
 

 

May 3, 2023 

Electronic Delivery and FedEx 

Wayland Conservation Commission 
Wayland Town Hall 
41 Cochituate Road 
Wayland MA  01778 

Re: Response to Peer Review Comments [LEC File #:  CDALLC\22-051.02] 

DEP File #:  322-1000 Notice of Intent Application 
113-115 Boston Post Road 
Assessor’s Map 30, Lots 70 and 71 
Wayland, Massachusetts 

Dear Members of the Conservation Commission: 

LEC has prepared this Response to Comments to address peer review comments included in the January 
12, 2023 Peer Review Letter provided by BETA (BETA Letter) and the January 9, 2023 Peer Review 
Letter from Nover Environmental Consulting, LLC (Nover Letter).  Appendices to this letter include:  

• a 2013 Superseding Order of Conditions (SOOC) issued by DEP for a project in Amesbury (DEP 
File #:  002-1015, Amesbury SOOC, Appendix A);  

• a copy of the Quitclaim Deed for the parcels (Appendix B);  

• the PREFACE: 1997 REGULATORY REVISIONS FOR THE RIVERS PROTECTION ACT 
AMENDMENTS TO THE WETLANDS PROTECTION ACT (Preface, Appendix C);  

• revised site plans entitled, Cascade Residential Housing Development dated November 14, 2023 
and revised May 1, 2023, and prepared by C1.0 Engineering, LLC (Revised Plans, Appendix D), 
and; 

• a revised stormwater report entitled Post Construction Stormwater Management Report dated 
May 1, 2023 and prepared by C1.0 Engineering, LLC (Revised Stormwater Report, Appendix E).   

Many of the comments included in the BETA Letter and the Nover Letter are no longer applicable given 
the stormwater management design changes included in the Revised Plans and Revised Stormwater 
Report; however, the remaining pertinent comments are addressed below. 
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Degraded Riverfront Area 

A site evaluation was conducted on January 4, 2023 with the project proponent and design team, 
Conservation staff, and peer reviewers from BETA and Nover.  During this site evaluation, the extent of 
Degraded Riverfront Area (DRA) as delineated by LEC was reviewed and discussed.  Several soil 
observation holes were excavated and viewed, and BETA determined that a veneer of developing topsoil 
and a populating plant community was visible within the land south of the single-family dwelling at 113 
Boston Post Road, and within portions of the former Garden Center at 115 Boston Post Road – within 
areas delineated as DRA by LEC.  The areas under discussion include land that was actively utilized as of 
2018 and appear to have gone fallow in 2019 according to Google Earth imagery.  The DRA as delineated 
by LEC contains exposed gravel and areas of populating herbaceous plants, including mugwort 
(Artemesia vulgaris), Queen Anne’s Lace (Daucus carota), goldenrods (Solidago spp.), and clover 
(Trifolium sp.).  A veneer (less than ½ inch) of developing topsoil was observed as photographed below.  

Similar soil profiles and limited 
herbaceous plant cover were observed 
elsewhere and BETA determined that 
the Riverfront Area from flag DRA #3 
to flag DRA #17 does not qualify as 
“Degraded,” and that the DRA extends 
from flag DRA #38 to the southeast 
corner of the existing wood hut and 
follows the stone wall to flag DRA #46.   

This determination was made in part 
based on a 2013 Superseding Order of 
Conditions (SOOC) issued by DEP for a 
project in Amesbury (DEP File #:  002-
1015, Amesbury SOOC, Appendix A).  
Both the BETA Letter and the Nover 
Letter reference the Amesbury SOOC to 
support their claims that portions of the 
subject property delineated as DRA by 
LEC does not qualify as DRA in 
accordance with 310 CMR 10.58 (5).   

 

LEC reviewed the Amesbury SOOC and discovered several important distinctions between the Amesbury 
parcel as described in the SOOC and the subject property.  Specifically: 

Veneer of developing topsoil roughly 1/3” deep over fill material 
south of single-family dwelling at 113 Boston Post Road parcel. 
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1. MassDEP Observed that a vast majority of the site was heavily wooded with mature trees, some 
saplings, shrubs, and some ground cover (Page 2, Emphasis added); 

2. Significant portions of the RA [Riverfront Area, referred to as “RA”] on the project site appear to 
have been mined for sand and gravel…many decades ago, it also appears that the RA has 
recovered from that disturbance in the intervening time and has become a largely forested area 
since them, with a functioning RA, herbaceous, shrub, and tree layers, and development of 
topsoil/A Horizon with extensive rooting…(Page 3, Emphasis added). 

The Amesbury SOOC was issued for a former sand and gravel excavation site that had been abandoned 
for decades, and where a forest had developed within the abandoned land.  Applying the means and 
methods in the Amesbury SOOC to determine the extent of DRA for this parcel is not appropriate 
considering this parcel has been fallow for roughly 4 years and contains areas of populating herbaceous 
plants on land dominated by fill (on the single-family house parcel) and exposed gravel (on the former 
Garden Center).  Notwithstanding the above, LEC is willing to concur with the BETA DRA delineation 
in an effort to move the project permitting process along, but reserves the right to disagree with the BETA 
DRA delineation in the future if necessary.   

The above change to the DRA boundary results in the following changes to the alteration area numbers 
described in the NOI Application: 

1) The amount of existing DRA on the site changes from 90,623± square feet to 78,099± square 
feet; 

2) The decrease of DRA proposed for the site changes from 64.2% to 41.5%; 

3) The non-degraded RA being altered changes from 7,014± square feet to 11,948± square feet.  Of 
this 11,948± square feet, 5,668± square feet are wooded (the remaining 6,280± square feet are 
Previously Developed, but do not qualify as ‘Degraded’ according to BETA. 

4) The above numbers exclude the RA alteration associated with the stormwater management basin 
and Route 20 stormwater drainage swale in accordance with 310 CMR 10.58 (4)(d)1.d. 

Riverfront Area Regulatory Compliance 

Page 4 of the Nover Letter states:  “The NOI combines the total of RA, Degraded RA, non-Degraded RA 
and disturbance on both assessor’s lots.  According to 310 CMR 10.58(4)(d), to confirm that the Project 
will have no significant adverse impact on the RA’s ability to protect the interests identified in the Act, 
each lot needs to be evaluated independently…” 

While the Revised Site Plans have been modified to reflect the BETA DRA boundary and the revised 
DRA and undeveloped RA alteration numbers, the proposed development should be viewed as one 
project.  Appendix B contains the Quitclaim Deed for the site, indicating Parcel One (the single-family 
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dwelling lot) was created in 1946 and Parcel Two (the former garden center) was created in 1985.  There 
are no plans or requirements to combine these parcels with the proposed project.  The idea of evaluating 
the lots independently stems from the WPA Regulations at 310 CMR 10.58(4)(d), which state, in part: 

…Within 200 foot riverfront areas, the issuing authority may allow the alteration of up to 
5000 square feet or 10% of the riverfront area within the lot, whichever is greater, on a 
lot recorded on or before October 6, 1997…or up to 10% of the riverfront area within a 
lot recorded after October 6, 1997… 

The intent of these regulations is to deter project proponents from subdividing larger parcels of land 
within the Riverfront Area into smaller lots, and altering up to 5,000 square feet of Riverfront Area on 
each lot.  As written, the regulations limit Riverfront Area alteration to 10% of the Riverfront Area on a 
subdivided lot recorded after October 6, 1997.  The intent of the Riverfront Area regulations at 310 CMR 
10.58 is described in the PREFACE: 1997 REGULATORY REVISIONS FOR THE RIVERS 
PROTECTION ACT AMENDMENTS TO THE WETLANDS PROTECTION ACT (Preface, Appendix B).  
Below are excerpts from the Preface, followed by a description of how this project aligns with the 
protection of Riverfront Area.  

Under No Significant Adverse Impact, the Preface states:  

The criteria include a limitation on alteration, a 100 foot vegetated corridor, stormwater 
management, and provisions to protect wildlife habitat…These criteria were selected to 
promote the benefits of protecting the riverfront area, while ensuring flexibility for many 
projects. While the criteria will restrict activities within riverfront areas, there is no 
"prohibition" on development within the riverfront area…Full compliance with the 
criteria may also be relaxed to accommodate a variety of circumstances, including 
limited projects, redevelopment projects, and septic systems or stormwater management 
facilities when alternative locations are not available. [Emphasis added]. 

The project largely restores and enhances a 100-foot-wide corridor of vegetation by removing existing 
degraded Riverfront Area, establishing a natural soil profile, removing invasive exotic plants, installing 
native sapling trees, shrubs, and groundcover plants.  As stated in the November 16, 2022 NOI 
Application, under existing conditions, the closest structure measures 39± linear feet from the Pine Brook, 
and Degraded Riverfront Area measures as close as 21± linear feet to Pine Brook.  The proposed structure 
measures 136± linear feet from Pine Brook at its closest point, and proposed Degraded Riverfront Area 
(the emergency access roadway) measures 87± linear feet from Pine Brook at its closest point.  This 
represents a significant shift of development away from Pine Brook compared to existing conditions, and 
a significant improvement to wildlife habitat compared to existing conditions.  Stormwater is provided in 
accordance with DEP Standards, where little to no stormwater management exists today.  The project also 
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includes stormwater management for off-site portions of Route 20 that currently discharge directly to Pine 
Brook.  

Under No Significant Adverse Impact, the Preface continues:  

The limitation of 5000 square feet or 10%, whichever is greater, applies to lots existing 
on the effective date of the regulations and to entire subdivisions. The limitation of 10% 
for new lots removes the incentive to create small lots in order to maximize the potential 
for alteration of riverfront areas. [Emphasis added] 

The Applicant is not proposing to subdivide the parcels or create small lots to maximize the potential for 
Riverfront Area alteration.  The project is a single project on 2 parcels of land located within the 
Riverfront Area – much of which is previously developed and/or degraded.  It is not the intent of these 
regulations to limit the development of Riverfront Area to 10% simply because two lots will be combined 
– particularly when the project is reviewable under 310 CMR 10.58 (5) Redevelopment within Previously 
Developed Riverfront Area. 

In fact, under Restoration and Mitigation, the Preface states: 

Redevelopment of previously developed riverfront areas brings opportunities for 
restoration and other forms of mitigation. Rather than simply to stem the tide of further 
deterioration of water quality, the regulations provide an opportunity to improve our 
rivers by allowing issuing authorities to require on-site restoration of riverfront areas in 
exchange for approving additional development farther away from the river. Mitigation, 
such as preservation of riverfront land or improving an existing adverse impact on-site 
or within the watershed, also may be approved in exchange for additional development. 
The regulations include ratios limiting the amount of additional development that an 
issuing authority can permit to ensure that there will be no significant adverse impact 
from these projects. Based on comments received on the proposed regulations, the final 
regulations allow a broader range of redevelopment projects to qualify for the 
restoration and mitigation option, and also clarify the standards required of these 
projects. Restoration and other mitigation opportunities offer applicants greater 
flexibility without compromising environmental protection. 

This site and proposed development align very well with the above language.  Under existing conditions, 
previously developed and degraded Riverfront Area are not contributing to the water quality associated 
with Pine Brook (a cold-water fishery), and the proposed project provides significant improvements to the 
Riverfront Area functions and values by restoring and enhancing the 0-100’ Riverfront Area (removing 
structures, impervious areas, and gravel areas; establishing a natural soil profile; removing invasive/exotic 
species; and installing native sapling trees, shrubs, and groundcover plants), and by providing stormwater 
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management that fully meets DEP Standards, and by managing off-site stormwater run-off from Route 20 
that currently discharges directly to Pine Brook.   

Further Peer Review Comments 

The BETA Letter and the Nover Letter contain additional specific comments related to the plans and 
drainage design.  Many of these comments are no longer applicable based on the plan and stormwater 
design changes, or are addressed through the plan and stormwater design changes as further described 
below.  Responses are provided by C1.0 Engineering, LLC where indicated. 

BETA Peer Review Comments (responses to BETA comments prepared by C1.0 Engineering, 
LLC) 

G1. The date of the existing conditions survey conducted by Beals & Thomas, Inc. is needed. The limit of 
the gravel surface area depicted on the plan is not representative of the limit of vegetative cover as shown 
on the aerial imagery viewed on MassGIS. A significant area which is indicated on the plans as a gravel 
surface is now well vegetated. BETA recommends that the design engineer review the aerial imagery 
from 2021 and adjust the cover types and CN values used in the stormwater analysis accordingly. 

The report and calculations have been revised to account for the new vegetation. 

G2. In addressing Standard 3 in the drainage report, the existing site is described as “various buildings, 
a large heavily compacted gravel lot, and a wooded area. The existing buildings and the gravel lot are 
functioning as impervious surfaces.” Gravel surfaces are not defined as impervious surfaces in the 
standards. In addition, all the gravel surfaces south of the parking lot are no longer heavily compacted 
and are covered by vegetation. CN values for these former gravel areas should be modified to reflect 
current conditions. 

The Curve Numbers have been adjusted per discussions with Beta Group and the calculations have been 
revised. 

G3. The Hydro-CAD analysis assumes that the soils are all HSG B. However as noted in the drainage 
report, NRCS-WSS indicates that the soils are HSG A. Based upon the test pit logs and the percolation 
rates achieved by Onsite Engineering, it is BETA’s opinion that the designation of the soils in the NRCS 
web soil survey as HSG A are correct. Additionally, the Scarboro soils adjacent to the brook are listed as 
HSG A/D. The HSG D designation should only be applied within the limits of the wetlands adjacent to the 
Pine Brook. Thus, all upland areas should be designated as HSG A in the analysis and CN values 
adjusted accordingly. 

The HSG soil designations have been changed to A in all the uplands. 
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G4. The watershed area for the discharge culvert from the Route 20 outfall has been determined based 
solely upon the Route 20 pavement area only. BETA recommends that the design engineer Linda Hansen, 
Conservation Administrator develop a watershed based upon contour mapping from aerial imagery and 
develop a complete analysis of the flows to be expected from this outfall. 

The watershed area has been adjusted per discussions with Beta Group 

G5. The narrative in the drainage report states that the site development is in accordance with the 
standards therefore the redevelopment standards are not applicable. However, in the calculations 
presented in Appendix D the discussion is only regarding the increase in impervious area. Revise the 
calculations accordingly to show that all the impervious surfaces onsite are considered. Gravel parking is 
not considered an impervious surface under the standards and should not be included in this total. The 
only impervious surfaces onsite are the roof areas and the brick and concrete walkways. 

The areas have been recalculated and the gravel emergency access drive has been calculated as gravel 
with permeability.  The large patio at the rear of the project has been removed and will now be grass. 

G6. If the intent is to design the Site as a redevelopment as shown on the checklist, then a redevelopment 
checklist is required. 

The site classifies as a redevelopment site; however, the project meets the Standards and does not require 
the redevelopment site credit of designing to the maximum extent practicable. 

G7. The stormwater checklist indicates the project as redevelopment. As previously noted, the gravel 
parking and access roadways are not considered impervious surfaces as defined in the standards. 
Therefore, the amount of impervious proposed is greater than the existing impervious and cannot be 
considered as solely redevelopment. Reduced impervious area is checked off as an LID Measure 
implemented which is not true since there is an actual increase in impervious on site. 

The site classifies as a redevelopment site; however, the project meets the Standards and does not require 
the redevelopment site credit of designing to the maximum extent practicable. 

G8. The checklist indicates that a portion of the runoff from impervious surfaces onsite does not 
discharge to an infiltration BMP. However, the watershed map indicates that there are no impervious 
surfaces within watershed PDA3 which is the only area that does not discharge through the infiltration 
basin. Indicate on the plans where the untreated surface inside this watershed is located and describe 
why it is not being treated. 

The plans and calculations have been revised so that the two parking lots and the roof area all run through 
the retention basin.  Both parking lots have their own independent Stormceptor particle separator units. 
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G9. The test pits conducted by Onsite Engineering in 2016 do not provide the elevations at the surface; 
therefore, the groundwater elevation cannot be shown with certainty. BETA recommends that new test 
pits be conducted, and groundwater levels established. 

The test pits and monitoring wells in the vicinity of the retention basin have been added to the plans and 
with their elevations.  The test pit logs and monitoring well information have been added to the plan and 
the hydrogeologic analysis for the site has been provided, which includes all of the test pit, boring logs 
and groundwater analysis. 

G10. The results of TP-5 from Onsite Engineering indicates that there is 90” of fill where the proposed 
infiltration basin is located. There are no details regarding this fill and in accordance with Volume 2, 
Chapter 2 of the Stormwater Handbook, “6. Infiltration basins should not be placed over fill materials.” 

A note has been added to the plan to remove any fill material and replace with septic sand. 

G11. Test pits 3 & 4 by Onsite Engineering noted in Figure 1 of the drainage report indicate that 
Estimated Seasonal High Groundwater (ESHGW) is elevation 159.2+. These two test pits are each 
adjacent to the proposed entrance pond. The bottom of this pond is proposed at elevation 158.0, which is 
1.2’ in the groundwater. By exposing groundwater to this direct flow, the pollutant load associated with 
this discharge will directly impact ground water quality without treatment. BETA recommends that the 
basin either be moved west where groundwater levels are lower or eliminated. 

The basin has been eliminated. 

G12. In accordance with Volume 2, Chapter 2 of the Stormwater Handbook, flow into the proposed 
infiltration basin will require 44% pretreatment for the infiltration basin to achieve 80% TSS Removal. 
The exception to this is the roof runoff which can be piped directly into the basin. As proposed, the 
pretreatment provided for the runoff from Route 20 and the west parking lot is not documented. Provide a 
description of the measures to be implemented and the design calculations which document that they are 
adequately sized in accordance with the Handbook. 

Separate Stormceptor units have been added to each of the parking lots and the Route 20 drain has been 
disconnected.  Contech specified a Stormceptor 450i Catch Basin inlet for the west parking lot and a 
Stormceptor 1515-3-C inline unit for the east parking lot.   

G13. Provide TSS Removal calculation sheets for each of the treatment trains. 

The calculation sheets have been added to the drainage report.   
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G14. There are soil logs in the drainage report for 12 shallow test pits conducted by Beals & Thomas on 
12-22-2017 to determine the limit of the degraded Riverfront Area, however, the location for these pits is 
not identified on the existing conditions plans and should be provided. 

The Hand Dug test pit locations have been added to the plans  

G15. There are 2 test pits nos. 20 & 21 identified in the drainage report in the plan shown as Figure 1 
from Onsite Engineering dated January 2017. Depth to Estimated Seasonal High Groundwater and 
estimated percolation rates are indicated in the figure however no logs have been provided. Both test pits 
are in the infiltration basin area and the logs are required to confirm the notes. In addition, if the depth to 
ESHGW as indicated is correct than the bottom of the infiltration basin is less than 2’ above maximum 
groundwater and the design should be adjusted accordingly. 

Onsite Engineering Test Pits #20 and #21 are located on the eastern portion of the site at the location of 
the septic system.  The hydrogeologic report contains those logs and locations. 

G16. The flow path for EDA 1A is 389’. The flow path for PDA-3 is 504’. The runoff from these two 
watersheds follows the same flow pattern. Since the flow paths are not impacted by the development, the 
Tc calculation for the existing conditions should not be less than proposed. Adjust the calculations 
accordingly. 

The flow paths have been adjusted. 

G17. The calculation for PDA-2 describes all the pavement as unconnected however all the pavement is 
collected in the catch basins and is directly connected. Modify the description in the HYDROCAD 
analysis accordingly since it will impact the peak flow rates. 

The descriptions have been modified. 

G18. There are not enough grades shown on the Grading Sheet (C-1.0) to show that the runoff from the 
pavement on the east side of the building will be collected by the basins. 

Grades have been adjusted and a note has been added that walk and parking lot drain to CB #302. 

G19. The calculations for PDA-3 do not account for the modified CN value associated with the patio or 
the emergency access roadway. The CN values associated with this use should be accounted for. 

The patio has been removed and the gravel access drive CN has been accounted for. 

G20. There are no details provided for the proposed infiltration basin embankments. Provide a detail for 
this structure including crest width, material, gradient of side slopes, surface treatment, spillway design, 
and general material requirements. 
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A detail has been added that illustrates the cross section of the basin embankment and the spillway. 

G21. There is a 3’ high check dam identified on the plan in the infiltration basin however, there is no 
explanation for its purpose. If the intent is to provide a sediment forebay for pretreatment, then the area 
inside the forebay cannot be used for exfiltration. Explain its purpose and intent and adjust the Hydro-
CAD analysis accordingly. 

This has been removed from the design. 

G22. Based upon the plans, the proposed infiltration basin is located 34.3+ feet from the adjacent 
wetlands. In accordance with Volume 1, Chapter 2 of the standards, infiltration structures should be a 
minimum of 50’ from waters of the commonwealth. In addition, Item 6 of the Standards espoused in 
Volume 1, Chapter 1 of the Handbook, states: “Stormwater discharges to Outstanding Resource Waters 
and Special Resource Waters shall be removed and set back from the receiving water or wetland and 
receive the highest and best practical method of treatment” The discussion relative to compliance with 
this standard should be included in the narrative. 

The retention basin is now located 107 feet from the stream.  There are two outlets, one that drains west 
and one that drains to a newly created swale where the Route 20 drain pipe has been cut back about 110 
feet to “daylight” the stream.   

G23. In accordance with Volume 2, Chapter 2 of the Handbook, the infiltration basins require monitoring 
wells and emergency dewatering capability. 

Monitoring wells have been indicated on the plans and an emergency dewatering pipe has been added. 

G24. Provide stone sizing calculations for each of the outfalls. 

Stone sizing calculations have been added to the plans at the new daylit pipe/stream and for the retention 
basin spill way. 

G25. In accordance with the Standards, the manufacturer should provide the calculations necessary to 
document that the proprietary filter will continue to provide the documented TSS removal when installed 
in-line. 

The manufacturers information has been added to the plan. 

G26. Sheet 5 of the drawing set entitled “Flood Zone Elevation Plan” displays the 100-year floodplain. 
The limits of the floodplain as shown appear to have been taken directly from the current FEMA FIS map. 
Included are 4 HEC-RAS stream sections with corresponding water surface elevations that match the 
elevations shown on the FEMA FIS map. There is no explanation provided in the drainage report or on 
the plan as to how the water surface elevations were determined. If the intent is to extend the FEMA 
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detailed analysis past the Site and document actual flood elevations, then the HEC-RAS results and base 
assumptions should be presented. 

This plan was for information only and was to present the existing FEMA information and their cross 
sections from their HEC-RAS model.  This is the area where the Route 20 pipe is that is being day-lit will 
occur and the grades will be lowered resulting in a cut or an increase in flood volume.  

G27. The “Project Site Owner’s Manual”, included with the Stormwater Management Report, is missing 
inspection requirements for catch basins. 

Catch basin inspections have been added. 

G28. Maintenance requirements for the infiltration basin should reflect the requirements in Volume 2, 
Chapter 2 of the standards. 

Maintenance requirements have been added. 

G29. The disturbance area will exceed 1.0 acre and the site is therefore subject to the EPA Construction 
General Permit. BETA recommends that the Storm Water Pollution Prevention Plan, which is required in 
conjunction with the EPA permit, be submitted to the commission for their review & approval. 

The National Pollution Discharge Elimination Systems, (NPDES) and Stormwater Pollution Prevention 
Plan, (SWPPP) are typically applied for by the site contractor, general contractor an owner prior to 
construction.  A contractor has not been engaged at this time, typically the Conservation Commission 
makes this a Condition prior to commencing work on the site. 

G30. The illicit discharge statement should be signed by the Owner/Applicant  

Applicant has signed the drainage report on .pdf pages #8 and #120. 

Nover Peer Review Comments (responses to Nover comments prepared by LEC) 

CR1. The NOI site plans are only conceptual and don’t provide a sufficient level of detail for a 
comprehensive review by the Commission. The Regulations specify that the information submitted by the 
Applicant with the NOI must be “sufficient to describe the site, the work or the effect of the work on the 
interests identified in M.G.L. c. 131, § 40 ….”. Therefore, NEC believes that it would be appropriate for 
the Commission to cease further review of the Project until sufficient information is provided. 

The Revised Plans contain adequate information for the Commission and Peer reviewers to determine 
whether the project complies with 310 CMR 10.00.  The Revised Plans depict all structures, pavement, 
walkways, cover types, site grading, and infrastructure germane to the Commission’s review.  If there are 
additional plan details that the Commission determines are required, please specify which details are 
required and why they are relevant to review for compliance under 310 CMR 10.00. 



 

Page 12 of 15 

 

CR2. NEC found it difficult to find the resource area boundaries on the existing and proposed conditions 
NOI site plans. It is also difficult to determine how the qualifications and quantifications of RA and BLSF 
impacts have been applied to the Site and Project. NEC recommends that subsequent site plans submitted 
to the Commission better and more clearly describe the site and the effects of the work on the resource 
areas. While we realize that figures were provided in the NOI that does provide better detail, the NOI 
plans-of-record that are referenced in an Order of Conditions should reflect the work permitted (or not 
permitted) by the Order clearly for the Commission, developer, contractor, issuing authority, or person 
providing compliance monitoring of the Project. 

The Revised Plans have been modified to address this comment, and now include Sheets Area 1 through 
Area 4 which provide color-coded linework to show the extent of RA, DRA, Limit of work, etc.  The 
project design team is open to holding a working session with the peer reviewers and Conservation staff 
to further review and present the Revised Plans for further clarity. 

CR3. The submission of the sufficient detailed site plans should reflect design conditions set forth in the 
Comprehensive Permit issued on January 15, 2019, by the Wayland Zoning Board of Appeal that 
materially affect work Subject to Jurisdiction under the Regulations. The Applicant should provide a 
written statement if they believe that no Comprehensive Permit conditions will require future design 
changes that would affect jurisdictional work and current permitting. 

The project proponent does not anticipate any significant changes to the design or site plans resulting 
from the conditions in the Comprehensive Permit that would affect the Commission’s review of the NOI 
Application. 

CR4. NEC understands that the Project has not received a Groundwater Discharge Permit from MADEP. 
Therefore, the Commission cannot presume that the on-site wastewater treatment facility will protect the 
interests of the Act. The Commission could require that the Groundwater Discharge Permit be obtained 
prior to issuance of an Order of Conditions approving the work. 

As provided in the NOI Application, DEP completed its review of the Hydrogeologic Report prepared by 
Geosphere, authorizing the Applicant to apply for a Groundwater Discharge Permit.  The Applicant will 
prepare and apply for the Groundwater Discharge Permit upon receipt of an Order of Conditions 
approving the project.  The Applicant is open to a Special Condition requiring the Applicant to receive the 
Groundwater Discharge Permit prior to the start of work, but there is no need or requirement for the 
Groundwater Discharge Permit to be obtained prior to issuance of the OOC. 

CR5. On August 31, 2021, the MADEP issued an Approval of Supplemental Hydrogeological Evaluation 
Report. The document references a report titled Revised Hydrogeological Report: Groundwater 
Mounding Analysis for Proposed Subsurface Disposal System prepared by Geosphere Environmental 
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Management, Inc. dated February 3, 2021. It is NEC’s understanding that this report and all 
supplemental plans and data collected from the Site to date will be submitted to the Commission for this 
NOI review. Based our NEC’s review of the MADEP approval document, it is unclear whether they were 
aware that Pine Brook was a CFR/Critical Area (per the DEP Stormwater Regulations and Standards). 

The Revised Hydrogeological Report: Groundwater Mounding Analysis for Proposed Subsurface 
Disposal System prepared by Geosphere Environmental Management, Inc. dated February 3, 2021 was 
submitted to the Commission.  The Stormwater Management system meets the requirements for critical 
areas. 

CR6. The existing conditions plan should be stamped by a MA Professional Land Surveyor (PLS). 
Pursuant to 310 CMR 10.05(4)(h), the Commission can require that supporting plans and calculations be 
prepared and stamped by a licensed and/or certified professional when in its judgement the complexity of 
the proposed work warrants the relevant expertise. Given that the NOI site plans depict conditions 
including 100-year floodplain elevations, horizonal setbacks from field established resource area 
boundaries, Degraded RA quantifications, etc., the plans need to be certified by a PLS for the 
Commission to be able to rely on them to describe the site and confirm Regulatory compliance. 

A stamped and signed existing conditions plan is included in the Revised Plans (Appendix D).  

CR7. The NOI did not provide sufficient information in support of the Degraded RA boundary. During 
the Site meeting on January 4, 2023, BETA’s MA Approved Soil Evaluator, Gary D. James, P.E. observed 
topsoil at varying thicknesses in shallow observation holes within areas delineated by LEC as Degraded 
RA. Based on the observation of well vegetated land containing topsoil, an presumably agreed upon 
boundary of Degraded RA was identified in the field that was generally located by BETA’s GPS 
equipment. A revised existing conditions plan will be developed by the Applicant that depicts the 
regulatory Degraded RA as defined in the Regulations at 310 CMR 10.58(4). 

The Revised Plans include the DRA boundary as determined by BETA.  LEC is willing to concur with 
the BETA DRA delineation in an effort to move the project permitting process along, but reserves the 
right to disagree with the BETA DRA delineation in the future if necessary. 

CR7. (continued): In the WETLANDS/AMESBURY DEP File #002-1015 Superseding Order of 
Conditions dated January 30, 2013, the MADEP rendered the opinion that two issues needed to be 
examined. One, is whether the area is devoid of topsoil and therefore meets the definition of degraded 
within the meaning of the regulations; and two, under which regulatory performance standards for RA 
should the site be evaluated. Until the Applicant submits the revised Degraded RA boundary and 
applicable evaluation for compliance with the RA Regulations, the NOI does not contain sufficient 
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information to describe the effects of the work on the resource area or the appropriate regulatory 
standards for RA that should be applied. 

A response to this comment is provided on pages 1 through 6 of this Letter and in the NOI Application. 

CR8. The Regulations under 310 CMR 10.58(5) state that, "Redevelopment means replacement, 
rehabilitation or expansion of existing structures, improvements of existing roads, or reuse of degraded 
or previously developed areas." It is not clear how the Limit of Redevelopment shown on the NOI site 
plans was established under the definitions found in the Regulations and at this time, NEC does not agree 
with the Applicant’s interpretation. NEC recommends that the Applicant specifically address this 
comment. 

This comment is addressed on pages 1 through 6 of this Letter and in the NOI Application. 

RA1. The NOI combines the total of RA, Degraded RA, non-Degraded RA and disturbance on both 
assessor’s lots. According to 310 CMR 10.58(4)(d), to confirm that the Project will have no significant 
adverse impact on the RA’s ability to protect the interests identified in the Act, each lot needs to be 
evaluated independently. Once the revised Degraded RA is depicted on the NOI site plans and agreed 
upon by the Commission, the Applicant will need to submit a revised evaluation of the work proposed in 
the RA for each lot under the applicable standards. 

LEC disagrees with this interpretation, as detailed on pages 1 through 6 of this Letter. 

RA2. The Regulations under 310 CMR 10.58(5) state that, "Redevelopment means replacement, 
rehabilitation or expansion of existing structures, improvements of existing roads, or reuse of degraded 
or previously developed areas." Therefore, to determine the extent of redevelopment per 310 CMR 
10.58(5), the limit of Degraded RA needs to be re-established. 

The Revised Plans include the DRA boundary as determined by BETA.  LEC is willing to concur with 
the BETA DRA delineation in an effort to move the project permitting process along, but reserves the 
right to disagree with the BETA DRA delineation in the future if necessary. 

RA3. NEC defers to BETA to confirm the BLSF boundary elevation established by the Applicant. It is our 
understanding that BETA will be recommending that the Applicant submit additional technical 
information in support of their BLSF boundary delineation. Once the BLSF boundary is confirmed by 
BETA and more detailed Project information is provided, NEC will be able to determine if the Project 
meets performance standards per 310 CMR 10.57(4). 

No filling (only cutting) is proposed within the BLSF - even with the addition of the stormwater swale to 
convey Route 20 stormwater run-off.  The regulatory compliance with 310 CMR 10.57 (4) as outlined in 
the NOI Application remains accurate. 
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SW1. To presume the stormwater management system will protect the interests of the Act, it must comply 
with the Stormwater Regulations and Stormwater Standards (the Standards). Until BETA and the 
Commission are satisfied that the Project complies with the Standards, the Project cannot be presumed to 
protect the interests of the Act. 

The Revised Plans and Revised Stormwater Report have been revised to align with BETA’s interpretation 
for compliance with the DEP Stormwater Management Standards. 

SW2. The NOI WPA Form 3 correctly indicates that a portion of the site constitutes redevelopment. The 
DEP Stormwater Checklist incorrectly indicates that the Project is a Redevelopment Project. The Project 
is a Mix of New Development and Redevelopment. The New Development must fully comply with the 
Standards and the Redevelopment portion of the Project must meet the Standards to the Maximum Extent 
Practicable and must make improvements to existing conditions. A corrected Stormwater Checklist and 
Report should also be submitted to the Commission and BETA for review. 

The project classifies as a redevelopment site; however, the project meets the Standards and does not 
require the redevelopment site credit of designing to the maximum extent practicable. 

Thank you for considering this Response to Peer Review Comments.  We look forward to further working 
with BETA and Nover through their peer review of the project, and meeting with the Commission at the 
May 24, 2023 Public Hearing.  Should you have any questions, please do not hesitate to contact me in our 
Wakefield office at 781-245-2500 or at rkirby@lecenvironmental.com. 

Sincerely, 

LEC Environmental Consultants, Inc.   
= 
 
Richard A. Kirby      
Senior Wetland Scientist  
 
 
cc: DEP, Northeast Region 

Cascade Development Associates, LLC 
Paul Haverty, Attorney 
C1.0 Engineering & Development 
 
 

_______________________________________________________________ 
rak: projects\22-051.02\Peer Review\Response to Peer Review Comments.doc 
 



 

 

 

Appendix A 

2013 Superseding Order of Conditions issued by DEP for a project in Amesbury 
(DEP File #: 002-1015) 
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December 19, 2019 
 
 
Wellesley Wetlands Protection Committee 
Attn: Julie Meyer, Wetland Administrator 
525 Washington Street 
Wellesley, MA 02482 
 

Wellesley Zoning Board of Appeals 
Attn: J. Randolph Becker, Chairman 
525 Washington Street, Lower Level 
Wellesley, MA 02482 
 

Re: Notice of Intent Review 
130, 136, 140 & 142 Worcester Street 
Wellesley, Massachusetts 
MassDEP File No. 324-0933 

 
Dear Members of the Wellesley Wetlands Protection Committee and Zoning Board of Appeals, 
 
On behalf of Miyares and Harrington, LLP, Lucas Environmental, LLC (LE) has conducted a review of 
the Notice of Intent (NOI) submitted for 130, 136, 140 & 142 Worcester Street in Wellesley, 
Massachusetts.  The review included documents submitted for the NOI application as well as a site visit 
to inspect wetland resource areas, wetland delineations, and general site conditions.  This review does not 
include an analysis of the project engineering design, proposed stormwater management system, drainage 
report or compliance with the MassDEP Stormwater Management Regulations.   

The NOI materials, wetland resource areas and wetland delineation were reviewed in accordance with the 
Massachusetts Wetlands Protection Act (M.G.L. Chapter 131, Section 40), and its implementing 
regulations (310 CMR 10.00 et seq.) and the Wellesley Wetlands Protection Bylaw (Article 44) and 
Regulations.  LE understands the project is being submitted under the Massachusetts Comprehensive 
Permit process (Chapter 40B); therefore, the Wellesley Wetlands Protection Bylaw is applicable although 
the Zoning Board of Appeals (ZBA) can waive its provisions.   

1.0 Site Inspection and Documents Reviewed 

The following documents and plans were reviewed: 

 Notice of Intent, 130, 136, 140 & 142 Worcester Street, Wellesley, and accompanying materials, 
prepared by EcoTec, Inc., (undated).  MassDEP File No. 324-0933, filed November 1, 2019.   

 Plan set titled “#136 & #140 Worcester Street, Wellesley, Mass.”, prepared by Hayes 
Engineering, Inc., dated April 26, 2019 and last revised October 17, 2019.  The plan set included 
the following 14 sheets:   
 Survey Plan (sheet C1),  

 Existing Conditions Plan (sheet C2),  

 Grading Plan (sheet C3),  

 Utility Plan (sheet C4),  

 Erosion Control Plan (sheet C5),  

 Layout Plan (sheet C6),  

 Photometrics Plan (sheet C7),  

 Fire Access Plan (sheet C8),  

 Garage Access Plan (sheet C8A),  

 Moving Van Access Plan (sheet C8B), 

 Detail Sheets (sheetsC9 & C10),  

 Erosion Detail Sheets (sheets C11 & C12).  
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 Proposed Landscape Map, 136 & 140 Worcester Street, Wellesley, Mass., prepared by Hayes 
Engineering (Landscape Architect: Bohler Engineering), dated November 1, 2019 (sheets L-1 and 
L-2). 

 Proposed Waiver List with respect to Wellesley Wetland Protection Bylaw and Regulations only 
(Revised, received by ZBA December 10, 2019).   

2.0 Project Summary 

According to the application, the proposed project consists of the removal of an existing barn/garage and 
the construction of a multi-family residential building with associated driveway, utilities, grading, 
landscaping, and mitigation work within the Buffer Zone to Bordering Vegetated Wetland and the outer 
riparian zone of the Riverfront Area.  As presented in the NOI, the proposed project is located at 130, 
136, 140 and 142 Worcester Street in Wellesley, Massachusetts and has been filed with the Wellesley 
ZBA under the Massachusetts Comprehensive Permit Act, Chapter 40B.  Because the project is being 
submitted under Chapter 40B, the Wellesley Wetlands Protection Bylaw is applicable although the 
Zoning Board of Appeals can waive its provisions.   

As presented in the NOI application, the following wetland resource areas are present at or near the site: 
Inland Bank along a perennial stream, Bordering Vegetated Wetland (BVW) located south and west of 
the site, Riverfront Area extending 200 feet from the perennial stream onto the southeast portion of the 
site, and an Isolated Vegetated Wetland (IVW) located along the eastern portion of the site.  As described 
in the NOI application, the site contains 3,734 square feet of existing impervious area (i.e., 42% of the 
8,900 square feet of Riverfront Area on the site).   

The project design includes 557 square feet of direct impacts (fill) to the IVW and 3,682 square feet of 
impervious area within the outer Riverfront Area, which is a slight reduction from the existing 3,734 
square feet of impervious area.  Additionally, the project proposes impacts to the 100-Foot Buffer Zone 
and local 25-foot No Disturbance Zone.  As mitigation, the project proposes on-site replication of 558 
square feet of IVW, restoration of 3,428 square feet of IVW, primarily off-site, and restoration of 1,055 
square feet of Riverfront Area on site.   

3.0 Comments and Requests for Additional Information 

After reviewing the documents listed above and conducting a site inspection, LE offers the following 
comments and recommendations.   
 
Site Inspection/Wetland Delineation Review 
 
1. LE Wetland Scientist, Joseph Orzel, conducted a site inspection on December 16, 2019.  Also present 

at the site were the Wellesley Wetlands Protection Committee (WPC) Administrator Julie Meyer, 
Pete Jones of the WPC and Scott Jordan of EcoTec, Inc.  During the inspection general site conditions 
were observed and the wetland delineation was reviewed with respect to existing vegetation, soils and 
hydrology.   
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2. LE is in agreement with the types of wetland resource areas described to be present at or near the site 
in the NOI.  In addition, Land Under Water Bodies and Waterways is present within the off-site 
perennial stream.   

3. LE is in agreement with the delineation of the Mean Annual High Water Line (MAHW)/Inland Bank 
along the perennial stream as depicted on the site plans by the R-series flagging.  The stream bank is 
generally well defined.   

4. LE is in substantial agreement with the BVW delineation as depicted on the site plans by the A-series 
flagging.  However, one revision is recommended to the BVW delineation, which is the addition of 
wetland flag A-10A at a location between and upgradient of flags A-10 and A-11.  Flag A-10A is 
located 14 feet at a bearing of 310º from flag A-10, and 16 feet at a bearing of 010º from flag A-11.  
The site plan should be revised to show the BVW line connecting from flag A-10, to additional flag 
A-10A, to flag A-11.   

5. LE is in substantial agreement with the IVW delineation as depicted on the site plans by the I-series 
flagging.  However, one revision is recommended to the IVW delineation, which is the replacement 
of wetland flag I-13 with flag I-13R.  Flag I-13R is located 31 feet upgradient at a bearing of 305º 
from flag I-13.  The site plan should be revised to show the IVW line connecting from flag I-12 to 
revised flag I-13R, to flag I-14.   

6. The IVW appears to be isolated. The area between the IVW and BVW did show evidence of a buried 
A-horizon in some spots, indicating the presence of fill; however, the soils below did not indicate a 
presence of hydric soils which would suggest wetland fill. A clear connection consisting of wetland 
vegetation, hydric soils, or other indicators of hydrology was not observed.  If the WPC has concerns 
regarding the fill in this area, the fill piles could be removed and a test pit can be completed to further 
evaluate the soils, if necessary.  

7. LE understands that the WPC has concerns over prior alteration between the IVW and BVW and 
what the implications may be if a current or previous owner filled between the IVW and the BVW. 
Unauthorized fill requires restoration if it occurred after the Wetlands Protection Act went into law in 
1972, regardless of when the impact is observed. Based upon LE’s site observations, there are some 
large upland trees  consisting of black locust (Robinia pseudoacacia) growing between the IVW and 
BVW, estimated at approximately 70 to 80 years old; therefore, it appears that the separation predates 
the Wetlands Protection Act and would not be considered unauthorized.  However, some fill piles 
present near the edge of the IVW and at the rear (south end) of the site appear to be much more 
recent.   

8. The IVW may be federally regulated under Section 404 of the Clean Water Act, and would require 
the Applicant to verify that it meets the Self-Verification requirements under the Massachusetts 
General Permits with the U.S. Army Corps of Engineers. 

9. MassDEP Wetland Delineation Data Forms were submitted for the BVW delineation (A-series flags) 
but not for the IVW (I-series flags) with the initial application.  The site plans indicate that upland and 
wetland soil test pits (plots) were conducted for the IVW and LE is in receipt of the data forms for the 
IVW.   

10. The MassDEP Wetland Delineation Data Forms submitted for the BVW indicate the same soil profile 
at both the upland and wetland plots.  This was not observed in the field.  LE recommends that the 
Applicant verify whether this is a typographical error and if so correct the soil data. 
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NOI Documents Review 
 
11. WPA Form 3 and other documentation refer to four parcels/lots at the site, 130, 136, 140 and 142 

Worcester Street.  The survey plan (sheet C1) indicates that there is another lot, 140R Worcester 
Street (Lot 3, Block 13) included in the site.  LE recommends the status of this lot be described and 
included in the documentation if necessary.  The Applicant should confirm this does not affect the 
abutter notifications.   

12. Box C.7 on WPA Form 3 should be checked, indicating that the project is subject to MassDEP 
Stormwater Management Standards.  Also, the date of the NHESP Map (at C.1.b.) should be revised 
to indicate the date of the map, not the date viewed.   

13. Under section 1.6(8)(b)(4)(d) of the Bylaw Regulations, a statement from the delineator certifying 
that the delineation flags shown on the site plans appear to be accurate is to be submitted with the 
NOI.  This statement was not observed in the documents reviewed.   

