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Town of Brewster 
2198 Main Street 

Brewster, MA 02631-1898 
Phone: (508) 896-3701 x. 1133 

 
     

STAFF REPORT 
TO: Planning Board 
FROM: Town Planner 
RE:  Major Stormwater Permit SWMP24-02 

Crowell’s Bog Road (Map 61 Parcel 11) 
Owner/Applicant: My Three Sons Realty LLC, Timothy Holmes, Manager  
c/o Down Cape Engineering, Inc. 

DATE:  February 7, 2024 
______________________________________________________________________________ 
Recommendation 
The stormwater permit application meets the applicable performance standards and submission 
requirements set out in the town’s Stormwater Management Regulations for issuance and approval of a 
Major Stormwater Permit. 
 
Approval should be granted subject to the continuing obligations set out in said Regulations, including 
Sections 5.7, 5.8, 5.9 (Certificates of Compliance), 6.1B (Construction practices), Section 7.2 
(Inspections), 8.3 (Recording of stormwater permit and O&M plan) and 8.5 therein. 
 
Further, as a condition of approval, I’d recommend that the Board require the applicant to provide details 
about the proposed method and materials for restoring the construction-period temporary infiltration basin 
north of the southerly wetland buffer area, as shown on the plans. 
 
Major Stormwater Management Permit 
The underlying project is the development of a currently undeveloped/ wooded lot for single family 
residential use: a new single-family home and paved driveway.   The site is large- 10+ acres- and the site 
plans show frontage/ direct access to the property from Crowell’s Bog Road. 
 
Note, that from a zoning perspective, the applicant will need to provide the building department a 
recorded ‘perimeter plan’ of the property prepared by a PLS which, among other things, confirms the 
property’s required frontage and access to Crowell’s Bog Road to evidence buildability. 
 
The project triggers a Major Stormwater Permit according to Chapter 272 of the Brewster Code 
(Stormwater Management Bylaw) and Section 4 of the Bylaw’s supporting regulations, as the project 
involves net new impervious surface of 2500 sq ft or greater and total site disturbance 20,000 sq ft or 
greater.   Major Stormwater Permits are subject to review at a public meeting, including for any waivers 
requested.  No waivers have been requested in the application.  No portion of the project is located in a 
special flood hazard area.  The property is not located in a Zone II or the DCPC.   
 
Though there are wetland resource areas on the property, no proposed development is located in the 
wetland resource areas per the site plans.  Accordingly, because the proposed development as depicted in 
the application materials is not located in a wetland resource area, the Planning Board is the stormwater 
permitting authority.  Apropos to the Brewster Conservation Agent’s written comments submitted to the 
Board on this application, to the extent that site work encroaches over the 100’ wetland buffer boundary, 
and wetlands protection jurisdiction is triggered, then the applicant must undergo such wetlands review 
and obtain the necessary approval for the work.  The Conservation Agent has spoken with the applicant, 

Office of: 

Planning Board 

Planning Dept. 
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who seems amendable to adjusting the limit of work line to eliminate the possibility of intrusion or impact 
within the 100’ wetlands buffer area.   
 
The Applicant has provided the required application materials for a Major Stormwater Permit as set out in 
Appendix B of the Stormwater Management Regulations, including a site plan set consisting of four 
sheets (dated 1/30/24) and Stormwater Management/ Drainage Report, including HydroCad analysis of 
pre- and post-development conditions (dated 1/30/24).  
 
The Applicant has provided construction-period BMPs consistent with the performance standards for 
Major Stormwater Permits set out in Section 6.1B of the Stormwater Management Regulations.  The site 
plan set contains the specific details of the proposed erosion and sedimentation controls, including 
temporary infiltration basins, stone driveway construction apron, defined stockpiling areas and silt 
fencing.   
 
The post-construction stormwater management system is consistent with the Major Stormwater Permit 
performance standards for new construction set out in Section 6.2B of the Stormwater Management 
Regulations, addressing BMPs and management for both stormwater quantity and quality: 

 The system meets the applicable standards in the Massachusetts Stormwater Handbook. 
 The system will not increase off-site flooding and does not increase peak run-off rates over 

existing conditions including for the 100 yr. storm.  
 The system will recharge all run-off from the development on-site, preserving existing recharge 

volume/ capacity on-site required for development of the project. 
 The Applicant has provided a corresponding Operations and Maintenance Plan, which adequately 

addresses the long-term maintenance of the post-construction BMPs.   
 The Applicant has provided a Pollution Prevention Plan, which adequately addresses source 

controls of contaminants into the stormwater system.   
 The Applicant considered Low Impact Development-type (LID) stormwater design elements and 

incorporated them into the system design.  The site system includes rain gardens in existing low 
points on the site and employs existing natural depressions on the site for treatment and 
infiltration basins.  Planting details and methods for the rain gardens have been provided in the 
plan set.  Pretreatment is provided for the rain gardens with sediment forebays and rip rap 
channels.  Run-off from roof areas will be conveyed directly through gutters, downspouts and 
piping to subsurface infiltration basins.  

 In addition to the MA handbook stormwater standards, the system meets the TSS treatment 
requirements (TSS) set out in the Brewster Regulations, through pretreatment and the water 
quality volume/ holding capacity of the infiltration facilities.  There is associated Nitrogen 
treatment assumed with system performance.   We are awaiting details from the applicant about 
estimated Total Phosphorus treatment. 

 We are awaiting water quality volume calculations from the applicant related to treating the first 
inch of stormwater in a 100-year rain event, as well as draw-down times for the rain gardens. 

 The Applicant’s soil tests on the property, and NRCS mapping, have revealed well-draining soils. 
 Test pits suggest that there is significant separation between stormwater infiltration facilities and 

the groundwater table. 





































5. Type of Application (Check as applicable}: 

✓ 

Minor Stormwater Permit- Any combination or series of construction or land 
disturbance activities that, over a two-year period, will result in a net increase in 
impervious area of 500 sq.ft. to 2,500 sq.ft. and/or will result in land disturbances of 
10,000 sq.ft. to 20,000 sq.ft. 

Major Stormwater Permit- Any alteration, disturbance, development, or 
redevelopment that does not meet the eligibility criteria for a Minor Stormwater 
Permit. 

SWM Permit Amendment-
List existing Stormwater Management permit number/ type ________ _ 

Stormwater Management Certificate of Compliance (SMCC} Request-
List relevant Stormwater Management permit number __________ _ 

6. Brief Project Description, including any waiver requests: 

7. Signatures: 

Jan 29, 2024 
Applicant Date 

Property Owner (if different than Applicant) Date 

Profes~ esentative (as applicable) Date 

--P--" ,,l\ ~\.. c) ~ ~ l"\.S bc..E;-, V"' c.. . 
NOTES: 

• Please refer to Appendix B of the Storm water Management Regulations for detailed application submittal 

and supporting material requirements for Minor and Major Storm water Management Permits, 

respectively. 

• The application fee schedule is contained in Appendix C of the Regulations. 

• Certain activities are exempt from review and permitting (See §272-6 of the Storm water Management 

Bylaw). 

• If the project is located, in whole or part, within an area subject to state or local wetlands protection law, 

the review and permitting authority is the Brewster Conservation Commission/ Conservation Department. 

• No permit review shall occur nor shall review periods commence until the application is deemed complete. 

Brewster Stormwater Management Permit Application Form Approved 2/23/2022 Rev. 06/22/2022 Page 2 of 2 
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DRAINAGE 
CALCULATIONS: 

DATE: 1-30-2024 

0 Crowells Bog Road 
Proposed Dwelling 

Brewster, MA 

PREPARED FOR: Tim Holmes 



Prepared for: 0 Crowells Bog Road, Brewster 

1-30-24 DRAINAGE SUMMARY-

DESIGN EVENT: 25/100 YEAR STORM EVENT 

The proposed residence on Crowells Bog Road is on a very large 10 acre wooded lot with rolling 
terrain and typical sandy carver coarse outwash plan pervious soils. 

The drainage systems specified for the proposed residential home with a paved driveway at the 
above referenced site has been designed in accordance with Town of Brewster Subdivision Rules 
and Regulations based on the Subdivision Rules and Regulations TR55/HydroCAD method 
drainage analysis, and fully complies with the local regulations and State Stormwater Management 
Guidelines. 

The drive has cape cod berms and pitch which moves runoff to a catch basin leacding to a leaching 
pit and a sediment forebay leading to a rain garden with overflow to a 1,000 gallon leaching pit set 
in clean sand found by the soil testing. The building roof is connected to drywells located adjacent 
the building. The underlying material is sand, hydraulic group A, see test holes on the site plan. 

The rainfall events were a 2, 10, 25 & 100 year return frequency Type ill Storm with precipitation 
depths based on 90% of the NOAA Atlas 14 upper confidence interval for the project location. 

The HydroCAD drainage calculations and drainage area sketch plans are attached for reference. 
The highest levels reached during the storm are below the top infiltration structures and rain 
gardens, i_ndicating an adequate design for the design storms. 

Based on the attached drainage calculations the proposed system is adequate for the proposed use 
on the site. Note the majority of a 100 year storm flowing over the pervious areas of the site will be 
infiltrated onsite, and all impervious surfaces will be infiltrated onsite exceeding the state standards 
of no more offsite flow under developed conditions than existing conditions. Undeveloped areas of 
the site are shown to not change pre to post construction. The natural kettle holes retain water 
onsite, while other areas continue to contribute to the wetland kettle holes with the same or less 
inflow. Overall the site has a very low impervious percentage, and the driveway and roof areas are 
fully infiltrated on site. 

SUMMARY: 

USE THE PROPOSED SEDIMENT FOREBA Y AND RAIN GARDEN WHICH OVERFLOWS 
TO SUB SURF ACE INFILTRATION SYSTEM, AS SHOWN ON THE SITE PLANS BY DOWN 
CAPE ENGINEERING, INC. 

Prepared by: ~ 1:-9'- \- )O, 2-"j 

Daniel A. Ojala PLS, PE date 
Down Cape Engineering, Inc. 



down cape engineering HYDROCAD 21-217 Holmes Drain DA1.xls 

HYDRO-CAD DRAINAGE ANALYSIS INFORMATION 

STAGE-DISCHARGE AND STAGE STORAGE TABLE DA1 

6' DIA PRECAST CATCH BASINS, 61-8 11 HIGH 
3/4" - 1-1/2" WASHED STONE FOREFF. DIA SELECTED 

INPUT VARIABLES: 
NUMBER OF LEACHPITS: 
LENGTH OF TRENCHES: 
WIDTH OF TRENCHES: 
INVERT OF STRUCTURES: 
EFFECTIVE DIAMETER PITS: 
STONE VOID RATIO, E: 
TOWN LEACH RATE: 

CALCULATED VALUES: 

TOP OF PRECAST STRUCTURES ELEV.: 

ELEVATION (FT) STORAGE (CU.FT.) 
37.73 0 
37.83 0 
38.50 52.6 
39.50 131.2 
40.43 204.2 
40.50 209.7 
41.50 288.2 
42.50 366.8 
43.50 445.3 
44.50 523.8 

1 (NO. PITS) 
0 (FT.) 
3 (FT.) 

42.5 (EL. ABOVE DATUM) 
14 (STONE+ LPIT O.A. DIA) 

0.4 (FT3/FT3) 
0.7 (GPM/SF) 

44.50 BOTTOM LPIT ELEV. 

BOTTOM TRENCH EL. 

DISCHARGE (CFS) 
0 

0.24 
0.26 
0.35 
0.42 
0.42 
0.49 
0.56 
0.63 
0.70 

37.83 
40.50 



down cape engineering HYDROCAD 21-217 Holmes Drain DA10.xls 

HYDRO-CAD DRAINAGE ANALYSIS INFORMATION 

STAGE-DISCHARGE AND STAGE STORAGE TABLE DAlO 

6' DIA PRECAST CATCH BASINS, 61-8 11 HIGH 
3/4" - 1-1/2" WASHED STONE FOR EFF. DIA SELECTED 

INPUT VARIABLES: 
NUMBER OF LEACHPITS: 
LENGTH OF TRENCHES: 
WIDTH OF TRENCHES: 
INVERT OF STRUCTURES: 
EFFECTIVE DIAMETER PITS: 
STONE VOID RATIO, E: 
TOWN LEACH RATE: 

CALCULATED VALUES: 

TOP OF PRECAST STRUCTURES ELEV.: 

ELEVATION (FT) STORAGE (CU.FT.) 
81.23 0 
81.33 0 
82.00 105.2 
83.00 262.3 
83.93 408.4 
84.00 419.4 
85.00 576.5 
86.00 733.5 
87.00 890.6 
88.00 1047.7 

2 (NO. PITS) 
0 (FT.) 
3 (FT.) 

86 (EL. ABOVE DATUM) 
14 (STONE+ LPIT O.A. DIA) 

0.4 (FT3/FT3) 
0.7 (GPM/SF) 

88.00 BOTTOM LPIT ELEV. 

BOTTOM TRENCH EL. 

DISCHARGE (CFS) 
0 

0.48 
0.53 
0.71 
0.84 
0.85 
0.98 
1.12 
1.26 
1.40 

81.33 
84.00 



STORMWATER MANAGEMENT PERMIT APPLICATION 

0 Crowells Bog Road, Brewster, MA 

PROJECT OVERVIEW: 

The applicant is pleased to submit a stormwater application to develop an existing residential 
property. The 441,662 s.f. (10.14 acre) property is currently vacant. A single family dwelling with a 
driveway and associated utilities are proposed. The total number of bedrooms on the site will be 
seven. The new leaching field will be located greater than 100' to the wetlands in the area and no 
Board of Health variances are required as the septic system meets local and state requirements. 
The site needs a Major Stormwater Permit as it disturbs over 20,000 s.f. 

The Site is bordered on the east by a bordering vegetated wetland and surrounded by residences to 
the north, south and west. The site does not lie within Priority and Estimated Habitats in accordance 
with the NH ESP Map dated August 2021. A Request for Determination of Applicability was filed and 
approved by the Conservation Commission in 2023 which confirmed the resource area locations. 
All work will take place outside of the 100' buffer to the BVW and to the small IVW on the southerly 
section of the lot. 

The site has rolling terrain, and the proposed dwelling has been sighted at the high point of the lot. 
The proposed grading will allow for a relatively gentle driveway slope up to the proposed dwelling. 
Roof drywells are proposed to capture the roof runoff and cape cod berms will direct the driveway 
runoff to the proposed rain garden drainage systems. 

