervious area*0.07)+(Lawn*0.03) = 3,208      sq ft

Provided = 3782 sf *depth 1.25 ft   = 4728 cf OK
(basin elev 118.75, orifice @ 120.00)

Sediment volume required = 5 cu ft vailable = 37          cu ft
(10 storms * acres sanded * 500 lbs / 90 lbs/cf) (Catch basin w/3 ft sump.)

Filter must detain a runoff volume equal to the sum of 1.0 inch times the subcatchment's 
impervious area plus 0.4 inch times the subcatchment's landscaped/grassed area.  

The filtration BMPs are sized based on the available volume between the surface of the filter and the 
lowest outlet.

The area of the filter (surface area of the filter) must be no less than the sum of 7% of the 
impervious area and 3% of the landscaped area draining to the filter.

The filters were sized to meed the more restrictive of the volume requirement or the 
surface requirement.  Both are reported below.

> Required, OK

J:\aaa\2019\1935200\MDEP\20200904-1935200-BMP Sizing.xlsx BMP (2020-02) (alt_entrance)



Type III 24-hr  BMP Check Rainfall=1.00"1935200-Post
  Printed  9/9/2020Prepared by Civil Consultants

HydroCAD® 10.00-13  s/n 00552  © 2014 HydroCAD Software Solutions LLC

Hydrograph for Pond 23P: Filter 23

Time
(hours)

Inflow
(cfs)

Storage
(cubic-feet)

Elevation
(feet)

Outflow
(cfs)

Primary
(cfs)

Secondary
(cfs)

0.00 0.00 0 116.30 0.00 0.00 0.00
2.00 0.00 0 116.30 0.00 0.00 0.00
4.00 0.00 0 116.30 0.00 0.00 0.00
6.00 0.00 0 116.30 0.00 0.00 0.00
8.00 0.00 0 116.30 0.00 0.00 0.00

10.00 0.01 16 116.35 0.01 0.01 0.00
12.00 0.61 266 116.96 0.10 0.10 0.00
14.00 0.05 569 117.17 0.11 0.11 0.00
16.00 0.03 116 116.65 0.08 0.08 0.00
18.00 0.02 19 116.36 0.02 0.02 0.00
20.00 0.01 17 116.35 0.01 0.01 0.00
22.00 0.01 15 116.35 0.01 0.01 0.00
24.00 0.01 14 116.34 0.01 0.01 0.00
26.00 0.00 3 116.31 0.00 0.00 0.00
28.00 0.00 2 116.30 0.00 0.00 0.00
30.00 0.00 1 116.30 0.00 0.00 0.00
32.00 0.00 1 116.30 0.00 0.00 0.00
34.00 0.00 1 116.30 0.00 0.00 0.00
36.00 0.00 1 116.30 0.00 0.00 0.00
38.00 0.00 1 116.30 0.00 0.00 0.00
40.00 0.00 1 116.30 0.00 0.00 0.00
42.00 0.00 0 116.30 0.00 0.00 0.00
44.00 0.00 0 116.30 0.00 0.00 0.00
46.00 0.00 0 116.30 0.00 0.00 0.00
48.00 0.00 0 116.30 0.00 0.00 0.00
50.00 0.00 0 116.30 0.00 0.00 0.00
52.00 0.00 0 116.30 0.00 0.00 0.00
54.00 0.00 0 116.30 0.00 0.00 0.00
56.00 0.00 0 116.30 0.00 0.00 0.00
58.00 0.00 0 116.30 0.00 0.00 0.00
60.00 0.00 0 116.30 0.00 0.00 0.00
62.00 0.00 0 116.30 0.00 0.00 0.00
64.00 0.00 0 116.30 0.00 0.00 0.00
66.00 0.00 0 116.30 0.00 0.00 0.00
68.00 0.00 0 116.30 0.00 0.00 0.00
70.00 0.00 0 116.30 0.00 0.00 0.00
72.00 0.00 0 116.30 0.00 0.00 0.00
74.00 0.00 0 116.30 0.00 0.00 0.00
76.00 0.00 0 116.30 0.00 0.00 0.00
78.00 0.00 0 116.30 0.00 0.00 0.00
80.00 0.00 0 116.30 0.00 0.00 0.00
82.00 0.00 0 116.30 0.00 0.00 0.00
84.00 0.00 0 116.30 0.00 0.00 0.00

Neil
Line

Neil
Line

Neil
Text Box
24 hr draindown

Neil
Line

Neil
Line



WET POND 21 SIZING (Revised 9-9-2020)

Depth to groundwater:

Depth to bedrock:



Basin shape:

Permanent pool depth:

Sediment Pretreatment:



Type III 24-hr  BMP Check Rainfall=1.00"1935200-Post
  Printed  9/9/2020Prepared by Civil Consultants

HydroCAD® 10.00-13  s/n 00552  © 2014 HydroCAD Software Solutions LLC

Hydrograph for Pond 21P: Wet pond

Time
(hours)

Inflow
(cfs)

Storage
(cubic-feet)

Elevation
(feet)

Outflow
(cfs)

Primary
(cfs)

Secondary
(cfs)

0.00 0.00 26,024 130.00 0.00 0.00 0.00
2.00 0.00 26,024 130.00 0.00 0.00 0.00
4.00 0.00 26,024 130.00 0.00 0.00 0.00
6.00 0.00 26,024 130.00 0.00 0.00 0.00
8.00 0.00 26,024 130.00 0.00 0.00 0.00

10.00 0.00 26,024 130.00 0.00 0.00 0.00
12.00 0.15 26,134 130.01 0.00 0.00 0.00
14.00 0.05 27,023 130.13 0.04 0.04 0.00
16.00 0.03 27,026 130.13 0.04 0.04 0.00
18.00 0.02 26,921 130.12 0.04 0.04 0.00
20.00 0.01 26,797 130.10 0.03 0.03 0.00
22.00 0.01 26,687 130.09 0.03 0.03 0.00
24.00 0.01 26,590 130.07 0.02 0.02 0.00
26.00 0.00 26,453 130.06 0.02 0.02 0.00
28.00 0.00 26,345 130.04 0.01 0.01 0.00
30.00 0.00 26,264 130.03 0.01 0.01 0.00
32.00 0.00 26,204 130.02 0.01 0.01 0.00
34.00 0.00 26,158 130.02 0.01 0.01 0.00
36.00 0.00 26,124 130.01 0.00 0.00 0.00
38.00 0.00 26,099 130.01 0.00 0.00 0.00
40.00 0.00 26,080 130.01 0.00 0.00 0.00
42.00 0.00 26,066 130.01 0.00 0.00 0.00
44.00 0.00 26,055 130.00 0.00 0.00 0.00
46.00 0.00 26,047 130.00 0.00 0.00 0.00
48.00 0.00 26,041 130.00 0.00 0.00 0.00
50.00 0.00 26,037 130.00 0.00 0.00 0.00
52.00 0.00 26,034 130.00 0.00 0.00 0.00
54.00 0.00 26,031 130.00 0.00 0.00 0.00
56.00 0.00 26,029 130.00 0.00 0.00 0.00
58.00 0.00 26,028 130.00 0.00 0.00 0.00
60.00 0.00 26,027 130.00 0.00 0.00 0.00
62.00 0.00 26,026 130.00 0.00 0.00 0.00
64.00 0.00 26,025 130.00 0.00 0.00 0.00
66.00 0.00 26,025 130.00 0.00 0.00 0.00
68.00 0.00 26,025 130.00 0.00 0.00 0.00
70.00 0.00 26,024 130.00 0.00 0.00 0.00
72.00 0.00 26,024 130.00 0.00 0.00 0.00
74.00 0.00 26,024 130.00 0.00 0.00 0.00
76.00 0.00 26,024 130.00 0.00 0.00 0.00
78.00 0.00 26,024 130.00 0.00 0.00 0.00
80.00 0.00 26,024 130.00 0.00 0.00 0.00
82.00 0.00 26,024 130.00 0.00 0.00 0.00
84.00 0.00 26,024 130.00 0.00 0.00 0.00