14. Under Bylaw Regulation 1.6(8)(b)(4)(i)(2), site plans are to include all trees 5” dbh and greater within 
the limit of work as well as the species and whether the tree will be lost.  Trees are shown on the site 
plan but do not include the additional information. 

15. Under Bylaw regulation 1.6(8)(b)(4)(i)(3), site plans are to include the 25-foot No Disturbance Zone 
line and the 100-foot Buffer Zone line to all applicable wetlands.  The 100-Foot Buffer Zone line to 
the IVW is not provided on the site plan.  

16. Under Bylaw regulation 1.6(8)(b)(4)(j), an NOI checklist is to be submitted if available.  No checklist 
was observed in the documents reviewed. 

17. LE is in general agreement with the proposed Restoration and Replication Protocols with the 
following comments: 

a. The plant numbers for the IVW restoration should be updated due to the recommended 
revised IVW flag which will increase the IVW area. 

b. The sapling numbers for the proposed Riverfront Area restoration should be reviewed to 
confirm the proposed spacing is in agreement with the number proposed.   

c. LE recommends that an invasive species management program be included in the 
Restoration and Replication Protocols.   

d. LE recommends the use of downed woody material be considered within the restoration 
areas in addition to proposed placement of boulders.   

e. LE recommends that the existing fill piles (soil, rocks, and asphalt) along the upland 
edges of the IVW be removed as part of the IVW restoration and that these areas also be 
restored.   

f. The WPC may request a separate planting plan for the restoration areas showing 
proposed plantings.   
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18. As defined under 301 CMR 10.58(5), “Redevelopment means replacement, rehabilitation, or 
expansion of existing structures, improvement of existing roads, or reuse of degraded or previously 
developed areas.  A previously developed riverfront area contains areas degraded prior to 
August 7, 1996 by impervious surfaces from existing structures or pavement, absence of topsoil, 
junkyards, or abandoned dumping grounds.”  The site contains previously developed areas, and 
within the Riverfront Area there are degraded areas (i.e., areas containing impervious surfaces, 
structures, pavement or absence of topsoil) as well as areas that are previously disturbed but that 
contain topsoil and vegetation.  Although much of the Riverfront Area at the site is previously 
disturbed, these areas do not all meet the definition of being previously degraded, and therefore 
should not be considered as previously developed areas.  This is consistent with MassDEP’s review 
of the Riverfront Area on other projects (See Superseding Order of Conditions, MassDEP File 
#002-1015 as an example).  

It is unclear exactly what areas were considered previously developed and/or degraded at the site; 
therefore, to provide clarification, LE recommends the site plans be revised to clearly differentiate the 
boundaries and type of all previously degraded areas within the Riverfront Area subject to 
310 CMR 10.58(5) of the WPA and undisturbed/disturbed areas subject to 310 CMR 10.58(4).  In 
addition, LE recommends that the Applicant submit a stand-alone table which identifies and 
quantifies all existing degraded areas within the Riverfront Area, impacts within non-degraded 
Riverfront Area, as well as proposed impacts to regulated wetland resource areas and proposed 
restoration.   

19. The Applicant should provide documentation of the project’s compliance with the Riverfront Area 
performance standards under 310 CMR 10.58(4) of the WPA.  

20. Work subject to 310 CMR 10.58(4) requires an Alternatives Analysis and must meet the performance 
standards for work within Riverfront Area.  An Alternatives Analysis was not included in the 
materials reviewed.  

21. Although structures at the site were clearly present prior to August 1, 1996, based on review of 
historic aerial photographs it appears that disturbance on the eastern portion of the site was limited as 
of that date, and that much of the disturbance occurred after August 1, 1996.  Therefore, areas that 
may appear degraded today would not meet the definition of ‘degraded’ if the degradation occurred 
after August 1, 1996, and therefore should not be considered as redevelopment.  These areas should 
be quantified and reviewed under 310 CMR 10.58(4) unless previously authorized by the WPC.  

22. The Applicant is proposing to conduct IVW restoration work on abutting town land. Owner 
authorization is required for any proposed work on a subject property.  LE recommends the Applicant 
obtain the required signature from the town (i.e., landowner) to allow this restoration work on town 
property.  Town Counsel should be consulted for the proper mechanism for the authorization of work 
on town owned land, and if the Order should be recorded on that land.  If the town does not grant said 
authorization, an alternative mitigation location would be required.  

23. LE understands that the WPC has inquired if MassDEP has been provided enough information to 
review performance standards for stormwater under 310 CMR 10.05(6)(k-q).  LE did not review the 
stormwater analysis per the contract and would defer to the town engineer.  
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24. LE understands that the WPC has inquired if MassDEP received the same information related to the 
HydroCAD calculations. MassDEP should receive a copy of all materials submitted to the WPC by 
the Applicant, including supplements and any new information, prior to the close of the public 
hearing.  

25. LE understands that the WPC has inquired if 310 CMR 10.05(6)(q) requires a Finding that the project 
complies with the NPDES GP permit for MS4 in the Order of Conditions. Compliance with the 
MassDEP Stormwater Regulations does not relieve the Applicant from the obligation to obtain other 
required permits.  

 
Waiver Requests from Town of Wellesley Wetland Protection Regulations 
 
26. REQUIRED: Regulation(s) section 2.4(4)(a): no-touch requirement: 

The Applicant has requested a Waiver from requirements under local regulations for 557 square feet 
of work (fill) proposed within the IVW.  The Waiver request does not follow the two-step procedure 
and requirements under Bylaw section 1.6(9)(b).  LE is in agreement with the Applicant that the IVW 
does not qualify as a state wetland resource area and that replication is not required under state 
wetlands regulations.  The Applicant is proposing 558 square feet of replication to be provided at a 
1:1 ratio in the southern portion of the site.  This does not meet the Bylaw requirement under 
2.4(4)(b)(2)(a) for the replacement area to be at least 1.5 times the lost area; however, additional off-
site IVW restoration on town land is proposed in excess of this amount. In addition, no 
documentation was reviewed regarding the Bylaw requirement for a wildlife habitat assessment for 
IVW alteration.  LE is in agreement that the replicated wetland can provide for enhanced values and 
functions on the site upon completion due to the disturbed condition of the existing IVW.   

27. REQUIRED: Regulation(s)s section 2.5(4)(a)1: 25-foot no-touch zone: 

The Applicant has requested a Waiver from requirements under local regulations for work within the 
25-foot No Disturbance Zone of the IVW associated with building structures, stormwater 
management, grading, porous paver walkway, transformer, and a portion of the Riverfront Area 
restoration.  The Waiver request does not follow the two-step procedure and requirements under 
Bylaw section 1.6(9)(b).  LE is in agreement with the Applicant that the IVW does not qualify as a 
state wetland resource area and based on LE’s site inspection, much of the 25-foot No Disturbance 
Zone is currently disturbed.   

28. REQUIRED: Regulation(s)s section 2.5(4)(a)2: limit of 10% or 5,000 sf (whichever is less) of the 
100-foot Buffer Zone important to wildlife habitat: 

The Applicant has requested a Waiver from requirements under local regulations limiting alteration of 
buffer zone important to wildlife habitat to 10% or 5,000 square feet (whichever is less).  The Waiver 
request does not follow the two-step procedure and requirements under Bylaw section 1.6(9)(b).  
Based on LE’s site inspection, much of the 100-Foot Buffer Zone is currently disturbed or degraded 
and LE is in agreement with the Applicant that these areas would provide limited, at best, important 
wildlife habitat.  No request for a Waiver regarding wildlife habitat assessment within the Riverfront 
Area was reviewed.  As noted previously, LE recommends the site plans be revised to clearly indicate 
the existing limits of degraded areas.   
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29. REQUIRED: Notification of Abutters within 300 feet of the property: 

The Applicant has requested a Waiver from requirements under local regulations requiring 
notification of abutters within 300 feet of the property.  The Waiver request does not follow the 
two-step procedure and requirements under Bylaw section 1.6(9)(b).  LE is in agreement with the 
Applicant that under the Wetlands Protection Act, only abutters within 100 feet of the site are 
required to be notified; however, notifying abutters within 300 feet is not an impediment to 
development/redevelopment of the site.  

30. REQUIRED: Regulation(s)s section 2.5(4)(a)3: replacement of 5” dbh trees with 1.5” dbh trees, 
where 2.5(4)(a)2 (above) is triggered:  

The Applicant has requested a Waiver from requirements under local regulations for replacement of 
5” dbh trees with 1.5” dbh trees where work occurs within Buffer Zone important to wildlife habitat.  
The Waiver request does not follow the two-step procedure and requirements under Bylaw section 
1.6(9)(b).  As indicated in the Applicant’s Waiver request, an estimated 29 trees of this size within the 
Buffer Zone will be removed and at least 13 of these are Norway maples (Acer platanoides), an 
invasive species.  Because much of the existing Buffer Zone is disturbed or degraded and contains 
invasive species, wildlife habitat value is limited and the Applicant is proposing well over 29 trees to 
be planted within the Buffer Zone.  LE recommends that an invasive species management plan for 
controlling invasive vegetation within the 100-Foot Buffer Zone be considered by the WPC.  No 
request for a Waiver regarding tree replacement within the Riverfront Area was reviewed.   

31. REQUIRED: Regulation(s)s section 2.5(4)(a)4: stormwater is managed according to Section 
1.6(8)(b)4.g. in addition to DEP Stormwater Standards:  

The Applicant has requested a Waiver from requirements under local regulations requiring 
stormwater management in addition to MassDEP Stormwater Standards.  The Waiver request does 
not follow the two-step procedure and requirements under Bylaw section 1.6(9)(b).  LE has not 
conducted a review of the proposed stormwater management design and has no comments regarding 
this waiver.   

32. It does not appear that the Waiver request fee of $500 was submitted as required under 1.6(5)(e)(4). 
 
The comments provided above are based on the plans, documentation, and supporting information 
received at the time of this review.  Any revision to the plans, documentations, and supporting 
information will require additional review.  LE has no further comments as this time. 

4.0 Findings & Recommendations Summary 

Based on the information provided above, it is recommended that the comments above be addressed and 
the site plans be revised to show the modified wetland delineation flags and to clearly indicate the limit 
and type of existing degraded conditions within the Riverfront Area.  Additionally, the following 
documentation should be submitted to the WPC and/or ZBA as applicable for further review: 
 

 Clarification of the status of the lot at 140R Worcester Street, 

 Obtaining land owner approval for restoration work proposed on town of Wellesley land,  

 Clarification on exactly which areas of the site were considered “previously degraded”,  
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 Alternatives analysis, 

 Compliance with the Riverfront Area performance standards for new development, and  

 An invasive species management protocol for the proposed restoration and replication areas.   
 
 
LE has based this assessment on review of the submitted documents, and thorough field reconnaissance.  
If you have any questions, please do not hesitate to contact me at 617.405.4118 or 
jho@lucasenvironmetnal.net or Christopher Lucas at 617.405.4140 or cml@lucasenvironmental.net. 
Thank you for your consideration in this matter.   
 
Sincerely, 
 
LUCAS ENVIRONMENTAL, LLC 
 
 
 
Joseph H. Orzel      Christopher M. Lucas, Manager, PWS, CWS 
Project Manager/Wetland Scientist   Environmental Consultant/Soil Scientist 
 
 
 
cc:  Miyares and Harrington LLP, Christopher Heep 
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Commonwealth of MassachL1setts 
Executive Office of Energy & Environmental Affairs 

Department of Environmental Protection 
Northeast Regional Office• '20513 Lowell Street, Wilmington MA 01887 • 978-694-3200 

OCVA~ L 'i"ATr.JIQ( 
SCJverrioi" 

January 30, 2013 

Mr. Richard Tei-rm 
c/o Fafard Rea!'Estate and Development 
120 Quarry Road 
Milford, MA 01757 

Dear Mt. Terrill: 

RE: WETLANDS/AMESBURY 
DEP File #002-1015 

r'!ICHflilO K. SULLIVAI\ .Jr1 
S!:c:-!.:LCir'~ 

i<CNNETH L .. t<l~.MELL 
C:i111inJ~'j',:iri;:.~ 

SummitA,.,emie and Rpu\e 150 
Superseding. Orc!ei· of Condititms/Dehial 

The Northeast Regional Office oftlie Ma5sac1msettsDepartment ofEnvironmental
Protect1on Wetlands Program ("MassDEP") has completed its review of the above referenced 
filing in preparation to issuing a Superseding Order of Condirions .(SOC). Pursuant to the 
provisions of the Wetlands Protection Act (the Act) under Massachusetts General Laws, Chapter 
131, Section 40, MassDEP is issuing the enclosed _SOC denying the project based upon; I) 
infonnation contained in the file to date and plans submitted; 2) information gathered during the 
July 30, 2013 site inspection by MassDEP; and-3) reasons MassbEP has deemed necessary to 
protectthe statutory interests identified in the Act. 

The prbject·site, approximately 26.5 acres, is currently owned by the City of Amesbury 
and includes an area fonnerly utilized as a gravel pit. The si1e is located adjacent to Bailey's 
Pond to the east, residential areas to the.north and east, Route J 50 to the south and Interstate 495 
to the west. The site is bisected by a culverted p·erennial stream that daylights -dn the northern 
edge of the property adjacent to Sum_mi) Avenue. The proposed project is for the con·struction of 
a 136 unit residential development with associated utilities, driveways, parking, and stormwater 
management systems, · 

MassDEP's review·ofthe file and site inspection confirms thatthe p;roject.site contains 
the following Areas Subject to Protection oftheAct:· Bordering Vegetated Wetlands (BVW), 
Land Under Water (LUW), Bank, Bordering Land Subject to .Flooding. (BLSF) and Rlverfront 
Area (RA). The:;;e areas are significant to the statutory interests listed on the attached form. 

Wetland impacts associated wit]) the entire project include temJ?Orary alteration of 
approximately 3.0 Iiriear feet of iriland Bank, 187 square feet .of LUW, 3 01 square feet o:f BLSJ' 
and 120 square feet of BVW aSsociated :with a perennial stream. located on the project sfre. · 
Additional alterations entail approximat~Iy 1,605 square feet dalterat_ion within the flrstl 00 feet 
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of the RA and )2,554 square feet within the 200 foot RA. This project is .also subject to the 
Stormwater Management Standards as provided in 3 I 0 CMR I 0.05(6)(k) ihrough (q). 

On June I 4, 2013, the Amesbury Conservation Commission (the "Commission") issued 
ail Order of Conditions ("OOC") conditionally.approving the jJtoject. )n this decjsion;the · · 
Commission only approved the work outside of the RA. The OOC set forth the Commission's 
opinion that only portions of the. project site metthe definition of "degraded" as defined under 
the Wetlands Ptotection Act Regulations at 310 CMR 10.58 and that the project was required to 
meet the performance standards for work in RA under 310 CMR 10.58(4). The Commission's 
findings were based on its opinion that the site did not qualify as degraded because a majority of 
the project site is "characterized by pervious, well-vegetated laild containing topsoil that 
provides Riverfront Area function" and that degraded status was not conferred upon the entire 
site. The Commission also found that the applicant had not provided an adequate alternatives 
analysis to demonstrate that there were no practicable and. substantially equiviilent economic 
alternatives to the work proposed within the Riverfront Area, with less adverse effects on 
interests protected by the Act, as required by 310 CMR 10.58(4). 

On July 5, 2013, you (the applicant) submitted a reguest to MassDEP for the issuance of 
a SOC based on your opinion that the OOC was not issued within the required tirne·period, that 
the OOC includes conditions that are "unreasonable and beyond the.Commission's authority," 
and that the entire site should be reviewed under1;he redevelopment standards pursuant to 310 
CMR 10.58(5) because i:he site had been utilized in the past for sand and gravel removal 
operations. 

On July 30, 2013, MassDEP conducted a site inspection. In attendance were members of 
the Commission and its consultants, town officials, you and your..i:epresentatives and several 
abutters. MassDEP staff discussed the proposed project and walked a.teas of the project site to 
observe existing conditions, including vegetative co~er and soil cotnpo~ition .. MassDEP 
observed that a vast majority of the.site was heavily wooded with mature trees, some.saplings, 
shrubs and some ground cover. Several test pits were dug in various areas of±he project site to 
alJow MassDEP staff to observe existing soil conditions. 

It is MassDEP's opinion that the two issues to be examined are whether the site is devoid 
oflopsoil am:! therefore :meets the definition of degraded within the meaning ofthe regulations; 
~nd under whiuh regulatory performance standards. for RA should the. site be· eyaluated. 

The site has been described by all parties as an abandoned gravel pit. It is. unclear ho:w 
long mining operations were conducted atthe· site, but ft is speculated that operations ceased 
severlj] decades ago. Yoll have further described the site as a dumping ground for tires, 
miscellaneous trash, computer monitors, furniture, propane tanks, appliances and car parts, 
contributing to the degraded nature of the site. You state that "some" of the site is well vegetated 
but that a majority of the site consists of"weedy brush and invasive species and includes .areas of. 
exposed substrat" and other degraded conditions due to the extensive historical gravel mining 
that occurred at the site." It is' your opinion that due ta past m:foihg .activities, much of the site 
within the RA is devoid of topsoil. The Commissiop found Eµld M~sDEP agrees that the site a:t 
present contrunii pervious, well vegeta~ed land containing topsoil lbatpro\iides RA :fuilciiol;ls. 

2 



MassDEP agrees with the Commission thatsoine limited focations within the trail .footprint 
(located ·wilhin the RA) quEilify as degraded. However these limited areas of degradation do not 
confer a degraded status on the entire RA. . . 

The Commission's opinion of site characteristics is based mainly on an evali1ation of soils 
conducted on Aprii 3, 2013 by the Commission's.peer reviewer, The BSC Group (BSC), in 
conjunction with Oak Consulting Group (OCG), your consultant, Hughes Environmental 
Consulting (HEC), and Jack Tremblay from the Commission. According to a letter from BSC, 
dated April 22, 2013, the. team dug approximately eleven (11) soil pits·and one auger hole in 
various locations on the site within RA. A majority of the test pits were conducted in forested 
areas on the site. One was dug in an area with herbaceous and shrnb vegetation and two others 
were dug in existing trails that are currently un-vegetated and utilized by A TVs. BSC' s 
¢onclusion states; 

"While significant portions of the RA on the project site appear to have been mined for 
sand and.gravel (based on aerial photograph and OCG/HEC comments) many decades 
ago, it also appears that the RA has recovered from that disturbance in the intervening 
time and has become a largely forested area since then, with a :functioi1ing RA, 
herbaceous, shrnb and tree layers, and c!evelopment of topsoil/A horizon within extensive 
rooting. In some trail locations, the over-use of the trails by A TVs has resulted in the 
erosion of the t<;rpsoil/ A horizon. In these specific locations, BSC finds ·that the absence 
of topsoil criteria can be met." · 

BSC found that in some locations the topsoil/A horizon was shallow, ranging from 0.5 inches to 
2 inches, but affirms that neither the Act nor the Regulations define the term "topsoil" nor 
specify a minimum re·quired depth. They cite the definition widely accepted by soil scientists 
that topsoil is a mineral soil, formed at the surface· or below an 0 horizo\1 with little remnant rock 
structure, and one or more of the foJlowing properties: I) accumulation ofhumified oiganic 
matter but dominated by mineral matter, and not dominated by E or B horizon properties; 2) 
properties resulting from cultivation, pasturing, of/similar disturbance; or 3) morphology 
resulting from surficial processes different from the underlying B or C horizons. BSC finds that . . 

soils found at the site in the RA arc "dark brown colors" observed in an A horizon indicating the 
presence of organic material. The texture ofthe.soils was sandy loam to loamy sand indicating 
the presence of a mineral component. Rooted vegetation was also observed within the soil. 

In response to BS C's evaluation, your consultant, HEC, submitted u letter to the 
Commission on May 1, 2013 disagreeing withBSC's conclusions. Jn this le.tterHEC disputes 
that test pit information obtained during the April 3,.2013 site inspection demonstrates evidence 
of "functioning topsoil." No turther arguments or other data are presented in this ietter which 
disputes the actual findings of the soil profiles as determined atthe site inspection and as 
presented in.BSC's letter. · 

During MassDEP's site inspection.on July 30, 2013, the parties discussed,. and disputed, 
the evidence discovered during the April 3, 20J3 evaluation of soils on. the project site. At this 
site visit several. add.itional samples of the soils were dug .b:Y auger. within the vidnity of test pits 
1, 3, 7, 8 and 9. A separat~ test pit was dug wi!hin the vicinity of test pit4. J?ased on soil 



profiles and characteristics obserVed on the project site, and as described in BSC's letter of April 
22, 2013, it. is MassDEP's opinion that a majority of the site do.es in fact contain evidcmce of 
topsoil as well as a productive vegetative cover. Mass:OE:P did not find that tfie amowit of 
discai:ded "debris" on the site, which could be easily carried away, constituted a junk yard or an 
abandoned dumping ground .. 

it is MassDJl£i~°§'.-C1pinion that ihe only areas ofthe:RA that do riot contain topsolli'are'fl\Ci''" · 
trails located in the area 6f test pits 2 ;:tnd 3. Thi:; trails do not appear to include any organic 
matetial or vegetation. The remainder ofthe site appears to have a darker soil layer at the 
surface that includes organic material and supports vegetation and is therefore not degtaded 
within the meaning of3 l 0. CMR 10.58(5). 

'fli.e Commission states in its OOC that, "With the exception of some limited portions of 
trails, the Riverfront Area in the Proiect site is not degraded, within the meaning of the DEP 
Regulations for Riverfront Area. Therefore, the proj;cUs subject to the perforirlance· standards 
of3 JO CMR 10.58(4), and not the standards for redevelopment of a degraded area under31 O 
CMR 10.58(5)." !he Commission allows that locations within "trail footprints" lack topsoil and 
are un-vegetated and would therefore qualify as degraded, but do not "confer degraded.status 
1.Jpon the entire site." 

In its letter of Apti! 22, 2013, BSC concurs with the Conunissiop that, with the exception 
of some existing trails oh the project site, the remaining RA contains topsoil, is well vegetated 
and supports RA functions. Therefore, the project should be reviewed under both 310 CMR. 
I 0.5 8(4) and 1 O .58(5). In support of this, BSC cites several. decisions in which Massl)EP 
.concluded that, although ·a.site had bee.n previously developed, current conditions provided 
evidence :of topsoil and vegetative cover which support functions of a RA. They also cite 
decisions in which MassDEP determined that a site could be reviewed under both performance 
standards for ,·edevelopment and new development depending on current site conditions. 

You state in your appeal. to MassDEP that, "lhe Applicant disputes many ofBSC's 
factual and regulatory conclusions because they are premised on a flawed interpretation and 
application of the Massachusetts Wetlands Protection Regulations." It'is your opinion that 
applying two difforent sets of standards within the same RA is not consistent with the RA 
Regulations. You. assert that the perfom1ance standards of 310 CMR 10:58(4) .apply only to 
Work within a previously developed Riverfront Area when ''no portion of.the riverfront.area is 
degraded .... " Therefore, you believe that the perfomiance standards. qf 310 CMR 10.58( 4) do not 
apply to any aspect of proposed work in a RA that also contains areas that meet the definition of 
degraded. 

The Regulatiqns under 310 CMR I 0.58(5) state that, "Redevelopment means 
replacement, rehabilitation or expansion of existing structures, improvements of existing roads, 
or reuse of degraded or previously developed are~s." Ilcgraded areas arc those areas of.a RA that 
contain impervious surfaces froll1 existing structures or pavement, absence of toj>Soil, junkyards, 
or abandoned dumping grounds. · Wb.ile MassDEP is aware that the site. was previously aliered 
for mining activities, based on recent observations a majority of the site contains topsoil and is 
not covered b:y impervious ·surfaces such ·as structures or pavement. These portions of tl1e site 
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should be reviewed under the performance· standards for new development pursuant to 310 CMR 
l 0.58(4). As mentioned earlier, MassDEP concurs that areas of trails on the site that are devoid 
of topsoil and veg·etation would qualify for review under the redevelopment stat1dards pursuant 
to 310 CMR 10,58(5). 

It has been MassDEP's practice to apply both 310 CMR 10.58(4) a1'1d 310 CMR 10.58(5) 
to sites that contain degraded and non-degr!1\led1,\JJ:.j)_as' MassDEl? does riot agree with your· 
conclusions that if any portion of a site contains degraded areas, then the entire site is allowed to 
be reviewed under the i:edevelopment standards. 

When a site is reviewed under the standards for new development (310 CMR 10.58(4)), 
the applicant is required to provide an aiterrtatives analysis to demonstrate that there is no 
practicable and substantially equivalent economic alternative to the proposed project with less 
adverse effocts on the interests of the Act. Several documents and nanatives are included with 
the NOi which explain various design changes that have been made to the project .since 2004 as a 
result of comments from the Amesbury Planning.Board and the Commission. However, the NOi 
filed with the Commission in 2011 does not c011tain art altetnatives analysis for work proposed in 
the RA. On January 29, 2013, BSC noted that the applicant was required to submit a RA 
alternatives analysis pursuant to 310 CMR 10.58(4). Although OCG continues lo assert that the 
site qualifies as degraded it submitted a "Supplemental Alternatives Ana1ysis'' to the 
Commission. In this analysis, the applicant reiterates those changes made to the project since its 

.inception. Reference is made to the "Terrasphere Altetnatlve" report conducted in 200·1, 
alremailves proposed in 2004, 2010, 2b11and20i2 as well as ano-bui.1d alternative. With 
regard to examining alternative locations for t11e building proposed within the RA; OGG states 
that, "Reducing the number of buildings at this project is not consistent with the projeet 
purposes ... " and that "if the building was removed from the project the mitigation proposed to 
compensate for that building would be removed." MassDEP finds the level of detail of the. 
Supplemental Alternati:ves Analysis Jacking. The applicant does not address the requirements of 
an alternatives analysis as outlined under 310 CMR I 0.58( 4)(c) which states that evidence be 
provided demonstrating that there are no practicable and substantially equivalent economic 
alternatives wifb less adverse e:ffects on the interests protected under the Act. No evaluation was 
provided based on cost, existing technolqgy or logistics within the scope of al tematives as set 
Jprth in 310CMR10.55(4)(c). As the project is for a housing complex, the area under 
consideration for practicable alternatives extends to the original parcel and the .subdivided 
parcels, any adjacent parcels, and any other land which can reasonably· he obtained ·within the 
municipality; therefore submittal of an alternatives analysis is a critical component of thq RA 
regulatfons. Based on the absence ofa Gomplete and detailed alternatives analysis.and.Jack of 
local review and Input, MassDEP cannot request further information for which the Commission 
had no prior chance to review. 

In the Matter of Crystal Motor Express, Inc., Docket No,.2001-017 and .2001-019, a 
similar circumstance occurred where the applicant, Crystal Motors, filed a Notice oflntent with 
the Lynnfield Conservation Commission (LCC) for the construction of.a truck terminal within 
the 200 foot riverfront area ofthe Saugus River. ·The applicant riSse1te.d that the pi:oject was. 
proposed to be located within "lil area subject to the redevelopment standards. The LCC · 
eventualiy denied the project based on its opinion that the site did 11ot qualify as degraded or 
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previously developed. In its review, MassDEP concluded that becau$~ the site was well 
vegetated, it was subject to review under new development startdatds and MassDEP 
subsequenlly required the submittal of an alternatives analysis. The Final De!Jisioll; stated that, 
"Once the Department determined that the project did not qualify as a redevelopmentprciject, it 
could not, for the first time, consider whether to permit the project llrtder the gen.era], 
performance standards for work in a riverfront area because initiaj. review of the alternatives 

-"'."'."illi'i{W!irs Jfiust be performed by the local conservatio11 commission an<l~ifo'·stiai:Mi'ifalysis was· 
submitted to the Lynnfield Conservation Commission here." 

In the Matter of Town of Carlisle, Docket No. 97-123, the issue concerned the siting of a 
leaching system within the riverfront area. The proponent claimed that the project was exempt 
from the riverfront area performance standards because it involyed work in a prevlously 
developed riverfront area. No alternatives analysis was provided to the Comnilssion. The 
proponent argued that it informed the Commission and MassDEP "ora!)y" ·afpossible alternative 
locations for the leaching system and therefore demonstrated that there were no practicable 
alternatives. The Final Decision in this case cites the fact that the W ctlands Protection Act 
requires applicants to submit, with a Notice ofJntent, "information sufficient to describe the site, 
the work, and the effect of the work on wetland interests .. " This information the Department 
deemed necessary for "the issuing authority ... to fulfill its responsibility to- protect the 
Commonwealth's wetlands resources in accordance with the Wetlands Protection Act. TI1e role 
of the issuing authority is that of a reviewing agency. It is the applicru1t' s responsibility to 
provide for this review . ." The Notice of!ntenl Form tbris calle(Lfor applicants to. ''clearly, 
completely and accurately describe, with reference to supporting plans· and cal~lations where 
necessary ..... all measures and designs proposed to meet the performance standards set for under 
each resource area." Therefore·, when. the "Rivers Protection Act was e11acted and "included a 
perfotmaiJ.ce sta,ndlOll"d requiring an applicant to show that there is no practicable alternatives to 
the proposed project, the responsibility fell on fill applicant piaiining an activity h1 riverfront area 
to submit a notice of intent that included a complete and accurate description ofhow the 
proposed project met the no practicable alternatives perfom1ance standard." 

In applying these cases to the current case, it is Massi:>EP's opinion that the change in 
characterization of the 1iverfront area bn the project site from degraded to undeveloped is a 
significant change in how this project should be reviewed and permitted. The applicant did not 
provide the Commission with a complete and thorough review of all practicable 11iternatives for 
the placement of the dwelling units and utilities Within RA on the project site in order for the 
Commission to make an informed decision. Therefore, it is MassDEP's opinion that the. 
applicant should re-file a Notice of Intent with the Commission as MassDEP cannot, under these 
proceedings, request cir consider alternatives not reviewed by the Commission during the public 
hearing process. 

It is MassDEP's opinion that the enclosed Superseding Order of Conditions denying the 
project as pr.oposed serves to protect the.interests of the Wetlands Protection Act, Massachusetts 
General Laws, Cbaptei; 131, Section 40, Please be advised that it is MassDEP'-s· responsibility to 
address only those interests identified in the Act. However, MassDEP·reserves th_e right, should 
there be further proceedings in this case, to raise additional iSsues and present further evidence as 
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maybe appropriate. Shotild any party dispute these f]Ildings, please consult the language in the 
Order that specifies your rights and procedures for appeal. 

Should you have any questions, please contact Jill Provencal at (978) 694C3250. 

:1i-.da~=·-
Heid1 M. Davis . 
Acting Section Chief 
Wetlands Program - NERO 

cc: Amesbtwy Conservation C01nmi~sioi1 
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Massachusetts Department of Environmental Protection 
Bureau of Resource Protection - Wetlands 
WPA Form 5 Superseding Order of ~onditions-DENIAL 
Massachusetts Wetlands Protection Act M.G.L. c. ·131, §40 

A. General Information 

DEP file Number: 

002-1015 
Provided by OEP 

From: MASSACHUSETTS DEPARTMENT OF ENVIRONMENTAL PROTECTION 

This issuance if for (check one): 

18] Superseding Order of Conditions-DENIAL 

D Amended Superseding Order of .Conditions 

To: Applicant: Property Owner (if different from applicant): 

Richard Terrill, c/o Fafard Real Estate and 
Development 

Mayor Thatcher Kezer,""11"'1 _________ , __ 
Na·me 

Name 
·120 Quarry Drive 
Mailing Address 

c/o City of Amesbury, City Hall; 62 Friend Streel 
Mailing Address 

Milford MA 01757 Amesbury MA 0191'3 
City/Town State 

1. Project Location: 

Summit Avenue and Route 150 
Street Address· 

87 and 88 
Assessors Map/Plat Number 

Zip Code GitytTown 

Amesbury 
City/Town 

7 and 50 
ParceVlot Number 

2. Property recorded at the Registry of De·eds for: 

Essex South Bk. 13425 and 13469 
County 

Certificate (if registered land) 

3. Dates: 

State 

409 and 23 
Page 

April 16, 2010 May6,20.13 June 14, 201'3 

.Zip Code 

Date Notice of Intent Filed Date Public Hearing Closed Date of lssuailce{local ·o·rder of .Conditions) 

4. Final Approved Plans and Other Documents (attach additional plan references as needed): 

Title Date IRevlsed) 

Title Date [Revised] 

5. Final Plans and Documents Signed and Stamped by: 

Name 

6. Total Fee: 

(frqm Appendix B: Wetland Fee Transmiltal Form) 

WPAFom'I~ RGV.11~107 Paga5of5 



Massachusetts De~-artmenf of Environmental Protection 
Bureau .of Resource Protection - Wetlands 

DEP File Number: 

002-1.015 . 
WPA Form 5 Superseding Order of Conditions-DENIAL 
Massachusetts Wetlands Proteclion Act M.G.L. c. ·131, §4.o 

Prov/d~d by DEP 

B. Findings 

Findings pursuant to the Massachusetts Wetlands Protection Act: 

Following the review of the above-referenced Notice of Intent and based on the. Information provided in 
this· application and presented at the public hearing, the Department 'finds that the .areas in which work is 
proposed is significant to the following interests of ihe Wetlands Protection Act. Check' all that apply: 

D Public Water Supply D Land Containing Shelffish D Prevention of Pollution 

D Private Water Supply D Fisheries D Protection of Wildlife Habitat 

D Groundwater Supply D Storm Damage Prevention D Flood Control 

F1,1rthermore, tfl~ Deparlmehl hereby fin.ds the project, as proposed, is:· 

jlljW~ because: 

IZJ the proposed work cannot be conditioned to meet the performance standards set forth in the wetland 
regulations to protect thos~ interests checked abo11e. Therefore, work on this project may not go 
forward unless and until a new Notice of lritentls submitted which provide.s measures which are 
adequate to protect these interests, and a fin.al Order of Conditions is Issued. · 

WPA Fo1111 S R11v. 11IO!lh>7 

This application for a permit to alter wetlands under Chapter 131, S.ection 40, is therefore 
denied for tne· following .reasons: 

1) MassDEP finds that the project is not degraded within the meaning of 10.58(5), therefore, th.e 
performance standards of 10.58(4) are applicable. 

2) MassDEP finds that the proposed project does not rrteet the performance stantfards.of310 CMR 
10,68(4)(c); subsequently, said activity is judged not to protect the interests of the Wetlands 
Protection Act and is, therefore, prohibited under M.G.L. Chapter 131, section 40. 
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Massachusetts Department of Environmental Protection 
Bureau of Resource Protection - Wetlands 
WPA Form 5 Superseding Order of Conditions-DENIAL 
Massachusetts Wetlands Protection Act M.G.L. c. 1 q1, §40 

C. ISSUANCE 

This Order is valid for three years from the date of issuance. 

Issued by: Massachusetts Department of Environmental Protection 

signature ct-~a '£>~ 

DEP File Number: 

002•1015 
Provided by DEP 

Heidi M. Davis, Acting Section Chief, Wetlands Program, Bureau of Resource Pro.tection 

_ by hand delivery 'x: by certified mail, return receipt requested on 

i ·GD· t4 
Date Dat.e 

Y.JPAform·O Re11. 11109107 
Pogo5ol5 



Massachusetts Department of Environmental Protection 
Bureau of Resource Protection - Wetlands 

DEP Fiie Number: 

002-1015 
WPA Form 5 Sup·erseding Order of Conditions..:DENIAL 
Massachusetts Wetlands Protection Act M.G.L. c. 131, §40 

Provided by DEP 

D. Notice of Appeal Rights 
Appeals· 

WP/\ Form 5 Rov. 11f0fJ107 

A) Appeal Rights and Time Limits 

The applicant, the landowner, any person aggrieved by this Superseding Order, Determination or the 
Reviewable Decision as defined al 310 CMR 10.04, who previously participated iA lhe proceedings 
leading to the Reviewable Decision, the conservation Commission, or any ten (10) residents of the 
city or town where the land is located if at least one residentwas previously a participant in the permit 
proceeding, are hereby notified of their rlghi to appeal this Revie\'/able Decision .Pursuant to M.G.L. 
c .. 30.Aos S! 101 provided the request !s made by certified rrial! er har:C de!ivery't9 the Department, a!cr:g 
with the appropriate filing fee and a MassDEP Fee Transmittal Form within ten (10) business days of 
the date of issuance ofthis Superseding ·order or Determination, and addressed lb 

Case· Administrator 
Department of Environmental Protection 

One Winter Stre13t - 2nd Floor 
i3.oston, MA 02108 

A copy of the request (hereinafter also referred to as Appeal Notice) shall at the same time be sent by 
certified mail or hanci de:>livery to the Conservation Commission, the appllcan.t, .. the _person that 
requested the Superseding Order-or Determination; anc;I the issuing office of.the Ma·ssDEP at:: . . ' 

Massachusetts Department of Environmental Protection· 
NERO, 2058 Lowell Street · 

Wilmington, MA 018.87 

In the event that a ten resident group requested the Superseding Or.der or Determination, the Appeal 
Notice shall be served on th., designated representative often resident group, whose name and 
contact information is included in this reviewable Decision (when relevant) 

Contents of Appeal Notice 

An Appeal Notice shall comply with the Department's Rules for Adjudicatory Proceedings, 310 CMR 1.01 (6) and 
310 CMR 10.05(7)Q), and shall contain the following Jnformalion: ' 

(a) the MassbEP Wetlands File Number, name ofthe applicarit, landowner if different from applicant, and 
address of-the project; . 

(b) the complete name, mailing address, email address, and fax and telephone numbers of the party filing the 
Appeal Notice; If represented by consultant or cotins·e1, the name, fax and telephone n·umbers, email 
address, ·and maillnlJ _address of the representative; if a \en residents group, the same infonnation of the 
g·roup's designated representative. . . · . 

{c) if the Appeal Notice is filed by a ten (10) resident group, then a demonstration of participation by at least one 
resident in the previous proceedings that Jed to»this Reviewable Decision; 

{d) if the Appeal Notice is filed by an aggrieved person, !lien a c!emonstration of participation in'the previous 
proceedings that lead to this Reviewable Decision and sufficient written facts to demonstrate status as a. 
person aggrieved; 

{e) the names, telephdne and fax numbers; email addresses, and mailing addresses of air other interested 
parties, if known; 

(f) a clear and concise statement of the alleged errors in the Department's decision and how each alleged error 
is Inconsistent with 310 CMR 10.00 and does not contribute lo the protection of the interests identified in the 
Wetlands ProteCtion Act, M.G.L. c.131, S. 40, including reference to the stafU.lory' or regulatory provisions 
tha!'1he party filing the Appeal Notice allilges has been violated by the Department's Decisi9n; 
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Massachusetts Department of Envir6nmental Protection 
Bureau of Resource Protection - Wetlands 

DEP Fne Number. 

002-1015 
WPA Form 5 Superseding Order of Conditions-DENIAL 
Massachusetts Wetlands Protection Act M.G.L. c. 131, §40 

Provided oy DEP 

.o. Appeals (cont.) 

·'. 

WPAForm5 Rov.11/09/07 

(g) a copy ofthe Department's Reviewable Decision that is being appealed and a copy of !he 
underlying Conservation Commission decision if the Reviewable Deciskm affirms the 
Conservation Commission decision; 

(h) a statetnent that a copy ohhe request has been sent by certified mail or hand delivery to the 
applicant and the conservation commission; and 

(I) if asserting a matter that is Major and Complex, as defined at 310 CMR 10.0491), a statement 
requesting that the Presiding Officer make .a designation of Major and Complex, with specific 
reasons supporting the request. 

Filing Fee and Address 

A copy of the Appeal Notice aiong with a MassDEP Fee Transmittal Form ahd a valid check or money 
order payable to the Commonwealth of M1lSS~thuselts in the amount of cine hundred dollars ($100) 
must be mailed to: 

Commonwealth of Massachuse.tts 
Massachusetts Department of Environmental Protection 

Commonwealth Master Lockbox 
·Box 4062 

Boston, MA 02211· 

Ttie request will be dismissed if the filing fee is not paid, unless the appellant is exempt of granted a 
waiver. The filing fee is not.required.iftheappellant Is a city .or town (or municipal agency), county, 
district of the Commonwealth of Massachusetts, or a municipal h·ousing ·authority. Th.e Department 
may waive the adjudicatory hearing nung fee pursuantto 310 CMR 4.06(2) for a person who shows 
that paying the fee will create an undue firiancial h·ardship .. A person seeking a waiver must rne an 
affidaliirs·etting forth the facts believed fa support the claim of undue financial hardship togelher with 
the he;aring request as provided above. 

--- --------------·-

.· .,. . 
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PREFACE: 1997 REGULATORY REVISIONS FOR THE RIVERS PROTECTION ACT 
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Appendix:   continued

PREFACE: 1997 REGULATORY REVISIONS FOR THE RIVERS
PROTECTION ACT AMENDMENTS TO THE WETLANDS PROTECTION ACT

I.  Introduction

The Rivers Protection Act (St. 1996, c. 258), signed into law August 7, 1996 and effective
immediately, added a new resource area and accompanying performance standards to the Wetlands Protection Act.
The resource area is called the "riverfront area" and extends 200 feet (25 feet in municipalities with large populations
and in densely developed areas) on each side of perennial rivers and streams throughout the Commonwealth.
Although Massachusetts has almost 9000 miles of rivers, the riverfront area is less than one percent of the state's total
acreage.  The purpose of the Rivers Protection Act is to preserve the natural integrity of rivers and adjacent land for
the important values these areas provide to all citizens of the Commonwealth.  

Unlike earlier versions of the "Rivers Bill," the Rivers Protection Act as enacted does not prohibit
activities near rivers.  Applicants proposing work in the riverfront area must obtain a permit, called an Order of
Conditions, from the local conservation commission or from the Department of Environmental Protection on appeal.
Applicants must demonstrate that projects meet two performance standards prescribed in the statute: that there are
no significant adverse impacts on the riverfront area to protect  public and private water supplies, wildlife habitat,
fisheries, shellfish, groundwater, and to prevent flooding, storm damage and pollution and there are no practicable
and substantially equivalent economic alternatives to the proposed work with less adverse effects on these public
interests.

II.  Regulatory Development Process

The Department established a Riverfront Advisory Committee to participate in the development of its
regulations.  As required by the Rivers Protection Act, the eight member committee included four representatives
of environmental organizations, a developer, and a representative for real estate, agriculture and aquaculture interests.
Three committee members owned land within the riverfront area.  The committee met biweekly from January through
April, 1997.  

The Riverfront Advisory Committee provided valuable perspectives on the issues raised by the statute
and on the Department's interim policy issued in November 1996 to provide guidance to commissions and applicants
between enactment of the statute and promulgation of regulations.  The Department also had the benefit of comments
from other knowledgeable individuals from the development, environmental, and legal communities.  The Department
held seven public hearings in May 1997 and received over 1,200 pages of comments from citizens, environmental
organizations and development interests.

The regulations were promulgated on July 25, 1997, with an effective date of October 6, 1997.
Because they provide a greater level of detail than the Department's interim policy, the regulations may be helpful
in decision making for cases arising between August 7, 1996 and October 6, 1997.  As of October 6, 1997, the
revised 310 CMR 10.00 must be used to implement the Rivers Protection Act. 