Compliance with the Brewster Stormwater Bylaw Regulations: 

To comply with the Brewster Stormwater Regulations, a work limit line of staked silt fence backed 
by coir logs is proposed downgradient of all proposed work and around the sides of the site. All 
work limit lines shall remain in place until all construction is completed and areas are planted and 
stable. Preconstruction activities will include the installation of erosion control fences as shown on 
the site plans and forming of the temporary bioretention areas to intercept and infiltrate 
stormwater from the construction site. The site is large and consists of twenty plus feet of 
pervious material above the estimated high ground water elevation, so onsite infiltration is readily 
available. The underlying material is sand, hydrologic group A with a perc rate of less than two 
minutes per inch. See soil logs on the detail sheet. 

The temporary dumpster location and stockpile areas to be utilized during construction are shown 
on the Erosion and Sedimentation Control Plan attached. The site plans also show existing 
topography, hydrology, and proposed grading. The driveway berms will direct the stormwater 
runoff to the low point of the driveway where it will flow into a sediment forebay that leads to a 
bioretention area with an overflow leaching pit. All roof runoff is directed to large drywells for 
direct infiltration and to reduce flow off the site. A section of drainage is captured by a deep sump 
hooded catch basin and infiltrated into the roof drywell system. 

The proposed construction activities will not have a deleterious effect upon any wetland resource 
area. The silt fence will contain all construction activities. Roof drainage will be mitigated utilizing 
downspouts to drywells. A 100' buffer to the resource areas will be maintained. 

All machinery will access the areas of proposed construction through the proposed driveway. A 
stone construction apron will be installed to reduce silt from leaving the site. A silt fence will be 
installed downgradient of any proposed work. 



The Low Impact Design bioretention area is utilized to reduce the Phosphorous and Nitrogen 
loads of the impervious surfaces on the site. No additional stormwater is expected to leave the 
site based on the grading and swales indicated on the drawings. 

Compliance with the 1 0 State Stormwater Standards (in order in bold with explanation in lighter font 
following the numbered Standards) is as follows: 

1. No new stormwater conveyances (e.g. outfalls) may discharge untreated stormwater 
directly to or cause erosion in wetlands or waters of the Commonwealth. 

No new untreated stormwater discharges are proposed. 

2. Stormwater management systems shall be designed so that post-development peak 
discharge rates do not exceed pre-development peak discharge rates. This Standard 
may be waived for discharges to land subject to coastal storm flowage as defined in 
310 CMR 10.04. 

The sandy soils permit onsite infiltration, as shown by the attached calculations. The development 
was analyzed under the 100 year, 24 hour storm and the drainage systems as designed, will not 
increase off-site flooding over existing conditions. 

3. Loss of annual recharge to groundwater shall be eliminated or minimized through 
the use of infiltration measures including environmentally sensitive site design, low 
impact development techniques, stormwater best management practices, and good 
operation and maintenance. At a minimum, the annual recharge from the post­
development site shall approximate the annual recharge from pre-development 
conditions based on soil type. This Standard is met when the stormwater 
management system is designed to infiltrate the required recharge volume as 
determined in accordance with the Massachusetts Stormwater Handbook. 

The proposed infiltration systems are sized to adequately infiltrate the required recharge volume 
and low impact drainage solutions were implemented. 

4. Stormwater management systems shall be designed to remove 80% of the average 
annual post-construction load of Total Suspended Solids (TSS). This Standard is 
met when: 

a. Suitable practices for source control and pollution prevention are identified in a long-term 
pollution prevention plan, and thereafter are implemented and maintained; 

b. Structural stormwater best management practices are sized to capture the required water 
quality volume determined in accordance with the Massachusetts Stormwater Handbook; 
and 

c. Pretreatment is provided in accordance with the Massachusetts Stormwater Handbook. 

A long term pollution prevention plan is attached, in excess of the correct volumes are captured, 
and pretreatment is provided per the Handbook, so compliance with #4 is assured. 



5. For land uses with higher potential pollutant loads, source control and pollution 
prevention shall be implemented in accordance with the Massachusetts Stormwater 
Handbook to eliminate or reduce the discharge of stormwater runoff from such land uses to 
the maximum extent practicable. If through source control and/or pollution prevention all 
land uses with higher potential pollutant loads cannot be completely protected from 
exposure to rain, snow, snow melt, and stormwater runoff, the proponent shall use the 
specific structural stormwater BMPs determined by the Department to be suitable for such 
uses as provided in the Massachusetts Stormwater Handbook. Stormwater discharges from 
land uses with higher potential pollutant loads shall also comply with the requirements of 
the Massachusetts Clean Waters Act, M.G.L. c. 21, §§ 26-53 and the regulations promulgated 
thereunder at 314 CMR 3.00, 314 CMR 4.00 and 314 CMR 5.00. 

The standard residential development and driveway are not applicable to higher potential pollutant 
loads per the Handbook, so this standard is "Not Applicable" for this site. 

6. Stormwater discharges within the Zone II or Interim Wellhead Protection Area of a public 
water supply, and stormwater discharges near or to any other critical area, require the use of 
the specific source control and pollution prevention measures and the specific structural 
stormwater best management practices determined by the Department to be suitable for 
managing discharges to such areas, as provided in the Massachusetts Stormwater 
Handbook. A discharge is near a critical area if there is a strong likelihood of a significant 
impact occurring to said area, taking into account site-specific factors. Stormwater 
discharges to Outstanding Resource Waters and Special Resource Waters shall be removed 
and set back from the receiving water or wetland and receive the highest and best practical 
method of treatment. A "storm water discharge" as defined in 314 CMR 3.04(2)(a)1 or (b) to 
an Outstanding Resource Water or Special Resource Water shall comply with 314 CMR 3.00 
and 314 CMR 4.00. Stormwater discharges to a Zone I or Zone A are prohibited unless 
essential to the operation of a public water supply. 

The site is not within a Zone I, Zone A, or Zone II 

7. A redevelopment project is required to meet the following Stormwater Management 
Standards only to the maximum extent practicable: Standard 2, Standard 3, and the 
pretreatment and structural best management practice requirements of Standards 4, 5, and 
6. Existing stormwater discharges shall comply with Standard 1 only to the maximum extent 
practicable. A redevelopment project shall also comply with all other requirements of the 
Stormwater Management Standards and improve existing conditions. 

This project fully complies with the standards. 

8. A plan to control construction-related impacts including erosion, sedimentation and other 
pollutant sources during construction and land disturbance activities (construction period 
erosion, sedimentation, and pollution prevention plan) shall be developed and implemented. 

The plans are to be provided under separate cover. 

9. A long-term operation and maintenance plan shall be developed and implemented to 
ensure that stormwater management systems function as designed. 

The plan is attached. 



10. All illicit discharges to the stormwater management system are prohibited. 

No illicit discharges are allowed or planned related to this site. An illicit discharge statement signed 
by the property owner is attached. 

As shown above and in the following calculations, the proposed site will be compliant with the State 
Stormwater Management Guidelines. 



STORMWATER 
OPERATIONS AND MAINTENANCE PLAN: 

#0 Crowells Bog Road, Brewster, MA 

DATE: 1-30-2024 
Prepared by: down cape engineering, inc. 
939 Route 6a Yarrnouthp01i, MA 02675 
Ph. 1-508-362-4541 
Fax 1-508-362-9880 



STORMWATER OPERATIONS AND MAINTENANCE PLAN: 

#0 Crowells Bog Road, Brewster, MA 

TABLE OF CONTENTS 

1. Owner of Stormwater System and Responsible Party for Operation and Maintenance 

2. Overview of Storm water Management System 

3. Source Control Best Management Practices 

4. Schedule oflnspection and Maintenance of System 

5. Plan of Stormwater BMPs location for maintenance (see attached Site Plans) 

6. Estimated operations and maintenance budget 

7. Operations and maintenance Log Form 

8. Emergency Spill Contingency Plan 



STORMWATER OPERATIONS AND MAINTENANCE PLAN: 

#0 Crowells Bog Road, Brewster, MA 

OWNER OF STORMW ATER SYSTEM AND RESPONSIBLE 
PARTY FOR OPERATIONS AND MAINTENANCE: 

OWNER/RESPONSIBLE PARTY: 

My Three Sons Realty, LLC 
Tim Holmes 
16 Quartermaster Drive 
Brewster, MA 
508-246-63 50 

The responsible patiy shall: 
Operate and maintain all stormwater BMPs in accordance with the design plans, the O&M Plan, and 
the requirements of the Massachusetts Stonnwater Handbook, and local Town of Brewster Stormwater 
Management Regulations, maintain an operation and maintenance log continuously and retain for the 
latest three (3) consecutive calendar years, of inspections, repairs, maintenance and/or replacement of 
the stormwater management system or any part thereof, and disposal (for disposal the log shall 
indicate the type of material and the disposal location), make the maintenance log available to 
Brewster Stormwater Authority or its designated agents upon request, and allow members and agents 
of the Brewster Storm water Authority to enter and inspect the site to evaluate and ensure that the 
responsible patiy is in compliance with the requirements for each BMP established in the O&M Plan 
approved by the issuing authority. 



STORMWATER OPERATIONS AND MAINTENANCE PLAN: 

#0 Crowells Bog Road, Brewster, MA 

OVERVIEW OF STORMWATER MANAGEMENT SYSTEM: 

The drainage systems specified for the proposed development area have been designed in accordance 
with Town of Brewster Stormwater Management Regulation. The system has been designed to fully 
comply with the Stormwater Management Guidelines. 
The system utilizes a sediment forebay which flows to a rain garden with an overflow leaching pit. 
The roof area and upper parking area is directed to subsurface infiltration pits. The proposed use is a 
typical residential driveway lot and is not a "Land Use with Higher Potential Pollutant Load" per the 
State Storm water Management Guidelines, and onsite infiltration of the full design storm is utilized for 
the proposed hardscaped areas. The underlying material is sand, hydro logic group A under the 
guidelines. 
During construction the installation of silt controls near the down gradient border will provide 
protection. The erosion control fence is to be inspected after every rain event and is to be maintained 
until the site is stabilized. The systems are designed to contain and infiltrate the design storm event 
onsite. 

Best Management Practices incorporated in the project are as follows: 

-Infiltration Trenches/Pit 
-Sediment forebay 
-Rain Gardens/ Bioinfiltration areas 
-Street Sweeping as required 

(80% TSS Removal) 
(25% TSS Removal) 

(90% TSS Removal) 
(required BMP) 



STORMWATER OPERATIONS AND MAINTENANCE PLAN: 

#0 Crowells Bog Road, Brewster, MA 

SCHEDULE OF INSPECTION AND MAINTENANCE OF 
STORMWATER MANAGEMENT SYSTEM: 

SCHEDULE OF INSPECTION AND MAINTENANCE: 

The stormwater management system proposed for the site requires regular inspection and maintenance 
to ensure proper operation and effectiveness. 

1. It is recommended that the stonnwater system proposed for the site be inspected annually, and 
sediment removed from the sediment forebay, catch basin, and gutters as required, generally 
once per year for the gutters & catch basin and four times per year for the forebays. The 
inspection should involve physical inspection of the gutters, catch basin, and fore bays for 
sediment buildup and inspecting the leaching pits for solids carryover. If significant solids are 
found in the gutters, basin, forebays, or infiltration pits, they shall be cleaned, and the 
sediment disposed of offsite in compliance with all local, state, and federal regulations. If 
slow infiltration is noted during storm events, the infiltration pits should be repaired or rebuilt 
as necessary to restore function. If standing water is observed in the bottom of the 
bioinfiltration areas, any sediment shall be removed, and the bottom scarified to increase 
infiltration as needed to prevent standing water more than 72 hours after a rain event. 

2. Grass in infiltration areas should be mowed once annually, aerate/till and re-seed if water is 
standing more than 72 hours after a rain event. 

3. The driveway areas shall be swept free of sand when necessary and kept free of any debris. 



STORMWATER OPERA TIO NS AND MAINTENANCE PLAN: 

#0 Crowells Bog Road, Brewster, MA 

SOURCE CONTROL BEST MANAGEMENT PRACTICES: 

1. The pavement should be swept when necessary to remove accumulated debris. 
2. No illicit discharges of any type are allowed into the storm water drainage system or septic system. 

Owners of the dwellings should be instructed in proper disposal of any cleaning materials, paints, 
chemicals, or other potentially harmful substances utilized on or about the property. 

3. Good housekeeping procedures shall be used to reduce sources of sediment, phosphorus, nitrogen 
and other contaminants in stormwater runoff. These shall include: 

(a) Wash vehicles at offsite commercial car washes or on lawns or pervious areas 
using biodegradable and phosphate free detergent (washing of vehicles onsite is 
discouraged in general, however). 

(b) Removal of sediment, leaf litter and other organic debris from impervious 
surfaces a minimum of twice a year in the spring (after snowmelt) and fall (after 
leaf fall) 

( c) Removal of sediment/debris from gutters a minimum of once a year 
(d) Restrictions on the application offe1iilizers, including: 

i. Fe1iilizer shall not be applied during or immediately prior to heavy rainfall, 
such as but not limited to thunderstorms, hurricanes, or no1iheastern storms, 
or when the soil is saturated due to intense or extended rainfall; 

ii.Fertilizer shall not be applied between November 12 and the following March 
31; 

iii. Fertilizer shall not be applied, spilled or deposited on impervious surfaces or 
in a manner that allows it to enter into storm drains; 

iv. Fertilizer shall not be applied within 100 feet of any surface water or within 
the Zone I of a public drinking water well; 

v. Fertilizer containing phosphorus shall not be applied unless a soil test taken 
not more than three years before the proposed fertilizer application indicates 
that additional phosphorus is needed for growth of that turf, or unless 
establishing new turf or reestablishing or repairing turf after substantial 
damage or land disturbance; 



vi. A single application of fertilizer that contains nitrogen shall not exceed 
1.0 pound of nitrogen per 1,000 square feet, shall consist of at least 20% 
slow-release nitrogen (SRN) fertilizer (NOTE: This represents the 
minimum percentage: use of higher SRN content is generally 
preferable, especially on sandy root zones, during stress and pre-stress 
periods, and when there are fewer annual applications of nitrogen made 
to a lawn) and the annual rate shall not exceed 3.2 pounds of actual 
nitrogen per thousand square feet. Single applications shall be done at 
intervals of no less than four weeks until the annual maximum is 
reached; 

vii. Grass clippings, leaves, or any other vegetative debris shall not 
be deposited into or within 50 feet of water bodies, retention and 
detention areas, drainage ditches or stormwater drains, or onto 
impervious surfaces, such as, but not limited to, roadways and 
sidewalks, except during scheduled clean- up programs. 