Type III 24-hr  BMP Check Rainfall=0.95"1935200-Post
  Printed  9/9/2020Prepared by Civil Consultants

HydroCAD® 10.00-13  s/n 00552  © 2014 HydroCAD Software Solutions LLC

Stage-Area-Storage for Pond 21P: Wet pond

Elevation
(feet)

Surface
(sq-ft)

Horizontal
(sq-ft)

Storage
(cubic-feet)

123.00 1,169 1,169 0
123.20 1,277 1,277 245
123.40 1,390 1,390 511
123.60 1,508 1,508 801
123.80 1,631 1,631 1,115
124.00 1,758 1,758 1,454
124.20 1,875 1,875 1,817
124.40 1,997 1,997 2,204
124.60 2,122 2,122 2,616
124.80 2,251 2,251 3,053
125.00 2,383 2,383 3,516
125.20 2,520 2,520 4,007
125.40 2,660 2,660 4,525
125.60 2,804 2,804 5,071
125.80 2,952 2,952 5,647
126.00 3,104 3,104 6,252
126.20 3,247 3,247 6,887
126.40 3,393 3,393 7,551
126.60 3,542 3,542 8,245
126.80 3,695 3,695 8,968
127.00 3,850 3,850 9,723
127.20 4,009 4,009 10,509
127.40 4,171 4,171 11,327
127.60 4,337 4,337 12,177
127.80 4,505 4,505 13,061
128.00 4,677 4,677 13,980
128.20 4,927 4,927 14,940
128.40 5,185 5,185 15,951
128.60 5,448 5,448 17,014
128.80 5,718 5,718 18,131
129.00 5,995 5,995 19,302
129.20 6,278 6,278 20,529
129.40 6,568 6,568 21,814
129.60 6,864 6,864 23,157
129.80 7,167 7,167 24,560
130.00 7,476 7,476 26,024
130.20 7,917 7,917 27,563
130.40 8,371 8,371 29,191
130.60 8,837 8,837 30,912
130.80 9,316 9,316 32,727
131.00 9,808 9,808 34,639
131.20 10,312 10,312 36,651
131.40 10,829 10,829 38,765
131.60 11,359 11,359 40,984
131.80 11,901 11,901 43,310
132.00 12,456 12,456 45,745



WET POND 22 SIZING (Revised 9-9-2020)

Depth to groundwater:

Depth to bedrock:



Basin shape:

Permanent pool depth:

Sediment Pretreatment:



Type III 24-hr  BMP Check Rainfall=1.00"1935200-Post
  Printed  9/9/2020Prepared by Civil Consultants

HydroCAD® 10.00-13  s/n 00552  © 2014 HydroCAD Software Solutions LLC

Hydrograph for Pond 21P: Wet pond

Time
(hours)

Inflow
(cfs)

Storage
(cubic-feet)

Elevation
(feet)

Outflow
(cfs)

Primary
(cfs)

Secondary
(cfs)

0.00 0.00 26,024 130.00 0.00 0.00 0.00
2.00 0.00 26,024 130.00 0.00 0.00 0.00
4.00 0.00 26,024 130.00 0.00 0.00 0.00
6.00 0.00 26,024 130.00 0.00 0.00 0.00
8.00 0.00 26,024 130.00 0.00 0.00 0.00

10.00 0.00 26,024 130.00 0.00 0.00 0.00
12.00 0.15 26,134 130.01 0.00 0.00 0.00
14.00 0.05 27,023 130.13 0.04 0.04 0.00
16.00 0.03 27,026 130.13 0.04 0.04 0.00
18.00 0.02 26,921 130.12 0.04 0.04 0.00
20.00 0.01 26,797 130.10 0.03 0.03 0.00
22.00 0.01 26,687 130.09 0.03 0.03 0.00
24.00 0.01 26,590 130.07 0.02 0.02 0.00
26.00 0.00 26,453 130.06 0.02 0.02 0.00
28.00 0.00 26,345 130.04 0.01 0.01 0.00
30.00 0.00 26,264 130.03 0.01 0.01 0.00
32.00 0.00 26,204 130.02 0.01 0.01 0.00
34.00 0.00 26,158 130.02 0.01 0.01 0.00
36.00 0.00 26,124 130.01 0.00 0.00 0.00
38.00 0.00 26,099 130.01 0.00 0.00 0.00
40.00 0.00 26,080 130.01 0.00 0.00 0.00
42.00 0.00 26,066 130.01 0.00 0.00 0.00
44.00 0.00 26,055 130.00 0.00 0.00 0.00
46.00 0.00 26,047 130.00 0.00 0.00 0.00
48.00 0.00 26,041 130.00 0.00 0.00 0.00
50.00 0.00 26,037 130.00 0.00 0.00 0.00
52.00 0.00 26,034 130.00 0.00 0.00 0.00
54.00 0.00 26,031 130.00 0.00 0.00 0.00
56.00 0.00 26,029 130.00 0.00 0.00 0.00
58.00 0.00 26,028 130.00 0.00 0.00 0.00
60.00 0.00 26,027 130.00 0.00 0.00 0.00
62.00 0.00 26,026 130.00 0.00 0.00 0.00
64.00 0.00 26,025 130.00 0.00 0.00 0.00
66.00 0.00 26,025 130.00 0.00 0.00 0.00
68.00 0.00 26,025 130.00 0.00 0.00 0.00
70.00 0.00 26,024 130.00 0.00 0.00 0.00
72.00 0.00 26,024 130.00 0.00 0.00 0.00
74.00 0.00 26,024 130.00 0.00 0.00 0.00
76.00 0.00 26,024 130.00 0.00 0.00 0.00
78.00 0.00 26,024 130.00 0.00 0.00 0.00
80.00 0.00 26,024 130.00 0.00 0.00 0.00
82.00 0.00 26,024 130.00 0.00 0.00 0.00
84.00 0.00 26,024 130.00 0.00 0.00 0.00



Type III 24-hr  BMP Check Rainfall=0.95"1935200-Post
  Printed  9/9/2020Prepared by Civil Consultants

HydroCAD® 10.00-13  s/n 00552  © 2014 HydroCAD Software Solutions LLC

Stage-Area-Storage for Pond 22P: Wet pond

Elevation
(feet)

Surface
(sq-ft)

Horizontal
(sq-ft)

Storage
(cubic-feet)