III.  Summary and Rationale of the Regulations

The regulations reflect the Department's responsibility to honor the legislative mandate to protect
riverfront areas for their important public values.  The two performance standards and the definition of "river," which
together provide this protection, are set forth in the statute.  Wherever possible, the Department emphasized ease
of implementation to avoid unnecessary delays for applicants and to reduce the administrative burden on conservation
commissions.  The Department received comments expressing many conflicting views of the legislative intent behind
the Rivers Protection Act.  The regulations are designed to implement the statute by providing clear procedures and
substantive criteria to guide applicants, conservation commissions, and Department staff from project design through
the decisionmaking process.  The new provisions governing riverfront areas are located at 310 CMR 10.58; the
variance provisions formerly at 310 CMR 10.58 and 10.36 have been moved to 310 CMR 10.05 (10).
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Definition of River.  The Department's regulations reflect the broad definition of "river" presented in the statute.
Although many people think of rivers as relatively large bodies of water as opposed to smaller streams, the statutory
language clearly encompasses all perennially flowing waters.  The physical distinction between intermittent and
perennial streams is critical because it determines whether or not an area is subject to jurisdiction.  The Department
decided to use United States Geological Survey (U.S.G.S.) or other more recent maps provided by the Department
as presumptively showing perennial streams for three reasons.  First, maps offer a relatively accurate and convenient
tool for applicants, commissions, and interested citizens.  Second, maps provide evidence that is gathered and cross-
checked over time, as opposed to one-time observations that can easily be influenced by recent weather conditions.
Third, the use of maps will save most applicants time and money that would otherwise be spent conducting case-by-
case field investigations. 

The regulations, however, allow applicants or others to present evidence that the mapped information
is inaccurate.  Commissions should still perform site visits and verify the location and status of rivers and streams at
project locations.  In response to concerns about the burden on commissions to rebut the presumption, the
regulations specify that conservation commissioners, commission staff, and Department staff are competent sources
of such evidence.

Definition of Mean Annual High Water. Mean annual high-water line is defined in the statute as the line apparent from
visible markings and changes in soils and vegetation from the prolonged presence of water and which distinguishes
between predominantly aquatic and terrestrial land.  Although the boundary of bordering vegetated wetland is also
determined by changes in soils and vegetation, the mean annual high-water line is determined by characteristic
features indicative of fluvial processes.

The Department determined that in the vast majority of cases, the mean annual high-water line specified
as the boundary of the riverfront area is coterminous with the upper boundary of the bank.  The top of bank is
currently used to determine wetlands boundaries, and is relatively easy to identify without expensive engineering
calculations and without engendering disputes.  Using an existing wetlands boundary will benefit commissions and
applicants because they are already experienced in its identification and will avoid the potential for confusion in using
another distinct boundary.  Some commenters expressed concern about using the upper boundary of banks to
determine jurisdiction for low gradient rivers with wide areas of submergent or emergent vegetation.  The regulations
clarify that the bank will be located on the landward edge of such vegetation, and that U.S.G.S. stream gauge data
may be used to identify the annual flood level as an alternative to the first observable break in slope.

Practicable Alternatives.  The Rivers Protection Act requires applicants to demonstrate that there is no practicable
and substantially equivalent economic alternative to the proposed project with less adverse impact on the protected
interests.  A "practicable and substantially equivalent economic alternative" is defined in the statute as an available
and feasible alternative which will accomplish the project's purpose, taking into account costs, logistics, the proposed
use, and technology. The Rivers Protection Act also specifies the scope of alternatives to be evaluated.  For activities
associated with a single family house on a lot recorded prior to August 7, 1996, the alternatives considered must be
limited to the lot.  For any other activity, including the creation of a real estate subdivision, the area under
consideration must extend to the subdivided lots, any parcel out of which the lots were created, any adjacent parcels,
and any other land which can reasonably be obtained.

The evaluation of alternatives to determine whether they are practicable is called an "alternatives
analysis." The text of the Rivers Protection Act requiring evaluation of alternatives is quite similar to the practicable
alternatives analysis used for many years by the U.S. Army Corps of Engineers for permits involving work in
wetlands and waterbodies under Section 404 of the federal Clean Water Act.  The Department reviewed federal
regulations and case law to interpret this performance standard, allowing for the differences between the text of the
Rivers Protection Act and the federal guidelines.  Although the word "avoid" is not used in either the federal or state
text, the effect of the practicable alternatives analysis and the purpose of evaluating alternatives is to determine
whether impacts to resource areas can be avoided.

The Department's regulations address two concerns about the practicable alternatives performance
standard.  First, the definition of "practicable" in the Rivers Protection Act explicitly requires issuing authorities to
consider the costs of alternatives.  The regulations provide guidance on how costs should be taken into account in
the decisionmaking process.  While issuing authorities may require the submission of financial data to assess costs,
the consideration of costs of alternatives should be limited to a determination of whether costs are reasonable or
prohibitive within the context of the project purpose.
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Second, the regulations limit the scope of the alternatives analysis so that applicants will not be required
to evaluate an unduly broad range of project locations.  The number of cases which will require off-site alternatives
analysis will be limited to larger projects and certain public projects.  Alternatives for many projects, including
expansions, extend only to adjacent lots. In response to concerns about conservation commission evaluation of
alternatives in other municipalities, the final regulations generally limit the scope of alternatives to within municipal
boundaries except when a broader analysis is otherwise being conducted for an Environmental Impact Report or
404/401 permit.

No Significant Adverse Impact.  The Rivers Protection Act requires an applicant to demonstrate that any work,
including proposed mitigation measures, will have no significant adverse impact on the riverfront area to protect
public and private water supplies, groundwater, wildlife habitat, fisheries, shellfish, and to prevent flooding, storm
damage and pollution.  In its regulations, the Department has chosen to identify criteria to implement this standard,
avoiding the unpredictability and inconsistency of case-by-case review of projects without any guidelines.  

The criteria include a limitation on alteration, a 100 foot vegetated corridor, stormwater management,
and provisions to protect wildlife habitat.  The Department also established separate criteria specifically for 25 foot
riverfront areas.  These criteria were selected to promote the benefits of protecting the riverfront area, while ensuring
flexibility for many projects.  While the criteria will restrict activities within riverfront areas, there is no "prohibition"
on development within the riverfront area.  Issuing authorities must allow the use of lots recorded before August 7,
1996 for single family house projects.  Full compliance with the criteria may also be relaxed to accommodate a
variety of circumstances, including limited projects, redevelopment projects, and septic systems or stormwater
management facilities when alternative locations are not available.  

The criterion of a 100 foot corridor of undisturbed vegetation is based on the scientific literature which
recognizes the importance of naturally vegetated riparian areas for the reduction of nonpoint source pollution and
protection of wildlife habitat.  Limitations on alterations within the entirety of the riverfront area are justified by the
need to protect all eight interests of the Act.  The limitation of 5000 square feet or 10%, whichever is greater, applies
to lots existing on the effective date of the regulations and to entire subdivisions.  The limitation of 10% for new lots
removes the incentive to create small lots in order to maximize the potential for alteration of riverfront areas.

Many commenters requested enhanced protection of wildlife habitat.  Work may not impair the capacity
of the riverfront to provide wildlife and vernal pool habitat.  A wildlife habitat evaluation may be required for larger
projects, and the regulations identify features of important riverfront wildlife habitat.  Certified vernal pools are
protected at the same standard as rare species habitat, but vernal pools which are not yet certified are also protected.

Restoration and Other Mitigation.  Redevelopment of previously developed riverfront areas brings opportunities for
restoration and other forms of mitigation.  Rather than simply to stem the tide of further deterioration of water quality,
the regulations provide an opportunity to improve our rivers by allowing issuing authorities to require on-site
restoration of riverfront areas in exchange for approving additional development farther away from the river.
Mitigation, such as preservation of riverfront land or improving an existing adverse impact on-site or within the
watershed, also may be approved in exchange for additional development. The regulations include ratios limiting the
amount of additional development that an issuing authority can permit to ensure that there will be no significant
adverse impact from these projects. Based on comments received on the proposed regulations, the final regulations
allow a broader range of redevelopment projects to qualify for the restoration and mitigation option, and also clarify
the standards required of these projects.  Restoration and other mitigation opportunities offer applicants greater
flexibility without compromising environmental protection.

Limited Projects.  Limited projects are categories of activities within the existing wetlands regulations which can
proceed at the discretion of the issuing authority without fully meeting the resource area performance standards.
Many limited projects are activities which are important to public health, safety, and the environment, such as landfill
closures. The Department has interpreted the Rivers Protection Act as allowing issuing authorities the discretion to
permit limited projects within the riverfront area.
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The Department addressed limited projects in several ways.  To reduce discrepancies in the use of
limited projects, the text has been revised to guide the exercise of discretion for projects in any resource area. The
basic concepts of avoiding, minimizing, and mitigating impacts will provide better protection of all resource areas.
The new regulations also codify a long-standing policy interpreting the limited project provision for road or driveway
access to uplands.  These revisions will promote efficiency in the administrative process and more predictable
decisionmaking, benefiting applicants as well as government.  Finally, the regulations allow footpaths and bikepaths
as limited projects if they are designed to be compatible with projected uses and the character of the particular
riverfront area.  Public access and other water-based recreational facilities within the riverfront area may be allowed
under the existing limited project for construction and maintenance of water-dependent uses.  

Alterations for Minor Activities without Review.  The existing wetlands regulations require applicants to file a Notice
of Intent for any alteration of a resource area and to obtain an Order of Conditions for any work unless the issuing
authority determines that the area of the proposed work is not significant to any interest identified in the statute.
While the riverfront area is a resource area under the statute, truly minor alterations will not jeopardize these interests.
The Department has determined that for these activities there will be no significant adverse impact on the riverfront
area and that there are no alternatives with less adverse effect on the interests identified in the statute.  The exclusion
of minor activities from review under the requirements for the riverfront area, and also an exclusion from review for
work in the buffer zone to other resource areas, will minimize the administrative burden on issuing authorities by
reducing the number of projects subject to full application requirements and will relieve some potential applicants of
permitting responsibilities. While some conservation commissions urged the Department to require review of these
activities or to adopt a notification procedure, the Department concluded that the administrative burden of additional
procedural requirements is not justified.  However, the categories of minor alterations have been carefully
circumscribed to avoid the potential for impacts to resource areas.    

Building on Subdivision Lots.  Based on the language of the statute, the Department extended the grandfathered
status for definitive plans to the road and infrastructure, the subject of the Planning Board review, but not to future
activities on the lots.  The Department has ensured that these lots can be  developed for single family houses,
provided other legal requirements are met; the issue for review is the placement of structures within the lot.  The
regulations also ensure that single family houses can be built on lots recorded before the passage of the statute, and
limit the scope of alternatives that must be considered for new single family lots.  For subdivisions receiving approvals
after August 7, 1996, the regulations require a more limited scope of alternatives analysis if the land was owned by
the developer when the statute was passed.    

Procedures for Applicants.  The regulations allow applicants to follow the same procedures currently used under the
wetlands regulations.  Requests for Determinations of Applicability may be made for the riverfront area, a Notice
of Intent must be filed for most proposed activities, and an Order of Conditions will describe the requirements for
work.  A Request for Determination also may be filed to obtain in advance an identification of the scope of
alternatives to evaluate for proposed work in the riverfront area.  The existing provisions in the regulations for
appeals, emergencies, enforcement, and variances apply to the riverfront area.  Continuation of these familiar
procedures will benefit both applicants and conservation commissions.  

The Department is also revising its application forms to improve their usefulness, and removing the forms
from the regulations to allow for periodic revisions.  The Department will continue to provide forms required for use
by applicants.  In addition, a new and optional procedure for applicants to obtain a confirmation of a bordering
vegetated wetlands delineation has been created, with a fee to support the review responsibilities incurred by issuing
authorities.

Fees.  The Rivers Protection Act required the Department to establish fees for work within the riverfront area.
Although applicants are reluctant to incur application expenses associated with their projects, the availability of fees
enhances the capacity of conservation commissions to support professional staff, hire consultants, or engage other
assistance which can benefit applicants by reducing the potential for delays in the permitting process.  The
Department set fees commensurate with the increased workload for projects within the riverfront area, while
recognizing some efficiency when work is already proposed for another resource area.  To assist commissions with
the review of difficult projects, applicants also may finance the services of a mutually agreed upon consultant. 
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Appeals.  The Department recently eliminated a backlog of wetlands adjudicatory hearing appeals by adopting
streamlined rules for administrative hearings, encouraging mediation, and emphasizing pre-trial settlement discussions.
In response to concern that a new appeals backlog might arise from the caseload under the Rivers Protection Act,
the Department has incorporated several innovations to reduce the number of appeals without jeopardizing due
process or environmental protection.  Examples include the new guidance on the exercise of discretion for limited
projects, the exemption of some minor activities from review, and establishing that the Department can issue a
Superseding Order that simply affirms a local Order of Conditions. By taking steps to make the administration of
the Act less susceptible to appeals and by using its resources more efficiently, the Department can save applicants
from long delays and save taxpayers money.  The Department is committed to allocating as many of its resources
as possible to training applicants, consultants, and commissions to promote fair and efficient implementation of the
new regulations.
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CASCADE WAYLAND
NOTICE OF INTENT

EROSION CONTROL
PLAN

C0.0

EXISTING
PAVEMENT

6" MINIMUM CRUSHED STONE
(ASTM C-33 STONE SIZE NO. 2)

NOTES

1. THE ENTRANCE TO THE PROJECT SITE SHALL BE MAINTAINED IN A
CONDITION WHICH WILL PREVENT TRACKING OR FLOWING OF SEDIMENT
ONTO EXISTING PAVEMENT.

2. ANY DIRT OR SEDIMENT THAT IS TRACKED INTO THE ROAD WILL BE
CLEANED UP AT THE END OF EACH DAY OF CONSTRUCTION

STABILIZED CONSTRUCTION ENTRANCE 
NOT TO SCALE

FLOW

ENTRENCH FILTER
SOCK 3" MINIMUM

HARDWOOD STAKE,
EVERY TWO FEET WOOD SUPPORT POST

ENTRENCH SILT
FENCE 6" MINIMUM

SILT FENCE

EROSION CONTROL AND SEDIMENTATION NOTES:
1. CONTRACTOR SHALL MAINTAIN ALL EROSION CONTROL MEASURES DURING ENTIRE CONSTRUCTION PERIOD.

9. ANY SEDIMENT TRACKED ONTO PUBLIC RIGHT-OF-WAYS SHALL BE SWEPT AT THE END OF EACH WORKING DAY.  ALL POINT OF CONSTRUCTION EGRESS OR
INGRESS SHALL BE MAINTAINED TO PREVENT TRACKING OR FLOWING OF SEDIMENT ONTO PUBLIC ROADS.

10. ALL STOCKPILE AREAS SHALL BE LOCATED WITHIN LIMIT OF WORKLINE AND STABILIZED TO PREVENT EROSION.

11. ALL DEBRIS GENERATED DURING SITE PREPARATION ACTIVITIES SHALL BE LEGALLY DISPOSED OF OFF-SITE.

12. PROVIDE CRIBBING AS NECESSARY TO PROTECT EXISTING UTILITY LINES DURING CONSTRUCTION.

13. SITE ELEMENTS TO REMAIN MUST BE PROTECTED FOR DURATION OF PROJECT.

14. ALL TOPSOIL ENCOUNTERED WITHIN WORK AREA SHALL BE STRIPPED TO ITS FULL DEPTH AND STOCKPILED FOR REUSE.  EXCESS TOPSOIL SHALL BE DISPOSED
OF ON-SITE AS DIRECTED BY OWNER.  TOPSOIL PILES SHALL REMAIN SEGREGATED FROM EXCAVATED SUBSURFACE SOIL MATERIALS.

15. ADDITIONAL EROSION CONTROL MEASURES SHALL BE IMPLEMENTED AS CONDITIONS WARRANT OR AS DIRECTED BY THE OWNER OR OWNER'S REPRESENTATIVE.

16. ALL AREAS IDENTIFIED AS CRITICAL AREA SEEDING SHALL BE STABILIZED DURING CONSTRUCTION BY SEEDING WITH ANNUAL RYE GRASS AT THE RATE OF 40
LBS/ACRE.

17. TEMPORARY DIVERSION DITCHES, PERMANENT DITCHES, CHANNELS, EMBANKMENT AND ANY DENUDED SURFACE WHICH WILL BE EXPOSED FOR A PERIOD OF
ONE MONTH OR MORE SHALL BE CONSIDERED CRITICAL VEGETATION AREAS.  THESE AREAS SHALL BE MULCHED WITH STRAW.  MULCH SHALL BE SPREAD
UNIFORMLY IN A CONTINUOUS BLANKET OF SUFFICIENT THICKNESS TO COMPLETELY HIDE THE SOIL FROM VIEW.

18. SOIL EROSION AND SEDIMENTATION CONTROL MEASURES SHALL BE INSPECTED AND MAINTAINED ON A DAILY BASIS DURING CONSTRUCTION TO INSURE THAT
CHANNELS, DITCHES AND PIPES ARE CLEAR OF DEBRIS AND THAT THE EROSION CONTROL BARRIERS ARE INTACT.

19. DUST SHALL BE CONTROLLED BY SPRINKLING OR OTHER APPROVED METHODS AS NECESSARY, OR AS DIRECTED BY THE OWNER OR HIS REPRESENTATIVE.

20. HAYBALE CHECK DAMS OR SILT-SACKS SHALL BE PROVIDED AROUND ALL EXISTING DRAIN INLETS PRIOR TO CONSTRUCTION ACTIVITIES AND AROUND ALL
PROPOSED DRAIN INLETS PRIOR TO PERMANENT PAVEMENT TO CONTROL SILTATION.

21. HAYBALE CHECK DAMS ARE TO BE PROVIDED ON TWO HUNDRED FOOT SPACING WITHIN ALL DRAINAGE SWALES AND DITCHES AND AT UPSTREAM SIDES OF ALL
DRAINAGE INLETS.

22. AN EROSION CONTROL BARRIER SHALL BE INSTALLED ALONG THE EDGE OF PROPOSED DEVELOPMENT AS INDICATED IN THE PLAN PRIOR TO THE
COMMENCEMENT OF DEMOLITION OR CONSTRUCTION OPERATIONS.

23. EXTREME CARE SHALL BE EXERCISED SO AS TO PREVENT ANY UNSUITABLE MATERIALS FROM ENTERING THE WETLANDS.

24. CLEAN AND MAINTAIN EROSION CONTROL BARRIER AS REQUIRED DURING CONSTRUCTION OPERATIONS TO ENSURE ITS CONTINUED FUNCTIONALITY.

25. ADDITIONAL EROSION CONTROL MEASURES SHALL BE IMPLEMENTED AS CONDITIONS WARRANT OR AS DIRECTED BY THE OWNER OR OWNER'S REPRESENTATIVE.

26. PROVIDE EROSION CONTROL NETTING ON ALL SLOPES 3:I OR GREATER.

27. THE CONTRACTOR SHALL REMOVE ALL EROSION CONTROL BARRIERS AFTER REVEGETATION OF DISTURBED AREAS.

NOTES

1. TO BE INSTALLED IN CATCH BASINS IN TRAFFIC AREAS UNTIL COMPLETION
OF CONSTRUCTION.

2. BOOT ADAPTER MAY BE TRIMMED TO SIZE.

EROSION CONTROL BARRIER 
NOT TO SCALE

SILT SACK FOR CATCH BASINS 
NOT TO SCALE

CATCH BASIN FRAME AND GRATE

POLYPROPYLENE "BOOT

OVERFLOW ORIFICE

NON-WOVEN POLYPROPYLENE
FILTER BAG

SCALE:
1"=30'

30 15 0 30 60

AutoCAD SHX Text
G R A V E L   P A T H

AutoCAD SHX Text
GREENHOUSE

AutoCAD SHX Text
GREENHOUSE

AutoCAD SHX Text
GREENHOUSE

AutoCAD SHX Text
GARAGE

AutoCAD SHX Text
GARAGE

AutoCAD SHX Text
GREENHOUSE

AutoCAD SHX Text
STORE

AutoCAD SHX Text
GREENHOUSE

AutoCAD SHX Text
WOOD HUT

AutoCAD SHX Text
2 STORY CARRIAGE HOUSE

AutoCAD SHX Text
DILAPIDATED SHED

AutoCAD SHX Text
CONC

AutoCAD SHX Text
2 STORY WOOD FRAME HOUSE

AutoCAD SHX Text
#113

AutoCAD SHX Text
PORCH

AutoCAD SHX Text
DECK

AutoCAD SHX Text
BULKHEAD

AutoCAD SHX Text
WS

AutoCAD SHX Text
WS

AutoCAD SHX Text
SHRUB(x2)

AutoCAD SHX Text
SHRUB (x2)

AutoCAD SHX Text
STONE BLOCKS

AutoCAD SHX Text
3'WIRE

AutoCAD SHX Text
CONC

AutoCAD SHX Text
GARDEN

AutoCAD SHX Text
STONE FOUNDATION REMAINS

AutoCAD SHX Text
STONE FOUNDATION REMAINS

AutoCAD SHX Text
8' HIGH DEBRIS PILE

AutoCAD SHX Text
8' HIGH DEBRIS PILE

AutoCAD SHX Text
ROCK PILE

AutoCAD SHX Text
ROCK PILE

AutoCAD SHX Text
4'CLF

AutoCAD SHX Text
4'CLF

AutoCAD SHX Text
BRIDGE

AutoCAD SHX Text
PATH

AutoCAD SHX Text
PATH

AutoCAD SHX Text
SRW

AutoCAD SHX Text
SRW

AutoCAD SHX Text
ORGANIC DEBRIS

AutoCAD SHX Text
STONES

AutoCAD SHX Text
STONES

AutoCAD SHX Text
ARBOR

AutoCAD SHX Text
CSE

AutoCAD SHX Text
CSE

AutoCAD SHX Text
CSE

AutoCAD SHX Text
LANDSCAPE TIMBERS

AutoCAD SHX Text
LANDSCAPE TIMBERS

AutoCAD SHX Text
LS

AutoCAD SHX Text
LS

AutoCAD SHX Text
LS

AutoCAD SHX Text
LS

AutoCAD SHX Text
SHRUB

AutoCAD SHX Text
SHRUB

AutoCAD SHX Text
SHRUB

AutoCAD SHX Text
SHRUB

AutoCAD SHX Text
SHRUB

AutoCAD SHX Text
CSE

AutoCAD SHX Text
CSE

AutoCAD SHX Text
LS

AutoCAD SHX Text
LS

AutoCAD SHX Text
CSE

AutoCAD SHX Text
CSE

AutoCAD SHX Text
BIT CONC SIDEWALK

AutoCAD SHX Text
G R A V E L

AutoCAD SHX Text
G R A V E L

AutoCAD SHX Text
BCB

AutoCAD SHX Text
VGC

AutoCAD SHX Text
BCB

AutoCAD SHX Text
BCB

AutoCAD SHX Text
G R A S S

AutoCAD SHX Text
BCB

AutoCAD SHX Text
BCB

AutoCAD SHX Text
BCB

AutoCAD SHX Text
VGC

AutoCAD SHX Text
BCB

AutoCAD SHX Text
BCB

AutoCAD SHX Text
BCB

AutoCAD SHX Text
BCB

AutoCAD SHX Text
BCB

AutoCAD SHX Text
BCB

AutoCAD SHX Text
BCB

AutoCAD SHX Text
BCB

AutoCAD SHX Text
BCB

AutoCAD SHX Text
BCB

AutoCAD SHX Text
BIT CONC SIDEWALK

AutoCAD SHX Text
BIT   CONC   SIDEWALK

AutoCAD SHX Text
BIT CONC SIDEWALK

AutoCAD SHX Text
G R A S S

AutoCAD SHX Text
G R A S S

AutoCAD SHX Text
G R A S S

AutoCAD SHX Text
G R A S S

AutoCAD SHX Text
G R A V E L   P A R K I N G

AutoCAD SHX Text
G R A V E L   P A R K I N G

AutoCAD SHX Text
G R A V E L   P A R K I N G

AutoCAD SHX Text
PAVERS

AutoCAD SHX Text
BRICK

AutoCAD SHX Text
BRICK

AutoCAD SHX Text
BRICK

AutoCAD SHX Text
BRICK

AutoCAD SHX Text
BRICK

AutoCAD SHX Text
BRICK

AutoCAD SHX Text
LSTW

AutoCAD SHX Text
LSTW

AutoCAD SHX Text
COBBLESTONE

AutoCAD SHX Text
COBBLESTONE

AutoCAD SHX Text
G R A V E L

AutoCAD SHX Text
D

AutoCAD SHX Text
D

AutoCAD SHX Text
D

AutoCAD SHX Text
D

AutoCAD SHX Text
WOOD RAMP

AutoCAD SHX Text
CONC LANDING

AutoCAD SHX Text
D

AutoCAD SHX Text
CS

AutoCAD SHX Text
D

AutoCAD SHX Text
D

AutoCAD SHX Text
D

AutoCAD SHX Text
BRICK

AutoCAD SHX Text
W O O D E D

AutoCAD SHX Text
W O O D E D

AutoCAD SHX Text
W O O D E D

AutoCAD SHX Text
W O O D E D

AutoCAD SHX Text
W O O D E D

AutoCAD SHX Text
W O O D E D

AutoCAD SHX Text
FDC

AutoCAD SHX Text
ELECTRICAL OUTLET

AutoCAD SHX Text
ELECTRICAL OUTLET(x2)

AutoCAD SHX Text
D

AutoCAD SHX Text
WATER SPIGOT

AutoCAD SHX Text
WATER SPIGOT

AutoCAD SHX Text
WATER SPIGOT

AutoCAD SHX Text
D

AutoCAD SHX Text
WATER SPIGOT

AutoCAD SHX Text
ELECTRICAL OUTLET

AutoCAD SHX Text
ELECTRICAL OUTLET

AutoCAD SHX Text
WATER SPIGOT

AutoCAD SHX Text
ELECTRICAL OUTLET

AutoCAD SHX Text
ELECTRICAL OUTLET

AutoCAD SHX Text
WATER SPIGOT

AutoCAD SHX Text
WATER SPIGOT

AutoCAD SHX Text
CONC

AutoCAD SHX Text
WATER SPIGOT

AutoCAD SHX Text
WATER SPIGOT

AutoCAD SHX Text
WATER SPIGOT

AutoCAD SHX Text
STONEWALL REMAINS

AutoCAD SHX Text
STONEWALL

AutoCAD SHX Text
STONEWALL

AutoCAD SHX Text
STONEWALL

AutoCAD SHX Text
STONEWALL

AutoCAD SHX Text
STONEWALL

AutoCAD SHX Text
STONEWALL

AutoCAD SHX Text
STONEWALL

AutoCAD SHX Text
STONEWALL

AutoCAD SHX Text
BRIDGE

AutoCAD SHX Text
LS

AutoCAD SHX Text
CBRW

AutoCAD SHX Text
CBRW

AutoCAD SHX Text
CBRW

AutoCAD SHX Text
CBRW

AutoCAD SHX Text
MISC METER

AutoCAD SHX Text
CONC

AutoCAD SHX Text
S T R E A M

AutoCAD SHX Text
S T R E A M

AutoCAD SHX Text
G R A V E L

AutoCAD SHX Text
G R A V E L

AutoCAD SHX Text
G R A V E L

AutoCAD SHX Text
G R A V E L

AutoCAD SHX Text
G R A V E L

AutoCAD SHX Text
G R A V E L

AutoCAD SHX Text
G R A V E L

AutoCAD SHX Text
G R A V E L

AutoCAD SHX Text
G R A V E L

AutoCAD SHX Text
LS

AutoCAD SHX Text
LS

AutoCAD SHX Text
LS

AutoCAD SHX Text
LS

AutoCAD SHX Text
BOULDER

AutoCAD SHX Text
D

AutoCAD SHX Text
D

AutoCAD SHX Text
CONC RAILROAD TIE RETAINING WALL

AutoCAD SHX Text
OHW

AutoCAD SHX Text
OHW

AutoCAD SHX Text
OHW

AutoCAD SHX Text
OHW

AutoCAD SHX Text
OHW

AutoCAD SHX Text
OHW

AutoCAD SHX Text
OHW

AutoCAD SHX Text
OHW

AutoCAD SHX Text
OHW

AutoCAD SHX Text
OHW

AutoCAD SHX Text
OHW

AutoCAD SHX Text
OHW

AutoCAD SHX Text
OHW

AutoCAD SHX Text
OHW

AutoCAD SHX Text
OHW

AutoCAD SHX Text
OHW

AutoCAD SHX Text
OHW

AutoCAD SHX Text
OHW

AutoCAD SHX Text
OHW

AutoCAD SHX Text
OHW

AutoCAD SHX Text
OHW

AutoCAD SHX Text
OHW

AutoCAD SHX Text
OHW

AutoCAD SHX Text
OHW

AutoCAD SHX Text
OHW

AutoCAD SHX Text
WELL

AutoCAD SHX Text
SRW

AutoCAD SHX Text
SRW

AutoCAD SHX Text
LS

AutoCAD SHX Text
SPRINKLER POST

AutoCAD SHX Text
SPRINKLER POST (x3)

AutoCAD SHX Text
SPRINKLER POST

AutoCAD SHX Text
SPRINKLER POST (x2)

AutoCAD SHX Text
SPRINKLER POST (x2)

AutoCAD SHX Text
SPRINKLER POST (x2)

AutoCAD SHX Text
G R A V E L

AutoCAD SHX Text
WS

AutoCAD SHX Text
G R A V E L

AutoCAD SHX Text
G R A S S

AutoCAD SHX Text
G R A S S

AutoCAD SHX Text
O V E R G R O W N   B R U S H / G R A S S

AutoCAD SHX Text
O V E R G R O W N   B R U S H / G R A S S

AutoCAD SHX Text
G R A S S

AutoCAD SHX Text
W

AutoCAD SHX Text
W

AutoCAD SHX Text
(By Rec)

AutoCAD SHX Text
6" WATER (By Rec)

AutoCAD SHX Text
#115

AutoCAD SHX Text
W

AutoCAD SHX Text
(By Rec)

AutoCAD SHX Text
W

AutoCAD SHX Text
6" WATER (By Rec)

AutoCAD SHX Text
W

AutoCAD SHX Text
W

AutoCAD SHX Text
W

AutoCAD SHX Text
(By Rec)

AutoCAD SHX Text
6" WATER (By Rec)

AutoCAD SHX Text
G

AutoCAD SHX Text
G

AutoCAD SHX Text
G

AutoCAD SHX Text
G

AutoCAD SHX Text
G

AutoCAD SHX Text
G

AutoCAD SHX Text
G

AutoCAD SHX Text
G

AutoCAD SHX Text
G

AutoCAD SHX Text
G

AutoCAD SHX Text
G

AutoCAD SHX Text
G

AutoCAD SHX Text
G

AutoCAD SHX Text
6-PL-60#-1993 GAS (By Rec)

AutoCAD SHX Text
6-PL-60#-1993 GAS (By Rec)

AutoCAD SHX Text
G

AutoCAD SHX Text
BBVW

AutoCAD SHX Text
200' OUTER

AutoCAD SHX Text
BENCHMARK

AutoCAD SHX Text
"X" CUT IN BONNET BOLT

AutoCAD SHX Text
ELEV=164.37' (NAVD88)

AutoCAD SHX Text
BBVW

AutoCAD SHX Text
100' BUFFER ZONE

AutoCAD SHX Text
TOP OF BANK

AutoCAD SHX Text
TOP OF BANK

AutoCAD SHX Text
TOP OF BANK

AutoCAD SHX Text
TOP OF BANK

AutoCAD SHX Text
TOP OF BANK

AutoCAD SHX Text
TOP OF BANK

AutoCAD SHX Text
S T R E A M

AutoCAD SHX Text
S T R E A M

AutoCAD SHX Text
182.4

AutoCAD SHX Text
184.9

AutoCAD SHX Text
178.9

AutoCAD SHX Text
171.8

AutoCAD SHX Text
G

AutoCAD SHX Text
CBRW

AutoCAD SHX Text
CBRW

AutoCAD SHX Text
D

AutoCAD SHX Text
D

AutoCAD SHX Text
D

AutoCAD SHX Text
4"PVC (x3)

AutoCAD SHX Text
?

AutoCAD SHX Text
D

AutoCAD SHX Text
?

AutoCAD SHX Text
8"CPE

AutoCAD SHX Text
INV=167.77

AutoCAD SHX Text
CONC STRUCTURE

AutoCAD SHX Text
GD

AutoCAD SHX Text
BOSTON POST ROAD (ROUTE 20)

AutoCAD SHX Text
(PUBLIC-50' WIDE)

AutoCAD SHX Text
(1897 L.O. 248-2 + 248-3)

AutoCAD SHX Text
SB FND

AutoCAD SHX Text
IP FND

AutoCAD SHX Text
IP FND

AutoCAD SHX Text
IP FND

AutoCAD SHX Text
IP FND

AutoCAD SHX Text
IP FND

AutoCAD SHX Text
IP FND

AutoCAD SHX Text
IR FND

AutoCAD SHX Text
IR FND

AutoCAD SHX Text
SB/DH FND

AutoCAD SHX Text
SB/DH FND

AutoCAD SHX Text
SB/DH FND

AutoCAD SHX Text
SB/DH FND

AutoCAD SHX Text
SB FND

AutoCAD SHX Text
IP FND

AutoCAD SHX Text
CB R=168.53

AutoCAD SHX Text
CB R=168.59

AutoCAD SHX Text
CB R=168.42

AutoCAD SHX Text
CB R=168.56

AutoCAD SHX Text
CB R=168.58

AutoCAD SHX Text
DMH R=174.98

AutoCAD SHX Text
CB R=171.10

AutoCAD SHX Text
CB R=164.78

AutoCAD SHX Text
CB R=164.71

AutoCAD SHX Text
MH R=168.66

AutoCAD SHX Text
FFELEV=163.10 CONC FLOOR

AutoCAD SHX Text
FFELEV=164.95 CONC FLOOR

AutoCAD SHX Text
FFELEV=164.98 CONC SILL

AutoCAD SHX Text
DCB R=164.99

AutoCAD SHX Text
FFELEV=168.72

AutoCAD SHX Text
FFELEV=169.73 METAL SILL

AutoCAD SHX Text
FFELEV=167.20 CONC SILL

AutoCAD SHX Text
FFELEV=168.35 BRICK

AutoCAD SHX Text
FFELEV=169.04 CONC

AutoCAD SHX Text
BENCHMARK

AutoCAD SHX Text
"X" CUT IN BONNET BOLT

AutoCAD SHX Text
ELEV=174.84' (NAVD88)

AutoCAD SHX Text
BENCHMARK

AutoCAD SHX Text
SQ CUT CORNER CONC

AutoCAD SHX Text
ELEV=169.00' (NAVD88)

AutoCAD SHX Text
RIVERFRONT AREA

AutoCAD SHX Text
200' OUTER

AutoCAD SHX Text
AREA

AutoCAD SHX Text
RIVERFRONT

AutoCAD SHX Text
200' OUTER

AutoCAD SHX Text
AREA

AutoCAD SHX Text
RIVERFRONT

AutoCAD SHX Text
200' OUTER

AutoCAD SHX Text
AREA

AutoCAD SHX Text
RIVERFRONT

AutoCAD SHX Text
100' INNER

AutoCAD SHX Text
AREA

AutoCAD SHX Text
RIVERFRONT

AutoCAD SHX Text
100' INNER

AutoCAD SHX Text
AREA

AutoCAD SHX Text
RIVERFRONT

AutoCAD SHX Text
100' INNER

AutoCAD SHX Text
AREA

AutoCAD SHX Text
RIVERFRONT

AutoCAD SHX Text
100' INNER

AutoCAD SHX Text
AREA

AutoCAD SHX Text
RIVERFRONT

AutoCAD SHX Text
100-YEAR FLOOD LINE

AutoCAD SHX Text
100-YEAR FLOOD LINE

AutoCAD SHX Text
100-YEAR FLOOD LINE

AutoCAD SHX Text
100-YEAR FLOOD LINE

AutoCAD SHX Text
100-YEAR FLOOD LINE

AutoCAD SHX Text
100-YEAR FLOOD LINE

AutoCAD SHX Text
100-YEAR   FLOOD LINE

AutoCAD SHX Text
100-YEAR

AutoCAD SHX Text
FLOOD LINE

AutoCAD SHX Text
100-YEAR FLOOD LINE

AutoCAD SHX Text
100-YEAR FLOOD LINE

AutoCAD SHX Text
LS

AutoCAD SHX Text
CB R=174.19

AutoCAD SHX Text
STONE

AutoCAD SHX Text
CULVERT

AutoCAD SHX Text
INV=156.60

AutoCAD SHX Text
INV=156.25

AutoCAD SHX Text
F L O W

AutoCAD SHX Text
F L O W

AutoCAD SHX Text
D I T C H

AutoCAD SHX Text
SRW

AutoCAD SHX Text
SRW

AutoCAD SHX Text
STONEWALL REMAINS

AutoCAD SHX Text
STONEWALL

AutoCAD SHX Text
BRICK

AutoCAD SHX Text
RAILROAD TIE DAM

AutoCAD SHX Text
TMH#118

AutoCAD SHX Text
EOP

AutoCAD SHX Text
EOP

AutoCAD SHX Text
EOP

AutoCAD SHX Text
EOP

AutoCAD SHX Text
(By Rec)

AutoCAD SHX Text
(By Rec)

AutoCAD SHX Text
FO

AutoCAD SHX Text
FO

AutoCAD SHX Text
FO

AutoCAD SHX Text
FO

AutoCAD SHX Text
FO

AutoCAD SHX Text
FO

AutoCAD SHX Text
FO

AutoCAD SHX Text
FO

AutoCAD SHX Text
FO

AutoCAD SHX Text
FO

AutoCAD SHX Text
FO

AutoCAD SHX Text
FO

AutoCAD SHX Text
FO

AutoCAD SHX Text
(By Rec)

AutoCAD SHX Text
(By Rec)

AutoCAD SHX Text
100' BUFFER ZONE

AutoCAD SHX Text
APPROXIMATE 200' OUTER RIVERFRONT AREA

AutoCAD SHX Text
APPROXIMATE 100' INNER RIVERFRONT AREA

AutoCAD SHX Text
MH R=167.00

AutoCAD SHX Text
CANOPY

AutoCAD SHX Text
CANOPY

AutoCAD SHX Text
CANOPY

AutoCAD SHX Text
CANOPY

AutoCAD SHX Text
CANOPY

AutoCAD SHX Text
MH R=168.66

AutoCAD SHX Text
CB R=165.30

AutoCAD SHX Text
DH FND

AutoCAD SHX Text
BOSTON POST ROAD (ROUTE 20)

AutoCAD SHX Text
(PUBLIC-50' WIDE)

AutoCAD SHX Text
(1897 L.O. 248-2 + 248-3)

AutoCAD SHX Text
S84°15'20"E

AutoCAD SHX Text
523.35'

AutoCAD SHX Text
S9°42'20"E

AutoCAD SHX Text
525.19'

AutoCAD SHX Text
S18°59'46"W

AutoCAD SHX Text
29.79'

AutoCAD SHX Text
N89°54'32"W

AutoCAD SHX Text
123.00'

AutoCAD SHX Text
S60°36'49"W

AutoCAD SHX Text
242.16'

AutoCAD SHX Text
N4°32'14"E

AutoCAD SHX Text
206.43'

AutoCAD SHX Text
N18°22'29"E

AutoCAD SHX Text
119.21'

AutoCAD SHX Text
N10°22'12"W

AutoCAD SHX Text
119.75'

AutoCAD SHX Text
N75°16'21"W

AutoCAD SHX Text
47.58'

AutoCAD SHX Text
S88°19'37"W

AutoCAD SHX Text
71.08'

AutoCAD SHX Text
N9°38'54"E

AutoCAD SHX Text
23.40'

AutoCAD SHX Text
N78°29'53"W

AutoCAD SHX Text
89.94'

AutoCAD SHX Text
S88°28'54"W

AutoCAD SHX Text
65.00'

AutoCAD SHX Text
N7°48'26"W

AutoCAD SHX Text
233.00'

AutoCAD SHX Text
S84°15'20"E

AutoCAD SHX Text
110.00'

AutoCAD SHX Text
S7°47'36"E

AutoCAD SHX Text
159.81'

AutoCAD SHX Text
S11°03'38"E

AutoCAD SHX Text
25.03'

AutoCAD SHX Text
S8°58'11"E

AutoCAD SHX Text
49.15'

AutoCAD SHX Text
S6°26'25"E

AutoCAD SHX Text
88.02'

AutoCAD SHX Text
S9°56'24"E

AutoCAD SHX Text
48.70'

AutoCAD SHX Text
S17°10'28"E

AutoCAD SHX Text
157.22'

AutoCAD SHX Text
S3°39'33"E

AutoCAD SHX Text
26.00'

AutoCAD SHX Text
N73°19'09"W

AutoCAD SHX Text
126.74'

AutoCAD SHX Text
S84°15'20"E

AutoCAD SHX Text
523.35'

AutoCAD SHX Text
S9°42'20"E

AutoCAD SHX Text
525.19'

AutoCAD SHX Text
119.75'

AutoCAD SHX Text
N10°22'12"W

AutoCAD SHX Text
196.47'

AutoCAD SHX Text
N84°15'20"W

AutoCAD SHX Text
S3°39'33"E

AutoCAD SHX Text
23.85'

AutoCAD SHX Text
S84°15'20"E

AutoCAD SHX Text
219.82'

AutoCAD SHX Text
N3°15'10"E

AutoCAD SHX Text
50.05' (TIE)

AutoCAD SHX Text
2.01

AutoCAD SHX Text
9.79

AutoCAD SHX Text
0.32

AutoCAD SHX Text
HELD

AutoCAD SHX Text
HELD

AutoCAD SHX Text
HELD

AutoCAD SHX Text
HELD LINE

AutoCAD SHX Text
HELD

AutoCAD SHX Text
HELD

AutoCAD SHX Text
HELD

AutoCAD SHX Text
HELD

AutoCAD SHX Text
HELD

AutoCAD SHX Text
0.32

AutoCAD SHX Text
0.12

AutoCAD SHX Text
0.08

AutoCAD SHX Text
0.18

AutoCAD SHX Text
0.04

AutoCAD SHX Text
9.25

AutoCAD SHX Text
5.59

AutoCAD SHX Text
0.74

AutoCAD SHX Text
4.35

AutoCAD SHX Text
227,263 ± S.F. or 5.217 ± Ac.

AutoCAD SHX Text
PARCEL AREA

AutoCAD SHX Text
PLAN BOOK 1301 OF 1985

AutoCAD SHX Text
55,144 ± S.F. or 1.266 ± Ac.

AutoCAD SHX Text
PARCEL AREA

AutoCAD SHX Text
PLAN BOOK 916 OF 1964

AutoCAD SHX Text
227,263 ± S.F. or 5.217 ± Ac.

