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NAME OF BOARD/COMM:  Conservation Commission  

FILED BY:    Linda Hansen, Conservation Administrator   

DATE OF MEETING:   Wednesday, March 3, 2021 

TIME OF MEETING:   6:30PM 

PLACE OF RECORDING:   Wayland Town Building (Council on Aging) – 41 Cochituate Rd. 

 
NOTE: Notices and agendas are to be posted at least 48 hours in advance of the meetings excluding 
Saturdays, Sundays, and legal holidays.   
 

*In compliance with the revised Open Meeting Law requirements, we will live stream the meeting via 

Zoom as well as WayCAM. The Zoom meeting can be entered using the following link: 

https://zoom.us/j/95997239054?pwd=Mkhqd3Q0RlJ3Mm9mbU8rd0p2c0FFUT09 

Password: 465156 

The meeting may be viewed live on the WayCam Government Channel (Comcast 9, Verizon 38).  

Public Comment will be received either through Zoom** or by phone at 508-358-6812 for this 

meeting. The phone number will be active during the public comment portion of the meeting. Thank 

you in advance for your patience; we intend to address all calls that come in during the Public 

Comment period.  

In addition to being live streamed, WayCam will record the meeting and this recording will be made 

available to the public as soon after the meeting as is practicable. No in-person attendance of 

members of the public will be permitted, but every effort will be made to ensure that the public can 

adequately access the proceedings.  

**To make a public comment via Zoom, perform a virtual “hand raise”. The meeting moderator will 

contact you via a chat message to acknowledge your request and will inform the chair of your request 

to comment. Instructions for performing a virtual “hand raise” can be found at 

https://support.zoom.us/hc/en-us/articles/205566129-Raising-your-hand-In-a-webinar  

Proposed Meeting Agenda – Wednesday, March 3, 2021 
Items without a specific time noted may be taken out of order at any time during the meeting. 

1. Approve Consultant fees (not to exceed $4,000) for guidance on vernal pool related issues 
from Wetland filing fee account 

2. Public Hearings/Public Meetings 
a. 6:30PM – 6 Springhill Road DEP File # 322-XXX – Continued Public Hearing, Notice of 

Intent filed pursuant to the Wetland Protection Act (310 CMR 10.0) and a Chapter 194 
application filed pursuant to Wayland’s Wetlands and Water Resource Protection Bylaw, 
submitted by Hanbeeth Kim for the installation of the a 12 x 16 foot shed in the rear 
yard at 6 Springhill Road in Wayland, MA.  The proposed work is within the 100-foot 
wetland buffer zone. Property is shown on Assessor’s Map 24, Parcel 043. 

https://zoom.us/j/95997239054?pwd=Mkhqd3Q0RlJ3Mm9mbU8rd0p2c0FFUT09
https://support.zoom.us/hc/en-us/articles/205566129-Raising-your-hand-In-a-webinar
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b. 6:35PM – 16 Linn Lane D-969 – Public Meeting, Request for Determination filed 
pursuant to Wayland’s Wetlands and Water Resource Protection Bylaw Chapter 194 and 
the Wetlands Protection Act, submitted by Robert McInturff for the replacement of a 
failed septic system at 16 Linn Lane in Wayland, MA. Property is shown on Assessor’s 
Map 49 Parcel 17. 

c. 6:45PM – 23 Alpine Road D-970 – Public Meeting, Request for Determination of 
Applicability filed pursuant to the Wetlands Protection Act and a Chapter 194 
application filed pursuant to Wayland’s Wetlands and Water Resource Protection Bylaw, 
submitted by James Seaborg for the removal of an existing dwelling and the 
construction of a single family dwelling with associated site work at 23 Alpine Road. 
Property is shown on Assessor’s Map 06, Parcel 02.   

d. 7:00PM - Loker Conservation and Recreation Area, 412 Commonwealth Road DEP File 
#322-953 – Public Meeting, Notice of Intent filed pursuant to Wayland’s Wetlands and 
Water Resource Protection Bylaw Chapter 194 and the Wetlands Protection Act, 
submitted by Louise Miller, for the installation of synthetic turf field, sport field lighting, 
parking lot, stormwater drainage system, parking lot and pedestrian lighting, emergency 
vehicle access drive, and pedestrian walkways at Loker Conservation and Recreation 
Area, 412 Commonwealth Road, Wayland, MA. Property is shown on Assessor’s Map 49 
Parcel 064B. 

e. 7:45PM – 24 School Street DEP File # 322-965 – Public Hearing, Notice of Intent filed 
pursuant to the Wetlands Protection Act, submitted by Chris D’Antonio for the 
construction of twelve new townhouses, driveway and parking areas, subsurface 
sewage disposal system, stormwater management system, and supporting utilities at 24 
School Street in Wayland, MA. Property is shown on Assessor’s Map 52, Parcel 189. 
Specific items for discussion: 
i. Presentation by applicant regarding any new material since previous hearing 

ii. Select a peer reviewer for the MODFLOW modeling analysis 
3. Stormwater and Land Disturbance Permit Applications  

a. 68 Plain Road – SMLD-71, Construction of a new single family house, work includes 
demolition of the existing structure, a new driveway, septic system, drainage system, 
landscaping, utility connections, and related site work.  

b. 105 Plain Road – SMLD-72, Proposed Conservation Cluster Subdivision to create two 
lots. Lot 1 would contain and preserve the existing historic home. Lot 2 would contain 4 
proposed dwelling units plus open space. Work would also include a common driveway, 
utilities, stormwater management, septic system, and miscellaneous site work.  

4. Other: 
a. RSC Community Grant Bobolink Sign Review  
b. Consider reintroduction of Bobwhite at Sedgemeadow? 
c. RSC Riverfest 2021, should the Commission host an event? 
d. Placement of a memorial tree or bench for John Hynes and Roger Backman 

5. Public Comment 
6. Approve Minutes: 

a. 02.10.2021 
7. Adjournment  
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The next Scheduled Conservation Commission Meeting is tentatively scheduled for March 24, 2021. 
 
NOTE: Per changes to the Open Meeting Law, notice of any meeting of a public body shall include “A 
listing of topics that the chair reasonably anticipates will be discussed at the meeting”.  AG’s Office 
guidelines state that the list of topics shall have sufficient specificity to reasonably advise the public of 
the issue to be discussed.   
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M E M O R A N D U M  
 
TO: Mr. Paul Brinkman, P.E., Town Engineer, Wayland Department of Public Works 

  
FROM: Laura Nolan and Polly Crocker, Kleinfelder 

 
DATE:  February 18, 2021 

 
SUBJECT:  Loker Turf Field Stormwater Management Assessment for Phosphorus Removal 

 

 
A portion of the Town of Wayland resides in the Charles River watershed and is thus subject to 
the total maximum daily load (TMDL) for phosphorus (P) assigned to the watershed. As part of 
their Municipal Small Municipal Separate Stormwater Sewer System (MS4) Permit, Wayland is 
required to achieve a 42 percent reduction in P loading, which equates to 19 kilograms per year 
(kg/yr). A proposed development to construct the Loker Turf Field Project is within the portion of 
Wayland in the Charles River watershed, providing an opportunity to reduce P loading. 
 
This memorandum documents the expected P removal of the proposed stormwater best 
management practices (BMPs) of the Loker Turf Field Project. In addition, Kleinfelder assessed 
the proposed project for enhanced P removal opportunities via additional stormwater 
management strategies. Results presented herein represent estimates and further analysis would 
be required to verify P removal as part of the design process. 
 

1 ESTIMATED PHOSPHORUS REMOVAL OF PROPOSED DEVELOPMENT 

The proposed project design (see References, Section 4) includes two BMPs to enhance 
stormwater management including subsurface infiltration chambers under the parking lot and a 
turf field with 12-15 inch aggregate sub-base. Preliminary soil analysis suggests native A soils 
and therefore all facilities are designed to infiltrate. Kleinfelder estimated P removal potential for 
the BMPs using the methodology outlined in Appendix F of the MS4 Permit. Generally, this 

approach involved calculating the P load from proposed land uses draining to the BMP
1
 and the 

P load reduction from the BMP
2
. All P loading and reduction rates represent average annual 

estimates. 
 
For the infiltrating turf field, the land use is designated as pervious area with class A soils. P 
removal rates for porous pavement are used as a proxy for the infiltrating turf field. For the 
subsurface chambers in the parking lot, the land use of the impervious drainage area is 
designated as highway. A subsurface infiltration BMP is used for P reduction rates. As presented 
in Table 1, the proposed BMPs are estimated to remove roughly 0.3 kg/yr of P, or 2% of Wayland’s 
required 19 kg/yr P reduction per the Charles River Watershed TMDL for P.   

 
1
MS4 Permit Appendix F Attachment 3, Table 3-1 

2
MS4 Permit Appendix F, Attachment 3 
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Table 1. Estimated P Removal Summary 

 Value Unit Source 

Infiltrating Turf Field 

Turf field P load rate 0.03 
(0.01) 

lbs/ac/yr 
(kg/ac/yr) 

MS4 Permit, App F-A1, Table 1-2 
(assumes Developed Land Pervious 
(DevPERV) - Hydro Soil Group A land 
use) 

Porous pavement P load 
reduction 

62 % MS4 Permit, App F-A3, table 3-22 
(assumes 12 inch filter course depth 
based on CD 5/L7.04) 

Estimated drainage area 1.8 ac Dimensions from construction drawings, 
sheet L4.01  

Estimated P removal 0.02 kg/yr  

 

Parking Lot Infiltration Chambers 

Parking lot P load rate 1.34 
(0.61) 

lbs/ac/yr 
(kg/ac/yr) 

MS4 Permit, App F-A1, Table 1-2 
(assumes Highway land use; directly 
connected impervious cover) 

Subsurface chamber P load 
reduction 

100 % MS4 Permit, App F-A1, Table 1-2 
(assumes Highway land use) 

Estimated drainage area 0.5 ac Stormwater Report, App E 

Estimated P removal 0.29 kg/yr  

TOTAL ESTIMATED P 
REMOVAL  

0.31 kg/yr  

 
Although the infiltrating turf field BMP is very large, it provides minimal P reduction because it is 
managing stormwater from a land use type with very low P loading rates. However, this BMP will 
infiltrate large volumes of stormwater, reducing stormwater volumes and flows to the existing 
stormwater system thereby improving conditions downstream. The stormwater chambers under 
the parking lot offer the largest P removal potential as they will treat stormwater from the 
impervious parking lot, which has high P loading rates. Based on the plan drawings and 
stormwater report, the impervious area associated with the parking lot is classified as directly 
connected impervious cover. Managing more stormwater from impervious surfaces will offer more 
P reduction benefits and get Wayland closer to compliance with the TMDL requirements. 
Additional P removal opportunities at this project site are discussed in Section 2. 
 

2 ADDITIONAL PHOSPHORUS REMOVAL OPPORTUNITIES 

Kleinfelder assessed the project site for additional opportunities to remove P with a goal of 
managing more runoff from impervious surfaces with high P loading rates. Each proposed 
opportunity and its estimated P removal rates are detailed further below. 
 
Alternative 1 – Parking Lot Bioretention 
Alternative 1 would include managing stormwater from the roughly 1,300 square feet (0.03 acres) 
of the parking lot that is not currently designed to drain to the subsurface chambers by converting 
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one of the greened islands in the parking lot to a bioretention planter with curb cuts to allow 
stormwater to flow in (Figure 1). This alternative would provide an additional 0.02 kg/yr of P 
removal (see Table 2).  
 

 

Figure 1. Alternative 1 drainage area (highlighted in pink) could be graded so that water would 

flow into the green island nearest the subsurface infiltration chambers. 

 

Table 2. Alternative 1 Estimated P Removal Summary  

 Value Unit Source 

Parking lot P load rate  1.34 
(0.61) 

lbs/ac/yr 
(kg/ac/yr) 

MS4 Permit, App F-A1, Table 1-2 
(assumes Highway land use) 

Bioretention planter P load 
reduction 

100 % MS4 Permit, App F-A3, table 3-10 
(assumes 1.5 in BMP capacity) 

Estimated drainage area  0.03 ac Estimated from construction drawing 
measurements (sheet L4.02) 

TOTAL ESTIMATED P 
REMOVAL 

0.02 kg/yr  

 



 

 Page 4 of 8 February 18, 2021 

© 2020 Kleinfelder  www.kleinfelder.com 

KLEINFELDER   2882 Prospect Park Dr., Suite 200, Rancho Cordova, CA  95670    p | 916.366-1701    f | 916.366-7013   

Alternatively, the parking lot could be redesigned to allow this portion of impervious cover to drain 
to the proposed subsurface chamber that is designed for the rest of the parking area. The P load 
reduction would be the same for either option. 

 
Alternative 2A – Access Road Water Quality Swale 
Alternative 2A would include managing stormwater from the access road leading from 
Commonwealth Road to the proposed parking lot with water quality swales on each side of the 
road or one side of the road, depending on final grading and design goals (Figure 2). This 
alternative would provide an additional 0.01 kg/yr of P removal (see Table 3).  

 

 

Figure 2. Alternative 2A drainage area (highlighted in red) could be graded so that runoff would 

flow into a water quality swale on each side of the road or to one side of the road for treatment 

before reaching the stormwater collection system. 

 

Table 3. Alternative 2A Estimated P Removal Summary  

 Value Unit Source 

Access road P load rate  1.34 
(0.61) 

lbs/ac/yr 
(kg/ac/yr) 

MS4 Permit, App F-A1, Table 1-2 
(assumes Highway land use) 

Swale P load reduction 29 % MS4 Permit, App F-A3, table 3-10 
(assumes 1.5in BMP capacity) 

Estimated drainage area 0.6 ac Estimated from construction drawing 
measurements, sheet L5.02 

TOTAL ESTIMATED P 
REMOVAL 

0.1 kg/yr  
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Alternative 2B – Access road grass swales and rain gardens 
Alternative 2B would include managing stormwater from the access road leading from 
Commonwealth Road to the proposed parking lot by constructing grass swales to drain to rain 
gardens for treatment before ultimately flowing to the existing stormwater collection system 
(Figure 3, Figure 4). This alternative would provide an additional 0.4 kg/yr of P removal (see Table 
4) offering better P removal than Alternative 2A. However, high groundwater was noted in the soil 
investigation, which may prohibit infiltrative rain gardens; further soil testing would be required 
prior to final design.  
 

 
 

Figure 3. Alternative 2B drainage area (highlighted in red) would flow to a grass swale on each side of the 

road which would flow to a rain garden for treatment before reaching the existing stormwater collection 

system. 
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Figure 4. a) Eastern rain garden potential footprint and b) Western rain garden potential footprint. 

 

Table 4. Alternative 2B P Removal Summary  

 Value Unit Source 

Access road P load rate  1.34 
(0.61) 

lbs/ac/yr 
(kg/ac/yr) 

MS4 Permit, App F-A1, Table 1-2 
(assumes Highway land use) 

Bioretention P load reduction 100 % MS4 Permit, App F-A3, table 3-10 
(assumes 1.5in BMP capacity) 

Estimated drainage area 0.6 
 

ac Estimated from construction drawing 
measurements, sheet L5.02 

TOTAL ESTIMATED P 
REMOVAL 

0.4 kg/yr  

 
Alternative 2C – Access road & Commonwealth Road grass swales and rain gardens 
Alternative 2C would include managing stormwater from the access road and Commonwealth 
Road (surface flow and/or catch basin flow) for the area shown in  Figure 5. This alternative would 
direct runoff to rain gardens for treatment before ultimately flowing to the existing stormwater 
collection system. Modifications to the stormwater system would be required to redirect surface 
flow from a portion of Commonwealth Road to/from the proposed rain gardens. This alternative 
would provide an additional 0.7 kg/yr of P removal (see Table 5). It should be noted that high 
groundwater was noted in the soil investigation, which could prohibit infiltrative rain gardens; 
further soil testing would be required prior to final design.  
 

a 

b 
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Figure 5. Alternative 2C drainage area from access road and Commonwealth Road (existing catch basins 

are circled in red) 

 

Table 5. Alternative 2C P Removal Summary 

 Value Unit Source 

Access road & Commonwealth 
Road P load rate  

1.34 
(0.61) 

lbs/ac/yr 
(kg/ac/yr) 

MS4 Permit, App F-A1, Table 1-2 
(assumes Highway land use) 

Bioretention P load reduction 100 % MS4 Permit, App F-A3, table 3-10 
(assumes 1.5 in BMP capacity) 

Estimated drainage area 1.2 
 

ac Estimated from Google Earth 
measurements 

TOTAL ESTIMATED P 
REMOVAL 

0.7 kg/yr  

 
The alternatives identified herein represent a potential improvement in P removal, allowing the 
Town to incrementally work toward their required P load reduction of 19 kg/yr. Alternative 1 may 
be combined with any of the Alternative 2 options for improved P removal. As shown in Table 6, 
Alternative 2C would provide the greatest P removal but could also require more complicated 
design and construction than the other alternatives. Each of these alternatives should be further 
examined for feasibility through the design process. 
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Table 6. Combined Alternative P Removal Summary 

BMP BMP P removal 
(kg/yr) 

Combined P Removal 
(kg/yr)* 

Percent of Required 
P Reduction** 

Project as Designed 0.31 - 1.63% 

Alternative 1 0.02 0.33 1.73% 

Alternative 2A 0.11 0.42 2.22% 

Alternative 2B 0.39 0.70 3.66% 

Alternative 2C 0.70 1.01 5.31% 

*P reduction when alternative BMP performance is combined with the performance of the project as 

designed 

**19 kg/yr required P reduction 

 

3 OTHER MS4 PERMIT COMPLIANCE OPPORTUNITIES 

This project provides several excellent opportunities for community outreach, education and 
stewardship that align with Minimum Control Measures (MCM) 1 of the MS4 Permit. Vegetated 
systems such as rain gardens and swales offer community planting opportunities. Educational 
signage describing the purpose and benefits of the stormwater management elements of the 
project would be seen by the many visitors to the new facilities. Wayland Middle School is a 20-
minute walk, which could be used as an outdoor classroom. Adding more visible stormwater 
management infrastructure would greatly enhance the long-term community benefits of this 
project while reducing P and improving water quality.  
 