113.00 3,133 3,133 0
113.20 3,343 3,343 647
113.40 3,559 3,559 1,338
113.60 3,783 3,783 2,072
113.80 4,013 4,013 2,851
114.00 4,250 4,250 3,677
114.20 4,466 4,466 4,549
114.40 4,688 4,688 5,464
114.60 4,915 4,915 6,424
114.80 5,147 5,147 7,430
115.00 5,385 5,385 8,484
115.20 5,628 5,628 9,585
115.40 5,876 5,876 10,735
115.60 6,130 6,130 11,936
115.80 6,389 6,389 13,188
116.00 6,654 6,654 14,492
116.20 6,899 6,899 15,847
116.40 7,147 7,147 17,252
116.60 7,401 7,401 18,706
116.80 7,659 7,659 20,212
117.00 7,921 7,921 21,770
117.20 8,187 8,187 23,381
117.40 8,458 8,458 25,045
117.60 8,734 8,734 26,765
117.80 9,014 9,014 28,539
118.00 9,298 9,298 30,370
118.20 9,603 9,603 32,260
118.40 9,914 9,914 34,212
118.60 10,229 10,229 36,226
118.80 10,549 10,549 38,304
119.00 10,874 10,874 40,446
119.20 11,204 11,204 42,654
119.40 11,539 11,539 44,928
119.60 11,879 11,879 47,270
119.80 12,223 12,223 49,680
120.00 12,573 12,573 52,159
120.20 12,961 12,961 54,712
120.40 13,356 13,356 57,344
120.60 13,756 13,756 60,055
120.80 14,162 14,162 62,847
121.00 14,574 14,574 65,720



STORMWATER MANAGEMENT SUBMISSION Appendix  D 
3 G’s Industrial Development, Berwick, ME  April 2020 (Rev Sept 2020) INDUSTRIAL DEVELOPMENT 
 

 

CIVIL 
CONSULTANTS  

 
P.O. Box 100  South Berwick, Maine  03908    207-384-2550 

 
 

 
Stormwater Maintenance 

& Inspection Plan 
Prepared by: Neil J. Rapoza, PE, CIVIL CONSULTANTS 

 
During the construction of the 3 G’s Industrial Development, maintenance of all erosion, sedimentation, 
and stormwater flow control structures and devices will be the responsibility of the contractor on site.  
Upon stabilization of the completed Development (or current phase), the developer will assume all 
responsibilities.  The developer will be responsible for the required maintenance of the stormwater 
treatment system.  
 
The developer will be responsible for the maintenance of all erosion, sedimentation, and stormwater flow 
control structures and devices within the limits of the development and will retain that responsibility until 
such time as another individual and/or agency (acceptable to the Town and DEP) accepts the 
responsibility.   
 
During and after construction all erosion control devices and structures shall be checked monthly and 
after each “significant rainfall”**. Necessary repairs will be made to correct undermining or deterioration 
of the devices and/or structures.  Sediment in the pretreatment structures and forebays will be removed 
annually or as needed to maintain functionality of the structure.   
 
The developer shall maintain inspection logs as shown below (or similar) of all stormwater and erosion 
control measures.  The log shall reflect the dates of the inspections and describe actions taken (if any) and 
be kept on file for a minimum of 5 years.  This logbook will be made available to the Town or DEP upon 
request.     
 
Where a major storm event is noted in the plan, this is classified as a rainfall exceeding 3.2 inches (2yr) 
storm event. 
 
** significant rainfall is ½” in 24 hr 
 
 



STORMWATER MANAGEMENT SUBMISSION Appendix  D 
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CIVIL 
CONSULTANTS 
  
P.O. Box 100  South Berwick, Maine  03908    207-384-2550 

  

Sweeping 
 
Paved surfaces shall be swept or vacuumed at least annually in the Spring to remove all Winter sand, and 
periodically during the year on an as-needed basis to minimize transportation of sediment during rainfall 
events. 
 
Roadways and Parking Surfaces 
 

Spring 
Fall  
or 

Yearly 

After a 
Major 
Storm 

Every 
2– 5 

Years 
Clear accumulated winter sand in parking lots and along roadways X    
Sweep pavement to remove sediment X    
Grade road shoulders and remove excess sand either manually or by a 
front-end loader X    

Grade gravel roads and gravel shoulders X    
Clean-out the sediment within water bars or open top culverts X    
Ensure that stormwater is not impeded by accumulations of material or 
false ditches in the shoulder X    

 
 
Catch Basins & Culverts 
Applicable structures: P1 
 
All catch basins, and any other field inlets throughout the collection system, need to be inspected on a 
monthly basis to assure that the inlet entry point is clear of debris and will allow the intended water entry. 
These will be cleared, if necessary on a yearly basis or when sediment reaches two thirds of total volume. 
Catch basins need to be vacuumed and cleaned of all accumulated sediment. This work must be done by a 
vacuum truck. The removed material must be disposed of in accordance with the Maine Solid Waste 
Disposal Rules.  
 

Catch Basins Systems 
 

Spring 
Fall  
or 

Yearly 

After a 
Major 
Storm 

Every 
2– 5 

Years 
Remove and legally dispose of accumulated sediments and debris from the 
bottom of the basin, inlet grates, inflow channels to the basin, and pipes 
between basins. 

X X   

Remove floating debris and floating oils (using oil absorptive pads) from 
any trap designed for such X X   

 

Culverts 
 

Spring 
Fall  
or 

Yearly 

After a 
Major 
Storm 

Every 
2– 5 

Years 
Remove accumulated sediments and debris at the inlet, at the outlet, and 
within the conduit X X X  

Repair any erosion damage at the culvert’s inlet and outlet X X X  
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Detention Ponds (Wet Ponds) Applicable structures: 21P, 22P 
 
After each significant rainfall event, or at least monthly, the detention basin shall be visually inspected to 
assure that the outlet structure is not blocked and that no sign of erosion is apparent within the berm or 
riprap. 
 
Any sign of erosion or blockage shall be immediately repaired.  
 
The pond shall be inspected on an annual basis to assure that significant sediment accumulation has not 
occurred.  Whenever the sediment is within three inches of the outlet invert the accumulated sediment 
shall be removed and disposed of properly. 
 
On a semi-annual basis, remove debris from the level lip spreader, outlets and emergency overflow 
channel.  Examine the sediment accumulation in the forebay sump. 
 
On a semi-annual basis, inspect and remove debris from the control structure; check the orifice and all 
openings, and the elevation of any outlet weirs. 
 
Remove sediment if it occupies 15% of the pond volume.  In larger ponds with a permanent pool of 
water, the sediment can be measured by measuring bottom surface elevations and comparing with records 
of initial construction. 
 
During the active dewatering process, inspection of the dewatering facility should be reviewed frequently. 
Observe where possible the visual quality of the effluent and determine if additional treatment can be 
provided. 
 

Stormwater Detention and Retention Facilities (Wet Ponds) 
  

Spring 
Fall or 
Yearly 

After a 
Major 
Storm 

Every 2-
5 years 

Inspect the embankments for settlement, slope erosion, internal piping, and 
downstream swamping. A professional engineer must review these 
immediately. 

  
X 

 
X 

 

Mow the embankment to control woody vegetation  X   
Inspect the outlet control structure for broken seals, obstructed orifices, 
and plugged trash racks 

X X X  

Remove and dispose of sediments and debris within the control structure  X  X 
Repair any damage to trash racks or debris guards  X   
Mow vegetated spillways to control woody vegetation and replace any 
dislodged stone in riprap spillways 

 X   

Remove and dispose of accumulated sediments within the impoundment 
and forebay 

 X  X 

The gravel trench outlet should be inspected after every major storm in the 
first few months to ensure proper function and thereafter, the gravel trench 
should be inspected at least once every six months 

 
X 

 
X 

 
X 

 

The top several inches of the gravel in the outlet trench must be replaced 
with fresh material when water ponds above the permanent pool for more 
than 72 hours. The removed sediments should be disposed of in an 
acceptable manner. 

    
X 

Wet ponds should be inspected annually for erosion, destabilization of side 
slopes, embankment settling, and other signs of structural failure. 
Corrective action should be taken immediately upon identification of 
problems.  Contact design engineer. 