21-217 #0 Crowells Bog Road, Brewster Stormwater Operations and Maintenance Plan 



STORMWATER OPERATIONS AND MAINTENANCE PLAN: 

#0 Crowells Bog Road, Brewster, MA 

EMERGENCY SPILL CONTIGENCY PLAN: 

1. The owner of the facility shall have a designated person with overall responsibility for spill 
response. 

2. A summary of this plan shall be posted in a prominent location in the building. The Summaiy 
shall identify the phone numbers of regulatory agencies and individuals to be contacted in the 
event of a spill. 

3. In the event of a spill, the following shall be notified: ( emergencies dial 911) 

a) Brewster Fire Department 1-508-896-7018 
(For a gasoline or hazardous materials spill) 

b) Department of Environmental Protection 
Emergency Response 1-508-946-2850 

c) Brewster Water Department 1-508-896-5454 

d) Brewster Board of Health 1-508-896-3701 

4. Notification of authorities for the cleanup of spills shall be done immediately upon 
discovery of a spill, except for minor spills inside the building which can be managed by 
onsite personnel. Any release to the environment must be reported immediately. 

21-217 #0 Crowells Bog Road, Brewster Stormwater Operations and Maintenance Plan 



STORMWATER OPERATIONS AND MAINTENANCE PLAN: 

#0 Crowells Bog Road, Brewster, MA 

ESTIMATED OPERATIONS AND MAINTENANCE 
BUDGET: 

Inspections: Inspection of drainage system 2 times per year: 
Visual inspection, probe sediment depth, review for signs of drainage issues, . .. Est. 
$150/visit = $300/year. 

Gutter & catch basin cleaning: 1 time per year or when sediment buildup is 
apparent - $150/year. 

Forebay cleaning: four times per year - $400/year 

Street Sweeping: as needed - Est. $600/visit. 

21-217 #0 Crowells Bog Road, Brewster Stormwater Operations and Maintenance Plan 



INSPECTION AND MAINTENANCE LOG FORM-
Long Term Pollution Prevention and Erosion and Sedimentation 
Control 
Project Name: #0 Crowells Bog Road, Brewster, MA 
Owner: My Three Sons Realty, LLC 
Contractor: 

Date Description of Inspection or Maintenance Person Comments 
(Sweep road, apron maintenance, silt fence, etc.) 

21-217 #0 Crowells Bog Road, Brewster Stormwater Operations and Maintenance Plan 



DATE: 1/30/2024 

LONG TERM POLLUTION 
PREVENTION PLAN 

#0 Crowells Bog Road, Brewster, MA 

Prepared by: down cape engineering, inc. 
939 Route 6a Yarmouthport, MA 02675 
Ph. 1-508-362-4541 
Fax 1-508-362-9880 

21-217 #0 Crowells Bog Road, Brewster, MA-Long Term Pollution Prevention Plan 



LONG TERM POLLUTION PREVENTION PLAN: 

#0 Crowells Bog Road, Brewster, MA 

1. Street Sweeping of the driveway shall be performed as needed. 

2. Ongoing maintenance of stormwater drainage systems shall be per O&M plan. 

3. Spill response plan shall be posted per Stormwater O&M plan. 

4. Excessive use of fertilizers, herbicides, and pesticides shall be avoided. 

5. Illicit discharges to the stormwater management system or waters of the Commonwealth 
are prohibited, and personnel shall be instructed that no such discharges are allowed. An 
illicit discharge statement is attached and is to be signed by the owner prior to occupancy. 

21-217 #0 Crowells Bog Road, Brewster, MA -Long Term Pollution Prevention Plan 



LONG TERM POLLUTION PREVENTION PLAN: 

RESPONSIBLE PARTY FOR LTPPP COMPLIANCE: 

OWNER/RESPONSIBLE PARTY: 

My Three Sons Realty, LLC 
Tim Holmes 
16 Quartermaster Drive 
Brewster, MA 
508-246-6350 

Note: Responsibility may be transferred using legally binding contract. 

21-217 #0 Crowells Bog Road, Brewster, MA -Long Term Pollution Prevention Plan 



ILLICIT DISCHARGE COMPLIANCE STATEMENT 

SITE ADDRESS: 0 CROWELLS BOG ROAD, BREWSTER, MASSACHUSETTS 

OWNER: MY THREE SONS REALTY, LLC 

PLAN REFERENCE: SITE PLAN SET PREPARED BY DOWN CAPE ENGINEERING, INC. 

DECEMBER 29, 2023 DATE: 

As required by Standard 10 of the Massachusetts Stormwater Standards, I, the undersigned, being the 
authorized owner/responsible party of the above referenced property do hereby certify that no illicit 
discharges exist on the site and that the stormwater management system, as shown on the above 
referenced plan, does not contain or permit any illicit discharges to enter the stormwater management 
system. Furthermore discharges from interior building drains or plumbing within the buildings are 
prohibited. Illicit discharges do not include discharges from the following activities or facilities: 
firefighting, water line flushing, landscape irrigation, uncontaminated groundwater, potable water 
sources, foundation drains, air conditioning condensation, footing drains, individual resident car 
washing, flows from riparian habitats and wetlands, dechlorinated water from swimming pools, water 
used for street washing and water used to clean residential buildings without detergents. 

The pollution prevention plan measures to implements in this project to prevent illicit discharges to the 
stormwater management system, including wastewater discharges and discharges of stormwater 
contaminated by contact with process wastes, raw materials, toxic pollutants, hazardous substances, oil, 
or grease, include: 

1. Identifying the responsible personnel for the implementation of an effective Illicit Discharge 
Detection and Elimination [IDDE] program. 

2. Identify potential sources of Illicit Discharges. 
3. Implement the Spill Prevention and Control Plan contained in the property Stormwater 

Pollution Prevention Plan [SWPPP]. 

Further, I certify that the stormwater management system ass shown on the referenced plan will be 
maintained in accordance with the conditions of the Long Term Pollution Prevention Plan. 

NAME: Tim Holmes 

SIGNED: 

DATE: January /6/2024 



INSTRUCTIONS: 
1. In BMP Column, click on Blue Cell to Activate Drop Down Menu 
2. Select BMP from Drop Down Menu 
3. After BMP is selected, TSS Removal and other Columns are automatically completed. 
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INSTRUCTIONS: 
1. In BMP Column, click on Blue Cell to Activate Drop Down Menu 
2. Select BMP from Drop Down Menu 
3. After BMP is selected, TSS Removal and other Columns are automatically completed. 
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INSTRUCTIONS: 
1. In BMP Column, click on Blue Cell to Activate Drop Down Menu 
2. Select BMP from Drop Down Menu 
3. After BMP is selected, TSS Removal and other Columns are automatically completed. 
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NOTES 
1. DA TUM IS NAVDBB 

2. THIS PLAN IS FOR PROPOSED WORK ONLY AND NOT TO 
BE USED FOR LOT LINE STAKING OR ANY OTHER 
PURPOSE. 

3. CONTRACTOR SHALL BE RESPON~BLE FOR CAWNG 
DIGSAfE ( 811) AND VERIFYING THE LOCATION OF ALL 
UNDERGROUND & OVERHEAD UTILITIES PRIOR TO 
COMMENCEMENT OF WORK. 

4. WETLANDS FLAGGED BY PAUL SHEA OF INDEPENDENT 
ENVIRONMENTAL CONSULTANTS ON 6/13/2023 & 
6/28/2023 AND MATTHEW CREIGHTON Of BSC GROUP 
ON 7/31/2023. 
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NOTES 
1. DATUM IS ...cN:c,,AY'-"D--"8"'-8 __ _ 

2. MUNICIPAL WATER IS NOT AVAILABLE 

3. MINIMUM PIPE PITCH TO BE 1 /8" PER FOOT. 

4. DESIGN LOADING FOR ALL PROPOSED PRECAST UNITS 
TO BE AASHO H-1.!l. 

5. PIPE JOINTS TO BE MADE WATERTIGHT. 

6. CONSTRUCTION DETAILS TO BE IN ACCORDANCE 'MTH 
310 CMR 15.000 (TITLE 5.) 

7. THIS PLAN IS FOR PROPOSED WORK ONLY AND NOT TO 
BE USED FOR LOT LINE STAKING OR ANY OTHER 
PURPOSE. 

8. PIPE FOR SEPTIC SYSTEM TO SCH. 40-4" PVC. 

9. COMPONENTS NOT TO BE BACKFILLED OR CONCEALED 
'MTHOUT INSPECTION BY BOARD OF HEAL TH AND 
PERMISSION OBTAINED FROM BOARD OF HEALTH. 

10. CONTRACTOR SHALL BE RESPONSIBLE FOR CALLING 
DIGSAFE (1-888-344-7233) AND VERIFYING THE 
LOCATION OF ALL UNDERGROUND & OVERHEAD UTILITIES 
PRIOR TO COMMENCEMENT OF WORK. 

11. ANY UNSUITABLE MATERIAL ENCOUNTERED SHALL BE 
REMOVED 5' BENEATH AND AROUND THE PROPOSED 
LEACHING FACILITY. 

12. CONTRACTOR TO PROVIDE SILT FENCE AT LIMIT OF 
CLEARING AND STRAW BALES/SWALES AS REQUIRED TO 
KEEP STORMWATER RUNOFF CONTAINED ON LOT. EROSION 
CONTROL MEASURES TO REMAIN IN PLACE UNTIL SITE IS 
STABILIZED. 

13. CONTRACTOR TO COORDINATE UTILITY INSTALLATIONS 
'MTH APPROf'R\A TE VENDORS. 

13. WETLANDS FLAGGED BY INDEPENDENT ENVIRONMENTAL 
CONSULTANTS, INC. ON 6/14/2023 & 6/27/2023 
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SHEET 3 OF 4 

NOTES 
1. DATUM IS NAYP88 

2. THIS PLAN IS FOR PROPOSED WORK ONLY AND NOT TO 
BE USED FOR LOT LINE STAKING OR ANY OTHER 
PURPOSE . 

3. CONTRACTOR SHALL BE RESPONSIBLE FOR CALLING 
DIGSAFE (1-888-344-7233) AND VERIFYING THE 
LOCATION OF ALL UNDERGROUND & OVERHEAD UTILITIES 
PRIOR TO COMMENCEMENT OF WORK. 

4. WETLAND FLAGS PER RYDER ANO WILCOX, INC. 

5. SURVEY COMPLETED BY DOWN CAPE ENGINEERING INC. 
ON 12/8/2022. 

6. RAIN GARDEN AREAS TO BE USED AS TEMPORARY 
CONSTRUCTION PERIOD INFILTRATION BASINS. REMOVE 
SILT AS REQUIRED. REBUILD AND PLANT ONCE 
CONSTRUCTION IS COMPLETE. AVOID COMPACTION IN 
THESES AREAS. 

7. DRIVEWAYS TO BE UTILIZED FOR CONSTRUCTION 
STAGING AND STOCKPILING. PROVIDE SILT FENCE DOWN 
GRADIENT OF ALL STOCKPILE AREAS. 

B. SILT FENCES TO BE INSPECTED WEEKLY AND AFlER 
EVERY MAJOR RAIN EVEN. REBUILD AS REQUIRED. 

9. REFER TO THE STORMWA TER OPERATIONS AND 
MAINTENANCE PLAN. 

10. EROSION CONTROL FABRIC (N.A. GREEN OR EQ.) 
STAPLED TO ALL EXPOSED SLOPES GREATER THAN 
10% REQUIRED. 

EROSION & 

BREWS'ER 

H~RWICrl 

--· ~-......-::i 

LOCUS MAP 
SCALE 1"=2000"± 

ASSESSORS MAP 61 PARCEL 11 
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ZONING SUMMARY 
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*LOT CREATED PRIOR TO ZONING ADOPllON IN 1960 
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MIN. SIDE SETBACK 
MIN. REAR SETBACK 
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1 O' 
10' 

PROPOSED BUILDING COVERAGE = 1.24% 

OWNER OF RECORD 
NAME: MY THREE SONS REAL TY, LLC. 
ADDRESS: 16 QUARTERMASTER DRIVE 
TOWN: BREWSTER, MA 02631 

REFERENCES 
DEED BOOK 35751 PAGE 21 

SEDIMENT CONTROL 
SITE PLAN 

OF 

CROWELLS BOG ROAD 
BREWSTER, MA 

DATE DANIEL A. OJALA, P.E., P.ils. 

PREPARED FOR 

TIM HOLMES 
DATE: JANUARY 30, 2024 

Scale: 1 •= 50' 
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DRAFTED BY: 
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SYSTEM DESIGN: 
GARBAGE DISPOSER IS NOT ALLOWED 

DESIGN FLOW: 7 BEDROOMS @ 110 GPD = 770 GPD 

USE A 770 GPD DESIGN FLOW 

SEPTIC TANK: 770 GPD (2) = 1540 

USE A 2000 GAL. H-10 SEPTIC TANK 

LEACHING: 

SIDES: 2 (59 + 12.83) 2 (.74) = 212 GPD 

BOTTOM 59 x 12.83 (.74) = 560 GPD 

TOTAL: 1044 S.F. 772 GPD 

USE (6) 500 GAL. H-20 LEACHING CHAMBERS 

(ACME OR EQUAL) WITH 4' STONE ALL AROUND 

---=-=~=---=--• MA 

-----"'I TOP OF FNDN ACCESS COVERS TO WITHIN 6" OF FIN. GRADE 

SYSTEM PROFILE 
(NOT TO SCALE) 

2• PEASTONE OR GEOTEXTILE 
FILTER FABRIC OVER STONE 

ALL SYSTEM COMPONENTS SHALL BE 
MARKED WITH MAGNETIC TAPE OR 
COMPARABLE MEANS FOR FUTURE LOCATION. 

CONCRffi COVERS TO WITHIN 3• GRADE 

HOUSE EL. 91.0' j I 
r----==~-::-i:;:~=;:i~87~ob'LM!!~~~·~:..2Qlla!Ll!Ys!Ll!~~------;.:;;;;;;:;~~~-;;:;;--;£ViiN~;-t--------::::'.:=2:i:=s~Lo~P'.:E_IR~E~oul!11~RED;OVE;;R~SYSTEM~=l~7,,:,1~.ob'J..l ___ i_.i__i_ • t, • MINIMUM ,75 OF COVER OVER PRECAST ---~ BLOCKS OR 

PRECAST H-,o WATERTEST D'BOX FOR LEVELNESS , PRECAST RISERS ·;-.: ,rs (NP.) 