AutoCAD SHX Text
PARCEL AREA

AutoCAD SHX Text
PLAN BOOK 1301 OF 1985

AutoCAD SHX Text
77.48'RS

AutoCAD SHX Text
201.97'RS

AutoCAD SHX Text
30'RS

AutoCAD SHX Text
128'RS

AutoCAD SHX Text
24'RS

AutoCAD SHX Text
156'RS

AutoCAD SHX Text
370.71'

AutoCAD SHX Text
371'RS

AutoCAD SHX Text
525.50'RS

AutoCAD SHX Text
184.84'

AutoCAD SHX Text
185'RS

AutoCAD SHX Text
ELECTRICAL OUTLET

AutoCAD SHX Text
F L O W

AutoCAD SHX Text
198.8

AutoCAD SHX Text
199.1

AutoCAD SHX Text
199.5

AutoCAD SHX Text
199.4

AutoCAD SHX Text
175.1

AutoCAD SHX Text
174.6

AutoCAD SHX Text
173.3

AutoCAD SHX Text
175.3

AutoCAD SHX Text
175.7

AutoCAD SHX Text
181.3

AutoCAD SHX Text
180.4

AutoCAD SHX Text
170.9

AutoCAD SHX Text
170.0

AutoCAD SHX Text
166.8

AutoCAD SHX Text
168.9

AutoCAD SHX Text
171.2

AutoCAD SHX Text
173.7

AutoCAD SHX Text
174.7

AutoCAD SHX Text
175.2

AutoCAD SHX Text
182.8

AutoCAD SHX Text
182.8

AutoCAD SHX Text
176.0

AutoCAD SHX Text
175.4

AutoCAD SHX Text
178.9

AutoCAD SHX Text
181.1

AutoCAD SHX Text
180.7

AutoCAD SHX Text
179.7

AutoCAD SHX Text
176.7

AutoCAD SHX Text
174.9

AutoCAD SHX Text
177.7

AutoCAD SHX Text
177.5

AutoCAD SHX Text
178.0

AutoCAD SHX Text
177.8

AutoCAD SHX Text
179.5

AutoCAD SHX Text
179.6

AutoCAD SHX Text
180.1

AutoCAD SHX Text
179.7

AutoCAD SHX Text
175.6

AutoCAD SHX Text
176.8

AutoCAD SHX Text
171.6

AutoCAD SHX Text
172.5

AutoCAD SHX Text
187.2

AutoCAD SHX Text
189.6

AutoCAD SHX Text
175.6

AutoCAD SHX Text
176.3

AutoCAD SHX Text
173.9

AutoCAD SHX Text
174.3

AutoCAD SHX Text
175.0

AutoCAD SHX Text
173.3

AutoCAD SHX Text
174.4

AutoCAD SHX Text
172.1

AutoCAD SHX Text
171.3

AutoCAD SHX Text
169.3

AutoCAD SHX Text
167.4

AutoCAD SHX Text
168.1

AutoCAD SHX Text
164.1

AutoCAD SHX Text
163.5

AutoCAD SHX Text
162.6

AutoCAD SHX Text
161.6

AutoCAD SHX Text
162.6

AutoCAD SHX Text
160.3

AutoCAD SHX Text
155.6

AutoCAD SHX Text
151.4

AutoCAD SHX Text
148.3

AutoCAD SHX Text
147.7

AutoCAD SHX Text
145.2

AutoCAD SHX Text
173.4

AutoCAD SHX Text
168.4

AutoCAD SHX Text
169.7

AutoCAD SHX Text
170.5

AutoCAD SHX Text
171.5

AutoCAD SHX Text
170.3

AutoCAD SHX Text
168.8

AutoCAD SHX Text
168.5

AutoCAD SHX Text
167.7

AutoCAD SHX Text
168.4

AutoCAD SHX Text
166.8

AutoCAD SHX Text
166.9

AutoCAD SHX Text
167.1

AutoCAD SHX Text
169.7

AutoCAD SHX Text
169.1

AutoCAD SHX Text
170.4

AutoCAD SHX Text
169.1

AutoCAD SHX Text
168.7

AutoCAD SHX Text
171.1

AutoCAD SHX Text
171.1

AutoCAD SHX Text
169.7

AutoCAD SHX Text
176.0

AutoCAD SHX Text
171.9

AutoCAD SHX Text
176.2

AutoCAD SHX Text
180.1

AutoCAD SHX Text
181.0

AutoCAD SHX Text
178.8

AutoCAD SHX Text
176.7

AutoCAD SHX Text
177.7

AutoCAD SHX Text
178.1

AutoCAD SHX Text
182.5

AutoCAD SHX Text
177.3

AutoCAD SHX Text
182.5

AutoCAD SHX Text
177.5

AutoCAD SHX Text
178.2

AutoCAD SHX Text
178.7

AutoCAD SHX Text
178.3

AutoCAD SHX Text
191.0

AutoCAD SHX Text
191.7

AutoCAD SHX Text
188.1

AutoCAD SHX Text
187.6

AutoCAD SHX Text
179.2

AutoCAD SHX Text
178.4

AutoCAD SHX Text
178.2

AutoCAD SHX Text
177.9

AutoCAD SHX Text
177.1

AutoCAD SHX Text
177.4

AutoCAD SHX Text
177.1

AutoCAD SHX Text
171.0

AutoCAD SHX Text
176.1

AutoCAD SHX Text
179.1

AutoCAD SHX Text
176.4

AutoCAD SHX Text
176.3

AutoCAD SHX Text
175.72

AutoCAD SHX Text
174.8

AutoCAD SHX Text
174.7

AutoCAD SHX Text
174.2

AutoCAD SHX Text
171.9

AutoCAD SHX Text
172.4

AutoCAD SHX Text
173.2

AutoCAD SHX Text
173.3

AutoCAD SHX Text
174.3

AutoCAD SHX Text
173.1

AutoCAD SHX Text
173.1

AutoCAD SHX Text
176.1

AutoCAD SHX Text
175.8

AutoCAD SHX Text
175.0

AutoCAD SHX Text
178.7

AutoCAD SHX Text
177.6

AutoCAD SHX Text
177.0

AutoCAD SHX Text
176.5

AutoCAD SHX Text
176.1

AutoCAD SHX Text
175.5

AutoCAD SHX Text
172.8

AutoCAD SHX Text
172.9

AutoCAD SHX Text
169.8

AutoCAD SHX Text
169.1

AutoCAD SHX Text
170.2

AutoCAD SHX Text
172.0

AutoCAD SHX Text
171.4

AutoCAD SHX Text
168.95

AutoCAD SHX Text
169.61

AutoCAD SHX Text
170.05

AutoCAD SHX Text
169.6

AutoCAD SHX Text
170.7

AutoCAD SHX Text
172.0

AutoCAD SHX Text
170.3

AutoCAD SHX Text
170.5

AutoCAD SHX Text
172.1

AutoCAD SHX Text
170.1

AutoCAD SHX Text
171.8

AutoCAD SHX Text
169.2

AutoCAD SHX Text
168.7

AutoCAD SHX Text
166.1

AutoCAD SHX Text
162.8

AutoCAD SHX Text
160.7

AutoCAD SHX Text
158.7

AutoCAD SHX Text
168.7

AutoCAD SHX Text
169.44

AutoCAD SHX Text
170.10

AutoCAD SHX Text
169.4

AutoCAD SHX Text
169.0

AutoCAD SHX Text
168.6

AutoCAD SHX Text
169.1

AutoCAD SHX Text
170.9

AutoCAD SHX Text
171.6

AutoCAD SHX Text
168.7

AutoCAD SHX Text
169.08

AutoCAD SHX Text
169.38

AutoCAD SHX Text
171.37

AutoCAD SHX Text
171.88

AutoCAD SHX Text
172.06

AutoCAD SHX Text
172.33

AutoCAD SHX Text
169.78

AutoCAD SHX Text
170.11

AutoCAD SHX Text
168.60

AutoCAD SHX Text
168.80

AutoCAD SHX Text
167.63

AutoCAD SHX Text
168.00

AutoCAD SHX Text
166.35

AutoCAD SHX Text
166.72

AutoCAD SHX Text
164.93

AutoCAD SHX Text
165.31

AutoCAD SHX Text
165.33

AutoCAD SHX Text
166.46

AutoCAD SHX Text
168.05

AutoCAD SHX Text
167.8

AutoCAD SHX Text
166.0

AutoCAD SHX Text
165.0

AutoCAD SHX Text
168.2

AutoCAD SHX Text
168.74

AutoCAD SHX Text
168.45

AutoCAD SHX Text
168.18

AutoCAD SHX Text
168.76

AutoCAD SHX Text
168.38

AutoCAD SHX Text
168.26

AutoCAD SHX Text
167.57

AutoCAD SHX Text
167.58

AutoCAD SHX Text
167.4

AutoCAD SHX Text
167.2

AutoCAD SHX Text
166.91

AutoCAD SHX Text
166.6

AutoCAD SHX Text
167.2

AutoCAD SHX Text
167.6

AutoCAD SHX Text
168.3

AutoCAD SHX Text
168.6

AutoCAD SHX Text
168.1

AutoCAD SHX Text
167.9

AutoCAD SHX Text
168.31

AutoCAD SHX Text
168.1

AutoCAD SHX Text
168.11

AutoCAD SHX Text
168.2

AutoCAD SHX Text
167.4

AutoCAD SHX Text
167.5

AutoCAD SHX Text
166.63

AutoCAD SHX Text
166.84

AutoCAD SHX Text
166.8

AutoCAD SHX Text
166.5

AutoCAD SHX Text
166.6

AutoCAD SHX Text
165.2

AutoCAD SHX Text
165.5

AutoCAD SHX Text
166.16

AutoCAD SHX Text
165.17

AutoCAD SHX Text
166.0

AutoCAD SHX Text
165.3

AutoCAD SHX Text
166.0

AutoCAD SHX Text
164.2

AutoCAD SHX Text
164.0

AutoCAD SHX Text
166.92

AutoCAD SHX Text
167.0

AutoCAD SHX Text
167.1

AutoCAD SHX Text
167.2

AutoCAD SHX Text
166.7

AutoCAD SHX Text
164.2

AutoCAD SHX Text
164.83

AutoCAD SHX Text
162.1

AutoCAD SHX Text
163.3

AutoCAD SHX Text
162.1

AutoCAD SHX Text
162.4

AutoCAD SHX Text
162.8

AutoCAD SHX Text
162.3

AutoCAD SHX Text
162.9

AutoCAD SHX Text
164.4

AutoCAD SHX Text
164.2

AutoCAD SHX Text
164.7

AutoCAD SHX Text
164.3

AutoCAD SHX Text
162.7

AutoCAD SHX Text
160.6

AutoCAD SHX Text
159.2

AutoCAD SHX Text
160.0

AutoCAD SHX Text
156.8

AutoCAD SHX Text
152.6

AutoCAD SHX Text
150.1

AutoCAD SHX Text
145.4

AutoCAD SHX Text
147.4

AutoCAD SHX Text
156.3

AutoCAD SHX Text
155.3

AutoCAD SHX Text
155.4

AutoCAD SHX Text
155.9

AutoCAD SHX Text
157.7

AutoCAD SHX Text
161.1

AutoCAD SHX Text
157.7

AutoCAD SHX Text
160.7

AutoCAD SHX Text
154.9

AutoCAD SHX Text
155.4

AutoCAD SHX Text
158.6

AutoCAD SHX Text
157.4

AutoCAD SHX Text
160.4

AutoCAD SHX Text
159.9

AutoCAD SHX Text
162.1

AutoCAD SHX Text
160.8

AutoCAD SHX Text
158.1

AutoCAD SHX Text
156.5

AutoCAD SHX Text
156.4

AutoCAD SHX Text
164.3

AutoCAD SHX Text
163.2

AutoCAD SHX Text
163.6

AutoCAD SHX Text
165.5

AutoCAD SHX Text
167.3

AutoCAD SHX Text
165.9

AutoCAD SHX Text
165.6

AutoCAD SHX Text
165.6

AutoCAD SHX Text
166.9

AutoCAD SHX Text
162.5

AutoCAD SHX Text
162.82

AutoCAD SHX Text
163.08

AutoCAD SHX Text
162.7

AutoCAD SHX Text
162.88

AutoCAD SHX Text
162.74

AutoCAD SHX Text
161.21

AutoCAD SHX Text
160.03

AutoCAD SHX Text
161.09

AutoCAD SHX Text
161.96

AutoCAD SHX Text
162.05

AutoCAD SHX Text
163.83

AutoCAD SHX Text
164.04

AutoCAD SHX Text
159.83

AutoCAD SHX Text
160.15

AutoCAD SHX Text
160.66

AutoCAD SHX Text
161.50

AutoCAD SHX Text
161.91

AutoCAD SHX Text
163.55

AutoCAD SHX Text
163.71

AutoCAD SHX Text
162.62

AutoCAD SHX Text
163.08

AutoCAD SHX Text
163.25

AutoCAD SHX Text
163.20

AutoCAD SHX Text
164.71

AutoCAD SHX Text
164.59

AutoCAD SHX Text
164.53

AutoCAD SHX Text
164.99

AutoCAD SHX Text
165.17

AutoCAD SHX Text
167.25

AutoCAD SHX Text
167.29

AutoCAD SHX Text
167.48

AutoCAD SHX Text
166.72

AutoCAD SHX Text
168.60

AutoCAD SHX Text
168.52

AutoCAD SHX Text
168.55

AutoCAD SHX Text
169.45

AutoCAD SHX Text
169.67

AutoCAD SHX Text
169.58

AutoCAD SHX Text
171.42

AutoCAD SHX Text
171.39

AutoCAD SHX Text
171.38

AutoCAD SHX Text
172.09

AutoCAD SHX Text
172.08

AutoCAD SHX Text
172.31

AutoCAD SHX Text
172.39

AutoCAD SHX Text
172.98

AutoCAD SHX Text
173.10

AutoCAD SHX Text
173.78

AutoCAD SHX Text
174.04

AutoCAD SHX Text
174.11

AutoCAD SHX Text
174.53

AutoCAD SHX Text
174.81

AutoCAD SHX Text
176.83

AutoCAD SHX Text
177.00

AutoCAD SHX Text
160.41

AutoCAD SHX Text
160.63

AutoCAD SHX Text
159.95

AutoCAD SHX Text
160.30

AutoCAD SHX Text
161.84

AutoCAD SHX Text
162.08

AutoCAD SHX Text
162.12

AutoCAD SHX Text
162.35

AutoCAD SHX Text
162.63

AutoCAD SHX Text
162.92

AutoCAD SHX Text
162.71

AutoCAD SHX Text
163.05

AutoCAD SHX Text
162.91

AutoCAD SHX Text
163.28

AutoCAD SHX Text
163.57

AutoCAD SHX Text
163.98

AutoCAD SHX Text
164.64

AutoCAD SHX Text
164.99

AutoCAD SHX Text
165.14

AutoCAD SHX Text
164.97

AutoCAD SHX Text
166.13

AutoCAD SHX Text
166.51

AutoCAD SHX Text
168.61

AutoCAD SHX Text
168.79

AutoCAD SHX Text
168.77

AutoCAD SHX Text
170.09

AutoCAD SHX Text
171.08

AutoCAD SHX Text
171.06

AutoCAD SHX Text
171.93

AutoCAD SHX Text
172.34

AutoCAD SHX Text
173.44

AutoCAD SHX Text
173.58

AutoCAD SHX Text
174.14

AutoCAD SHX Text
174.73

AutoCAD SHX Text
175.12

AutoCAD SHX Text
175.23

AutoCAD SHX Text
176.65

AutoCAD SHX Text
176.81

AutoCAD SHX Text
176

AutoCAD SHX Text
175

AutoCAD SHX Text
173

AutoCAD SHX Text
174

AutoCAD SHX Text
172

AutoCAD SHX Text
171

AutoCAD SHX Text
170

AutoCAD SHX Text
169

AutoCAD SHX Text
168

AutoCAD SHX Text
167

AutoCAD SHX Text
166

AutoCAD SHX Text
165

AutoCAD SHX Text
164

AutoCAD SHX Text
163

AutoCAD SHX Text
162

AutoCAD SHX Text
161

AutoCAD SHX Text
160

AutoCAD SHX Text
160

AutoCAD SHX Text
159

AutoCAD SHX Text
161

AutoCAD SHX Text
162

AutoCAD SHX Text
163

AutoCAD SHX Text
164

AutoCAD SHX Text
165

AutoCAD SHX Text
166

AutoCAD SHX Text
167

AutoCAD SHX Text
168

AutoCAD SHX Text
169

AutoCAD SHX Text
170

AutoCAD SHX Text
171

AutoCAD SHX Text
172

AutoCAD SHX Text
173

AutoCAD SHX Text
174

AutoCAD SHX Text
175

AutoCAD SHX Text
176

AutoCAD SHX Text
177

AutoCAD SHX Text
155

AutoCAD SHX Text
153

AutoCAD SHX Text
159

AutoCAD SHX Text
157

AutoCAD SHX Text
150

AutoCAD SHX Text
147

AutoCAD SHX Text
155

AutoCAD SHX Text
150

AutoCAD SHX Text
155

AutoCAD SHX Text
148

AutoCAD SHX Text
156

AutoCAD SHX Text
157

AutoCAD SHX Text
158

AutoCAD SHX Text
159

AutoCAD SHX Text
160

AutoCAD SHX Text
161

AutoCAD SHX Text
162

AutoCAD SHX Text
163

AutoCAD SHX Text
161

AutoCAD SHX Text
165

AutoCAD SHX Text
164

AutoCAD SHX Text
163

AutoCAD SHX Text
163

AutoCAD SHX Text
165

AutoCAD SHX Text
164

AutoCAD SHX Text
166

AutoCAD SHX Text
167

AutoCAD SHX Text
168

AutoCAD SHX Text
167

AutoCAD SHX Text
168

AutoCAD SHX Text
168

AutoCAD SHX Text
169

AutoCAD SHX Text
170

AutoCAD SHX Text
167

AutoCAD SHX Text
171

AutoCAD SHX Text
166

AutoCAD SHX Text
163

AutoCAD SHX Text
185

AutoCAD SHX Text
189

AutoCAD SHX Text
195

AutoCAD SHX Text
199

AutoCAD SHX Text
199

AutoCAD SHX Text
195

AutoCAD SHX Text
190

AutoCAD SHX Text
185

AutoCAD SHX Text
180

AutoCAD SHX Text
175

AutoCAD SHX Text
178

AutoCAD SHX Text
176

AutoCAD SHX Text
177

AutoCAD SHX Text
178

AutoCAD SHX Text
173

AutoCAD SHX Text
173

AutoCAD SHX Text
174

AutoCAD SHX Text
174

AutoCAD SHX Text
180

AutoCAD SHX Text
185

AutoCAD SHX Text
190

AutoCAD SHX Text
172

AutoCAD SHX Text
171

AutoCAD SHX Text
177

AutoCAD SHX Text
171

AutoCAD SHX Text
171

AutoCAD SHX Text
172

AutoCAD SHX Text
173

AutoCAD SHX Text
175

AutoCAD SHX Text
176

AutoCAD SHX Text
177

AutoCAD SHX Text
190

AutoCAD SHX Text
185

AutoCAD SHX Text
180

AutoCAD SHX Text
180

AutoCAD SHX Text
185

AutoCAD SHX Text
187

AutoCAD SHX Text
178

AutoCAD SHX Text
179

AutoCAD SHX Text
178

AutoCAD SHX Text
177

AutoCAD SHX Text
177

AutoCAD SHX Text
176

AutoCAD SHX Text
178

AutoCAD SHX Text
177

AutoCAD SHX Text
175

AutoCAD SHX Text
173

AutoCAD SHX Text
172

AutoCAD SHX Text
170

AutoCAD SHX Text
169

AutoCAD SHX Text
171

AutoCAD SHX Text
170

AutoCAD SHX Text
171

AutoCAD SHX Text
173

AutoCAD SHX Text
198.5

AutoCAD SHX Text
185.3

AutoCAD SHX Text
182.7

AutoCAD SHX Text
183.0

AutoCAD SHX Text
177.0

AutoCAD SHX Text
180.2

AutoCAD SHX Text
173.5

AutoCAD SHX Text
174.2

AutoCAD SHX Text
177.7

AutoCAD SHX Text
173.3

AutoCAD SHX Text
170.6

AutoCAD SHX Text
169.4

AutoCAD SHX Text
170.7

AutoCAD SHX Text
168.3

AutoCAD SHX Text
164.0

AutoCAD SHX Text
161.1

AutoCAD SHX Text
161.1

AutoCAD SHX Text
157.6

AutoCAD SHX Text
151.2

AutoCAD SHX Text
146.7

AutoCAD SHX Text
151.0

AutoCAD SHX Text
159.5

AutoCAD SHX Text
160.3

AutoCAD SHX Text
162.6

AutoCAD SHX Text
166.7

AutoCAD SHX Text
168.4

AutoCAD SHX Text
166.0

AutoCAD SHX Text
168.4

AutoCAD SHX Text
172.0

AutoCAD SHX Text
173.8

AutoCAD SHX Text
169.4

AutoCAD SHX Text
172.7

AutoCAD SHX Text
158.8

AutoCAD SHX Text
159.0

AutoCAD SHX Text
160.4

AutoCAD SHX Text
160.5

AutoCAD SHX Text
159.4

AutoCAD SHX Text
159.8

AutoCAD SHX Text
154

AutoCAD SHX Text
150

AutoCAD SHX Text
155

AutoCAD SHX Text
159

AutoCAD SHX Text
160

AutoCAD SHX Text
161

AutoCAD SHX Text
162

AutoCAD SHX Text
163

AutoCAD SHX Text
164

AutoCAD SHX Text
165

AutoCAD SHX Text
166

AutoCAD SHX Text
167

AutoCAD SHX Text
168

AutoCAD SHX Text
169

AutoCAD SHX Text
170

AutoCAD SHX Text
172

AutoCAD SHX Text
173

AutoCAD SHX Text
174

AutoCAD SHX Text
175

AutoCAD SHX Text
176

AutoCAD SHX Text
177

AutoCAD SHX Text
178

AutoCAD SHX Text
179

AutoCAD SHX Text
180

AutoCAD SHX Text
181

AutoCAD SHX Text
182

AutoCAD SHX Text
183

AutoCAD SHX Text
184

AutoCAD SHX Text
162

AutoCAD SHX Text
160

AutoCAD SHX Text
146

AutoCAD SHX Text
151

AutoCAD SHX Text
152

AutoCAD SHX Text
153

AutoCAD SHX Text
154

AutoCAD SHX Text
149

AutoCAD SHX Text
175

AutoCAD SHX Text
174

AutoCAD SHX Text
173

AutoCAD SHX Text
172

AutoCAD SHX Text
171

AutoCAD SHX Text
171

AutoCAD SHX Text
174

AutoCAD SHX Text
175

AutoCAD SHX Text
2"PVC TOP OF PIPE ELEV=160.15

AutoCAD SHX Text
B-6/MW

AutoCAD SHX Text
DMH R=165.28 INV A=160.16 INV B=160.86 INV C=160.03

AutoCAD SHX Text
DMH R=164.42 INV IN=159.42 INV OUT=159.09

AutoCAD SHX Text
A

AutoCAD SHX Text
B

AutoCAD SHX Text
C

AutoCAD SHX Text
4112

AutoCAD SHX Text
164.26

AutoCAD SHX Text
TBM-xcutbonnetbolt

AutoCAD SHX Text
DEGRADED RIVERFRONT

AutoCAD SHX Text
DEGRADED RIVERFRONT

AutoCAD SHX Text
DEGRADED RIVERFRONT

AutoCAD SHX Text
100' INNER

AutoCAD SHX Text
AREA

AutoCAD SHX Text
RIVERFRONT

AutoCAD SHX Text
200' OUTER

AutoCAD SHX Text
AREA

AutoCAD SHX Text
RIVERFRONT

AutoCAD SHX Text
HTP#12

AutoCAD SHX Text
HTP#11

AutoCAD SHX Text
HTP#10

AutoCAD SHX Text
HTP#9

AutoCAD SHX Text
HTP#8

AutoCAD SHX Text
HTP#6

AutoCAD SHX Text
HTP#7

AutoCAD SHX Text
HTP#5

AutoCAD SHX Text
HTP#4

AutoCAD SHX Text
HTP#3

AutoCAD SHX Text
HTP#2

AutoCAD SHX Text
HTP#1

AutoCAD SHX Text
B-2

AutoCAD SHX Text
B-9

AutoCAD SHX Text
B-8

AutoCAD SHX Text
OSE TP#5

AutoCAD SHX Text
OSE TP#4

AutoCAD SHX Text
OSE TP#2

AutoCAD SHX Text
OSE TP#1

AutoCAD SHX Text
OSE TP#6

AutoCAD SHX Text
OSE TP#13

AutoCAD SHX Text
TP#1A

AutoCAD SHX Text
B-7/MW

AutoCAD SHX Text
TP#1B

AutoCAD SHX Text
TP#3

AutoCAD SHX Text
B-1/MW

AutoCAD SHX Text
OSE TP#15

AutoCAD SHX Text
TP#5

AutoCAD SHX Text
OSE-TP#3

AutoCAD SHX Text
TP#4

AutoCAD SHX Text
TP#2

AutoCAD SHX Text
OSE TP#14

AutoCAD SHX Text
OSE TP#12

AutoCAD SHX Text
OSE TP#10

AutoCAD SHX Text
OSE TP#11

AutoCAD SHX Text
B-4/MW9

AutoCAD SHX Text
OSE TP#8

AutoCAD SHX Text
OSE TP#7

AutoCAD SHX Text
OSE TP#20

AutoCAD SHX Text
OSE TP#20

AutoCAD SHX Text
OSE TP#21

AutoCAD SHX Text
OSE TP#9

AutoCAD SHX Text
OSE TP#22

AutoCAD SHX Text
OSE TP#18

AutoCAD SHX Text
OSE TP#16

AutoCAD SHX Text
OSE TP#17

AutoCAD SHX Text
OSE TP#19

AutoCAD SHX Text
TP#A

AutoCAD SHX Text
TP#B

AutoCAD SHX Text
B-3/MW

AutoCAD SHX Text
MADEP TP#??

AutoCAD SHX Text
MADEP TP#??

AutoCAD SHX Text
MADEP TP#??

AutoCAD SHX Text
MADEP TP#??

AutoCAD SHX Text
MADEP TP#??

AutoCAD SHX Text
ECB/LIMIT OF WORK

AutoCAD SHX Text
ECB/LIMIT OF DEVELOPMENT

AutoCAD SHX Text
ECB/LIMIT OF DEVELOPMENT

AutoCAD SHX Text
ECB/LIMIT OF WORK

AutoCAD SHX Text
ECB/LIMIT OF REDEVELOPMENT

AutoCAD SHX Text
ECB/LIMIT OF REDEVELOPMENT

AutoCAD SHX Text
BIT. CONC. PAVEMENT

AutoCAD SHX Text
ENTRY

AutoCAD SHX Text
BIT. CONC. PAVEMENT

AutoCAD SHX Text
CC

AutoCAD SHX Text
VGC

AutoCAD SHX Text
VGC

AutoCAD SHX Text
BIT. CONC. PAVEMENT

AutoCAD SHX Text
CC

AutoCAD SHX Text
CC

AutoCAD SHX Text
CC

AutoCAD SHX Text
VGC

AutoCAD SHX Text
VGC

AutoCAD SHX Text
CC

AutoCAD SHX Text
MOUNTABLE CURB

AutoCAD SHX Text
CONCRETE WALK

AutoCAD SHX Text
RAMP

AutoCAD SHX Text
GRAVEL EMERGENCY ACCESS ROAD

AutoCAD SHX Text
GRAVEL EMERGENCY ACCESS ROAD

AutoCAD SHX Text
N

AutoCAD SHX Text
10' MINIMUM



WF-1B*

WF-1A*

WF-1*

DRA#4

DRA#2A
DRA#2

DRA#1

DRA#5

DRA#6

DRA#7

DRA#8

DRA#9

DRA#10

DRA#11

DRA#12
DRA#13

DRA#14

DRA#15

DRA#16

DRA#17

DRA#18

DRA#19

DRA#20
DRA#21

DRA#22

DRA#23

DRA#24DRA#25
DRA#26

DRA#27

DRA#28

DRA#29

DRA#30

DRA#31

DRA#32

DRA#33DRA#34

DRA#35
DRA#36

DRA#37

DRA#38

DRA#39

DRA#40

DRA#41

DRA#42
DRA#43

DRA#44

DRA#45
DRA#46

DRA#47

DRA#48

DRA#50

DRA#51

DRA#52

DRA#3

WF-7

WF-6 WF-5

WF-4
WF-3

WF-2

WF-1B

BF-2

MAHW-8/BF1 MAHW-7

MAHW-6

MAHW-5
MAHW-4

MAHW-3

MAHW-2

MAHW-1

MAHW-1A

MAHW-1B

MAHW-1C
MAHW-1D

MAHW-1E

BF-3

BF-4

BF-5

BF-6

BF-7

MAHW-15

MAHW-16

MAHW-17

MAHW-18
MAHW-19

MAHW-20

MAHW-21

MAHW-22

MAHW-23

MAHW-24

MAHW-25

MAHW-26

MAHW-27A

MAHW-27

WF-1C

WF-1D

170

163

176

163

161

162

177

178

172

174
175

176
177

178

179

180

CB 300
RIM=175.5
INV OUT=173.0

CB 301
RIM=173.8
INV OUT=172.2

DMH 351
RIM=173.5

INV IN=171.5
INV OUT=171.4

DMH 352
RIM=164.5
INV IN=163.0
INV OUT=162.6

DMH 353
RIM=164.4

INV IN=159.4
INV OUT=159.1

138 LF 12" HDPE 258 LF 12" HDPE
26 LF 12" HDPE

100 LF 12" HDPE

BASIN

170

168166

17
2

17
4

17
5

17
6

176

164

162

17
3

17
1

169

167

165163

171

47
 L

F 
12

" H
D

PE

EXISTING OUTLET
INV=156.6±

BUILDING, 136' TO STREAM

D
EG

R
AD

ED
, 8

7'
 T

O
 S

TR
EA

M

158157156

DMH 353
RIM=160.8

INV IN=158.3
INV OUT=158.2

12-INCH RCP OUTLET PIPE
INV OUT=157.3

STORMCEPTOR STC 450i
CATCH BASIN INLET

RIM=160.5
INV OUT=157.5

CB 302
RIM=175.3
INV OUT=173.0

ROOF DRAIN
INV=171.5

INV=170.5

INV=163.5

164

INV OUT=157.0

OUTLET
INV=157.1

16
6

STORMCEPTOR
RIM=172.5

INV IN=170.0
INV OUT=169.516

7

16
8

16
9 17

0

17
1 17
2

17
3

16
5

17
5

18" CROWN=160.5
12" INV=162.4

160
159

160

159

21' - EDGE OF DEGRADED
AREA TO STREAM

39' - BUILDING
TO STREAM

INV OUT=158.5

159

8-FOOT WIDE
RIP-RAP OVERFLOW

INV 157.5

OSE TEST PIT #5
SURFACE ELEVATION=159.3

ESHGWT=151.8

PROTECT ND MAINTAIN
BORING B-7/MW

GWT=153.5

BORING B-8
MOIST=150.7

MOTTLING= 145.7

EXCAVATE AND REMOVE FILL
MATERIAL IN AREA OF

RETENTION BASIN, REPLACE
WITH CLEAN SAND

174

PITCH TO PARKING
LOT AND CB#302

PROPOSED MONITORING WELL

PROPOSED MONITORING WELL

8-INCH HDPE EMERGENCY DE- WATERING
PIPE, REMOVABLE CAP AT BOTH ENDS

INV OUT=156.0

LOCATION OF PROPOSED
WASTEWATER

DISCHARGE SYSTEM

ENGINEERING & DEVELOPMENT
14 Spring St, 2nd Floor
Waltham, MA 02451

No. Description Date

DWG ISSUE & REVISION HISTORY

Stamp

Key Plan

Project Title:

Drawing Title:

Project No.:

Drawn By:

Checked By:

Approved By:

Date:

Drawing No.

NOVEMBER 14, 2022

WAD

WAD

SJ

160012 Scale: 1"=30'

C1.0

1 Peer review comments 2023-05-01

SCALE:
1"=30'

30 15 0 30 60

CASCADE WAYLAND
NOTICE OF INTENT

GRADING DRAINAGE
AND UTILITY PLAN

C1.0

GRADING, DRAINAGE AND UTILITY NOTES:
1. THE CONTRACTOR SHALL BE RESPONSIBLE FOR VERIFYING THAT THE PROPOSED IMPROVEMENTS SHOWN ON THE PLANS DO NOT CONFLICT WITH ANY KNOWN EXISTING

OR OTHER PROPOSED IMPROVEMENTS.  IF ANY CONFLICTS ARE DISCOVERED, THE CONTRACTOR SHALL NOTIFY THE OWNER AND THE ENGINEER PRIOR TO
INSTALLATION OF ANY PORTION OF THE SITE WORK WHICH WOULD BE AFFECTED.

2. ALL WORK PERFORMED AND ALL MATERIALS FURNISHED SHALL CONFORM WITH THE LINES, GRADES AND OTHER SPECIFIC REQUIREMENT OR SPECIFICATIONS OF THE
TOWN OF WAYLAND DPW.

3. AT ALL LOCATIONS WHERE EXISTING CURBING OR PAVEMENT ABUTS NEW CONSTRUCTION, THE EDGE OF THE EXISTING CURB OR PAVEMENT SHALL BE SAW CUT TO A
CLEAN, SMOOTH EDGE.  BLEND NEW PAVEMENT, CURBS AND EARTHWORK SMOOTHLY INTO EXISTING BY MATCHING LINES, GRADES AND JOINTS.  PITCH EVENLY
BETWEEN SPOT GRADES.  GRADE ALL AREAS TO DRAIN.

4. THE CONTRACTOR SHALL VERIFY EXISTING GRADES IN THE FIELD AND REPORT ANY DISCREPANCIES IMMEDIATELY TO THE ENGINEER.  THE CONTRACTOR SHALL MAKE
ALL ARRANGEMENTS FOR THE ALTERATIONS AND ADJUSTMENT OF GAS, ELECTRIC, TELEPHONE AND ANY OTHER PRIVATE UTILITIES BY THE PROPOSED WORK, THE
LOCATION, ELEVATION AND SIZE OF THE UTILITY SHALL BE ACCURATELY DETERMINED WITHOUT DELAY BY THE CONTRACTOR, AND THE INFORMATION FURNISHED TO
THE OWNER AND ENGINEER FOR RESOLUTION.

5. ALL UTILITY COVERS, GRATES, ETC. SHALL BE ADJUSTED TO BE FLUSH WITH THE PAVEMENT FINISH GRADE UNLESS OTHERWISE NOTED.  RIM ELEVATIONS OF DRAINAGE
STRUCTURES AND SANITARY SEWER MANHOLES ARE APPROXIMATE.

6. INSTALL ALL UTILITIES (INCLUDING CONCRETE PADS) PER UTILITY COMPANY AND DPW STANDARDS.

7. AN EROSION CONTROL BARRIER SHALL BE INSTALLED ALONG THE EDGE OF PROPOSED DEVELOPMENT AS SHOWN ON THE PLAN PRIOR TO THE COMMENCEMENT OF
CONSTRUCTION OPERATIONS.

8. ALL DRAINAGE PIPES SHALL BE SMOOTH WALLED CORRUGATED POLYETHYLENE PIPE (REINFORCED CONCRETE PIPE OR ADS N-12 OR APPROVED EQUAL) EXCEPT
WHERE NOTED OTHERWISE.

9. EXISTING TREES AND SHRUBS OUTSIDE THE LIMIT OF GRADING SHALL BE REMOVED ONLY UPON PRIOR APPROVAL OF THE OWNER.

10. ALL SANITARY PIPE SAHLL BE SDR-35 PVC UNLESS OTHERWISE NOTED.

11. WATER LINE SHALL BE CLASS 52 CEMENT LINED DUCTILE IRON.

12. INSULATE SANITARY PIPES WHERE INVERT DEPTH IS LESS THAN 4 FEET BELOW FINISHED GRADE.

13. CONTRACTOR SHALL PROTECT ALL UNDERGROUND DRAINAGE, SEWER AND UTILITY FACILITIES FROM EXCESSIVE VEHICULAR LOADS DURING CONSTRUCTION.  ANY
DAMAGE TO THESE FACILITIES RESULTING FROM CONSTRUCTION LOADS WILL BE RESTORED TO ORIGINAL CONDITION.

14. ALL WATER WORKS SHALL CONFORM TO WAYLAND DPW, WATER DIVISION SPECIFICATIONS, DETAILS, RULES AND REGULATIONS AND HAVE 5 FEET OF MINIMUM COVER.
GAS, ELECTRIC, TELEPHONE AND APPROPRIATE UTILITY COMPANIES AND FIRE DEPARTMENT.

15. ABANDON EXISTING UTILITY SERVICES ON-SITE ACCORDING TO UTILITY COMPANY AND TOWN OF WAYLAND REQUIREMENTS.

16. THE CONTRACTOR SHALL REMOVE ALL EROSION CONTROL BARRIERS AFTER REVEGETATION OF DISTURBED AREAS AND AFTER APPROVAL OF THE CONSERVATION
COMMISSION AND WETLAND SPECIALIST.

17. ALL WATER UTILITY IMPROVEMENTS SHALL COMPLY WITH THE AMERICAN WATERWORKS ASSOCIATION STANDARDS AND THE TOWN OF WAYLAND WATER DEPARTMENT
SPECIFICATIONS.

18. RIP-RAP APRONS SHALL BE INSTALLED AT THE OUTLETS FOR ALL CULVERTS.

19. WETLANDS ARE TO REMAIN UNDISTURBED.  NO ENCROACHMENT PERMITTED.

20. EXCAVATION REQUIRED WITHIN THE PROXIMITY OF EXISTING UTILITY LINES SHALL BE DONE BY HAND.  CONTRACTORS SHALL REPAIR ANY DAMAGE TO EXISTING UTILITY
LINES OR STRUCTURES INCURRED DURING CONSTRUCTION OPERATIONS AT NO COST TO THE OWNER.

21. STOCKPILED TOPSOIL SHALL BE PLACED NEATLY IN AN AREA INDICATED BY THE OWNER.

22. PITCH EVENLY BETWEEN SPOT GRADES.  ALL PAVED AREAS MUST PITCH TO DRAIN AT A MINIMUM OF 18" PER FOOR UNLESS SPECIFIED.  ANY DISCREPANCIES NOT
ALLOWING THIS MINIMUM PITCH SHALL BE REPORTED TO THE ENGINEER PRIOR TO CONTINUING WORK.

23. THE CONTRACTOR SHALL SCHEDULE HIS WORK TO ALLOW THE FINISHED SUBGRADE ELEVATIONS TO DRAIN PROPERLY WITHOUT PUDDLING.  SPECIFICALLY, ALLOW
WATER TO ESCAPE WHERE PROPOSED CURB MAY RETAIN RUNOFF PRIOR TO APPLICATION OF THE FINISH SUBGRADE AND/OR SURFACE PAVING.  PROVIDE TEMPORARY
POSITIVE DRAINAGE AS REQUIRED.

24. UNLESS OTHERWISE INDICATED, ABANDONED EXISTING UTILITY LINES SHALL BE CAPPED AND ABANDONED IN PLACE UNLESS THEY CONFLICT WITH PROPOSED
IMPROVEMENT.  CAP REMAINING PORTIONS WHERE PARTIALLY REMOVED.
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NOTICE OF INTENT

DETAILS

C1.1
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4'-10"

8" OR 12"
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SQ. OPENING
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NOTES:
1. PRECAST CONCRETE STRUCTURES AND CASTINGS SHALL

BE SUITABLE FOR HS20LOADINGS.

2. PRECAST CONCRETE STRUCTURES SHALL BE
MANUFACTURED IN ACCORDANCE WITH ASTM-C-478.

3. ALTERNATE SLAB TOP MAY BE USED AS DICTATED BY
DESIGN AND/OR FIELD CONDITIONS.

4. UNLESS OTHERWISE NOTED, CATCH BASINS SHALL BE 48"
I.D.

5. CATCH BASIN GRATES SHALL BE LEBARON LF248-2 OR
EQUIVALENT CAST IRON, WITH A MAXIMUM OPENING SIZE
OF 2-1/4".

FRAME AND GRATE, DOUBLE OR SINGLE

FRAME TO BE SET IN FULL BED OF MORTAR

PAVED SURFACE

STIFF MORTAR

ADJUST TO GRADE WITH BRICK OR PRECAST CONCRETE
RINGS: MAX. 8" ADJUSTMENT

MORTAR PIPE JOINTS

MIN. 0.12 SQ. IN. STEEL PER VERTICAL FOOT, PLACED
ACCORDING TO ASTM C-478

12" COMPACTED GRAVEL BORROW

UNDISTURBED SUBGRADE OR SUITABLE COMPACTED
BACKFILL IN ACCORDANCE WITH THE  SPECIFICATIONS

FLAT TOP MAY BE REQUIRED WHERE SHALLOW PIPE
COVER IS ENCOUNTERED.

9

8
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5

3

SEE NOTES 4,5
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8"
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424"DIA.
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5" MIN.
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"

DIAMETER
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5" MIN.
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SE
2'

-6
" (

M
IN

.) NOTES:
1. PRECAST CONCRETE STRUCTURES AND CASTINGS

SHALL BE SUITABLE FOR HS20 LOADINGS.

2. PRECAST CONCRETE STRUCTURES SHALL BE
MANUFACTURED IN ACCORDANCE WITH ASTM-C-478.

3. ALTERNATE SLAB TOP MAY BE USED AS DICTATED BY
DESIGN AND/OR FIELD CONDITIONS.

4. UNLESS OTHERWISE NOTED, MANHOLES SHALL BE 48"
I.D.

5. SPECIAL MANHOLES SHALL BE 72" I.D.

21

NOT TO SCALE

7

8

UNPAVED SURFACE

HEAVY DUTY CAST IRON MANHOLE FRAME &  COVER,
TYPE `B', TO BE SET IN FULL BED OF  MORTAR WITH
24" DIA. CLEAR OPENING

PAVED SURFACE

FRAME TO BE SET IN FULL BED OF MORTAR

ADJUST TO GRADE WITH BRICK OR PRECAST
CONCRETE RINGS: MAX. 8" ADJUSTMENT

MANHOLE STEP @ 12" O.C. (TYP)

12" COMPACTED GRAVEL BORROW

UNDISTURBED SUBGRADE

MORTAR PIPE JOINTS

6'
5'
4'

W

REPAVE AS SPECIFIED

UNSHEETED 

5'
4'
3'

W

14" TO 24"
30" TO 36"

TO 12"

D

PAVED

ORDINARY FILL

UNPAVED

SHEETED 

SEE TABLE BELOW

UTILITY PIPE

DIAMETER OF PIPE

TRENCH WIDTH (W)

SHEETING, IF REQUIRED, TO BE
CUT OFF 5' MIN. BELOW

GROUND & 1' MIN ABOVE TOP OF
PIPE. ANY SHEETING DRIVEN

BELOW MID-DIA OF PIPE SHALL
BE LEFT IN PLACE SCREENED GRAVEL TO

12" OVER PIPE WHEN
PVC PIPE IS USED

SCREENED GRAVEL TO
MID-DIAMETER WHEN OTHER
THAN PVC PIPE IS USED

2 TO 4-INCH RIVER GRAVEL

10-INCH COIR LOG SET IN
STREAM BED TO CREATE
1V:1H SLOPE, TYPICAL.