  
X 
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Vegetated Areas 
 
All areas of maintained lawn are to be inspected regularly for signs of erosions and channelization.  Areas 
where erosion is occurring or areas of sparse growth shall be replanted and stabilized.  Channelized flows 
from the eroded land shall be diverted to buffers or other areas able to withstand the high sediment load in 
the erosive runoff. 
 

 
Spring 

Fall  
or 

Yearly 

After a 
Major 
Storm 

Every 
2– 5 

Years 
Vegetated Areas 
Inspect all slopes and embankments X  X  
Replant bare areas or areas with sparse growth X  X  
Armor areas with fill erosions with an appropriate lining or divert the 
erosive flows to on-site areas able to withstand concentrated flows.  Any 
materials used to armor/stabilize the affected areas shall be submitted to the 
Town and Engineer for review and approval prior to installation. 

X  X  

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



STORMWATER MANAGEMENT SUBMISSION Appendix  D 
3 G’s Industrial Development, Berwick, ME  April 2020 (Rev Sept 2020) INDUSTRIAL DEVELOPMENT 
 

 

CIVIL 
CONSULTANTS 
  
P.O. Box 100  South Berwick, Maine  03908    207-384-2550 

  

Vegetated Buffers  
Applicable structures: P2 
 
Inspect and remove dead wood and debris with minimal disturbance. Inspect for bypass and channelization; repair as 
it is occurring and remove sediment build-up to assure sheet flow conditions.  Replant trees and bushes if needed.  
Perform inspection on a semi-annual basis. 
 
Buffers 
  

Spring 
Fall 
Or 

Yearly 

After a 
Manor 
Storm 

Every 
2-5 

Years 
Inspect treatment buffers for evidence of erosion, concentrated flow. Or 
encroachment by development 

 X   

Manage the buffers vegetation with the requirements in any deed 
restrictions 

 X   

Mow vegetation in non-wooded buffers no shorter than six inches and less 
no more than twice per year 

 X   

Repair any sign of erosion within a buffer  X   

Inspect and repair down-slope of all spreaders and turn-outs for erosion  X   
Clean-out any accumulation of sediment within the spreader bays or turn-
out pools 

 X   

 
 
Model Maintenance Plan 
 
The following techniques should be followed to maintain the integrity of buffers from initial planning through post-
construction: 
 
A. Construction Stage 

 
1. Pre-construction stakeout of buffers to define the Limit of Disturbance (LOD) project. 
2. Set LOD based on drip line of the forested buffer as indicated on plans. 
3. Conduct pre-construction meeting to familiarize contractors and foremen with LOD and buffer limit. 
4. Mark the LOD with silt fence barrier, signs or other methods to exclude construction equipment, as 

indicated on project plans. 
 

B. Post Development Stage 
 

1. Mark buffer boundaries with permanent signs (or fences) describing allowable uses. 
2. Educate maintenance personnel on the purpose, limits and allowable uses of the buffer, as indicated in deed 

restrictions. 
3. Conduct periodic “buffer walks” to inspect the condition of the buffer network (using volunteers, where 

possible).
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Applicable structures: 23P 
Filtration Facilities  

 
Soil Filter Inspection

 

: The soil filter should be inspected after every major storm in the first few months 
to ensure proper function. Thereafter, the filter should be inspected at least once every six months to 
ensure that it is draining between 24 and 48 hours. 

Soil Filter Replacement

 

:  The top several inches of the filter shall be replaced with fresh material when 
water ponds on the surface of the bed for more than 72 hours. The removed sediments should be disposed 
in an acceptable manner. 

Sediment Removal

 

: Sediment and plant debris should be removed from the pre-treatment structure at least 
annually. 

Mowing

 

: Filters with grass cover should be mowed no more than 2 times per growing season to maintain 
grass heights less than 12 inches. 

Fertilization

 

: Fertilization of the underdrained filter area should be avoided unless absolutely necessary to 
establish vegetation. 

Harvesting and Weeding

 

: Harvesting and pruning of excessive growth will need to be done occasionally. 
Weeding to control unwanted or invasive plants may also be necessary. 

Filtration Facilities 
 

Spring 
Fall  
or 

Yearly 

After a 
Major 
Storm 

Every 
2– 5 

Years 
The soil filter should be inspected after every major storm in the first few 
months to ensure proper function. Thereafter, the filter should be inspected 
at least once every six months to ensure that it is draining between 24 and 
48 hours 

X X X  

The top several inches of the filter shall be replaced with fresh material 
when water ponds on the surface of the bed for more than 72 hours. The 
removed sediments should be disposed in an acceptable manner 

   X 

Sediment and plant debris should be removed from the pre-treatment 
structure at least annually X    

Filters with grass cover should be mowed no more than 2 times per 
growing season to maintain grass heights less than 12 inches     

Fertilization of the underdrained filter area should be avoided unless 
absolutely necessary to establish vegetation     

Harvesting and pruning of excessive growth will need to be done 
occasionally. Weeding to control unwanted or invasive plants may also be 
necessary 

 X   
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Stormwater Maintenance 
3 G’s Industrial Development 

Maintenance Log 
 
This log is intended to accompany the Stormwater Management Facilities Maintenance Plan for the 3 G’s Industrial Development. The following items shall 
be checked, cleaned and maintained on regular basis as specified in the Maintenance Plan and as described in the table below. This log shall be kept on file 
for a minimum of five years and shall be available for review by MDEP. Qualified personnel familiar with drainage systems and soils shall perform all 
inspections.   
 
 
 
 
 
 
 
 

Item Maintenance Required & Frequency Date 
Completed 

Maintenance 
Personnel 

Comments 
 

Sweeping of 
Roads 

 
Spring 

Fall  
or 

Yearly 

After a 
Major 
Storm 

Every 
2– 5 

Years 
Clear accumulated winter sand in 
parking lots and along roadways X    

Sweep pavement to remove sediment X    
Grade road shoulders and remove 
excess sand either manually or by a 
front-end loader 

X    

Grade gravel roads and gravel 
shoulders X    

Clean-out the sediment within water 
bars or open top culverts X    

Ensure that stormwater is not impeded 
by accumulations of material or false 
ditches in the shoulder 

X    
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Item Maintenance Required & Frequency Date 
Completed 

Maintenance 
Personnel 

Comments 
 

 
Catch 

Basins and 
Culverts 

(P1) 

 
 

 

Spring Fall  
or 

Yearly 

After 
a 

Major 
Storm 

Every 
2– 5 

Years 
Remove and legally dispose of accumulated sediments and 
debris from the bottom of the basin, inlet grates, inflow 
channels to the basin, and pipes between basins. 