10• 2000 GAL H-10 14• 
TEE SEPTIC TANK TEE 

GAS BAFFlE : 

85.25' 

L e• CRUSHED STONE OR MECHANICAL 
COMPACTION. (15,221 [2]) 

(..L,; SLOPE) MIN. 

FOUNDATION - 56' -- SEPTIC TANK 

(15.5 ,i SLOPE) 

---109'---

68.27' 

. 
0 ogogogogogo 
~eog~~~~o~oe 

4•.scH40 PVC 
PIPES LE'IEL 1 ST 2' 

( 5.0 % SLOPE) 

D' BOX----- 24' 
_____ LEACHING 

FACILITY 

58.0' BOTTOM TH-2 
NO GROUNDWATER FOUND 

LOCUS MAP 
SCALE 1''=2000'± 

ASSESSORS MAP 61 PARCEL 11 

Sheep 
Pmul 

uingl'ontl 

BREWSTER 

HARWICH 

APPROVED DATE BOARD OF HEAL TH LOCUS IS WITHIN A MassDEP NITROGEN SENSITIVE AREA (NSA) 

TEST HOLE LOGS 
ENGINEER: CRAIG J. FERRARI, SE #13871 

WITNESS: SHERRIE MCCULLOUGH 

DATE: 5/2/23 

PERC. RATE = < 2 MIN/INCH 

CLASS ____ SOILS 

f"Tl 
o· ~~~"'v,-,,-,,-,..., 

ELEV. 

64, 
....Q'.: 

9" 12" 

30" 
1 

61.5' 26" 

C C 
PERC 

M/CS M/CS 

2.5Y 7 /4 2.5Y 7 /4 

132" 53' 132" 

ELEV. 

69' 

66.8' 

58' 

'°37 
..Q.'.'._ ___ --xr~~~~ 

1 o· 

30" 

C 
PERC 

M/CS 

2.5Y 7 /4 

120" 

ELEV. 

70' _Q'.: 

12· 

67.5' 26" 

60' 120· 

C 

M/CS 

2.5Y 7 /4 

ELEV. 

64' 

61.8' 

54' 

0 UNSUITABLE SOIL 

NO GROUNDWATER ENCOUNTERED NO GROUNDWATER ENCOUNTERED 

TOWARD SITE EXCAVATION 

2" X 2" X 36" WOOD POST 
8' MAX. C.C. 

MIR1FI SILT FENCE OR EQUAL 

FABRIC 

WD. POST 

1'\ll COIR FIBER WATTLE 

PLAN VIEW 
NTS 

NATURAL GRADE 

EXCAVATED TRENCH 

METHOD FOR ,JOINING sn I ffNC:f SECTIONS 

POSITION END POSTS TO OVERLAP AS SHOWN 
ABOVE, MAKING CERTAIN THAT FABRIC FOLDS 
AROUND EACH POST AT LEAST ONE TIJRN 

DRIVE POSTS TIGHTLY TOGETHER AND SECURE 
TOPS OF POSTS WITH CHORD OR WIRE TO 
PREVENT FLOW-THROUGH OF BUILT-UP 
SEDIMENT AT JOINT. 1 

24"X4" CAIPE COD BERM INTEGRAL WITH TOP COAT OF ASPHALT 

;-- 1"TOPCOAT / I 2· BINDER (COMPACTED THICKNESS, TYP.) 

12" PROCESSED GRAVEL- MDPW SPEC. M1.03.1, TYPE b 

4-6" RIP RAP STONE 
WITH FILTER FABRIC 
UNDER 

,-,--5' -6' 

INFLOW PIPE FROM 
DRIVEWAY TRENCH DRAINS 
6" SOR 35 PVC 

RIPRAP STONE SLOPE 
PROTECTION/FABRIC 
FLOW DIFFUSER 
FILTRATION STRIP AT 
END OF FIES AS 
SHOWN IN PLAN VIEW 

4-6" RIP RAP STONE 
OVERFLOW TO RAIN 
GARD N 

RETENTION BASIN 
LAWN TO BE 
MAINTAINED AT 4• 
GRASS HEIGHT. 

POOLING ZONE­
DEPTH PER PLAN 
LINE AND GRADE PER 
PLAN VIEW 

FILTRATION ZONE-
24" PLANTING MffilUM 
SOIL MATRIX REQ: 
50'1: MEDIUM SAND 
30il NATIVE TOPSOIL 
20,i; COMPOST 

NOTE: 36" DEEP SOIL 
WHERE TREES 
PROPOSED. 

FlLTER FABRIC BETWEEN FRAME & GRATE 
UNTIL SITE STABILIZED 

DO NOT FULLY CONSTRUCT RETENTION BASINS UNTIL 
REMAINDER OF SITE IS STABILIZED. 
REMOVE Am CONSTRUCTION SILTATION PRIOR 
TO FINAL PLANTING 

OVERFLOW INLET RIM EL. 46.5 

4 •• LOAM AIND SEED 
NEW ENGLAND RETENTION 
BASIN MIX 

' 11§' FINISH GRADE 
'-.,~~:\.::JJ""'':,, AS SHOWN 

PRECAST 
CONCRETE RISER 
H-20 MORTAR ALL 
COMPONENTS 

H-20 F&C'S TO GRADE + 
F==C:::,l-------it-l_RA_Fl_140NS FABRIC 

OVER STONE AND DOWN 
SIDES OF ALL LEACHING 

H-20 RISERS 
MORTAR ALL 
COMPONENTS / 

RECHARGE ZONE -
COARSE SAND OR 
GRAVEL 

MDC 
TRAP 

FOREBAY OVERFLOW 
NOT TO SCALE SEDIMENT FOREBAY 

NOT TO SCALE 

6" LOAM & SEED DISTURBED AREAS 
8" H-20 F&G (TYP.) 

FILTER FABRIC UN~ 
GRATE UNTIL LAWN 

STABILIZES 

ADJUSTING BLOCKS/H-20 RISER 

MORTAR ALL COMPONENTS 

(TYP.) 

\ 
3/4. _ 1 112• / 

DOUBLE WASHED STONE 
1.5' MIN. AROUND PIT 

& 6" UNDER PIT 

~ 4" MIN. PEASTONE 
AND MIRAFI 140NS 

FABRIC OVER STONE 

ROOF DRAIN SECTION 
NOT TO SCALE 

4• DIA PERF. SCH40 PVC 
UNDERDRAIN WITH CLEANOUT TO 
GRADE INSTALLED TO LINE SHOWN IN 
PLAN VIEW, COVER WITH MIRAFl 140N 
FABRIC. RUN BELOW SOIL MffilUM, 
CORE INTO SIDE BASIN. 

NOTE: REMOVE NATIVE 
TOPSOIL AIND SUBSOIL 

PROPOSED 
H-20 CATCH BASIN 

'tX6' -a• SHOREY SOU 
BASIN H-20 OR EQUAL 

6" STONE UNDER STRUCTURES 

UNDER ENTIRE GRASS 5.00' 