4 REFERENCES 

Construction Drawings – Bid Set (2/28/2019): 

https://www.wayland.ma.us/sites/g/files/vyhlif4016/f/pages/19-1054_loker_bid_plans_02_28_2019.pdf 

 

Stormwater Report (9/10/2018): 

https://www.wayland.ma.us/sites/g/files/vyhlif4016/f/uploads/_20180910_wayland_loker_sw_report-

combined.pdf 

 

Soil Assessment (4/4/18): 

https://www.wayland.ma.us/sites/g/files/vyhlif4016/f/pages/loker_assessment_areas_memo_04.04.18_-

_final2_0.pdfv 





























































































Stormwater Management Report 
 

105 Plain Road 
Wayland, Massachusetts 

 
May 6, 2020 

Revised January 12, 2021 
 

Prepared by: 
Sullivan, Connors & Associates, Inc. 

121 Boston Post Road 
Sudbury, MA 

 
The purpose of this analysis is to summarize the design calculations, and design a stormwater 
management system in accordance with the requirements of the Town of Wayland Subdivision 
Rules and Regulations and the Stormwater Bylaw, Chapter 193.  
 

Existing Conditions: 
The site consists of a 5.5 acre parcel located at 105 Plain Road. The lot is currently developed 
as a single family house including several outbuildings, pool, and tennis court, and has an 
existing impervious area of 26,345 square feet. The rear portion of the site behind the 
pool/tennis court is currently wooded sloping down to the rear of the property. There are no 
known wetland resources within 100 feet of the site or proposed work. Site topography is fairly 
flat sloping down away from Plain Road toward the rear (south) and side (east) property lines 
with an overall elevation change of approximately 14 feet.   
 
The Natural Resource Conservation Service has mapped the soils within the proposed project 
area as Haven Silt Loam, which is a well-drained highly permeable soil classified as soil group A.   
Soil testing for the septic systems was performed by this office in March 2020. The results were 
consistent with the soil mapping and showed well-drained sand. 
 
Proposed Conditions: 
The proposed project consists of a cluster development subdivision consisting of two (2) total 
lots. The front lot shown as Lot 1 on the plan would contain and preserve the existing house. The 
rear lot shown as Lot 2 on the plan would contain four (4) detached dwelling units. Both lots 
would have access off a proposed 500 foot long private roadway. The site would be serviced by 
a private on-site septic system and municipal water extended from Plain Road.  

 
The total post development impervious area used in the calculations is 37,300 square feet. This 
includes the proposed roadway, existing roof and impervious areas to remain on Lot 1, and 
impervious areas for the proposed driveways and dwelling units (assumed allowance of 3,700 
square feet of impervious per dwelling unit). This would be an increase of 10,955 S.F. +/- over 
the existing conditions.  
 
In order to mitigate the increase in runoff due to the impervious area, a stormwater management 
system has been proposed, which will collect runoff from the common driveway and portions of 
the development area. The stormwater management includes two subsurface infiltration systems 
(cultec drywells). One located at the entrance of the roadway and the second at the end within 
the cul-de-sac. Surface runoff would be collected via catch basins and conveyed to a 
hydrodynamic separator for pretreatment, and then a subsurface infiltration system for final 
treatment, recharge, and reduction of peak flow rates. 

 



 

USGS LOCUS MAP 

 

 

 

SITE 

LOCATION 



 

 

MA D.E.P. STORMWATER STANDARDS REQUIRED DOCUMENTATION 

 
Standard 1: No New Untreated Discharges 

There are no new untreated discharges to any wetland resource area.  
 
A stone outlet splash pad has been placed at the drainage system overflow.  

 
Stormwater Discharge Velocity:    

12” FE: QFULL= 3.9 cfs / VFULL= 4.9 fps   
 

Riprap sizing: Use: Riprap Size = 3” Minimum 
 Length= 6 feet   

   
          

 



 

 
 
 

Standard 2:  Peak Rate Attenuation 

The analysis indicates the proposed project will not result in an increase in peak rate or 
volume of runoff for the 2-yr 10-yr, and 100-yr storm events. The calculations were performed 
with HydroCAD 9.10 Stormwater modeling Software, which utilizes Soil Conservation Service 
(SCS) Technical Release No. 20 (TR-20) and SCS Technical Release 55 (TR-55), Urban 
Hydrology for Small Watersheds. Rainfall intensities are based upon the most current NOAA 
Atlas 14 data. 
 
Stormwater was analyzed along the downgradient property lines below the limit of work.  
 
The following table summarized the peak rate and volume of runoff leaving the property to 
verify there would be no increases under the post-development condition. 
 
 
Table 1: Peak Rate of Runoff         

Storm Event  2-year 10-year 25-year 100-year 

Intensity 3.3 inches 5.1 inches 6.3 inches 8.0 inches 

  
Existing  

(Proposed) 
Existing  

(Proposed) 
Existing  

(Proposed) 
Existing  

(Proposed) 

Rear Property Line 
 

0.0 cfs 
(0.0 cfs) 

0.1 cfs 
(0.1 cfs) 

0.4 cfs 
(0.3 cfs) 

1.5 cfs 
(1.5 cfs) 

East Property Line 
 

0.0 cfs 
(0.0 cfs) 

0.0 cfs 
(0.0 cfs) 

0.1 cfs 
(0.1 cfs) 

0.5 cfs 
(0.5 cfs) 

 
 
Table 2: Volume of Runoff          

Storm Event  2-year 10-year 25-year 100-year 

Intensity 3.3 inches 5.1 inches 6.3 inches 8.0 inches 

 
Existing  

(Proposed) 
Existing  

(Proposed) 
Existing  

(Proposed) 
Existing  

(Proposed) 

Rear Property Line 
 

0.0 ac-ft 
(0.0 ac-ft) 

0.03 ac-ft 
(0.03 ac-ft) 

0.11 ac-ft 
(0.10 ac-ft) 

0.29 ac-ft 
(0.26 ac-ft) 

East Property Line 
 

0.0 ac-ft 
(0.0 ac-ft) 

0.01 ac-ft 
(0.01 ac-ft) 

0.03 ac-ft 
(0.02 ac-ft) 

0.06 ac-ft 
(0.03 ac-ft) 

 
 
 
 
 
 
 
 
 
 



 

 
Standard 3:  Stormwater Recharge 

The proposed Stormwater management system has been designed to provide recharge of 
stormwater in excess of that required by Standard 3. Recharge has been provided through 
two drywells.   
 
Required Recharge Volume: 
 Increase to impervious area = 10,955 S.F.  

On-site Hydrologic Soil Group = A (0.60”/impervious area) 
Recharge Volume = 10,955 S.F. x 0.6 / 12 =  548 cubic feet 

  
Proposed Recharge Volume  
 FRONT Subsurface infiltration System = 630 c.f.  
 REAR Subsurface infiltration System = 2,915 c.f. (to overflow) 
 Total Proposed Recharge Volume = 3,545 Cubic Feet   
 
Pretreatment: 

Hydrodynamic Separator = 80% TSS removal 
  
 
Draw Down Calculations – 72 hours maximum allowed 
  = Volume / (Saturated Hydraulic Conductivity x Bottom Area) 

 
FRONT Infiltration System 
= 630 cubic feet / (8.27 in/hr x  312 sq. ft. / 12 in/ft) = 3 hours 
 
REAR Infiltration System 
= 2,915 cubic feet / (8.27 in/hr x  1,395 sq. ft. / 12 in/ft) = 3 hours 
 
 

Groundwater Separation 
The bottom of drywells have been set a minimum of 2 feet above estimated 
groundwater and/or ledge elevation based upon on-site soil testing. A mounding 
analysis has also been provided for the rear drywell as required.  

 
 
 
 
 
 
 
 



 

Standard 4:  Water Quality 

The proposed project has been designed to remove greater than  80% of the total 
suspended solids (TSS) through the use of a rain garden and subsurface infiltration system.  
 
Area 1 (to Infiltration System) 

1 2 3 4 5 

BMP TSS removal 
Starting TSS                     

(5 from previous BMP) 
TSS Removal         

( 2 * 3 ) 
Remaining TSS           

( 3 - 4 ) 

Hyd. Separator 
(Stormceptor) 

80% 100% 80% 20% 

Subsurface 
Infiltration  

80% 20% 16% 4% 

 
 
 

Total TSS Removal = 96%  

 
FRONT Infiltration System 

Required Water Quality Volume (WQV): 1.0 inches  
  Tributary Impervious Area = 2,400 s.f.  

1.0” x 2,400 s.f. /12 =  200 Cubic Feet 
 Proposed Storage Volume (WQV) = 630 Cubic Feet  
 
FRONT Hydrodynamic Separator 
TSS removal rate = 80% 

Drainage Area = 0.2 acres   
Impervious Area = 0.1 acres 
Water Quality Flow Rate Conversion 

   WQF = qu x A x WQV = 0.1 cfs   
    Where  

qu=795 csm/in 
    A = impervious area = 0.0001 sq. mi. 

WQV = 1-inch 
 

 
REAR Infiltration System 

Required Water Quality Volume (WQV): 1.0 inches  
  Tributary Impervious Area = 17,815 s.f.  

1.0” x 17,815 s.f. /12 =  1,484 Cubic Feet 
 Proposed Storage Volume (WQV) = 2,915 Cubic Feet  
 
REAR Hydrodynamic Separator 
TSS removal rate = 80% 

Drainage Area = 0.66 acres  
Impervious Area = 0.4 acres 
Water Quality Flow Rate Conversion 

   WQF = qu x A x WQV = 0.51 cfs   
    Where  

qu=795 csm/in 
    A = impervious area = 0.00064 sq. mi. 

WQV = 1-inch 
 



 

Standard 5:  Land Uses With Higher pollutant Loads 

Not applicable - The proposed use is not classified as a land use with higher pollutant loads. 
 

 

Standard 6:  Critical Areas 

Not applicable – The site is not located within any critical areas. 
 
 
Standard 7:  Redevelopment 

The proposed project is a partial redevelopment. However, all of the stormwater standards 
have been met.  
 
 
Standard 8:  Construction Period Controls 

Construction period erosion and sedimentation controls have been provided on the design 
plans, and a Stormwater Pollution Prevention Plan has been prepared. 
 
 
Standard 9:  Operation and Maintenance Plan 

An Operation and Maintenance Plan has been attached with this report. 
 
 
Standard 10:  Illicit Discharges  

Based upon site observations made by Sullivan Connors and Associates, no illicit 
discharges have been observed on the site. All proposed sewerage flow shall be discharged 
to the proposed subsurface sewerage disposal system. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 













 

Private Roadway, Plain Road, Wayland, MA 
Stormwater Operations and Management Plan 

 
 
Stormwater Management System Owner:  Property Owners 
Responsible Party:   Property Owners 
 
General Conditions: 
Stormwater systems should be inspected at least once per year, and be scheduled, whenever 
possible, within 48 hours of a 1” or larger storm event. Upon completion of inspection, the inspector 
should specify any necessary corrective actions to be taken by ownership of the infiltration facility. 
Items to be inspected and maintained are described in the following sections.  All assessments can 
be based upon visual inspections. 
  
Based on the findings of the inspection, the Responsible Party shall immediately schedule the 
appropriate maintenance.  Some minor maintenance, such as the removal of blockages or debris 
accumulation may be conducted at the time of the inspection.   
 
The owner of the property shall maintain a log of all operation and maintenance activities, including 
without limitation, inspections, repairs, replacement and disposal (for disposal, the log shall indicate 
the type of material and the disposal location). This log shall be made available to Planning Board or 
its designated Reviewing Agent upon request 
 
 
Accompanying Plans 
Plans “Definitive Plan, Cluster Development, 105 Plain Road in Wayland MA,” dated April 20, 2020 
including any revisions, is part of this document and depict the locations of all stormwater BMP’s. 

 
 
Source Control Measures: 
The following source control and pollution prevention measures shall be employed on the site to 
prevent contamination of stormwater runoff:  
 

• Control litter on the site. 

• Cover any dumpsters and maintain them to prevent leaks. 

• Store lawn and deicing chemicals under cover. 

• Apply fertilizers and pesticides sparingly to prevent washoff.  

• Use of slow release nitrogen and low phosphorus fertilizers is encouraged.  

• No fertilization or pesticide application in or near any wetland resource area.  

• Limit exterior washing of vehicles and equipment to locations that drain to pervious surfaces 
and away from storm drains.  

• Clean up spills immediately with absorbent materials; avoid washing of pavement.  

• Pump and maintain septic systems.  

• Use alternative deicers such as calcium chloride and magnesium chloride in lieu of sodium 
based deicers.  

• Designate areas for snow storage in upland locations where meltwater can drain onto 
pervious surfaces away from water resources and wells. 

• Discharge of any material other that stormwater to the stormwater system (drywell) is not 
permitted.  

• Sweep any pavement areas regularly.  
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Drywell / Subsurface infiltration system 
The drywell is located at the base of the common driveway. Surface features for locating the system would 
include four cleanouts to grade. 
 
Drywells shall be inspected after every major storm in the first few months after construction. After this 
initial period, the systems should be inspected at least twice annually (spring and fall) with one inspection 
performed after a major storm to see if they have fully drained. If the infiltration system does not drain 
within 72 hours of the end of a storm, then remediation may be necessary including replacement of the 
system. Heavy Machinery should not operate near of over the drywell. The outlet shall be inspected for 
functionality, debris and scour. 
 
 
Deep Sump Catch Basin and Stormceptor 
There is a catch basin and stormceptor located at the entrance near Plain Road and in the cul-de-sac at the 
end of the Roadway. The catch basin is serviced through the surface inlet grate and Stormceptor is via the 
manhole cover to grade. 
 
Cleaning and maintaining the catch basins and Stormceptor will help improve the long term 
functionality of the drywells. The actual removal of sediments and associated pollutants and trash occurs 
only when sumps are cleaned out; therefore, regular maintenance is required.  The more frequent the 
cleaning, the less likely sediments will be re-suspended and subsequently discharged.  Frequent cleaning also 
results in more volume available for future storms and enhances the overall performance.  At a minimum, 
structures should be inspected four times annually, and cleaned whenever sediment accumulation exceeds 8 
inches.  Cleaning shall be performed with a vacuum truck, and disposal of the accumulated sediment and 
hydrocarbons must be in accordance with applicable local, state, and federal guidelines and regulations. At 
each inspection, inspect gas trap hoods and repair as necessary.  Inspect outlet pipe and remove debris. 

 
Vegetation  
The on-site vegetation and landscaped areas shall be inspected. Vegetation shall be dense and healthy.  The 
inspector shall determine and document: (1) whether fertilizing is required (2) the areas where maintenance is 
required, and (3) the areas which shall be protected against erosion.  In addition, any recently seeded areas 
shall be inspected for failures. 
 
Eroded areas shall be filled and compacted, if necessary, and reseeded as soon as possible.  If an area 
erodes twice, then a geotextile fabric is to be installed to stabilize the area to allow vegetation to be 
established.  These maintenance activities shall take place during the planting season.  Areas affected by lack 
of rainfall shall be watered.  If a recently established vegetated area is determined to be inadequate for erosion 
control it shall be re-fertilized with microbial release, not sulfur encapsulated, fertilizer, (using half of the rate 
originally applied).  If the stand is more than 60% damaged, it shall be reestablished, following the original 
preparation and seeding instructions.  Areas of repeated erosion/scour problems shall be lined with riprap only 
after twice attempting to stabilize the area with geotextile fabric. 