X X   

Remove floating debris and floating oils (using oil 
absorptive pads) from any trap designed for such X X   

Remove accumulated sediments and debris at the inlet, at 
the outlet, and within the conduit X X X  

Repair any erosion damage at the culvert’s inlet and outlet 
X X X  
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Item Maintenance Required & Frequency Date 
Completed 

Maintenance 
Personnel 

Comments 
 

Bioretention 
Cells & 
Filters 
(23P) 

 

Filtration Facilities 
 

Spring 
Fall  
or 

Yearly 

After a 
Major 
Storm 

Every 
2– 5 

Years 
The soil filter should be inspected after every major 
storm in the first few months to ensure proper 
function. Thereafter, the filter should be inspected at 
least once every six months to ensure that it is draining 
between 24 and 48 hours 

X X X  

The top several inches of the filter shall be replaced 
with fresh material when water ponds on the surface of 
the bed for more than 72 hours. The removed 
sediments should be disposed in an acceptable manner 

   X 

Sediment and plant debris should be removed from the 
pre-treatment structure at least annually X    

Filters with grass cover should be mowed no more 
than 2 times per growing season to maintain grass 
heights less than 12 inches 

    

Fertilization of the underdrained filter area should be 
avoided unless absolutely necessary to establish 
vegetation 

    

Harvesting and pruning of excessive growth will need 
to be done occasionally. Weeding to control unwanted 
or invasive plants may also be necessary 

 X   
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Stormwater Management System 
3 G’s Industrial Development 

  
Inspection & Maintenance Checklist 

 
BMP/System 
Component 

Date 
Inspected 

Inspector Cleaning/Repair Needed 
(List Items/Comments) 

Date of Cleaning/Repair Performed By 
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 *All plans at ½ scale 11x17 prints, 22x34 included with application*  
 
 D1 – Pre-Development Stormwater Management Plan 
 
 D2 – Post-Development Stormwater Management Plan 
 
 D3 – Stormwater Treatment Plan 
 
 L1 – Site Plan* 
 
 L2 – Site Plan* 
 
 L3 – Utility Plan and Details* 
  
 L4 – Notes and Details* 
 
 L5 – Notes and Details* 
 
 L6 – Notes and Details* 
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CIVIL CONSULTANTS MEMORANDUM 

 
TO: BERWICK PLANNING DEPARTMENT 

FROM: NEIL J. RAPOZA, PE 

SUBJECT: Resource Protection clarification  

DATE: 10 SEPTEMBER, 2020 

PROJECT: 19-352.00 – 3 G’S DEVELOPMENT, BERWICK, ME         

 
This memo is intended to provide information regarding the application for a Site Plan Review to allow the construction of 
a new industrial development in on Portland Street as it pertains to Shoreland Zoning and Resource Protection.  

Section 14.13 of the Shoreland Zoning establishes the Districts and the triggers that require developments to meet the more 
stringent use and dimensional regulations.  14.13.A establishes what land is determined to be in the ‘Resource Protection 
District’ (RP).  Item 14.13.A.1 is the rule that is being addressed.  It reads as follows: 

Areas within 250 feet, horizontal distance, of the upland edge of freshwater wetlands, and wetlands associated with great 
ponds and rivers, which are rated "moderate" or "high" value waterfowl and wading bird habitat, including nesting and 
feeding areas, by the Maine Department of Inland Fisheries and Wildlife (MDIF&W) that are depicted on a Geographic 
Information System (GIS) data layer maintained by either MDIF&W or the Department as of - 137 - December 31, 2008. 
For the purposes of this paragraph “wetlands associated with great ponds and rivers” shall mean areas characterized by 
non-forested wetland vegetation and hydric soils that are contiguous with a great pond or river, and have a surface 
elevation at or below the water level of the great pond or river during the period of normal high water. “Wetlands 
associated with great ponds or rivers” are considered to be part of that great pond or river. 

This is intended to protect areas that are rated as “moderate” or “high” value waterfowl.  In order to be considered part of 
the RP zone per this rule, the area must first be noted as a valued waterfowl habitat by the IF&W and the DEP, as noted on 
the mapping available online.  If it is a valued habitat, then the area within 250 ft of the wetland is considered in the RP 
zone.  

As it pertains to this site, the mapping indicates that no valued waterfowl habitat is associated with the surrounding 
wetlands.  The development will maintain wetland setbacks as required in the Shoreland Zoning, but is not located in the 
Resource Protection Zone. 
 
The project also does not “trip” the 4 other criteria listed in 14.13.A, which include floodplains, steep slopes, eroded areas, 
and isolated wetlands. 
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CIVIL CONSULTANTS MEMORANDUM 

 
TO: BERWICK PLANNING DEPARTMENT 

FROM: NEIL J. RAPOZA, PE 

SUBJECT: PROJECT NARRATIVE  

DATE: 8 APRIL, 2020 (REVISED 10 SEPTEMBER, 2020) 

PROJECT: 19-352.00 – 3 G’S DEVELOPMENT, BERWICK, ME         

 
 
This narrative is intended to provide information regarding the application for a Site Plan Review to allow the construction 
of a new industrial development in on Portland Street.  

The proposed development will be located on Berwick Tax Map R-72 Lot 17.  The lot has been historically used by 
previous owners as a large hay field and for timber harvesting. The project would involve the construction of 12 new 
industrial building; with 10 buildings housing marijuana grow facilities. The remaining 2 buildings would be utilized as 
general industrial buildings, with specific use per the lease holders. All of the proposed structures will be similar pre-
engineered metal buildings with a footprint of 6,600 sf each. The project will result in a total of 7.6 acres of developed area, 
with 3.0 acres of pavement and 1.8 acres of building area.  

It is expected that each grow facility will have 3 full-time employees. For the purpose of determining the required parking, 
it is conservatively assumed that the general industrial buildings will have 27 employees total (1/500 sf). This results in a 
requirement for 57 available parking spaces, which are indicated on the plan. The hours of operation will be 7am to 7pm, 
weekdays and weekends. There will be no public access to the site, and all grow facilities will be surrounded by security 
fencing. There are 10 fenced dumpster enclosures indicated for the grow buildings, with refuse handling at the industrial 
buildings to be determined by the users of those spaces.  

The development will be served by a new on-site septic and private well(s). The septic system will be designed by Civil 
Consultants based on soils information from Ken Gardner. It has been determined that an elevated system will be 
acceptable in the location indicated on the plans.  

Access to the site will be via an existing gravel driveway that will be improved to accommodate the proposed use. An 
application has been submitted to the Maine DOT for the change in use.   

The 52 acre lot has 25 acres of wetlands on the western portion of the lot, and an unnamed stream flowing northeast to 
southwest across the property.   The size of the contiguous wetlands results in the lot being in the Resource Protection Zone 
per Town regulations.  The dimensional requirements are met with the development as shown on the project drawings, with 
a 100 ft setback to the wetlands maintained around the perimeter of the proposed work.  

A Site Location of Development Act permit will be required to be issued by the Maine DEP. This will require both 
treatment of stormwater from the site and control of the flows that the downstream wetlands and waterways receive. This 
application will be submitted upon receiving requested input from various agencies. The Stormwater Management Plan 
submitted with this application is a copy of that which was prepared for the DEP submission. It is proposed that 2 wet 
ponds be constructed to provide treatment and runoff attenuation, along with an underdrained grass filter. A system of catch 
basins and culverts will direct flows to the treatment areas. A roadside treatment buffer is also proposed to provide pollutant 
removed for runoff leaving the access drive.  

A Stormwater Maintenance and Inspection Plan has been prepared that will be utilized by the applicant to ensure that the 
treatment ponds and other structures perform as intended. 
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The site was heavily logged in recent years. It is the intention of the applicant to provide site stabilization and plantings to 
supplement existing vegetation as recommended by the DEP.  

To complete the planned development, a total of 14,899 sf of wetland impact is proposed.  The impacted wetlands are an 
isolated wetland in and upland area and a man-made wetland created by a drainage swale, and will not affect the contiguous 
portion of the wetlands or the stream.  This will require a Tier 1 NRPA permit, the application for which has been 
submitted to the DEP.  