~!si~~NWITH RAIN GARDEN 
REMOVE ANY UNSUITABLE SOIL 
ENCOUNTERED (IF ANY) FOR 5' MIN. 
AROUND STONE REPLACE W/ CLEAN SAND 

~~~~~r~J~~~s. WI OVERFLOW CATCH BASIN ..:.:..,., '--=---=::.:. ....... =. ........ :.......; .... ....: ..... ..;;; ______ =, __ a...;a __ __ 

NOT TO SCALE 

1. NO SOIL OR MULCH SHALL BE PLACED AGAINST ROOT 

COLLAR OF PLANT. 

2. PLANTING DEPTH SHALL BE THE SAME OR HIGHER AS 
GROWN IN NURSERY. 

TOP OF ROOTBALL SHALL BEAR SAME 
RELATIONSHIP TO FINISHED GRADE AS TO 
PREVIOUS EXISTING GRADE--, 

~~,\ ... ~ 
~ 

~•.:---.c, 

--- PLACE BALL ON SUBSOIL. REMOVE AND 
DISCARD BURLAP EXCEPT UNDER BALL. 
REMOVE ALL SYNTHETIC SOIL WRAPPING 
MATERIALS (TREATED BURLAP, NYLON T\1'1NE, 
l\1RE BASKETS, ETC.) AND DISCARD 

---EXCAVATE SUBSOIL AS REQUIRED TO PLACE 
ROOTBALL TO PROPER ELEVATION. PLACE 
ROOTBALL DIRECTLY ON SUBSOIL 

--- EXCAVATE HOLE TO DIAMETER 3X l\1DER THAN 
ROOTBALL. BACKFILL HOLE 111TH PLANllNG SOIL 
MIX AS SPECIFIED 

3" BARK MULCH, AS SPECIFIED 

UNDISTURBED SUBGRADE 

EQ.---"i---EQ.--'--

SHRUB PLANTING 
NOT TO SCALE 

DETAIL SHEET 
TO ACCOMPANY 

SITE PLAN 
OF 

CROWELLS BOG ROAD 
BREWSTER, MA 

COMPACTED BACKFILL OR a• REPROCESSED ASPHALT GRAVEL- MDPW SPEC. M1.11.0 PREPARED FOR 

NOTE: 
1. EXCAVATE A 6" x 6" TRENCH ALONG SPECIFIED SILT FENCE LINE IMMEDIATELY AFTER 

CLEARING AND GRUBBING IS COMPLETE AND INSTALL SILT FENCE. 
2. UNROLL SILT FENCE ONE SECTION AT A TlME. POSTS SHOULD BE POSITIONED ON 

DOWNSTREAM SIDE OF FENCE. 
3. DRIVE POST INTO GROUND AND LAY THE TOE-IN FABRIC IN BOTTOM OF mrNCH. 

BACKFILL TRENCH, AND TAMP GROUND AS SHOWN IN DIAGRAM ABOVE. 
4. REMOVE SILT AND DEBRIS BEFORE ONE FOOT ACCUMULATION OCCURS AT THE 

FENCE LINE. 

SILT FENCE INSTALLATION 
1" = 1 ·- o" 

DCE #21-217 

10 TON VIB. ROLLER COMPACTED 

REMOVE TOP & SUBSOIL 

NOTE: REMOVE ANY FROST SUSCEPTIBLE MATERIAL 
TO A DEPTH OF 36" BELOW FlNISHED GRADE. 
REPLACE WITH NON FROST SUSCEPTIBLE MATERIAL 
(UESS THAN 1 Dill DRY WEIGHT PASSING /1200 SIEVE) 

NOTE: COMPACT ALL FlLL IN 6" LIFTS TO 95il MOD. 
PROCTOR DENSITY WITH 10 TON VIBRATORY ROLLER COMPACTER. 

PAVEMENT CROSS SECTION 
NOT TO SCALE 

SHEET 4 OF 4 DATE 

TIM HOLMES 
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Scale: 1 "= 20' 
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MAJOR STORMWATER MANAGEMENT PERMIT 
CASE NO. SWMP2024-03 AND SWMP2024-04 

 
APPLICANT: THE FREE SEA TURTLE, LLC,  

PAUL WALLACE, MANAGER 
PROPERTY: 162 UNDERPASS ROAD 

AND 

APPLICANT: 162 UNDERPASS LLC,  
CHARLES WHITCOMB III, MANAGER 

PROPERTY: UNDERPASS ROAD 
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Town of Brewster 
2198 Main Street 

Brewster, MA 02631-1898 
Phone: (508) 896-3701 x. 1133 

 
     

STAFF REPORT 
TO: Planning Board 
FROM: Town Planner 
RE:  Major Stormwater Permits 

c/o John M. O’Reilly, PE, PLS, J.M. O’Reilly & Associates, Inc. 
 SWMP24-03, 162 Underpass Road (Map 77 Parcel 9) (“Southern Property”) 

The Free Sea Turtle LLC, Paul Wallace, Manager 
 SWMP24-04, 0 Underpass Road (Map 77 Parcels 10 & 60) (“Northern 

Property”) 
162 Underpass LLC, Charles Whitcomb III, Manager 

DATE:  February 22, 2024 
______________________________________________________________________________ 
Recommendation 
The stormwater permit applications meet the applicable performance standards and submission 
requirements set out in the town’s Stormwater Management Regulations for issuance and approval of a 
Major Stormwater Permit. 
 
Approval should be granted subject to the continuing obligations set out in said Regulations, including 
Sections 5.7, 5.8, 5.9 (Certificates of Compliance), 6.1B (Construction practices), Section 7.2 
(Inspections), 8.3 (Recording of stormwater permit and O&M plan) and 8.5 therein. 
 
Further suggested conditions of approval:  

A. Lots 2&3 shall be combined through a so-called “81X” perimeter plan and that a recorded copy 
of the plan be provided to the Planning Office; 

B. Cross-easements to allow the shared stormwater system be executed and recorded, and a recorded 
copy of the instrument be provided to the Planning Office. 

C. Copies of the Federal NPDES Permit and SWPPP shall be provided to the Planning Office. 
D. The Applicants shall coordinate site construction access with Brewster DPW prior to the 

commencement of the projects. 
 
Background 
The underlying projects are two, separate commercial developments on undeveloped abutting properties.  
The developments include and propose to use and maintain common stormwater management 
infrastructure.  Accordingly, this staff report is prepared jointly for both permit requests/ properties. 
 
The properties both have frontage on and access to Underpass Road.  The properties were a single 
property before recently being divided by a plan endorsed by the Planning Board.  The historical and 
immediately preceding use of the properties was for a long-time excavating business.  The properties had 
been substantially altered over the years and had been almost entirely disturbed by site-work. 
 
The Applicants have also filed site plan review and special permit applications to authorize the proposed 
use and development of the properties, which will be reviewed and heard by the Planning Board in the 
near future. 

Office of: 

Planning Board 

Planning Dept. 
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The northern property is within wetlands jurisdiction.  The proposed development has already been 
reviewed and approved by the Conservation Commission through an Order of Conditions.  Before that, 
the Conservation Commission had granted wetlands and stormwater approval to allow the grading of the 
sites in advance of these development proposals.  As part of the Conservation Commission approval, the 
owner/ applicant of the Northern property is required to revegetate wetlands buffer areas with native plant 
species as specified by the Commission. 
 
Major Stormwater Management Permit Requests 
Each project triggers a Major Stormwater Permit according to Chapter 272 of the Brewster Code 
(Stormwater Management Bylaw) and Section 4 of the Bylaw’s supporting regulations, as the project 
involves net new impervious surface of 2500 sq ft or greater.  Major Stormwater Permits are subject to 
review at a public meeting, including for any waivers requested.  No waivers have been requested in the 
application or deemed necessary.  No portion of the project is located in a special flood hazard area.  The 
property is not located in a Zone II or the DCPC.   
 
Though there are wetland resource areas on the Northern Property, the shared stormwater management 
system is located entirely outside wetland resource areas per the site plans.  Accordingly, after 
consultation with the Conservation Agent, the Planning Board has been determined the stormwater 
permitting authority.   
 
The Applicants have provided the required application materials for a Major Stormwater Permit as set out 
in Appendix B of the Stormwater Management Regulations, including a site plan set consisting of five 
sheets (dated 2/2/24) and Stormwater Management Report (dated 2/2/24 revised 2/20/24), including 
HydroCad analysis of pre- and post-development conditions (dated 2/2/24) and TSS Calculations (dated 
11/22/23).  
 
The proposed construction-period BMPs are consistent with the performance standards for Major 
Stormwater Permits set out in Section 6.1B of the Stormwater Management Regulations.  The site plan 
set and Stormwater Management Report contain the specific details of the proposed erosion and 
sedimentation controls, including driveway construction apron and staked straw wattles.   
 
The post-construction stormwater management system is consistent with the Major Stormwater Permit 
performance standards for new construction set out in Section 6.2B of the Stormwater Management 
Regulations, addressing BMPs and management for both stormwater quantity and quality.  The system 
meets the applicable standards in the Massachusetts Stormwater Handbook: 

 The system consists of deep sump catch basins, gutters and downspouts and a vegetated swale 
with underground drain conveying to a subsurface leaching facility.  Additional pre-treatment is 
provided by an oil/ water grit separator in the gravel parking area.  (Industrial tight tanks for 
building floor drains will be subject to health department review and approval).  

 The system will not create off-site flooding and reduces peak run-off rates over existing 
conditions including for the 100 yr. storm event.  

 The system will recharge all run-off from the development on-site, preserving existing recharge 
volume/ capacity on-site required for development of the project. 

 The Applicants have provided a corresponding shared Operations and Maintenance Plan (dated 
2/2/24 revised 2/20/24), which adequately addresses the long-term maintenance of the post-
construction BMPs. The O&M plan also proposes non-structural BMP’s appropriate for 
commercial development such as managing snow piles and driveway sweeping.  These provisions 
constitute a Pollution Prevention Plan, which adequately addresses source controls of 
contaminants into the stormwater system.   

 The Applicant incorporated Low Impact Development-type (LID) stormwater design elements 
into the system, notably a planted water quality swale.  Run-off from roof areas will be conveyed 
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directly through gutters, downspouts and piping to subsurface infiltration basins.  Existing 
vegetation has been avoided and wetlands buffer restoration with native plants is proposed.  A 
landscape plan for each site has been provided with the zoning applications and will be subject to 
Planning Board site plan and special permit reviews. 

 The system meets TSS and Total Phosphorus Treatment and pre-treatment requirements for new 
development (both under Brewster regulation and the Massachusetts Standards). 

 Certain of the proposed commercial uses constitute ‘Land Uses with Higher Potential Pollutant 
Loads (LUHPPL),’ such as the repair and contractor uses.  The stormwater system and O&M 
plan adequately address these uses, per the relevant Massachusetts Standards. 

 Water quality volume calculations are provided and evidence that the system treats the required 
first inch of stormwater in a 100-year rain event. 

 The Applicant’s soil tests on the property, and NRCS mapping, have revealed well-draining soils. 
 Test pits suggest that there is significant separation between stormwater infiltration facilities and 

the groundwater table. 
 Draw-down for the infiltration facilities will be less than 72 hours, as required under the 

Massachusetts Standards. 
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Routing Diagram for 6125A.Turtle & Underpass LLC Project Lots 1-2-3

Prepared by J M O'Reilly & Associates Inc,  Printed 2/2/2024
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Rainfall Events Listing (selected events)

Event# Event

Name

Storm Type Curve Mode Duration

(hours)

B/B Depth

(inches)

AMC

1 25-Year Type III 24-hr Default 24.00 1 6.50 2

2 100-Year Type III 24-hr Default 24.00 1 8.50 2
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Time span=0.00-30.00 hrs, dt=0.01 hrs, 3001 points
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=117,675 sf   0.00% Impervious   Runoff Depth=1.01"Subcatchment 1EX: EXISTING PARCEL 
   Tc=6.0 min   CN=45   Runoff=2.21 cfs  0.227 af

Runoff Area=7,800 sf   100.00% Impervious   Runoff Depth=6.26"Subcatchment 1S: LOT 1 - ROOF AREA
   Tc=6.0 min   CN=98   Runoff=1.14 cfs  0.093 af

Peak Elev=57.17'  Storage=1,911 cf   Inflow=5.12 cfs  0.419 afPond 1SW: BIORETENTION SWALE
   Discarded=1.42 cfs  0.272 af   Primary=1.38 cfs  0.147 af   Outflow=2.80 cfs  0.419 af

Peak Elev=51.50'  Storage=7,593 cf   Inflow=4.83 cfs  0.426 afPond 2P: 72'x34'x6 LEACH GALLEY
   Discarded=0.69 cfs  0.426 af   Primary=0.00 cfs  0.000 af   Outflow=0.69 cfs  0.426 af

   Inflow=2.21 cfs  0.227 afReach 2R: WETLAND AREA TO THE NORTH
   Outflow=2.21 cfs  0.227 af

Runoff Area=5,440 sf   100.00% Impervious   Runoff Depth=6.26"Subcatchment 2S: LOT 2 ROOF AREA
   Tc=6.0 min   CN=98   Runoff=0.80 cfs  0.065 af

   Inflow=0.03 cfs  0.016 afReach 3R: WETLAND AREA TO THE NORTH
   Outflow=0.03 cfs  0.016 af

Runoff Area=34,980 sf   100.00% Impervious   Runoff Depth=6.26"Subcatchment 3S: PARKING & PATIO 
   Tc=6.0 min   CN=98   Runoff=5.12 cfs  0.419 af

Runoff Area=2,800 sf   0.00% Impervious   Runoff Depth=0.60"Subcatchment 4S: LANDSCAPED AREAS 
   Tc=6.0 min   CN=39   Runoff=0.02 cfs  0.003 af

Runoff Area=24,095 sf   0.00% Impervious   Runoff Depth=2.53"Subcatchment 5S: GRAVEL AREA TO THE 
   Tc=6.0 min   CN=63   Runoff=1.61 cfs  0.117 af

Runoff Area=39,325 sf   0.00% Impervious   Runoff Depth=0.22"Subcatchment 6S: AREA BEYOND 
   Tc=6.0 min   CN=32   Runoff=0.03 cfs  0.016 af

Peak Elev=59.57'   Inflow=0.02 cfs  0.003 afPond CB1: ENTRANCE CATCH BASIN
12.0"  Round Culvert  n=0.020  L=20.0'  S=0.1750 '/'   Outflow=0.02 cfs  0.003 af

Peak Elev=54.80'   Inflow=1.61 cfs  0.117 afPond CB2: CATCH BASINS IN GRAVEL AREA
12.0"  Round Culvert  n=0.020  L=50.0'  S=0.0400 '/'   Outflow=1.61 cfs  0.117 af

Total Runoff Area = 5.329 ac   Runoff Volume = 0.941 af   Average Runoff Depth = 2.12"
79.23% Pervious = 4.222 ac     20.77% Impervious = 1.107 ac
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Summary for Subcatchment 1EX: EXISTING PARCEL WATERSHED

Runoff = 2.21 cfs @ 12.12 hrs,  Volume= 0.227 af,  Depth= 1.01"
     Routed to Reach 2R : WETLAND AREA TO THE NORTH

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-30.00 hrs, dt= 0.01 hrs
Type III 24-hr  25-Year Rainfall=6.50"

Area (sf) CN Description

65,000 57 Woods/grass comb., Poor, HSG A
52,675 30 Woods, Good, HSG A

117,675 45 Weighted Average
117,675 100.00% Pervious Area

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

6.0 Direct Entry, (minimum)

Subcatchment 1EX: EXISTING PARCEL WATERSHED

Runoff

Hydrograph

Time  (hours)
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0