 
Street Sweeping 
Street sweeping of the roadway should be performed at least twice per year, preferably in the spring after the 
snow has melted and in the fall, prior to snowfall. Disposal of the sweepings must be in accordance with 
applicable local, state, and federal guidelines and regulations. 
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Reporting and Record Keeping 
The responsible party will be responsible for maintaining accurate Maintenance Logs for all maintenance and 
inspections. The maintenance logs shall be kept on site for a minimum of three (3) years and be available for 
inspection by the Town municipal departments or other auditing authority, including inspections, repairs, 
replacement and disposal (for disposal, the log shall indicate the type of material and the disposal location). 
This will be a perpetual requirement of the Owners or their Designated Party. 

 
The Site Maintenance Log will be completed as described above, and at a minimum will include: 

a. The date of inspection or activity;  
b.  Name of inspector;  
c. Recent rain events; 
d.  The condition of each BMP listed above; 

  e. Description of the need for maintenance or corrective actions; 
  f. Any cleaning and disposal records.  
 

Easements: 
The site drainage system is located within the “common driveway easement,” as shown on the applicable 
plans. 
   
 
Changes to Operation and Maintenance Plans  
The owner(s) of the stormwater management system must notify the Planning Board or its designated 
Reviewing Agent of changes in ownership or assignment of financial responsibility.  
 
 
Estimated Budget 
The estimated annual budget to perform the routine scheduled maintenance is approximately $2,000. This 
estimate does not include the repair of structures, pipes, embankments; cleaning drain lines; snow 
plowing; or other non-routine tasks. 
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Stormwater Operations and Maintenance BMP Inspection Form 
 

 
Project: Plain Road Private Roadway         Date:     
 
Owner:        By:    
          
   
Location: Plain Road           Rain Events:  24 hrs = 

Wayland, MA       72 hrs =        
           

 
Deep Sump Catch Basin & Stormceptor 

 
Sediment 

Depth 
Oil depth 

Structural 
Condition 

Hood / Tee 
Condition 

Last 
Cleaned 

Action Required 

Catch  
Basin 1 

 
 
 

        

Catch  
Basin 2 

 
 
 

        

Stormceptor 
1 - Front 

 
 
 

        

Stormceptor 
2 - Rear 

 
 
 

        

 
Infiltration Systems 

 Sediment 
Depth 

Water Depth Action Required 

FRONT 
Driveway Drywell 

 
 
 

  

REAR 
Driveway Drywell 

 
 
 

  

 
Pavement / Vegetation 

 Condition Action Required 

Driveway 
 
 

 

Vegetation 
 
 

 

 
Comments:            
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Stormwater Pollution Prevention Plan 
and  

Construction Period Pollution Prevention and Erosion and 
Sediment Control Plan. 

 
January 12, 2021 

 
Plain Road, Cluster Development 

Wayland, MA 
 
This Stormwater Pollution Prevention Pan has been prepared in accordance with the MA Department of 
Environmental Protection Stormwater Standards and NPDES General Construction Permit for Stormwater 
Discharges from Construction Activities. All work shall be in accordance with the order of conditions 
issued by the Local Conservation Commission.  
 
1.1 Project Information 

 
Project Name and Location:  105 Plain Road 
    Wayland, MA 

 
Owner Name and Address:       

     
         
 
Site Operator:         

     
         

 
 

Accompanying Documents:  “Definitive Plan, Cluster Subdivision, 105 Plain Road in Wayland MA,” 
dated April 20, 2020 including any revisions, is part of this document. 

 
NDPES Tracking Number: MAR__________________ 
 
Latitude/Longitude: Lat: 42.36900 

Long: 71. 34250 
 
Project Description:  Four Residential Lots (three proposed, one existing) 
 
     
Estimated Dates:  Start:  Summer 2021 

Completion: Summer 2023 
 
 
Name of Receiving Waters: Hayward Brook 
  
 
Estimated Area of Disturbance: 2.25 Acres 
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1.2 Contact Information / Responsible Parties (complete prior to construction) 

Operator(s): 

Company Name:  

Address:  

Telephone #:  

Area of Control:  

 
Project Manager(s) or Site Supervisor(s): 

Company Name:  

Name:  

Address:  

Telephone #:  

Area of Control:  

 
This SWPPP was Prepared by: 

Sullivan Connors & Associates, Inc.: 

121 Boston Post Road 

Sudbury, MA 01776 

978-443-9566 
 
Emergency 24-Hour Contact: 

Company Name:  

Name:  

Address:  

Telephone #:  
 
Subcontractors: 
Each subcontractor engaged in activities at the construction site that could impact stormwater must be 
identified and sign the Subcontractor Certifications/Agreement (Attached). 
 
1.3 Existing Conditions 

The site consists of a 5.5 acre parcel located at 105 Plain Road. The lot is currently developed as a single 
family house including several outbuildings, pool, and tennis court, and has an existing impervious area of 
26,345 square feet. The rear portion of the site behind the pool/tennis court is currently wooded sloping 
down to the rear of the property. There are no known wetland resources within 100 feet of the site or 
proposed work. Site topography is fairly flat sloping down away from Plain Road toward the rear (south) 
and side (east) property lines with an overall elevation change of approximately 14 feet.   
   
1.4 Proposed Development / Nature of Construction Activities 

The proposed project consists of a cluster development subdivision consisting of two (2) total lots. The 
front lot shown as Lot 1 on the plan would contain and preserve the existing house. The rear lot shown as 
Lot 2 on the plan would contain four (4) detached dwelling units. Both lots would have access off a 
proposed 500 foot long private roadway. The site would be serviced by a private on-site septic system 
and municipal water extended from Plain Road. The total post development impervious area used in the 
calculations is 37,300 square feet. This includes the proposed roadway, existing roof and impervious 
areas to remain on Lot 1, and impervious areas for the proposed driveways and dwelling units (assumed 
allowance of 3,700 square feet of impervious per dwelling unit). In order to mitigate the increase in runoff 
due to the impervious area, a stormwater management system has been proposed, which will collect 
runoff from the common driveway and portions of the development area. The stormwater management 
includes two subsurface infiltration systems (cultec drywells). One located at the entrance of the roadway 
and the second at the end within the cul-de-sac. Surface runoff would be collected via catch basins and 
conveyed to a hydrodynamic separator for pretreatment, and then a subsurface infiltration system for final 
treatment, recharge, and reduction of peak flow rates. 
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1.5 Construction Site Estimates 

Total parcel area 6 acres 
Total land disturbance: 
Impervious area before construction: 

2.25 acres 
0.60 acres 

Impervious area after construction: 0.85 acres 
 

1.6 Sensitive Areas / Wetland Resources 

There are no known wetland resource areas onsite or within 100 feet of the site.  
 
1.7 Discharge Information 

Stormwater from the site generally flows to the south and then east. Ultimately, this area would drain 
toward Hayward Brook located 800 feet to the east. Hayward Brook is not classified under the Surface 
water Standards nor listed on the Massachusetts year 2016 integrated list of waters this surface water as 
an impaired water.    
 

 

1.8 Endangered Species Certification  

The proposed project is not located in an Estimated or Priority Habitat of Rare Wildlife as indicated on the  
2017 Estimated Habitat Map of State-Listed Rare Wetland Wildlife published by the Natural Heritage and 
Endangered Species Program (NHESP) 
 

 

1.9 Potential Sources of Pollution  

Potential sources of sediment to stormwater runoff: 

• Clearing and grubbing operations 

• Grading and site excavation operations 

• Vehicle tracking 

• Topsoil stripping and stockpiling 

• Landscaping operations 
 
Potential pollutants and sources, other than sediment, to stormwater runoff: 

• Combined Staging Area—small fueling activities, minor equipment maintenance, sanitary 
facilities, and hazardous waste storage. 

• Materials Storage Area—general building materials, solvents, adhesives, paving materials, 
paints, aggregates, trash, etc. 

• Construction Activity—paving, curb/gutter installation, concrete pouring/mortar/stucco, and 
building construction. 

• Concrete Washout Area 
 
1.10 REQUIREMENT TO POST A NOTICE OF YOUR PERMIT COVERAGE. 

The operator must post a sign or other notice conspicuously at a safe, publicly accessible location in 
close proximity to the project site. The notice must be located so that it is visible from the public road that 
is nearest to the active part of the construction site, and it must use a font large enough to be readily 
viewed from a public right-of-way. At a minimum, the notice must include  

a. The NPDES ID (i.e., permit tracking number assigned to your NOI);  
b. A contact name and phone number for obtaining additional construction site information; 
c. The Uniform Resource Locator (URL) for the SWPPP (if available), or the following 

statement: “If you would like to obtain a copy of the Stormwater Pollution Prevention Plan 
(SWPPP) for this site, contact the EPA Regional Office at [include the appropriate CGP 
Regional Office contact information found at https://www.epa.gov/npdes/contact-us-
stormwater#regional];” and  

d. The following statement “If you observe indicators of stormwater pollutants in the 
discharge or in the receiving waterbody, contact the EPA through the following website: 
https://www.epa.gov/enforcement/report-environmental-violations.” 
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2.1 General Construction Sequencing of Major Activities 

 
Estimated Schedule:  18-24 months  
 
Site Preparation 

1. Install siltation barriers - erosion barriers as indicated on the plans  
2. Construction stone tracking pad.  Construction stone entrance to be replaced as needed to 

provide adequate storage capacity for accumulated sediment storage from vehicles leaving 
the site. 

3. Prepare staging and stockpile areas 
4. Demolish / raze existing site features. 

 
Site development 

1. Rough grade building pad.  
2. Foundation and building construction 
3. Install septic system and utilities 
4. Stabilize slopes with hydroseed and/or mulch as construction areas are completed and/or 

construction temporarily ceases in areas. 
 
Private Roadway  

1. Rough grade driveway 
2. Install utilities 
3. Install drainage system components (drywell to remain offline until site is fully stabilized) 
4. Gravel base for driveway  
5. Driveway binder course pavement and berms 
6. Stabilize slopes with hydroseed and/or mulch as construction areas are completed and/or 

construction temporarily ceases in areas. 
7. Final Pavement 
8. Place drywell on-line only after tributary area is fully stabilized 
 

Final Cleanup: 
1. Ensure site is fully stabilized and remove all sediment control devices once verifiy by the 

engineer and conservation commission. 
2. Perform final cleanup. 

 
 
 

2.2 Erosion and Sediment Controls 

General Conditions – Prior to initiating construction, all sedimentation and erosion control measures 
shall be installed as shown on the plans and detail drawings. This plan depicts the minimum required 
sedimentation and erosion controls. The contractor shall employ additional sedimentation and erosion 
control measures as necessitated by site conditions, or as directed by the owner, the owner's 
representative, or the conservation commission to ensure protection of all wetland resources and control 
sediment transport. if sedimentation plumes occur, the contractor shall stop work and install additional 
sedimentation control devices immediately to prevent further sedimentation. 
 
Temporary Stabilization – Topsoil stockpiles and disturbed portions of the site where construction 
activity temporarily ceases for at least 7 days will be stabilized with a temporary seed and mulch no later 
than 7 days from the last construction activity in that area.  The temporary seed shall be Erosion Control 
mix.  Seeding shall be nutrient enriched hydroseed and cellulose or other degradable fibers capable of 
retaining moisture.   
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Permanent Stabilization – Initiate the installation of stabilization measures immediately in any areas of 
exposed soil where construction activities have permanently ceased or will be temporarily inactive for 7 or 
more calendar days; and Complete the installation of stabilization measures as soon as practicable, but 
no later than 7 calendar days after stabilization has been initiated. 
 
Final Stabilization Criteria (for any areas not covered by permanent structures). Establish uniform, 
perennial vegetation (i.e., evenly distributed, without large bare areas) that provides 70 percent or more of 
the cover that is provided by vegetation native to local undisturbed areas; and/or implement permanent 
non-vegetative stabilization measures to provide effective cover. The permanent seed mix consists of  tall 
fescue, and annual rye.  Prior to seeding, ground agricultural limestone shall be applied.  Seeding shall 
be nutrient enriched hydroseed and cellulose or other degradable fibers capable of retaining moisture. 
 
Straw Wattles (or straw bales) and Silt Fence (Perimeter Controls) – Prior to the commencement of 
work, straw wattles/bales and silt fence (or approved equal) shall be installed along the edge of proposed 
development, and as indicated on the plans. Additional controls shall be located as conditions warrant or 
as directed by the owner, his representatives, or the local authority. In some areas wattles/silt fencing 
structures may have to be duplicated at regular intervals up gradient of wetlands, and it may be 
necessary to provide crushed stone armor to hay bales/silt fencing when anticipated flows are expected 
to be heavy or fast. 
 
Track out controls / Construction Entrance – A stabilized stone apron construction entrance shall be at 
all construction entrances to help prevent vehicle tracking of sediments.  All vehicles shall enter and exit 
the sit via the stabilized construction entrance. The contractor shall inspect the construction entrance 
daily and after heavy use. If mud and soil clogs the voids in the crushed stone reducing the effectiveness, 
the pad shall be top dressed with new, clean stone. If the pad becomes completely clogged, replacement 
of the entire pad may be necessary. Dump trucks hauling material from the construction site will be 
covered with a tarpaulin. 
 
Track out controls / Street Sweeping – Street sweeping in the vicinity of the project area shall be 
performed as needed until the project limits have been stabilized. All sediment tracked outside the limit of 
work shall be swept at the end of each working day. 
 
Temporary Sediment Traps / Basins – If required Sediment traps and/or basins shall be constructed as 
necessitated by field conditions. The minimum volume shall be 3600 cubic feet of storage for each acre of 
drainage area. Sediment traps/basins should be readily accessible for maintenance and sediment 
removal, and should remain in operation and be properly maintained until the site area is permanently 
stabilized by vegetation and/or when permanent structures are in place. Remove basin after drainage 
area has been permanently stabilized, inspected, and approved. Before removing dam, drain water and 
remove sediment; place waste material in designated disposal areas. Smooth site to blend with 
surrounding area and stabilize. 
 
Inlet Protection – All existing and proposed drainage system inlets, which may receive stormwater flow 
from disturbed areas, shall be provided with inlet protection (ring of strawbales and catch basin inserts). 
The contractor shall maintain these devices until all work is completed and all areas have been 
adequately stabilized. 
 
Dust Control – Dust control measures shall be implemented and maintained properly throughout dry 
weather periods until all disturbed areas have been permanently stabilized. Methods for dust control shall 
include water sprinkling and/or other methods approved by the engineer. 
 
Soil Stockpiles – Soil stockpiles shall be stabilized to prevent erosion along with perimeter 
sedimentation controls. No materials subject to erosion shall be stockpiled overnight within 100 feet of a 
wetland unless covered. Stockpiling of “drier” glacial till material is not recommended unless protected 
from moisture. 
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Dewatering Operations – Dewatering operations, if required, shall discharge onto stabilized areas. All 
discharge water is to pass through sedimentation control devices to prevent impacts upon water bodies, 
bordering vegetated wetlands, drainage systems and abutting properties. No discharges from dewatering 
operations shall be discharged directly to the drainage system. 
 
Snow Removal – Snow shall be plowed to the snow storage area indicated on the plans. Any excess of 
that which can be stored on-site shall be removed.  Snow shall not be plowed into the 20-foot buffer zone 
to any wetland area.  All catch basins shall be uncovered and functional immediately after snow plowing.  
The snow pile shall be placed so that it will not interfere with runoff flow.   
 
Topsoil – Topsoil shall be stripped and stockpiled on-site for reuse, unless otherwise noted on the plans  
(per stockpile requirements). Materials shall be re-used on-site to the maximum extent practical. Any 
excess shall be properly exported off-site. 
 
Minimize Soil Compaction – Within the limits of the infiltration galley, the use of heavy equipment shall 
be limited to the maximum extent practical. 
 
Vehicle Washing – Vehicle and equipment washing, other than hose down with clean water, shall not be 
allowed. All wash down water shall be directed to a sediment control device (not directly to any 
stormwater drainage system or wetland).  
 
Fertilizer Discharge Restrictions. 

• Apply at a rate and in amounts consistent with manufacturer’s specifications,  

• Apply during the growing season, and preferably timed to coincide as closely as possible to the 
period of maximum vegetation uptake and growth;  

• Avoid applying before heavy rains that could cause excess nutrients to be discharged;  

• Never apply to frozen ground; 

• Never apply to stormwater conveyance channels with flowing water; and 

• Follow all other federal, state, and local requirements regarding fertilizer application. 
 