 
 
J:\AAA\2019\1935200\BERWICK\20200910-1935200-PROJECT-MEMO_REVISED.DOCX 



August 17, 2020 
 
 
 
Attn: James Bellissimo, Planner 
Town of Berwick 
11 Sullivan Street 
Berwick, ME  03901 
 
RE:   3 G’s Industrial Development, 

Portland Street, Berwick, Maine 
Berwick Tax Map R-72, Lot 17 

 
Mr. Bellissimo, 
 
Per request of the Town, this letter is intended to serve as clarification 
regarding the application for the development proposed by 3 G’s Realty, LLC 
on Tax Map R-72, Lot 17. 
 
The “Proposed Use” was indicated as ‘Marijuana Grow Facilities’ in the 
accepted application.  To clarify, it is intended that the “Proposed Use” will be 
classified as “Adult Use and Medical Marijuana Cultivation Facility, including 
Marijuana Testing Facility, and General Industrial Buildings”.  This does not 
indicate any change to the site design or development intent. 
 
Should you have any questions or comments, please call at your convenience. 
 
Respectfully yours, 
CIVIL CONSULTANTS 
 
 
Neil J. Rapoza, P.E., 
Sr. Project Engineer 
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P.O. Box 100  South Berwick, Maine  03908    207-384-2550 April 2020  

SECTION 1 
DEVELOPMENT DESCRIPTION 
(REVISED 8 SEPTEMBER 2020) 

 
A. Narrative 

 
1. Objectives And Details 

 
The project will consist of development located on an existing lot recently purchased by 
the applicant.  The development will be a phased project that will create 10 buildings 
with the appropriate facilities for adult-use marijuana cultivation and testing, 2 
buildings for commercial & industrial use, along with associated driveway and required 
stormwater treatment and runoff control facilities.  
 
Of the site’s 51.6 acres, approximately 24.9 acres has been delineated as wetland area. 
Approximately 25.6 acres of the lot is covered by woodland that is either in its natural 
state or logged within the last 3 years.  The remainder is an area of wetland fields that 
have been utilized as hay fields for 20+ years, including an existing gravel access drive. 
 
The majority of the lot is within the resource protection zone as defined by Town 
regulations.  All development will be separated from the adjacent wetlands as required 
by the Town and DEP requirements.  It is proposed that approximately 342,850 sf of 
undeveloped land will be altered by the development. This is area that will be cleared 
and re-graded to allow for the installation of the proposed buildings, parking areas, 
subsurface disposal fields, and stormwater BMPs.  A total of 211,700 sf of new 
impervious area will be created. 
 
The proposed storm water BMP’s that will be used to treat runoff, and limit peak flows 
will be a grassed filter along with 2 wet ponds.  
 
 
 
 

B. Topographic Map 
 
(Next Page) 
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Town of Berwick Planning Board 

Conditional Use Findings of Fact 

Applicant: 3G’s Realty 

Off Portland Street (Tax Map R-72, Lot 17) 

September 17, 2020 

3G’s Realty proposed to construct 12 industrial buildings: 10 for Adult Use and Medical Marijuana 

Cultivation and Testing and 2 for general industrial buildings with specific uses to be determined. 

Depending on the use, the 2 general buildings could require an additional Conditional Use at a later 

date. Each building will be 6,600 ft2 for a total of 79,200 ft2. The project overall will result in 7.6 acres 

of developed area, with 3 acres of pavement and 1.8 acres of building area.  

The 12 industrial buildings are expected to have 57 employees and the parking area has 57 parking 

stalls. The expected added trips per day is 153 and 26 during the peak hour. The hours of operation will 

be 7am to 7pm each day. The facilities will be surrounded by security fencing. 10 fenced dumpster 

enclosures are indicated for the grow buildings. T  

25 out of the 52 acres of the lot are wetlands and some of the contiguous wetlands are within the 

Resource Protection District which has an associated 100’ setback. A Site Location of Development 

Permit is required with the DEP. 2 wet ponds and roadside buffers are components of the stormwater 

system. The site was heavily forested by the previous owner, all existing and new disturbance will be 

stabilized with buildings or pavement will be revegetated with grass/landscaping. A Class A Soil 

Survey was completed by excavating 51 test pits and a soil report and map was included in the 

submittal.  

An odor control plan was submitted. Correspondence with both Police and Fire Departments have been 

submitted as part of the application packet. The project is set out in three phases. Phase I is set to begin 

December of 2020. 

At the August 6 Planning Board meeting, one waiver was approved by vote of 5-0: 9.8.F.2.b.i – Map at 

a scale of not less than once inch to 40’. The plan is 1” = 60’. The Board voted to find the application 

complete by vote of 5-0.  

Findings of Facts 

1. Conformance with the Comprehensive Plan: All proposed conditional uses and site plans shall 

conform to the Comprehensive Plan of the Town of Berwick and with the provisions of all pertinent 

federal, state and local codes, ordinances, and regulations. 

The application conforms to the Comprehensive Plan because the uses, Adult Use Marijuana 

Cultivation Facility, Medical Marijuana Production Facility and Testing Facilities are 

permitted uses within the RC/I Zone and it meets all pertinent federal, state, local codes, 

ordinances and regulations. 
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2. Preserve and enhance the landscape: The landscape shall be preserved in its natural state insofar as 

practicable by minimizing tree removal, disturbance of soil, retaining existing vegetation during 

construction. After construction is complete, landscape shall be designed and planted that will define, 

soften or screen the appearance of off street parking areas from the right of way and abutting 

properties and/or structures in order to enhance the physical design of the building(s) or site, and to 

minimize the encroachment of the proposed use on the neighboring land uses. 

No trees are proposed to be removed during construction. The applicant proposed several 

plantings to soften the appearance from Route 4. Other plantings are proposed in the parking 

area.  

3. Relationship of the proposed buildings to the environment: Proposed structures shall be related 

harmoniously to the terrain and to the existing buildings in the vicinity which have a visual 

relationship to the proposed buildings. Special attention shall be paid to the bulk, location and height 

of the building(s) and such natural features such as slope, soil type and drainage ways. 

Neighboring buildings include an industrial building and storage facilities. This standard has 

been met.  

4. Vehicular access: The proposed site layout shall provide for safe access and egress from public and 

private roads by providing adequate location, numbers and controls of access points including site 

distances, turning lanes, traffic signalization when required by existing and projected traffic flow on 

municipal road systems. 

A DOT entrance permit has been granted.  

5. Parking and circulation: The layout and design of all vehicular and pedestrian circulation, including 

walkways, interior drives, and parking areas shall provide for safe general interior circulation, 

separation of pedestrian and vehicular traffic, service traffic, loading areas, and arrangements and 

use of parking areas. 

All areas of vehicular circulation have at least 25’.  

6. Surface water drainage: Adequate provision shall be made for surface drainage so that removal of 

surface waters will not adversely affect neighboring properties, downstream conditions, soil erosion 

or the public storm drainage system. Whenever possible, on-site absorption of unpolluted run-off 

waters shall be utilized to permit groundwater recharge on the site. 

The project is required to meet DEP Chapter 500 standards.  

7. Existing utilities: The development shall not impose an unreasonable burden on sewers, sanitary and 

storm drains, water lines or other public utilities. 

 

This standard has been met. 

8. Advertising features: The size, location, design, lighting and materials of all exterior signs and 

outdoor advertising structures or features shall not detract from the design of proposed buildings and 

structures and the surrounding properties. 