6-INCHES TOPSOIL
AND GROUND COVER

160

159

158

157

156

5.0' 4.0' 1.0' 2.0' 4.0' 5.0'1.0'

V
2(G) C (S-1)

D    =50

D    = MEDIAN STONE DIAMETER50

G = GRAVITY 32.2 FT/S
C = 0.86 TURBULENT OR 1.20 LAMINAR
S = 2.50 TO 3.00 SPECIFIC GRAVITY OF STONE

2

V = VELOCITY 4.17 F/S FROM HYDROCAD 100YR STORM

(4.17 F/S)
2(32.2) 1.2 (2.75 -1)

= = 0.129' = 1.6"
2 2

STONE SIZE SHALL BE MINIMUM 3-INCHES, PROVIDE 3 TO 6-INCH RIP-RAP AT INVERT OF CHANNEL 

SELECT WETLAND AND
UPLAND VEGETATION

TOP OF BERM EL: 158.0

LONGITUDINAL SECTION

CROSS-SECTION

3 TO 6-INCH RIP-RAP
6-INCHES DEEP COMPACTED SILT LOAM

TO 24-INCH BELOW
EXISTING GRADE

UNDISTURBED OR
COMPACTED SUBGRADE

6-INCH LOAM AND SEED

6-INCH LOAM AND SEED

COMPACTED SILT LOAM

EL: 157.5

V
2(G) C (S-1)

D    =50

D    = MEDIAN STONE DIAMETER50

G = GRAVITY 32.2 FT/S
C = 0.86 TURBULENT OR 1.20 LAMINAR
S = 2.50 TO 3.00 SPECIFIC GRAVITY OF STONE

2

V = VELOCITY 1.72 F/S FROM HYDROCAD 100YR STORM

(1.72 F/S)
2(32.2) 1.2 (2.75 -1)

= = 0.022' = 0.25"
2 2

STONE SIZE SHALL BE MINIMUM 2-INCHES, PROVIDE 2 TO 4-INCH RIP-RAP AT CREST OF SPILLWAY 

33
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BOSTON POST ROAD

100 to 200-FOOT RIVEFRONT AREA
NORTH 77,178 SF
SOUTH 14,837 SF
TOTAL  92,015 SF

0 to 100-FOOT RIVEFRONT AREA
NORTH 81,497 SF
SOUTH 35,934  SF
TOTAL  117,431 SF
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RIVERFRONT AREA
RESTORATION

PLANTING PLAN

www.lecenvironmental.com
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113-115 BOSTON POST ROAD

WAYLAND, MASSACHUSETTS

        NOVEMBER 14, 2022
    REVISED APRIL 24, 2023

W E T L A N D S       W I L D L I F E       W A T E R W A Y S

SHEET:  1 of 1

DEGRADED RIVERFRONT AREA TO BE PLANTED WITH NATIVE SAPLING TREES, SHRUBS,
AND MESIC TO DRY NATIVE POLLINATOR MIX FROM ERNST CONSERVATION SEEDS.
APPROXIMATELY 4-6 INCHES OF GRAVEL TO BE REMOVED AND REPLACED WITH LOAMY
SAND TOPSOIL WITH MINIMUM 5% ORGANIC MATTER CONTENT. FINAL GRADES TO
MATCH EXISTING AND/OR PROPOSED GRADES WHERE APPLICABLE.

PREVIOUSLY DEVELOPED RIVERFRONT AREA TO BE PLANTED WITH NATIVE SAPLING
TREES, SHRUBS, AND MESIC TO DRY NATIVE POLLINATOR MIX FROM ERNST
CONSERVATION SEEDS.  EXISTING TOPSOIL TO REMAIN AND BE AMENDED AS NEEDED
AROUND SAPLINGS AND SHRUBS. EXISTING INVASIVE SHRUBS AND SAPLINGS SHALL BE
REMOVED PRIOR PLANTING.

NATIVE POLLINATOR MEADOW TO BE SEEDED WITH MESIC TO DRY NATIVE
POLLINATOR MIX FROM ERNST CONSERVATION SEEDS APPROXIMATELY 4-6” OF
LOAMY SAND TOPSOIL WITH MINIMUM 5% ORGANIC MATTER CONTENT TO BE
ESTABLISHED THROUGHOUT.  THE MEADOW AREA SHALL BE MOWED ONCE
ANNUALLY BETWEEN OCTOBER 15 AND APRIL 1.

STORMWATER BASIN SLOPES TO BE SEEDED WITH NEW ENGLAND EROSION CONTROL
MIX FOR DRY SITES FROM NEW ENGLAND WETLAND PLANTS, INC., AND MOWED ONCE
ANNUALLY BETWEEN OCTOBER 15 AND APRIL 1.

STORMWATER BASIN BOTTOMS TO BE SEEDED WITH NEW ENGLAND EROSION
CONTROL MIX FOR MOIST SITES FROM NEW ENGLAND WETLAND PLANTS, INC.,  AREA
TO BE MAINTAINED PER STORMWATER OPERATIONS AND MAINTENANCE PLAN.

         DEGRADED RIVERFRONT AREA                                                                                             
         (24,140± SQUARE FEET)

         MITIGATION PLANTING AREAS                                                                                          

 PREVIOUSLY DEVELOPED RIVERFRONT AREA                                                                                             
                             (25,714 ± SQUARE FEET)                                  

             NATIVE POLLINATOR MEADOW                                                                                            
                                           18,396± S.F. WITHIN RIVERFRONT AREA

               2,774 S.F. OUTSIDE RIVERFRONT AREA

                              STORMWATER BASIN SLOPES                                                                                                                                     7,010± 
                     4805±S.F. WITHIN RIVERFRONT AREA

  420± S.F. OUTSIDE OF RIVERFRONT AREA

                     STORMWATER BASIN BOTTOMS                                                                                       
                                           1,827± S.F. WITHIN RIVERFRONT AREA

                 75± S.F. OUTSIDE OF RIVERFRONT AREA

        MITIGATION PLANTING SPECIFICATIONS

COMMON NAME GENUS/SPECIES SIZE PLANTING SPECIFICATIONS  NUMBER OF
EACH SPECIES

TREES

black gum Nyssa sylvatica 4-6' min. singles, spaced 10-25' on-center 10

northern red oak Quercus rubra 4-6' min. singles, spaced 10-25' on-center 10

Ashleaf maple Acer negundo 4-6' min. singles, spaced 10-25' on-center 10

sugar maple Acer saccharum 4-6' min. singles, spaced 10-25' on-center 10

eastern red cedar Juniperus virginiana 4-6' min. singles, spaced 10-25' on-center 10

tulip tree Liriodendron tulipifera 4-6' min. singles, spaced 10-25' on-center 10

eastern white pine Pinus strobus 4-6' min. singles, spaced 10-25' on-center 10

                                                       TREES TOTAL 70

SHRUBS

giant rhododendron Rhododendron maximum 2-3' min. clusters of 3-7, spaced 4-6' on-center 30

gray dogwood Cornus racemosa 2-3' min. clusters of 3-7, spaced 4-6' on-center 30

northern arrowwood Viburnum dentatum 2-3' min. clusters of 3-7, spaced 4-6' on-center 30

witchhazel Hamamelis virginiana 2-3' min. clusters of 3-7, spaced 4-6' on-center 30

sweet pepperbush Clethra alnifolia 2-3' min. clusters of 3-7, spaced 4-6' on-center 30

shadbush Amelanchier canadensis 2-3' min. clusters of 3-7, spaced 4-6' on-center 30

nannyberry Viburnum lentago 2-3' min. clusters of 3-7, spaced 4-6' on-center 30

sweet fern Comptonia peregrina 2-3' min. clusters of 3-7, spaced 4-6' on-center 30

black chokeberry Aronia melanocarpa 2-3' min. clusters of 3-7, spaced 4-6' on-center 30

American hazelnut Corylus americana 2-3' min. clusters of 3-7, spaced 4-6' on-center 30

                                                       SHRUBS TOTAL 300

-EXCAVATE HOLE TO THE APPROXIMATE DEPTH FOR THE ROOT BALL.
-PREVENT BURYING OF ROOT FLARE (WHERE THE FIRST MAIN ROOTS
 ATTACH TO THE TRUNK).
-GENTLY LOOSEN EXPOSED ROOTS AS NECESSARY.
-WATER THOROUGHLY UNTIL ROOTBALL AND SURROUNDING SOIL
  IS COMPLETELY SATURATED.
-PLANTS THAT PREFER ACIDIC ORGANIC RICH SOIL (E.G. AZALEAS,RHODODENDRONS)
 SHALL INCLUDE PEAT IN SOIL AMENDMENT AND/OR ON SURFACE BENEATH MULCH.

NATIVE/EXISTING SOIL

UPLAND SHRUB PLANTING DETAIL
                                                    (NOT TO SCALE)

(MULCH TO BE KEPT OFF STEM/TRUNK OF SHRUB)

FINISHED GRADE

EXISTING/NATIVE SOIL & COMPOST MIXTURE

HOLE 2X WIDTH OF ROOTBALL

NATIVE/EXISTING SOIL

2 INCHES  COMPOST

SHRUB/TREE

UPLAND TREE PLANTING DETAIL
                                            (NOT TO SCALE)

 STEM/TRUNK OF SHRUB)

2-3" OF  COMPOST 

ROOT FLARE

- HOLE SHOULD BE DUG TO ALLOW APPROX. 1  INCH OF ROOT BALL
TO PROTRUDE SLIGHTLY ABOVE SURROUNDING GRADE. GRADUALLY
SLOPE THE EXISTING SOIL UP FROM THE SURROUNDING GRADE TO MEET THE ROOT FLARE.
-LOOSEN EXPOSED ROOTS ON ROOTBALL BY SCRATCHING SURFACE OF ROOTBALL.
-SOIL REMOVED FROM HOLE SHOULD BE USED AS BACKFILL AS SOIL AMENDMENTS
HAVE NOT PROVEN BENEFICIAL FOR NEWLY PLANTED TREES.
-PREVENT BURYING OF ROOT FLARE (WHERE THE FIRST MAIN ROOTS
ATTACH TO THE TRUNK).
-QUALITY LEAF COMPOST MULCH TO BE USED ON SURFACE WITHIN 2 TO 3 FEET OF ROOT BALL.
(EITHER 2-3" OF COMPOST OR APPROX. 1" OF PINE BARK MULCH OVER APPROX. 1-2" OF COMPOST.)
-WATER THOROUGHLY UNTIL ROOTBALL AND SURROUNDING SOIL
IS COMPLETELY SATURATED.

NATIVE/EXISTING SOIL

(MULCH/COMPOST TO BE KEPT OFF 

FINISHED GRADE

EXISTING/NATIVE SOIL

HOLE 2X WIDTH OF ROOTBALL

NATIVE/EXISTING SOIL

TREE

THE LIMITS OF THE PLANTING AREAS SHALL BE STAKED IN THE FIELD AND CERTIFIED TO BE ACCURATELY LOCATED
BY A PLS.

         EROSION CONTROLS SHALL BE ESTABLISHED AT THE LIMIT OF WORK. .

      THE CONTRACTOR SHALL BE RESPONSIBLE FOR CONTACTING DIGSAFE PRIOR TO WORK ACTIVITY.

THIS MITIGATION PLANTING PLAN IS SOLELY INTENDED TO BE USED FOR MITIGATION PLANTING RELATED WORK
ACTIVITY ONLY.

        FINAL GRADES WITHIN THE 100-YEAR FLOODPLAIN SHALL NOT INCREASE ELEVATION ABOVE EXISTING CONDITIONS.

         ANY COMPACTED TOPSOILS SHALL BE LOOSENED WHEN ESTABLISHING FINAL GRADES.

ALL SLOPES AT OR NEAR 3:1 WITHIN THE MITIGATION AREAS SHALL BE STABILIZED WITH EROSION CONTROL
BLANKETS.

ALL PLANTINGS SHALL BE NATIVE VARIETIES WITH NO CULTIVARS.

ANY SUBSTITUTE SPECIES SHALL BE APPROVED BY THE WETLAND SCIENTIST.
PLANTS SHALL BE PROTECTED FROM THE WIND/COVERED WHEN TRANSPORTED TO THE SITE.
PLANTINGS SHALL BE DISTRIBUTED THROUGHOUT THE SPECIFIED PLANTING AREA, AND SPECIFIC LOCATIONS OF
PLANTINGS SHALL BE OVERSEEN BY THE WETLAND SCIENTIST.

SHOULD PLANTS BE STOCKPILED TEMPORARILY, THEY SHALL BE WATERED APPROPRIATELY AND STORED IN THE
SHADE.

         THE PROPOSED NATIVE SEEDMIXES (OR EQUIVALENT NATIVE MIX) SHALL BE APPROVED BY THE MONITORING
WETLAND SCIENTIST PRIOR TO SPREADING THE MIXTURES.

PREPARATION OF A WEEKLY WATERING SCHEDULE IS RECOMMENDED TO BE IMPLEMENTED FOR A MINIMUM OF ONE
GROWING SEASON TO ENSURE ESTABLISHMENT OF PLANTINGS.  A WATERING SCHEDULE IS DEPENDANT ON
WEATHER CONDITIONS (e.g. RAIN EVENTS), TIME OF SEASON AND HYDROLOGY.   A DEEP SOAKING OF PLANTS SHALL
OCCUR THE SAME DAY AS PLANTS ARE INSTALLED.  WATERING IS RECOMMENDED IN THE EARLY MORNING HOURS.

        THE PLANTING AREAS SHALL BE MONITORED FOR TWO GROWING SEASONS BY A WETLAND SCIENTIST.  ANNUAL
REPORTS SHALL BE SUBMITTED TO THE CONSERVATION COMMISSION DOCUMENTING THE MONITORING
INSPECTIONS. REPORTS SHALL INCLUDE PHOTOGRAPHIC DOCUMENTATION AND ASSSESSMENT OF VEGETATION
ESTABLISHMENT. RECOMMENDATIONS FOR CONTROL OF ANY INVASIVE SPECIES THAT MAY OCCUPY THE
MITIGATION AREAS SHALL BE PROVIDED DURING THE MONITORING PERIOD.

         MITIGATION PLANTING AREA NOTES                                                                                        

PROPOSED CONSERVATION MARKERS: PERMANENT BOUNDS (E.G.
CONCRETE OR GRANITE STONE) WITH CAPS MARKED AS FOLLOWS:

"Conservation Area Do Not Disturb"

"Conservation Meadow: Once Annual Mowing Allowed
Between October 15 and April 1"

                CONSERVATION BOUNDS                                                                                       

ENGINEERING & DEVELOPMENT
14 Spring St, 2nd Floor
Waltham, MA 02451

C1.0

email: northlec@lecenvironmental.com

    100 Grove Street
          Suite 302
Worcester, MA  01605
       508-753-3077
   508-753-3177 FaxA DEEP SOAKING IS RECOMMENDED THE SAME DAY AS PLANTS ARE INSTALLED.

FOR THE FIRST MONTH AFTER PLANT INSTALLATION, A DEEP WATERING IS RECOMMENDED APPROXIMATELY
TWICE A WEEK DEPENDING ON FREQUENCY OF RAIN EVENTS AND TIME OF SEASON.

GENERAL SUGGESTED WATERING FREQUENCY AFTER FIRST MONTH AND DURING THE FIRST GROWING SEASON:
A DEEP SOAKING OF THE ROOT ZONE ONCE A WEEK.

AN  ADEQUATE REPLACEMENT RAIN EVENT IS APPROXIMATELY A MINIMUM OF A HALF INCH OF RAINFALL.

WATERING IS RECOMMENDED IN THE EARLY MORNING HOURS.

A DEEP SOAKING MEANS INCLUDING THE SOAKING OF THE ENTIRE ROOT BALL AND THE IMMEDIATE SURROUNDING SOIL.

A REDUCTION IN THE FREQUENCY OF WATERING IS RECOMMENDED AFTER THE FIRST YEAR.
RESUME WATERING PROGRAM AS NECESSARY DURING SECOND GROWING SEASON WHEN PERIODS OF DROUGHT
OR DURING EXTENDED DRY PERIODS.

THE ABOVE SHALL ONLY BE APPLIED IN ACCORDANCE WITH LOCAL WATERING REQUIREMENTS/REGULATIONS.

         WATERING NOTES                                                                                         
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1. INTRODUCTION 
 
The proposed project includes a stormwater management system designed to mitigate potential 
impacts the proposed project could have on the existing watershed. Stormwater controls have 
been proposed to mitigate peak runoff rates, provide water quality, promote groundwater 
recharge and provide sediment removal. The proposed system has been designed to comply 
with: 
 

 The 2008 Massachusetts Department of Environmental Protection (DEP) Stormwater 
Management Handbook, and 

 The Massachusetts Wetland Protection Act (310 CMR 10.00) 
 

The pre- and post-development hydrologic conditions were modeled using HydroCAD version 
10.00 to demonstrate that post-development stormwater runoff rates will be less than or equal to 
the pre-development rates. Watershed maps with soil types as well as detailed analyses of the 
model results are also included. The following tables summarize the peak runoff rates and 
volumes for the pre- and post-development conditions. 
 
Table 1: Pre- & Post-development Peak Runoff Rate Comparison, units are in cubic feet per 
second (cfs). 

Storm 
Event 

2 Year 10 Year 100 Year 
Pre Post Pre Post Pre Post 

DP-1 0.26 0.00 1.79 0.38 6.80 1.53 
DP-2 1.39 0.00 3.11 0.64 6.65 6.41 

 

Table 2: Pre- & Post-development Runoff Volumes Comparison, units are in acre feet (af). 
Storm 
Event 

2 Year 10 Year 100 Year 
Pre Post Pre Post Pre Post 

DP-1 0.081 0.000 0.286 0.084 0.840 0.219 
DP-2 0.109 0.000 0.229 0.028 0.482 0.284 

 

2. PRE-DEVELOPMENT CONDITIONS 
 

2.1 Site Conditions 
The Property consists of a ±6.5-acre site, comprised of two separate parcels which can 
be further identified as Assessors Map 30, Lots 70 and 71. The parcel at 115 Boston 
Post Road is currently occupied by a garden center and contains buildings, parking lots, 
greenhouses, and appurtenances associated with the business. The parcel at 113 
Boston Post Road contains a single-family dwelling and carriage house. The Site is 
surrounded by a combination of residential dwellings and retail and commercial 
development.  
 
Runoff from the site currently drains, unmitigated and untreated, to a stream (Pine 
Brook) on the southern side of the property. This stream, which flows from east to west, 
is classified as a cold-water fishery and therefore the site discharges to a critical area. 
The stream and associated wetland to the south have been identified as Design Point 1 
(DP-1) accordingly in the hydrologic analyses. A portion of the onsite runoff flows to the 
western abutter prior to ultimately discharging to the stream. Accordingly, the property 
line shared with the western abutter has been identified as Design Point 2 (DP-2). 



There exists a stormwater pipe that extends from Boston Post Road through the project 
site and to the Pine Brook.  This pipe conveys runoff from approximately 7.9 acres of 
land easterly along Boston Post Road.  The catchment area for this pipe, as well as the 
pipe, was modeled to determine flow velocities and volumes that pass through and 
discharge into the brook. 
     
2.2 Soil Description 
According to the United States Department of Agricultural (USDA) soil survey for 
Middlesex County and the Natural Resources Conservation Service (NRCS) Web Soil 
Survey, dominant soils within upland portions of the site are mapped as Haven-Urban 
land complex, with slopes ranging from 0 to 8 percent. These are generally classified as 
well drained soils of excavated or filled land. Dominant soils within the wetland areas are 
classified as Scarboro Mucky fine sandy loam with 0 to 3 percent slopes. These are 
classified as very poorly drained depressions, outwash terraces, or drainage ways. 
These map designations are generally consistent with field observations. 
Topographically, the Site is relatively flat and slopes gently towards the wetland systems 
to the south and west of the existing development and towards Pine Brook. NRCS 
classifies these types of soils as hydrologic class A/D and A soils. While the USDA 
classifies these types of soils as hydrologic class B and D soils. 

 
Competent Soils Individuals conducted site visits on 12/13/2016 & 1/12/17 and 
subsequently on 11/14/17, & 12/22/17 to verify the NRCS classification. Test pits logs 
indicated that the on-site soils are generally sandy loam, loamy sand, sand and gravel. 
Based on the data present in the test pit logs, the soils were modeled as a Class B soils 
for the hydrology analysis. Wetland soils were modeled as a Class D soils for the 
hydrology analysis. 

 
The estimated seasonal high groundwater elevation varied throughout the site. Mottling 
and redox features were found as shallow as 2.6-feet and as deep as 9.3-feet below 
surface grade. 

 
2.3 Hydrologic Analysis 
Sub-catchment areas were delineated based on existing runoff patterns and topographic 
information. This information is shown on the Pre-Development Conditions Hydrologic 
Areas Map included in Appendix B. Summaries of each area with respect to Curve 
Number and Time of Concentration calculations can be found in the model results also 
in Appendix B. 

 
3. POST-DEVELOPMENT CONDITIONS 

 
3.1 Design Strategy 
During the design phase of the site layout, consideration was given to conserving 
environmentally sensitive features and improving impact on the existing hydrology. 
Through careful site planning the proposed impervious surfaces have been minimized, 
reducing the impact the project may have on the existing watershed. Specifically, the 
majority of the parking areas have been located in a subsurface parking garage to 
reduce paved parking impervious surfaces. 

 
A stormwater management system has been designed to provide treatment for 
stormwater runoff associated with the proposed impervious surfaces on site. All 
stormwater BMPs were designed to treat a minimum of the first 1.0 inch of runoff 



generated by the on-site impervious areas. Proprietary stormwater treatment systems 
were designed to treat the runoff rate associated with the water quality volume in 
accordance with the requirements of the DEP Stormwater Handbook. Stormwater BMP 
sizing worksheets and water quality sizing calculations are included in Appendix E of this 
report. The resulting stormwater runoff water quality will be significantly improved from 
existing conditions. 

 
To mitigate increased stormwater flow rates associated with the proposed impervious 
area, an infiltration basin proposed. Based on the data presented in the soil borings, the 
infiltration basin is located at the western perimeter of the site. The infiltration basin will 
discharge to the wetland system, consistent with the existing hydrology of the site. 
 
In addition to the collection, conveyance and treatment of stormwater generated from the 
project site, the drainage system has been designed to treat the stormwater from the 
Boston Post Road municipal drainage system that is located within Boston Post Road 
and that discharges though the project property directly to the Pine Brook with no 
treatment or other mitigation measures.  The system has been designed to divert 
stormwater from the Boston Post Road system via a forebay at the roadway edge, 
where stormwater runoff will be conveyed to the larger extended retention basin and 
then through the weirs and overflows will travel to the Pine Brook at generally the same 
location it does today.   

 
3.2 Hydrologic Analysis 
The established design point used in the pre-development conditions analysis was used 
in the post-development analysis for direct comparison. The tributary areas and flow 
paths were modified to reflect post-development conditions. See Appendix C for the 
Post-Development Conditions Hydrologic Areas Map. Summaries of each area with 
respect to Curve Number and Time of Concentration calculations can be found in the 
model results in Appendix C. 
 
3.3 Stormwater Management Controls Sizing 
Infiltration Basin 
The proposed infiltration basin has been designed to provide groundwater recharge and 
reduce post-development runoff up to the 100-year storm event. The infiltration basin 
has been designed with an outlet to provide control for a variety of storm events which 
would otherwise send stormwater towards the Bordering Vegetated Wetlands (BVW). In 
the event of overtopping an emergency spillway has been provided to direct the excess 
flow towards the BVW, consistent with the existing drainage pattern. 
 
The infiltration system was sized using the Simple Dynamic Method, as described in 
Chapter 3 of the Massachusetts Stormwater Handbook. A permeability rate of 1.07 
inches per hour was calculated based on field testing though a Rawl’s exfiltration rate of 
1.02 inches per hour was utilized for design. The system has been designed to meet the 
required recharge volume, and will fully dewater within 72 hours. 
 
Swale 
A swale has been developed to replace the last 1/3 of the 18-inch pipe that extends from 
Boston Post Road.  The existing pipe will be replaced from Boston Post Road and will 
discharge into the swale.  The swale is designed to match the invert elevation of the 
existing pipe.  The swale will be lined with stone rip-rap sized to resist erosion; coir logs 



placed longitudinally at the edge of the low flow channel.  Wetland and upland plantings 
will be placed at appropriate elevations along the channel.    
 

4. Compliance with DEP Stormwater Management Standards 
 
The proposed stormwater management system was designed in compliance with the ten (10) 
DEP Stormwater Management Standards. The following summary provides key information 
related to the proposed stormwater management system, its design elements, and mitigation 
measures for potential impacts. 
 
STANDARD 1: No new stormwater conveyance (e.g. outfalls) may discharge untreated 
stormwater directly to or cause erosion in wetlands or waters of the Commonwealth. 
There will be no direct discharge of untreated stormwater to nearby wetlands or waters of the 
Commonwealth. Runoff from all impervious areas of the site will be conveyed to stormwater 
management controls for infiltration, water quality treatment, and runoff rate attenuation prior to 
discharge to adjacent wetlands. 
 
STANDARD 2: Stormwater management systems shall be designed so that post-
development peak discharge rates do not exceed pre-development peak discharge rates. 
 
The stormwater management design will control post-development peak discharge rates for the 
2-, 10-, and 100-year, 24-hour storms so as to maintain or reduce pre-development peak 
discharge rates. Refer to Section 1.0 Introduction for a summary of the peak runoff rates. 
 
STANDARD 3: Loss of annual recharge to groundwater shall be eliminated or minimized 
through the use of environmentally sensitive site design, low impact development 
techniques, stormwater management practices and good operation and maintenance. At 
a minimum, the annual recharge from the post-development site shall approximate the 
annual recharge from pre-development conditions based on soil types. This Standard is 
met when the stormwater management system is designed to infiltrate the required 
recharge volume as determined in accordance with the Massachusetts Stormwater 
Handbook. 
 
The stormwater management system includes an infiltration basin which will effectively recharge 
groundwater on-site. The Infiltration BMP was sized using the simple dynamic method based on 
the required recharge volume for the post-development site. As a result, annual recharge from 
the post-development site will approximate the annual recharge from the site under pre-
development conditions. See Appendix E for stormwater BMP design worksheets and 
Groundwater Recharge Calculation. 
 
The existing site includes various buildings, a large heavily compacted gravel lot, and a wooded 
area. The existing buildings and the gravel lot are functioning as impervious surfaces. Currently 
there is no stormwater recharge infrastructure at the site. There is an overall significant 
decrease in impervious surfaces from pre- to post- development conditions, 3.60 acres of 
impervious buildings and gravel areas under pre-development conditions, versus 1.30 acres 
under post development conditions. For the purposes of calculating required recharge volume, 
we have not included the existing gravel areas in the total impervious area. Under post-
development conditions, the required recharge volume is approximately 0.057 acre-feet. The 
infiltration basin will provide 0.072 acre-feet of recharge volume. 
 



STANDARD 4: Stormwater management systems shall be designed to remove 80% of the 
average annual post-construction load of Total Suspended Solids (TSS). 
 
The proposed project will meet the water quality requirements of Standard 4 using several on 
site treatment trains that achieve 80% TSS removal. Refer to Appendix E for the TSS removal 
worksheets. Structural BMPs designed for water quality treatment, include a Contech® water 
quality treatment unit, sized to capture and treat the flow rate associated with the first 1.0-inch of 
runoff from proposed impervious surfaces. All proposed stormwater management BMPs will be 
operated and maintained to ensure continued water quality treatment of runoff. The Site 
Owner’s Manual complies with the Long-Term Pollution Prevention Plan (Standard 4) and the 
Long-Term Operation and Maintenance Plan (Standard 9) requirements of the 2008 
Massachusetts Department of Environmental Protection (MassDEP) Stormwater Management 
Standards. The Manual outlines source control and pollution prevention measures and 
maintenance requirements of stormwater best management practices (BMPs) associated with 
the proposed development. 
 
STANDARD 5: For land uses with higher potential pollutant loads (LUHPPLs), source 
control and pollution prevention shall be implemented in accordance with the 
Massachusetts Stormwater Handbook to eliminate or reduce the discharge of stormwater 
runoff from such land uses to the maximum extent practicable. 
 
The proposed project is not associated with stormwater discharges from land uses with higher 
potential pollutant loads. 
 
STANDARD 6: Stormwater discharges to critical areas must utilize certain stormwater 
management BMPs approved for critical areas. Critical areas are Outstanding Resource 
Waters, shellfish beds, swimming beaches, cold-water fisheries and recharge areas for 
public water supplies. 
 
The proposed BMPs are consistent with the Stormwater Management Handbook for use within 
critical areas. The stormwater management system has been designed to capture and treat the 
first 1.0-inch of runoff as stipulated in the Stormwater Management Handbook. The infiltration 
basin, and Contech® water quality treatment unit is proposed to remove pollutants from the first 
1.0-inch of runoff from all new impervious areas. Adequate pretreatment will be provided before 
discharge. 
 
STANDARD 7: Redevelopment of previously developed sites must meet the Stormwater 
Management Standards to the maximum extent practicable. However, if it is not 
practicable to meet all the Standards, new (retrofitted or expanded) stormwater 
management systems must be designed to improve existing conditions. 
 
The proposed project qualifies as a redevelopment, however, it fully complies with all standards 
of the Stormwater Management Handbook.  
 
STANDARD 8: A plan to control construction-related impacts during erosion, 
sedimentation and other pollutant sources during construction and land disturbance 
activities (construction period erosion, sedimentation, and pollution prevention plan) 
shall be developed and implemented. 
 
A Stormwater Pollution Prevention Plan (SWPPP) has been developed to comply with Section 3 
of the NPDES Construction General Permit for Stormwater Discharges, and a draft version of 
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MAP LEGEND MAP INFORMATION

Area of Interest (AOI)
Area of Interest (AOI)

Soils
Soil Rating Polygons

Haven-Urban land 
complex, 0 to 8 percent 
slopes
Scarboro mucky fine 
sandy loam, 0 to 3 
percent slopes
Not rated or not available

Soil Rating Lines
Haven-Urban land 
complex, 0 to 8 percent 
slopes
Scarboro mucky fine 
sandy loam, 0 to 3 
percent slopes
Not rated or not available

Soil Rating Points
Haven-Urban land 
complex, 0 to 8 percent 
slopes
Scarboro mucky fine 
sandy loam, 0 to 3 
percent slopes
Not rated or not available

Water Features
Streams and Canals

Transportation
Rails

Interstate Highways

US Routes

Major Roads

Local Roads

Background
Aerial Photography

The soil surveys that comprise your AOI were mapped at 
1:25,000.

Warning: Soil Map may not be valid at this scale.

Enlargement of maps beyond the scale of mapping can cause 
misunderstanding of the detail of mapping and accuracy of soil 
line placement. The maps do not show the small areas of 
contrasting soils that could have been shown at a more detailed 
scale.

Please rely on the bar scale on each map sheet for map 
measurements.

Source of Map: Natural Resources Conservation Service
Web Soil Survey URL: 
Coordinate System: Web Mercator (EPSG:3857)

Maps from the Web Soil Survey are based on the Web Mercator 
projection, which preserves direction and shape but distorts 
distance and area. A projection that preserves area, such as the 
Albers equal-area conic projection, should be used if more 
accurate calculations of distance or area are required.

This product is generated from the USDA-NRCS certified data as 
of the version date(s) listed below.

Soil Survey Area: Middlesex County, Massachusetts
Survey Area Data: Version 17, Oct 6, 2017

Soil map units are labeled (as space allows) for map scales 
1:50,000 or larger.

Date(s) aerial images were photographed: Sep 12, 2014—Sep 
28, 2014

The orthophoto or other base map on which the soil lines were 
compiled and digitized probably differs from the background 
imagery displayed on these maps. As a result, some minor 
shifting of map unit boundaries may be evident.
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Map Unit Name

Map unit symbol Map unit name Rating Acres in AOI Percent of AOI

6A Scarboro mucky fine 
sandy loam, 0 to 3 
percent slopes

Scarboro mucky fine 
sandy loam, 0 to 3 
percent slopes

4.2 26.9%

624B Haven-Urban land 
complex, 0 to 8 
percent slopes

Haven-Urban land 
complex, 0 to 8 
percent slopes

11.3 73.1%

Totals for Area of Interest 15.5 100.0%

Description

A soil map unit is a collection of soil areas or nonsoil areas (miscellaneous areas) 
delineated in a soil survey. Each map unit is given a name that uniquely identifies 
the unit in a particular soil survey area.

Rating Options

Aggregation Method: No Aggregation Necessary

Tie-break Rule: Lower
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Map Unit Description

The map units delineated on the detailed soil maps in a soil survey represent the 
soils or miscellaneous areas in the survey area. The map unit descriptions in this 
report, along with the maps, can be used to determine the composition and 
properties of a unit.

A map unit delineation on a soil map represents an area dominated by one or 
more major kinds of soil or miscellaneous areas. A map unit is identified and 
named according to the taxonomic classification of the dominant soils. Within a 
taxonomic class there are precisely defined limits for the properties of the soils. 
On the landscape, however, the soils are natural phenomena, and they have the 
characteristic variability of all natural phenomena. Thus, the range of some 
observed properties may extend beyond the limits defined for a taxonomic class. 
Areas of soils of a single taxonomic class rarely, if ever, can be mapped without 
including areas of other taxonomic classes. Consequently, every map unit is 
made up of the soils or miscellaneous areas for which it is named and some 
minor components that belong to taxonomic classes other than those of the 
major soils.

Most minor soils have properties similar to those of the dominant soil or soils in 
the map unit, and thus they do not affect use and management. These are called 
noncontrasting, or similar, components. They may or may not be mentioned in a 
particular map unit description. Other minor components, however, have 
properties and behavioral characteristics divergent enough to affect use or to 
require different management. These are called contrasting, or dissimilar, 
components. They generally are in small areas and could not be mapped 
separately because of the scale used. Some small areas of strongly contrasting 
soils or miscellaneous areas are identified by a special symbol on the maps. If 
included in the database for a given area, the contrasting minor components are 
identified in the map unit descriptions along with some characteristics of each. A 
few areas of minor components may not have been observed, and consequently 
they are not mentioned in the descriptions, especially where the pattern was so 
complex that it was impractical to make enough observations to identify all the 
soils and miscellaneous areas on the landscape.

The presence of minor components in a map unit in no way diminishes the 
usefulness or accuracy of the data. The objective of mapping is not to delineate 
pure taxonomic classes but rather to separate the landscape into landforms or 
landform segments that have similar use and management requirements. The 
delineation of such segments on the map provides sufficient information for the 
development of resource plans. If intensive use of small areas is planned, 
however, onsite investigation is needed to define and locate the soils and 
miscellaneous areas.

An identifying symbol precedes the map unit name in the map unit descriptions. 
Each description includes general facts about the unit and gives important soil 
properties and qualities.

Map Unit Description---Middlesex County, Massachusetts 2841.01

Natural Resources
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Soils that have profiles that are almost alike make up a soil series. All the soils of 
a series have major horizons that are similar in composition, thickness, and 
arrangement. Soils of a given series can differ in texture of the surface layer, 
slope, stoniness, salinity, degree of erosion, and other characteristics that affect 
their use. On the basis of such differences, a soil series is divided into soil 
phases. Most of the areas shown on the detailed soil maps are phases of soil 
series. The name of a soil phase commonly indicates a feature that affects use or 
management. For example, Alpha silt loam, 0 to 2 percent slopes, is a phase of 
the Alpha series.

Some map units are made up of two or more major soils or miscellaneous areas. 
These map units are complexes, associations, or undifferentiated groups.

A complex consists of two or more soils or miscellaneous areas in such an 
intricate pattern or in such small areas that they cannot be shown separately on 
the maps. The pattern and proportion of the soils or miscellaneous areas are 
somewhat similar in all areas. Alpha-Beta complex, 0 to 6 percent slopes, is an 
example.

An association is made up of two or more geographically associated soils or 
miscellaneous areas that are shown as one unit on the maps. Because of 
present or anticipated uses of the map units in the survey area, it was not 
considered practical or necessary to map the soils or miscellaneous areas 
separately. The pattern and relative proportion of the soils or miscellaneous 
areas are somewhat similar. Alpha-Beta association, 0 to 2 percent slopes, is an 
example.

An undifferentiated group is made up of two or more soils or miscellaneous areas 
that could be mapped individually but are mapped as one unit because similar 
interpretations can be made for use and management. The pattern and 
proportion of the soils or miscellaneous areas in a mapped area are not uniform. 
An area can be made up of only one of the major soils or miscellaneous areas, or 
it can be made up of all of them. Alpha and Beta soils, 0 to 2 percent slopes, is 
an example.

Some surveys include miscellaneous areas. Such areas have little or no soil 
material and support little or no vegetation. Rock outcrop is an example.

Additional information about the map units described in this report is available in 
other soil reports, which give properties of the soils and the limitations, 
capabilities, and potentials for many uses. Also, the narratives that accompany 
the soil reports define some of the properties included in the map unit 
descriptions.

Report—Map Unit Description

Middlesex County, Massachusetts

6A—Scarboro mucky fine sandy loam, 0 to 3 percent slopes

Map Unit Setting
National map unit symbol: 2svky
Elevation: 0 to 1,320 feet
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Mean annual precipitation: 36 to 71 inches
Mean annual air temperature: 39 to 55 degrees F
Frost-free period: 140 to 250 days
Farmland classification: Not prime farmland

Map Unit Composition
Scarboro and similar soils: 80 percent
Minor components: 20 percent
Estimates are based on observations, descriptions, and transects of 

the mapunit.

Description of Scarboro

Setting
Landform: Depressions, outwash terraces, drainageways, outwash 

deltas
Landform position (two-dimensional): Toeslope
Landform position (three-dimensional): Base slope, tread, dip
Down-slope shape: Concave
Across-slope shape: Concave
Parent material: Sandy glaciofluvial deposits derived from schist 

and/or sandy glaciofluvial deposits derived from gneiss and/or 
sandy glaciofluvial deposits derived from granite

Typical profile
Oe - 0 to 3 inches: mucky peat
A - 3 to 11 inches: mucky fine sandy loam
Cg1 - 11 to 21 inches: sand
Cg2 - 21 to 65 inches: gravelly coarse sand

Properties and qualities
Slope: 0 to 3 percent
Depth to restrictive feature: More than 80 inches
Natural drainage class: Very poorly drained
Runoff class: Negligible
Capacity of the most limiting layer to transmit water (Ksat): 

Moderately high to high (1.42 to 14.17 in/hr)
Depth to water table: About 0 to 2 inches
Frequency of flooding: None
Frequency of ponding: Frequent
Salinity, maximum in profile: Nonsaline (0.0 to 1.9 mmhos/cm)
Available water storage in profile: Low (about 4.7 inches)

Interpretive groups
Land capability classification (irrigated): None specified
Land capability classification (nonirrigated): 5w
Hydrologic Soil Group: A/D
Hydric soil rating: Yes

Minor Components

Swansea
Percent of map unit: 10 percent
Landform: Bogs, swamps
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Landform position (three-dimensional): Dip
Down-slope shape: Concave
Across-slope shape: Concave
Hydric soil rating: Yes

Walpole
Percent of map unit: 5 percent
Landform: Deltas, depressions, depressions, outwash plains, 

outwash terraces
Landform position (two-dimensional): Toeslope
Landform position (three-dimensional): Tread, talf, dip
Down-slope shape: Concave
Across-slope shape: Concave
Hydric soil rating: Yes

Wareham
Percent of map unit: 5 percent
Landform: Depressions
Down-slope shape: Concave
Across-slope shape: Concave
Hydric soil rating: Yes

624B—Haven-Urban land complex, 0 to 8 percent slopes

Map Unit Setting
National map unit symbol: 9956
Elevation: 0 to 1,000 feet
Mean annual precipitation: 45 to 54 inches
Mean annual air temperature: 43 to 54 degrees F
Frost-free period: 145 to 240 days
Farmland classification: Not prime farmland

Map Unit Composition
Haven and similar soils: 40 percent
Urban land: 40 percent
Minor components: 20 percent
Estimates are based on observations, descriptions, and transects of 

the mapunit.

Description of Haven

Setting
Landform: Terraces, plains
Landform position (two-dimensional): Footslope
Landform position (three-dimensional): Tread, rise
Down-slope shape: Convex
Across-slope shape: Convex
Parent material: Friable loamy eolian deposits over loose sandy 

glaciofluvial deposits

Typical profile
H1 - 0 to 2 inches: silt loam
H2 - 2 to 20 inches: silt loam
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H3 - 20 to 32 inches: very fine sandy loam
H4 - 32 to 65 inches: stratified coarse sand to sand to fine sand

Properties and qualities
Slope: 0 to 8 percent
Depth to restrictive feature: 18 to 36 inches to strongly contrasting 

textural stratification
Natural drainage class: Well drained
Capacity of the most limiting layer to transmit water (Ksat): High 

(2.00 to 6.00 in/hr)
Depth to water table: More than 80 inches
Frequency of flooding: None
Frequency of ponding: None
Available water storage in profile: Low (about 4.3 inches)

Interpretive groups
Land capability classification (irrigated): None specified
Land capability classification (nonirrigated): 2e
Hydrologic Soil Group: A
Hydric soil rating: No

Description of Urban Land

Setting
Landform position (two-dimensional): Footslope
Landform position (three-dimensional): Base slope
Down-slope shape: Linear
Across-slope shape: Linear
Parent material: Excavated and filled land

Minor Components

Tisbury
Percent of map unit: 10 percent
Landform: Terraces, plains
Landform position (two-dimensional): Footslope
Landform position (three-dimensional): Tread, dip
Down-slope shape: Concave
Across-slope shape: Concave
Hydric soil rating: No

Hinckley
Percent of map unit: 5 percent
Landform: Eskers, ridges, terraces
Landform position (two-dimensional): Backslope
Landform position (three-dimensional): Side slope
Down-slope shape: Linear
Across-slope shape: Convex
Hydric soil rating: No

Merrimac
Percent of map unit: 5 percent
Landform: Terraces, plains
Landform position (two-dimensional): Shoulder
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Landform position (three-dimensional): Tread, rise
Down-slope shape: Convex
Across-slope shape: Convex
Hydric soil rating: No

Data Source Information

Soil Survey Area: Middlesex County, Massachusetts
Survey Area Data: Version 17, Oct 6, 2017
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Appendix A  
 

Test Pit and Percolation Test Logs 
Massachusetts DEP Forms 11 and 12 

 

  
 



 

                                                                                   DEP Form 11 Soil Suitability Assessment for On-Site Sewage Disposal • Page 1 of 10 

Commonwealth of Massachusetts                                                          
City/Town of Brookfield, Massachusetts                                    

Form 11 - Soil Suitability Assessment for On-Site Sewage Disposal                                       
 

                   
 DEP has provided this form for use by on-site professionals and local Boards of Health. Other forms may be used, but the information must  
 be substantially the same as provided here. Before using this form, check with your local Board of Health to determine the form they use. 
                   