Washing of Applicators and Containers used for Paint, Concrete, or Other Materials. - Direct all 
wash water into a leak-proof container or leak-proof pit.  The container or pit must be designed so that no 
overflows can occur due to inadequate sizing or precipitation Handle washout or cleanout wastes as 
follows:  Do not dump liquid wastes in storm sewers; Dispose of liquid wastes in accordance with 
applicable regulations; and. Remove and dispose of hardened concrete waste consistent with your 
handling of other construction wastes. Locate any washout or cleanout activities as far away as possible 
from surface waters and stormwater inlets or conveyances, and, to the extent practicable, designate 
areas to be used for these activities and conduct such activities only in these areas.   
 
 
2.3 Buffers  

Not applicable. there are no wetland resources within 100 feet of the site. 
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2.4 Inspection and Maintenance Schedule  

The responsible party shall be responsible for maintaining all temporary and permanent sedimentation 
and erosion controls until work is complete and all areas have been permanently stabilized. At such time 
all sedimentation and erosion control measures shall be removed. These are the inspection and 
maintenance practices that will be used to maintain erosion and sediment controls during construction. 
  
Schedule:  

• All control measures will be inspected each working day including within 24 hours following any 
precipitation event of 0.25 inches.  

• Depth of precipitation events shall be based upon NCDC reporting or an on-site rain gauge. 
 
 
Maintenance Practices: 

• All measures will be maintained in good working order; if a repair is necessary, it will be initiated 
within 24 hours of report of any deficiencies. 

• Built up sediment shall be removed from the silt fence when it reaches a depth equal to one-third 
the height of the fence. 

• The sediment basins shall be inspected for depth of sediment, and built up sediment will be 
removed when it reached 25 percent of the design capacity or at the end of the job. Check 
embankment for: settlement, seepage, or slumping along the toe or around pipe. Look for signs of 
piping. Repair immediately. Remove trash and other debris from principal spillway, emergency 
spillway, and pool area. Clean or replace gravel when sediment pool does not drain properly. 

• Any diversion dikes will be inspected for breaches and promptly repaired. 

• Temporary and permanent seeding and planting will be inspected for bare spots, washouts and 
healthy growth. 

• Contractor to maintain a supply of erosion control devises on site at all times to repair any broken 
or damaged materials. 

 
The site superintendent, will select three individuals who will be responsible for inspections, maintenance 
and repair activities, and filling out the inspection and maintenance reports. Personnel selected for 
inspection and maintenance responsibilities shall be a “qualified personnel” as defined in section 4. D of 
the GCP. Staff shall be trained in all inspection and maintenance practices for keeping the erosion and 
sediment controls used onsite in good working order. 
 
An inspection report will be made after each inspection.  Copies of the reports shall be maintained on site. 
At a minimum, the inspection report must include the following and be signed per the GCP.:  

• The inspection date;  

• Names, titles, and qualifications of personnel making the inspection;  

• Weather information for the period since the last inspection including estimate of the beginning 
and duration of each storm event, approximate amount of rainfall for each storm event (in inches), 
and whether any discharges occurred;  

• Location(s) of discharges of sediment or other pollutants from the site;  

• Location(s) of BMPs that need to be maintained;  

• Location(s) of BMPs that failed to operate as designed or proved inadequate for a particular 
location;  

• Location(s) where additional BMPs are needed that did not exist at the time of inspection; and  

• Corrective action required including implementation dates.  
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2.5 Staff and Training Requirements.  

Prior to the commencement of earth-disturbing activities or pollutant-generating activities, whichever 
occurs first, you must ensure that the following personnel understand the requirements of this permit and 
their specific responsibilities with respect to those requirements:   

• Personnel who are responsible for the design, installation, maintenance, and/or repair of 
stormwater controls (including pollution prevention measures);  

• Personnel responsible for the application and storage of treatment chemicals (if applicable); 

• Personnel who are responsible for conducting inspections as required in Part 4.1.1; and 

• Personnel who are responsible for taking corrective actions. 
 
Notes:  (1) If the person requiring training is a new employee, who starts after you commence earth-
disturbing or pollutant-generating activities, you must ensure that this person has the proper 
understanding as required above prior to assuming particular responsibilities related to compliance with 
this permit. (2) For emergency-related construction activities, the requirement to train personnel prior to 
commencement of earth-disturbing activities does not apply, however, such personnel must have the 
required training prior to NOI submission.  
 
The operator is responsible for ensuring that all activities on the site comply with the requirements of the 
permit.  The operator is not required to provide or document formal training for subcontractors or other 
outside service providers, but you must ensure that such personnel understand any requirements of the 
permit that may be affected by the work they are subcontracted to perform.   At a minimum, personnel 
must be trained to understand the following if related to the scope of their job duties (e.g., only personnel 
responsible for conducting inspections need to understand how to conduct inspections):  

• The location of all stormwater controls on the site required by this permit, and how they are to be 
maintained;  

• The proper procedures to follow with respect to the permit’s pollution prevention requirements; 
and 

• When and how to conduct inspections, record applicable findings, and take corrective actions. 
 
 
3.1 Storage, Handling, and Waste Disposal 

 
Building Products - Shall be covered or stored inside to prevent any discharge of pollutants. Comply 
with all application, disposal, and registration requirements. 
 
Pesticides, herbicides, insecticides and fertilizers - Shall be covered or stored inside to prevent any 
discharge of pollutants. Comply with all application, disposal, and registration requirements. 
 
Diesel fuel, oil, hydraulic fluids, other petroleum products, and other chemicals- store chemicals in  
water-tight containers, and provide either (1) cover (e.g., plastic sheeting or temporary roofs) to prevent 
these containers from coming into contact with rainwater, or (2) a similarly effective means designed to 
prevent the discharge of pollutants from these areas (e.g., spill kits), or provide secondary containment 
(e.g., spill berms, decks, spill containment pallets). Clean up spills immediately, using dry clean-up 
methods where possible, and dispose of used materials properly.  Do not clean surfaces or spills by 
hosing the area down.  Eliminate the source of the spill to prevent a discharge or a continuation of an 
ongoing discharge 
 
Hazardous Waste - Separate hazardous or toxic waste from construction and domestic waste. Store 
waste in sealed containers, which are constructed of suitable materials to prevent leakage and corrosion, 
and which are labeled in accordance with applicable Resource Conservation and Recovery Act (RCRA) 
requirements and all other applicable federal, state, tribal, or local requirements; iii. Store all containers 
that will be stored outside within appropriatelysized secondary containment (e.g., spill berms, decks, spill 
containment pallets) to prevent spills from being discharged, or provide a similarly effective means 
designed to prevent the discharge of pollutants from these areas (e.g., storing chemicals in covered area 
or having a spill kit available on site); 
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Dispose of hazardous or toxic waste in accordance with the manufacturer’s recommended method of 
disposal and in compliance with federal, state, tribal, and local requirements. site personnel will be 
instructed in these practice and the individual who manages the day to day site operations, will be 
responsible for seeing that these procedures are followed. 
 
Clean up spills immediately, using dry clean-up methods where possible, and dispose of used materials 
properly.  Do not clean surfaces or spills by hosing the area down.  Eliminate the source of the spill to 
prevent a discharge or a furtherance of an ongoing discharge 
 
Sanitary Waste – All sanitary waste will be collected from the portable units a minimum of once per week 
by the sanitary pumping company, licensed by the Commonwealth of Massachusetts and as required by 
the local regulation. Position units in a secure location where they cannot be tipped over. 
 
Waste Materials – All waste materials will be collected and stored in a securely lidded metal dumpster 
rented from a licensed waster management company.  Dumpsters shall be kept closed or covered when 
not in use and overnight. The dumpster will meet all local and State solid waster management 
regulations.  All trash and construction debris from the site will be deposited in the dumpster.  The 
dumpster will be emptied at least twice per month or more often if necessary, and the waste will be 
hauled to the waste management company. On work days, clean up and dispose of waste in designated 
waste containers. Clean up immediately if containers overflow. No construction waste materials will be 
buried onsite.  All personnel will be instructed regarding the correct procedure for waste disposal.  Notices 
stating these practices will be posted in the office trailer.  The individual managing the day-to-day site 
operations will be responsible for seeing that these procedures are followed.    

 

3.2 Building Material Inventory for Pollution Prevention Plan 

 
The materials or substances listed below are expected to be present onsite during construction: 

• Concrete 

• Petroleum based products including asphalt concrete/emulsions, fuel(s), oil, etc. 

• Wood 

• Fertilizers and tachifiers 

• Paints (enamel, latex and oil based stains) 

• Metal studs and products 

• Masonry block 

• Roofing shingles 

• Gypsum and plaster 

• Stone products 
 
Construction equipment and maintenance materials will be stored at the combined staging area and 
materials storage areas. A watertight container will be used to store hand tools, small parts, and other 
construction materials. 
 
 
3.2 Spill Prevention Material Management Practices 

The following are the material management practices that will be used to reduce the risk of spills or other 
accidental exposure of materials and substances to stormwater runoff. 
 
Good Housekeeping – The following good housekeeping practices will be followed onsite during the 
construction project. 

• An effort will be made to store only enough products to do the job. 

• All materials stored onsite will be stored in a neat, orderly manner in this appropriate containers 
and, if possible, under a roof or other enclosure. 

• Products will be kept in their original containers and with the original manufacturers’ label. 

• Substances will not be mixed with one another unless recommended by the manufactures. 

• Whenever possible, all of a product will be used up before disposing of the container. 
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• Manufacturers’ recommendation for proper use and disposal will be followed. 

• The Site Superintendent will inspect daily to ensure proper use and disposal of materials. 

• Hazardous Procedures – In accordance with industry standards and Applicable regulations 
 
Product Specific Practices – The following product specific practices will be followed onsite: 
Petroleum Products – Transport and delivery of fuel in approved containers only. 
Fertilizers – In accordance with labeling 
Paints – In accordance with labeling 
 
Spill Control Practices – Any spills of hazardous materials shall be contained and cleaned up 
immediately.  If appropriate, the Massachusetts Department of Environmental Protection (DEP) shall be 
notified.  There shall, at all times when work is underway on-site, be an individual present who is trained 
in proper spill control practices. 
 
In the event that hazardous material, gasoline or other petroleum is released, the following procedure 
should be followed: 
 

1. Immediately contact the following agencies: 
Wayland Fire Department    (508) 358-4747 
MassDEP Emergency Response (888) 304-1133 
 

2. Provide support to agencies listed above, which may include contacting an outside contractor 
to provide clean-up or contacting a Licensed Site Professional (LSP) to lead the clean-up. 

 
Where a release containing a hazardous substance or oil in an amount equal to or in excess of a 
reportable quantity established under either 40 CFR Part 110, 40 CFR Part 117 or 40 CFR Part 302, 
occurs during a 24-hour period:  
  

o Provide notice to the National Response Center (NRC) (800–424–8802; in the Washington, DC, 
metropolitan area call 202–267–2675) in accordance with the requirements of 40 CFR Part 110, 
40 CFR Part 117 and 40 CFR Part 302 as soon as site staff have knowledge of the discharge; 
and  

 
o Within 7 calendar days of knowledge of the release, provide a description of the release, the 

circumstances leading to the release, and the date of the release. You must also implement 
measures to prevent the reoccurrence of such releases and to respond to such releases.  

 
Vehicle Fueling and Maintenance – All major equipment/vehicle fueling and maintenance will be 
performed off-site if practical. When vehicle fueling must occur on-site, the fueling activity will occur in the 
staging area outside the buffer zone or resource area. Only minor equipment maintenance will occur on-
site. All equipment fluids generated from maintenance activities will be disposed of into designated drums 
stored on spill pallets in accordance with Part 3.1 of the GCP. Absorbent, spill-cleanup materials and spill 
kits will be available at the combined staging and materials storage area. Drip pans will be placed under 
all equipment receiving maintenance and vehicles and equipment parked overnight. 
 
3.3 Non-Storm Water Discharges 

It is expected that the following non-storm water discharge will occur from the site during the construction 
period: 

• Pavement wash waters (where no spills or leaks of toxic or hazardous material have occurred). 

• Discharges from Fire Fighting activities 

• Hydrant and water line flushing 

• Landscape irrigation 

• Vehicle wash  

• Water for dust control 

• Foundation / footing drains 

• Construction dewatering water 
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4.0 Record Keeping / Updating of Documentation 

 
This document is intended as a living document to be continuously revised and updated based on 
changing site conditions and the progression of construction.  The SWPPP shall be continuously revised 
to indicate the condition and location of the various Best Management Practices.   
 
Copies of the GCP, signed and certified NOI, and EPA notification of receipt must be included in the 
SWPPP. This SWPPP plan, the approved drawings made part of this document, inspection reports (made 
at least weekly), and required logs shall be maintained on site at all times. Inspection reports shall be 
retained with the SWPPP for at least three years from the date the permit coverage expires or is 
terminated.. 
 
The following inspection reports and logs shall be maintained: 

• Inspection Reports 

• Corrective Action Log  

• SWPPP Amendment Log 

• Grading and Stabilization Activities Log  
 

 
 
5.0 Certification 

I certify under penalty of law that this document and all attachments were prepared under my direction or 
supervision in accordance with a system designed to assure that qualified personnel properly gathered 
and evaluated the information submitted.  Based on my inquiry of the person or persons who manage the 
system, or those persons directly responsible for gathering the information, the information submitted is, 
to the best of my knowledge and belief, true, accurate, and complete.  I am aware that there are 
significant penalties for submitting false information, including the possibility of fine and imprisonment for 
knowing violations. 

Name:   _________________________________ Title: __________________ 
               
Signature:  _________________________________ Date: __________________ 
                   
Contact information: _________________________________________________________ 
 
                                  _________________________________________________________ 
 
 
 
 
 



 

  

 
SWPPP Attachments 

 

• NOI and Acknowledgement Letter from EPA/State 
(Insert once received) 

 

• Inspection Reports 
 

• Corrective Action Log  
 

• Subcontractor Certifications/Agreements   
 

• NPDES Construction General Permit 
Download at: https://www.epa.gov/sites/production/files/2019-
06/documents/final_2017_cgp_current_as_of_6-6-2019.pdf 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



 

  

 

Stormwater Construction Site Inspection Report 
General Information 

Project Name 105 Plain Road 

 Wayland, MA  Location  

Date of Inspection   Start/End Time  

Inspector’s Name(s)  

Inspector’s Title(s)  

Inspector’s Contact 
Information 

 

Describe present phase of 
construction 
 

 

Type of Inspection: 
� Regular          � Pre-storm event          � During storm event          � Post-storm event 

Weather Information 

Has there been a storm event since the last inspection?   �Yes    �No 
If yes, provide: 
Within 24 Hours: ________________ inches 
Within 72 Hours: ________________ inches 
Within 7 days: __________________ inches 
 

Weather at time of this inspection? 
� Clear      �Cloudy      � Rain      � Sleet      � Fog      � Snowing     � High Winds     
� Other:                                                               Temperature:        
 
Have any discharges occurred since the last inspection?   �Yes    �No 
If yes, describe: 
 
Are there any discharges at the time of inspection? �Yes    �No 
If yes, describe: 
 

 

 
BMP/activity Implemented? 

Maintenance 
Required? 

Corrective Action Needed and Notes 

1 Construction 
Entrance and Street 
Sweeping 

�Yes  �No �Yes  �No  
 
 
 

2 Sediment 
Basin/Trap 
(if Applicable) 

�Yes  �No �Yes  �No Any Evidence of Overtopping______ 
Sediment Depth_______ 
 
 

3  Erosion Barrier �Yes  �No �Yes  �No Any Evidence of Overtopping______ 
Sediment Depth_______ 
 
 

4 Soil Stockpile 
Protection / 
Stabilization 

�Yes  �No �Yes  �No  
 

5 Designated 
Construction Material 
Stockpile Areas  

�Yes  �No �Yes  �No  
 
 
 



 

  

 
BMP/activity Implemented? 

Maintenance 
Required? 

Corrective Action Needed and Notes 

6 Catch Basin Inlet 
Protection 

�Yes  �No �Yes  �No Any Evidence of Bypass______ 
 
 
 

7 Are all slopes and 
disturbed areas not 
actively being worked 
properly stabilized?  

�Yes  �No �Yes  �No  
 
 

8 Are natural resource 
areas protected with 
barriers or similar 
BMPs?   

�Yes  �No �Yes  �No  
 
 
 
 

9 Are discharge points 
and receiving waters 
free of any sediment 
deposits? 

�Yes  �No �Yes  �No  
 
 

10 Is trash/litter from 
work areas collected 
and placed in covered 
dumpsters?   
 

�Yes  �No �Yes  �No  

11 Are materials that are 
potential stormwater 
contaminants stored 
inside or under cover? 
 

�Yes  �No �Yes  �No  

12 Are non-stormwater 
discharges (e.g., wash 
water, dewatering) 
properly controlled? 
 

�Yes  �No �Yes  �No  

13 Are washout facilities 
(e.g., paint, stucco, 
concrete) available, 
clearly marked, and 
maintained?   

�Yes  �No �Yes  �No  

14 Are vehicle and 
equipment fueling, 
cleaning, and 
maintenance areas 
free of spills, leaks, or 
any other deleterious 
material?   

