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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. 
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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 

  

12/19/2019
12/19/20192/14/2020

2/14/2020
4/6/2020

4/6/2020
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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. 
 



Stormwater Report 
 
 
Applicant/Project Name: Sunraise 

Marshall Street Solar Project 

Project Location: 0 Marshall Street (Parcel 007.0-0003-0019.2), Holliston, MA 

Application Prepared by: 
Firm: Weston & Sampson, Inc. 
Registered PE James Pearson, P.E. 

 
Our analysis of stormwater management for the site is based upon the standards from the 
MassDEP Stormwater Handbook. Following is a description of how the project is in 
compliance with these standards. 

 
General: 

 

The parcel (007.0-0003-0019.2) for the Marshall Street Solar Project is predominantly 
undeveloped site. The parcel is predominantly wooded, with some cleared areas. The 
applicant proposes construction of a ground mounted solar array on a portion of the site    as 
depicted in the site plans submitted with this report. 

 
The Holliston Solar Photovoltaic and Battery Storage Project is proposed as depicted on    
the enclosed site plans. The project includes panels connected to a pile driven/ballasted 
racking system. The project will consist of approximately ±19,960 individual panels rated   
at 400 watts each for a total system size of approximately 7,984 kW (DC) and 4,999 kW 
(AC). The intent is to use solar modules with high efficiency ratings, ensuring that the 
project uses the smallest area of land.  There is a proposed 20-foot wide gravel access road 
that runs from Marshall Road along the eastern boundary of the project area, as depicted on 
the plan. The project is planned to have two concrete equipment pads for the inverter and 
transformers adjacent to the proposed gravel access road. The ground within the solar panel 
arrays will remain pervious, and will be seeded with a native grass mix. The project will be 
surrounded by a seven-foot chain link fence and accessed through a 24-foot wide access gate. 

 
Standard 1: No New Untreated Discharges 

 

The proposed project will create no new untreated discharges. The only new impervious 
areas that will be added to the site will be two relatively small equipment pads surrounded  
by vast expanses of grassed areas. 

 
Standard 2: Peak Rate Attenuation 

 

Through the use of stormwater detention basins, post-development peak discharge rates 
will not exceed pre-development peak discharge rates. 

 
To ensure that the work incorporates the performance standards recommended in the DEP’s 
Stormwater Management Policy, necessary erosion and sedimentation control 



measures  will  be  utilized  during  construction. These measures will include perimeter 
erosion control measures as depicted on the site plans. 

 
Standard 3: Recharge 

 

The site has been classified as a Disposal Site as defined under Massachusetts Contingency 
Plan (MCP - 310 CMR 40.0000).  Soil impacted with regulated compounds (mostly 
polycyclic aromatic hydrocarbons and lead) at concentrations exceeding MCP Method 1 S-1 
cleanup standards exists in areas throughout the property that will require placement of an 
Activity Use Limitation (AUL) on the property deed, and possible capping under a 
permeable soil cover.  Under the Rules for Groundwater Recharge (Stormwater Handbook 
Volume 1, Page 8), the required recharge volume for the site must be infiltrated only to the 
maximum extent practicable for sites that fall within this classification. 

 

Furthermore, test pits and site observations conducted throughout the site indicate that there 
is shallow ledge at or within a few feet below the ground surface, making the construction of 
dedicated infiltration stormwater BMPs impractical.  This condition is similarly recognized 
by the above referenced Rules as a circumstance in which the recharge volume must be 
infiltrated to the maximum extent practicable. 

 

The “maximum extent practicable” approach used by this project for purposes of meeting 
this standard consists of minimizing impervious areas and using the “country drainage 
approach of directing runoff to swales, grassed areas and stormwater basins instead of to 
curb and pipe conveyance systems.  This will maximize the extent to which post-
development hydrologic conditions will mimic pre-development conditions. 

 
Standard 4: Water Quality 

 

For similar reasons stated under Standard 3 above, the project does not create new 
impervious areas that require water quality treatment. There are therefore no post- 
construction water quality treatment measures proposed. 

 
During the project, appropriate BMPs will be used to minimize sedimentation and soil 
erosion. 

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

 

Not Applicable. There are no LUHPPLs in the work area. 

Standard 6: Critical Areas 

There will be no new discharge to critical areas. 
 
Standard 7: Redevelopments and Other Projects Subject to the Standards Only to 
the Maximum Extent Practicable 

 

This is not a re-development project, these standards do not apply. 
 
Standard 8: Construction Period Pollution Prevention and Erosion and Sediment 
Control 
 
A detailed Construction Period Pollution Prevention and Erosion and Sedimentation Control 



Plan is included. To ensure that the work incorporates the performance standards 
recommended in the DEP’s Stormwater Management Policy, necessary erosion and 
sedimentation control measures will be utilized during construction. These measures will 
include perimeter erosion controls as depicted on the site plans. 

 
Standard 9: Operation and Maintenance Plan 

 

The stormwater management system associated with this solar facility shall be maintained. 
An operations and maintenance plan is provided as an attachment to this report. 

 

Standard 10: Prohibition of Illicit Discharges 
 

An illicit discharge statement will be signed and provided by the applicant prior to the start 
of construction.  A sample of this form is included as an attachment to this report. 



Registered Professional Engineer’s Certification 
 

I have reviewed the Stormwater Report, including any relevant soil evaluations, 
computations, Long-term Pollution Prevention Plan, the Construction Period Erosion and 
Sedimentation Control Plan, the Long-term Post-Construction Operation and Maintenance 
Plan, the Illicit Discharge Compliance Statement 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 

PearsonJ

PearsonJ
Stamp

PearsonJ
Typewritten Text
4/15/2020
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scale.
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Soil map units are labeled (as space allows) for map scales 
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Hydrologic Soil Group

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

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

A/D 0.2 0.4%

51A Swansea muck, 0 to 1 
percent slopes

B/D 1.1 2.2%

52A Freetown muck, 0 to 1 
percent slopes

B/D 7.6 15.1%

253B Hinckley loamy sand, 3 
to 8 percent slopes

A 0.8 1.7%

253D Hinckley loamy sand, 15 
to 25 percent slopes

A 0.5 1.0%

260B Sudbury fine sandy 
loam, 3 to 8 percent 
slopes

B 0.4 0.7%

302B Montauk fine sandy 
loam, 0 to 8 percent 
slopes, extremely 
stony

C 3.2 6.3%

302D Montauk fine sandy 
loam, 15 to 35 percent 
slopes, extremely 
stony

C 5.0 9.8%

416B Narragansett silt loam, 3 
to 8 percent slopes, 
very stony

A 12.5 24.7%

653 Udorthents, sandy 8.8 17.3%

654 Udorthents, loamy 10.5 20.8%

Totals for Area of Interest 50.7 100.0%

Hydrologic Soil Group—Middlesex County, Massachusetts

Natural Resources
Conservation Service

Web Soil Survey
National Cooperative Soil Survey

3/20/2020
Page 3 of 4
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NOTES:

1. THIS FIGURE IS BASED ON AN EXISTING CONDITIONS

PLAN PREPARED BY WESTON & SAMPSON, LAST

REVISED OCTOBER 16, 2019.

2. BORINGS WERE COMPLETED BY TECHNICAL DRILLING

SERVICES OF STERLING, MA AND OBSERVED BY

WESTON & SAMPSON ON SEPTEMBER 23 AND 24,

2019.
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VERTICAL DATUM OF 1988 (NAVD88).
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7/24

10/22

8/11

6

45

-

Cobble/gravel fragments in spoon.

Auger grinding on possible
cobbles/boulders from approximately
3 to 3.5 ft.
Cobble/gravel fragments in spoon.

2 in. TOPSOIL.
Loose, orange-brown, fine silty SAND, trace organics (roots); moist.

Top 6" - Orange-brown, fine silty SAND; moist.
Bottom 4" - Gray, gravelly fine to coarse SAND, trace silt; moist.

Gray, gravelly fine to coarse SAND, little silt; moist.

Auger refusal at 5.5 ft. End of boring.
Boring offset approximately 10 ft. east. Refer to log for B-1B.

BORING NUMBER: B-1A

LOGGED BY: R. van der Heijden, EIT
CHECKED BY: T. Strike, PE

CLIENT: SunRaise Investments LLC
PROJECT NUMBER: 2190903

PROJECT: Marshall Street Solar
LOCATION: Holliston, MA

N-VALUE RELATIONSHIPS

S
am

p
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yp

e

GENERAL NOTES

Standard split spoon sampler
driven w/ 140-lb. hammer
(24" long, 2" OD, 1-3/8" ID)

Modified split spoon sampler
driven w/ 140-lb. hammer
(24" long, 3" OD, 2-3/8" ID)
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> 50%

trace

little
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Groundwater Observationsgravelly, sandy, silty, clayey

GRAVEL, SAND, SILT, CLAY

15 - 50%

> 50%

< 5%

5 - 15%

PEAT

organic (soil name)

(soil name) with
some organics

trace organics

Date: 9/23/2019

END OF BORING LOG

PL LLMC

1. The stratification lines represent the approximate
boundary between soil types; actual transitions may be
gradual.

Thin-walled tube sampler
pushed w/ rig hydraulics
(30" long, 3" ID)

NX rock core sampler advanced
using rotary drilling methods
(5' long, 3" ID)

SAMPLE LEGEND

CONSISTENCY OF
COHESIVE SOILS

Very Soft
Soft

Medium Stiff
Stiff

Very Stiff
Hard

DENSITY OF
GRANULAR SOILS

Very Loose
Loose

Medium Dense
Dense

Very Dense

N-VALUE
BLOWS/FT.

0 - 4
4 - 10
10 - 30
30 - 50
> 50

N-VALUE
BLOWS/FT.

< 2
2 - 4
4 - 8
8 - 15
15 - 30
> 30

Depth: Not observedS
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2. Water level readings have been made in the drill holes at
the times and conditions stated on the boring log.
Fluctuations in the level of groundwater may occur due to
other factors than those presented at the time
measurements are made.
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Remarks and Additional Tests

PAGE  1  OF  1
BORING NUMBER: B-1A

Sample Description Data Plots

CONTRACTOR: Technical Drilling Services
FOREMAN/DRILLER: Brett Balyk
DRILL RIG TYPE: Diedrich D-50 Turbo ATV
OTHER EQUIPMENT:

DRILLING METHOD: Hollow Stem Auger
CASING/AUGER SIZE: 4.25 in. ID
SAMPLING METHOD: Standard penetration test (SPT)
SAMPLER HAMMER: 140 lb. Automatic Hammer

BORING LOCATION: See site plan.
GROUND ELEV:  294 ft. +/- (NAVD88)
DATE STARTED: 9/23/2019
DATE COMPLETED: 9/23/2019

W
&

S
 B

O
R

IN
G

 L
O

G
 -

 M
O

D
IF

IE
D

 -
 D

A
T

A
 T

E
M

P
LA

T
E

 -
 W

S
E

 S
T

A
N

D
A

R
D

 L
O

G
S

.G
D

T
 -

 1
/2

0/
20

 1
0:

28
 -

 \\
W

S
E

03
.L

O
C

A
L\

W
S

E
\P

R
O

JE
C

T
S

\P
R

IV
A

T
E

\S
U

N
R

A
IS

E
\H

O
LL

IS
T

O
N

\G
E

O
T

E
C

H
N

IC
A

L\
F

IE
LD

\B
O

R
IN

G
S

\W
O

R
K

IN
G

 D
R

A
F

T
 B

O
R

IN
G

 L
O

G
S

.G
P

J

General Format: Density/consistency, color, classification name
(secondary PRIMARY, additional); moisture, additional information.

[UNIT NAME and/or ORIGIN]

Soil Classification Name Guide based on Constituent Percentages
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 WOR =  Weight of rods
 WOH =  Weight of hammer
 P200 =  Percent passing the #200

    sieve (laborator value)
 OC =  Organic content, %

    (laboratory value)

    SPT N-Value
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     Laboratory Test Data:
 PL = Plastic Limit, %
 MC= Moisture content, %
 LL = Liquid Limit, %

         In-Situ Test Data
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Auger grinding on possible
cobbles/boulders from approximately
4 to 5.3 ft.

Refer to log for B-10A for sample information from 0 to 5.5 ft.

Auger refusal at 5.3 ft. End of boring.