A. Facility Information 
 
1.   Facility Information 

                         Mahoney’s Garden Center, LLC           
        Owner Name 
        115 Boston Post Road             Map/Lot: Map 30, Lot 071 
       Street Address 
        Wayland                MA                  01778   
        City/Town                   State                   Zip Code 
___________________________________________________________________________________________ 

B. Site Information 
 
1.    (Check one) New Construction               Upgrade               Repair   
 
2.    Published Soil Survey available?          Yes        No          If yes:                                                                                              

          Year Published       Publication Scale              Soil Map Unit 
 
            _Haven Urban Land Complex (MassGIS)_________________                        ___________________________________________________________________________    
            Soil Name                                                       Soil limitations 
 
      
3.    Surficial Geological Report available?   Yes        No          If yes:   ________________    _________________        __________________              

                                                  Year Published              Publication Scale                   Map Unit                       
  
            _______________________________________________          ____________________________________________________________________________ 
       Geologic Material                                                      Landform 
 
             4.   Flood Rate Insurance Map: 
 
                  Above the 500 year flood boundary?       Yes              No                   Within the 100 year flood boundary?      Yes              No    
         

             Within the 500 year flood boundary?        Yes              No                   Within a Velocity Zone?                          Yes              No   
    
 
 5.    Wetland Area:   National Wetland Inventory Map     ____________________        ______________________ 
                                                                                              Map Unit                    Name                              
                                 Wetlands Conservancy Program Map   ____________________        ______________________ 
                                                                                               Map Unit                    Name             
                  



 

                                                                                   DEP Form 11 Soil Suitability Assessment for On-Site Sewage Disposal • Page 2 of 10 

Commonwealth of Massachusetts                                                          
City/Town of Brookfield, Massachusetts                                    

Form 11 - Soil Suitability Assessment for On-Site Sewage Disposal                                       
 

 
6.   Current Water Resource Conditions (USGS)    December 2016       Range:     Above Normal         Normal      Below Normal                                     
                  Month/Year     

                                           
7. Other references reviewed: ___________________________________________________________________________________________ 

            
            ___________________________________________________________________________________________ 

                      ______________________________________________________________________________________________ 
            C.  On-Site Review (minimum of two holes required at every proposed primary and reserved disposal area) 
 
        Deep Observation Hole Number:         December 13, 2016       AM                        Sunny 30s F 
                                                                                Date       Time                           Weather 
         1.   Location 
 
        Ground Elevation at Surface of Hole   Varies   
 

      Location (Identify on Plan )   See Plan    
        
 
           2.    Land Use: Nursery                                 None                3-8%        
                                                         (e.g. woodland, agricultural field, vacant lot, etc.)                                                         Surface Stones                    Slope (%) 
 
                                    Disturbed             Moraine                                     
                          Vegetation                               Landform                   Position on landscape (attach sheet)  

 
          3.   Distances from:   Open Water Body > 100     Drainage Way > 100_____    Possible Wet Area  > 100 
              feet                                                            feet                                                         feet 

Property Line __>10_____    Drinking Water Well  _> 100______    Other    _______________                                                                                 
                                  feet                                feet 

 
 

        4. Parent Material:     Ice Contact Outwash      Unsuitable Materials Present:   Yes     No       
 

If Yes:     Disturbed Soil      Fill Material      Impervious Layer(s)     Weathered/Fractured Rock     Bedrock  
 
 

        5. Groundwater Observed:   Yes     No   
 

If Yes:      Depth Weeping from Pit _Varies_____      Depth Standing Water in Hole __Varies__    
 

Estimated Depth to High Groundwater: Varies (see Testpits)       _______________                     
                                   inches                       elevation 



 

                                                                                   DEP Form 11 Soil Suitability Assessment for On-Site Sewage Disposal • Page 7 of 10 

Commonwealth of Massachusetts                                                          
City/Town of Brookfield, Massachusetts                                    

Form 11 - Soil Suitability Assessment for On-Site Sewage Disposal                                       
 

 
Deep Observation Hole Number:  OSE-TP-5   
 
 

Depth 
(In.) 

Soil 
Horizon/ 

Layer 

Soil Matrix: 
Color-Moist 

(Munsell) 

Redoximorphic Features 
(mottles) 

               

Soil 
Texture 
(USDA) 

Coarse Fragments  
% by Volume 

    

Soil 
Structure 

Soil 
Consistence 

(Moist) 

 
Other 

Depth      Color Percent Gravel Cobbles  
& Stones 

0-90 Fill           

90-101 A 10 YR 3/2 90”   Sandy 
Loam 

  Massive Friable  

101-
132 

C 2.5 Y 5/6    Very Fine 
Loamy 
Sand 

  Single 
Grain 

Loose  

            

            

            

            

 
 
Additional Notes   Water Standing @ 112”, ESHGW=90”      
 
 
 
 
 



 

                                                                                   DEP Form 11 Soil Suitability Assessment for On-Site Sewage Disposal • Page 9 of 10 

Commonwealth of Massachusetts                                                          
City/Town of Brookfield, Massachusetts                                    

Form 11 - Soil Suitability Assessment for On-Site Sewage Disposal                                       
 

 
D.  Determination of High Groundwater Elevation 
 
  1.   Method used:    Depth observed standing water in observation hole   A.   Varies    B.       
                                         inches               inches 
        Depth weeping from side of observation hole             A.  Varies    B.  
                                         inches               inches  
        Depth to soil redoximorphic features (mottles)           A.  Varies     B.  
                                        inches               inches    
        Groundwater adjustment (USGS methodology)         A. _______     B. _______ 
                                        inches               inches       
 
    2.  Index Well Number __________________     Reading Date __________________         Index Well Level     __________________ 
 
          Adjustment Factor __________________      Adjusted Groundwater Level ___________________ 

____________________________________________________________________________________________ 
                                E.  Depth of Pervious Material 
 
  1.    Depth of Naturally Occurring Pervious Material 
 

a. Does at least four feet of naturally occurring pervious material exist in all areas observed  throughout the area proposed for the                  
soil absorption system?    Yes     No       

 
   b. If yes, at what depth was it observed?   Upper boundary:  Varies       Lower boundary:  Varies     
           inches                                                                       inches 
___________________________________________________________________________________________ 
                                F.  Certification 
 

I certify that I am currently approved by the Department of Environmental Protection pursuant to 310 CMR 15.017 to conduct soil evaluations and that 
the above analysis has been performed by me consistent with the required training, expertise and experience described in 310 CMR 15.017.  I further 
certify that the results of my soil evaluation, as indicated in the attached Soil Evaluation Form, are accurate and in accordance with 310 CMR 15.100 
through 15.107. 
_____________________                                __ ____________ 
Signature of Soil Evaluator                  Date 
____Raymond Willis, P.E., SE2612____                                         May 1996___________ 
Typed or Printed Name of Soil Evaluator/License Number   *Date of Soil Evaluator Exam 
 

                   ___Darren MacCaughey___________                                                      __ __Town of Wayland______ 
Name of Board of Health Witness                  Board of Health 
 



 

                                                                                   DEP Form 11 Soil Suitability Assessment for On-Site Sewage Disposal • Page 10 of 10 

Commonwealth of Massachusetts                                                          
City/Town of Brookfield, Massachusetts                                    

Form 11 - Soil Suitability Assessment for On-Site Sewage Disposal                                       
 

Note: In accordance with 310 CMR 15.018(2) this form must be submitted to the approving authority within 60 days of the date of field testing, and to 
the designer and the property owner with Percolation Test Form 12.  

 
 
 
Use this sheet for field diagrams: 
 
See Attached Plans 



 

Appendix B  
 

Soil Boring/Monitoring Well Construction Logs 
TJ Ogden Well Driller’s Log – Irrigation Well (2003) 

 
 



Log of Borehole/MW:

Borehole Location:

Project No.:

Site:

Address:

Client: Geologist:

Drill Date: Borehole Diameter:

Sampler Diameter:

Well Casing Diameter:

Drill Method:

Driller:

Depth to GW:

Ground Elevation:

Date of Static GW Level:

51 Portsmouth Ave.

Exeter, NH 03833
(603)773-0075

SUBSURFACE PROFILE SAMPLE

D
ep

th

-3
ft  m

-1

2

1

4

3

5

7

9

11

13

15

17

S
y
m

b
o
l

Description

C
o
re

 I
D

S
am

p
le

 I
D

P
en

 (
ft

)

R
ec

 (
ft

)

W
el

l 
D

at
a Comments

B-7/MW

B-7/MW

17205

Mahoney Garden Center

115 Boston Post Road

Eden Management MK/LB

Ground Surface

Fill
(no sample collected)
(0'-5')

Silty Gravel with Sand
Light brown Fines (20%), medium to 
coarse Sand (40%) and Gravel (50%). 
Very compact, dry.
(5'-12')

End of Boring/Refusal at 12'

B7-1

B7-2

B7-3

S15

60"

60"

24"

6"

27"

No 
Rec.

4" diameter riser 
stick up 2.4'

-Concrete seal 
0'-0.5'

-Bentonite seal 
0.5'-1'

-Silica sand filter 
pack 1'-12'

Screen 2'-12'

Well set at 12'

End of 

boring/Refusal at 

12'

11/29/2017 7"

2"

N/A

Geoprobe/Auger

Crawford Drilling Services

6.66

0

12/12/2017



Log of Borehole/MW:

Borehole Location:

Project No.:

Site:

Address:

Client: Geologist:

Drill Date: Borehole Diameter:

Sampler Diameter:

Well Casing Diameter:

Drill Method:

Driller:

Depth to GW:

Ground Elevation:

Date of Static GW Level:

51 Portsmouth Ave.

Exeter, NH 03833
(603)773-0075

SUBSURFACE PROFILE SAMPLE

D
ep

th

0 0
ft  m

2

2

4

4

6

6

8

10

12

14

16

18

20

S
y
m

b
o
l

Description

C
o
re

 I
D

S
am

p
le

 I
D

P
en

 (
ft

)

R
ec

 (
ft

)

W
el

l 
D

at
a Comments

B-8

B-8

17205

Mahoney Garden Center

115 Boston Post Road

Eden Management MK/LB

Ground Surface

Fill
(no sample collected) Moist at 4'.
(0'-4')

Well graded Sand with Gravel
Light brown medium to coarse Sand (50-
60%), and Gravel (40-50%). Moist at 7', 
wet at 13', mottling at 12'. Very compact 
5-15'. 
(4'-15')

Silty Sand with Gravel
Dark brown fines (50-60%), Sand (25-

30%), and Gravel (25%). Very compact, 
wet.
(15'-18')

End of Boring/Refusal at 18'

B8-1

B8-2

B8-3

B8-4

S16 
5'-13'

S17 
13'-18'

36"

60"

60"

60"

22"

32"

24"

24"

No well set.

11/29/2017 2.5"

2"

N/A

Hollow Stem Auger

Crawford Drilling Services

N/A

0

N/A



APPENDIX B            
Pre-Development Hydrologic Analysis 
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 Conditions
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Area Listing (all nodes)

Area
(acres)

CN Description
(subcatchment-numbers)

7.020 51 1 acre lots, 20% imp, HSG A  (3S)
1.024 49 50-75% Grass cover, Fair, HSG A  (1S)
2.082 68 <50% Grass cover, Poor, HSG A  (1S, 2S)
0.104 39 >75% Grass cover, Good, HSG A  (2S)
0.080 76 Gravel roads, HSG A  (1S)
0.587 92 Gravel roads, HSG A  (2S)
0.013 98 Paved parking, HSG A  (2S)
0.900 98 Paved roads w/curbs & sewers, HSG A  (3S)
0.512 98 Roofs, HSG A  (1S, 2S)
1.868 30 Woods, Good, HSG A  (1S, 2S)
0.203 77 Woods, Good, HSG D  (1S)

14.393 57 TOTAL AREA
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Summary for Subcatchment 1S: EDA-1

Runoff = 0.26 cfs @ 12.64 hrs,  Volume= 0.081 af,  Depth= 0.20"
     Routed to Reach 1R : DP-1

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 8.00-28.00 hrs, dt= 0.05 hrs
Type III 24-hr  Middlesex-002yr Rainfall=3.10"

Area (sf) CN Description
3,490 76 Gravel roads, HSG A

19,708 98 Roofs, HSG A
65,900 68 <50% Grass cover, Poor, HSG A
73,671 30 Woods, Good, HSG A

8,822 77 Woods, Good, HSG D
44,598 49 50-75% Grass cover, Fair, HSG A

216,189 54 Weighted Average
196,481 90.88% Pervious Area

19,708 9.12% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)
17.4 50 0.0350 0.05 Sheet Flow, sf1

Woods: Dense underbrush   n= 0.800   P2= 3.10"
0.9 97 0.1440 1.90 Shallow Concentrated Flow, SCF1

Woodland   Kv= 5.0 fps
0.0 6 0.6670 5.72 Shallow Concentrated Flow, SCF2

Short Grass Pasture   Kv= 7.0 fps
0.1 15 0.0130 2.31 Shallow Concentrated Flow, SCF3

Paved   Kv= 20.3 fps
0.1 6 0.0330 1.27 Shallow Concentrated Flow, SCF4

Short Grass Pasture   Kv= 7.0 fps
3.0 184 0.0430 1.04 Shallow Concentrated Flow, SCF5

Woodland   Kv= 5.0 fps
2.1 137 0.0240 1.08 Shallow Concentrated Flow, SCF6

Short Grass Pasture   Kv= 7.0 fps
0.1 9 0.2000 2.24 Shallow Concentrated Flow, SCF7

Woodland   Kv= 5.0 fps
23.7 504 Total
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Subcatchment 1S: EDA-1

Runoff

Hydrograph

Time  (hours)
2827262524232221201918171615141312111098
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0

Type III 24-hr
Middlesex-002yr Rainfall=3.10"

Runoff Area=216,189 sf
Runoff Volume=0.081 af

Runoff Depth=0.20"
Flow Length=504'

Tc=23.7 min
CN=54

0.26 cfs
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Summary for Subcatchment 2S: EDA-2

Runoff = 1.39 cfs @ 12.10 hrs,  Volume= 0.109 af,  Depth= 0.87"
     Routed to Reach 2R : DP-2

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 8.00-28.00 hrs, dt= 0.05 hrs
Type III 24-hr  Middlesex-002yr Rainfall=3.10"

Area (sf) CN Description
24,799 68 <50% Grass cover, Poor, HSG A

4,526 39 >75% Grass cover, Good, HSG A
554 98 Paved parking, HSG A

2,615 98 Roofs, HSG A
* 25,577 92 Gravel roads, HSG A

7,704 30 Woods, Good, HSG A
65,775 72 Weighted Average
62,606 95.18% Pervious Area

3,169 4.82% Impervious Area

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

6.0 Direct Entry, min

Subcatchment 2S: EDA-2

Runoff

Hydrograph

Time  (hours)
2827262524232221201918171615141312111098

F
lo

w
  (

cf
s)

1

0

Type III 24-hr
Middlesex-002yr Rainfall=3.10"

Runoff Area=65,775 sf
Runoff Volume=0.109 af

Runoff Depth=0.87"
Tc=6.0 min

CN=72

1.39 cfs
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Summary for Subcatchment 3S: Route 20

Runoff = 0.83 cfs @ 12.31 hrs,  Volume= 0.164 af,  Depth= 0.25"
     Routed to Reach 3R : 18-inch pipe

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 8.00-28.00 hrs, dt= 0.05 hrs
Type III 24-hr  Middlesex-002yr Rainfall=3.10"

Area (sf) CN Description
305,791 51 1 acre lots, 20% imp, HSG A

39,204 98 Paved roads w/curbs & sewers, HSG A
344,995 56 Weighted Average
244,633 70.91% Pervious Area
100,362 29.09% Impervious Area

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

5.0 Direct Entry, 

Subcatchment 3S: Route 20

Runoff

Hydrograph

Time  (hours)
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Type III 24-hr
Middlesex-002yr Rainfall=3.10"

Runoff Area=344,995 sf
Runoff Volume=0.164 af

Runoff Depth=0.25"
Tc=5.0 min

CN=56

0.83 cfs



Type III 24-hr  Middlesex-002yr Rainfall=3.10"Existing
Prepared by C1.0 Engineering & Development

Page 7HydroCAD® 10.10-7a  s/n 07330  © 2021 HydroCAD Software Solutions LLC

Summary for Reach 1R: DP-1

Inflow Area = 4.963 ac, 9.12% Impervious,  Inflow Depth = 0.20"    for  Middlesex-002yr event
Inflow = 0.26 cfs @ 12.64 hrs,  Volume= 0.081 af
Outflow = 0.26 cfs @ 12.64 hrs,  Volume= 0.081 af,  Atten= 0%,  Lag= 0.0 min

Routing by Stor-Ind+Trans method, Time Span= 8.00-28.00 hrs, dt= 0.05 hrs

Reach 1R: DP-1

Inflow
Outflow

Hydrograph

Time  (hours)
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Inflow Area=4.963 ac
0.26 cfs

0.26 cfs
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Summary for Reach 2R: DP-2

Inflow Area = 1.510 ac, 4.82% Impervious,  Inflow Depth = 0.87"    for  Middlesex-002yr event
Inflow = 1.39 cfs @ 12.10 hrs,  Volume= 0.109 af
Outflow = 1.39 cfs @ 12.10 hrs,  Volume= 0.109 af,  Atten= 0%,  Lag= 0.0 min

Routing by Stor-Ind+Trans method, Time Span= 8.00-28.00 hrs, dt= 0.05 hrs

Reach 2R: DP-2

Inflow
Outflow

Hydrograph

Time  (hours)
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Inflow Area=1.510 ac
1.39 cfs

1.39 cfs
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Summary for Reach 3R: 18-inch pipe

Inflow Area = 7.920 ac, 29.09% Impervious,  Inflow Depth = 0.25"    for  Middlesex-002yr event
Inflow = 0.83 cfs @ 12.31 hrs,  Volume= 0.164 af
Outflow = 0.83 cfs @ 12.34 hrs,  Volume= 0.164 af,  Atten= 1%,  Lag= 1.9 min

Routing by Stor-Ind+Trans method, Time Span= 8.00-28.00 hrs, dt= 0.05 hrs
Max. Velocity= 3.96 fps,  Min. Travel Time= 1.1 min
Avg. Velocity = 2.26 fps,  Avg. Travel Time= 1.9 min

Peak Storage= 53 cf @ 12.32 hrs
Average Depth at Peak Storage= 0.26' , Surface Width= 1.14'
Bank-Full Depth= 1.50'  Flow Area= 1.8 sf,  Capacity= 12.29 cfs

18.0"  Round Pipe
n= 0.011  Concrete pipe, straight & clean
Length= 254.0'   Slope= 0.0098 '/'
Inlet Invert= 159.09',  Outlet Invert= 156.60'

Reach 3R: 18-inch pipe

Inflow
Outflow

Hydrograph

Time  (hours)
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Inflow Area=7.920 ac
Avg. Flow Depth=0.26'

Max Vel=3.96 fps
18.0"

Round Pipe
n=0.011
L=254.0'

S=0.0098 '/'
Capacity=12.29 cfs

0.83 cfs
0.83 cfs
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Summary for Subcatchment 1S: EDA-1

Runoff = 1.79 cfs @ 12.45 hrs,  Volume= 0.286 af,  Depth= 0.69"
     Routed to Reach 1R : DP-1

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 8.00-28.00 hrs, dt= 0.05 hrs
Type III 24-hr  Middlesex-010yr Rainfall=4.50"

Area (sf) CN Description
3,490 76 Gravel roads, HSG A

19,708 98 Roofs, HSG A
65,900 68 <50% Grass cover, Poor, HSG A
73,671 30 Woods, Good, HSG A

8,822 77 Woods, Good, HSG D
44,598 49 50-75% Grass cover, Fair, HSG A

216,189 54 Weighted Average
196,481 90.88% Pervious Area

19,708 9.12% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)
17.4 50 0.0350 0.05 Sheet Flow, sf1

Woods: Dense underbrush   n= 0.800   P2= 3.10"
0.9 97 0.1440 1.90 Shallow Concentrated Flow, SCF1

Woodland   Kv= 5.0 fps
0.0 6 0.6670 5.72 Shallow Concentrated Flow, SCF2

Short Grass Pasture   Kv= 7.0 fps
0.1 15 0.0130 2.31 Shallow Concentrated Flow, SCF3

Paved   Kv= 20.3 fps
0.1 6 0.0330 1.27 Shallow Concentrated Flow, SCF4

Short Grass Pasture   Kv= 7.0 fps
3.0 184 0.0430 1.04 Shallow Concentrated Flow, SCF5

Woodland   Kv= 5.0 fps
2.1 137 0.0240 1.08 Shallow Concentrated Flow, SCF6

Short Grass Pasture   Kv= 7.0 fps
0.1 9 0.2000 2.24 Shallow Concentrated Flow, SCF7

Woodland   Kv= 5.0 fps
23.7 504 Total
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Subcatchment 1S: EDA-1

Runoff

Hydrograph

Time  (hours)
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Type III 24-hr
Middlesex-010yr Rainfall=4.50"

Runoff Area=216,189 sf
Runoff Volume=0.286 af

Runoff Depth=0.69"
Flow Length=504'

Tc=23.7 min
CN=54

1.79 cfs
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Summary for Subcatchment 2S: EDA-2

Runoff = 3.11 cfs @ 12.10 hrs,  Volume= 0.229 af,  Depth= 1.82"
     Routed to Reach 2R : DP-2

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 8.00-28.00 hrs, dt= 0.05 hrs
Type III 24-hr  Middlesex-010yr Rainfall=4.50"

Area (sf) CN Description
24,799 68 <50% Grass cover, Poor, HSG A

4,526 39 >75% Grass cover, Good, HSG A
554 98 Paved parking, HSG A

2,615 98 Roofs, HSG A
* 25,577 92 Gravel roads, HSG A

7,704 30 Woods, Good, HSG A
65,775 72 Weighted Average
62,606 95.18% Pervious Area

3,169 4.82% Impervious Area

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

6.0 Direct Entry, min

Subcatchment 2S: EDA-2

Runoff

Hydrograph

Time  (hours)
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Type III 24-hr
Middlesex-010yr Rainfall=4.50"

Runoff Area=65,775 sf
Runoff Volume=0.229 af

Runoff Depth=1.82"
Tc=6.0 min

CN=72

3.11 cfs
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Summary for Subcatchment 3S: Route 20

Runoff = 5.69 cfs @ 12.10 hrs,  Volume= 0.525 af,  Depth= 0.80"
     Routed to Reach 3R : 18-inch pipe

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 8.00-28.00 hrs, dt= 0.05 hrs
Type III 24-hr  Middlesex-010yr Rainfall=4.50"

Area (sf) CN Description
305,791 51 1 acre lots, 20% imp, HSG A

39,204 98 Paved roads w/curbs & sewers, HSG A
344,995 56 Weighted Average
244,633 70.91% Pervious Area
100,362 29.09% Impervious Area

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

5.0 Direct Entry, 

Subcatchment 3S: Route 20

Runoff

Hydrograph

Time  (hours)
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Type III 24-hr
Middlesex-010yr Rainfall=4.50"

Runoff Area=344,995 sf
Runoff Volume=0.525 af

Runoff Depth=0.80"
Tc=5.0 min

CN=56

5.69 cfs
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Summary for Reach 1R: DP-1

Inflow Area = 4.963 ac, 9.12% Impervious,  Inflow Depth = 0.69"    for  Middlesex-010yr event
Inflow = 1.79 cfs @ 12.45 hrs,  Volume= 0.286 af
Outflow = 1.79 cfs @ 12.45 hrs,  Volume= 0.286 af,  Atten= 0%,  Lag= 0.0 min

Routing by Stor-Ind+Trans method, Time Span= 8.00-28.00 hrs, dt= 0.05 hrs

Reach 1R: DP-1

Inflow
Outflow

Hydrograph

Time  (hours)
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Inflow Area=4.963 ac
1.79 cfs

1.79 cfs
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Summary for Reach 2R: DP-2

Inflow Area = 1.510 ac, 4.82% Impervious,  Inflow Depth = 1.82"    for  Middlesex-010yr event
Inflow = 3.11 cfs @ 12.10 hrs,  Volume= 0.229 af
Outflow = 3.11 cfs @ 12.10 hrs,  Volume= 0.229 af,  Atten= 0%,  Lag= 0.0 min

Routing by Stor-Ind+Trans method, Time Span= 8.00-28.00 hrs, dt= 0.05 hrs

Reach 2R: DP-2

Inflow
Outflow

Hydrograph

Time  (hours)
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Inflow Area=1.510 ac
3.11 cfs

3.11 cfs
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Summary for Reach 3R: 18-inch pipe

Inflow Area = 7.920 ac, 29.09% Impervious,  Inflow Depth = 0.80"    for  Middlesex-010yr event
Inflow = 5.69 cfs @ 12.10 hrs,  Volume= 0.525 af
Outflow = 5.50 cfs @ 12.12 hrs,  Volume= 0.525 af,  Atten= 3%,  Lag= 1.0 min

Routing by Stor-Ind+Trans method, Time Span= 8.00-28.00 hrs, dt= 0.05 hrs
Max. Velocity= 6.81 fps,  Min. Travel Time= 0.6 min
Avg. Velocity = 3.01 fps,  Avg. Travel Time= 1.4 min

Peak Storage= 212 cf @ 12.11 hrs
Average Depth at Peak Storage= 0.72' , Surface Width= 1.50'
Bank-Full Depth= 1.50'  Flow Area= 1.8 sf,  Capacity= 12.29 cfs

18.0"  Round Pipe
n= 0.011  Concrete pipe, straight & clean
Length= 254.0'   Slope= 0.0098 '/'
Inlet Invert= 159.09',  Outlet Invert= 156.60'

Reach 3R: 18-inch pipe

Inflow
Outflow

Hydrograph

Time  (hours)
2827262524232221201918171615141312111098

F
lo

w
  (

cf
s)

6

5

4

3

2

1

0

Inflow Area=7.920 ac
Avg. Flow Depth=0.72'

Max Vel=6.81 fps
18.0"

Round Pipe
n=0.011
L=254.0'

S=0.0098 '/'
Capacity=12.29 cfs

5.69 cfs

5.50 cfs
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Summary for Subcatchment 1S: EDA-1

Runoff = 6.80 cfs @ 12.37 hrs,  Volume= 0.840 af,  Depth= 2.03"
     Routed to Reach 1R : DP-1

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 8.00-28.00 hrs, dt= 0.05 hrs
Type III 24-hr  Middlesex-100yr Rainfall=7.00"

Area (sf) CN Description
3,490 76 Gravel roads, HSG A

19,708 98 Roofs, HSG A
65,900 68 <50% Grass cover, Poor, HSG A
73,671 30 Woods, Good, HSG A

8,822 77 Woods, Good, HSG D
44,598 49 50-75% Grass cover, Fair, HSG A

216,189 54 Weighted Average
196,481 90.88% Pervious Area

19,708 9.12% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)
17.4 50 0.0350 0.05 Sheet Flow, sf1

Woods: Dense underbrush   n= 0.800   P2= 3.10"
0.9 97 0.1440 1.90 Shallow Concentrated Flow, SCF1

Woodland   Kv= 5.0 fps
0.0 6 0.6670 5.72 Shallow Concentrated Flow, SCF2

Short Grass Pasture   Kv= 7.0 fps
0.1 15 0.0130 2.31 Shallow Concentrated Flow, SCF3

Paved   Kv= 20.3 fps
0.1 6 0.0330 1.27 Shallow Concentrated Flow, SCF4

Short Grass Pasture   Kv= 7.0 fps
3.0 184 0.0430 1.04 Shallow Concentrated Flow, SCF5

Woodland   Kv= 5.0 fps
2.1 137 0.0240 1.08 Shallow Concentrated Flow, SCF6

Short Grass Pasture   Kv= 7.0 fps
0.1 9 0.2000 2.24 Shallow Concentrated Flow, SCF7

Woodland   Kv= 5.0 fps
23.7 504 Total
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Subcatchment 1S: EDA-1

Runoff

Hydrograph

Time  (hours)
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Type III 24-hr
Middlesex-100yr Rainfall=7.00"

Runoff Area=216,189 sf
Runoff Volume=0.840 af

Runoff Depth=2.03"
Flow Length=504'

Tc=23.7 min
CN=54

6.80 cfs
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Summary for Subcatchment 2S: EDA-2

Runoff = 6.65 cfs @ 12.09 hrs,  Volume= 0.482 af,  Depth> 3.83"
     Routed to Reach 2R : DP-2

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 8.00-28.00 hrs, dt= 0.05 hrs
Type III 24-hr  Middlesex-100yr Rainfall=7.00"

Area (sf) CN Description
24,799 68 <50% Grass cover, Poor, HSG A

4,526 39 >75% Grass cover, Good, HSG A
554 98 Paved parking, HSG A

2,615 98 Roofs, HSG A
* 25,577 92 Gravel roads, HSG A

7,704 30 Woods, Good, HSG A
65,775 72 Weighted Average
62,606 95.18% Pervious Area

3,169 4.82% Impervious Area

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

6.0 Direct Entry, min

Subcatchment 2S: EDA-2

Runoff

Hydrograph

Time  (hours)
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Type III 24-hr
Middlesex-100yr Rainfall=7.00"

Runoff Area=65,775 sf
Runoff Volume=0.482 af

Runoff Depth>3.83"
Tc=6.0 min

CN=72

6.65 cfs
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Summary for Subcatchment 3S: Route 20

Runoff = 19.56 cfs @ 12.09 hrs,  Volume= 1.464 af,  Depth= 2.22"
     Routed to Reach 3R : 18-inch pipe

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 8.00-28.00 hrs, dt= 0.05 hrs
Type III 24-hr  Middlesex-100yr Rainfall=7.00"

Area (sf) CN Description
305,791 51 1 acre lots, 20% imp, HSG A

39,204 98 Paved roads w/curbs & sewers, HSG A
344,995 56 Weighted Average
244,633 70.91% Pervious Area
100,362 29.09% Impervious Area

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

5.0 Direct Entry, 

Subcatchment 3S: Route 20

Runoff

Hydrograph

Time  (hours)
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Type III 24-hr
Middlesex-100yr Rainfall=7.00"

Runoff Area=344,995 sf
Runoff Volume=1.464 af

Runoff Depth=2.22"
Tc=5.0 min

CN=56

19.56 cfs
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Summary for Reach 1R: DP-1

Inflow Area = 4.963 ac, 9.12% Impervious,  Inflow Depth = 2.03"    for  Middlesex-100yr event
Inflow = 6.80 cfs @ 12.37 hrs,  Volume= 0.840 af
Outflow = 6.80 cfs @ 12.37 hrs,  Volume= 0.840 af,  Atten= 0%,  Lag= 0.0 min

Routing by Stor-Ind+Trans method, Time Span= 8.00-28.00 hrs, dt= 0.05 hrs

Reach 1R: DP-1

Inflow
Outflow

Hydrograph

Time  (hours)
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Inflow Area=4.963 ac
6.80 cfs

6.80 cfs
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Summary for Reach 2R: DP-2

Inflow Area = 1.510 ac, 4.82% Impervious,  Inflow Depth > 3.83"    for  Middlesex-100yr event
Inflow = 6.65 cfs @ 12.09 hrs,  Volume= 0.482 af
Outflow = 6.65 cfs @ 12.09 hrs,  Volume= 0.482 af,  Atten= 0%,  Lag= 0.0 min

Routing by Stor-Ind+Trans method, Time Span= 8.00-28.00 hrs, dt= 0.05 hrs

Reach 2R: DP-2

Inflow
Outflow

Hydrograph
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Inflow Area=1.510 ac
6.65 cfs

6.65 cfs
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Summary for Reach 3R: 18-inch pipe

Inflow Area = 7.920 ac, 29.09% Impervious,  Inflow Depth = 2.22"    for  Middlesex-100yr event
Inflow = 19.56 cfs @ 12.09 hrs,  Volume= 1.464 af
Outflow = 12.29 cfs @ 12.10 hrs,  Volume= 1.464 af,  Atten= 37%,  Lag= 0.8 min

Routing by Stor-Ind+Trans method, Time Span= 8.00-28.00 hrs, dt= 0.05 hrs
Max. Velocity= 7.81 fps,  Min. Travel Time= 0.5 min
Avg. Velocity = 3.79 fps,  Avg. Travel Time= 1.1 min

Peak Storage= 449 cf @ 12.05 hrs
Average Depth at Peak Storage= 1.50'
Bank-Full Depth= 1.50'  Flow Area= 1.8 sf,  Capacity= 12.29 cfs

18.0"  Round Pipe
n= 0.011  Concrete pipe, straight & clean
Length= 254.0'   Slope= 0.0098 '/'
Inlet Invert= 159.09',  Outlet Invert= 156.60'

Reach 3R: 18-inch pipe

Inflow
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Hydrograph
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Inflow Area=7.920 ac
Avg. Flow Depth=1.50'

Max Vel=7.81 fps
18.0"

Round Pipe
n=0.011
L=254.0'

S=0.0098 '/'
Capacity=12.29 cfs

19.56 cfs

12.29 cfs
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Post-Development Hydrologic Analysis 
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Post-Development
 Conditions
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Routing Diagram for Proposed
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Area Listing (all nodes)

Area
(acres)

CN Description
(subcatchment-numbers)

7.020 51 1 acre lots, 20% imp, HSG A  (6S)
3.083 39 >75% Grass cover, Good, HSG A  (1S, 2S, 3S)
0.278 76 Gravel roads, HSG A  (2S, 3S)
0.544 98 Paved parking, HSG A  (1S, 2S)
0.900 98 Paved roads w/curbs & sewers, HSG A  (6S)
0.480 98 Roofs, HSG A  (1S, 2S)
1.885 30 Woods, Good, HSG A  (3S, 4S)
0.203 77 Woods, Good, HSG D  (3S)

14.393 53 TOTAL AREA
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Summary for Subcatchment 1S: PDA-1

Runoff = 1.30 cfs @ 12.09 hrs,  Volume= 0.095 af,  Depth= 1.20"
     Routed to Pond 5P : BASIN-1

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-28.00 hrs, dt= 0.04 hrs
Type III 24-hr  Middlesex-002yr Rainfall=3.10"

Area (sf) CN Description
20,110 98 Roofs, HSG A
14,080 39 >75% Grass cover, Good, HSG A

7,382 98 Paved parking, HSG A
41,572 78 Weighted Average
14,080 33.87% Pervious Area
27,492 66.13% Impervious Area

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

6.0 Direct Entry, Direct Entry - Building

Subcatchment 1S: PDA-1

Runoff

Hydrograph

Time  (hours)
282726252423222120191817161514131211109876543210
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lo

w
  (

cf
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0

Type III 24-hr
Middlesex-002yr Rainfall=3.10"

Runoff Area=41,572 sf
Runoff Volume=0.095 af

Runoff Depth=1.20"
Tc=6.0 min

CN=78

1.30 cfs
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Summary for Subcatchment 2S: PDA-2

Runoff = 0.04 cfs @ 13.63 hrs,  Volume= 0.021 af,  Depth= 0.11"
     Routed to Pond 5P : BASIN-1

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-28.00 hrs, dt= 0.04 hrs
Type III 24-hr  Middlesex-002yr Rainfall=3.10"

Area (sf) CN Description
83,102 39 >75% Grass cover, Good, HSG A
16,296 98 Paved parking, HSG A

2,463 76 Gravel roads, HSG A
818 98 Roofs, HSG A

102,679 50 Weighted Average
85,565 83.33% Pervious Area
17,114 16.67% Impervious Area

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

6.0 Direct Entry, MIN

Subcatchment 2S: PDA-2

Runoff

Hydrograph

Time  (hours)
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Type III 24-hr
Middlesex-002yr Rainfall=3.10"

Runoff Area=102,679 sf
Runoff Volume=0.021 af

Runoff Depth=0.11"
Tc=6.0 min

CN=50

0.04 cfs
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Summary for Subcatchment 3S: PDA-3

Runoff = 0.00 cfs @ 24.05 hrs,  Volume= 0.000 af,  Depth= 0.00"
     Routed to Reach 3R : Swale

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-28.00 hrs, dt= 0.04 hrs
Type III 24-hr  Middlesex-002yr Rainfall=3.10"

Area (sf) CN Description
37,114 39 >75% Grass cover, Good, HSG A

7,090 76 Gravel roads, HSG A
65,032 30 Woods, Good, HSG A

8,822 77 Woods, Good, HSG D
2,555 76 Gravel roads, HSG A

120,613 40 Weighted Average
120,613 100.00% Pervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)
17.4 50 0.0350 0.05 Sheet Flow, SF

Woods: Dense underbrush   n= 0.800   P2= 3.10"
0.9 97 0.1440 1.90 Shallow Concentrated Flow, SCF1

Woodland   Kv= 5.0 fps
0.0 6 0.6670 5.72 Shallow Concentrated Flow, SCF2

Short Grass Pasture   Kv= 7.0 fps
0.1 15 0.0130 2.31 Shallow Concentrated Flow, SCF3

Paved   Kv= 20.3 fps
0.1 6 0.0330 1.27 Shallow Concentrated Flow, SCF4

Short Grass Pasture   Kv= 7.0 fps
3.0 184 0.0430 1.04 Shallow Concentrated Flow, SCF5

Woodland   Kv= 5.0 fps
2.1 137 0.0240 1.08 Shallow Concentrated Flow, SCF6

Short Grass Pasture   Kv= 7.0 fps
0.1 9 0.2000 2.24 Shallow Concentrated Flow, SCF7

Woodland   Kv= 5.0 fps
23.7 504 Total
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Subcatchment 3S: PDA-3

Runoff

Hydrograph

Time  (hours)
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Type III 24-hr
Middlesex-002yr Rainfall=3.10"
Runoff Area=120,613 sf
Runoff Volume=0.000 af
Runoff Depth=0.00"
Flow Length=504'
Tc=23.7 min
CN=40

0.00 cfs
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Summary for Subcatchment 4S: PDA-4

Runoff = 0.00 cfs @ 0.00 hrs,  Volume= 0.000 af,  Depth= 0.00"
     Routed to Reach 2R : DP-2

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-28.00 hrs, dt= 0.04 hrs
Type III 24-hr  Middlesex-002yr Rainfall=3.10"

Area (sf) CN Description
17,100 30 Woods, Good, HSG A
17,100 100.00% Pervious Area

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

6.0 Direct Entry, MIN

Subcatchment 4S: PDA-4

Runoff

Hydrograph

Time  (hours)
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Type III 24-hr
Middlesex-002yr Rainfall=3.10"

Runoff Area=17,100 sf
Runoff Volume=0.000 af

Runoff Depth=0.00"
Tc=6.0 min

CN=30

0.00 cfs
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Summary for Subcatchment 6S: Route 20

Runoff = 0.83 cfs @ 12.31 hrs,  Volume= 0.164 af,  Depth= 0.25"
     Routed to Reach 4R : 18-inch pipe

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-28.00 hrs, dt= 0.04 hrs
Type III 24-hr  Middlesex-002yr Rainfall=3.10"

Area (sf) CN Description
305,791 51 1 acre lots, 20% imp, HSG A

39,204 98 Paved roads w/curbs & sewers, HSG A
344,995 56 Weighted Average
244,633 70.91% Pervious Area
100,362 29.09% Impervious Area

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

5.0 Direct Entry, 

Subcatchment 6S: Route 20

Runoff

Hydrograph

Time  (hours)
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Type III 24-hr
Middlesex-002yr Rainfall=3.10"

Runoff Area=344,995 sf
Runoff Volume=0.164 af

Runoff Depth=0.25"
Tc=5.0 min

CN=56

0.83 cfs
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Summary for Reach 1R: DP-1

Inflow Area = 3.312 ac, 30.92% Impervious,  Inflow Depth = 0.00"    for  Middlesex-002yr event
Inflow = 0.00 cfs @ 0.00 hrs,  Volume= 0.000 af
Outflow = 0.00 cfs @ 0.00 hrs,  Volume= 0.000 af,  Atten= 0%,  Lag= 0.0 min
     Routed to Reach 3R : Swale

Routing by Stor-Ind+Trans method, Time Span= 0.00-28.00 hrs, dt= 0.04 hrs

Reach 1R: DP-1

Inflow
Outflow

Hydrograph

Time  (hours)
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Inflow Area=3.312 ac

0.00 cfs
0.00 cfs
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Summary for Reach 2R: DP-2

Inflow Area = 0.393 ac, 0.00% Impervious,  Inflow Depth = 0.00"    for  Middlesex-002yr event
Inflow = 0.00 cfs @ 0.00 hrs,  Volume= 0.000 af
Outflow = 0.00 cfs @ 0.00 hrs,  Volume= 0.000 af,  Atten= 0%,  Lag= 0.0 min

Routing by Stor-Ind+Trans method, Time Span= 0.00-28.00 hrs, dt= 0.04 hrs

Reach 2R: DP-2

Inflow
Outflow

Hydrograph

Time  (hours)
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Inflow Area=0.393 ac

0.00 cfs
0.00 cfs
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Summary for Reach 3R: Swale

Inflow Area = 14.000 ac, 23.77% Impervious,  Inflow Depth = 0.14"    for  Middlesex-002yr event
Inflow = 0.83 cfs @ 12.34 hrs,  Volume= 0.164 af
Outflow = 0.83 cfs @ 12.37 hrs,  Volume= 0.164 af,  Atten= 0%,  Lag= 1.7 min

Routing by Stor-Ind+Trans method, Time Span= 0.00-28.00 hrs, dt= 0.04 hrs
Max. Velocity= 1.67 fps,  Min. Travel Time= 1.0 min
Avg. Velocity = 0.88 fps,  Avg. Travel Time= 1.9 min

Peak Storage= 51 cf @ 12.35 hrs
Average Depth at Peak Storage= 0.22' , Surface Width= 2.45'
Bank-Full Depth= 4.00'  Flow Area= 36.0 sf,  Capacity= 239.38 cfs

Custom cross-section,  Length= 102.0'   Slope= 0.0186 '/'
Constant n= 0.040  Winding stream, pools & shoals
Inlet Invert= 158.50',  Outlet Invert= 156.60'

Offset Elevation Chan.Depth
(feet) (feet) (feet)
0.00 160.00 0.00
5.00 159.00 1.00
9.00 157.00 3.00

10.00 156.00 4.00
12.00 156.00 4.00
13.00 157.00 3.00
17.00 159.00 1.00
22.00 160.00 0.00

Depth End Area Perim. Width Storage Discharge
(feet) (sq-ft) (feet) (feet) (cubic-feet) (cfs)
0.00 0.0 2.0 0.0 0 0.00
1.00 3.0 4.8 4.0 306 11.08
3.00 19.0 13.8 12.0 1,938 119.38
4.00 36.0 24.0 22.0 3,672 239.38
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Reach 3R: Swale

Inflow
Outflow

Hydrograph

Time  (hours)
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Inflow Area=14.000 ac
Avg. Flow Depth=0.22'

Max Vel=1.67 fps
n=0.040
L=102.0'

S=0.0186 '/'
Capacity=239.38 cfs

0.83 cfs
0.83 cfs
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Summary for Reach 4R: 18-inch pipe