�Yes  �No �Yes  �No  

15 (Other) 
 
 
 
 

�Yes  �No �Yes  �No  

 
 
 
 
 
 
 



 

  

Non-Compliance 

Describe any incidents of non-compliance not described above: 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 

Additional Comments / Description of Current Site Work 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
CERTIFICATION STATEMENT 

 
“I certify under penalty of law that this document and all attachments were prepared under my direction or 
supervision in accordance with a system designed to assure that qualified personnel properly gathered 
and evaluated the information submitted. Based on my inquiry of the person or persons who manage the 
system, or those persons directly responsible for gathering the information, the information submitted is, 
to the best of my knowledge and belief, true, accurate, and complete. I am aware that there are significant 
penalties for submitting false information, including the possibility of fine and imprisonment for knowing 
violations.” 
 
Print name and title: _______________________________________________________________ 
 
 
Signature:_______________________________________________Date:_____________________ 



 

  

Corrective Action Log   
 

Project Name:  
SWPPP Contact:  
 

 

Inspection 
Date 

Inspector 
Name(s) 

Description of BMP Deficiency Corrective Action Needed (including 
planned date/responsible person) 

Date Action 
Taken/Responsibl
e person 

 
 

    

 
 

    

 
 

    

 
 

    

 
 

    

  
 

    

 
 

    

 
 

    

 
 

    

 
 

    

 
 

    



 

 

 

 
SUBCONTRACTOR CERTIFICATION 

STORMWATER POLLUTION PREVENTION PLAN 
 

 
Project Number:                                            
 
Project Title:    
 
Operator(s):    
 
As a subcontractor, you are required to comply with the Stormwater Pollution 
Prevention Plan (SWPPP) for any work that you perform on-site.  Any person or group 
who violates any condition of the SWPPP may be subject to substantial penalties or 
loss of contract.  You are encouraged to advise each of your employees working on this 
project of the requirements of the SWPPP.  A copy of the SWPPP is available for your 
review at the office trailer. 
 
Each subcontractor engaged in activities at the construction site that could impact 
stormwater must be identified and sign the following certification statement: 
 
I certify under the penalty of law that I have read and understand the terms and 
conditions of the SWPPP for the above designated project and agree to follow the 
BMPs and practices described in the SWPPP.  
 
This certification is hereby signed in reference to the above named project:  
 
Company:    
  
Address:         
 
Telephone Number:    
 
Type of construction service to be provided:       
 
  
 
   
 
Signature:       
  
Title:     
 
Date:    
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Summary for Subcatchment E1: Existing to East

[45] Hint: Runoff=Zero

Runoff = 0.0 cfs @ 5.00 hrs,  Volume= 0.00 af,  Depth= 0.00"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Type III 24-hr 2 Year  Rainfall=3.30"

Area (sf) CN Description

22,120 39 >75% Grass cover, Good, HSG A
10,045 30 Woods, Good, HSG A

820 98 Unconnected pavement, HSG A
1,615 98 Unconnected roofs, HSG A

34,600 41 Weighted Average, UI Adjusted CN = 38
32,165 92.96% Pervious Area
2,435 7.04% Impervious Area
2,435 100.00% Unconnected

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

8.1 50 0.0200 0.10 Sheet Flow, 
Grass: Dense   n= 0.240   P2= 3.30"

2.7 140 0.0150 0.86 Shallow Concentrated Flow, 
Short Grass Pasture   Kv= 7.0 fps

10.8 190 Total

Subcatchment E1: Existing to East

Runoff

Hydrograph

Time  (hours)
201918171615141312111098765

F
lo

w
  

(c
fs

)

1

0

Type III 24-hr 2 Year

Rainfall=3.30"

Runoff Area=34,600 sf

Runoff Volume=0.00 af

Runoff Depth=0.00"

Flow Length=190'

Tc=10.8 min

UI Adjusted CN=38

0.0 cfs
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Summary for Subcatchment E2: Existing to Rear

[45] Hint: Runoff=Zero

Runoff = 0.0 cfs @ 5.00 hrs,  Volume= 0.00 af,  Depth= 0.00"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Type III 24-hr 2 Year  Rainfall=3.30"

Area (sf) CN Description

39,650 39 >75% Grass cover, Good, HSG A
141,155 30 Woods, Good, HSG A
18,590 98 Unconnected pavement, HSG A
5,320 98 Unconnected roofs, HSG A

204,715 40 Weighted Average, UI Adjusted CN = 36
180,805 88.32% Pervious Area
23,910 11.68% Impervious Area
23,910 100.00% Unconnected

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

10.3 50 0.0300 0.08 Sheet Flow, 
Woods: Light underbrush   n= 0.400   P2= 3.30"

27.6 1,015 0.0150 0.61 Shallow Concentrated Flow, 
Woodland   Kv= 5.0 fps

37.9 1,065 Total

Subcatchment E2: Existing to Rear

Runoff

Hydrograph

Time  (hours)
201918171615141312111098765

F
lo

w
  

(c
fs

)

1

0

Type III 24-hr 2 Year

Rainfall=3.30"

Runoff Area=204,715 sf

Runoff Volume=0.00 af

Runoff Depth=0.00"

Flow Length=1,065'

Tc=37.9 min

UI Adjusted CN=36

0.0 cfs
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Summary for Subcatchment Pr1: Proposed to East

[45] Hint: Runoff=Zero

Runoff = 0.0 cfs @ 5.00 hrs,  Volume= 0.00 af,  Depth= 0.00"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Type III 24-hr 2 Year  Rainfall=3.30"

Area (sf) CN Description

10,045 30 Woods, Good, HSG A
1,615 98 Unconnected roofs, HSG A

20,590 39 >75% Grass cover, Good, HSG A

32,250 39 Weighted Average, UI Adjusted CN = 38
30,635 94.99% Pervious Area
1,615 5.01% Impervious Area
1,615 100.00% Unconnected

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

8.1 50 0.0200 0.10 Sheet Flow, 
Grass: Dense   n= 0.240   P2= 3.30"

2.7 140 0.0150 0.86 Shallow Concentrated Flow, 
Short Grass Pasture   Kv= 7.0 fps

10.8 190 Total

Subcatchment Pr1: Proposed to East

Runoff

Hydrograph

Time  (hours)
201918171615141312111098765

F
lo

w
  

(c
fs

)

1

0

Type III 24-hr 2 Year

Rainfall=3.30"

Runoff Area=32,250 sf

Runoff Volume=0.00 af

Runoff Depth=0.00"

Flow Length=190'

Tc=10.8 min

UI Adjusted CN=38

0.0 cfs
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Summary for Subcatchment Pr2: Proposed to Front

Runoff = 0.0 cfs @ 12.17 hrs,  Volume= 0.00 af,  Depth> 0.33"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Type III 24-hr 2 Year  Rainfall=3.30"

Area (sf) CN Description

5,050 39 >75% Grass cover, Good, HSG A
2,400 98 Paved roads w/curbs & sewers, HSG A

7,450 58 Weighted Average
5,050 67.79% Pervious Area
2,400 32.21% Impervious Area

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

6.8 40 0.0200 0.10 Sheet Flow, 
Grass: Dense   n= 0.240   P2= 3.30"

0.6 95 0.0150 2.49 Shallow Concentrated Flow, 
Paved   Kv= 20.3 fps

7.4 135 Total

Subcatchment Pr2: Proposed to Front

Runoff

Hydrograph

Time  (hours)
201918171615141312111098765

F
lo

w
  

(c
fs

)

0.04

0.038

0.036

0.034

0.032

0.03

0.028

0.026

0.024

0.022

0.02

0.018

0.016

0.014

0.012

0.01

0.008

0.006

0.004

0.002

0

Type III 24-hr 2 Year

Rainfall=3.30"

Runoff Area=7,450 sf

Runoff Volume=0.00 af

Runoff Depth>0.33"

Flow Length=135'

Tc=7.4 min

CN=58

0.0 cfs
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Summary for Subcatchment Pr3: Proposed to Rear Low Point

Runoff = 0.8 cfs @ 12.15 hrs,  Volume= 0.06 af,  Depth> 1.12"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Type III 24-hr 2 Year  Rainfall=3.30"

Area (sf) CN Description

10,885 39 >75% Grass cover, Good, HSG A
1,505 98 Roofs, HSG A

11,600 98 Paved roads w/curbs & sewers, HSG A
4,710 98 Paved parking, HSG A

28,700 76 Weighted Average
10,885 37.93% Pervious Area
17,815 62.07% Impervious Area

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

8.1 50 0.0200 0.10 Sheet Flow, 
Grass: Dense   n= 0.240   P2= 3.30"

1.5 200 0.0125 2.27 Shallow Concentrated Flow, 
Paved   Kv= 20.3 fps

9.6 250 Total

Subcatchment Pr3: Proposed to Rear Low Point

Runoff

Hydrograph

Time  (hours)
201918171615141312111098765

F
lo

w
  

(c
fs

)

0.85

0.8

0.75

0.7

0.65

0.6

0.55

0.5

0.45

0.4

0.35

0.3

0.25

0.2

0.15

0.1

0.05

0

Type III 24-hr 2 Year

Rainfall=3.30"

Runoff Area=28,700 sf

Runoff Volume=0.06 af

Runoff Depth>1.12"

Flow Length=250'

Tc=9.6 min

CN=76

0.8 cfs
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Summary for Subcatchment Pr4: Proposed to Rear Uncollected

[45] Hint: Runoff=Zero

Runoff = 0.0 cfs @ 5.00 hrs,  Volume= 0.00 af,  Depth= 0.00"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Type III 24-hr 2 Year  Rainfall=3.30"

Area (sf) CN Description

61,290 39 >75% Grass cover, Good, HSG A
94,155 30 Woods, Good, HSG A
2,000 98 Unconnected pavement, HSG A
1,870 98 Unconnected roofs, HSG A

11,600 98 Unconnected roofs, HSG A

170,915 39 Weighted Average, UI Adjusted CN = 36
155,445 90.95% Pervious Area
15,470 9.05% Impervious Area
15,470 100.00% Unconnected

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

9.7 50 0.0125 0.09 Sheet Flow, 
Grass: Dense   n= 0.240   P2= 3.30"

4.9 275 0.0180 0.94 Shallow Concentrated Flow, 
Short Grass Pasture   Kv= 7.0 fps

18.3 600 0.0120 0.55 Shallow Concentrated Flow, 
Woodland   Kv= 5.0 fps

32.9 925 Total
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Subcatchment Pr4: Proposed to Rear Uncollected

Runoff

Hydrograph

Time  (hours)
201918171615141312111098765

F
lo

w
  

(c
fs

)

1

0

Type III 24-hr 2 Year

Rainfall=3.30"

Runoff Area=170,915 sf

Runoff Volume=0.00 af

Runoff Depth=0.00"

Flow Length=925'

Tc=32.9 min

UI Adjusted CN=36

0.0 cfs
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Summary for Pond Pr5: FRONT Infiltration System

Inflow Area = 0.171 ac, 32.21% Impervious,  Inflow Depth > 0.33"    for  2 Year event
Inflow = 0.0 cfs @ 12.17 hrs,  Volume= 0.00 af
Outflow = 0.0 cfs @ 12.21 hrs,  Volume= 0.00 af,  Atten= 2%,  Lag= 2.3 min
Discarded = 0.0 cfs @ 12.21 hrs,  Volume= 0.00 af

Routing by Stor-Ind method, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Peak Elev= 162.02' @ 12.21 hrs   Surf.Area= 312 sf   Storage= 3 cf

Plug-Flow detention time= 1.2 min calculated for 0.00 af (100% of inflow)
Center-of-Mass det. time= 0.9 min ( 868.4 - 867.5 )

Volume Invert Avail.Storage Storage Description

#1A 162.00' 317 cf 13.00'W x 24.00'L x 3.54'H Field A
1,105 cf Overall - 313 cf Embedded = 792 cf  x 40.0% Voids

#2A 162.50' 313 cf Cultec R-330XL  x 6  Inside #1
Effective Size= 47.8"W x 30.0"H => 7.45 sf x 7.00'L = 52.2 cf
Overall Size= 52.0"W x 30.5"H x 8.50'L with 1.50' Overlap

630 cf Total Available Storage

     Storage Group A created with Chamber Wizard

Device Routing     Invert Outlet Devices

#1 Discarded 162.00' 8.270 in/hr Exfiltration over Wetted area   
Conductivity to Groundwater Elevation = 158.00'   

Discarded OutFlow  Max=0.1 cfs @ 12.21 hrs  HW=162.02'   (Free Discharge)
1=Exfiltration  ( Controls 0.1 cfs)
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Pond Pr5: FRONT Infiltration System - Chamber Wizard Field A

Chamber Model = Cultec R-330XL
Effective Size= 47.8"W x 30.0"H => 7.45 sf x 7.00'L = 52.2 cf

Overall Size= 52.0"W x 30.5"H x 8.50'L with 1.50' Overlap

52.0" Wide + 6.0" Spacing = 58.0" C-C

3 Chambers/Row x 7.00' Long = 21.00' + 18.0" End Stone x 2 = 24.00' Base Length

2 Rows x 52.0" Wide + 6.0" Spacing x 1 + 23.0" Side Stone x 2 = 13.00' Base Width

6.0" Base + 30.5" Chamber Height + 6.0" Cover = 3.54' Field Height

6 Chambers x 52.2 cf = 312.9 cf Chamber Storage

1,105.0 cf Field - 312.9 cf Chambers = 792.1 cf Stone x 40.0% Voids = 316.8 cf Stone Storage

Stone + Chamber Storage = 629.8 cf = 0.01 af

6 Chambers

40.9 cy Field

29.3 cy Stone

Type III 24-hr 2 Year  Rainfall=3.30"105 Plain Road 2021
  Printed  1/15/2021Prepared by Microsoft
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Pond Pr5: FRONT Infiltration System
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Inflow Area=0.171 ac

Peak Elev=162.02'

Storage=3 cf

0.0 cfs

0.0 cfs
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Summary for Pond Pr6: REAR Infiltration System

Inflow Area = 0.659 ac, 62.07% Impervious,  Inflow Depth > 1.12"    for  2 Year event
Inflow = 0.8 cfs @ 12.15 hrs,  Volume= 0.06 af
Outflow = 0.4 cfs @ 12.44 hrs,  Volume= 0.06 af,  Atten= 54%,  Lag= 17.4 min
Discarded = 0.4 cfs @ 12.44 hrs,  Volume= 0.06 af
Primary = 0.0 cfs @ 5.00 hrs,  Volume= 0.00 af

Routing by Stor-Ind method, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs / 2
Peak Elev= 160.61' @ 12.44 hrs   Surf.Area= 1,395 sf   Storage= 407 cf

Plug-Flow detention time= 7.5 min calculated for 0.06 af (100% of inflow)
Center-of-Mass det. time= 7.0 min ( 821.8 - 814.9 )

Volume Invert Avail.Storage Storage Description

#1A 160.00' 1,225 cf 45.00'W x 31.00'L x 3.54'H Field A
4,941 cf Overall - 1,878 cf Embedded = 3,063 cf  x 40.0% Voids

#2A 160.50' 1,878 cf Cultec R-330XL  x 36  Inside #1
Effective Size= 47.8"W x 30.0"H => 7.45 sf x 7.00'L = 52.2 cf
Overall Size= 52.0"W x 30.5"H x 8.50'L with 1.50' Overlap

#3 163.00' 50 cf 4.00'D x 4.00'H Vertical Cone/Cylinder -Impervious

3,153 cf Total Available Storage

     Storage Group A created with Chamber Wizard

Device Routing     Invert Outlet Devices

#1 Discarded 160.00' 8.270 in/hr Exfiltration over Wetted area   
Conductivity to Groundwater Elevation = 158.00'   

#2 Primary 163.20' 12.0"  Round Culvert   L= 100.0'   Ke= 0.500   
Inlet / Outlet Invert= 163.20' / 162.20'   S= 0.0100 '/'   Cc= 0.900   
n= 0.012   

Discarded OutFlow  Max=0.4 cfs @ 12.44 hrs  HW=160.61'   (Free Discharge)
1=Exfiltration  ( Controls 0.4 cfs)

Primary OutFlow  Max=0.0 cfs @ 5.00 hrs  HW=160.00'   (Free Discharge)
2=Culvert  ( Controls 0.0 cfs)