BORING NUMBER: B-1B

LOGGED BY: R. van der Heijden, EIT
CHECKED BY: T. Strike, PE

CLIENT: SunRaise Investments LLC
PROJECT NUMBER: 2190903

PROJECT: Marshall Street Solar
LOCATION: Holliston, MA

N-VALUE RELATIONSHIPS
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am

p
le
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yp

e

GENERAL NOTES

Standard split spoon sampler
driven w/ 140-lb. hammer
(24" long, 2" OD, 1-3/8" ID)

Modified split spoon sampler
driven w/ 140-lb. hammer
(24" long, 3" OD, 2-3/8" ID)
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Groundwater Observationsgravelly, sandy, silty, clayey

GRAVEL, SAND, SILT, CLAY

15 - 50%

> 50%

< 5%

5 - 15%

PEAT

organic (soil name)

(soil name) with
some organics

trace organics

Date: 9/23/2019

END OF BORING LOG

PL LLMC

1. The stratification lines represent the approximate
boundary between soil types; actual transitions may be
gradual.

Thin-walled tube sampler
pushed w/ rig hydraulics
(30" long, 3" ID)

NX rock core sampler advanced
using rotary drilling methods
(5' long, 3" ID)

SAMPLE LEGEND

CONSISTENCY OF
COHESIVE SOILS

Very Soft
Soft

Medium Stiff
Stiff

Very Stiff
Hard

DENSITY OF
GRANULAR SOILS

Very Loose
Loose

Medium Dense
Dense

Very Dense

N-VALUE
BLOWS/FT.

0 - 4
4 - 10
10 - 30
30 - 50
> 50

N-VALUE
BLOWS/FT.

< 2
2 - 4
4 - 8
8 - 15
15 - 30
> 30

Depth: Not observedS
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2. Water level readings have been made in the drill holes at
the times and conditions stated on the boring log.
Fluctuations in the level of groundwater may occur due to
other factors than those presented at the time
measurements are made.
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Remarks and Additional Tests

PAGE  1  OF  1
BORING NUMBER: B-1B

Sample Description Data Plots

CONTRACTOR: Technical Drilling Services
FOREMAN/DRILLER: Brett Balyk
DRILL RIG TYPE: Diedrich D-50 Turbo ATV
OTHER EQUIPMENT:

DRILLING METHOD: Hollow Stem Auger
CASING/AUGER SIZE: 4.25 in. ID
SAMPLING METHOD: Standard penetration test (SPT)
SAMPLER HAMMER: 140 lb. Automatic Hammer

BORING LOCATION: See site plan.
GROUND ELEV:  294 ft. +/- (NAVD88)
DATE STARTED: 9/23/2019
DATE COMPLETED: 9/23/2019
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General Format: Density/consistency, color, classification name
(secondary PRIMARY, additional); moisture, additional information.

[UNIT NAME and/or ORIGIN]

Soil Classification Name Guide based on Constituent Percentages
M
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ls

 WOR =  Weight of rods
 WOH =  Weight of hammer
 P200 =  Percent passing the #200

    sieve (laborator value)
 OC =  Organic content, %

    (laboratory value)

    SPT N-Value
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     Laboratory Test Data:
 PL = Plastic Limit, %
 MC= Moisture content, %
 LL = Liquid Limit, %

         In-Situ Test Data
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12/24
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Auger grinding on possible
cobbles/boulders from approximately
1.5 to 3.8 ft.
Cobble/gravel fragments in tip of
spoon.

2 in. TOPSOIL
Medium dense, orange-brown to gray-brown, fine to medium silty SAND,
some gravel, trace silt; moist.

Gray-brown, gravelly fine to corase SAND, trace silt; moist.

Auger refusal at 3.8 ft. End of boring.
Boring offset approximately 5 ft. south. Refer to log for B-2B.

BORING NUMBER: B-2A

LOGGED BY: R. van der Heijden, EIT
CHECKED BY: T. Strike, PE

CLIENT: SunRaise Investments LLC
PROJECT NUMBER: 2190903

PROJECT: Marshall Street Solar
LOCATION: Holliston, MA

N-VALUE RELATIONSHIPS
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am

p
le
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yp

e

GENERAL NOTES

Standard split spoon sampler
driven w/ 140-lb. hammer
(24" long, 2" OD, 1-3/8" ID)

Modified split spoon sampler
driven w/ 140-lb. hammer
(24" long, 3" OD, 2-3/8" ID)
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Groundwater Observationsgravelly, sandy, silty, clayey

GRAVEL, SAND, SILT, CLAY

15 - 50%

> 50%

< 5%

5 - 15%

PEAT

organic (soil name)

(soil name) with
some organics

trace organics

Date: 9/24/2019

END OF BORING LOG

PL LLMC

1. The stratification lines represent the approximate
boundary between soil types; actual transitions may be
gradual.

Thin-walled tube sampler
pushed w/ rig hydraulics
(30" long, 3" ID)

NX rock core sampler advanced
using rotary drilling methods
(5' long, 3" ID)

SAMPLE LEGEND

CONSISTENCY OF
COHESIVE SOILS

Very Soft
Soft

Medium Stiff
Stiff

Very Stiff
Hard

DENSITY OF
GRANULAR SOILS

Very Loose
Loose

Medium Dense
Dense

Very Dense

N-VALUE
BLOWS/FT.

0 - 4
4 - 10
10 - 30
30 - 50
> 50

N-VALUE
BLOWS/FT.

< 2
2 - 4
4 - 8
8 - 15
15 - 30
> 30

Depth: Not observedS
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2. Water level readings have been made in the drill holes at
the times and conditions stated on the boring log.
Fluctuations in the level of groundwater may occur due to
other factors than those presented at the time
measurements are made.
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Remarks and Additional Tests

PAGE  1  OF  1
BORING NUMBER: B-2A

Sample Description Data Plots

CONTRACTOR: Technical Drilling Services
FOREMAN/DRILLER: Brett Balyk
DRILL RIG TYPE: Diedrich D-50 Turbo ATV
OTHER EQUIPMENT:

DRILLING METHOD: Hollow Stem Auger
CASING/AUGER SIZE: 4.25 in. ID
SAMPLING METHOD: Standard penetration test (SPT)
SAMPLER HAMMER: 140 lb. Automatic Hammer

BORING LOCATION: See site plan.
GROUND ELEV:  290 ft. +/- (NAVD88)
DATE STARTED: 9/24/2019
DATE COMPLETED: 9/24/2019
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General Format: Density/consistency, color, classification name
(secondary PRIMARY, additional); moisture, additional information.

[UNIT NAME and/or ORIGIN]

Soil Classification Name Guide based on Constituent Percentages
M
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l

O
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ic

 S
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ls

 WOR =  Weight of rods
 WOH =  Weight of hammer
 P200 =  Percent passing the #200

    sieve (laborator value)
 OC =  Organic content, %

    (laboratory value)

    SPT N-Value
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     Laboratory Test Data:
 PL = Plastic Limit, %
 MC= Moisture content, %
 LL = Liquid Limit, %

         In-Situ Test Data
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13/2184

Auger grinding on possible
cobbles/boulders from approximately
1 to 7 ft.

Refer to log for B-2A for sample information from 0 to 3 ft.

Very dense, gray-brown, gravelly fine to coarse SAND, trace silt; moist.

Auger refusal at 7 ft. End of boring.

BORING NUMBER: B-2B

LOGGED BY: R. van der Heijden, EIT
CHECKED BY: T. Strike, PE

CLIENT: SunRaise Investments LLC
PROJECT NUMBER: 2190903

PROJECT: Marshall Street Solar
LOCATION: Holliston, MA

N-VALUE RELATIONSHIPS

S
am

p
le

 T
yp

e

GENERAL NOTES

Standard split spoon sampler
driven w/ 140-lb. hammer
(24" long, 2" OD, 1-3/8" ID)

Modified split spoon sampler
driven w/ 140-lb. hammer
(24" long, 3" OD, 2-3/8" ID)
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Groundwater Observationsgravelly, sandy, silty, clayey

GRAVEL, SAND, SILT, CLAY

15 - 50%

> 50%

< 5%

5 - 15%

PEAT

organic (soil name)

(soil name) with
some organics

trace organics

Date: 9/24/2019

END OF BORING LOG

PL LLMC

1. The stratification lines represent the approximate
boundary between soil types; actual transitions may be
gradual.

Thin-walled tube sampler
pushed w/ rig hydraulics
(30" long, 3" ID)

NX rock core sampler advanced
using rotary drilling methods
(5' long, 3" ID)

SAMPLE LEGEND

CONSISTENCY OF
COHESIVE SOILS

Very Soft
Soft

Medium Stiff
Stiff

Very Stiff
Hard

DENSITY OF
GRANULAR SOILS

Very Loose
Loose

Medium Dense
Dense

Very Dense

N-VALUE
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> 50
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2. Water level readings have been made in the drill holes at
the times and conditions stated on the boring log.
Fluctuations in the level of groundwater may occur due to
other factors than those presented at the time
measurements are made.
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Remarks and Additional Tests

PAGE  1  OF  1
BORING NUMBER: B-2B

Sample Description Data Plots

CONTRACTOR: Technical Drilling Services
FOREMAN/DRILLER: Brett Balyk
DRILL RIG TYPE: Diedrich D-50 Turbo ATV
OTHER EQUIPMENT:

DRILLING METHOD: Hollow Stem Auger
CASING/AUGER SIZE: 4.25 in. ID
SAMPLING METHOD: Standard penetration test (SPT)
SAMPLER HAMMER: 140 lb. Automatic Hammer

BORING LOCATION: See site plan.
GROUND ELEV:  290 ft. +/- (NAVD88)
DATE STARTED: 9/24/2019
DATE COMPLETED: 9/24/2019
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General Format: Density/consistency, color, classification name
(secondary PRIMARY, additional); moisture, additional information.

[UNIT NAME and/or ORIGIN]

Soil Classification Name Guide based on Constituent Percentages
M
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 WOR =  Weight of rods
 WOH =  Weight of hammer
 P200 =  Percent passing the #200

    sieve (laborator value)
 OC =  Organic content, %

    (laboratory value)

    SPT N-Value
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     Laboratory Test Data:
 PL = Plastic Limit, %
 MC= Moisture content, %
 LL = Liquid Limit, %

         In-Situ Test Data
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10/24

3/5

12

-

Gravel = 0%
Sand = 93%
Fines = 7%

Auger grinding on possible
cobbles/boulders from approximately
2 to 4 ft.

2 in. TOPSOIL.
Medium dense, gray-brown, fine silty SAND, trace gravel; moist.

Gray-brown, fine to coarse SAND, trace gravel, trace silt; moist.

Auger refusal at 4 ft. End of boring.
Boring offset approximately 5 ft. west. Refer to log for B-3B.

BORING NUMBER: B-3A

LOGGED BY: R. van der Heijden, EIT
CHECKED BY: T. Strike, PE

CLIENT: SunRaise Investments LLC
PROJECT NUMBER: 2190903

PROJECT: Marshall Street Solar
LOCATION: Holliston, MA

N-VALUE RELATIONSHIPS

S
am

p
le

 T
yp

e

GENERAL NOTES

Standard split spoon sampler
driven w/ 140-lb. hammer
(24" long, 2" OD, 1-3/8" ID)

Modified split spoon sampler
driven w/ 140-lb. hammer
(24" long, 3" OD, 2-3/8" ID)
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0 - 10%

10 - 20%

20 - 35%

35 - 50%

> 50%

trace

little

some

Groundwater Observationsgravelly, sandy, silty, clayey

GRAVEL, SAND, SILT, CLAY

15 - 50%

> 50%

< 5%

5 - 15%

PEAT

organic (soil name)

(soil name) with
some organics

trace organics

Date: 9/24/2019

END OF BORING LOG

PL LLMC

1. The stratification lines represent the approximate
boundary between soil types; actual transitions may be
gradual.

Thin-walled tube sampler
pushed w/ rig hydraulics
(30" long, 3" ID)

NX rock core sampler advanced
using rotary drilling methods
(5' long, 3" ID)

SAMPLE LEGEND

CONSISTENCY OF
COHESIVE SOILS

Very Soft
Soft

Medium Stiff
Stiff

Very Stiff
Hard

DENSITY OF
GRANULAR SOILS

Very Loose
Loose

Medium Dense
Dense

Very Dense

N-VALUE
BLOWS/FT.

0 - 4
4 - 10
10 - 30
30 - 50
> 50

N-VALUE
BLOWS/FT.