Inflow Area = 7.920 ac, 29.09% Impervious,  Inflow Depth = 0.25"    for  Middlesex-002yr event
Inflow = 0.83 cfs @ 12.31 hrs,  Volume= 0.164 af
Outflow = 0.83 cfs @ 12.34 hrs,  Volume= 0.164 af,  Atten= 0%,  Lag= 1.6 min
     Routed to Reach 3R : Swale

Routing by Stor-Ind+Trans method, Time Span= 0.00-28.00 hrs, dt= 0.04 hrs
Max. Velocity= 2.75 fps,  Min. Travel Time= 0.9 min
Avg. Velocity = 1.57 fps,  Avg. Travel Time= 1.6 min

Peak Storage= 47 cf @ 12.32 hrs
Average Depth at Peak Storage= 0.30' , Surface Width= 1.46'
Bank-Full Depth= 2.08'  Flow Area= 3.4 sf,  Capacity= 18.55 cfs

25.0"  Round Pipe
n= 0.011  Concrete pipe, straight & clean
Length= 155.0'   Slope= 0.0039 '/'
Inlet Invert= 159.10',  Outlet Invert= 158.50'

Reach 4R: 18-inch pipe

Inflow
Outflow

Hydrograph

Time  (hours)
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Inflow Area=7.920 ac
Avg. Flow Depth=0.30'

Max Vel=2.75 fps
25.0"

Round Pipe
n=0.011
L=155.0'

S=0.0039 '/'
Capacity=18.55 cfs

0.83 cfs
0.83 cfs
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Summary for Pond 5P: BASIN-1

Inflow Area = 3.312 ac, 30.92% Impervious,  Inflow Depth = 0.42"    for  Middlesex-002yr event
Inflow = 1.30 cfs @ 12.09 hrs,  Volume= 0.117 af
Outflow = 0.08 cfs @ 16.13 hrs,  Volume= 0.098 af,  Atten= 94%,  Lag= 242.2 min
Discarded = 0.08 cfs @ 16.13 hrs,  Volume= 0.098 af
Primary = 0.00 cfs @ 0.00 hrs,  Volume= 0.000 af
     Routed to Reach 1R : DP-1
Secondary = 0.00 cfs @ 0.00 hrs,  Volume= 0.000 af
     Routed to Reach 2R : DP-2

Routing by Stor-Ind method, Time Span= 0.00-28.00 hrs, dt= 0.04 hrs
Peak Elev= 157.08' @ 16.13 hrs   Surf.Area= 2,703 sf   Storage= 2,496 cf

Plug-Flow detention time= 355.8 min calculated for 0.098 af (84% of inflow)
Center-of-Mass det. time= 283.3 min ( 1,165.5 - 882.2 )

Volume Invert Avail.Storage Storage Description
#1 156.00' 5,304 cf Custom Stage Data (Prismatic) Listed below (Recalc)

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

156.00 1,911 0 0
157.00 2,638 2,275 2,275
158.00 3,421 3,030 5,304

Device Routing     Invert Outlet Devices
#1 Discarded 156.00' 1.020 in/hr Exfiltration over Surface area   

Conductivity to Groundwater Elevation = 152.00'   
#2 Primary 157.30' 12.0" Vert. Orifice/Grate    C= 0.600   

Limited to weir flow at low heads   
#3 Secondary 157.50' 8.0' long  x 5.0' breadth Broad-Crested Rectangular Weir   

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

Discarded OutFlow  Max=0.08 cfs @ 16.13 hrs  HW=157.08'   (Free Discharge)
1=Exfiltration  ( Controls 0.08 cfs)

Primary OutFlow  Max=0.00 cfs @ 0.00 hrs  HW=156.00'   (Free Discharge)
2=Orifice/Grate  ( Controls 0.00 cfs)

Secondary OutFlow  Max=0.00 cfs @ 0.00 hrs  HW=156.00'   (Free Discharge)
3=Broad-Crested Rectangular Weir  ( Controls 0.00 cfs)
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Pond 5P: BASIN-1

Inflow
Outflow
Discarded
Primary
Secondary

Hydrograph

Time  (hours)
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Inflow Area=3.312 ac
Peak Elev=157.08'
Storage=2,496 cf

1.30 cfs

0.08 cfs
0.08 cfs

0.00 cfs
0.00 cfs
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Summary for Subcatchment 1S: PDA-1

Runoff = 2.54 cfs @ 12.09 hrs,  Volume= 0.182 af,  Depth= 2.29"
     Routed to Pond 5P : BASIN-1

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-28.00 hrs, dt= 0.04 hrs
Type III 24-hr  Middlesex-010yr Rainfall=4.50"

Area (sf) CN Description
20,110 98 Roofs, HSG A
14,080 39 >75% Grass cover, Good, HSG A

7,382 98 Paved parking, HSG A
41,572 78 Weighted Average
14,080 33.87% Pervious Area
27,492 66.13% Impervious Area

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

6.0 Direct Entry, Direct Entry - Building

Subcatchment 1S: PDA-1

Runoff

Hydrograph

Time  (hours)
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Type III 24-hr
Middlesex-010yr Rainfall=4.50"

Runoff Area=41,572 sf
Runoff Volume=0.182 af

Runoff Depth=2.29"
Tc=6.0 min

CN=78

2.54 cfs
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Summary for Subcatchment 2S: PDA-2

Runoff = 0.66 cfs @ 12.15 hrs,  Volume= 0.098 af,  Depth= 0.50"
     Routed to Pond 5P : BASIN-1

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-28.00 hrs, dt= 0.04 hrs
Type III 24-hr  Middlesex-010yr Rainfall=4.50"

Area (sf) CN Description
83,102 39 >75% Grass cover, Good, HSG A
16,296 98 Paved parking, HSG A

2,463 76 Gravel roads, HSG A
818 98 Roofs, HSG A

102,679 50 Weighted Average
85,565 83.33% Pervious Area
17,114 16.67% Impervious Area

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

6.0 Direct Entry, MIN

Subcatchment 2S: PDA-2

Runoff

Hydrograph

Time  (hours)
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Type III 24-hr
Middlesex-010yr Rainfall=4.50"

Runoff Area=102,679 sf
Runoff Volume=0.098 af

Runoff Depth=0.50"
Tc=6.0 min

CN=50

0.66 cfs



Type III 24-hr  Middlesex-010yr Rainfall=4.50"Proposed
Prepared by C1.0 Engineering & Development

Page 41HydroCAD® 10.10-7a  s/n 07330  © 2021 HydroCAD Software Solutions LLC

Summary for Subcatchment 3S: PDA-3

Runoff = 0.05 cfs @ 14.05 hrs,  Volume= 0.031 af,  Depth= 0.14"
     Routed to Reach 3R : Swale

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-28.00 hrs, dt= 0.04 hrs
Type III 24-hr  Middlesex-010yr Rainfall=4.50"

Area (sf) CN Description
37,114 39 >75% Grass cover, Good, HSG A

7,090 76 Gravel roads, HSG A
65,032 30 Woods, Good, HSG A

8,822 77 Woods, Good, HSG D
2,555 76 Gravel roads, HSG A

120,613 40 Weighted Average
120,613 100.00% Pervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)
17.4 50 0.0350 0.05 Sheet Flow, SF

Woods: Dense underbrush   n= 0.800   P2= 3.10"
0.9 97 0.1440 1.90 Shallow Concentrated Flow, SCF1

Woodland   Kv= 5.0 fps
0.0 6 0.6670 5.72 Shallow Concentrated Flow, SCF2

Short Grass Pasture   Kv= 7.0 fps
0.1 15 0.0130 2.31 Shallow Concentrated Flow, SCF3

Paved   Kv= 20.3 fps
0.1 6 0.0330 1.27 Shallow Concentrated Flow, SCF4

Short Grass Pasture   Kv= 7.0 fps
3.0 184 0.0430 1.04 Shallow Concentrated Flow, SCF5

Woodland   Kv= 5.0 fps
2.1 137 0.0240 1.08 Shallow Concentrated Flow, SCF6

Short Grass Pasture   Kv= 7.0 fps
0.1 9 0.2000 2.24 Shallow Concentrated Flow, SCF7

Woodland   Kv= 5.0 fps
23.7 504 Total
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Subcatchment 3S: PDA-3

Runoff

Hydrograph

Time  (hours)
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Type III 24-hr
Middlesex-010yr Rainfall=4.50"
Runoff Area=120,613 sf
Runoff Volume=0.031 af
Runoff Depth=0.14"
Flow Length=504'
Tc=23.7 min
CN=40

0.05 cfs



Type III 24-hr  Middlesex-010yr Rainfall=4.50"Proposed
Prepared by C1.0 Engineering & Development

Page 43HydroCAD® 10.10-7a  s/n 07330  © 2021 HydroCAD Software Solutions LLC

Summary for Subcatchment 4S: PDA-4

Runoff = 0.00 cfs @ 0.00 hrs,  Volume= 0.000 af,  Depth= 0.00"
     Routed to Reach 2R : DP-2

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-28.00 hrs, dt= 0.04 hrs
Type III 24-hr  Middlesex-010yr Rainfall=4.50"

Area (sf) CN Description
17,100 30 Woods, Good, HSG A
17,100 100.00% Pervious Area

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

6.0 Direct Entry, MIN

Subcatchment 4S: PDA-4

Runoff

Hydrograph

Time  (hours)
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Type III 24-hr
Middlesex-010yr Rainfall=4.50"

Runoff Area=17,100 sf
Runoff Volume=0.000 af

Runoff Depth=0.00"
Tc=6.0 min

CN=30

0.00 cfs
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Summary for Subcatchment 6S: Route 20

Runoff = 5.74 cfs @ 12.10 hrs,  Volume= 0.525 af,  Depth= 0.80"
     Routed to Reach 4R : 18-inch pipe

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-28.00 hrs, dt= 0.04 hrs
Type III 24-hr  Middlesex-010yr Rainfall=4.50"

Area (sf) CN Description
305,791 51 1 acre lots, 20% imp, HSG A

39,204 98 Paved roads w/curbs & sewers, HSG A
344,995 56 Weighted Average
244,633 70.91% Pervious Area
100,362 29.09% Impervious Area

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

5.0 Direct Entry, 

Subcatchment 6S: Route 20

Runoff

Hydrograph

Time  (hours)
282726252423222120191817161514131211109876543210

F
lo

w
  (

cf
s)

6

5

4

3

2

1

0

Type III 24-hr
Middlesex-010yr Rainfall=4.50"

Runoff Area=344,995 sf
Runoff Volume=0.525 af

Runoff Depth=0.80"
Tc=5.0 min

CN=56

5.74 cfs
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Summary for Reach 1R: DP-1

Inflow Area = 3.312 ac, 30.92% Impervious,  Inflow Depth = 0.30"    for  Middlesex-010yr event
Inflow = 0.38 cfs @ 12.48 hrs,  Volume= 0.084 af
Outflow = 0.38 cfs @ 12.48 hrs,  Volume= 0.084 af,  Atten= 0%,  Lag= 0.0 min
     Routed to Reach 3R : Swale

Routing by Stor-Ind+Trans method, Time Span= 0.00-28.00 hrs, dt= 0.04 hrs

Reach 1R: DP-1

Inflow
Outflow

Hydrograph
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Inflow Area=3.312 ac
0.38 cfs

0.38 cfs
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Summary for Reach 2R: DP-2

Inflow Area = 0.393 ac, 0.00% Impervious,  Inflow Depth = 0.86"    for  Middlesex-010yr event
Inflow = 0.64 cfs @ 12.48 hrs,  Volume= 0.028 af
Outflow = 0.64 cfs @ 12.48 hrs,  Volume= 0.028 af,  Atten= 0%,  Lag= 0.0 min

Routing by Stor-Ind+Trans method, Time Span= 0.00-28.00 hrs, dt= 0.04 hrs

Reach 2R: DP-2

Inflow
Outflow

Hydrograph

Time  (hours)
282726252423222120191817161514131211109876543210

F
lo

w
  (

cf
s)

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

Inflow Area=0.393 ac
0.64 cfs

0.64 cfs
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Summary for Reach 3R: Swale

Inflow Area = 14.000 ac, 23.77% Impervious,  Inflow Depth = 0.55"    for  Middlesex-010yr event
Inflow = 5.57 cfs @ 12.12 hrs,  Volume= 0.640 af
Outflow = 5.46 cfs @ 12.13 hrs,  Volume= 0.640 af,  Atten= 2%,  Lag= 1.0 min

Routing by Stor-Ind+Trans method, Time Span= 0.00-28.00 hrs, dt= 0.04 hrs
Max. Velocity= 3.05 fps,  Min. Travel Time= 0.6 min
Avg. Velocity = 1.31 fps,  Avg. Travel Time= 1.3 min

Peak Storage= 187 cf @ 12.13 hrs
Average Depth at Peak Storage= 0.68' , Surface Width= 3.37'
Bank-Full Depth= 4.00'  Flow Area= 36.0 sf,  Capacity= 239.38 cfs

Custom cross-section,  Length= 102.0'   Slope= 0.0186 '/'
Constant n= 0.040  Winding stream, pools & shoals
Inlet Invert= 158.50',  Outlet Invert= 156.60'

Offset Elevation Chan.Depth
(feet) (feet) (feet)
0.00 160.00 0.00
5.00 159.00 1.00
9.00 157.00 3.00

10.00 156.00 4.00
12.00 156.00 4.00
13.00 157.00 3.00
17.00 159.00 1.00
22.00 160.00 0.00

Depth End Area Perim. Width Storage Discharge
(feet) (sq-ft) (feet) (feet) (cubic-feet) (cfs)
0.00 0.0 2.0 0.0 0 0.00
1.00 3.0 4.8 4.0 306 11.08
3.00 19.0 13.8 12.0 1,938 119.38
4.00 36.0 24.0 22.0 3,672 239.38
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Reach 3R: Swale

Inflow
Outflow

Hydrograph

Time  (hours)
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Inflow Area=14.000 ac
Avg. Flow Depth=0.68'

Max Vel=3.05 fps
n=0.040
L=102.0'

S=0.0186 '/'
Capacity=239.38 cfs

5.57 cfs
5.46 cfs
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Summary for Reach 4R: 18-inch pipe

Inflow Area = 7.920 ac, 29.09% Impervious,  Inflow Depth = 0.80"    for  Middlesex-010yr event
Inflow = 5.74 cfs @ 12.10 hrs,  Volume= 0.525 af
Outflow = 5.57 cfs @ 12.12 hrs,  Volume= 0.525 af,  Atten= 3%,  Lag= 1.2 min
     Routed to Reach 3R : Swale

Routing by Stor-Ind+Trans method, Time Span= 0.00-28.00 hrs, dt= 0.04 hrs
Max. Velocity= 4.77 fps,  Min. Travel Time= 0.5 min
Avg. Velocity = 2.09 fps,  Avg. Travel Time= 1.2 min

Peak Storage= 184 cf @ 12.11 hrs
Average Depth at Peak Storage= 0.79' , Surface Width= 2.02'
Bank-Full Depth= 2.08'  Flow Area= 3.4 sf,  Capacity= 18.55 cfs

25.0"  Round Pipe
n= 0.011  Concrete pipe, straight & clean
Length= 155.0'   Slope= 0.0039 '/'
Inlet Invert= 159.10',  Outlet Invert= 158.50'

Reach 4R: 18-inch pipe

Inflow
Outflow

Hydrograph

Time  (hours)
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Inflow Area=7.920 ac
Avg. Flow Depth=0.79'

Max Vel=4.77 fps
25.0"

Round Pipe
n=0.011
L=155.0'

S=0.0039 '/'
Capacity=18.55 cfs

5.74 cfs
5.57 cfs
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Summary for Pond 5P: BASIN-1

Inflow Area = 3.312 ac, 30.92% Impervious,  Inflow Depth = 1.02"    for  Middlesex-010yr event
Inflow = 3.07 cfs @ 12.10 hrs,  Volume= 0.281 af
Outflow = 1.12 cfs @ 12.48 hrs,  Volume= 0.235 af,  Atten= 64%,  Lag= 22.7 min
Discarded = 0.10 cfs @ 12.48 hrs,  Volume= 0.124 af
Primary = 0.38 cfs @ 12.48 hrs,  Volume= 0.084 af
     Routed to Reach 1R : DP-1
Secondary = 0.64 cfs @ 12.48 hrs,  Volume= 0.028 af
     Routed to Reach 2R : DP-2

Routing by Stor-Ind method, Time Span= 0.00-28.00 hrs, dt= 0.04 hrs
Peak Elev= 157.60' @ 12.48 hrs   Surf.Area= 3,112 sf   Storage= 4,014 cf

Plug-Flow detention time= 217.2 min calculated for 0.235 af (84% of inflow)
Center-of-Mass det. time= 145.5 min ( 1,011.7 - 866.2 )

Volume Invert Avail.Storage Storage Description
#1 156.00' 5,304 cf Custom Stage Data (Prismatic) Listed below (Recalc)

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

156.00 1,911 0 0
157.00 2,638 2,275 2,275
158.00 3,421 3,030 5,304

Device Routing     Invert Outlet Devices
#1 Discarded 156.00' 1.020 in/hr Exfiltration over Surface area   

Conductivity to Groundwater Elevation = 152.00'   
#2 Primary 157.30' 12.0" Vert. Orifice/Grate    C= 0.600   

Limited to weir flow at low heads   
#3 Secondary 157.50' 8.0' long  x 5.0' breadth Broad-Crested Rectangular Weir   

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

Discarded OutFlow  Max=0.10 cfs @ 12.48 hrs  HW=157.60'   (Free Discharge)
1=Exfiltration  ( Controls 0.10 cfs)

Primary OutFlow  Max=0.38 cfs @ 12.48 hrs  HW=157.60'   (Free Discharge)
2=Orifice/Grate  (Orifice Controls 0.38 cfs @ 1.88 fps)

Secondary OutFlow  Max=0.63 cfs @ 12.48 hrs  HW=157.60'   (Free Discharge)
3=Broad-Crested Rectangular Weir  (Weir Controls 0.63 cfs @ 0.76 fps)
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Pond 5P: BASIN-1

Inflow
Outflow
Discarded
Primary
Secondary

Hydrograph

Time  (hours)
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Inflow Area=3.312 ac
Peak Elev=157.60'
Storage=4,014 cf

3.07 cfs

1.12 cfs

0.10 cfs
0.38 cfs0.64 cfs
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Summary for Subcatchment 1S: PDA-1

Runoff = 4.94 cfs @ 12.09 hrs,  Volume= 0.356 af,  Depth= 4.47"
     Routed to Pond 5P : BASIN-1

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-28.00 hrs, dt= 0.04 hrs
Type III 24-hr  Middlesex-100yr Rainfall=7.00"

Area (sf) CN Description
20,110 98 Roofs, HSG A
14,080 39 >75% Grass cover, Good, HSG A

7,382 98 Paved parking, HSG A
41,572 78 Weighted Average
14,080 33.87% Pervious Area
27,492 66.13% Impervious Area

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

6.0 Direct Entry, Direct Entry - Building

Subcatchment 1S: PDA-1

Runoff

Hydrograph

Time  (hours)
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Type III 24-hr
Middlesex-100yr Rainfall=7.00"

Runoff Area=41,572 sf
Runoff Volume=0.356 af

Runoff Depth=4.47"
Tc=6.0 min

CN=78

4.94 cfs
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Summary for Subcatchment 2S: PDA-2

Runoff = 3.93 cfs @ 12.10 hrs,  Volume= 0.327 af,  Depth= 1.67"
     Routed to Pond 5P : BASIN-1

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-28.00 hrs, dt= 0.04 hrs
Type III 24-hr  Middlesex-100yr Rainfall=7.00"

Area (sf) CN Description
83,102 39 >75% Grass cover, Good, HSG A
16,296 98 Paved parking, HSG A

2,463 76 Gravel roads, HSG A
818 98 Roofs, HSG A

102,679 50 Weighted Average
85,565 83.33% Pervious Area
17,114 16.67% Impervious Area

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

6.0 Direct Entry, MIN

Subcatchment 2S: PDA-2

Runoff

Hydrograph

Time  (hours)
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Type III 24-hr
Middlesex-100yr Rainfall=7.00"

Runoff Area=102,679 sf
Runoff Volume=0.327 af

Runoff Depth=1.67"
Tc=6.0 min

CN=50

3.93 cfs
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Summary for Subcatchment 3S: PDA-3

Runoff = 1.05 cfs @ 12.50 hrs,  Volume= 0.194 af,  Depth= 0.84"
     Routed to Reach 3R : Swale

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-28.00 hrs, dt= 0.04 hrs
Type III 24-hr  Middlesex-100yr Rainfall=7.00"

Area (sf) CN Description
37,114 39 >75% Grass cover, Good, HSG A

7,090 76 Gravel roads, HSG A
65,032 30 Woods, Good, HSG A

8,822 77 Woods, Good, HSG D
2,555 76 Gravel roads, HSG A

120,613 40 Weighted Average
120,613 100.00% Pervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)
17.4 50 0.0350 0.05 Sheet Flow, SF

Woods: Dense underbrush   n= 0.800   P2= 3.10"
0.9 97 0.1440 1.90 Shallow Concentrated Flow, SCF1

Woodland   Kv= 5.0 fps
0.0 6 0.6670 5.72 Shallow Concentrated Flow, SCF2

Short Grass Pasture   Kv= 7.0 fps
0.1 15 0.0130 2.31 Shallow Concentrated Flow, SCF3

Paved   Kv= 20.3 fps
0.1 6 0.0330 1.27 Shallow Concentrated Flow, SCF4

Short Grass Pasture   Kv= 7.0 fps
3.0 184 0.0430 1.04 Shallow Concentrated Flow, SCF5

Woodland   Kv= 5.0 fps
2.1 137 0.0240 1.08 Shallow Concentrated Flow, SCF6

Short Grass Pasture   Kv= 7.0 fps
0.1 9 0.2000 2.24 Shallow Concentrated Flow, SCF7

Woodland   Kv= 5.0 fps
23.7 504 Total
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Subcatchment 3S: PDA-3

Runoff

Hydrograph

Time  (hours)
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Type III 24-hr
Middlesex-100yr Rainfall=7.00"

Runoff Area=120,613 sf
Runoff Volume=0.194 af

Runoff Depth=0.84"
Flow Length=504'

Tc=23.7 min
CN=40

1.05 cfs
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Summary for Subcatchment 4S: PDA-4

Runoff = 0.01 cfs @ 13.77 hrs,  Volume= 0.007 af,  Depth= 0.21"
     Routed to Reach 2R : DP-2

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-28.00 hrs, dt= 0.04 hrs
Type III 24-hr  Middlesex-100yr Rainfall=7.00"

Area (sf) CN Description
17,100 30 Woods, Good, HSG A
17,100 100.00% Pervious Area

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

6.0 Direct Entry, MIN

Subcatchment 4S: PDA-4

Runoff

Hydrograph

Time  (hours)
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Type III 24-hr
Middlesex-100yr Rainfall=7.00"

Runoff Area=17,100 sf
Runoff Volume=0.007 af

Runoff Depth=0.21"
Tc=6.0 min

CN=30

0.01 cfs
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Summary for Subcatchment 6S: Route 20

Runoff = 19.96 cfs @ 12.08 hrs,  Volume= 1.464 af,  Depth= 2.22"
     Routed to Reach 4R : 18-inch pipe

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-28.00 hrs, dt= 0.04 hrs
Type III 24-hr  Middlesex-100yr Rainfall=7.00"

Area (sf) CN Description
305,791 51 1 acre lots, 20% imp, HSG A

39,204 98 Paved roads w/curbs & sewers, HSG A
344,995 56 Weighted Average
244,633 70.91% Pervious Area
100,362 29.09% Impervious Area

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

5.0 Direct Entry, 

Subcatchment 6S: Route 20

Runoff

Hydrograph

Time  (hours)
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Type III 24-hr
Middlesex-100yr Rainfall=7.00"

Runoff Area=344,995 sf
Runoff Volume=1.464 af

Runoff Depth=2.22"
Tc=5.0 min

CN=56

19.96 cfs
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Summary for Reach 1R: DP-1

Inflow Area = 3.312 ac, 30.92% Impervious,  Inflow Depth = 0.79"    for  Middlesex-100yr event
Inflow = 1.53 cfs @ 12.14 hrs,  Volume= 0.219 af
Outflow = 1.53 cfs @ 12.14 hrs,  Volume= 0.219 af,  Atten= 0%,  Lag= 0.0 min
     Routed to Reach 3R : Swale

Routing by Stor-Ind+Trans method, Time Span= 0.00-28.00 hrs, dt= 0.04 hrs

Reach 1R: DP-1

Inflow
Outflow

Hydrograph

Time  (hours)
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Inflow Area=3.312 ac
1.53 cfs

1.53 cfs
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Summary for Reach 2R: DP-2

Inflow Area = 0.393 ac, 0.00% Impervious,  Inflow Depth = 8.69"    for  Middlesex-100yr event
Inflow = 6.41 cfs @ 12.14 hrs,  Volume= 0.284 af
Outflow = 6.41 cfs @ 12.14 hrs,  Volume= 0.284 af,  Atten= 0%,  Lag= 0.0 min

Routing by Stor-Ind+Trans method, Time Span= 0.00-28.00 hrs, dt= 0.04 hrs

Reach 2R: DP-2
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Summary for Reach 3R: Swale

Inflow Area = 14.000 ac, 23.77% Impervious,  Inflow Depth = 1.61"    for  Middlesex-100yr event
Inflow = 20.81 cfs @ 12.10 hrs,  Volume= 1.877 af
Outflow = 20.55 cfs @ 12.12 hrs,  Volume= 1.877 af,  Atten= 1%,  Lag= 0.8 min

Routing by Stor-Ind+Trans method, Time Span= 0.00-28.00 hrs, dt= 0.04 hrs
Max. Velocity= 4.17 fps,  Min. Travel Time= 0.4 min
Avg. Velocity = 1.75 fps,  Avg. Travel Time= 1.0 min

Peak Storage= 509 cf @ 12.11 hrs
Average Depth at Peak Storage= 1.41' , Surface Width= 5.65'
Bank-Full Depth= 4.00'  Flow Area= 36.0 sf,  Capacity= 239.38 cfs

Custom cross-section,  Length= 102.0'   Slope= 0.0186 '/'
Constant n= 0.040  Winding stream, pools & shoals
Inlet Invert= 158.50',  Outlet Invert= 156.60'

Offset Elevation Chan.Depth
(feet) (feet) (feet)
0.00 160.00 0.00
5.00 159.00 1.00
9.00 157.00 3.00

10.00 156.00 4.00
12.00 156.00 4.00
13.00 157.00 3.00
17.00 159.00 1.00
22.00 160.00 0.00

Depth End Area Perim. Width Storage Discharge
(feet) (sq-ft) (feet) (feet) (cubic-feet) (cfs)
0.00 0.0 2.0 0.0 0 0.00
1.00 3.0 4.8 4.0 306 11.08
3.00 19.0 13.8 12.0 1,938 119.38
4.00 36.0 24.0 22.0 3,672 239.38
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Reach 3R: Swale
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Inflow Area=14.000 ac
Avg. Flow Depth=1.41'
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Summary for Reach 4R: 18-inch pipe

Inflow Area = 7.920 ac, 29.09% Impervious,  Inflow Depth = 2.22"    for  Middlesex-100yr event
Inflow = 19.96 cfs @ 12.08 hrs,  Volume= 1.464 af
Outflow = 19.42 cfs @ 12.10 hrs,  Volume= 1.464 af,  Atten= 3%,  Lag= 0.9 min
     Routed to Reach 3R : Swale

Routing by Stor-Ind+Trans method, Time Span= 0.00-28.00 hrs, dt= 0.04 hrs
Max. Velocity= 6.20 fps,  Min. Travel Time= 0.4 min
Avg. Velocity = 2.66 fps,  Avg. Travel Time= 1.0 min

Peak Storage= 498 cf @ 12.09 hrs
Average Depth at Peak Storage= 1.85' , Surface Width= 1.31'
Bank-Full Depth= 2.08'  Flow Area= 3.4 sf,  Capacity= 18.55 cfs

25.0"  Round Pipe
n= 0.011  Concrete pipe, straight & clean
Length= 155.0'   Slope= 0.0039 '/'
Inlet Invert= 159.10',  Outlet Invert= 158.50'

Reach 4R: 18-inch pipe
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Summary for Pond 5P: BASIN-1

Inflow Area = 3.312 ac, 30.92% Impervious,  Inflow Depth = 2.48"    for  Middlesex-100yr event
Inflow = 8.87 cfs @ 12.09 hrs,  Volume= 0.683 af
Outflow = 8.05 cfs @ 12.14 hrs,  Volume= 0.632 af,  Atten= 9%,  Lag= 2.6 min
Discarded = 0.11 cfs @ 12.14 hrs,  Volume= 0.136 af
Primary = 1.53 cfs @ 12.14 hrs,  Volume= 0.219 af
     Routed to Reach 1R : DP-1
Secondary = 6.41 cfs @ 12.14 hrs,  Volume= 0.277 af
     Routed to Reach 2R : DP-2

Routing by Stor-Ind method, Time Span= 0.00-28.00 hrs, dt= 0.04 hrs
Peak Elev= 157.96' @ 12.14 hrs   Surf.Area= 3,391 sf   Storage= 5,173 cf

Plug-Flow detention time= 97.5 min calculated for 0.632 af (93% of inflow)
Center-of-Mass det. time= 59.0 min ( 904.4 - 845.4 )

Volume Invert Avail.Storage Storage Description
#1 156.00' 5,304 cf Custom Stage Data (Prismatic) Listed below (Recalc)

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

156.00 1,911 0 0
157.00 2,638 2,275 2,275
158.00 3,421 3,030 5,304

Device Routing     Invert Outlet Devices
#1 Discarded 156.00' 1.020 in/hr Exfiltration over Surface area   

Conductivity to Groundwater Elevation = 152.00'   
#2 Primary 157.30' 12.0" Vert. Orifice/Grate    C= 0.600   

Limited to weir flow at low heads   
#3 Secondary 157.50' 8.0' long  x 5.0' breadth Broad-Crested Rectangular Weir   

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

Discarded OutFlow  Max=0.11 cfs @ 12.14 hrs  HW=157.95'   (Free Discharge)
1=Exfiltration  ( Controls 0.11 cfs)

Primary OutFlow  Max=1.49 cfs @ 12.14 hrs  HW=157.95'   (Free Discharge)
2=Orifice/Grate  (Orifice Controls 1.49 cfs @ 2.75 fps)

Secondary OutFlow  Max=6.21 cfs @ 12.14 hrs  HW=157.95'   (Free Discharge)
3=Broad-Crested Rectangular Weir  (Weir Controls 6.21 cfs @ 1.72 fps)
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Pond 5P: BASIN-1
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APPENDIX D            
TSS Removal, Water Quality Volume and Recharge Calculations 



INSTRUCTIONS: Non-automated: Mar. 4, 2008

1. Sheet is nonautomated. Print sheet and complete using hand calculations. Column A and B: See MassDEP Structural BMP Table
2. The calculations must be completed using the Column Headings specified in Chart and Not the Excel Column Headings
3. To complete Chart Column D, multiple Column B value within Row x Column C value within Row
4. To complete Chart Column E value, subtract Column D value within Row from Column C within Row
5. Total TSS Removal = Sum All Values in Column D

Location:                           
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TSS Removal Starting TSS Amount Remaining

BMP1 Rate1
Load* Removed (B*C) Load (C-D)

1.00

Total TSS Removal =

Separate Form Needs to 
be Completed for Each 
Outlet or BMP Train

Project:
Prepared By: *Equals remaining load from previous BMP (E)

Date: which enters the BMP
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Non-automated TSS Calculation Sheet must be used if Proprietary BMP Proposed
1. From MassDEP Stormwater Handbook Vol. 1 Mass. Dept. of Environmental Protection

East Parking Lot

Deep Sump and 
Hooded Catch
Basin
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85%

Cascade

May 1, 2023
William Doyle, PE

Stormceptor
CDS 1515 3-C



INSTRUCTIONS: Non-automated: Mar. 4, 2008

1. Sheet is nonautomated. Print sheet and complete using hand calculations. Column A and B: See MassDEP Structural BMP Table
2. The calculations must be completed using the Column Headings specified in Chart and Not the Excel Column Headings
3. To complete Chart Column D, multiple Column B value within Row x Column C value within Row
4. To complete Chart Column E value, subtract Column D value within Row from Column C within Row
5. Total TSS Removal = Sum All Values in Column D

Location:                           

A B C D E
TSS Removal Starting TSS Amount Remaining

BMP1 Rate1
Load* Removed (B*C) Load (C-D)
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1. From MassDEP Stormwater Handbook Vol. 1 Mass. Dept. of Environmental Protection
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Parameter Brief 
 

Removal of Suspended Solids using the CDS® System – 
Laboratory Evaluations 

 
The CDS® system is a hydrodynamic separator which uses patented continuous 
deflective separation (CDS) technology to separate and capture trash, debris, sediment 
and oil and grease from stormwater runoff. Indirect screening allows for 100% removal 
of floatables and neutrally buoyant material without blinding the screen.  Flow and 
screening controls separate captured solids and minimize resuspension of previously 
captured pollutants. 

 
The CDS system can effectively capture 100% of particulate material, including trash 
and debris, greater than screen aperture size (2400 or 4700 microns). In addition, the 
CDS can remove medium and coarse sediments. A full-scale laboratory evaluation of 
the CDS system using test materials with various particle size distributions is summarized 
here. 

 
Laboratory Study – Full-Scale Evaluation at University of Florida 

 
A full-scale CDS unit (Model CDS2020-5B) was tested at the facility of University of 
Florida, Gainesville, FL.  This full-scale CDS unit was evaluated under controlled 
laboratory conditions of pumped influent and the controlled addition of sediment. 

 
Two different gradations of silica sand material (UF Sediment & OK-110) were used in 
the CDS performance evaluation.  The particle size distributions (PSD) of the test 
materials were analyzed using standard method “Gradation ASTM D-422 with 
Hydrometer” by a certified laboratory. UF Sediment is a mixture of three different U.S. 
Silica Sand products referred as:  “Sil-Co-Sil 106”, “#1 DRY” and “20/40 Oil Frac”. 
Particle size distribution analysis shows that the UF Sediment has a very fine gradation 
(d50 = 20 to 30 µm) covering a wide size range (uniform coefficient Cu averaged at 10.6). 
In comparison with the hypothetical TSS gradation specified in the NJDEP (New Jersey 
Department of Environmental Protection) and NJCAT (New Jersey Corporation for 
Advanced Technology) protocol for lab testing, the UF Sediment covers a similar range 
of particle size but with a finer d50 (d50 for NJDEP is approximately 50 µm) (NJDEP, 
2003).  The OK-110 silica sand is a commercial product of U.S. Silica Sand.  The 
particle size distribution analysis of this material, also included in Figure 1, shows that 
99.9% of the OK-110 sand is finer than 250 microns, with a mean particle size (d50) of 
106 microns. The PSDs for the test material are shown in Figure 1. 

RS-2020 
10/08 

©2013 Contech Engineered Solutions 
ContechES.com/urbangreen 

Page 1 of 4  



Parameter Brief  
 
 
 

 
Figure 1. Particle size distributions for the test materials, as compared to the 
NJCAT/NJDEP theoretical distribution. 

 
Tests were conducted to quantify the CDS unit (1.1 cfs design capacity) performance at 
various flow rates, ranging from 1% up to 125% of the design capacity of the unit, using 
the 2400 micron screen. All tests were conducted with controlled influent concentrations 
approximately 200 mg/L. Effluent samples were taken at equal time intervals across the 
entire duration of each test run. These samples were then processed with a Dekaport 
Cone sample splitter to obtain representative sub-samples for Suspended Sediment 
Concentration (SSC – ASTM Standard Method D3977-97) and particle size distribution 
analysis. 

 
Results and Modeling 

 
Based on the testing data from the University of Florida, a performance model was 
developed for the CDS system.  A regression analysis was used to develop a fitting 
curve for the scattered data points at various design flow rates. This model, which 
demonstrated good agreement with the laboratory data, can then be used to predict 
CDS system performance with respect to SSC removal for any particle size gradation 
assuming sandy-silt type of inorganic components of SSC.  Figure 2 shows CDS 
predictive performance for two typical particle size gradations (NJCAT gradation and 
OK-110 sand). 
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Figure 2. CDS stormwater treatment predictive performance for various particle 
gradations as a function of operating rate. 

 
Many regulatory jurisdictions set a performance standard for hydrodynamic devices by 
stating that the devices shall be capable of achieving an 80% removal efficiency for 
particles having a mean particle size (d50) of 125 microns (WADOE, 2008). The model 
can be used to calculate the expected performance of such a PSD (shown in Figure 3). 
Supported by the laboratory data, the model indicates (Figure 4) that the CDS system 
with 2400 micron screen achieves approximately 80% removal at 100% of design flow 
rate, for this particle size distribution (d50 = 125 µm). 

 
 
 

Particle Size Distribution 
 

100 
90 
80 
70 
60 
50 
40 
30 
20 
10 

0 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
1 10 100 1000 10000 

Particle Size (micron) 
 

Figure 3. PSD with d50 = 125 microns, used to model performance for Ecology 
submittal. 
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Figure 4. Modeled performance for CDS unit with 2400 microns screen, using 
Ecology PSD. 
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The CDS® Unit for Removal of Oil and Grease 
 
The CDS system is a hydrodynamic separator which uses patented continuous 
deflective separation (CDS) technology to separate and trap debris, sediment and oil 
and grease from stormwater runoff.  Indirect screening allows for 100% removal of 
floatables and neutrally buoyant material without blinding.  Flow and screening controls 
separate captured solids and minimize resuspension of previously captured pollutants.   
 
Oil and grease (O&G) are commonly found in stormwater runoff from automobiles and 
associated anthropogenic activities. O&G appear in many different forms in stormwater 
runoff: free, dissolved, emulsified, and attached to sediments. Total Petroleum 
Hydrocarbons (TPH) is the usual analytical measure of fuels, oil and grease (O&G) for 
stormwater. Typically the concentrations of TPH associated with runoff from streets and 
parking lots range from 2.7 to 27 mg/l (FHWA, 1996).  The Oregon Association of Clean 
Water Agencies (ACWA) reports O&G levels for runoff from different land uses for the 
period of 1991 – 1996, as shown in Table 1. 
 

Table 1. O&G levels from different land uses. 
Land Use Median 

(mg/L) 
Range 
(mg/L) 

Residential 1.2 ND - 12.6 
Commercial 2.4 ND – 18 

Industrial 2.0 ND – 107.6 (12 mg/l next highest) 
Mixed 1.0 ND –28 

 
CDS units can be equipped with a conventional oil baffle to capture and retain oil, 
grease, and other TPH pollutant as they are transported through the storm drain system 
during wet weather (stormwater) and dry weather (spills) flows.  In addition, CDS units 
with the addition of oil sorbents can ensure the permanent removal of the free oil and 
grease from stormwater runoff.  Laboratory investigations into the CDS unit’s removal of 
oils and greases are summarized below. 
 

Laboratory Studies – CDS Unit at Portland State University, 2003 
In 2003, Slominski and Wells at Portland State University conducted tests on a CDS 
Model 20_20 unit equipped with a 2400 micron screen and oil baffle.  Tests were 
conducted at 25, 50 and 75 percent of the unit’s hydraulic capacity (500 gpm) for the 
removal of used motor oil with influent concentrations of 10, 25 and 50 mg/L.  A 
summary of the test is shown in Table 2 (Slominski and Wells, 2003). 
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Massachusetts Stormwater 
Evaluation Project 
 
 
(413) 545-5532 
(413) 545-2304 FAX 
www.mastep.net 

 
 

Technology Name:  CDS (Continuous Deflective Separator) - Contech Stormwater Solutions, Inc. 
 
Studies Reviewed:  

•••• Independent Review of CDS 2015 Product Evaluation, FB Environmental Associates, 2009. 

•••• NJCAT Technology Verification Addendum Report High Efficiency Continuous Deflective 
Separators CDS Technologies Inc.  December 2004 

•••• Continuous Deflection Separation (CDS) Unit For Sediment 
 Control In Brevard County, Florida  January, 2000 

 
 

Date:  12/16/2009  
Reviewer:  Jerry Schoen 
 
Rating:   2 
 
Brief rationale for rating: MASTEP rating is based primarily on FB Environmental 2009 laboratory study. 
This study generally followed NJDEP-recommended laboratory test protocols, with some exceptions: no 
evidence of a Quality Assurance Project Plan, little discussion of quality control, higher than recommended 
particle size distribution, limited range of influent sediment concentration, sediments analyzed by SSC method 
but not TSS.  
 
The Florida field study monitored 5 storm events and encountered sampling/equipment problems in four of 
them.  The NJCAT lab study was conducted on a unit that was specially modified for testing in New Jersey, 
and is now being sold in NJ and NY.   
 
 
Other Comments:  

FB Environmental Associates study:  
•••• OK-110 sediment mix used. This is recommended by Maine DEP, but produces 

sediments somewhat larger than those recommended by New Jersey DEP.   
•••• Sediment analysis conducted with whole sample; essentially SSC method. SSC is 

generally regarded as more accurate than TSS method, but comparisons with other 
studies or products that use TSS data are problematic. 

•••• Full range of flows were tested.  
•••• Only one target sediment concentration was tested; average influent SSC was 313 

mg/l, slightly outside of recommended 100-300 mg/l range.  
•••• Scour test was performed; system produced no scour at flows up to 137% of 

capacity. 
 

NJCAT Study 
� Expectations of sediment removal performance comparable to this study should be confined to 

units that contain the sediment weir and a 2400 micron screen.   
� The study did not include a scour test.  
� A particularly fine sediment mix (Sil-Col-Sil 106, pre-washed to remove all particles > 100 

microns), which makes sediment removal more difficult. Higher removal efficiencies may be 
obtained if sediment particle size range is larger.  



 

Center For Energy Efficiency and Renewable Energy  Page 2  
University of Massachusetts – Amherst  February 11, 1999 

� A narrow range of influent sediment (164 – 203 mg/l, average 184), was tested but this is within 
the NJDEP-recommended 100-300 mg/l range.  

� TSS analysis appears to have been performed by a non- standardized method. 
� No discussion of quality control. 

 
Brevard County FL study 

� This study was performed before release of the TARP Tier II Protocols and does not conform to 
them. 

� The study states that “testing under higher flow conditions would be desirable.” 
� TSS, BOD, COD, pH, total phosphorus, and turbidity were monitored. 
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   Table 2. Summary of oil and grease tests (Slominski and Wells, 2003). 

Flow Rate 
(gpm) 

Influent Conc. 
(mg/L) 

Average Effluent 
Conc. (mg/L) 

Removal Efficiency 
(%) 

125 7.2 3.5 51 
125 18.3 1.5 92 
125 46.2 3.5 92 
250 9.9 2 80 
250 22.8 5 78 
250 45.6 7.5 84 
375 10.5 7.5 29 
375 21.9 16 27 
375 46.9 27 42 

 

Laboratory Studies – CDS Unit Oil Spill Test at Portland State University, 2003 
 
In addition to the regular capture test performed to measure the removal of free oil and 
grease from stormwater, Slominski and Wells (2003) also performed an oil spill test.  
The unit performed extremely well in the oil spill test, with the peak oil concentration in 
the effluent occurring right as the addition of oil to the unit stopped. This showed a 
capture rate of more than 99.75% of the oil dumped into the unit (82,000 mg/L). This 
demonstrates that a CDS unit would be a very effective means of containing an oil spill. 
An oil storage capacity chart for the CDS unit is available on request. 
 