This standard has been met.  
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9. Special features of the development: Exposed storage areas, exposed machinery installation, service 

areas, truck loading areas, utility buildings and similar structures shall have sufficient setback and 

screening to provide an audio/visual buffer to minimize their adverse impact on other land uses 

within the development area and surrounding properties 

Not Applicable 

10. Exterior lighting: All exterior lighting shall be designed to minimize adverse impact on neighboring 

properties. 

Lighting is proposed to be mounted to the building and have a shield to direct the light 

downward.  

11. Emergency vehicle access: Provisions shall be made for providing and maintaining convenient and 

safe emergency vehicle access to all buildings and structures. 

This standard has been met.  

12. Municipal services: The development will not have an unreasonable adverse impact on the municipal 

services including municipal road systems, fire department, police department, solid waste program, 

sewer treatment plant, school, open spaces, recreational programs and facilities, and other municipal 

service and facilities. 

 

No adverse impacts to services have been identified.   

13. Will not result in water or air pollution: In making this determination, it shall at a minimum consider: 

The elevation of the land above sea level and its relationship to the floodplains, the nature of soils 

and subsoils and their ability to adequately support waste disposal; the slope of the land and its attest 

on effluents; and the applicable state and local health and water resources regulations 

The primary contamination risk of cultivation is a concentration of nitrates in the water. A 

holding tank is proposed to capture wastewater from cultivation and any excess water that goes 

through floor drains. The water is required be tested annually.                                        

14. Has sufficient water available for the reasonable foreseeable needs of the development (this is usually 

considered to be ten years approximately). 

This standard has been met.  

Will not cause an unreasonable burden on an existing water supply, if a municipal or community 

water supply is to be utilized. 

This standard is not applicable, the water supply comes from a well.   

15. Will not cause soil erosion or reduction in the capacity of the land to hold water so that dangerous or 

unhealthy conditions may result. 

No soil erosion issues have been identified.  

16. Will provide for adequate sewerage waste disposal. 
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A new septic system will be designed by Civil Consultants based on soils information from Ken 

Gardner.  

17. Will not have adverse effects on the scenic or natural beauty of the area, aesthetics, or rare and 

irreplaceable natural areas. 

The site is not in a location not identified as a rare or irreplaceable area.  

18. Whenever situated in whole or in part within 250 feet of any pond, lake or river, will not adversely 

affect the quality of such body of water or affect the shoreline of such body of water, based on the 

standards outlined in Section 9.8.I.1.j. 

The project is subject to a Site Location of Development Permit through the DEP.  

19. Low Impact Design: Each applicant is required to submit a statement to the Planning Board 

documenting proposed Low Impact Design (LID) for the site, which will help to reduce storm water 

volumes and help to enhance storm water quality. LID includes, but is not limited to, green roofs, 

rain gardens, tree wells, infiltration basins and permeable pavement. 

2 wet ponds, an under drained grass filter, catch basins, culverts and roadside treatment 

buffers are proposed as part of the Site Location of Development Permit and Stormwater 

Management.  

I, David Andreesen, certify that I am Acting Chair of the Planning Board of the Town of Berwick, Maine, 

a Planning Board established pursuant to Maine State Statute (30-A § 4401) and I further certify that this 

decision was approved by the Planning Board at its meeting of September 17, 2020.  

 

Waiver Approved 

1. 9.8.F.2.b.i – Map at a scale of not less than once inch to 40’. The plan is 1”=60’ 

 

Findings of Fact ______  

 

Conditions of Approval  

1. A water sample shall be tested for priority pollutants and nutrients before any cultivation 

wastewater is discharged to a holding tank, and then tested annually or at the time it is pumped 

thereafter. Holding tank pump records and testing results shall be provided to the Community 

Development & Planning Office and provided to the facility where the wastewater will be treated.  

 

2. If an odor violation is determined by the Code Enforcement Officer, the applicant shall resolve 

the issue within five days.  The Code Enforcement Officer may revoke the Certificate of 

Occupancy if the odor issues are not resolved within five days.  
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3. If well water or ground water is contaminated with nitrates or other byproducts as a result of 

production beyond safe concentrations, the cost to remediate the nitrates or other contamination 

levels shall be at the applicant’s (property owner) expense.  

 

4. All pesticides and chemicals stored on site shall have a secondary containment.  

 

 

5. Dumpsters shall remain locked at all times.  

 

 

Application _______ 

________________________________    ___________________ 

     David Andreesen, Planning Board Chair                  Date 



Tricann Adult Use Building and Operating Plan  

 

From the building schematic below, we plan on having 3 separate windows (ID Check window, 

and two (2) budtending windows).  The new plan will be completely closed in (the walls are 

shown in orange, with an entrance door (doors are shown in blue) for the first window and 

then another door to access the 2 ordering windows and 3rd door for custmers to exit.  The exit 

door will not allow people to enter, only exit. 

No one will have access to go inside the budtending space, aside from the employees.  The lock 

on the employee entrance door will be fingerprint accessible. 

Camera locations are indicated on both schematics using         symbol.  Seacoast security will be 

outfitting the buidling with all of the necessary cameras and locations. 

The building will be located in the upper side parking lot (see diagram of building placement 

below) and operating hours are 7am – 7pm. 

The white arrows indicate the flow of traffic in and out of the parking lot.  We are repainting 

the lot to have all of the parking spaces face in the direction of the flow seen below 

 



 

 

  

 

                                           

 

 

 

 

 

 

2 ID Check points 
(camera on outside and 

employee at window) Budtending  
window 1 

Budtending  
window 2 

 

Outdoor Security 

Cameras 

Strike Door for 

Customer 

Inside strike door. 2nd ID check window and order windows will be separated by a 

wall and door. The customer can only enter once verification has been approved  

Exit door for 

Customers 



Floor Plan Description 

 

Please see floor plan below 

The free standing building will be a 20’ x 20’ building.   

 

Process/Flow for customers 

 Customer will present ID to the camera and employee will buzz customer into building.  

Once inside, the customer will present ID to employee.   

 Once verified, employee will buzz the person into the age-restricted area (only 2 people 

allowed at one time  in this area for social distancing) 

 There will be 2 budtending windows (6 ft apart from  one another), where customers 

can place their order, pay for thier order and pick up their order. 

 Once they have completed their sale, they will then exit out the exit only door. 

 

Building floorplan written overview 

 Employees will enter through the primary employee door located on the side of the 

building.  This door will be enabled with fingerprint access only. The other door is for an 

emergency egress. 

 Maximum 3 employees in building per shift 

 Areas that are gradient orange are employee only/limited access areas 

 Customer will present ID on camera in order to enter into the buidling.  Once in the 

building (the yellow gradient area), the person will present ID again to the employee 

and once verified, the person will be buzzed into the age-restricted area. 

 Blue gradient area is age-restricted area (customer will have no access to marijuana 

products, all products will be packaged in the employee/limited access area via 

employee and given to patient after transaction has been completed) 

 In the age-restricted area, there will be two budtending windows.  There the person will 

be able to view products on a digital pad and place order with the budtender.  Once the 

person has received their product/s, they will then exit out the exit only door. 

 Dark blue box located next to employee entrance will be where the alarm/security box 

is located (for employees to arm and disarm the system). Current security company is 

Seacoast Security and we will continue to use them to outfit the building with all of the 

necessary camera locations. 

 Green gradient area is where all non-refrigerated marijuana products will be during 

open hours.  After hours, products will be place in the vault. 



 A locked refrigerator will be in the buidling for all perisable marijuana items 

 Receiving of product will be via employee entrance.  Receiving of product will occur 

during business hours (7am – 7pm) 

 Electrical equiptment will consist of 2 computers/digital displays (black boxes).  Located 

in front of order windows.  Current POS system being used is Proteus, which will be 

linked to Metrcs. 