Type III 24-hr 2 Year  Rainfall=3.30"105 Plain Road 2021
  Printed  1/15/2021Prepared by Microsoft
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Pond Pr6: REAR Infiltration System - Chamber Wizard Field A

Chamber Model = Cultec R-330XL
Effective Size= 47.8"W x 30.0"H => 7.45 sf x 7.00'L = 52.2 cf

Overall Size= 52.0"W x 30.5"H x 8.50'L with 1.50' Overlap

52.0" Wide + 6.0" Spacing = 58.0" C-C

4 Chambers/Row x 7.00' Long = 28.00' + 18.0" End Stone x 2 = 31.00' Base Length

9 Rows x 52.0" Wide + 6.0" Spacing x 8 + 12.0" Side Stone x 2 = 45.00' Base Width

6.0" Base + 30.5" Chamber Height + 6.0" Cover = 3.54' Field Height

36 Chambers x 52.2 cf = 1,877.7 cf Chamber Storage

4,940.6 cf Field - 1,877.7 cf Chambers = 3,063.0 cf Stone x 40.0% Voids = 1,225.2 cf Stone Storage

Stone + Chamber Storage = 3,102.8 cf = 0.07 af

36 Chambers

183.0 cy Field

113.4 cy Stone
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Pond Pr6: REAR Infiltration System
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Inflow Area=0.659 ac

Peak Elev=160.61'

Storage=407 cf

0.8 cfs

0.4 cfs

0.4 cfs

0.0 cfs
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Summary for Reach Pr7: Proposed to Rear

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

Inflow Area = 4.583 ac, 16.67% Impervious,  Inflow Depth = 0.00"    for  2 Year event
Inflow = 0.0 cfs @ 5.00 hrs,  Volume= 0.00 af
Outflow = 0.0 cfs @ 5.00 hrs,  Volume= 0.00 af,  Atten= 0%,  Lag= 0.0 min

Routing by Stor-Ind+Trans method, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs

Reach Pr7: Proposed to Rear
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Inflow Area=4.583 ac

0.0 cfs

0.0 cfs
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Summary for Subcatchment E1: Existing to East

Runoff = 0.0 cfs @ 13.68 hrs,  Volume= 0.01 af,  Depth> 0.14"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Type III 24-hr 10 Year  Rainfall=5.10"

Area (sf) CN Description

22,120 39 >75% Grass cover, Good, HSG A
10,045 30 Woods, Good, HSG A

820 98 Unconnected pavement, HSG A
1,615 98 Unconnected roofs, HSG A

34,600 41 Weighted Average, UI Adjusted CN = 38
32,165 92.96% Pervious Area
2,435 7.04% Impervious Area
2,435 100.00% Unconnected

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

8.1 50 0.0200 0.10 Sheet Flow, 
Grass: Dense   n= 0.240   P2= 3.30"

2.7 140 0.0150 0.86 Shallow Concentrated Flow, 
Short Grass Pasture   Kv= 7.0 fps

10.8 190 Total

Subcatchment E1: Existing to East
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Type III 24-hr 10 Year

Rainfall=5.10"

Runoff Area=34,600 sf

Runoff Volume=0.01 af

Runoff Depth>0.14"

Flow Length=190'

Tc=10.8 min

UI Adjusted CN=38

0.0 cfs
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Summary for Subcatchment E2: Existing to Rear

Runoff = 0.1 cfs @ 15.20 hrs,  Volume= 0.03 af,  Depth> 0.09"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Type III 24-hr 10 Year  Rainfall=5.10"

Area (sf) CN Description

39,650 39 >75% Grass cover, Good, HSG A
141,155 30 Woods, Good, HSG A
18,590 98 Unconnected pavement, HSG A
5,320 98 Unconnected roofs, HSG A

204,715 40 Weighted Average, UI Adjusted CN = 36
180,805 88.32% Pervious Area
23,910 11.68% Impervious Area
23,910 100.00% Unconnected

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

10.3 50 0.0300 0.08 Sheet Flow, 
Woods: Light underbrush   n= 0.400   P2= 3.30"

27.6 1,015 0.0150 0.61 Shallow Concentrated Flow, 
Woodland   Kv= 5.0 fps

37.9 1,065 Total

Subcatchment E2: Existing to Rear
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Type III 24-hr 10 Year

Rainfall=5.10"

Runoff Area=204,715 sf

Runoff Volume=0.03 af

Runoff Depth>0.09"

Flow Length=1,065'

Tc=37.9 min

UI Adjusted CN=36

0.1 cfs
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Summary for Subcatchment Pr1: Proposed to East

Runoff = 0.0 cfs @ 13.68 hrs,  Volume= 0.01 af,  Depth> 0.14"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Type III 24-hr 10 Year  Rainfall=5.10"

Area (sf) CN Description

10,045 30 Woods, Good, HSG A
1,615 98 Unconnected roofs, HSG A

20,590 39 >75% Grass cover, Good, HSG A

32,250 39 Weighted Average, UI Adjusted CN = 38
30,635 94.99% Pervious Area
1,615 5.01% Impervious Area
1,615 100.00% Unconnected

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

8.1 50 0.0200 0.10 Sheet Flow, 
Grass: Dense   n= 0.240   P2= 3.30"

2.7 140 0.0150 0.86 Shallow Concentrated Flow, 
Short Grass Pasture   Kv= 7.0 fps

10.8 190 Total

Subcatchment Pr1: Proposed to East
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Type III 24-hr 10 Year

Rainfall=5.10"

Runoff Area=32,250 sf

Runoff Volume=0.01 af

Runoff Depth>0.14"

Flow Length=190'

Tc=10.8 min

UI Adjusted CN=38

0.0 cfs
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Summary for Subcatchment Pr2: Proposed to Front

Runoff = 0.2 cfs @ 12.12 hrs,  Volume= 0.02 af,  Depth> 1.10"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Type III 24-hr 10 Year  Rainfall=5.10"

Area (sf) CN Description

5,050 39 >75% Grass cover, Good, HSG A
2,400 98 Paved roads w/curbs & sewers, HSG A

7,450 58 Weighted Average
5,050 67.79% Pervious Area
2,400 32.21% Impervious Area

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

6.8 40 0.0200 0.10 Sheet Flow, 
Grass: Dense   n= 0.240   P2= 3.30"

0.6 95 0.0150 2.49 Shallow Concentrated Flow, 
Paved   Kv= 20.3 fps

7.4 135 Total

Subcatchment Pr2: Proposed to Front
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Type III 24-hr 10 Year

Rainfall=5.10"

Runoff Area=7,450 sf

Runoff Volume=0.02 af

Runoff Depth>1.10"

Flow Length=135'

Tc=7.4 min

CN=58

0.2 cfs
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Summary for Subcatchment Pr3: Proposed to Rear Low Point

Runoff = 1.8 cfs @ 12.14 hrs,  Volume= 0.13 af,  Depth> 2.43"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Type III 24-hr 10 Year  Rainfall=5.10"

Area (sf) CN Description

10,885 39 >75% Grass cover, Good, HSG A
1,505 98 Roofs, HSG A

11,600 98 Paved roads w/curbs & sewers, HSG A
4,710 98 Paved parking, HSG A

28,700 76 Weighted Average
10,885 37.93% Pervious Area
17,815 62.07% Impervious Area

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

8.1 50 0.0200 0.10 Sheet Flow, 
Grass: Dense   n= 0.240   P2= 3.30"

1.5 200 0.0125 2.27 Shallow Concentrated Flow, 
Paved   Kv= 20.3 fps

9.6 250 Total

Subcatchment Pr3: Proposed to Rear Low Point
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Type III 24-hr 10 Year

Rainfall=5.10"

Runoff Area=28,700 sf

Runoff Volume=0.13 af

Runoff Depth>2.43"

Flow Length=250'

Tc=9.6 min

CN=76

1.8 cfs
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Summary for Subcatchment Pr4: Proposed to Rear Uncollected

Runoff = 0.1 cfs @ 15.12 hrs,  Volume= 0.03 af,  Depth> 0.09"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Type III 24-hr 10 Year  Rainfall=5.10"

Area (sf) CN Description

61,290 39 >75% Grass cover, Good, HSG A
94,155 30 Woods, Good, HSG A
2,000 98 Unconnected pavement, HSG A
1,870 98 Unconnected roofs, HSG A

11,600 98 Unconnected roofs, HSG A

170,915 39 Weighted Average, UI Adjusted CN = 36
155,445 90.95% Pervious Area
15,470 9.05% Impervious Area
15,470 100.00% Unconnected

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

9.7 50 0.0125 0.09 Sheet Flow, 
Grass: Dense   n= 0.240   P2= 3.30"

4.9 275 0.0180 0.94 Shallow Concentrated Flow, 
Short Grass Pasture   Kv= 7.0 fps

18.3 600 0.0120 0.55 Shallow Concentrated Flow, 
Woodland   Kv= 5.0 fps

32.9 925 Total

Type III 24-hr 10 Year  Rainfall=5.10"105 Plain Road 2021
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Subcatchment Pr4: Proposed to Rear Uncollected
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Type III 24-hr 10 Year

Rainfall=5.10"

Runoff Area=170,915 sf

Runoff Volume=0.03 af

Runoff Depth>0.09"

Flow Length=925'

Tc=32.9 min

UI Adjusted CN=36

0.1 cfs
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Summary for Pond Pr5: FRONT Infiltration System

Inflow Area = 0.171 ac, 32.21% Impervious,  Inflow Depth > 1.10"    for  10 Year event
Inflow = 0.2 cfs @ 12.12 hrs,  Volume= 0.02 af
Outflow = 0.1 cfs @ 12.48 hrs,  Volume= 0.02 af,  Atten= 59%,  Lag= 21.2 min
Discarded = 0.1 cfs @ 12.48 hrs,  Volume= 0.02 af

Routing by Stor-Ind method, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Peak Elev= 162.71' @ 12.48 hrs   Surf.Area= 312 sf   Storage= 110 cf

Plug-Flow detention time= 8.2 min calculated for 0.02 af (100% of inflow)
Center-of-Mass det. time= 7.9 min ( 840.7 - 832.8 )

Volume Invert Avail.Storage Storage Description

#1A 162.00' 317 cf 13.00'W x 24.00'L x 3.54'H Field A
1,105 cf Overall - 313 cf Embedded = 792 cf  x 40.0% Voids

#2A 162.50' 313 cf Cultec R-330XL  x 6  Inside #1
Effective Size= 47.8"W x 30.0"H => 7.45 sf x 7.00'L = 52.2 cf
Overall Size= 52.0"W x 30.5"H x 8.50'L with 1.50' Overlap

630 cf Total Available Storage

     Storage Group A created with Chamber Wizard

Device Routing     Invert Outlet Devices

#1 Discarded 162.00' 8.270 in/hr Exfiltration over Wetted area   
Conductivity to Groundwater Elevation = 158.00'   

Discarded OutFlow  Max=0.1 cfs @ 12.48 hrs  HW=162.71'   (Free Discharge)
1=Exfiltration  ( Controls 0.1 cfs)
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Pond Pr5: FRONT Infiltration System - Chamber Wizard Field A

Chamber Model = Cultec R-330XL
Effective Size= 47.8"W x 30.0"H => 7.45 sf x 7.00'L = 52.2 cf

Overall Size= 52.0"W x 30.5"H x 8.50'L with 1.50' Overlap

52.0" Wide + 6.0" Spacing = 58.0" C-C

3 Chambers/Row x 7.00' Long = 21.00' + 18.0" End Stone x 2 = 24.00' Base Length

2 Rows x 52.0" Wide + 6.0" Spacing x 1 + 23.0" Side Stone x 2 = 13.00' Base Width

6.0" Base + 30.5" Chamber Height + 6.0" Cover = 3.54' Field Height

6 Chambers x 52.2 cf = 312.9 cf Chamber Storage

1,105.0 cf Field - 312.9 cf Chambers = 792.1 cf Stone x 40.0% Voids = 316.8 cf Stone Storage

Stone + Chamber Storage = 629.8 cf = 0.01 af

6 Chambers

40.9 cy Field

29.3 cy Stone

Type III 24-hr 10 Year  Rainfall=5.10"105 Plain Road 2021
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Pond Pr5: FRONT Infiltration System
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Inflow Area=0.171 ac

Peak Elev=162.71'

Storage=110 cf

0.2 cfs

0.1 cfs
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Summary for Pond Pr6: REAR Infiltration System

Inflow Area = 0.659 ac, 62.07% Impervious,  Inflow Depth > 2.43"    for  10 Year event
Inflow = 1.8 cfs @ 12.14 hrs,  Volume= 0.13 af
Outflow = 0.5 cfs @ 12.53 hrs,  Volume= 0.13 af,  Atten= 69%,  Lag= 23.6 min
Discarded = 0.5 cfs @ 12.53 hrs,  Volume= 0.13 af
Primary = 0.0 cfs @ 5.00 hrs,  Volume= 0.00 af

Routing by Stor-Ind method, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs / 2
Peak Elev= 161.59' @ 12.53 hrs   Surf.Area= 1,395 sf   Storage= 1,516 cf

Plug-Flow detention time= 21.5 min calculated for 0.13 af (100% of inflow)
Center-of-Mass det. time= 21.0 min ( 818.6 - 797.6 )

Volume Invert Avail.Storage Storage Description

#1A 160.00' 1,225 cf 45.00'W x 31.00'L x 3.54'H Field A
4,941 cf Overall - 1,878 cf Embedded = 3,063 cf  x 40.0% Voids

#2A 160.50' 1,878 cf Cultec R-330XL  x 36  Inside #1
Effective Size= 47.8"W x 30.0"H => 7.45 sf x 7.00'L = 52.2 cf
Overall Size= 52.0"W x 30.5"H x 8.50'L with 1.50' Overlap

#3 163.00' 50 cf 4.00'D x 4.00'H Vertical Cone/Cylinder -Impervious

3,153 cf Total Available Storage

     Storage Group A created with Chamber Wizard

Device Routing     Invert Outlet Devices

#1 Discarded 160.00' 8.270 in/hr Exfiltration over Wetted area   
Conductivity to Groundwater Elevation = 158.00'   

#2 Primary 163.20' 12.0"  Round Culvert   L= 100.0'   Ke= 0.500   
Inlet / Outlet Invert= 163.20' / 162.20'   S= 0.0100 '/'   Cc= 0.900   
n= 0.012   

Discarded OutFlow  Max=0.5 cfs @ 12.53 hrs  HW=161.59'   (Free Discharge)
1=Exfiltration  ( Controls 0.5 cfs)

Primary OutFlow  Max=0.0 cfs @ 5.00 hrs  HW=160.00'   (Free Discharge)
2=Culvert  ( Controls 0.0 cfs)

Type III 24-hr 10 Year  Rainfall=5.10"105 Plain Road 2021
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Pond Pr6: REAR Infiltration System - Chamber Wizard Field A

Chamber Model = Cultec R-330XL
Effective Size= 47.8"W x 30.0"H => 7.45 sf x 7.00'L = 52.2 cf

Overall Size= 52.0"W x 30.5"H x 8.50'L with 1.50' Overlap

52.0" Wide + 6.0" Spacing = 58.0" C-C

4 Chambers/Row x 7.00' Long = 28.00' + 18.0" End Stone x 2 = 31.00' Base Length

9 Rows x 52.0" Wide + 6.0" Spacing x 8 + 12.0" Side Stone x 2 = 45.00' Base Width

6.0" Base + 30.5" Chamber Height + 6.0" Cover = 3.54' Field Height

36 Chambers x 52.2 cf = 1,877.7 cf Chamber Storage

4,940.6 cf Field - 1,877.7 cf Chambers = 3,063.0 cf Stone x 40.0% Voids = 1,225.2 cf Stone Storage

Stone + Chamber Storage = 3,102.8 cf = 0.07 af

36 Chambers

183.0 cy Field

113.4 cy Stone
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Pond Pr6: REAR Infiltration System

Inflow
Outflow
Discarded
Primary

Hydrograph

Time  (hours)
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0

Inflow Area=0.659 ac

Peak Elev=161.59'

Storage=1,516 cf

1.8 cfs

0.5 cfs

0.5 cfs

0.0 cfs
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Summary for Reach Pr7: Proposed to Rear

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

Inflow Area = 4.583 ac, 16.67% Impervious,  Inflow Depth > 0.07"    for  10 Year event
Inflow = 0.1 cfs @ 15.12 hrs,  Volume= 0.03 af
Outflow = 0.1 cfs @ 15.12 hrs,  Volume= 0.03 af,  Atten= 0%,  Lag= 0.0 min

Routing by Stor-Ind+Trans method, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs

Reach Pr7: Proposed to Rear
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Inflow Area=4.583 ac
0.1 cfs