< 2
2 - 4
4 - 8
8 - 15
15 - 30
> 30

Depth: Not observedS
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2. Water level readings have been made in the drill holes at
the times and conditions stated on the boring log.
Fluctuations in the level of groundwater may occur due to
other factors than those presented at the time
measurements are made.
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Remarks and Additional Tests

PAGE  1  OF  1
BORING NUMBER: B-3A

Sample Description Data Plots

CONTRACTOR: Technical Drilling Services
FOREMAN/DRILLER: Brett Balyk
DRILL RIG TYPE: Diedrich D-50 Turbo ATV
OTHER EQUIPMENT:

DRILLING METHOD: Hollow Stem Auger
CASING/AUGER SIZE: 4.25 in. ID
SAMPLING METHOD: Standard penetration test (SPT)
SAMPLER HAMMER: 140 lb. Automatic Hammer

BORING LOCATION: See site plan.
GROUND ELEV:  270 ft. +/- (NAVD88)
DATE STARTED: 9/24/2019
DATE COMPLETED: 9/24/2019
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General Format: Density/consistency, color, classification name
(secondary PRIMARY, additional); moisture, additional information.

[UNIT NAME and/or ORIGIN]

Soil Classification Name Guide based on Constituent Percentages
M

in
er
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l

O
rg
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ic
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ls

 WOR =  Weight of rods
 WOH =  Weight of hammer
 P200 =  Percent passing the #200

    sieve (laborator value)
 OC =  Organic content, %

    (laboratory value)

    SPT N-Value
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     Laboratory Test Data:
 PL = Plastic Limit, %
 MC= Moisture content, %
 LL = Liquid Limit, %

         In-Situ Test Data
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Auger grinding on possible
cobbles/boulders from approximately
1 to 5 ft.

Refer to log for B-3A for sample information from 0 to 4 ft.

Auger refusal at 5 ft. End of boring.

BORING NUMBER: B-3B

LOGGED BY: R. van der Heijden, EIT
CHECKED BY: T. Strike, PE

CLIENT: SunRaise Investments LLC
PROJECT NUMBER: 2190903

PROJECT: Marshall Street Solar
LOCATION: Holliston, MA

N-VALUE RELATIONSHIPS

S
am

p
le

 T
yp

e

GENERAL NOTES

Standard split spoon sampler
driven w/ 140-lb. hammer
(24" long, 2" OD, 1-3/8" ID)

Modified split spoon sampler
driven w/ 140-lb. hammer
(24" long, 3" OD, 2-3/8" ID)
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0 - 10%

10 - 20%

20 - 35%

35 - 50%

> 50%

trace

little

some

Groundwater Observationsgravelly, sandy, silty, clayey

GRAVEL, SAND, SILT, CLAY

15 - 50%

> 50%

< 5%

5 - 15%

PEAT

organic (soil name)

(soil name) with
some organics

trace organics

Date: 9/24/2019

END OF BORING LOG

PL LLMC

1. The stratification lines represent the approximate
boundary between soil types; actual transitions may be
gradual.

Thin-walled tube sampler
pushed w/ rig hydraulics
(30" long, 3" ID)

NX rock core sampler advanced
using rotary drilling methods
(5' long, 3" ID)

SAMPLE LEGEND

CONSISTENCY OF
COHESIVE SOILS

Very Soft
Soft

Medium Stiff
Stiff

Very Stiff
Hard

DENSITY OF
GRANULAR SOILS

Very Loose
Loose

Medium Dense
Dense

Very Dense

N-VALUE
BLOWS/FT.

0 - 4
4 - 10
10 - 30
30 - 50
> 50

N-VALUE
BLOWS/FT.

< 2
2 - 4
4 - 8
8 - 15
15 - 30
> 30

Depth: Not observedS
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2. Water level readings have been made in the drill holes at
the times and conditions stated on the boring log.
Fluctuations in the level of groundwater may occur due to
other factors than those presented at the time
measurements are made.
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Remarks and Additional Tests

PAGE  1  OF  1
BORING NUMBER: B-3B

Sample Description Data Plots

CONTRACTOR: Technical Drilling Services
FOREMAN/DRILLER: Brett Balyk
DRILL RIG TYPE: Diedrich D-50 Turbo ATV
OTHER EQUIPMENT:

DRILLING METHOD: Hollow Stem Auger
CASING/AUGER SIZE: 4.25 in. ID
SAMPLING METHOD: Standard penetration test (SPT)
SAMPLER HAMMER: 140 lb. Automatic Hammer

BORING LOCATION: See site plan.
GROUND ELEV:  270 ft. +/- (NAVD88)
DATE STARTED: 9/24/2019
DATE COMPLETED: 9/24/2019
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General Format: Density/consistency, color, classification name
(secondary PRIMARY, additional); moisture, additional information.

[UNIT NAME and/or ORIGIN]

Soil Classification Name Guide based on Constituent Percentages
M
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l

O
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ic
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ls

 WOR =  Weight of rods
 WOH =  Weight of hammer
 P200 =  Percent passing the #200

    sieve (laborator value)
 OC =  Organic content, %

    (laboratory value)

    SPT N-Value
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     Laboratory Test Data:
 PL = Plastic Limit, %
 MC= Moisture content, %
 LL = Liquid Limit, %

         In-Situ Test Data
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13/24

9/24

10/24

0/2

11/24

8

16
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19

Debris (metal, brick, concrete)
observed near boring.

Auger grinding on possible
cobbles/boulders from approximately
2.5 to 3.5 ft.

Auger grinding on possible
cobbles/boulders from approximately
5.5 to 7 ft.

Cobble/gravel fragments in tip of
spoon.
Gravel = 8%
Sand = 89%
Fines = 3%

Auger grinding on possible
cobbles/boulders from approximately
11 to 14 ft.

2 in. TOPSOIL.
Loose, black, fine to medium SAND, some silt, little gravel, little organics
(roots), trace debris (brick); moist. [FILL]

Medium dense, gray-brown, fine to coarse SAND, some gravel, little silt,
trace organics (roots), trace debris (brick); moist. [FILL]

Medium dense, brown, fine to coarse SAND, some silt, trace gravel, trace
organics (roots), little debris (brick); moist. [FILL]

No recovery.

Assumed stratum change based on drilling effort.

Medium dense, gray-brown, fine to coarse SAND, trace gravel, trace silt;
moist.

Auger refusal at 14 ft. End of boring.

BORING NUMBER: B-4

LOGGED BY: R. van der Heijden, EIT
CHECKED BY: T. Strike, PE

CLIENT: SunRaise Investments LLC
PROJECT NUMBER: 2190903

PROJECT: Marshall Street Solar
LOCATION: Holliston, MA

N-VALUE RELATIONSHIPS

S
am

p
le

 T
yp

e

GENERAL NOTES

Standard split spoon sampler
driven w/ 140-lb. hammer
(24" long, 2" OD, 1-3/8" ID)

Modified split spoon sampler
driven w/ 140-lb. hammer
(24" long, 3" OD, 2-3/8" ID)
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0 - 10%

10 - 20%

20 - 35%

35 - 50%

> 50%

trace

little

some

Groundwater Observationsgravelly, sandy, silty, clayey

GRAVEL, SAND, SILT, CLAY

15 - 50%

> 50%

< 5%

5 - 15%

PEAT

organic (soil name)

(soil name) with
some organics

trace organics

Date: 9/24/2019

END OF BORING LOG

PL LLMC

1. The stratification lines represent the approximate
boundary between soil types; actual transitions may be
gradual.

Thin-walled tube sampler
pushed w/ rig hydraulics
(30" long, 3" ID)

NX rock core sampler advanced
using rotary drilling methods
(5' long, 3" ID)

SAMPLE LEGEND

CONSISTENCY OF
COHESIVE SOILS

Very Soft
Soft

Medium Stiff
Stiff

Very Stiff
Hard

DENSITY OF
GRANULAR SOILS

Very Loose
Loose

Medium Dense
Dense

Very Dense

N-VALUE
BLOWS/FT.

0 - 4
4 - 10
10 - 30
30 - 50
> 50

N-VALUE
BLOWS/FT.

< 2
2 - 4
4 - 8
8 - 15
15 - 30
> 30

Depth: Not observedS
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le
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2. Water level readings have been made in the drill holes at
the times and conditions stated on the boring log.
Fluctuations in the level of groundwater may occur due to
other factors than those presented at the time
measurements are made.
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Remarks and Additional Tests

PAGE  1  OF  1
BORING NUMBER: B-4

Sample Description Data Plots

CONTRACTOR: Technical Drilling Services
FOREMAN/DRILLER: Brett Balyk
DRILL RIG TYPE: Diedrich D-50 Turbo ATV
OTHER EQUIPMENT:

DRILLING METHOD: Hollow Stem Auger
CASING/AUGER SIZE: 4.25 in. ID
SAMPLING METHOD: Standard penetration test (SPT)
SAMPLER HAMMER: 140 lb. Automatic Hammer

BORING LOCATION: See site plan.
GROUND ELEV:  304 ft. +/- (NAVD88)
DATE STARTED: 9/24/2019
DATE COMPLETED: 9/24/2019
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General Format: Density/consistency, color, classification name
(secondary PRIMARY, additional); moisture, additional information.

[UNIT NAME and/or ORIGIN]

Soil Classification Name Guide based on Constituent Percentages
M
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O
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ls

 WOR =  Weight of rods
 WOH =  Weight of hammer
 P200 =  Percent passing the #200

    sieve (laborator value)
 OC =  Organic content, %

    (laboratory value)

    SPT N-Value
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     Laboratory Test Data:
 PL = Plastic Limit, %
 MC= Moisture content, %
 LL = Liquid Limit, %

         In-Situ Test Data
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8/24

14/17
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Gravel = 1%
Sand = 33%
Fines = 66%

Auger grinding on possible
cobbles/boulder from approximately
2.5 to 4.5 ft.

2 in. TOPSOIL.
Bottom 7" - Very loose, orange-brown, fine sandy SILT, trace organics
(roots); moist.

Top 4" - Orange-brown, fine silty SAND; moist.
Bottom 10" - Gray, fine to coarse SAND, little gravel, little silt; moist.

Auger refusal at 4 ft. End of boring.
Boring offset approximatelt 5 ft. north. Refer to log for B-5B

BORING NUMBER: B-5A

LOGGED BY: R. van der Heijden, EIT
CHECKED BY: T. Strike, PE

CLIENT: SunRaise Investments LLC
PROJECT NUMBER: 2190903

PROJECT: Marshall Street Solar
LOCATION: Holliston, MA

N-VALUE RELATIONSHIPS

S
am

p
le

 T
yp

e

GENERAL NOTES

Standard split spoon sampler
driven w/ 140-lb. hammer
(24" long, 2" OD, 1-3/8" ID)

Modified split spoon sampler
driven w/ 140-lb. hammer
(24" long, 3" OD, 2-3/8" ID)
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Groundwater Observationsgravelly, sandy, silty, clayey

GRAVEL, SAND, SILT, CLAY

15 - 50%

> 50%

< 5%

5 - 15%

PEAT

organic (soil name)

(soil name) with
some organics

trace organics

Date: 9/24/2019

END OF BORING LOG

PL LLMC

1. The stratification lines represent the approximate
boundary between soil types; actual transitions may be
gradual.

Thin-walled tube sampler
pushed w/ rig hydraulics
(30" long, 3" ID)

NX rock core sampler advanced
using rotary drilling methods
(5' long, 3" ID)

SAMPLE LEGEND

CONSISTENCY OF
COHESIVE SOILS

Very Soft
Soft

Medium Stiff
Stiff

Very Stiff
Hard

DENSITY OF
GRANULAR SOILS

Very Loose
Loose

Medium Dense
Dense

Very Dense

N-VALUE
BLOWS/FT.

0 - 4
4 - 10
10 - 30
30 - 50
> 50

N-VALUE
BLOWS/FT.

< 2
2 - 4
4 - 8
8 - 15
15 - 30
> 30

Depth: Not observedS
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le
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2. Water level readings have been made in the drill holes at
the times and conditions stated on the boring log.
Fluctuations in the level of groundwater may occur due to
other factors than those presented at the time
measurements are made.
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Remarks and Additional Tests

PAGE  1  OF  1
BORING NUMBER: B-5A

Sample Description Data Plots

CONTRACTOR: Technical Drilling Services
FOREMAN/DRILLER: Brett Balyk
DRILL RIG TYPE: Diedrich D-50 Turbo ATV
OTHER EQUIPMENT:

DRILLING METHOD: Hollow Stem Auger
CASING/AUGER SIZE: 4.25 in. ID
SAMPLING METHOD: Standard penetration test (SPT)
SAMPLER HAMMER: 140 lb. Automatic Hammer

BORING LOCATION: See site plan.
GROUND ELEV:  308 ft. +/- (NAVD88)
DATE STARTED: 9/24/2019
DATE COMPLETED: 9/24/2019
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General Format: Density/consistency, color, classification name
(secondary PRIMARY, additional); moisture, additional information.