Type III 24-hr

25-Year Rainfall=6.50"

Runoff Area=117,675 sf

Runoff Volume=0.227 af

Runoff Depth=1.01"

Tc=6.0 min

CN=45

2.21 cfs
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Summary for Subcatchment 1S: LOT 1 - ROOF AREA

Runoff = 1.14 cfs @ 12.08 hrs,  Volume= 0.093 af,  Depth= 6.26"
     Routed to Pond 2P : 72'x34'x6 LEACH GALLEY

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-30.00 hrs, dt= 0.01 hrs
Type III 24-hr  25-Year Rainfall=6.50"

Area (sf) CN Description

* 7,800 98 Parking/Walkway/Slab, HSG A

7,800 100.00% Impervious Area

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

6.0 Direct Entry, (minimum)

Subcatchment 1S: LOT 1 - ROOF AREA

Runoff

Hydrograph

Time  (hours)
3029282726252423222120191817161514131211109876543210
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Type III 24-hr

25-Year Rainfall=6.50"

Runoff Area=7,800 sf

Runoff Volume=0.093 af

Runoff Depth=6.26"

Tc=6.0 min

CN=98

1.14 cfs
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Summary for Pond 1SW: BIORETENTION SWALE

Inflow Area = 0.803 ac,100.00% Impervious,  Inflow Depth = 6.26"    for  25-Year event
Inflow = 5.12 cfs @ 12.08 hrs,  Volume= 0.419 af
Outflow = 2.80 cfs @ 12.20 hrs,  Volume= 0.419 af,  Atten= 45%,  Lag= 7.2 min
Discarded = 1.42 cfs @ 12.20 hrs,  Volume= 0.272 af
Primary = 1.38 cfs @ 12.20 hrs,  Volume= 0.147 af
     Routed to Pond 2P : 72'x34'x6 LEACH GALLEY

Routing by Dyn-Stor-Ind method, Time Span= 0.00-30.00 hrs, dt= 0.01 hrs
Peak Elev= 57.17' @ 12.20 hrs   Surf.Area= 1,190 sf   Storage= 1,911 cf

Plug-Flow detention time= 7.7 min calculated for 0.419 af (100% of inflow)
Center-of-Mass det. time= 7.7 min ( 751.7 - 744.0 )

Volume Invert Avail.Storage Storage Description

#1 53.00' 3,205 cf Custom Stage Data (Irregular) Listed below (Recalc)

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

53.00 720 360.0 0.0 0 0 720
54.50 720 360.0 40.0 432 432 1,260
55.75 720 360.0 20.0 180 612 1,710
56.00 737 255.0 100.0 182 794 6,849
57.00 1,127 265.0 100.0 925 1,719 7,338
58.00 1,532 274.0 100.0 1,324 3,044 7,809
58.10 1,698 278.0 100.0 161 3,205 7,987

Device Routing     Invert Outlet Devices

#1 Discarded 53.00' 8.270 in/hr Exfiltration over Wetted area     Phase-In= 0.01'   
#2 Primary 53.50' 6.0"  Round 6" Pipe to Catch Basin   

L= 25.0'   CPP, projecting, no headwall,  Ke= 0.900   
Inlet / Outlet Invert= 53.50' / 53.00'   S= 0.0200 '/'   Cc= 0.900   
n= 0.010  PVC, smooth interior,  Flow Area= 0.20 sf   

Discarded OutFlow  Max=1.42 cfs @ 12.20 hrs  HW=57.16'   (Free Discharge)
1=Exfiltration  (Exfiltration Controls 1.42 cfs)

Primary OutFlow  Max=1.38 cfs @ 12.20 hrs  HW=57.16'  TW=49.36'   (Dynamic Tailwater)
2=6" Pipe to Catch Basin  (Inlet Controls 1.38 cfs @ 7.02 fps)



Type III 24-hr  25-Year Rainfall=6.50"6125A.Turtle & Underpass LLC Project Lots 1-2-3
  Printed  2/2/2024Prepared by J M O'Reilly & Associates Inc

Page 7HydroCAD® 10.20-2g  s/n 08678  © 2022 HydroCAD Software Solutions LLC

Pond 1SW: BIORETENTION SWALE

Inflow
Outflow
Discarded
Primary

Hydrograph

Time  (hours)
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Inflow Area=0.803 ac

Peak Elev=57.17'

Storage=1,911 cf

5.12 cfs

2.80 cfs

1.42 cfs

1.38 cfs
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Summary for Pond 2P: 72'x34'x6 LEACH GALLEY

Inflow Area = 1.724 ac, 64.19% Impervious,  Inflow Depth = 2.96"    for  25-Year event
Inflow = 4.83 cfs @ 12.09 hrs,  Volume= 0.426 af
Outflow = 0.69 cfs @ 12.95 hrs,  Volume= 0.426 af,  Atten= 86%,  Lag= 51.7 min
Discarded = 0.69 cfs @ 12.95 hrs,  Volume= 0.426 af
Primary = 0.00 cfs @ 0.00 hrs,  Volume= 0.000 af
     Routed to Reach 3R : WETLAND AREA TO THE NORTH

Routing by Dyn-Stor-Ind method, Time Span= 0.00-30.00 hrs, dt= 0.01 hrs
Peak Elev= 51.50' @ 12.95 hrs   Surf.Area= 2,448 sf   Storage= 7,593 cf

Plug-Flow detention time= 92.7 min calculated for 0.426 af (100% of inflow)
Center-of-Mass det. time= 92.7 min ( 864.3 - 771.6 )

Volume Invert Avail.Storage Storage Description

#1 46.00' 3,563 cf 6.00'D x 6.00'H Vertical Cone/Cylinder  x 21  Inside #2
4,181 cf Overall - 3.0" Wall Thickness = 3,563 cf

#2 46.00' 4,728 cf 34.00'W x 72.00'L x 6.00'H Prismatoid
14,688 cf Overall - 4,181 cf Embedded = 10,507 cf  x 45.0% Voids

8,291 cf Total Available Storage

Device Routing     Invert Outlet Devices

#1 Discarded 46.00' 8.270 in/hr Exfiltration over Wetted area     Phase-In= 0.01'   
#2 Primary 51.70' 10.0' long  (Profile 6) Broad-Crested Rectangular Weir   

Head (feet)  0.49  0.98  1.48   
Coef. (English)  3.12  3.41  3.59   

Discarded OutFlow  Max=0.69 cfs @ 12.95 hrs  HW=51.50'   (Free Discharge)
1=Exfiltration  (Exfiltration Controls 0.69 cfs)

Primary OutFlow  Max=0.00 cfs @ 0.00 hrs  HW=46.00'  TW=0.00'   (Dynamic Tailwater)
2=Broad-Crested Rectangular Weir  ( Controls 0.00 cfs)
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Pond 2P: 72'x34'x6 LEACH GALLEY
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Inflow Area=1.724 ac

Peak Elev=51.50'
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0.69 cfs

0.00 cfs
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Summary for Reach 2R: WETLAND AREA TO THE NORTH

Inflow Area = 2.701 ac, 0.00% Impervious,  Inflow Depth = 1.01"    for  25-Year event
Inflow = 2.21 cfs @ 12.12 hrs,  Volume= 0.227 af
Outflow = 2.21 cfs @ 12.12 hrs,  Volume= 0.227 af,  Atten= 0%,  Lag= 0.0 min

Routing by Dyn-Stor-Ind method, Time Span= 0.00-30.00 hrs, dt= 0.01 hrs

Reach 2R: WETLAND AREA TO THE NORTH

Inflow
Outflow

Hydrograph

Time  (hours)
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Inflow Area=2.701 ac
2.21 cfs

2.21 cfs
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Summary for Subcatchment 2S: LOT 2 ROOF AREA

Runoff = 0.80 cfs @ 12.08 hrs,  Volume= 0.065 af,  Depth= 6.26"
     Routed to Pond 2P : 72'x34'x6 LEACH GALLEY

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-30.00 hrs, dt= 0.01 hrs
Type III 24-hr  25-Year Rainfall=6.50"

Area (sf) CN Description

* 5,440 98 Parking/Walkway/Slab, HSG A

5,440 100.00% Impervious Area

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

6.0 Direct Entry, (minimum)

Subcatchment 2S: LOT 2 ROOF AREA

Runoff

Hydrograph

Time  (hours)
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Type III 24-hr

25-Year Rainfall=6.50"

Runoff Area=5,440 sf

Runoff Volume=0.065 af

Runoff Depth=6.26"

Tc=6.0 min

CN=98

0.80 cfs
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Summary for Reach 3R: WETLAND AREA TO THE NORTH

Inflow Area = 2.627 ac, 42.14% Impervious,  Inflow Depth = 0.07"    for  25-Year event
Inflow = 0.03 cfs @ 13.70 hrs,  Volume= 0.016 af
Outflow = 0.03 cfs @ 13.70 hrs,  Volume= 0.016 af,  Atten= 0%,  Lag= 0.0 min

Routing by Dyn-Stor-Ind method, Time Span= 0.00-30.00 hrs, dt= 0.01 hrs

Reach 3R: WETLAND AREA TO THE NORTH

Inflow
Outflow
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Inflow Area=2.627 ac
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Summary for Subcatchment 3S: PARKING & PATIO AREAS

Runoff = 5.12 cfs @ 12.08 hrs,  Volume= 0.419 af,  Depth= 6.26"
     Routed to Pond 1SW : BIORETENTION SWALE

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-30.00 hrs, dt= 0.01 hrs
Type III 24-hr  25-Year Rainfall=6.50"

Area (sf) CN Description

* 25,760 98 Parking/Walkway/Slab, HSG A
* 9,220 98 Patio Area

34,980 98 Weighted Average
34,980 100.00% Impervious Area

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

6.0 Direct Entry, (minimum)

Subcatchment 3S: PARKING & PATIO AREAS

Runoff

Hydrograph

Time  (hours)
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Type III 24-hr

25-Year Rainfall=6.50"

Runoff Area=34,980 sf

Runoff Volume=0.419 af

Runoff Depth=6.26"

Tc=6.0 min

CN=98

5.12 cfs



Type III 24-hr  25-Year Rainfall=6.50"6125A.Turtle & Underpass LLC Project Lots 1-2-3
  Printed  2/2/2024Prepared by J M O'Reilly & Associates Inc

Page 14HydroCAD® 10.20-2g  s/n 08678  © 2022 HydroCAD Software Solutions LLC

Summary for Subcatchment 4S: LANDSCAPED AREAS ALONG ROAD FOR LOT 1

Runoff = 0.02 cfs @ 12.30 hrs,  Volume= 0.003 af,  Depth= 0.60"
     Routed to Pond CB1 : ENTRANCE CATCH BASIN

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-30.00 hrs, dt= 0.01 hrs
Type III 24-hr  25-Year Rainfall=6.50"

Area (sf) CN Description

2,800 39 >75% Grass cover, Good, HSG A

2,800 100.00% Pervious Area

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

6.0 Direct Entry, (minimum)

Subcatchment 4S: LANDSCAPED AREAS ALONG ROAD FOR LOT 1

Runoff

Hydrograph

Time  (hours)
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Type III 24-hr

25-Year Rainfall=6.50"

Runoff Area=2,800 sf

Runoff Volume=0.003 af

Runoff Depth=0.60"

Tc=6.0 min

CN=39

0.02 cfs
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Summary for Subcatchment 5S: GRAVEL AREA TO THE WEST

Runoff = 1.61 cfs @ 12.09 hrs,  Volume= 0.117 af,  Depth= 2.53"
     Routed to Pond CB2 : CATCH BASINS IN GRAVEL AREA

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-30.00 hrs, dt= 0.01 hrs
Type III 24-hr  25-Year Rainfall=6.50"

Area (sf) CN Description

15,845 76 Gravel roads, HSG A
8,250 39 >75% Grass cover, Good, HSG A

24,095 63 Weighted Average
24,095 100.00% Pervious Area

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

6.0 Direct Entry, (minimum)

Subcatchment 5S: GRAVEL AREA TO THE WEST

Runoff

Hydrograph

Time  (hours)
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Type III 24-hr

25-Year Rainfall=6.50"

Runoff Area=24,095 sf

Runoff Volume=0.117 af

Runoff Depth=2.53"

Tc=6.0 min

CN=63

1.61 cfs
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Summary for Subcatchment 6S: AREA BEYOND PAVNT-BUILDING TO NORTH

Runoff = 0.03 cfs @ 13.70 hrs,  Volume= 0.016 af,  Depth= 0.22"
     Routed to Reach 3R : WETLAND AREA TO THE NORTH

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-30.00 hrs, dt= 0.01 hrs
Type III 24-hr  25-Year Rainfall=6.50"

Area (sf) CN Description

26,920 30 Woods, Good, HSG A
12,405 35 Brush, Fair, HSG A

39,325 32 Weighted Average
39,325 100.00% Pervious Area

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

6.0 Direct Entry, (minimum)

Subcatchment 6S: AREA BEYOND PAVNT-BUILDING TO NORTH

Runoff

Hydrograph

Time  (hours)
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Type III 24-hr

25-Year Rainfall=6.50"

Runoff Area=39,325 sf

Runoff Volume=0.016 af

Runoff Depth=0.22"

Tc=6.0 min

CN=32

0.03 cfs
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Summary for Pond CB1: ENTRANCE CATCH BASIN

Inflow Area = 0.064 ac, 0.00% Impervious,  Inflow Depth = 0.60"    for  25-Year event
Inflow = 0.02 cfs @ 12.30 hrs,  Volume= 0.003 af
Outflow = 0.02 cfs @ 12.30 hrs,  Volume= 0.003 af,  Atten= 0%,  Lag= 0.0 min
Primary = 0.02 cfs @ 12.30 hrs,  Volume= 0.003 af
     Routed to Pond 2P : 72'x34'x6 LEACH GALLEY

Routing by Dyn-Stor-Ind method, Time Span= 0.00-30.00 hrs, dt= 0.01 hrs
Peak Elev= 59.57' @ 12.30 hrs

Device Routing     Invert Outlet Devices

#1 Primary 59.50' 12.0"  Round Culvert   
L= 20.0'   CPP, projecting, no headwall,  Ke= 0.900   
Inlet / Outlet Invert= 59.50' / 56.00'   S= 0.1750 '/'   Cc= 0.900   
n= 0.020  Corrugated PE, corrugated interior,  Flow Area= 0.79 sf   

Primary OutFlow  Max=0.02 cfs @ 12.30 hrs  HW=59.57'  TW=49.97'   (Dynamic Tailwater)
1=Culvert  (Inlet Controls 0.02 cfs @ 0.72 fps)

Pond CB1: ENTRANCE CATCH BASIN

Inflow
Primary

Hydrograph

Time  (hours)
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Inflow Area=0.064 ac

Peak Elev=59.57'

12.0"

Round Culvert

n=0.020

L=20.0'

S=0.1750 '/'

0.02 cfs

0.02 cfs



Type III 24-hr  25-Year Rainfall=6.50"6125A.Turtle & Underpass LLC Project Lots 1-2-3
  Printed  2/2/2024Prepared by J M O'Reilly & Associates Inc

Page 18HydroCAD® 10.20-2g  s/n 08678  © 2022 HydroCAD Software Solutions LLC

Summary for Pond CB2: CATCH BASINS IN GRAVEL AREA

Inflow Area = 0.553 ac, 0.00% Impervious,  Inflow Depth = 2.53"    for  25-Year event
Inflow = 1.61 cfs @ 12.09 hrs,  Volume= 0.117 af
Outflow = 1.61 cfs @ 12.09 hrs,  Volume= 0.117 af,  Atten= 0%,  Lag= 0.0 min
Primary = 1.61 cfs @ 12.09 hrs,  Volume= 0.117 af
     Routed to Pond 2P : 72'x34'x6 LEACH GALLEY

Routing by Dyn-Stor-Ind method, Time Span= 0.00-30.00 hrs, dt= 0.01 hrs
Peak Elev= 54.80' @ 12.09 hrs

Device Routing     Invert Outlet Devices

#1 Primary 54.00' 12.0"  Round Culvert   
L= 50.0'   CPP, projecting, no headwall,  Ke= 0.900   
Inlet / Outlet Invert= 54.00' / 52.00'   S= 0.0400 '/'   Cc= 0.900   
n= 0.020  Corrugated PE, corrugated interior,  Flow Area= 0.79 sf   

Primary OutFlow  Max=1.60 cfs @ 12.09 hrs  HW=54.79'  TW=48.33'   (Dynamic Tailwater)
1=Culvert  (Inlet Controls 1.60 cfs @ 2.40 fps)

Pond CB2: CATCH BASINS IN GRAVEL AREA

Inflow
Primary

Hydrograph

Time  (hours)
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Inflow Area=0.553 ac

Peak Elev=54.80'

12.0"

Round Culvert

n=0.020

L=50.0'

S=0.0400 '/'

1.61 cfs

1.61 cfs
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Time span=0.00-30.00 hrs, dt=0.01 hrs, 3001 points
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=117,675 sf   0.00% Impervious   Runoff Depth=2.01"Subcatchment 1EX: EXISTING PARCEL 
   Tc=6.0 min   CN=45   Runoff=5.51 cfs  0.452 af

Runoff Area=7,800 sf   100.00% Impervious   Runoff Depth=8.26"Subcatchment 1S: LOT 1 - ROOF AREA
   Tc=6.0 min   CN=98   Runoff=1.49 cfs  0.123 af

Peak Elev=57.98'  Storage=3,017 cf   Inflow=6.70 cfs  0.553 afPond 1SW: BIORETENTION SWALE
   Discarded=1.49 cfs  0.339 af   Primary=1.54 cfs  0.214 af   Outflow=3.03 cfs  0.553 af

Peak Elev=51.90'  Storage=8,155 cf   Inflow=6.63 cfs  0.618 afPond 2P: 72'x34'x6 LEACH GALLEY
   Discarded=0.71 cfs  0.524 af   Primary=2.82 cfs  0.094 af   Outflow=3.53 cfs  0.618 af

   Inflow=5.51 cfs  0.452 afReach 2R: WETLAND AREA TO THE NORTH
   Outflow=5.51 cfs  0.452 af

Runoff Area=5,440 sf   100.00% Impervious   Runoff Depth=8.26"Subcatchment 2S: LOT 2 ROOF AREA
   Tc=6.0 min   CN=98   Runoff=1.04 cfs  0.086 af

   Inflow=3.10 cfs  0.147 afReach 3R: WETLAND AREA TO THE NORTH