0.1 cfs
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Summary for Subcatchment E1: Existing to East

Runoff = 0.1 cfs @ 12.42 hrs,  Volume= 0.03 af,  Depth> 0.40"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Type III 24-hr 25 Year  Rainfall=6.30"

Area (sf) CN Description

22,120 39 >75% Grass cover, Good, HSG A
10,045 30 Woods, Good, HSG A

820 98 Unconnected pavement, HSG A
1,615 98 Unconnected roofs, HSG A

34,600 41 Weighted Average, UI Adjusted CN = 38
32,165 92.96% Pervious Area
2,435 7.04% Impervious Area
2,435 100.00% Unconnected

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

8.1 50 0.0200 0.10 Sheet Flow, 
Grass: Dense   n= 0.240   P2= 3.30"

2.7 140 0.0150 0.86 Shallow Concentrated Flow, 
Short Grass Pasture   Kv= 7.0 fps

10.8 190 Total

Subcatchment E1: Existing to East
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Type III 24-hr 25 Year

Rainfall=6.30"

Runoff Area=34,600 sf

Runoff Volume=0.03 af

Runoff Depth>0.40"

Flow Length=190'

Tc=10.8 min

UI Adjusted CN=38

0.1 cfs

Type III 24-hr 25 Year  Rainfall=6.30"105 Plain Road 2021
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Summary for Subcatchment E2: Existing to Rear

Runoff = 0.4 cfs @ 12.92 hrs,  Volume= 0.11 af,  Depth> 0.29"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Type III 24-hr 25 Year  Rainfall=6.30"

Area (sf) CN Description

39,650 39 >75% Grass cover, Good, HSG A
141,155 30 Woods, Good, HSG A
18,590 98 Unconnected pavement, HSG A
5,320 98 Unconnected roofs, HSG A

204,715 40 Weighted Average, UI Adjusted CN = 36
180,805 88.32% Pervious Area
23,910 11.68% Impervious Area
23,910 100.00% Unconnected

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

10.3 50 0.0300 0.08 Sheet Flow, 
Woods: Light underbrush   n= 0.400   P2= 3.30"

27.6 1,015 0.0150 0.61 Shallow Concentrated Flow, 
Woodland   Kv= 5.0 fps

37.9 1,065 Total

Subcatchment E2: Existing to Rear
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Type III 24-hr 25 Year

Rainfall=6.30"

Runoff Area=204,715 sf

Runoff Volume=0.11 af

Runoff Depth>0.29"

Flow Length=1,065'

Tc=37.9 min

UI Adjusted CN=36

0.4 cfs

Type III 24-hr 25 Year  Rainfall=6.30"105 Plain Road 2021
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Summary for Subcatchment Pr1: Proposed to East

Runoff = 0.1 cfs @ 12.42 hrs,  Volume= 0.02 af,  Depth> 0.40"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Type III 24-hr 25 Year  Rainfall=6.30"

Area (sf) CN Description

10,045 30 Woods, Good, HSG A
1,615 98 Unconnected roofs, HSG A

20,590 39 >75% Grass cover, Good, HSG A

32,250 39 Weighted Average, UI Adjusted CN = 38
30,635 94.99% Pervious Area
1,615 5.01% Impervious Area
1,615 100.00% Unconnected

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

8.1 50 0.0200 0.10 Sheet Flow, 
Grass: Dense   n= 0.240   P2= 3.30"

2.7 140 0.0150 0.86 Shallow Concentrated Flow, 
Short Grass Pasture   Kv= 7.0 fps

10.8 190 Total

Subcatchment Pr1: Proposed to East
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Type III 24-hr 25 Year

Rainfall=6.30"

Runoff Area=32,250 sf

Runoff Volume=0.02 af

Runoff Depth>0.40"

Flow Length=190'

Tc=10.8 min

UI Adjusted CN=38

0.1 cfs

Type III 24-hr 25 Year  Rainfall=6.30"105 Plain Road 2021
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Summary for Subcatchment Pr2: Proposed to Front

Runoff = 0.3 cfs @ 12.12 hrs,  Volume= 0.03 af,  Depth> 1.77"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Type III 24-hr 25 Year  Rainfall=6.30"

Area (sf) CN Description

5,050 39 >75% Grass cover, Good, HSG A
2,400 98 Paved roads w/curbs & sewers, HSG A

7,450 58 Weighted Average
5,050 67.79% Pervious Area
2,400 32.21% Impervious Area

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

6.8 40 0.0200 0.10 Sheet Flow, 
Grass: Dense   n= 0.240   P2= 3.30"

0.6 95 0.0150 2.49 Shallow Concentrated Flow, 
Paved   Kv= 20.3 fps

7.4 135 Total

Subcatchment Pr2: Proposed to Front
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Type III 24-hr 25 Year

Rainfall=6.30"

Runoff Area=7,450 sf

Runoff Volume=0.03 af

Runoff Depth>1.77"

Flow Length=135'

Tc=7.4 min

CN=58

0.3 cfs
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Summary for Subcatchment Pr3: Proposed to Rear Low Point

Runoff = 2.5 cfs @ 12.14 hrs,  Volume= 0.19 af,  Depth> 3.40"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Type III 24-hr 25 Year  Rainfall=6.30"

Area (sf) CN Description

10,885 39 >75% Grass cover, Good, HSG A
1,505 98 Roofs, HSG A

11,600 98 Paved roads w/curbs & sewers, HSG A
4,710 98 Paved parking, HSG A

28,700 76 Weighted Average
10,885 37.93% Pervious Area
17,815 62.07% Impervious Area

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

8.1 50 0.0200 0.10 Sheet Flow, 
Grass: Dense   n= 0.240   P2= 3.30"

1.5 200 0.0125 2.27 Shallow Concentrated Flow, 
Paved   Kv= 20.3 fps

9.6 250 Total

Subcatchment Pr3: Proposed to Rear Low Point
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Type III 24-hr 25 Year

Rainfall=6.30"

Runoff Area=28,700 sf

Runoff Volume=0.19 af

Runoff Depth>3.40"

Flow Length=250'

Tc=9.6 min

CN=76

2.5 cfs

Type III 24-hr 25 Year  Rainfall=6.30"105 Plain Road 2021
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Summary for Subcatchment Pr4: Proposed to Rear Uncollected

Runoff = 0.3 cfs @ 12.82 hrs,  Volume= 0.10 af,  Depth> 0.29"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Type III 24-hr 25 Year  Rainfall=6.30"

Area (sf) CN Description

61,290 39 >75% Grass cover, Good, HSG A
94,155 30 Woods, Good, HSG A
2,000 98 Unconnected pavement, HSG A
1,870 98 Unconnected roofs, HSG A

11,600 98 Unconnected roofs, HSG A

170,915 39 Weighted Average, UI Adjusted CN = 36
155,445 90.95% Pervious Area
15,470 9.05% Impervious Area
15,470 100.00% Unconnected

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

9.7 50 0.0125 0.09 Sheet Flow, 
Grass: Dense   n= 0.240   P2= 3.30"

4.9 275 0.0180 0.94 Shallow Concentrated Flow, 
Short Grass Pasture   Kv= 7.0 fps

18.3 600 0.0120 0.55 Shallow Concentrated Flow, 
Woodland   Kv= 5.0 fps

32.9 925 Total

Type III 24-hr 25 Year  Rainfall=6.30"105 Plain Road 2021
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Subcatchment Pr4: Proposed to Rear Uncollected

Runoff

Hydrograph
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Type III 24-hr 25 Year

Rainfall=6.30"

Runoff Area=170,915 sf

Runoff Volume=0.10 af

Runoff Depth>0.29"

Flow Length=925'

Tc=32.9 min

UI Adjusted CN=36

0.3 cfs

Type III 24-hr 25 Year  Rainfall=6.30"105 Plain Road 2021
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Summary for Pond Pr5: FRONT Infiltration System

Inflow Area = 0.171 ac, 32.21% Impervious,  Inflow Depth > 1.77"    for  25 Year event
Inflow = 0.3 cfs @ 12.12 hrs,  Volume= 0.03 af
Outflow = 0.1 cfs @ 12.53 hrs,  Volume= 0.03 af,  Atten= 70%,  Lag= 24.7 min
Discarded = 0.1 cfs @ 12.53 hrs,  Volume= 0.03 af

Routing by Stor-Ind method, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Peak Elev= 163.39' @ 12.53 hrs   Surf.Area= 312 sf   Storage= 260 cf

Plug-Flow detention time= 18.3 min calculated for 0.03 af (100% of inflow)
Center-of-Mass det. time= 18.0 min ( 839.6 - 821.6 )

Volume Invert Avail.Storage Storage Description

#1A 162.00' 317 cf 13.00'W x 24.00'L x 3.54'H Field A
1,105 cf Overall - 313 cf Embedded = 792 cf  x 40.0% Voids

#2A 162.50' 313 cf Cultec R-330XL  x 6  Inside #1
Effective Size= 47.8"W x 30.0"H => 7.45 sf x 7.00'L = 52.2 cf
Overall Size= 52.0"W x 30.5"H x 8.50'L with 1.50' Overlap

630 cf Total Available Storage

     Storage Group A created with Chamber Wizard

Device Routing     Invert Outlet Devices

#1 Discarded 162.00' 8.270 in/hr Exfiltration over Wetted area   
Conductivity to Groundwater Elevation = 158.00'   

Discarded OutFlow  Max=0.1 cfs @ 12.53 hrs  HW=163.39'   (Free Discharge)
1=Exfiltration  ( Controls 0.1 cfs)
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Pond Pr5: FRONT Infiltration System - Chamber Wizard Field A

Chamber Model = Cultec R-330XL
Effective Size= 47.8"W x 30.0"H => 7.45 sf x 7.00'L = 52.2 cf

Overall Size= 52.0"W x 30.5"H x 8.50'L with 1.50' Overlap

52.0" Wide + 6.0" Spacing = 58.0" C-C

3 Chambers/Row x 7.00' Long = 21.00' + 18.0" End Stone x 2 = 24.00' Base Length

2 Rows x 52.0" Wide + 6.0" Spacing x 1 + 23.0" Side Stone x 2 = 13.00' Base Width

6.0" Base + 30.5" Chamber Height + 6.0" Cover = 3.54' Field Height

6 Chambers x 52.2 cf = 312.9 cf Chamber Storage

1,105.0 cf Field - 312.9 cf Chambers = 792.1 cf Stone x 40.0% Voids = 316.8 cf Stone Storage

Stone + Chamber Storage = 629.8 cf = 0.01 af

6 Chambers

40.9 cy Field

29.3 cy Stone

Type III 24-hr 25 Year  Rainfall=6.30"105 Plain Road 2021
  Printed  1/15/2021Prepared by Microsoft
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Pond Pr5: FRONT Infiltration System
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Inflow Area=0.171 ac

Peak Elev=163.39'

Storage=260 cf

0.3 cfs

0.1 cfs
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Summary for Pond Pr6: REAR Infiltration System

Inflow Area = 0.659 ac, 62.07% Impervious,  Inflow Depth > 3.40"    for  25 Year event
Inflow = 2.5 cfs @ 12.14 hrs,  Volume= 0.19 af
Outflow = 0.7 cfs @ 12.55 hrs,  Volume= 0.19 af,  Atten= 72%,  Lag= 24.5 min
Discarded = 0.7 cfs @ 12.55 hrs,  Volume= 0.19 af
Primary = 0.0 cfs @ 5.00 hrs,  Volume= 0.00 af

Routing by Stor-Ind method, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs / 2
Peak Elev= 162.43' @ 12.55 hrs   Surf.Area= 1,395 sf   Storage= 2,367 cf

Plug-Flow detention time= 29.3 min calculated for 0.19 af (100% of inflow)
Center-of-Mass det. time= 28.8 min ( 818.7 - 789.9 )

Volume Invert Avail.Storage Storage Description

#1A 160.00' 1,225 cf 45.00'W x 31.00'L x 3.54'H Field A
4,941 cf Overall - 1,878 cf Embedded = 3,063 cf  x 40.0% Voids

#2A 160.50' 1,878 cf Cultec R-330XL  x 36  Inside #1
Effective Size= 47.8"W x 30.0"H => 7.45 sf x 7.00'L = 52.2 cf
Overall Size= 52.0"W x 30.5"H x 8.50'L with 1.50' Overlap

#3 163.00' 50 cf 4.00'D x 4.00'H Vertical Cone/Cylinder -Impervious

3,153 cf Total Available Storage

     Storage Group A created with Chamber Wizard

Device Routing     Invert Outlet Devices

#1 Discarded 160.00' 8.270 in/hr Exfiltration over Wetted area   
Conductivity to Groundwater Elevation = 158.00'   

#2 Primary 163.20' 12.0"  Round Culvert   L= 100.0'   Ke= 0.500   
Inlet / Outlet Invert= 163.20' / 162.20'   S= 0.0100 '/'   Cc= 0.900   
n= 0.012   

Discarded OutFlow  Max=0.7 cfs @ 12.55 hrs  HW=162.43'   (Free Discharge)
1=Exfiltration  ( Controls 0.7 cfs)

Primary OutFlow  Max=0.0 cfs @ 5.00 hrs  HW=160.00'   (Free Discharge)
2=Culvert  ( Controls 0.0 cfs)

Type III 24-hr 25 Year  Rainfall=6.30"105 Plain Road 2021
  Printed  1/15/2021Prepared by Microsoft
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Pond Pr6: REAR Infiltration System - Chamber Wizard Field A

Chamber Model = Cultec R-330XL
Effective Size= 47.8"W x 30.0"H => 7.45 sf x 7.00'L = 52.2 cf

Overall Size= 52.0"W x 30.5"H x 8.50'L with 1.50' Overlap

52.0" Wide + 6.0" Spacing = 58.0" C-C

4 Chambers/Row x 7.00' Long = 28.00' + 18.0" End Stone x 2 = 31.00' Base Length

9 Rows x 52.0" Wide + 6.0" Spacing x 8 + 12.0" Side Stone x 2 = 45.00' Base Width

6.0" Base + 30.5" Chamber Height + 6.0" Cover = 3.54' Field Height

36 Chambers x 52.2 cf = 1,877.7 cf Chamber Storage

4,940.6 cf Field - 1,877.7 cf Chambers = 3,063.0 cf Stone x 40.0% Voids = 1,225.2 cf Stone Storage

Stone + Chamber Storage = 3,102.8 cf = 0.07 af

36 Chambers

183.0 cy Field

113.4 cy Stone
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Pond Pr6: REAR Infiltration System
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Inflow Area=0.659 ac

Peak Elev=162.43'

Storage=2,367 cf

2.5 cfs

0.7 cfs

0.7 cfs

0.0 cfs
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Summary for Reach Pr7: Proposed to Rear

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

Inflow Area = 4.583 ac, 16.67% Impervious,  Inflow Depth > 0.25"    for  25 Year event
Inflow = 0.3 cfs @ 12.82 hrs,  Volume= 0.10 af
Outflow = 0.3 cfs @ 12.82 hrs,  Volume= 0.10 af,  Atten= 0%,  Lag= 0.0 min

Routing by Stor-Ind+Trans method, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs

Reach Pr7: Proposed to Rear

Inflow
Outflow

Hydrograph

Time  (hours)
201918171615141312111098765

F
lo

w
  

(c
fs

)

0.34

0.32

0.3

0.28

0.26

0.24

0.22

0.2

0.18

0.16

0.14

0.12

0.1

0.08

0.06

0.04

0.02

0

Inflow Area=4.583 ac
0.3 cfs

0.3 cfs
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Summary for Subcatchment E1: Existing to East

Runoff = 0.5 cfs @ 12.22 hrs,  Volume= 0.06 af,  Depth> 0.93"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Type III 24-hr 100 Year  Rainfall=8.00"

Area (sf) CN Description

22,120 39 >75% Grass cover, Good, HSG A
10,045 30 Woods, Good, HSG A

820 98 Unconnected pavement, HSG A
1,615 98 Unconnected roofs, HSG A

34,600 41 Weighted Average, UI Adjusted CN = 38
32,165 92.96% Pervious Area
2,435 7.04% Impervious Area
2,435 100.00% Unconnected

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

8.1 50 0.0200 0.10 Sheet Flow, 
Grass: Dense   n= 0.240   P2= 3.30"

2.7 140 0.0150 0.86 Shallow Concentrated Flow, 
Short Grass Pasture   Kv= 7.0 fps

10.8 190 Total

Subcatchment E1: Existing to East
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Type III 24-hr 100 Year

Rainfall=8.00"

Runoff Area=34,600 sf

Runoff Volume=0.06 af

Runoff Depth>0.93"

Flow Length=190'