[UNIT NAME and/or ORIGIN]

Soil Classification Name Guide based on Constituent Percentages
M
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l
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ic
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ls

 WOR =  Weight of rods
 WOH =  Weight of hammer
 P200 =  Percent passing the #200

    sieve (laborator value)
 OC =  Organic content, %

    (laboratory value)

    SPT N-Value
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     Laboratory Test Data:
 PL = Plastic Limit, %
 MC= Moisture content, %
 LL = Liquid Limit, %

         In-Situ Test Data
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Auger grinding on possible
cobbles/boulders from approximately
2 to 4.3 ft.

Refer to log for B-5A for sample information from 0 to 4 ft.

Auger refusal at 4.3 ft. End of boring.

BORING NUMBER: B-5B

LOGGED BY: R. van der Heijden, EIT
CHECKED BY: T. Strike, PE

CLIENT: SunRaise Investments LLC
PROJECT NUMBER: 2190903

PROJECT: Marshall Street Solar
LOCATION: Holliston, MA

N-VALUE RELATIONSHIPS

S
am

p
le

 T
yp

e

GENERAL NOTES

Standard split spoon sampler
driven w/ 140-lb. hammer
(24" long, 2" OD, 1-3/8" ID)

Modified split spoon sampler
driven w/ 140-lb. hammer
(24" long, 3" OD, 2-3/8" ID)
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0 - 10%
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Groundwater Observationsgravelly, sandy, silty, clayey

GRAVEL, SAND, SILT, CLAY

15 - 50%

> 50%

< 5%

5 - 15%

PEAT

organic (soil name)

(soil name) with
some organics

trace organics

Date: 9/24/2019

END OF BORING LOG

PL LLMC

1. The stratification lines represent the approximate
boundary between soil types; actual transitions may be
gradual.

Thin-walled tube sampler
pushed w/ rig hydraulics
(30" long, 3" ID)

NX rock core sampler advanced
using rotary drilling methods
(5' long, 3" ID)

SAMPLE LEGEND

CONSISTENCY OF
COHESIVE SOILS

Very Soft
Soft

Medium Stiff
Stiff

Very Stiff
Hard

DENSITY OF
GRANULAR SOILS

Very Loose
Loose

Medium Dense
Dense

Very Dense

N-VALUE
BLOWS/FT.

0 - 4
4 - 10
10 - 30
30 - 50
> 50

N-VALUE
BLOWS/FT.

< 2
2 - 4
4 - 8
8 - 15
15 - 30
> 30

Depth: Not observedS
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2. Water level readings have been made in the drill holes at
the times and conditions stated on the boring log.
Fluctuations in the level of groundwater may occur due to
other factors than those presented at the time
measurements are made.
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BORING NUMBER: B-5B

Sample Description Data Plots

CONTRACTOR: Technical Drilling Services
FOREMAN/DRILLER: Brett Balyk
DRILL RIG TYPE: Diedrich D-50 Turbo ATV
OTHER EQUIPMENT:

DRILLING METHOD: Hollow Stem Auger
CASING/AUGER SIZE: 4.25 in. ID
SAMPLING METHOD: Standard penetration test (SPT)
SAMPLER HAMMER: 140 lb. Automatic Hammer

BORING LOCATION: See site plan.
GROUND ELEV:  308 ft. +/- (NAVD88)
DATE STARTED: 9/24/2019
DATE COMPLETED: 9/24/2019
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General Format: Density/consistency, color, classification name
(secondary PRIMARY, additional); moisture, additional information.

[UNIT NAME and/or ORIGIN]

Soil Classification Name Guide based on Constituent Percentages
M
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l

O
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ic

 S
oi

ls

 WOR =  Weight of rods
 WOH =  Weight of hammer
 P200 =  Percent passing the #200

    sieve (laborator value)
 OC =  Organic content, %

    (laboratory value)

    SPT N-Value

10 20 30 40
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     Laboratory Test Data:
 PL = Plastic Limit, %
 MC= Moisture content, %
 LL = Liquid Limit, %

         In-Situ Test Data

1

2

3

4



8/15-
Gravel = 34%
Sand = 51%
Fines = 15%
Auger grinding on possible
cobbles/boulders from approximately
1 to 3.5 ft.

2 in. TOPSOIL
Brown-gray, fine to coarse SAND, some gravel, little silt, trace organics
(roots); moist.

Auger refusal at 3.5 ft. End of boring.
Boring offset approximately 5 ft. east. Refer to log for B-6B

BORING NUMBER: B-6A

LOGGED BY: R. van der Heijden, EIT
CHECKED BY: T. Strike, PE

CLIENT: SunRaise Investments LLC
PROJECT NUMBER: 2190903

PROJECT: Marshall Street Solar
LOCATION: Holliston, MA

N-VALUE RELATIONSHIPS

S
am

p
le

 T
yp

e

GENERAL NOTES

Standard split spoon sampler
driven w/ 140-lb. hammer
(24" long, 2" OD, 1-3/8" ID)

Modified split spoon sampler
driven w/ 140-lb. hammer
(24" long, 3" OD, 2-3/8" ID)
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20 - 35%
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> 50%

trace

little

some

Groundwater Observationsgravelly, sandy, silty, clayey

GRAVEL, SAND, SILT, CLAY

15 - 50%

> 50%

< 5%

5 - 15%

PEAT

organic (soil name)

(soil name) with
some organics

trace organics

Date: 9/23/2019

END OF BORING LOG

PL LLMC

1. The stratification lines represent the approximate
boundary between soil types; actual transitions may be
gradual.

Thin-walled tube sampler
pushed w/ rig hydraulics
(30" long, 3" ID)

NX rock core sampler advanced
using rotary drilling methods
(5' long, 3" ID)

SAMPLE LEGEND

CONSISTENCY OF
COHESIVE SOILS

Very Soft
Soft

Medium Stiff
Stiff

Very Stiff
Hard

DENSITY OF
GRANULAR SOILS

Very Loose
Loose

Medium Dense
Dense

Very Dense

N-VALUE
BLOWS/FT.

0 - 4
4 - 10
10 - 30
30 - 50
> 50

N-VALUE
BLOWS/FT.

< 2
2 - 4
4 - 8
8 - 15
15 - 30
> 30

Depth: Not observedS
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2. Water level readings have been made in the drill holes at
the times and conditions stated on the boring log.
Fluctuations in the level of groundwater may occur due to
other factors than those presented at the time
measurements are made.

N
-V

al
u

e,
 B

lo
w

s/
ft

.

Remarks and Additional Tests
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BORING NUMBER: B-6A

Sample Description Data Plots

CONTRACTOR: Technical Drilling Services
FOREMAN/DRILLER: Brett Balyk
DRILL RIG TYPE: Diedrich D-50 Turbo ATV
OTHER EQUIPMENT:

DRILLING METHOD: Hollow Stem Auger
CASING/AUGER SIZE: 4.25 in. ID
SAMPLING METHOD: Standard penetration test (SPT)
SAMPLER HAMMER: 140 lb. Automatic Hammer

BORING LOCATION: See site plan.
GROUND ELEV:  292 ft. +/- (NAVD88)
DATE STARTED: 9/23/2019
DATE COMPLETED: 9/23/2019
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General Format: Density/consistency, color, classification name
(secondary PRIMARY, additional); moisture, additional information.

[UNIT NAME and/or ORIGIN]

Soil Classification Name Guide based on Constituent Percentages
M

in
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l
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rg
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ic

 S
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ls

 WOR =  Weight of rods
 WOH =  Weight of hammer
 P200 =  Percent passing the #200

    sieve (laborator value)
 OC =  Organic content, %

    (laboratory value)

    SPT N-Value
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     Laboratory Test Data:
 PL = Plastic Limit, %
 MC= Moisture content, %
 LL = Liquid Limit, %

         In-Situ Test Data

100/3"

5

13

SAND

1

2

3



Auger grinding on possible
cobbles/boulders from approximately
2 to 4 ft.

Refer to log for B-6A for sample information from 0 to 3.5 ft.

Auger refusal at 4 ft. End of boring.

BORING NUMBER: B-6B

LOGGED BY: R. van der Heijden, EIT
CHECKED BY: T. Strike, PE

CLIENT: SunRaise Investments LLC
PROJECT NUMBER: 2190903

PROJECT: Marshall Street Solar
LOCATION: Holliston, MA

N-VALUE RELATIONSHIPS

S
am

p
le

 T
yp

e

GENERAL NOTES

Standard split spoon sampler
driven w/ 140-lb. hammer
(24" long, 2" OD, 1-3/8" ID)

Modified split spoon sampler
driven w/ 140-lb. hammer
(24" long, 3" OD, 2-3/8" ID)
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Groundwater Observationsgravelly, sandy, silty, clayey

GRAVEL, SAND, SILT, CLAY

15 - 50%

> 50%

< 5%

5 - 15%

PEAT

organic (soil name)

(soil name) with
some organics

trace organics

Date: 9/23/2019

END OF BORING LOG

PL LLMC

1. The stratification lines represent the approximate
boundary between soil types; actual transitions may be
gradual.

Thin-walled tube sampler
pushed w/ rig hydraulics
(30" long, 3" ID)

NX rock core sampler advanced
using rotary drilling methods
(5' long, 3" ID)

SAMPLE LEGEND

CONSISTENCY OF
COHESIVE SOILS

Very Soft
Soft

Medium Stiff
Stiff

Very Stiff
Hard

DENSITY OF
GRANULAR SOILS

Very Loose
Loose

Medium Dense
Dense

Very Dense

N-VALUE
BLOWS/FT.

0 - 4
4 - 10
10 - 30
30 - 50
> 50

N-VALUE
BLOWS/FT.

< 2
2 - 4
4 - 8
8 - 15
15 - 30
> 30

Depth: Not observedS
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2. Water level readings have been made in the drill holes at
the times and conditions stated on the boring log.
Fluctuations in the level of groundwater may occur due to
other factors than those presented at the time
measurements are made.
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BORING NUMBER: B-6B

Sample Description Data Plots

CONTRACTOR: Technical Drilling Services
FOREMAN/DRILLER: Brett Balyk
DRILL RIG TYPE: Diedrich D-50 Turbo ATV
OTHER EQUIPMENT:

DRILLING METHOD: Hollow Stem Auger
CASING/AUGER SIZE: 4.25 in. ID
SAMPLING METHOD: Standard penetration test (SPT)
SAMPLER HAMMER: 140 lb. Automatic Hammer

BORING LOCATION: See site plan.
GROUND ELEV:  292 ft. +/- (NAVD88)
DATE STARTED: 9/23/2019
DATE COMPLETED: 9/23/2019
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General Format: Density/consistency, color, classification name
(secondary PRIMARY, additional); moisture, additional information.

[UNIT NAME and/or ORIGIN]

Soil Classification Name Guide based on Constituent Percentages
M

in
er
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l

O
rg

an
ic
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ls

 WOR =  Weight of rods
 WOH =  Weight of hammer
 P200 =  Percent passing the #200

    sieve (laborator value)
 OC =  Organic content, %

    (laboratory value)

    SPT N-Value
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     Laboratory Test Data:
 PL = Plastic Limit, %
 MC= Moisture content, %
 LL = Liquid Limit, %

         In-Situ Test Data
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4/24

8/17

23

-

Debris (brick, concrete) observed
near boring.

Auger grinding on possible
cobbles/boulders from approximately
1 to 3.5 ft.

2 in. TOPSOIL
Medium dense, gray-brown, fine to coarse SAND, some gravel, little silt,
trace organics (roots), trace debris (brick); moist. [FILL]

Gray-brown, fine to coarse SAND, some gravel, little silt; moist. [FILL]

Auger refusal at 3.5 ft. End of boring.
Boring offset approximately 20 ft. west. Refer to log for B-7B.