 
Laboratory Study – CDS Unit with Sorbents at University of California, Los 
Angeles (UCLA) 
Studies by Stenstrom and Lau (1998) at UCLA demonstrated that the CDS unit with 
sorbents can achieve 80 to 90 percent removal of oil and grease at influent 
concentrations ranging from 13.6 mg/L to 41.1 mg/L.  Test results showed that the 
effluent oil and grease concentrations were less than 10 mg/L. 
A series of nine laboratory experiments were performed on a CDS unit (Model 
PMSU20_15) to determine its ability to remove free oil and grease using sorbents 
(Stenstrom and Lau, 1998).  One control experiment was performed without sorbents.  
The focus of this study was to evaluate the effectiveness of various sorbent materials to 
control the typically low concentrations of free oil and grease found in urban stormwater 
runoff when applied within the separation chamber of a CDS unit.  The conventional oil 
baffle was not installed within the CDS unit during this evaluation.  The sorbents were 
allowed to float on the surface of the separation chamber of the CDS device.  Different 
amounts of each sorbent were used because of the varying properties of the sorbents 
(density and surface area). 
Tests were performed using a 2400-micron screen over 30 minutes at 125 gpm 
(approximately 40% of the CDS unit’s nominal flow capacity).  Used motor oil (Specific 
Gravity = 0.86) was introduced into the feed of the CDS at approximately 25 mg/L, which 
is generally the upper limit of oil and grease concentrations found in stormwater runoff.  
Oil and grease were measured at various times (influent/effluent) to determine the 
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removal efficiency.  Background oil and grease was measured as well as oil and grease 
released from the sorbents after the influent oil and grease was reduced to zero. 
Five commercially available sorbents were evaluated.  Two sorbents were found 
particularly effective and they are:  

 OARS™ (AbTech Industries, 4110N. Scottsdale Rd., Suite 235, Scottsdale, AZ 
85251) 

 Rubberizer™ (Haz-Mat Response Technologies, Inc., 4626 Santa Fe Street, San 
Diego, CA 92109)  

Results from the sorbent laboratory study (Stenstrom and Lau, 1998) are shown in Table 
3. 
 
   Table 3. Performance of Oil and Grease Removal of CDS Units. 

Test 
No. 

Sorbent 
Type 

Sorbent 
Mass (g) 

Influent 
(mg/L) 

Effluent 
(mg/L) 

Percent 
Removal 

Flow 
(gpm) 

2 OARS 2600 19.6 2.7 86 125 
3 OARS 2600 24.0 4.3 82 190 
4 OARS 2600 30.7 1.7 94 75 
5 OARS 2600 21.0 3.5 83 125 
6 Rubberizer 1030 27.2 3.9 86 125 

 
 
Effluent concentration of oil using the OARS™ sorbent was less than 1.0 mg/L.  Effluent 
concentration of oil using the Rubberizer™ sorbent was 1.96 mg/L.   
 
 
References: 
 
Federal Highway Association. (1996). Evaluation and Management of Highway Runoff Water 
Quality. Publication No. FHWA-PD-96-032.  
 
Slominski and Wells. (2003). Oil and Grease Removal using Continuous Deflection 
Separation with and Oil Baffle.  Portland, Oregon: Author. 
 
Stenstrom, M. K. and Sim-Lin Lau. (1998).  Oil and Grease Removal by Floating Sorbent in a 
CDS Device. Los Angeles. 



Groundwater Recharge Volume Required: 

Rv = F x Impervious Area, where: 
Rv = Required Recharge Volume [Ac-ft] 
F = Target Depth Factor associated with each Hydrologic Soil Group 

(HSG) [in] 
Impervious Area = Total Increase in Pavement and Rooftop Area under Post 
development Conditions [Ac] 

  Impervious Area 
[Acres] 

Required Recharge 
Volume [Ac-ft] 

HSG "A", use F = 0.6 in = 0.050 ft 1.085 0.054 
HSG "B", use F = 0.35 in = 0.029 ft 0.000 0.000 
HSG "C", use F = 0.25 in = 0.210 ft 0.000 0.000 
HSG "D", use F = 0.1 in = 0.008 ft 0.000 0.000 

Total Required Recharge Volume (Rv) =  0.054 Ac-ft 
 

Capture Area Adjustment: (Ref: DEP Handbook V.3 Ch.1 P.27-28) 
Total Increase in Site Impervious Area (Total)=     1.085 Acres 
Impervious Area Draining to Infiltrative BMPs (infil) =    1.024  
Percent of Increase in Imp. Area Draining to Infiltrative BMPs =   94.4% 
 
Capture Area Adjustment Factor = (Total)/(Infil) = Ca =    1.06 
Adjusted Required Recharge Volume = Ca x Rv     0.057 Ac-ft 
 

Groundwater Recharge Volume Provided: 

 

            Provided Recharge 
    BMP     Volume [Ac-ft]  

 
Infiltration Basin     0.072 

             
Total Provided Recharge Volume =    0.072 Ac-ft 

 

Provided groundwater recharge volume is greater than or equal to the required recharge 
volume, therefore proposed stormwater management design is in compliance with Standard 3. 

  



Drawdown Time =   Rv     
     (K) (Bottom Area)  where:  

Rv = Storage Volume Below Outlet [Ac-ft] 
K= Infiltration Rate [in/hr] 
Bottom Area= Area of Recharge [Ac] 
 

 
 

Infiltration Basin 
 

Rv =    0.072 Ac-ft 
K =    1.02 in/hr (<1.07 in/hr calculated from field testing) 
Bottom Area =   0.044 Acres 
Drawdown Time =  10.231 Hours 
 

 Drawdown Time =   0.072 Ac-ft   = 19.25 
    (1.02 in/hr)(1/12in/ft)(0.044 ac) 
 
  19.25 < 72 Hours, therefore design is in compliance with Standard #3 
 
 
 

Note: 

1. The infiltration BMPs have been designed to fully drain within 72 hours, therefore the 
proposed stormwater management design is in compliance with Standard 3. 
 

2. Infiltration Rate based on Volume 3, Chapter 1, Table 2.3.3 Rawls Rates from the 2008 
MADEP Stormwater Management Handbook. 

  



VWQ = (DWQ /12 in/ft) x (AIMP x 43,560 SF/Ac)   

Where:  

VWQ = Required Water Quality Volume [CF] 

DWQ = Water Quality Depth: 1-inch for discharges within a Zone II or 
Interim Wellhead Protection Area, to or near critical areas, runoff from 
LUHPPL, or exfiltration to soil with infiltration rate 2.4 in/hr or greater; ½-
inch for discharges to other areas.  

AIMP = Post-development Increase in Impervious Area; may exclude roof 
top areas [Ac]  

 

Required Water Quality Volume: 

Drainage Area/ 
Treatment 

Train 

AIMP 
(ac) 

DWQ 
(in) 

VWQ Required 
(cf) 

PDA-1 0.169 1.0 614 
PDA-2 0.374 1.0 1,358 

    
Total Required Water Quality Volume: 1,972 

 

Provided Water Quality Volume: 

Drainage Area/ 
Treatment 

Train 

BMP Water Quality 
Volume 

Provided (cf) 
PDA-1 WQ Unit Stormceptor 450i 614 
PDA-2 WQ Unit Stormceptor 1515 1,358 

   
Total Required Water Quality Volume: 1,972 

 

Water quality volume provided is greater than or equal to the required water quality volume, 
therefore proposed stormwater management design is in compliance with Standard #4. 
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2.3 Record Keeping 
The Site Owner shall maintain a rolling log in which all inspections and maintenance 
activities for the past three years shall be recorded. The Operation and Maintenance Log 
includes information pertaining to inspections, repairs, and disposal relevant to the 
project’s stormwater management system. The Operation and Maintenance Log shall be 
made available to the Conservation Commission and the DEP upon request. The 
Conservation Commission and the DEP shall be allowed to enter and inspect the 
premises to evaluate and ensure that the responsible party complies with the 
maintenance requirements for each BMP. 
 
2.4 Training 
Employees involved in grounds maintenance and emergency response will be educated 
on the general concepts of stormwater management and groundwater protection. The 
Site Owner’s Manual will be reviewed with the maintenance staff. The staff will be 
trained on the proper course of action for specific events expected to be incurred during 
routine maintenance or emergency situations. 
 

3.0 LONG-TERM POLLUTION PREVENTION PLAN 
 
In compliance with Standard 4 of the 2008 DEP Stormwater Management Handbook, this 
section outlines source control and pollution prevention measures to be employed on-site after 
construction. 
 

3.1 Storage of Materials and Waste 
The site shall be kept clear of trash and debris at all times. Certain materials and waste 
products shall be stored inside or outside upon an impervious surface and covered, as 
required by local and state regulations. 

 
3.2 Vehicle Washing 
No commercial vehicle washing shall take place on site. 
 
3.3 Routine Inspections and Maintenance of Stormwater BMPs 
See Section 4.0 Long-Term Operation and Maintenance Plan, for routine inspection and 
maintenance requirements for all proposed stormwater BMPs. 
 
3.4 Spill Prevention and Response 
A contingency plan shall be implemented to address the spill or release of petroleum 
products and hazardous materials and will include the following measures: 

3.4.1 Equipment necessary to quickly attend to inadvertent spills or leaks shall 
be stored on-site in a secure but accessible location. Such equipment 
shall include but not be limited to the following: safety goggles, chemically 
resistant gloves and overshoe boots, water and chemical fire 
extinguishers, sand and shovels, suitable absorbent materials, storage 
containers and first aid equipment (i.e. Indian Valley Industries, Inc. 55-
gallon Spill Containment kit or approved equivalent). 

3.4.2 Spills or leaks shall be treated properly according to material type, volume 
of spillage and location of spill. Mitigation shall include preventing further 
spillage, containing the spilled material in the smallest practical area, 
removing spilled material in a safe and environmentally-friendly manner, 
and remediation of any damage to the environment. 



3.4.3 For large spills, Massachusetts DEP Hazardous Waste Incident 
Response Group shall be notified immediately at (617) 792-7653 and an 
emergency response contractor shall be consulted. 
 

3.5 Maintenance of Lawns, Gardens, and other Landscaped Areas 
Lawns, gardens, and other landscaped areas shall be maintained regularly by the site 
owner. Vegetated and landscaped BMPs will be maintained as outlined in Section 4.0. 
 
3.6 Storage and Use of Fertilizers, Herbicides, and Pesticides 
All fertilizers, herbicides, and pesticides shall be stored in accordance with local, state, 
and federal regulations. The application rate and use of fertilizers, herbicides, and 
pesticides on the site shall at no time exceed local, state, or federal specifications. 
 
3.7 Pet Waste Management 
Pet owners shall be required to pick up after their animals and dispose of waste in the 
trash. 
 
3.8 Operation and Management of Septic Systems 
The proposed development includes a septic system to treat wastewater. The septic 
system shall be operated and maintained in accordance with local and state regulations. 
 
3.9 Snow and Deicing Chemical Management 
Snow removal and use of deicing chemicals at the proposed development shall comply 
with the following requirements: 
 Plowed snow shall be placed in the areas designated on the site plans and/or 

outside of wetland boundaries and stormwater best management practices. The 
following maintenance measures shall be undertaken at all snow disposal sites: 

o Debris shall be cleared from an area prior to using it for snow disposal. 
o Debris and accumulated sediments shall be cleared from the site and 

properly disposed of at the end of the snow season and no later than May 15. 
 In accordance with the Massachusetts General Laws, Chapter 85, Section 7A, salt 

and other de-icing chemicals will be stored at an indoor location. Salt and other 
deicing chemicals shall be stored in accordance with Massachusetts General Law. 

 Sand piles shall be contained and stabilized to prevent the discharge of sand to 
wetlands or water bodies, and, where feasible, covered. 

 Salt storage piles shall be located outside of the 100-year floodplain. 
 The application of salt on the proposed parking areas and driveway shall at no time 

exceed state or local requirements. 
 

3.10 Nutrient Management Plan 
There are no TMDLs issued for the waterbodies downstream of the proposed project. 
 

4.0 LONG-TERM OPERATION AND MAINTENANCE PLAN 
This section outlines the stormwater best management practices (BMPs) associated with the 
proposed stormwater management system and identifies the long-term inspection and 
maintenance requirements for each BMP. 
 
 
 
 



4.1 Stormwater Management System Components 
The following table outlines the type and quantity of the BMPs and their general location. 
Please reference the site plan(s) provided in the Figures section for exact location. All 
basins are accessible for maintenance from either the development driveway or parking 
areas. 
 

BMP Quantity Location 
Catch Basins 3 Throughout paved parking area. 
Proprietary Separator 1 In the western parking area, upgradient 

of the infiltration basin. 
Infiltration Basin 1 Along the western perimeter of the 

property 
 
4.2 Inspection and Maintenance Schedules 

 
4.2.1 General Maintenance for Mosquito Control 
If necessary to minimize mosquito breeding, a licensed pesticide applicator shall 
apply larvicides, such as Bacillus sphaericus (Bs) to all catch basins sumps, and 
water quality inlets. Larvicides shall be applied in compliance with all pesticide 
label requirements, and will be applied during or immediately after wet weather, 
unless the product used can withstand extended dry periods. Ensure all manhole 
covers, and inspection ports are secure to reduce the likelihood of mosquitoes 
laying eggs in standing water. 
 
4.2.2 Area Drains and Drop Inlets  
Area drains and drop inlets shall be inspected and/or cleaned at least once per 
year. 
 
4.2.3 Catch Basins 
Maintenance of proprietary separators shall be performed according the 
recommendations set forth by the manufacturer (see Appendix C. Proprietary 
Separator Technical Manual for complete installation, operation, and 
maintenance procedures). Inspection and maintenance procedures for 
proprietary devices are provided below: 
 

 Catch basins shall be inspected post-construction, prior to being put into service. 
 Catch basins shall be inspected not less than four times per year following 

installation and no less than once per year thereafter. 
 Catch basins shall be inspected immediately after any oil, fuel or chemical spill. 
 All inspections shall include checking the floatable level and sediment depth. 
 A licensed waste management company shall remove captured petroleum waste 

products from any oil, chemical or fuel spills and dispose. 
 Clean four times per year or whenever the depth of deposits is greater than or 

equal to one half the depth from the bottom of the invert of the lowest pipe in the 
basin 
 
4.2.4 Stormceptor Proprietary Separators 
Maintenance of proprietary separators shall be performed according the 
recommendations set forth by the manufacturer (see Appendix C. Proprietary 
Separator Technical Manual for complete installation, operation, and 



maintenance procedures). Inspection and maintenance procedures for 
proprietary devices are provided below: 

 
 Units shall be inspected post-construction, prior to being put into service. 
 Units shall be inspected not less than twice per year following installation and no 

less than once per year thereafter. 
 Units shall be inspected immediately after any oil, fuel or chemical spill. 
 All inspections shall include checking the oil level and sediment depth in the unit. 
 Removal of sediments/oils shall occur per manufacturer recommendations. 
 A licensed waste management company shall remove captured petroleum waste 

products from any oil, chemical or fuel spills and dispose. 
 OSHA confined space entry protocols shall be followed if entry into the unit is 

required. 
 

4.2.5 Infiltration Basin 
Infiltration basin shall be inspected and maintained after major storm events 
(rainfall totals greater than 2.5 inches in 24 hours) during the first three months of 
operation and twice a year and when there are discharges through the outlet 
control structure thereafter. Additionally, all pretreatment BMPs shall be 
inspected in accordance with the minimal requirements specified for those 
practices and after all major storm events. Inspections shall include the following 
measures: 

 During and after major storm events, the length of time standing water 
remains in the basin shall be recorded. 

o Inspect after every major storm during first 3 months of operation 
and twice a year thereafter and when there are discharges 
through the high outlet orifice. 

o If the time is greater than 72 hours, thoroughly inspect the basin 
for signs of clogging. A corrective action plan should then be 
developed by a qualified professional to restore infiltrative 
function. The Site Owner shall take immediate action to implement 
these corrective measures. 

 Mow twice a year 
 Examine the outlet structure for evidence of clogging or outflow release 

velocities that are greater than the design velocity. 
 Identify areas of sediment accumulation, differential settlement, cracking, 
 and erosion within the basin. 
 Inspect embankments for leakage and tree growth. 
 Examine the health of the vegetation within the basin and on the 

embankments. 
 

Corrective measures shall be taken immediately as warranted by the 
inspections. If any evidence of hydrocarbons is found during inspection, the 
material shall be immediately removed using absorbent pads or other suitable 
measures and legally disposed. 
 
Preventative maintenance shall include the following activities: 
• Mow the buffer area and basin bottom and side slopes, if vegetated. 
• Remove trash, debris, and accumulated organic matter. 
• Remove clippings after mowing. 



 
4.2.6 Stormwater Outfalls 
Flared end sections and associated riprap spillways shall be inspected at least 
once per year and after major storm events (rainfall totals greater than 2.5 inches 
in 24 hours) to ensure that the stability of the outlet area is maintained. The 
outfall area shall be kept clear of debris such as trash, branches, and sediment. 
Repairs shall be made immediately if riprap displacement or downstream 
channel scour is observed. 
 

4.3 Estimated Operation and Maintenance Budget 
An operations and maintenance budget was prepared to approximate the annual 
cost of the inspections required in compliance with the DEP Stormwater 
Management Policy.  The table below estimates the annual cost to inspect and 
maintain each proposed BMP, based on the requirements in Section 4.2. 

 
BMP Type # of 

BMPS 
 

Annual O&M Cost 
(per BMP) 

Total Cost 

Catch Basin 3 $200-$400 $600-$1,200 
Area Drain 1 $50-$100 $50-$100 
Water Quality Unit 2 $100-$300 $200-$600 
Infiltration Basin 1 $200 - $400 $200-$400 
Riprap Spillway 3 $50-$100 $150-$300 
Swale 1 $300 $300 
  Total $1,500-$2,900 

 
4.4 Public Safety Features 

Multiple safety measures are proposed to protect the public and prevent pollutant 
contamination of the stormwater management system and other water resources. 
Curbing and vegetation along the driveway will prevent cars from inadvertently 
detouring down steep side slopes and into adjacent wetlands or stormwater basins. 
The site was designed to ensure protection to the public and prevent pollutant 
contamination of the stormwater management system and the municipal drainage 
system. 
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Maintenance  
The CDS system should be inspected at regular intervals and 
maintained when necessary to ensure optimum performance.  
The rate at which the system collects pollutants will depend more 
heavily on site activities than the size of the unit. For example,  
unstable soils or heavy winter sanding will cause the grit chamber 
to fill more quickly but regular sweeping of paved surfaces will 
slow accumulation.  

Inspection  
Inspection is the key to effective maintenance and is easily 
performed.  Pollutant transport and deposition may vary from 
year to year and regular inspections will help ensure that the 
system is cleaned out at the appropriate time.  At a minimum, 
inspections should be performed twice per year (e.g. spring 
and fall) however more frequent inspections may be necessary 
in climates where winter sanding operations may lead to rapid 
accumulations, or in equipment washdown areas. Installations 
should also be inspected more frequently where excessive 
amounts of trash are expected.    

The visual inspection should ascertain that the system 
components are in working order and that there are no 
blockages or obstructions in the inlet and separation screen.  
The inspection should also quantify the accumulation of 
hydrocarbons, trash, and sediment in the system.  Measuring 
pollutant accumulation can be done with a calibrated dipstick, 
tape measure or other measuring instrument. If absorbent 
material is used for enhanced removal of hydrocarbons, the level 
of discoloration of the sorbent material should also be identified 
during inspection. It is useful and often required as part of an 
operating permit to keep a record of each inspection.  A simple 
form for doing so is provided.  

Access to the CDS unit is typically achieved through two manhole 
access covers.  One opening allows for inspection and cleanout 
of the separation chamber (cylinder and screen) and isolated 
sump.  The other allows for inspection and cleanout of sediment 
captured and retained outside the screen.  For deep units, a 
single manhole access point would allows both sump cleanout 
and access outside the screen. 

The CDS system should be cleaned when the level of sediment 
has reached 75% of capacity in the isolated sump or when an 
appreciable level of hydrocarbons and trash has accumulated.  
If absorbent material is used, it should be replaced when 
significant discoloration has occurred.  Performance will not be 
impacted until 100% of the sump capacity is exceeded however 
it is recommended that the system be cleaned prior to that 
for easier removal of sediment.  The level of sediment is easily 
determined by measuring from finished grade down to the 
top of the sediment pile.  To avoid underestimating the level of 
sediment in the chamber, the measuring device must be lowered 
to the top of the sediment pile carefully.  Particles at the top of 
the pile typically offer less resistance to the end of the rod than 
consolidated particles toward the bottom of the pile.  Once this 
measurement is recorded, it should be compared to the as-built 
drawing for the unit to determine weather the height of the 
sediment pile off the bottom of the sump floor exceeds 75% of 
the total height of isolated sump. 

Cleaning 
Cleaning of a CDS systems should be done during dry weather 
conditions when no flow is entering the system. The use of a 
vacuum truck is generally the most effective and convenient 
method of removing pollutants from the system. Simply remove 
the manhole covers and insert the vacuum hose into the sump.  
The system should be completely drained down and the sump 
fully evacuated of sediment. The area outside the screen should 
also be cleaned out if pollutant build-up exists in this area.      

In installations where the risk of petroleum spills is small, liquid 
contaminants may not accumulate as quickly as sediment.  
However, the system should be cleaned out immediately in 
the event of an oil or gasoline spill should be cleaned out 
immediately. Motor oil and other hydrocarbons that accumulate 
on a more routine basis should be removed when an appreciable 
layer has been captured. To remove these pollutants, it may 
be preferable to use absorbent pads since they are usually less 
expensive to dispose than the oil/water emulsion that may be 
created by vacuuming the oily layer. Trash and debris can be 
netted out to separate it from the other pollutants.  The screen 
should be power washed to ensure it is free of trash and debris.   

Manhole covers should be securely seated following cleaning 
activities to prevent leakage of runoff into the system from above 
and also to ensure that proper safety precautions have been 
followed. Confined space entry procedures need to be followed 
if physical access is required. Disposal of all material removed 
from the CDS system should be done in accordance with local 
regulations. In many jurisdictions, disposal of the sediments may 
be handled in the same manner as the disposal of sediments 
removed from catch basins or deep sump manholes.



Table 1: CDS Maintenance Indicators and Sediment Storage Capacities
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CDS Model

Diameter
Distance from Water Surface 

to Top of Sediment Pile
Sediment Storage Capacity

ft m ft m y3 m3

CDS1515 3 0.9 3.0 0.9 0.5 0.4

CDS2015 4 1.2 3.0 0.9 0.9 0.7

CDS2015 5 1.5 3.0 0.9 1.3 1.0

CDS2020 5 1.5 3.5 1.1 1.3 1.0

CDS2025 5 1.5 4.0 1.2 1.3 1.0

CDS3020 6 1.8 4.0 1.2 2.1 1.6

CDS3025 6 1.8 4.0 1.2 2.1 1.6

CDS3030 6 1.8 4.6 1.4 2.1 1.6

CDS3035 6 1.8 5.0 1.5 2.1 1.6

CDS4030 8 2.4 4.6 1.4 5.6 4.3

CDS4040 8 2.4 5.7 1.7 5.6 4.3

CDS4045 8 2.4 6.2 1.9 5.6 4.3

CDS5640 10 3.0 6.3 1.9 8.7 6.7

CDS5653 10 3.0 7.7 2.3 8.7 6.7

CDS5668 10 3.0 9.3 2.8 8.7 6.7

CDS5678 10 3.0 10.3 3.1 8.7 6.7



CDS Inspection & Maintenance Log

CDS Model:  Location: 

  Water Floatable Describe 
Maintenance

 

 Date depth to Layer Maintenance 
Personnel

 Comments

  sediment1 Thickness2 Performed

——————————————————————————————————————————————————————————

——————————————————————————————————————————————————————————

——————————————————————————————————————————————————————————

——————————————————————————————————————————————————————————

——————————————————————————————————————————————————————————

——————————————————————————————————————————————————————————

——————————————————————————————————————————————————————————

——————————————————————————————————————————————————————————

——————————————————————————————————————————————————————————

——————————————————————————————————————————————————————————

——————————————————————————————————————————————————————————

——————————————————————————————————————————————————————————

——————————————————————————————————————————————————————————

——————————————————————————————————————————————————————————

1. The water depth to sediment is determined by taking two measurements with a stadia rod: one measurement from the manhole opening to the 
top of the sediment pile and the other from the manhole opening to the water surface.  If the difference between these measurements is less 
than the values listed in table 1 the system should be cleaned out.  Note: to avoid underestimating the volume of sediment in the chamber, 
the measuring device must be carefully lowered to the top of the sediment pile.

2. For optimum performance, the system should be cleaned out when the floating hydrocarbon layer accumulates to an appreciable thickness. In 
the event of an oil spill, the system should be cleaned immediately.
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Massachusetts Department of Environmental Protection  
Bureau of Resource Protection - Wetlands Program 

Checklist for Stormwater Report  
 

 A. Introduction 
Important: When 
filling out forms 
on the computer, 
use only the tab 
key to move your 
cursor - do not 
use the return 
key. 

 

A Stormwater Report must be submitted with the Notice of Intent permit application to document 
compliance with the Stormwater Management Standards. The following checklist is NOT a substitute for 
the Stormwater Report (which should provide more substantive and detailed information) but is offered 
here as a tool to help the applicant organize their Stormwater Management documentation for their 
Report and for the reviewer to assess this information in a consistent format. As noted in the Checklist, 
the Stormwater Report must contain the engineering computations and supporting information set forth in 
Volume 3 of the Massachusetts Stormwater Handbook. The Stormwater Report must be prepared and 
certified by a Registered Professional Engineer (RPE) licensed in the Commonwealth. 
 
The Stormwater Report must include: 

 The Stormwater Checklist completed and stamped by a Registered Professional Engineer (see 
page 2) that certifies that the Stormwater Report contains all required submittals.1 This Checklist 
is to be used as the cover for the completed Stormwater Report. 

 Applicant/Project Name 
 Project Address 
 Name of Firm and Registered Professional Engineer that prepared the Report 
 Long-Term Pollution Prevention Plan required by Standards 4-6 
 Construction Period Pollution Prevention and Erosion and Sedimentation Control Plan required 

by Standard 82 
 Operation and Maintenance Plan required by Standard 9 

 
In addition to all plans and supporting information, the Stormwater Report must include a brief narrative 
describing stormwater management practices, including environmentally sensitive site design and LID 
techniques, along with a diagram depicting runoff through the proposed BMP treatment train.  Plans are 
required to show existing and proposed conditions, identify all wetland resource areas, NRCS soil types, 
critical areas, Land Uses with Higher Potential Pollutant Loads (LUHPPL), and any areas on the site 
where infiltration rate is greater than 2.4 inches per hour.   The Plans shall identify the drainage areas for 
both existing and proposed conditions at a scale that enables verification of supporting calculations.   

 
As noted in the Checklist, the Stormwater Management Report shall document compliance with each of 
the Stormwater Management Standards as provided in the Massachusetts Stormwater Handbook.  The 
soils evaluation and calculations shall be done using the methodologies set forth in Volume 3 of the 
Massachusetts Stormwater Handbook.   
 
To ensure that the Stormwater Report is complete, applicants are required to fill in the Stormwater Report 
Checklist by checking the box to indicate that the specified information has been included in the 
Stormwater Report.  If any of the information specified in the checklist has not been submitted, the 
applicant must provide an explanation.  The completed Stormwater Report Checklist and Certification 
must be submitted with the Stormwater Report. 

 

 

 

 

 

 

 

 

 

 

 

  

   

  
1 The Stormwater Report may also include the Illicit Discharge Compliance Statement required by Standard 10.  If not included in 
the Stormwater Report, the Illicit Discharge Compliance Statement must be submitted prior to the discharge of stormwater runoff to 
the post-construction best management practices. 
 
2 For some complex projects, it may not be possible to include the Construction Period Erosion and Sedimentation Control Plan in 
the Stormwater Report.  In that event, the issuing authority has the discretion to issue an Order of Conditions that approves the 
project and includes a condition requiring the proponent to submit the Construction Period Erosion and Sedimentation Control Plan 
before commencing any land disturbance activity on the site. 
 

 

 

 

http://www.mass.gov/eea/agencies/massdep/water/regulations/massachusetts-stormwater-handbook.html
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Massachusetts Department of Environmental Protection  
Bureau of Resource Protection - Wetlands Program 

Checklist for Stormwater Report  
 

 B. Stormwater Checklist and Certification 
 The following checklist is intended to serve as a guide for applicants as to the elements that ordinarily 

need to be addressed in a complete Stormwater Report. The checklist is also intended to provide 
conservation commissions and other reviewing authorities with a summary of the components necessary 
for a comprehensive Stormwater Report that addresses the ten Stormwater Standards.   
 
Note: Because stormwater requirements vary from project to project, it is possible that a complete 
Stormwater Report may not include information on some of the subjects specified in the Checklist.  If it is 
determined that a specific item does not apply to the project under review, please note that the item is not 
applicable (N.A.) and provide the reasons for that determination. 
 
A complete checklist must include the Certification set forth below signed by the Registered Professional 
Engineer who prepared the Stormwater Report. 

 

 

 

 

 

 Registered Professional Engineer’s Certification 
 I have reviewed the Stormwater Report, including the soil evaluation, computations, Long-term Pollution 

Prevention Plan, the Construction Period Erosion and Sedimentation Control Plan (if included), the Long-
term Post-Construction Operation and Maintenance Plan, the Illicit Discharge Compliance Statement (if 
included) and the plans showing the stormwater management system, and have determined that they 
have been prepared in accordance with the requirements of the Stormwater Management Standards as 
further elaborated by the Massachusetts Stormwater Handbook.  I have also determined that the 
information presented in the Stormwater Checklist is accurate and that the information presented in the 
Stormwater Report accurately reflects conditions at the site as of the date of this permit application.   

 

 

 

 
Registered Professional Engineer Block and Signature 

    

   

   

   

   

   
Signature and Date 

 
  

 Checklist 

 Project Type: Is the application for new development, redevelopment, or a mix of new and 
redevelopment?  

  New development 

  Redevelopment 

  Mix of New Development and Redevelopment 
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Massachusetts Department of Environmental Protection  
Bureau of Resource Protection - Wetlands Program 

Checklist for Stormwater Report  
 

 Checklist (continued) 
 LID Measures:  Stormwater Standards require LID measures to be considered.  Document what 

environmentally sensitive design and LID Techniques were considered during the planning and design of 
the project:  

 
 No disturbance to any Wetland Resource Areas 

 
 Site Design Practices (e.g. clustered development, reduced frontage setbacks) 

 
 Reduced Impervious Area (Redevelopment Only) 

 
 Minimizing disturbance to existing trees and shrubs 

 
 LID Site Design Credit Requested: 

 
  Credit 1    

 
  Credit 2 

 
  Credit 3 

 
 Use of “country drainage” versus curb and gutter conveyance and pipe 

 
 Bioretention Cells (includes Rain Gardens) 

 
 Constructed Stormwater Wetlands (includes Gravel Wetlands designs) 

 
 Treebox Filter 

 
 Water Quality Swale 

 
 Grass Channel 

 
 Green Roof 

 
 Other (describe):        

 
 

 
 

Standard 1: No New Untreated Discharges 
 

 No new untreated discharges 
  Outlets have been designed so there is no erosion or scour to wetlands and waters of the 

Commonwealth 
 

 Supporting calculations specified in Volume 3 of the Massachusetts Stormwater Handbook included. 
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Massachusetts Department of Environmental Protection  
Bureau of Resource Protection - Wetlands Program 

Checklist for Stormwater Report  
 

 Checklist (continued) 
 

Standard 2:  Peak Rate Attenuation 
  Standard 2 waiver requested because the project is located in land subject to coastal storm flowage 

and stormwater discharge is to a wetland subject to coastal flooding. 
  Evaluation provided to determine whether off-site flooding increases during the 100-year 24-hour 

storm. 
 

 Calculations provided to show that post-development peak discharge rates do not exceed pre-
development rates for the 2-year and 10-year 24-hour storms.  If evaluation shows that off-site 
flooding increases during the 100-year 24-hour storm, calculations are also provided to show that 
post-development peak discharge rates do not exceed pre-development rates for the 100-year 24-
hour storm. 

 

 

 
Standard 3: Recharge 

 
 Soil Analysis provided. 

 
 Required Recharge Volume calculation provided. 

 
 Required Recharge volume reduced through use of the LID site Design Credits. 

 
 Sizing the infiltration, BMPs is based on the following method:  Check the method used. 

 
  Static   Simple Dynamic   Dynamic Field1 

 
 Runoff from all impervious areas at the site discharging to the infiltration BMP. 

 
 Runoff from all impervious areas at the site is not discharging to the infiltration BMP and calculations 

are provided showing that the drainage area contributing runoff to the infiltration BMPs is sufficient to 
generate the required recharge volume. 

 

 
 Recharge BMPs have been sized to infiltrate the Required Recharge Volume. 

  Recharge BMPs have been sized to infiltrate the Required Recharge Volume only to the maximum 
extent practicable for the following reason: 

 
  Site is comprised solely of C and D soils and/or bedrock at the land surface 

 
  M.G.L. c. 21E sites pursuant to 310 CMR 40.0000 

 
  Solid Waste Landfill pursuant to 310 CMR 19.000 

   Project is otherwise subject to Stormwater Management Standards only to the maximum extent 
 practicable. 

 
 Calculations showing that the infiltration BMPs will drain in 72 hours are provided. 

 
 Property includes a M.G.L. c. 21E site or a solid waste landfill and a mounding analysis is included. 

 
  

 1 80% TSS removal is required prior to discharge to infiltration BMP if Dynamic Field method is used. 
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Massachusetts Department of Environmental Protection  
Bureau of Resource Protection - Wetlands Program 

Checklist for Stormwater Report  
 

 Checklist (continued) 
 

Standard 3: Recharge (continued) 
 

 The infiltration BMP is used to attenuate peak flows during storms greater than or equal to the 10-
year 24-hour storm and separation to seasonal high groundwater is less than 4 feet and a mounding 
analysis is provided. 

 

  Documentation is provided showing that infiltration BMPs do not adversely impact nearby wetland 
resource areas. 

 
Standard 4: Water Quality 

 
The Long-Term Pollution Prevention Plan typically includes the following: 
 Good housekeeping practices;  
 Provisions for storing materials and waste products inside or under cover; 
 Vehicle washing controls; 
 Requirements for routine inspections and maintenance of stormwater BMPs;  
 Spill prevention and response plans;  
 Provisions for maintenance of lawns, gardens, and other landscaped areas;  
 Requirements for storage and use of fertilizers, herbicides, and pesticides; 
 Pet waste management provisions;  
 Provisions for operation and management of septic systems;  
 Provisions for solid waste management; 
 Snow disposal and plowing plans relative to Wetland Resource Areas; 
 Winter Road Salt and/or Sand Use and Storage restrictions; 
 Street sweeping schedules; 
 Provisions for prevention of illicit discharges to the stormwater management system; 
 Documentation that Stormwater BMPs are designed to provide for shutdown and containment in the 

event of a spill or discharges to or near critical areas or from LUHPPL; 
 Training for staff or personnel involved with implementing Long-Term Pollution Prevention Plan;  
 List of Emergency contacts for implementing Long-Term Pollution Prevention Plan. 

 

 

 

 

 

 

 

 

 

  A Long-Term Pollution Prevention Plan is attached to Stormwater Report and is included as an 
attachment to the Wetlands Notice of Intent. 

  Treatment BMPs subject to the 44% TSS removal pretreatment requirement and the one inch rule for 
calculating the water quality volume are included, and discharge: 

 
  is within the Zone II or Interim Wellhead Protection Area 

 
  is near or to other critical areas 

 
  is within soils with a rapid infiltration rate (greater than 2.4 inches per hour) 

 
  involves runoff from land uses with higher potential pollutant loads. 

 
 The Required Water Quality Volume is reduced through use of the LID site Design Credits. 

  Calculations documenting that the treatment train meets the 80% TSS removal requirement and, if 
applicable, the 44% TSS removal pretreatment requirement, are provided. 
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Massachusetts Department of Environmental Protection  
Bureau of Resource Protection - Wetlands Program 

Checklist for Stormwater Report  
 

 Checklist (continued) 
 

Standard 4: Water Quality (continued) 
 

 The BMP is sized (and calculations provided) based on: 
 

  The ½” or 1” Water Quality Volume or 
   The equivalent flow rate associated with the Water Quality Volume and documentation is 

 provided showing that the BMP treats the required water quality volume. 
 

 The applicant proposes to use proprietary BMPs, and documentation supporting use of proprietary 
BMP and proposed TSS removal rate is provided.  This documentation may be in the form of the 
propriety BMP checklist found in Volume 2, Chapter 4 of the Massachusetts Stormwater Handbook 
and submitting copies of the TARP Report, STEP Report, and/or other third party studies verifying 
performance of the proprietary BMPs. 

 

 

  A TMDL exists that indicates a need to reduce pollutants other than TSS and documentation showing 
that the BMPs selected are consistent with the TMDL is provided. 

 Standard 5: Land Uses With Higher Potential Pollutant Loads (LUHPPLs) 

 
 The NPDES Multi-Sector General Permit covers the land use and the Stormwater Pollution 

Prevention Plan (SWPPP) has been included with the Stormwater Report. 

  The NPDES Multi-Sector General Permit covers the land use and the SWPPP will be submitted prior 
to the discharge of stormwater to the post-construction stormwater BMPs. 

  The NPDES Multi-Sector General Permit does not cover the land use. 

  LUHPPLs are located at the site and industry specific source control and pollution prevention 
measures have been proposed to reduce or eliminate the exposure of LUHPPLs to rain, snow, snow 
melt and runoff, and been included in the long term Pollution Prevention Plan.  

  All exposure has been eliminated. 

  All exposure has not been eliminated and all BMPs selected are on MassDEP LUHPPL list. 

  The LUHPPL has the potential to generate runoff with moderate to higher concentrations of oil and 
grease (e.g. all parking lots with >1000 vehicle trips per day) and the treatment train includes an oil 
grit separator, a filtering bioretention area, a sand filter or equivalent.  

 Standard 6: Critical Areas 

  The discharge is near or to a critical area and the treatment train includes only BMPs that MassDEP 
has approved for stormwater discharges to or near that particular class of critical area. 

  Critical areas and BMPs are identified in the Stormwater Report. 
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Massachusetts Department of Environmental Protection  
Bureau of Resource Protection - Wetlands Program 

Checklist for Stormwater Report  
 

 Checklist (continued) 

 Standard 7: Redevelopments and Other Projects Subject to the Standards only to the maximum 
extent practicable 

  The project is subject to the Stormwater Management Standards only to the maximum Extent 
Practicable as a: 

   Limited Project 

   Small Residential Projects: 5-9 single family houses or 5-9 units in a multi-family development 
 provided there is no discharge that may potentially affect a critical area. 

   Small Residential Projects: 2-4 single family houses or 2-4 units in a multi-family development  
  with a discharge to a critical area 

   Marina and/or boatyard provided the hull painting, service and maintenance areas are protected 
 from exposure to rain, snow, snow melt and runoff 

   Bike Path and/or Foot Path 

   Redevelopment Project 

   Redevelopment portion of mix of new and redevelopment. 

  Certain standards are not fully met (Standard No. 1, 8, 9, and 10 must always be fully met) and an 
explanation of why these standards are not met is contained in the Stormwater Report. 

  The project involves redevelopment and a description of all measures that have been taken to 
improve existing conditions is provided in the Stormwater Report.  The redevelopment checklist found 
in Volume 2 Chapter 3 of the Massachusetts Stormwater Handbook may be used to document that 
the proposed stormwater management system (a) complies with Standards 2, 3 and the pretreatment 
and structural BMP requirements of Standards 4-6 to the maximum extent practicable and (b) 
improves existing conditions. 

 

 

 Standard 8: Construction Period Pollution Prevention and Erosion and Sedimentation Control 

 A Construction Period Pollution Prevention and Erosion and Sedimentation Control Plan must include the 
following information: 
 

 Narrative; 
 Construction Period Operation and Maintenance Plan; 
 Names of Persons or Entity Responsible for Plan Compliance; 
 Construction Period Pollution Prevention Measures; 
 Erosion and Sedimentation Control Plan Drawings; 
 Detail drawings and specifications for erosion control BMPs, including sizing calculations; 
 Vegetation Planning; 
 Site Development Plan; 
 Construction Sequencing Plan; 
 Sequencing of Erosion and Sedimentation Controls; 
 Operation and Maintenance of Erosion and Sedimentation Controls; 
 Inspection Schedule; 
 Maintenance Schedule; 
 Inspection and Maintenance Log Form. 

 

 

 

 

 

 

 

 

  A Construction Period Pollution Prevention and Erosion and Sedimentation Control Plan containing 
the information set forth above has been included in the Stormwater Report. 
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Massachusetts Department of Environmental Protection  
Bureau of Resource Protection - Wetlands Program 

Checklist for Stormwater Report  
 

 Checklist (continued) 

 Standard 8: Construction Period Pollution Prevention and Erosion and Sedimentation Control 
(continued) 

  The project is highly complex and information is included in the Stormwater Report that explains why 
it is not possible to submit the Construction Period Pollution Prevention and Erosion and 
Sedimentation Control Plan with the application. A Construction Period Pollution Prevention and 
Erosion and Sedimentation Control has not been included in the Stormwater Report but will be 
submitted before land disturbance begins. 

 

 

  The project is not covered by a NPDES Construction General Permit. 

  The project is covered by a NPDES Construction General Permit and a copy of the SWPPP is in the 
Stormwater Report. 

  The project is covered by a NPDES Construction General Permit but no SWPPP been submitted.  
The SWPPP will be submitted BEFORE land disturbance begins. 

 Standard 9: Operation and Maintenance Plan 

  The Post Construction Operation and Maintenance Plan is included in the Stormwater Report and 
includes the following information: 

   Name of the stormwater management system owners; 

   Party responsible for operation and maintenance; 

   Schedule for implementation of routine and non-routine maintenance tasks; 

   Plan showing the location of all stormwater BMPs maintenance access areas; 

   Description and delineation of public safety features; 

   Estimated operation and maintenance budget; and 

   Operation and Maintenance Log Form. 

  The responsible party is not the owner of the parcel where the BMP is located and the Stormwater 
Report includes the following submissions: 

   A copy of the legal instrument (deed, homeowner’s association, utility trust or other legal entity) 
 that establishes the terms of and legal responsibility for the operation and maintenance of the 
 project site stormwater BMPs;  

   A plan and easement deed that allows site access for the legal entity to operate and maintain 
 BMP functions. 

 Standard 10: Prohibition of Illicit Discharges 

  The Long-Term Pollution Prevention Plan includes measures to prevent illicit discharges; 

  An Illicit Discharge Compliance Statement is attached; 

  NO Illicit Discharge Compliance Statement is attached but will be submitted prior to the discharge of 
any stormwater to post-construction BMPs. 
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