   Outflow=3.10 cfs  0.147 af

Runoff Area=34,980 sf   100.00% Impervious   Runoff Depth=8.26"Subcatchment 3S: PARKING & PATIO 
   Tc=6.0 min   CN=98   Runoff=6.70 cfs  0.553 af

Runoff Area=2,800 sf   0.00% Impervious   Runoff Depth=1.37"Subcatchment 4S: LANDSCAPED AREAS 
   Tc=6.0 min   CN=39   Runoff=0.07 cfs  0.007 af

Runoff Area=24,095 sf   0.00% Impervious   Runoff Depth=4.07"Subcatchment 5S: GRAVEL AREA TO THE 
   Tc=6.0 min   CN=63   Runoff=2.63 cfs  0.187 af

Runoff Area=39,325 sf   0.00% Impervious   Runoff Depth=0.71"Subcatchment 6S: AREA BEYOND 
   Tc=6.0 min   CN=32   Runoff=0.28 cfs  0.053 af

Peak Elev=59.65'   Inflow=0.07 cfs  0.007 afPond CB1: ENTRANCE CATCH BASIN
12.0"  Round Culvert  n=0.020  L=20.0'  S=0.1750 '/'   Outflow=0.07 cfs  0.007 af

Peak Elev=55.27'   Inflow=2.63 cfs  0.187 afPond CB2: CATCH BASINS IN GRAVEL AREA
12.0"  Round Culvert  n=0.020  L=50.0'  S=0.0400 '/'   Outflow=2.63 cfs  0.187 af

Total Runoff Area = 5.329 ac   Runoff Volume = 1.462 af   Average Runoff Depth = 3.29"
79.23% Pervious = 4.222 ac     20.77% Impervious = 1.107 ac
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Summary for Subcatchment 1EX: EXISTING PARCEL WATERSHED

Runoff = 5.51 cfs @ 12.10 hrs,  Volume= 0.452 af,  Depth= 2.01"
     Routed to Reach 2R : WETLAND AREA TO THE NORTH

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-30.00 hrs, dt= 0.01 hrs
Type III 24-hr  100-Year Rainfall=8.50"

Area (sf) CN Description

65,000 57 Woods/grass comb., Poor, HSG A
52,675 30 Woods, Good, HSG A

117,675 45 Weighted Average
117,675 100.00% Pervious Area

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

6.0 Direct Entry, (minimum)

Subcatchment 1EX: EXISTING PARCEL WATERSHED

Runoff

Hydrograph

Time  (hours)
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Type III 24-hr

100-Year Rainfall=8.50"

Runoff Area=117,675 sf

Runoff Volume=0.452 af

Runoff Depth=2.01"

Tc=6.0 min

CN=45

5.51 cfs
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Summary for Subcatchment 1S: LOT 1 - ROOF AREA

Runoff = 1.49 cfs @ 12.08 hrs,  Volume= 0.123 af,  Depth= 8.26"
     Routed to Pond 2P : 72'x34'x6 LEACH GALLEY

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-30.00 hrs, dt= 0.01 hrs
Type III 24-hr  100-Year Rainfall=8.50"

Area (sf) CN Description

* 7,800 98 Parking/Walkway/Slab, HSG A

7,800 100.00% Impervious Area

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

6.0 Direct Entry, (minimum)

Subcatchment 1S: LOT 1 - ROOF AREA

Runoff

Hydrograph

Time  (hours)
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Type III 24-hr

100-Year Rainfall=8.50"

Runoff Area=7,800 sf

Runoff Volume=0.123 af

Runoff Depth=8.26"

Tc=6.0 min

CN=98

1.49 cfs
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Summary for Pond 1SW: BIORETENTION SWALE

Inflow Area = 0.803 ac,100.00% Impervious,  Inflow Depth = 8.26"    for  100-Year event
Inflow = 6.70 cfs @ 12.08 hrs,  Volume= 0.553 af
Outflow = 3.03 cfs @ 12.25 hrs,  Volume= 0.553 af,  Atten= 55%,  Lag= 10.1 min
Discarded = 1.49 cfs @ 12.25 hrs,  Volume= 0.339 af
Primary = 1.54 cfs @ 12.25 hrs,  Volume= 0.214 af
     Routed to Pond 2P : 72'x34'x6 LEACH GALLEY

Routing by Dyn-Stor-Ind method, Time Span= 0.00-30.00 hrs, dt= 0.01 hrs
Peak Elev= 57.98' @ 12.25 hrs   Surf.Area= 1,524 sf   Storage= 3,017 cf

Plug-Flow detention time= 9.1 min calculated for 0.553 af (100% of inflow)
Center-of-Mass det. time= 9.1 min ( 749.6 - 740.5 )

Volume Invert Avail.Storage Storage Description

#1 53.00' 3,205 cf Custom Stage Data (Irregular) Listed below (Recalc)

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

53.00 720 360.0 0.0 0 0 720
54.50 720 360.0 40.0 432 432 1,260
55.75 720 360.0 20.0 180 612 1,710
56.00 737 255.0 100.0 182 794 6,849
57.00 1,127 265.0 100.0 925 1,719 7,338
58.00 1,532 274.0 100.0 1,324 3,044 7,809
58.10 1,698 278.0 100.0 161 3,205 7,987

Device Routing     Invert Outlet Devices

#1 Discarded 53.00' 8.270 in/hr Exfiltration over Wetted area     Phase-In= 0.01'   
#2 Primary 53.50' 6.0"  Round 6" Pipe to Catch Basin   

L= 25.0'   CPP, projecting, no headwall,  Ke= 0.900   
Inlet / Outlet Invert= 53.50' / 53.00'   S= 0.0200 '/'   Cc= 0.900   
n= 0.010  PVC, smooth interior,  Flow Area= 0.20 sf   

Discarded OutFlow  Max=1.49 cfs @ 12.25 hrs  HW=57.98'   (Free Discharge)
1=Exfiltration  (Exfiltration Controls 1.49 cfs)

Primary OutFlow  Max=1.54 cfs @ 12.25 hrs  HW=57.98'  TW=51.55'   (Dynamic Tailwater)
2=6" Pipe to Catch Basin  (Inlet Controls 1.54 cfs @ 7.82 fps)
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Pond 1SW: BIORETENTION SWALE

Inflow
Outflow
Discarded
Primary

Hydrograph

Time  (hours)
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Inflow Area=0.803 ac

Peak Elev=57.98'

Storage=3,017 cf

6.70 cfs

3.03 cfs

1.49 cfs

1.54 cfs
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Summary for Pond 2P: 72'x34'x6 LEACH GALLEY

Inflow Area = 1.724 ac, 64.19% Impervious,  Inflow Depth = 4.30"    for  100-Year event
Inflow = 6.63 cfs @ 12.09 hrs,  Volume= 0.618 af
Outflow = 3.53 cfs @ 12.34 hrs,  Volume= 0.618 af,  Atten= 47%,  Lag= 15.2 min
Discarded = 0.71 cfs @ 12.34 hrs,  Volume= 0.524 af
Primary = 2.82 cfs @ 12.34 hrs,  Volume= 0.094 af
     Routed to Reach 3R : WETLAND AREA TO THE NORTH

Routing by Dyn-Stor-Ind method, Time Span= 0.00-30.00 hrs, dt= 0.01 hrs
Peak Elev= 51.90' @ 12.34 hrs   Surf.Area= 2,448 sf   Storage= 8,155 cf

Plug-Flow detention time= 85.3 min calculated for 0.618 af (100% of inflow)
Center-of-Mass det. time= 85.3 min ( 855.4 - 770.1 )

Volume Invert Avail.Storage Storage Description

#1 46.00' 3,563 cf 6.00'D x 6.00'H Vertical Cone/Cylinder  x 21  Inside #2
4,181 cf Overall - 3.0" Wall Thickness = 3,563 cf

#2 46.00' 4,728 cf 34.00'W x 72.00'L x 6.00'H Prismatoid
14,688 cf Overall - 4,181 cf Embedded = 10,507 cf  x 45.0% Voids

8,291 cf Total Available Storage

Device Routing     Invert Outlet Devices

#1 Discarded 46.00' 8.270 in/hr Exfiltration over Wetted area     Phase-In= 0.01'   
#2 Primary 51.70' 10.0' long  (Profile 6) Broad-Crested Rectangular Weir   

Head (feet)  0.49  0.98  1.48   
Coef. (English)  3.12  3.41  3.59   

Discarded OutFlow  Max=0.71 cfs @ 12.34 hrs  HW=51.90'   (Free Discharge)
1=Exfiltration  (Exfiltration Controls 0.71 cfs)

Primary OutFlow  Max=2.82 cfs @ 12.34 hrs  HW=51.90'  TW=0.00'   (Dynamic Tailwater)
2=Broad-Crested Rectangular Weir  (Weir Controls 2.82 cfs @ 1.40 fps)
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Pond 2P: 72'x34'x6 LEACH GALLEY

Inflow
Outflow
Discarded
Primary

Hydrograph

Time  (hours)
3029282726252423222120191817161514131211109876543210

F
lo

w
  

(c
fs

)

7

6

5

4

3

2

1

0

Inflow Area=1.724 ac

Peak Elev=51.90'

Storage=8,155 cf

6.63 cfs

3.53 cfs

0.71 cfs

2.82 cfs
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Summary for Reach 2R: WETLAND AREA TO THE NORTH

Inflow Area = 2.701 ac, 0.00% Impervious,  Inflow Depth = 2.01"    for  100-Year event
Inflow = 5.51 cfs @ 12.10 hrs,  Volume= 0.452 af
Outflow = 5.51 cfs @ 12.10 hrs,  Volume= 0.452 af,  Atten= 0%,  Lag= 0.0 min

Routing by Dyn-Stor-Ind method, Time Span= 0.00-30.00 hrs, dt= 0.01 hrs

Reach 2R: WETLAND AREA TO THE NORTH
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Summary for Subcatchment 2S: LOT 2 ROOF AREA

Runoff = 1.04 cfs @ 12.08 hrs,  Volume= 0.086 af,  Depth= 8.26"
     Routed to Pond 2P : 72'x34'x6 LEACH GALLEY

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-30.00 hrs, dt= 0.01 hrs
Type III 24-hr  100-Year Rainfall=8.50"

Area (sf) CN Description

* 5,440 98 Parking/Walkway/Slab, HSG A

5,440 100.00% Impervious Area

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

6.0 Direct Entry, (minimum)

Subcatchment 2S: LOT 2 ROOF AREA
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Type III 24-hr

100-Year Rainfall=8.50"

Runoff Area=5,440 sf

Runoff Volume=0.086 af

Runoff Depth=8.26"

Tc=6.0 min

CN=98
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Summary for Reach 3R: WETLAND AREA TO THE NORTH

Inflow Area = 2.627 ac, 42.14% Impervious,  Inflow Depth = 0.67"    for  100-Year event
Inflow = 3.10 cfs @ 12.34 hrs,  Volume= 0.147 af
Outflow = 3.10 cfs @ 12.34 hrs,  Volume= 0.147 af,  Atten= 0%,  Lag= 0.0 min

Routing by Dyn-Stor-Ind method, Time Span= 0.00-30.00 hrs, dt= 0.01 hrs

Reach 3R: WETLAND AREA TO THE NORTH
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Summary for Subcatchment 3S: PARKING & PATIO AREAS

Runoff = 6.70 cfs @ 12.08 hrs,  Volume= 0.553 af,  Depth= 8.26"
     Routed to Pond 1SW : BIORETENTION SWALE

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-30.00 hrs, dt= 0.01 hrs
Type III 24-hr  100-Year Rainfall=8.50"

Area (sf) CN Description

* 25,760 98 Parking/Walkway/Slab, HSG A
* 9,220 98 Patio Area

34,980 98 Weighted Average
34,980 100.00% Impervious Area

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

6.0 Direct Entry, (minimum)

Subcatchment 3S: PARKING & PATIO AREAS
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Type III 24-hr

100-Year Rainfall=8.50"

Runoff Area=34,980 sf

Runoff Volume=0.553 af

Runoff Depth=8.26"

Tc=6.0 min

CN=98

6.70 cfs
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Summary for Subcatchment 4S: LANDSCAPED AREAS ALONG ROAD FOR LOT 1

Runoff = 0.07 cfs @ 12.11 hrs,  Volume= 0.007 af,  Depth= 1.37"
     Routed to Pond CB1 : ENTRANCE CATCH BASIN

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-30.00 hrs, dt= 0.01 hrs
Type III 24-hr  100-Year Rainfall=8.50"

Area (sf) CN Description

2,800 39 >75% Grass cover, Good, HSG A

2,800 100.00% Pervious Area

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

6.0 Direct Entry, (minimum)

Subcatchment 4S: LANDSCAPED AREAS ALONG ROAD FOR LOT 1
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Type III 24-hr

100-Year Rainfall=8.50"

Runoff Area=2,800 sf

Runoff Volume=0.007 af

Runoff Depth=1.37"

Tc=6.0 min

CN=39

0.07 cfs
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Summary for Subcatchment 5S: GRAVEL AREA TO THE WEST

Runoff = 2.63 cfs @ 12.09 hrs,  Volume= 0.187 af,  Depth= 4.07"
     Routed to Pond CB2 : CATCH BASINS IN GRAVEL AREA

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-30.00 hrs, dt= 0.01 hrs
Type III 24-hr  100-Year Rainfall=8.50"

Area (sf) CN Description

15,845 76 Gravel roads, HSG A
8,250 39 >75% Grass cover, Good, HSG A

24,095 63 Weighted Average
24,095 100.00% Pervious Area

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

6.0 Direct Entry, (minimum)

Subcatchment 5S: GRAVEL AREA TO THE WEST
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Type III 24-hr

100-Year Rainfall=8.50"

Runoff Area=24,095 sf

Runoff Volume=0.187 af

Runoff Depth=4.07"

Tc=6.0 min

CN=63

2.63 cfs
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Summary for Subcatchment 6S: AREA BEYOND PAVNT-BUILDING TO NORTH

Runoff = 0.28 cfs @ 12.32 hrs,  Volume= 0.053 af,  Depth= 0.71"
     Routed to Reach 3R : WETLAND AREA TO THE NORTH

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-30.00 hrs, dt= 0.01 hrs
Type III 24-hr  100-Year Rainfall=8.50"

Area (sf) CN Description

26,920 30 Woods, Good, HSG A
12,405 35 Brush, Fair, HSG A

39,325 32 Weighted Average
39,325 100.00% Pervious Area

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

6.0 Direct Entry, (minimum)

Subcatchment 6S: AREA BEYOND PAVNT-BUILDING TO NORTH
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Type III 24-hr

100-Year Rainfall=8.50"

Runoff Area=39,325 sf

Runoff Volume=0.053 af

Runoff Depth=0.71"

Tc=6.0 min

CN=32

0.28 cfs
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Summary for Pond CB1: ENTRANCE CATCH BASIN

Inflow Area = 0.064 ac, 0.00% Impervious,  Inflow Depth = 1.37"    for  100-Year event
Inflow = 0.07 cfs @ 12.11 hrs,  Volume= 0.007 af
Outflow = 0.07 cfs @ 12.11 hrs,  Volume= 0.007 af,  Atten= 0%,  Lag= 0.0 min
Primary = 0.07 cfs @ 12.11 hrs,  Volume= 0.007 af
     Routed to Pond 2P : 72'x34'x6 LEACH GALLEY

Routing by Dyn-Stor-Ind method, Time Span= 0.00-30.00 hrs, dt= 0.01 hrs
Peak Elev= 59.65' @ 12.11 hrs

Device Routing     Invert Outlet Devices

#1 Primary 59.50' 12.0"  Round Culvert   
L= 20.0'   CPP, projecting, no headwall,  Ke= 0.900   
Inlet / Outlet Invert= 59.50' / 56.00'   S= 0.1750 '/'   Cc= 0.900   
n= 0.020  Corrugated PE, corrugated interior,  Flow Area= 0.79 sf   

Primary OutFlow  Max=0.07 cfs @ 12.11 hrs  HW=59.65'  TW=49.98'   (Dynamic Tailwater)
1=Culvert  (Inlet Controls 0.07 cfs @ 1.03 fps)

Pond CB1: ENTRANCE CATCH BASIN
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Inflow Area=0.064 ac

Peak Elev=59.65'

12.0"

Round Culvert
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Summary for Pond CB2: CATCH BASINS IN GRAVEL AREA

Inflow Area = 0.553 ac, 0.00% Impervious,  Inflow Depth = 4.07"    for  100-Year event
Inflow = 2.63 cfs @ 12.09 hrs,  Volume= 0.187 af
Outflow = 2.63 cfs @ 12.09 hrs,  Volume= 0.187 af,  Atten= 0%,  Lag= 0.0 min
Primary = 2.63 cfs @ 12.09 hrs,  Volume= 0.187 af
     Routed to Pond 2P : 72'x34'x6 LEACH GALLEY

Routing by Dyn-Stor-Ind method, Time Span= 0.00-30.00 hrs, dt= 0.01 hrs
Peak Elev= 55.27' @ 12.09 hrs

Device Routing     Invert Outlet Devices

#1 Primary 54.00' 12.0"  Round Culvert   
L= 50.0'   CPP, projecting, no headwall,  Ke= 0.900   
Inlet / Outlet Invert= 54.00' / 52.00'   S= 0.0400 '/'   Cc= 0.900   
n= 0.020  Corrugated PE, corrugated interior,  Flow Area= 0.79 sf   

Primary OutFlow  Max=2.63 cfs @ 12.09 hrs  HW=55.27'  TW=49.62'   (Dynamic Tailwater)
1=Culvert  (Inlet Controls 2.63 cfs @ 3.34 fps)

Pond CB2: CATCH BASINS IN GRAVEL AREA
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Brewster Planning Board 

2198 Main Street 

Brewster, MA 02631-1898 

(508) 896-3701 x1133 
brewplan@brewster-ma.gov 

MEETING MINUTES 
Wednesday, January 24, 2024 at 6:30 pm 

 Brewster Town Office Building  
 

Chair Amanda Bebrin convened a meeting of the Planning Board at 6:30 pm with the following members participating: 
Charlotte Degen, Tony Freitas, Rob Michaels, Elizabeth Taylor (remotely), and Alex Wentworth.  Madalyn Hillis-Dineen 