BORING NUMBER: B-7A

LOGGED BY: R. van der Heijden, EIT
CHECKED BY: T. Strike, PE

CLIENT: SunRaise Investments LLC
PROJECT NUMBER: 2190903

PROJECT: Marshall Street Solar
LOCATION: Holliston, MA

N-VALUE RELATIONSHIPS

S
am

p
le

 T
yp

e

GENERAL NOTES

Standard split spoon sampler
driven w/ 140-lb. hammer
(24" long, 2" OD, 1-3/8" ID)

Modified split spoon sampler
driven w/ 140-lb. hammer
(24" long, 3" OD, 2-3/8" ID)
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Groundwater Observationsgravelly, sandy, silty, clayey

GRAVEL, SAND, SILT, CLAY

15 - 50%

> 50%

< 5%

5 - 15%

PEAT

organic (soil name)

(soil name) with
some organics

trace organics

Date: 9/24/2019

END OF BORING LOG

PL LLMC

1. The stratification lines represent the approximate
boundary between soil types; actual transitions may be
gradual.

Thin-walled tube sampler
pushed w/ rig hydraulics
(30" long, 3" ID)

NX rock core sampler advanced
using rotary drilling methods
(5' long, 3" ID)

SAMPLE LEGEND

CONSISTENCY OF
COHESIVE SOILS

Very Soft
Soft

Medium Stiff
Stiff

Very Stiff
Hard

DENSITY OF
GRANULAR SOILS

Very Loose
Loose

Medium Dense
Dense

Very Dense

N-VALUE
BLOWS/FT.

0 - 4
4 - 10
10 - 30
30 - 50
> 50

N-VALUE
BLOWS/FT.

< 2
2 - 4
4 - 8
8 - 15
15 - 30
> 30

Depth: Not observedS
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2. Water level readings have been made in the drill holes at
the times and conditions stated on the boring log.
Fluctuations in the level of groundwater may occur due to
other factors than those presented at the time
measurements are made.
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Remarks and Additional Tests

PAGE  1  OF  1
BORING NUMBER: B-7A

Sample Description Data Plots

CONTRACTOR: Technical Drilling Services
FOREMAN/DRILLER: Brett Balyk
DRILL RIG TYPE: Diedrich D-50 Turbo ATV
OTHER EQUIPMENT:

DRILLING METHOD: Hollow Stem Auger
CASING/AUGER SIZE: 4.25 in. ID
SAMPLING METHOD: Standard penetration test (SPT)
SAMPLER HAMMER: 140 lb. Automatic Hammer

BORING LOCATION: See site plan.
GROUND ELEV:  298 ft. +/- (NAVD88)
DATE STARTED: 9/24/2019
DATE COMPLETED: 9/24/2019
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General Format: Density/consistency, color, classification name
(secondary PRIMARY, additional); moisture, additional information.

[UNIT NAME and/or ORIGIN]

Soil Classification Name Guide based on Constituent Percentages
M

in
er
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 S

oi
l

O
rg

an
ic

 S
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ls

 WOR =  Weight of rods
 WOH =  Weight of hammer
 P200 =  Percent passing the #200

    sieve (laborator value)
 OC =  Organic content, %

    (laboratory value)

    SPT N-Value
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     Laboratory Test Data:
 PL = Plastic Limit, %
 MC= Moisture content, %
 LL = Liquid Limit, %

         In-Situ Test Data
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10/24

0/2

44
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Auger grinding on possible
cobbles/boulders from approximately
0.5 to 1 ft.

Auger on possible wood object from
approximately 3.5 to 4.5 ft.

Auger grinding on possible
cobbles/boulders from approximately
4.5 to 10.5 ft.

Glass pieces in auger cuttings at 8 ft.
(likely from fill layer above).

Refer to log for B-7A for sample information from 0 to 3.5 ft.

Dense, gray-brown, fine to coarse SAND, some gravel, trace silt; moist.
[FILL]

No recovery.

Auger refusal at 10.5 ft. End of boring.

BORING NUMBER: B-7B

LOGGED BY: R. van der Heijden, EIT
CHECKED BY: T. Strike, PE

CLIENT: SunRaise Investments LLC
PROJECT NUMBER: 2190903

PROJECT: Marshall Street Solar
LOCATION: Holliston, MA

N-VALUE RELATIONSHIPS

S
am

p
le

 T
yp

e

GENERAL NOTES

Standard split spoon sampler
driven w/ 140-lb. hammer
(24" long, 2" OD, 1-3/8" ID)

Modified split spoon sampler
driven w/ 140-lb. hammer
(24" long, 3" OD, 2-3/8" ID)
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Groundwater Observationsgravelly, sandy, silty, clayey

GRAVEL, SAND, SILT, CLAY

15 - 50%

> 50%

< 5%

5 - 15%

PEAT

organic (soil name)

(soil name) with
some organics

trace organics

Date: 9/24/2019

END OF BORING LOG

PL LLMC

1. The stratification lines represent the approximate
boundary between soil types; actual transitions may be
gradual.

Thin-walled tube sampler
pushed w/ rig hydraulics
(30" long, 3" ID)

NX rock core sampler advanced
using rotary drilling methods
(5' long, 3" ID)

SAMPLE LEGEND

CONSISTENCY OF
COHESIVE SOILS

Very Soft
Soft

Medium Stiff
Stiff

Very Stiff
Hard

DENSITY OF
GRANULAR SOILS

Very Loose
Loose

Medium Dense
Dense

Very Dense

N-VALUE
BLOWS/FT.

0 - 4
4 - 10
10 - 30
30 - 50
> 50

N-VALUE
BLOWS/FT.

< 2
2 - 4
4 - 8
8 - 15
15 - 30
> 30

Depth: Not observedS
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2. Water level readings have been made in the drill holes at
the times and conditions stated on the boring log.
Fluctuations in the level of groundwater may occur due to
other factors than those presented at the time
measurements are made.
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Remarks and Additional Tests

PAGE  1  OF  1
BORING NUMBER: B-7B

Sample Description Data Plots

CONTRACTOR: Technical Drilling Services
FOREMAN/DRILLER: Brett Balyk
DRILL RIG TYPE: Diedrich D-50 Turbo ATV
OTHER EQUIPMENT:

DRILLING METHOD: Hollow Stem Auger
CASING/AUGER SIZE: 4.25 in. ID
SAMPLING METHOD: Standard penetration test (SPT)
SAMPLER HAMMER: 140 lb. Automatic Hammer

BORING LOCATION: See site plan.
GROUND ELEV:  298 ft. +/- (NAVD88)
DATE STARTED: 9/24/2019
DATE COMPLETED: 9/24/2019
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General Format: Density/consistency, color, classification name
(secondary PRIMARY, additional); moisture, additional information.

[UNIT NAME and/or ORIGIN]

Soil Classification Name Guide based on Constituent Percentages
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 WOR =  Weight of rods
 WOH =  Weight of hammer
 P200 =  Percent passing the #200

    sieve (laborator value)
 OC =  Organic content, %

    (laboratory value)

    SPT N-Value
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     Laboratory Test Data:
 PL = Plastic Limit, %
 MC= Moisture content, %
 LL = Liquid Limit, %

         In-Situ Test Data
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Gravel = 0%
Sand = 35%
Fines = 65%
Auger grinding on possible
cobbles/boulder from approximately
3 to 4 ft.
Cobble/gravel fragments in bottom 3"
of spoon.
Auger grinding on possible
cobbles/boulder from approximately
5 to 5.5 ft.

2 in. TOPSOIL
Medium desnse, orange-brown, fine sandy SILT, trace organics (roots);
moist.

Medium dense, yellow-brown, fine sandy SILT, trace gravel; moist.

Gray-brown, fine to coarse SAND, little gravel, little silt; dry.

Auger refusal at 5.5 ft. End of boring.
Boring offset approximately 5 ft. north-east. Refer to log for B-8B.

BORING NUMBER: B-8A

LOGGED BY: R. van der Heijden, EIT
CHECKED BY: T. Strike, PE

CLIENT: SunRaise Investments LLC
PROJECT NUMBER: 2190903

PROJECT: Marshall Street Solar
LOCATION: Holliston, MA

N-VALUE RELATIONSHIPS

S
am

p
le
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yp

e

GENERAL NOTES

Standard split spoon sampler
driven w/ 140-lb. hammer
(24" long, 2" OD, 1-3/8" ID)

Modified split spoon sampler
driven w/ 140-lb. hammer
(24" long, 3" OD, 2-3/8" ID)
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10 - 20%

20 - 35%

35 - 50%

> 50%

trace

little

some

Groundwater Observationsgravelly, sandy, silty, clayey

GRAVEL, SAND, SILT, CLAY

15 - 50%

> 50%

< 5%

5 - 15%

PEAT

organic (soil name)

(soil name) with
some organics

trace organics

Date: 9/23/2019

END OF BORING LOG

PL LLMC

1. The stratification lines represent the approximate
boundary between soil types; actual transitions may be
gradual.

Thin-walled tube sampler
pushed w/ rig hydraulics
(30" long, 3" ID)

NX rock core sampler advanced
using rotary drilling methods
(5' long, 3" ID)

SAMPLE LEGEND

CONSISTENCY OF
COHESIVE SOILS

Very Soft
Soft

Medium Stiff
Stiff

Very Stiff
Hard

DENSITY OF
GRANULAR SOILS

Very Loose
Loose

Medium Dense
Dense

Very Dense

N-VALUE
BLOWS/FT.

0 - 4
4 - 10
10 - 30
30 - 50
> 50

N-VALUE
BLOWS/FT.

< 2
2 - 4
4 - 8
8 - 15
15 - 30
> 30

Depth: Not observedS
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2. Water level readings have been made in the drill holes at
the times and conditions stated on the boring log.
Fluctuations in the level of groundwater may occur due to
other factors than those presented at the time
measurements are made.
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Remarks and Additional Tests
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BORING NUMBER: B-8A

Sample Description Data Plots

CONTRACTOR: Technical Drilling Services
FOREMAN/DRILLER: Brett Balyk
DRILL RIG TYPE: Diedrich D-50 Turbo ATV
OTHER EQUIPMENT:

DRILLING METHOD: Hollow Stem Auger
CASING/AUGER SIZE: 4.25 in. ID
SAMPLING METHOD: Standard penetration test (SPT)
SAMPLER HAMMER: 140 lb. Automatic Hammer

BORING LOCATION: See site plan.
GROUND ELEV:  312 ft. +/- (NAVD88)
DATE STARTED: 9/23/2019
DATE COMPLETED: 9/23/2019
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General Format: Density/consistency, color, classification name
(secondary PRIMARY, additional); moisture, additional information.

[UNIT NAME and/or ORIGIN]

Soil Classification Name Guide based on Constituent Percentages
M
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ls

 WOR =  Weight of rods
 WOH =  Weight of hammer
 P200 =  Percent passing the #200

    sieve (laborator value)
 OC =  Organic content, %

    (laboratory value)

    SPT N-Value
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     Laboratory Test Data:
 PL = Plastic Limit, %
 MC= Moisture content, %
 LL = Liquid Limit, %

         In-Situ Test Data
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Auger grinding on possible
cobbles/boulder from approximately
2 to 3 ft.

Auger grinding on possible
cobbles/boulder from approximately
5 to 5.5 ft.

Refer to log for B-8A for sample information from 0 to 5.5 ft.

Auger refusal at 5.5 ft. End of boring.

BORING NUMBER: B-8B

LOGGED BY: R. van der Heijden, EIT
CHECKED BY: T. Strike, PE

CLIENT: SunRaise Investments LLC
PROJECT NUMBER: 2190903

PROJECT: Marshall Street Solar
LOCATION: Holliston, MA

N-VALUE RELATIONSHIPS

S
am

p
le

 T
yp

e

GENERAL NOTES

Standard split spoon sampler
driven w/ 140-lb. hammer
(24" long, 2" OD, 1-3/8" ID)

Modified split spoon sampler
driven w/ 140-lb. hammer
(24" long, 3" OD, 2-3/8" ID)
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10 - 20%
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> 50%

trace

little

some

Groundwater Observationsgravelly, sandy, silty, clayey

GRAVEL, SAND, SILT, CLAY

15 - 50%

> 50%

< 5%

5 - 15%

PEAT

organic (soil name)

(soil name) with
some organics

trace organics

Date: 9/23/2019

END OF BORING LOG

PL LLMC

1. The stratification lines represent the approximate
boundary between soil types; actual transitions may be
gradual.

Thin-walled tube sampler
pushed w/ rig hydraulics
(30" long, 3" ID)

NX rock core sampler advanced
using rotary drilling methods
(5' long, 3" ID)

SAMPLE LEGEND

CONSISTENCY OF
COHESIVE SOILS

Very Soft
Soft

Medium Stiff
Stiff

Very Stiff
Hard

DENSITY OF
GRANULAR SOILS

Very Loose
Loose

Medium Dense
Dense

Very Dense

N-VALUE
BLOWS/FT.