  

         

                

 

 

 

 

 

24 hour Indoor 

Security Cameras 

Safe/Vault  

Refrigerator  

Marijuana Product Storage Containers/Area 

Security/Alarm Control Panel 
Age Identification Area 

Age-Restricted Area 

Employee Only/ 

Limited Access 

Areas 

Entrance door for 

Age identification 

Electric strike door after 

age identification and 

into age-restricted area 

Customer exit only door 

Employee door 

for entrance into 

employee age 

identification 

area 

Primary employee only entrance 

(fingerprint enabled) 

Emergency 

egress 
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Town of Berwick Planning Board 

Conditional Use Findings of Fact 

Applicant: Aaron Barth (Tricann) 

513 Portland Street (Tax Map R-072, Lot 5) 

September 17, 2017 
 

Tricann Alternatives requested to build a 20’x20’ building designed for purchase of Adult Use 

Marijuana. This building is proposed to be temporary until renovations are complete in the office 

building. The operation plan will require approval from the Maine Office of Marijuana Policy. The 

building has a security system with cameras. There are two proposed ID check points. Three 

employees and two customers will be the maximum capacity of the building. The hours of operation 

are proposed to be 7am-7pm.  

Findings of Fact 

1. Conformance with the Comprehensive Plan: All proposed conditional uses and site plans shall 

conform to the Comprehensive Plan of the Town of Berwick and with the provisions of all pertinent 

federal, state and local codes, ordinances, and regulations. 

The application conforms to the Comprehensive Plan because an Adult Use Storefront is an 

appropriate commercial use within the RC/I zoning district. 

2. Preserve and enhance the landscape: The landscape shall be preserved in its natural state insofar as 

practicable by minimizing tree removal, disturbance of soil, retaining existing vegetation during 

construction. After construction is complete, landscape shall be designed and planted that will define, 

soften or screen the appearance of off street parking areas from the right of way and abutting 

properties and/or structures in order to enhance the physical design of the building(s) or site, and to 

minimize the encroachment of the proposed use on the neighboring land uses. 

Existing parking areas will be utilized and no trees will be removed during construction.  

3. Relationship of the proposed buildings to the environment: Proposed structures shall be related 

harmoniously to the terrain and to the existing buildings in the vicinity which have a visual 

relationship to the proposed buildings. Special attention shall be paid to the bulk, location and height 

of the building(s) and such natural features such as slope, soil type and drainage ways. 

This standard has been met.  

4. Vehicular access: The proposed site layout shall provide for safe access and egress from public and 

private roads by providing adequate location, numbers and controls of access points including site 

distances, turning lanes, traffic signalization when required by existing and projected traffic flow on 

municipal road systems. 

The applicant does not plan to modify the existing access to the site. 

5. Parking and circulation: The layout and design of all vehicular and pedestrian circulation, including 

walkways, interior drives, and parking areas shall provide for safe general interior circulation, 
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separation of pedestrian and vehicular traffic, service traffic, loading areas, and arrangements and 

use of parking areas. 

The site provides enough parking for this operation.  No new points of access are being 

provided. 

6. Surface water drainage: Adequate provision shall be made for surface drainage so that removal of 

surface waters will not adversely affect neighboring properties, downstream conditions, soil erosion 

or the public storm drainage system. Whenever possible, on-site absorption of unpolluted run-off 

waters shall be utilized to permit groundwater recharge on the site. 

No adverse drainage issues have been identified.  

7. Existing utilities: The development shall not impose an unreasonable burden on sewers, sanitary and 

storm drains, water lines or other public utilities. 

There will be no unreasonable impacts to the existing utilities.  The applicant has indicated 

that the water usage is normal amounts of any type of operation 

8. Advertising features: The size, location, design, lighting and materials of all exterior signs and 

outdoor advertising structures or features shall not detract from the design of proposed buildings and 

structures and the surrounding properties. 

No signage has been proposed with this application.  Any proposed signage shall meet the 

sign ordinance standards found in section 7.12 of the zoning ordinance. 

9. Special features of the development: Exposed storage areas, exposed machinery installation, service 

areas, truck loading areas, utility buildings and similar structures shall have sufficient setback and 

screening to provide an audio/visual buffer to minimize their adverse impact on other land uses 

within the development area and surrounding properties. 

      Not Applicable 

10. Exterior lighting: All exterior lighting shall be designed to minimize adverse impact on neighboring 

properties. 

No additional lighting is proposed 

11. Emergency vehicle access: Provisions shall be made for providing and maintaining convenient and 

safe emergency vehicle access to all buildings and structures. 

The current layout of the site has adequate access for emergency vehicles. 

12. Municipal services: The development will not have an unreasonable adverse impact on the municipal 

services including municipal road systems, fire department, police department, solid waste program, 

sewer treatment plant, school, open spaces, recreational programs and facilities, and other municipal 

service and facilities. 

No adverse impacts on municipal services have been identified. 

13. Will not result in water or air pollution: In making this determination, it shall at a minimum consider: 

The elevation of the land above sea level and its relationship to the floodplains, the nature of soils 
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and subsoils and their ability to adequately support waste disposal; the slope of the land and its attest 

on effluents; and the applicable state and local health and water resources regulations. 

Not Applicable 

14. Has sufficient water available for the reasonable foreseeable needs of the development (this is usually 

considered to be ten years approximately). 

This standard has been met.  

Will not cause an unreasonable burden on an existing water supply, if a municipal or community water 

supply is to be utilized. 

This standard is not applicable.   

15. Will not cause soil erosion or reduction in the capacity of the land to hold water so that dangerous or 

unhealthy conditions may result. 

Basic Performance Standards specified in the Maine DEP Chapter 500 Appendix A shall be 

utilized.  

16. Will provide for adequate sewerage waste disposal. 

This standard has been met by the use of an onsite septic disposal system 

17. Will not have adverse effects on the scenic or natural beauty of the area, aesthetics, or rare and 

irreplaceable natural areas. 

The project is not in an area defined as scenic, rare or irreplaceable.  

18. The developer has adequate financial and technical capacity to meet the above stated standards. 

The applicant is currently running a successful operation from the site and will only be     

expanding the opportunity to sell Adult Recreation Retail Marijuana on this site  

19. Whenever situated in whole or in part within 250 feet of any pond, lake or river, will not adversely 

affect the quality of such body of water or affect the shoreline of such body of water, based on the 

standards outlined in Section 9.8.I.1.j. 

This standard does not apply because the site is not located near any type of water body. 

20. Low Impact Design: Each applicant is required to submit a statement to the Planning Board 

documenting proposed Low Impact Design (LID) for the site, which will help to reduce storm water 

volumes and help to enhance storm water quality. LID includes, but is not limited to, green roofs, 

rain gardens, tree wells, infiltration basins and permeable pavement. 

Not Applicable 
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I, David Andreesen, certify that I am Chair of the Planning Board of the Town of Berwick, Maine, a 

Planning Board established pursuant to Maine State Statute (30-A § 4401) and I further certify that this 

decision was approved by the Planning Board at its meeting of September 17, 2020 

 

Findings of Fact Approved  

Conditions of Approval  

1. When the office building is ready for Occupancy for an Adult Use Storefront, the Conditional 

Use for the temporary building shall cease. At that time, the building will require a new approval 

or be moved within 30 days.  

Application ______  

 

______________________________________    ___________________ 

        David Andreesen, Planning Board Chair                  Date 