was not present.  Also participating: Jon Idman, Town Planner, and Lynn St. Cyr, Senior Department Assistant.  Bebrin 
declared that a quorum of the Planning Board was present.  The Meeting Participation Statement and Recording 
Statement were read. 
 
6:32 PM PUBLIC ANNOUNCEMENTS AND COMMENT 
None. 
 
6:32 PM JOINT PUBLIC HEARING WITH BREWSTER TREE WARDEN 
Case No. 2024-02: Applicant/Owner Town of Brewster proposes selective tree cutting or removal along the approximate 
2.5 mile length of Millstone Road, associated with the Town’s Millstone Road Improvements Project.  As Millstone Road 
is a town way and designated scenic road, the Planning Board will hold a joint public hearing with the Tree Warden on 
the proposed tree work pursuant to Massachusetts General Laws Chapter 87, Section 3 and Chapter 40, Section 15C. 
Documents: 

 01/04/24 Memorandum from Griffin Ryder, Department of Public Works Director 

 01/05/24 Application with plan set and plant palette 
 
Bebrin recused herself from this application and Wentworth took over as Chair. Tree Warden Josh Sargent and 
Department of Public Works Director Griffin Ryder were present for the hearing.  Steve Rhoads, P.E. of VHB participated 
remotely. 
 
Motion by Degen to Open the Joint Public Hearing with the Brewster Tree Warden on Case No. 2024-02.  Second by 
Michaels.  Vote: 5-0-0. 
 
Ryder directed the Planning Board to his memorandum dated January 4, 2024.  He stated that the Millstone Road 
Improvements Project has been underway for some time and there had been push backs from residents due to 
anticipated impacts.  The Town has focused on reducing these impacts including the amount of tree removal associated 
with the project.  Ryder stated that Millstone Road runs from Route 137 to Route 6A, approximately 2.5 miles, and is a 
very forested area.  Ryder further stated that this road was built and natural vegetation such as pin oaks and pitch pines 
grew up around the road.  Ryder stated that there has been a lot of public input on this project.  Ryder noted that 
certain sections of the road are outside of the road layout.  He described the area near Spring Rock and an area near 
Lund Farm Way which is being pulled back to the right of way and off resident property.  This allows for three new trees 
to be planted.  Generally, there is not a lot of space to plant new trees along Millstone Road. 
 
Ryder stated that he has walked the site several times with Sargent and the plans have been revised based on those site 
visits.  He gave specific examples such as elimination of grass strips so that trees could be saved.  Safety and resident 
concerns were considered in the design.  Ryder again stated that this is a very forested area.   Trees are layered so in 
some cases removing the first row of trees is beneficial as some have been impacted by salt and trimming.  He stated 
that not every tree proposed for removal has been identified but stand-alone trees of 9 inches or greater have been 

Approved:  

Vote:  



 

 
PB Minutes 01/24/24                               Page 2 of 4 

 

identified.  Ryder stated that there are not any specimen trees on the road but identified an area towards the end of 
Millstone Road near Route 6A in which 30-inch maples trees would remain and be maintained.  The trees proposed for 
removal are pines, pitch pines, or oaks.  There are several trees that have been damaged due to insects or fungicide as 
well as trees in poor shape from continuous top offs from utility companies.  These trees will be removed but have not 
been identified as stand-alone trees for removal because they’re already impacted.  Ryder directed the Planning Board 
to sheet #10 in the plan set.  He stated that there are five trees that were proposed to be removed near Pinewood Drive.  
The trees are in a resident’s front yard and provide screening, so the design has been revised to remove a proposed 
grass strip in the area and keep four of the five trees originally proposed for removal.  The plans will be revised and 
provided to the Planning Department.  Ryder stated that the town has tried to work with residents on various options 
and has even developed a plant palette for resident’s consideration in the replanting phase.  A template containing trees 
and shrubs that work well together is being created.  Ryder stated that conversations between the Town and residents 
will continue.  The plans for tree removal will continue to be revised.  As of now, there are 12 stand-alone trees 
proposed for removal. 
 
Wentworth asked Idman to summarize the expectations of the Planning Board for this application.  Idman responded 
that the shade tree statute and scenic roads act allow for a joint public hearing with the Planning Board and Tree 
Warden. Idman suggested the Planning Board discuss any objections or concerns they have and after that discussion 
look to make a motion to allow the tree removal work to proceed without objection and provide conditions, if any. 
 
Bill Henchy, 64 Old Meadow Road, stated that he has a long tenure with this project and the project has come a long 
way.  He thanked the DPW team for all their work on the project.  Henchy asked that revised plans be provided and that 
the Planning Board include a condition in their decision that revised plans be provided the project scope changes. 
 
Taylor asked when tree removal will take place. Ryder responded that he is hopeful that construction will begin in the 
Fall 2024 and the trees would be cleared in the Fall.  If there was a delay, the trees most likely would not be removed 
until the following Spring.  Tree trimming would also take place at the same time.  Taylor stated that she was hoping that 
bird nesting season could be avoided.  Ryder stated that the DPW is sensitive to bird nesting season and he hopes to 
avoid it.  Michaels stated that he was impressed with the amount of outreach that has been done. He gave an example 
of meeting a neighbor while on a site visit who was enthused and could not wait for the project to begin.  He also 
appreciated the effort that has gone in to planning the tree removal.  Degen appreciated all the work that has been put 
into the project especially the community outreach and replanting options that have been offered to the residents.  She 
noted that high bush blueberries were proposed and thought there may be an opportunity for community blueberry 
picking.  Freitas stated that he appreciated the public outreach. He stated that the Town has been proactive and 
accommodating in their approach.  Wentworth also expressed appreciation for the community outreach efforts and all 
the work the Town is putting into the project. 
 
Motion by Degen to Close the Joint Public Hearing with the Brewster Tree Warden on Case No. 2024-02.  Second by 
Michaels.  Vote: 5-0-0. 
 
Motion by Michaels to Allow the Work Proposed in Case No. 2024-02 to Proceed without Objections subject to the 
Conditions that the Town: 1) Continue the public outreach, planning and decision-making process for the tree work as 
described in the memorandum from Griffin Ryder, DPW Director, dated January 4, 2024; 2) Submit revised plans to 
the Board seasonably to reflect changes in the tree work as the Project advances; and 3) Undertake the work in 
consideration of the bird nesting season to the maximum extent practicable.  Second by Degen.  Roll call vote:  Taylor-
yes; Michaels-yes; Degen-yes; Freitas-yes; and Wentworth-yes.  Vote: 5-0-0. 
 
6:58 PM PLANNING DISCUSSION 
2023 Planning Board Annual Report. 
Documents: 

 Draft 2023 Planning Board Annual Report and photos reviewed for inclusion in report 
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The Planning Board reviewed and discussed the draft 2023 Planning Board Annual Report.  Motion by Degen to Approve 
Draft 2023 Planning Board Annual Report, as amended. Second by Wentworth. Roll call vote: Wentworth-yes; 
Michaels-yes; Degen-yes; Freitas-yes; Taylor-yes; and Bebrin-yes. Vote: 6-0-0. 
 
7:05 PM PLANNING DISCUSSION CONTINUED 
The Planning Board will review and generally discuss the number and type of stormwater management permits received 
in 2023. 
Documents: 

 Spreadsheet titled “2023 Stormwater Management Permits” 
 
The Planning Board reviewed the number of stormwater permit applications received in 2023 for Planning Board (major) 
or Planning Department (minor) review.  51 permit applications were received.  48 permits were issued with 2 
applications withdrawn and 1 application currently pending.  Of the 48 permits issued, 17 were major permits including 
1 modification and 31 were minor permits including 1 modification.  For comparison in 2022, there were a total of 15 
permits issued with 13 being minor and 2 being major.   
 
Michaels noted that of the 17 major permits approved by the Planning Board 4 were approved with a waiver.  Waivers 
were mostly related to phosphorous.  Michaels stated that Brewster standards are different from state standards for 
phosphorous so the Planning Board may want to consider making Brewster standards more like Massachusetts.  
Michaels also noted that several of the minor permits issued were for pools.  There were also many permits issued for 
ADUs.  Idman stated that it is important for the Planning Board to be cognizant of both major and minor permits.  Idman 
stated that he expects the Planning Board will hold a public hearing with stakeholders for feedback on the stormwater 
management bylaw.  Michaels stated that the data will be helpful in discussing the bylaw including the current 
thresholds and possible changes to those thresholds.  Wentworth suggested the information being tracked include 
proposed square footage for each project so the Planning Board could more easily determine whether thresholds need 
to be adjusted.   
 
Taylor asked if the Planning Board should be looking at pools and regulations for drainage and treatment.  Idman 
responded that Town Code Chapter 115 deals with illicit discharges and the DPW is the overseeing authority.  Idman 
stated that he has worked on revisions to the bylaw and discussed them with town staff.  He will continue to pursue 
these revisions.  There is not a lot of familiarity with this bylaw and the standards are not very clear. A reference to the 
bylaw is included in stormwater permits issued for pools.  
 
Degen inquired as to costs.  She stated that she believed the costs of stormwater management for plans and 
infrastructure were high.  Wentworth stated that he would be happy to provide numbers for costs related to his project.  
He described the estimates he received thus far as massive.  Freitas stated that engineers who have been before the 
Planning Board for stormwater permit applications have noted that additional costs related to stormwater can range 
between $30,000-$40,000.  Idman stated that costs are something that could hopefully be discussed at a public hearing. 
He also noted that of all the stormwater permit applications submitted only 4-5 were for commercial projects and most 
permit applications were for single-family residential projects.  Idman stated that costs should be considered as they 
relate to lot type.  There are marginal lots which may require more stormwater management.  Bebrin stated that further 
discussion on allowances for topography and use of natural elements with less disturbance as opposed to manmade 
stormwater infrastructure should be considered. 
 
7:20 PM APPROVAL OF MEETING MINUTES 
Approval of Meeting Minutes:  January 10, 2024. 
The Board reviewed the January 10, 2024 meeting minutes.  Motion by Degen to Approve January 10, 2024 Meeting 
Minutes, as amended.  Second by Michaels. Roll call vote: Michaels-yes; Degen-yes; Freitas-yes; Taylor-yes; 
Wentworth-yes; and Bebrin yes. Vote: 6-0-0. 
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7:22 PM COMMITTEE REPORTS 
Degen summarized the January 22nd Select Board meeting which included an executive session related to the 
purchase/lease of property.  The Select Board meeting included discussion on the childcare subsidy pilot program, 
Brewster Inn licensing, Vesper Road private road betterment, the potential hiring of two additional fire/rescue staff and 
the use of grant funds for hiring those staff, and the Nauset Regional School Agreement. Bebrin summarized the joint 
meeting of Bay and Pond Property Planning Committees and the Select Board on January 23rd.  The meeting focused on 
firming up the final masterplans for the pond and bay properties.  There was a decision made to include an area 
designated for a future community center on the bay property plan.  The current “secluded zone” was designated for 
municipal uses.  The final forum will be held virtually on February 15th.  Taylor stated that the Pond Property Planning 
Committee voted for the property to be used for housing and a municipal wastewater treatment plant.  Bebrin 
encouraged the public to review the plans and documents on the Town’s website and attend the final forum. 
 
7:28 PM FOR YOUR INFORMATION 
The Planning Board received a notice from the Orleans Planning Board for a public hearing on February 13, 2024. 
 
7:30 PM MATTERS NOT REASONABLY ANTICIPATED BY THE CHAIR 
None. 
 
There was a discussion on providing a summary of pros and cons for projects before the Planning Board as a tool the 
public could use to better understand projects.  Idman noted that a summary may be seen as pre-judgment on 
regulatory matters but thought it could be useful for town wide projects.   
 
Idman announced that the Annual CPTC Conference will take place on March 16th. 
 
Motion by Wentworth to Adjourn.  Second by Degen.   Roll call vote:  Wentworth-yes; Michaels-yes; Degen-yes; 
Freitas-yes; Taylor-yes; and Bebrin-yes. Vote: 6-0-0.   The meeting adjourned at 7:35 PM.  
 
Next Planning Board Meeting Date: February 14, 2024. 
 
Respectfully submitted, 
 
 
 
 
__________________________________________ 
Lynn St. Cyr, Senior Department Assistant, Planning 
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