0 - 4
4 - 10
10 - 30
30 - 50
> 50

N-VALUE
BLOWS/FT.

< 2
2 - 4
4 - 8
8 - 15
15 - 30
> 30

Depth: Not observedS
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2. Water level readings have been made in the drill holes at
the times and conditions stated on the boring log.
Fluctuations in the level of groundwater may occur due to
other factors than those presented at the time
measurements are made.
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Remarks and Additional Tests

PAGE  1  OF  1
BORING NUMBER: B-8B

Sample Description Data Plots

CONTRACTOR: Technical Drilling Services
FOREMAN/DRILLER: Brett Balyk
DRILL RIG TYPE: Diedrich D-50 Turbo ATV
OTHER EQUIPMENT:

DRILLING METHOD: Hollow Stem Auger
CASING/AUGER SIZE: 4.25 in. ID
SAMPLING METHOD: Standard penetration test (SPT)
SAMPLER HAMMER: 140 lb. Automatic Hammer

BORING LOCATION: See site plan.
GROUND ELEV:  312 ft. +/- (NAVD88)
DATE STARTED: 9/23/2019
DATE COMPLETED: 9/23/2019
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General Format: Density/consistency, color, classification name
(secondary PRIMARY, additional); moisture, additional information.

[UNIT NAME and/or ORIGIN]

Soil Classification Name Guide based on Constituent Percentages
M
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l
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an
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ls

 WOR =  Weight of rods
 WOH =  Weight of hammer
 P200 =  Percent passing the #200

    sieve (laborator value)
 OC =  Organic content, %

    (laboratory value)

    SPT N-Value
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     Laboratory Test Data:
 PL = Plastic Limit, %
 MC= Moisture content, %
 LL = Liquid Limit, %

         In-Situ Test Data
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6/24

12/17
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Auger grinding on possible
cobbles/boulders from approximately
3 to 6 ft.
Cobble/gravel fragments in spoon.
Gravel = 46%
Sand = 37%
Fines = 17%

2 in. TOPSOIL.
Loose, brown-gray, fine silty SAND, trace gravel, trace organics (roots);
moist.

Medium dense, brown-gray, fine to coarse SAND, some gravel, little silt;
moist.

Brown-gray, fine to coarse gravelly SAND, little silt; moist.

Auger refusal at 6 ft. End of boring.
Boring offset approximately 5 ft. east. Refer to log for B-9B

BORING NUMBER: B-9A

LOGGED BY: R. van der Heijden, EIT
CHECKED BY: T. Strike, PE

CLIENT: SunRaise Investments LLC
PROJECT NUMBER: 2190903

PROJECT: Marshall Street Solar
LOCATION: Holliston, MA

N-VALUE RELATIONSHIPS

S
am

p
le

 T
yp

e

GENERAL NOTES

Standard split spoon sampler
driven w/ 140-lb. hammer
(24" long, 2" OD, 1-3/8" ID)

Modified split spoon sampler
driven w/ 140-lb. hammer
(24" long, 3" OD, 2-3/8" ID)
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10 - 20%

20 - 35%

35 - 50%

> 50%

trace

little

some

Groundwater Observationsgravelly, sandy, silty, clayey

GRAVEL, SAND, SILT, CLAY

15 - 50%

> 50%

< 5%

5 - 15%

PEAT

organic (soil name)

(soil name) with
some organics

trace organics

Date: 9/23/2019

END OF BORING LOG

PL LLMC

1. The stratification lines represent the approximate
boundary between soil types; actual transitions may be
gradual.

Thin-walled tube sampler
pushed w/ rig hydraulics
(30" long, 3" ID)

NX rock core sampler advanced
using rotary drilling methods
(5' long, 3" ID)

SAMPLE LEGEND

CONSISTENCY OF
COHESIVE SOILS

Very Soft
Soft

Medium Stiff
Stiff

Very Stiff
Hard

DENSITY OF
GRANULAR SOILS

Very Loose
Loose

Medium Dense
Dense

Very Dense

N-VALUE
BLOWS/FT.

0 - 4
4 - 10
10 - 30
30 - 50
> 50

N-VALUE
BLOWS/FT.

< 2
2 - 4
4 - 8
8 - 15
15 - 30
> 30

Depth: Not observedS
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2. Water level readings have been made in the drill holes at
the times and conditions stated on the boring log.
Fluctuations in the level of groundwater may occur due to
other factors than those presented at the time
measurements are made.
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Remarks and Additional Tests

PAGE  1  OF  1
BORING NUMBER: B-9A

Sample Description Data Plots

CONTRACTOR: Technical Drilling Services
FOREMAN/DRILLER: Brett Balyk
DRILL RIG TYPE: Diedrich D-50 Turbo ATV
OTHER EQUIPMENT:

DRILLING METHOD: Hollow Stem Auger
CASING/AUGER SIZE: 4.25 in. ID
SAMPLING METHOD: Standard penetration test (SPT)
SAMPLER HAMMER: 140 lb. Automatic Hammer

BORING LOCATION: See site plan.
GROUND ELEV:  298 ft. +/- (NAVD88)
DATE STARTED: 9/23/2019
DATE COMPLETED: 9/23/2019
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General Format: Density/consistency, color, classification name
(secondary PRIMARY, additional); moisture, additional information.

[UNIT NAME and/or ORIGIN]

Soil Classification Name Guide based on Constituent Percentages
M
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l
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rg
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ic
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ls

 WOR =  Weight of rods
 WOH =  Weight of hammer
 P200 =  Percent passing the #200

    sieve (laborator value)
 OC =  Organic content, %

    (laboratory value)

    SPT N-Value
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     Laboratory Test Data:
 PL = Plastic Limit, %
 MC= Moisture content, %
 LL = Liquid Limit, %

         In-Situ Test Data
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Auger grinding on possible
cobbles/boulder from approximately
3 to 5.5 ft.

Refer to log for B-9A for sample information from 0 to 6 ft.

Auger refusal at 5.5 ft. End of boring.

BORING NUMBER: B-9B

LOGGED BY: R. van der Heijden, EIT
CHECKED BY: T. Strike, PE

CLIENT: SunRaise Investments LLC
PROJECT NUMBER: 2190903

PROJECT: Marshall Street Solar
LOCATION: Holliston, MA

N-VALUE RELATIONSHIPS

S
am

p
le

 T
yp

e

GENERAL NOTES

Standard split spoon sampler
driven w/ 140-lb. hammer
(24" long, 2" OD, 1-3/8" ID)

Modified split spoon sampler
driven w/ 140-lb. hammer
(24" long, 3" OD, 2-3/8" ID)
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trace

little

some

Groundwater Observationsgravelly, sandy, silty, clayey

GRAVEL, SAND, SILT, CLAY

15 - 50%

> 50%

< 5%

5 - 15%

PEAT

organic (soil name)

(soil name) with
some organics

trace organics

Date: 9/23/2019

END OF BORING LOG

PL LLMC

1. The stratification lines represent the approximate
boundary between soil types; actual transitions may be
gradual.

Thin-walled tube sampler
pushed w/ rig hydraulics
(30" long, 3" ID)

NX rock core sampler advanced
using rotary drilling methods
(5' long, 3" ID)

SAMPLE LEGEND

CONSISTENCY OF
COHESIVE SOILS

Very Soft
Soft

Medium Stiff
Stiff

Very Stiff
Hard

DENSITY OF
GRANULAR SOILS

Very Loose
Loose

Medium Dense
Dense

Very Dense

N-VALUE
BLOWS/FT.

0 - 4
4 - 10
10 - 30
30 - 50
> 50

N-VALUE
BLOWS/FT.

< 2
2 - 4
4 - 8
8 - 15
15 - 30
> 30

Depth: Not observedS
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2. Water level readings have been made in the drill holes at
the times and conditions stated on the boring log.
Fluctuations in the level of groundwater may occur due to
other factors than those presented at the time
measurements are made.
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Remarks and Additional Tests

PAGE  1  OF  1
BORING NUMBER: B-9B

Sample Description Data Plots

CONTRACTOR: Technical Drilling Services
FOREMAN/DRILLER: Brett Balyk
DRILL RIG TYPE: Diedrich D-50 Turbo ATV
OTHER EQUIPMENT:

DRILLING METHOD: Hollow Stem Auger
CASING/AUGER SIZE: 4.25 in. ID
SAMPLING METHOD: Standard penetration test (SPT)
SAMPLER HAMMER: 140 lb. Automatic Hammer

BORING LOCATION: See site plan.
GROUND ELEV:  298 ft. +/- (NAVD88)
DATE STARTED: 9/23/2019
DATE COMPLETED: 9/23/2019
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General Format: Density/consistency, color, classification name
(secondary PRIMARY, additional); moisture, additional information.

[UNIT NAME and/or ORIGIN]

Soil Classification Name Guide based on Constituent Percentages
M
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ls

 WOR =  Weight of rods
 WOH =  Weight of hammer
 P200 =  Percent passing the #200

    sieve (laborator value)
 OC =  Organic content, %

    (laboratory value)

    SPT N-Value
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     Laboratory Test Data:
 PL = Plastic Limit, %
 MC= Moisture content, %
 LL = Liquid Limit, %

         In-Situ Test Data
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Commonwealth of Massachusetts  
City/Town of        

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

 C. On-Site Review  (continued) 
  Deep Observation Hole Number:         

  
 

Depth (in.) Soil Horizon/ 
Layer 

Soil Matrix: Color-
Moist (Munsell) 

Redoximorphic Features 
Soil Texture  

(USDA) 

Coarse Fragments 
% by Volume 

Soil Structure
Soil 

Consistence 
(Moist) 

Other  
Depth Color Percent Gravel Cobbles 

& Stones
 

                                                                    
 

                                                                    
 

                                                                    
 

                                                                    
 

                                                                    
 

                                                                    
 

                                                                    
 

 Additional Notes:  
 

  

 

 

 

 

 

 
  

 
  

 
  

1-1

0-2 O 7.5YR2.5/1 -

-

-

-

- -

- -

- -

- -

- 0

0

0

0

0

0

0

- -

Bl

Bl

Bl

Gr

Fr

Fr

Fr

Fr

Roots in top 20", cobbles throughout, increasing horizon within C

2-11

11-22

22-32

32+

A

BW2

C

BW1

10YR5/6

10YR6/6

2.5Y7/2

10YR6/3

30-32 10YR5/6 15%

Silt loam

Silt loam

Silt loam

 Very gravelly sand 50

10

20



  
 

t5form11.doc • rev. 8/15 Form 11 – Soil Suitability Assessment for On-Site Sewage Disposal  • Page 3 of 8 
 
 

 

Commonwealth of Massachusetts  
City/Town of        

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

 C. On-Site Review (continued) 
  Deep Observation Hole Number:         

 
 

 

Depth (in.) Soil Horizon/ 
Layer 

Soil Matrix: Color-
Moist (Munsell) 

Redoximorphic Features 
Soil Texture 

(USDA) 

Coarse Fragments 
% by Volume 

Soil Structure
Soil 

Consistence 
(Moist) 

Other  
Depth Color Percent Gravel Cobbles 
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 Additional Notes:  
 

  

 

 

 

 

 

 
  

 
  

 
  

1-2

0-2 O 7.5YR2.5/1 -

-

-

- -

- -

- -

Organic 0

0

0

30

0 - -

Bl

Bl

Gr

Fr

Fr

F

Limited BW2 horizon in select pit faces (silty f. sand, 20" BGS). No mottling or redox features encountered.
Machine chatter on till, refusal @ 5.5' due to 3'+ boulders

2-12

12-26

26+

A

Cd

Bw

10YR5/6

10YR6/6

10YR6/3

Silt loam

Silt loam

Gravelly sand 10- - -

10

10

Till
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Commonwealth of Massachusetts  
City/Town of        

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

 C. On-Site Review (continued) 
  Deep Observation Hole Number:         

 
 

 

Depth (in.) Soil Horizon/ 
Layer 

Soil Matrix: Color-
Moist (Munsell) 