Tc=10.8 min

UI Adjusted CN=38

0.5 cfs

Type III 24-hr 100 Year  Rainfall=8.00"105 Plain Road 2021
  Printed  1/15/2021Prepared by Microsoft
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Summary for Subcatchment E2: Existing to Rear

Runoff = 1.5 cfs @ 12.72 hrs,  Volume= 0.29 af,  Depth> 0.75"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Type III 24-hr 100 Year  Rainfall=8.00"

Area (sf) CN Description

39,650 39 >75% Grass cover, Good, HSG A
141,155 30 Woods, Good, HSG A
18,590 98 Unconnected pavement, HSG A
5,320 98 Unconnected roofs, HSG A

204,715 40 Weighted Average, UI Adjusted CN = 36
180,805 88.32% Pervious Area
23,910 11.68% Impervious Area
23,910 100.00% Unconnected

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

10.3 50 0.0300 0.08 Sheet Flow, 
Woods: Light underbrush   n= 0.400   P2= 3.30"

27.6 1,015 0.0150 0.61 Shallow Concentrated Flow, 
Woodland   Kv= 5.0 fps

37.9 1,065 Total

Subcatchment E2: Existing to Rear

Runoff

Hydrograph

Time  (hours)
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Type III 24-hr 100 Year

Rainfall=8.00"

Runoff Area=204,715 sf

Runoff Volume=0.29 af

Runoff Depth>0.75"

Flow Length=1,065'

Tc=37.9 min

UI Adjusted CN=36

1.5 cfs

Type III 24-hr 100 Year  Rainfall=8.00"105 Plain Road 2021
  Printed  1/15/2021Prepared by Microsoft
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Summary for Subcatchment Pr1: Proposed to East

Runoff = 0.5 cfs @ 12.22 hrs,  Volume= 0.06 af,  Depth> 0.93"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Type III 24-hr 100 Year  Rainfall=8.00"

Area (sf) CN Description

10,045 30 Woods, Good, HSG A
1,615 98 Unconnected roofs, HSG A

20,590 39 >75% Grass cover, Good, HSG A

32,250 39 Weighted Average, UI Adjusted CN = 38
30,635 94.99% Pervious Area
1,615 5.01% Impervious Area
1,615 100.00% Unconnected

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

8.1 50 0.0200 0.10 Sheet Flow, 
Grass: Dense   n= 0.240   P2= 3.30"

2.7 140 0.0150 0.86 Shallow Concentrated Flow, 
Short Grass Pasture   Kv= 7.0 fps

10.8 190 Total

Subcatchment Pr1: Proposed to East
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Type III 24-hr 100 Year

Rainfall=8.00"

Runoff Area=32,250 sf

Runoff Volume=0.06 af

Runoff Depth>0.93"

Flow Length=190'

Tc=10.8 min

UI Adjusted CN=38

0.5 cfs

Type III 24-hr 100 Year  Rainfall=8.00"105 Plain Road 2021
  Printed  1/15/2021Prepared by Microsoft
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Summary for Subcatchment Pr2: Proposed to Front

Runoff = 0.6 cfs @ 12.11 hrs,  Volume= 0.04 af,  Depth> 2.86"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Type III 24-hr 100 Year  Rainfall=8.00"

Area (sf) CN Description

5,050 39 >75% Grass cover, Good, HSG A
2,400 98 Paved roads w/curbs & sewers, HSG A

7,450 58 Weighted Average
5,050 67.79% Pervious Area
2,400 32.21% Impervious Area

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

6.8 40 0.0200 0.10 Sheet Flow, 
Grass: Dense   n= 0.240   P2= 3.30"

0.6 95 0.0150 2.49 Shallow Concentrated Flow, 
Paved   Kv= 20.3 fps

7.4 135 Total

Subcatchment Pr2: Proposed to Front
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Type III 24-hr 100 Year

Rainfall=8.00"

Runoff Area=7,450 sf

Runoff Volume=0.04 af

Runoff Depth>2.86"

Flow Length=135'

Tc=7.4 min

CN=58

0.6 cfs
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Summary for Subcatchment Pr3: Proposed to Rear Low Point

Runoff = 3.5 cfs @ 12.14 hrs,  Volume= 0.27 af,  Depth> 4.83"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Type III 24-hr 100 Year  Rainfall=8.00"

Area (sf) CN Description

10,885 39 >75% Grass cover, Good, HSG A
1,505 98 Roofs, HSG A

11,600 98 Paved roads w/curbs & sewers, HSG A
4,710 98 Paved parking, HSG A

28,700 76 Weighted Average
10,885 37.93% Pervious Area
17,815 62.07% Impervious Area

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

8.1 50 0.0200 0.10 Sheet Flow, 
Grass: Dense   n= 0.240   P2= 3.30"

1.5 200 0.0125 2.27 Shallow Concentrated Flow, 
Paved   Kv= 20.3 fps

9.6 250 Total

Subcatchment Pr3: Proposed to Rear Low Point

Runoff

Hydrograph

Time  (hours)
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Type III 24-hr 100 Year

Rainfall=8.00"

Runoff Area=28,700 sf

Runoff Volume=0.27 af

Runoff Depth>4.83"

Flow Length=250'

Tc=9.6 min

CN=76

3.5 cfs

Type III 24-hr 100 Year  Rainfall=8.00"105 Plain Road 2021
  Printed  1/15/2021Prepared by Microsoft
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Summary for Subcatchment Pr4: Proposed to Rear Uncollected

Runoff = 1.3 cfs @ 12.65 hrs,  Volume= 0.25 af,  Depth> 0.75"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Type III 24-hr 100 Year  Rainfall=8.00"

Area (sf) CN Description

61,290 39 >75% Grass cover, Good, HSG A
94,155 30 Woods, Good, HSG A
2,000 98 Unconnected pavement, HSG A
1,870 98 Unconnected roofs, HSG A

11,600 98 Unconnected roofs, HSG A

170,915 39 Weighted Average, UI Adjusted CN = 36
155,445 90.95% Pervious Area
15,470 9.05% Impervious Area
15,470 100.00% Unconnected

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

9.7 50 0.0125 0.09 Sheet Flow, 
Grass: Dense   n= 0.240   P2= 3.30"

4.9 275 0.0180 0.94 Shallow Concentrated Flow, 
Short Grass Pasture   Kv= 7.0 fps

18.3 600 0.0120 0.55 Shallow Concentrated Flow, 
Woodland   Kv= 5.0 fps

32.9 925 Total

Type III 24-hr 100 Year  Rainfall=8.00"105 Plain Road 2021
  Printed  1/15/2021Prepared by Microsoft
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Subcatchment Pr4: Proposed to Rear Uncollected

Runoff

Hydrograph

Time  (hours)
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Type III 24-hr 100 Year

Rainfall=8.00"

Runoff Area=170,915 sf

Runoff Volume=0.25 af

Runoff Depth>0.75"

Flow Length=925'

Tc=32.9 min

UI Adjusted CN=36

1.3 cfs

Type III 24-hr 100 Year  Rainfall=8.00"105 Plain Road 2021
  Printed  1/15/2021Prepared by Microsoft
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Summary for Pond Pr5: FRONT Infiltration System

Inflow Area = 0.171 ac, 32.21% Impervious,  Inflow Depth > 2.86"    for  100 Year event
Inflow = 0.6 cfs @ 12.11 hrs,  Volume= 0.04 af
Outflow = 0.1 cfs @ 12.55 hrs,  Volume= 0.04 af,  Atten= 74%,  Lag= 25.9 min
Discarded = 0.1 cfs @ 12.55 hrs,  Volume= 0.04 af

Routing by Stor-Ind method, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Peak Elev= 164.69' @ 12.55 hrs   Surf.Area= 312 sf   Storage= 517 cf

Plug-Flow detention time= 31.4 min calculated for 0.04 af (100% of inflow)
Center-of-Mass det. time= 31.2 min ( 842.1 - 810.8 )

Volume Invert Avail.Storage Storage Description

#1A 162.00' 317 cf 13.00'W x 24.00'L x 3.54'H Field A
1,105 cf Overall - 313 cf Embedded = 792 cf  x 40.0% Voids

#2A 162.50' 313 cf Cultec R-330XL  x 6  Inside #1
Effective Size= 47.8"W x 30.0"H => 7.45 sf x 7.00'L = 52.2 cf
Overall Size= 52.0"W x 30.5"H x 8.50'L with 1.50' Overlap

630 cf Total Available Storage

     Storage Group A created with Chamber Wizard

Device Routing     Invert Outlet Devices

#1 Discarded 162.00' 8.270 in/hr Exfiltration over Wetted area   
Conductivity to Groundwater Elevation = 158.00'   

Discarded OutFlow  Max=0.1 cfs @ 12.55 hrs  HW=164.69'   (Free Discharge)
1=Exfiltration  ( Controls 0.1 cfs)



Type III 24-hr 100 Year  Rainfall=8.00"105 Plain Road 2021
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Pond Pr5: FRONT Infiltration System - Chamber Wizard Field A

Chamber Model = Cultec R-330XL
Effective Size= 47.8"W x 30.0"H => 7.45 sf x 7.00'L = 52.2 cf

Overall Size= 52.0"W x 30.5"H x 8.50'L with 1.50' Overlap

52.0" Wide + 6.0" Spacing = 58.0" C-C

3 Chambers/Row x 7.00' Long = 21.00' + 18.0" End Stone x 2 = 24.00' Base Length

2 Rows x 52.0" Wide + 6.0" Spacing x 1 + 23.0" Side Stone x 2 = 13.00' Base Width

6.0" Base + 30.5" Chamber Height + 6.0" Cover = 3.54' Field Height

6 Chambers x 52.2 cf = 312.9 cf Chamber Storage

1,105.0 cf Field - 312.9 cf Chambers = 792.1 cf Stone x 40.0% Voids = 316.8 cf Stone Storage

Stone + Chamber Storage = 629.8 cf = 0.01 af

6 Chambers

40.9 cy Field

29.3 cy Stone

Type III 24-hr 100 Year  Rainfall=8.00"105 Plain Road 2021
  Printed  1/15/2021Prepared by Microsoft
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Pond Pr5: FRONT Infiltration System

Inflow
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Hydrograph
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Inflow Area=0.171 ac

Peak Elev=164.69'

Storage=517 cf

0.6 cfs

0.1 cfs

Type III 24-hr 100 Year  Rainfall=8.00"105 Plain Road 2021
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Summary for Pond Pr6: REAR Infiltration System

Inflow Area = 0.659 ac, 62.07% Impervious,  Inflow Depth > 4.83"    for  100 Year event
Inflow = 3.5 cfs @ 12.14 hrs,  Volume= 0.27 af
Outflow = 1.4 cfs @ 12.36 hrs,  Volume= 0.26 af,  Atten= 58%,  Lag= 13.1 min
Discarded = 0.9 cfs @ 12.36 hrs,  Volume= 0.25 af
Primary = 0.5 cfs @ 12.35 hrs,  Volume= 0.01 af

Routing by Stor-Ind method, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs / 2
Peak Elev= 163.56' @ 12.36 hrs   Surf.Area= 1,395 sf   Storage= 3,110 cf

Plug-Flow detention time= 37.1 min calculated for 0.26 af (99% of inflow)
Center-of-Mass det. time= 32.0 min ( 813.8 - 781.7 )

Volume Invert Avail.Storage Storage Description

#1A 160.00' 1,225 cf 45.00'W x 31.00'L x 3.54'H Field A
4,941 cf Overall - 1,878 cf Embedded = 3,063 cf  x 40.0% Voids

#2A 160.50' 1,878 cf Cultec R-330XL  x 36  Inside #1
Effective Size= 47.8"W x 30.0"H => 7.45 sf x 7.00'L = 52.2 cf
Overall Size= 52.0"W x 30.5"H x 8.50'L with 1.50' Overlap

#3 163.00' 50 cf 4.00'D x 4.00'H Vertical Cone/Cylinder -Impervious

3,153 cf Total Available Storage

     Storage Group A created with Chamber Wizard

Device Routing     Invert Outlet Devices

#1 Discarded 160.00' 8.270 in/hr Exfiltration over Wetted area   
Conductivity to Groundwater Elevation = 158.00'   

#2 Primary 163.20' 12.0"  Round Culvert   L= 100.0'   Ke= 0.500   
Inlet / Outlet Invert= 163.20' / 162.20'   S= 0.0100 '/'   Cc= 0.900   
n= 0.012   

Discarded OutFlow  Max=0.9 cfs @ 12.36 hrs  HW=163.56'   (Free Discharge)
1=Exfiltration  ( Controls 0.9 cfs)

Primary OutFlow  Max=0.5 cfs @ 12.35 hrs  HW=163.56'   (Free Discharge)
2=Culvert  (Inlet Controls 0.5 cfs @ 2.04 fps)

Type III 24-hr 100 Year  Rainfall=8.00"105 Plain Road 2021
  Printed  1/15/2021Prepared by Microsoft
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Pond Pr6: REAR Infiltration System - Chamber Wizard Field A

Chamber Model = Cultec R-330XL
Effective Size= 47.8"W x 30.0"H => 7.45 sf x 7.00'L = 52.2 cf

Overall Size= 52.0"W x 30.5"H x 8.50'L with 1.50' Overlap

52.0" Wide + 6.0" Spacing = 58.0" C-C

4 Chambers/Row x 7.00' Long = 28.00' + 18.0" End Stone x 2 = 31.00' Base Length

9 Rows x 52.0" Wide + 6.0" Spacing x 8 + 12.0" Side Stone x 2 = 45.00' Base Width

6.0" Base + 30.5" Chamber Height + 6.0" Cover = 3.54' Field Height

36 Chambers x 52.2 cf = 1,877.7 cf Chamber Storage

4,940.6 cf Field - 1,877.7 cf Chambers = 3,063.0 cf Stone x 40.0% Voids = 1,225.2 cf Stone Storage

Stone + Chamber Storage = 3,102.8 cf = 0.07 af

36 Chambers

183.0 cy Field

113.4 cy Stone
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Pond Pr6: REAR Infiltration System
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Inflow Area=0.659 ac

Peak Elev=163.56'

Storage=3,110 cf

3.5 cfs

1.4 cfs

0.9 cfs
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Type III 24-hr 100 Year  Rainfall=8.00"105 Plain Road 2021
  Printed  1/15/2021Prepared by Microsoft

Page 14HydroCAD® 9.10  s/n 01413  © 2011 HydroCAD Software Solutions LLC

Summary for Reach Pr7: Proposed to Rear

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

Inflow Area = 4.583 ac, 16.67% Impervious,  Inflow Depth > 0.67"    for  100 Year event
Inflow = 1.5 cfs @ 12.52 hrs,  Volume= 0.26 af
Outflow = 1.5 cfs @ 12.52 hrs,  Volume= 0.26 af,  Atten= 0%,  Lag= 0.0 min

Routing by Stor-Ind+Trans method, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs

Reach Pr7: Proposed to Rear
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G R A S S L A N D  H A B I TAT  

MALE BOBOLINK FEMALE BOBOLINK  

Grasslands in Massachusetts provide habitat to a range of species, from meadow 

voles and monarch butterflies, to kestrels and white-tailed deer. Beginning in the 

early 20th century, land use practices began to change. The increasing human 

population of New England caused a decline in available grasslands. Farm fields 

were replaced with housing and business developments, while abandoned fields 

transitioned back to woodlands.  

Whi le  f ragmented and smal ler  in  overa l l  s i ze ,  the remain ing       

g rass lands  in  Massachusetts  prov ide cr i t ical  habi tat  for  Bobol inks  

(Dol ichonyx oryz i vorus ) .  Bobol inks  make an annual  migrat ion f rom 

South Amer ica where they overwinter ,  to  the i r  b reeding grounds  in  

Nor th  Amer ica each spr ing,  a  journey of  approx imate ly  12 ,500 mi les  

each year .   

Able to nest  in  f ie lds  as  smal l  as  f ive acres ,  Bobol inks  prefer  to nest  

in  cont iguous  f ie lds  that  are a mix  of  grasses  and wi ldf lowers  that  

are not  un i formly  mowed. Proper  management of  the remain ing 

grass lands  i s  essent ia l  to  the surv iva l  of  Bobol inks  in  Massachusetts .  

Vi s i tor s  to  these un ique habi tats  are requi red to keep the i r  dogs  

leashed and on the t ra i l  dur ing Bobol ink  nest ing season,  May 

through Ju ly .  For  more in format ion on Bobol inks ,  p lease scan the 

QR code.   

MALE BOBOLINK 

Photos by Brian Harris and Douglas Gimler. For more information, please 

contact the Wayland Conservation Department at conserva-

tion@wayland.ma.us.                                                           

Funding provided by the Sudbury, Assabet, and Concord Wild and Scenic 

River Stewardship Council.  
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