Redoximorphic Features 
Soil Texture 

(USDA) 

Coarse Fragments 
% by Volume 

Soil Structure
Soil 

Consistence 
(Moist) 

Other  
Depth Color Percent Gravel Cobbles 

& Stones
 

                                                                    
 

                                                                    
 

                                                                    
 

                                                                    
 

                                                                    
 

                                                                    
 

                                                                    
 

 Additional Notes:  
 

  

 

 

 

 

 

 
  

 
  

 
  

2-1

0-2 O 7.5YR2.5/1 -

-

-

-

- -

- -

- -

- -

- 0

0

0

0

0

0

0

- -

Bl

Bl

Bl

Gr

Fr

Fr

Fr

Fr

Roots in top 20", cobbles throughout, increasing horizon within C

2-11

11-22

22-32

32+

A

BW2

C

BW1

10YR5/6

10YR6/6

2.5Y7/2

10YR6/3

30-32 10YR5/6 15%

Silt loam

Silt loam

Silt loam

 Very gravelly sand 50

10

20
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Commonwealth of Massachusetts  
City/Town of        

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

 C. On-Site Review (continued) 
  Deep Observation Hole Number:         

 
 

 

Depth (in.) Soil Horizon/ 
Layer 

Soil Matrix: Color-
Moist (Munsell) 

Redoximorphic Features 
Soil Texture 

(USDA) 

Coarse Fragments 
% by Volume 

Soil Structure
Soil 

Consistence 
(Moist) 

Other  
Depth Color Percent Gravel Cobbles 

& Stones
 

                                                                    
 

                                                                    
 

                                                                    
 

                                                                    
 

                                                                    
 

                                                                    
 

                                                                    
 

 Additional Notes:  
 

  

 

 

 

 

 

 
  

 
  

 
  

2-2

0-3 O 10YR2.5/1 -

-

-

-

- -

- -

- -

- -

Organic 0

0

0

5

0

<5

0

- -

Bl

Bl

Bl

Gr

Fr

Fr

Fr

F

Boulder on SW side of pit. Cobble @ 10-16". Less cobbly than TP 2-1.

3-17

17-36

36-54

54+

A

B2

CD

B1

10YR5/4

10YR6/4

2.5Y6/2

2.5Y6/2

44-48" 10YR5/6 15%

Sandy loam

Gravelly sand 30

10

10 Till

Sandy loam

Sandy loam
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Commonwealth of Massachusetts  
City/Town of        

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

 C. On-Site Review (continued) 
  Deep Observation Hole Number:         

 
 

 

Depth (in.) Soil Horizon/ 
Layer 

Soil Matrix: Color-
Moist (Munsell) 

Redoximorphic Features 
Soil Texture 

(USDA) 

Coarse Fragments 
% by Volume 

Soil Structure
Soil 

Consistence 
(Moist) 

Other  
Depth Color Percent Gravel Cobbles 

& Stones
 

                                                                    
 

                                                                    
 

                                                                    
 

                                                                    
 

                                                                    
 

                                                                    
 

                                                                    
 

 Additional Notes:  
 

  

 

 

 

 

 

 
  

 
  

 
  

3-1

0-2 O 7.5YR2.5/1 -

-

-

-

- -

-

<5%

- -

- -

Organic 0

<5

30

0

0

0

5

- -

Bl

Gr

L

L

MF

L

Likely fill/disturbed soil in top 24". Minor mottling in B1 horizon. No distinct A horizon. Large boulder @ ~32"
(3'+). Refusal @ 6'. Chatter on till and difficulty digging.

2-12

12-18

18-24

24+

B1

B3

CD

B2

10YR6/4

10YR5/4

10YR6/3

10YR6/3

12" 10YR5/6

-

Sandy loam (fill)

Gravelly
c. sand (fill)

Gravelly sand 20

0

10

Silty
f. sand (fill)

Gr

Gr



  
 

t5form11.doc • rev. 8/15 Form 11 – Soil Suitability Assessment for On-Site Sewage Disposal  • Page 3 of 8 
 
 

 

Commonwealth of Massachusetts  
City/Town of        

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

 C. On-Site Review (continued) 
  Deep Observation Hole Number:         

 
 

 

Depth (in.) Soil Horizon/ 
Layer 

Soil Matrix: Color-
Moist (Munsell) 

Redoximorphic Features 
Soil Texture 

(USDA) 

Coarse Fragments 
% by Volume 

Soil Structure
Soil 

Consistence 
(Moist) 

Other  
Depth Color Percent Gravel Cobbles 

& Stones
 

                                                                    
 

                                                                    
 

                                                                    
 

                                                                    
 

                                                                    
 

                                                                    
 

                                                                    
 

 Additional Notes:  
 

  

 

 

 

 

 

 
  

 
  

 
  

4-1

0-4 Org. 10YR2.5/1 -

-

-

-

- -

- -

- -

- -

Organic 0

<5

10

0

0

0

- -

Bl

Gr L

-

Fr

F-VF

Solid waste includes glass, plastic, fabric, metal, etc. Refusal @ 6', chatter & hard digging in till.

4-12

12-36

36-48

48+

Fill

BW

CD

10YR5/1

10YR7/2

10YR6/3

Sandy loam

Solid waste

Silt loam

Gravelly sand 30

0

10

Fill

- - - <5

Bl

-

Till

-

Trash @ 20%

Trash @ 20%,
reworked fill



Sample proportions without Gravel:
7% Silt/Clay
93% Sand
Classification: Sand



Sample proportions without Gravel:
3% Silt/Clay
97% Sand
Classification: Sand



Sample proportions without Gravel:
66% Silt/Clay
34% Sand
Classification: Sandy Loam or Sandy Clay Loam



Sample proportions without Gravel:
23% Silt/Clay
77% Sand
Classification: Sandy Loam or Sandy Clay Loam



Sample proportions without Gravel:
65% Silt/Clay
35% Sand
Classification: Silt Loam, Loam, Clay Loam, Clay



Sample proportions without Gravel:
31% Silt/Clay
69% Sand
Classification: Sandy Loam or Sandy Clay Loam



1" = 200'



~ WEHR.AN ENGf\eRNG 
CClNSt.tING ENGNfRS PROJECT No. 51114.05 TEST PIT l.OGS. 

PROJECT· HIRD PRUPEUTY SHEET, OF, 
CLIENT: Mus DEP 

CONTRACTOR: CORE Environmental EOUI PMENT: , •• " P.,d ""ck"" • , 
OPERATOR: Pltu! Goules INSPECTOR: R. Wright 

LOG OF TEST PIT No. TP' Date. 12/10/90 Elevation: 
WELL DEPTH SAMPLE CLASSIFICATION CONSTRUCT1ON FT. No. DEPTH M'. ...... Brown. Cine to eoerse SAND and boulders lIeedspace Test pit 

Conslrueted (2' - 4' diam.). (ppm) terminated 
Drums, soUdified blade material, white at end of 
unknown substance 6:: trash. vlsua! 

Kane Detected evidence or 
I-s dnlms. 

Ground.ale 
End ol Test Pit lit 8' wunot 

encountered. 

-to 

'-IS 

Dlmensiona 
of Test Pit 
(LzWsD) (It)s 

20x15](6 '-20 

LOG OF TEST PIT No TP' Data. 12/10/90 Elevation 

• WELL DEPTH SAMPLE CLASSIFICATION 
y •• CONSTRUCTION FT No DEPTH 

" .... Brown, nne to coane SAND and ORA VEL H_co Swampy to 
Cons t rueled (very ~ly PI11l. (ppm) suJ(urous 

odor. Test 
- -- ----- -------- - --- Pit terminal ~ 
Burnt wood debris, tar shiftlles, sever pipes. 18.8 - 100 at water 

1--5 steel pipa. table (7'). 

... 
End of Test Pit at 8' 

~IO 

Dimensions 
oC Test Pit 
(LxWxD) (f1h 

1-15 
25x4x8 

1-20 

COMMENTS: 



~ WEHR.AN ENG/N!BlI1IG TEST PIT l.OGS CC»&lTNG fPIGNEA'S PROJECT No. 51114.05 

PROJECT: BIRD PROPERTY SHEET I OF I 

CLIENT: Masw DEP 
CONTRACTOR: CORE Environmental EQUIPMENT: 5558 FORD Backhoe 
OPERATOR: Paul Goules INSPECTOR: "\ 

LOG OF TEST PIT No. TP28 Oale, 12/10/90 ElevatIOn: 
WELL DEPTH SAMPLE CLASSIFICATION CONSTRUCTION FT. No. DEPTH ftficrotin Comr."lents 

lIalf-Burnl woodflH. Ifeadsptlce Test Pit None 
(ppl'l' terminatecJ 

COftIitrucled lit water 
19.7 table UO'). 

~5 ---------------------Light Brown to Tan. fine to eM,. SAlfD and-
G R.A VEL. some cabbJes. 

'C7 . 

ho EndOTTesl PIT at 10' 

Test Pit 
Dlmeruoiorw 
(LXlYxD) (It): 

35x20JdO· 
~15 

~20 

. 

LOG OF TEST PIT No TP3 Date. Ulll/9O Elevation " 
WELL DEPTH SAMPLE CLASSIFICATION .... CONSTRUCTION FT. No DEPTH 

Loamy material at surface, organiC detritus, lIeedspece Te:;t Pit 
Dark Drown SAND and GRAVEL. (ppm) WdS 

\7 - RUStY 1t~ co;.rs; SAND in;. GRA vir: ----- terminated 
none Detected ~t wah:r 

End ot Test Pit Ilt 3' . table (3') • 

I--S 

Ttlst Pit 
Dimensiorw 
(LxWxD) (rt); 

37x3x3 1--10 

I--IS 

1-20 

" 
~OIlllIlllENTS: 



W& WEJ-RAN ENGNIflI'.(..; 
CONStlltG E~IRS PROJECT No. Slt14.0S TEST PIT l.OGS 

'. 

PROJECT' ulRD PROPERTY SHEET I OF I 

• CLIENT: Mus DEP 

CONTRACTOR: CORE Enyironmental EQUI PMENT: 5550 Fo'd Backhoe 
OPERATOR: PtluJ Goule!ll INSPECTOR: R. IV"gh. 

LOG OF TEST PIT No. TP, Date. lZ/1l/90 Elevation: 
WELL DEPTH SAMPLE CLASSIFICATION 

Mlc~';' CONSTRUCTION FT. No.OfPTH 

Nooe Tan, medium to coarse SAND and tine 01'8"', (ppm) Test Pit 
constructed . Poorly sorted rounded Gravel terminated 

18 (ambient) at water 
table U6" 
and ..,hen 

-~-
ambient 
HNUread-

End of Test Pit at 6' i .... 
diminished 
in Test Pit. 

!-to 
Dimensions 
ot Test Pit 
(L_W.o) (ft~ 

1-,9 
30xlOx6 

1-20 

LOG OF TEST PIT No TP' Date. 12/11/9. Elevation 
WELL DEPTH SAMPLE CLASSIFICATION u._,,,. CONSTRUCTION FT. No DEPTH 

Tan to Light Oro"", fine to coarse SAND, some (ppm) Test Pit N .... nne Gravel terminated cons 1 ructed 
< 5 (ambient) at water • table (12').. 

1-9 

1-,0 

- .... of Text PltatlZ' 

Dimensions 
of Test Pit 1-15 (It~ 
20dx12 

1-20 

COMMENTS: 



~ ~ ENGINE£RIi'.(.; 
CONSl.lIfG ENGNAS PROJECT No. 51114.05 TEST PIT l.OGS 

PROJECT' UIRD PROPEIlTY SHEET, OF, 
CLIENT: Mass OEP 

CONTRACTOR: CORE EnvironmenlaJ EQUI PMENT: 555 B Fo,d "ck_ 
OPERATOR: Paul GouJes INSPECTOR: R. IV';ght 

LOG OF TEST PIT No. TP. Date. 12/11/90 ·Elevatlon: 
WELL DEPTH SAMPLE CLASSIFICATION 

MI~.;" CONSTRUCTION 'T. NO.DEPTH 
Brown, medium to eoerse SAND and GRAVE~ litt lit lIeadspace Test Pit 

N<me .-, ... (ppm) terminated " Constructed 
at .... ter 

) 400 table (5'). 

..:liZS 
End at Test Pit, at 5' 

HO 

Dimension 
or Test Pit 
(LxWxO) Crt): 

-IS 
30x4x5 

~20 

LOG OF TEST PIT No TPT Date. 11/11/90 Elevation 
"'ELL DEPTH SAMPLE CLASSIFICATION .... ft'; CONSTRUCTION 'T. No DEPTH Comments •• ..... Brown. medium to coarse SAND and GRAYBL., Test Pit 

Constructed Ii t Ue' cobbles. , (pp~d tennineted 
at ",ater 

.. " 

... End 01 Test Pit at 4' 
< 5 (ambient) . t.8ble (4'). 

I--S 

1--10 
DImension 
DC 
Test Pit 
(LxWs:D) (ft): 

30x4x4 I--IS 

1-20 

COMMENTS: 

."".-. '. ~ 



~ WEtfW'j ENGNERN:; 
. C~ING fNGNIRS PROJECT No. 51114.05 TEST PIT LOGS 

• PROJECT, UlRD PROPEllTY SHEET I OF .1 
CLIENT: MUll OEr 

CONTRACTOR: CORE ~nyironmcnlal EQUI PMENT: sssn"on! ltacOhoe 
OPERATOR: PlllIl Goules INSPECTOR: R. lirighl 

LOG OF TEST PIT No. TPS Dote. 12/12/90 Elevotlon: 
WELL DEPTH SAMPLE CLASSIFICATION 

M'~';n CONSTRUCT1ON FT. Ho. DEPTH 

N .... Alternating layers ot brown, COIIIIrH SAND and Ueadspace Tat Pit 

Constructed" GRAVEL, coarse to medium Sand and medium (ppm) terminated 
to fine Sand at water 

None CoUeeled table (1 0'). 

'-5 

Larp BouIderII at bottom 01 pit. , 
bzlO 

End of Teat Pit at 10' 

Dimensions 
of Test Pit 
(LzWxD' (tt): 

-If I 
50X&xlO . 

-20 

LOG OF TEST PIT No TP9 Dot'I" 12{12/.' Elevation 
WELL DEPTH SAMPLE CLASSIFICATION Mkrntln Comml'!ftu CONSTRUCTION F1: No. DEPTH 

None Headspllce Test Pit 
Allematlnc layers of brown, coarse SAND and ( .... ) terminated 

Constructed GRAVEL with eoane to medium Sand, medium at boulders. 
to line Sand Water table 

None CoUected wu nol 
encount ...... 

~S 
Lcrp 8oulder8 at bottom 01 Teat Pit 

Dimensions 
of Test Pit End of Test Pit at 8' 
(LxWxD)(n~ 

12x5x8 1--10 

'-IS 

~20 

COMMENTS: 

• 



~cWEH?AN~ 
-.CCNUTlG ENGNfRs PROJECT No. 51114.05 TEST PIT l.OGS 

PROJECT' UlaD PROPEItTY SHEET. OF. 
CLIENT: MUi DEP 

CONTRACTOR: CORE Environmental EQUI PMENT: 555 0 Ford Ilackhoc 
OPERATOR: Paul GoulCII INSPECTOR: R. 1V';.hl 

LOG OF TEST PIT No. TPIO Dote. 12/12/90 Elevation: 
WELL DEPTH SAMPLE CLASSIFICATION. CONSTRUCTION FT. No. DEPTH Microti Comments 

"one Alternating layers of brown, coarse SAlfD and Headspece Test Pit 
Constructed- GRAVEL, coarse to medium Send and medium (ppm) terminated 

to fine Sand None Collected 
at boulders 

~!5 

Boulden at bottom. 
Test Pit End of Test Pit at 9' 
Dimensions 

"-10 (LxWxO)(rt): . 

12x6x9 

1-1!5 . 

1-20 

LOG OF TEST PIT No TPIt Dote, 12/13/90 Elevation 
"ELL DEPTH SAMPLE CLASSIFICATION "'_Of" CONSTRUCTION FT. No DEPTH 

"_ Loamy Fill with conC1'ete form and H .......... Water table 

Constructed foundation debris ( .... , at 10.5'., 

Mane Collected 

1-!5 
- - - - - - - - - - - - - - -

Bro_ eoane SAND and ORA VEL. 
UtUe cobbles.. 
Interbedded with nne SAND and GRAVEL layers' 

~IO 

Test Pit End of Test Pit at 13' 
Dimensions ' 
(LlIWxDI (flh 

1-1!5 
20dx13 

"-20 

COMMENTS: 



W:§ W&fW.I ENGNERf\G 
CONSU.TfG fllGNlRS PROJECT No.: .. 11 .... 

TES:r PIT l.OGS. 

• PROJECT: UlRD PROPEIlTY SHEET I OF I 
CLIENT: r.t .. DEP 

CONTRACTOR: CORE Environmental EQUI PMENT: .s. B Font Backhoe 
OPERATOR: PIIW Goules IN SPECTOR: R. 1V"g., 

LOG OF TEST PIT No. TP12 Dole. 12/13/90 Elevallon: 
WELL DEPTH SAMPLE CLASSIFICATION w CONSTRUCTION FT. No. DEPTH 

Wood, brick and pipe (ppm) Test Pit 
None terminated Canstructeci None Detected at boulders. 

(ambient) Water table 

--- - -- - - --- ------- - -- WIIS not 

f-5 Brocm coarse to medium SAND and GRAVEL encountered 
Boulders at bottom of pit. 

End of Test Pit at 7' 

Test Pit 
Dimensions 
(LxWxD) (ttl: f-io 
2Ox4x7 

>'-15 

~20 

LOG OF TEST PIT No TPI. Dole. ,.,'''~ Elevation 
WELL DEPTH ~~"'::LE CLASSIFICATION M •• CONSTRUCTION FT. N EPTH 

Brown eoerse to medium SAND and GRAVEL, &OfIl (ppm) TeslPil 
None -... terminated 
Constructed None Detected at reach of 

(ambient) eqUipment. 
Groundw.te 

Test Pit 1--5 wunot 
Dimenaians encoutt, ...... 
(L.WXD)(n~ 

15x5d End or Test Pit at 8' 

~IO 

1-15 

1-20 

COMMENTS: 



~ WEHRAN ENGINEERIN:; 
CON5UING (~flS . PROJECT No. 51114.05 TEST PIT l.OGS 

-
PROJECT: UlRD PROPEIlTY SHEET I OF I 

CLIENT: Mass DEP 
CONTRACTOR: CORE Environmental EQUI PMENT: 555 B Fo,d Backhoe 
OPERATOR: Paul Uoules INSPECTOR: R. 1V,;,.t 

LOG OF TEST PIT No. TPI3 Dote. 12/13/90 ElevatIon: 
WELL DEPTH SAMPLE CLASSIFICATION u. n". CONSTRUCTION FT. No. DEPTH 

None Wood, pipe9 brick. (building debris). (ppm) Test Pit 
'Constructed terminated 

a.tl2'due 
None Detected to close 

(ambient) proximity 

~S 
oC GZA-2B. 
Groundwat 

-------~-----~-------------- was n~~ere 
Bnnm. coarse to medium SAND and Bouldel'S. eneount 

Test Pit 
Dimensions 
(LzWxD) cro: 

~O 
. 

12x5x1% 
. End or Test Pit at 12' . 

f-IS 

>--20 
. . . 

c· 

. LOG OF TEST PIT No TP15 Dote • 12/14t90 Elevation 
"ELL DEPTH SAMPLE CLASSIFICATION Mlerotin CONSTRUCTION FT. No DEPTH Comments 

Loamy rln, ~ buHding debris., tires, 
Headspaee 15 Drums 

None (ppm' encounlereo 
Constructed shoe liners, process trains, and drums.. Test Pit 

None Collected .terminated 
due to .. health and 

I-S 
End of Test-Pit at 6' 

safety .. --. 
Test Pit 
Dimensions 
(Lzws:D) (rt)t 

1-10 
3Dx30se 

f-IS 

1-20 
-

COMMENTS: . 



~ WEHRAN ENGNEERiI'G 
CONSIAING ENGf'*EIi'S PROJECT No. 51114.05 TEST PIT l.OGS 

PROJECT' U1RD PROPERTY SHEET I OF I 

CLIENT: r.1atOS DEP 

• CONTRACTOR: CORE Environmental EQUI PME NT: 555 B Ford Backhoe 

OPERATOR: Ptl.u1 Goules INSPECTOR: R. Wright 

LOG OF TEST PIT No. TP15A Date, 12/14/90 Elevation: 
WELL DEPTH SAMPLE CLASSIFICATION CONSTRUCTION FT. No. DEPTM Micl'OtiD Comments 

Brown medium sand and cobbles (Pill). 
(ppm) Test Pit None 

terminated 
Constructed -------------------- I- None Detected due to 

Tires, steel pipes, gym steel lockers, (ambient) excessive 
2 safes, chain link (encing. amount of 

debris. 
-5 Physical 

End oC Test Pit at 6' hazard 
imminent if 
debris coul 
not be 
re-buried. 

Test Pit r-IO 
Groundwat 

Dimensions was not 
(LxWxD) (tt): encountere 

12x12x6 

r-15 

f-20 

LOG OF TEST PIT No Date, Elevation 
WELL DEPTH SAMPLE CLASSIFICATION CONSTRUCTION FT. No. DEPTH • 

f--S 

f---IO 

f--15 

t-20 

COMMENTS: 

• 



~ WEHRAN ENGNfRING 
CONSU.IN; Ef"..'GoN'ERS PROJECT No. 51114.05 TEST PIT l.OGS 

PROJECT' UIRU I'RUPEHTY SHEET 1 OF 1 

CLIENT: r.18SS DEP 

CONTRACTOR: COilE Envirunmental EOUI PMENT: 555 D Ford [)dckhoc 
OPERATOR: PlIut Goules INSPECTOR: R. Wright 

LOG OF TEST PIT No. TP16 Date. 12/14/90 Elevation: 
WELL DEPTH SAMPLE CLASSIFICATION CONSTRUCTK>N FT. No. DEPTH Microtin Comments 

None Interbedded Brown coarse to medium SAND (ppm) Test Pit 
terminated Constructed and brown, coarse SAND Bnd GRAVEL. 

None Detected at end or 
(ambient) reach of 

equipment. 
Groundwat 

-5 was not 
eneounlere 

Test Pit 
Dimensions 
(LxWx:D) eft): 

'-10 
lOx5x12 

End of Test Pit at 12' 

>--15 

, 

1-20 

LOG OF TEST PIT No TP17 Date. 12/14/90 Elevation 
WELL DEPTH SAMPLE CLASSIFICATION CONSTRUCTION FT. No. DEPTH Microtin Comments 

Brown cobbles and SAND OYer lying dark brown, (ppm) Test Pit 
None 

medium to fine SAND, little: organic detritus, terminated Constructed 
roots (loam). at end or • None Detected reach or -------------------- (ambient) equipment. 

1--5 
Groundwal 
was not 

Test Pit encountere 
Dimensions Brown coarse to medium SAND and GRAVEL. 
(LxWxD) (ft): 

8x4x9 End of Test Pit at 9' 

1--10 

1--15 

~20 

COMMENTS: 

• 



~ WEHRAN ENGINEffi'NS 
CONSll!f\G fNGt-ffQS PROJECT No. Sll14.05 

TEST PIT l.OGS 

PROJECT: UlRD PROPEHTY SHEET I OF I 

CLIENT: r.Ta!;,,; DEP 

CONTRACTOR: Core EnvironmentRi EQUI PMENT: 555 B Ford Backhoe 

OPERATOR: PauLGoules IN SPECTOR: R. Weight 

LOG OF TEST PIT No. TP-18 Date. 12/14/90 Elevation: • WELL DEPTH SAMPLE CLASSIFICATION CONSTRUCTION FT. No. DEPTH Microtip Comments 

None Re-exc8vated test pit previously conducted Headspace Drums 

Constructed 
during Wehran Phase n Investigation (1987). (ppm) Encountered 

Not collected 

-5 

-10 

f-I!! 

f-20 

, 
LOG OF TEST PIT No Date, Elevation 

• 
WElL DEPTH SAMPLE CLASSIFICATION CONSTRUCTION FT. No. DEPTH 

r-5 

r-IO 

f-15 

f-20 

COMMENTS: 

• 



~ WEHRAN ENGKERNS 
CONSlI.fN:; EP\GNfl;>S PROJECT No. 51114.05 TEST PIT LOGS 

PROJECT' UlRD PROPEIlTY SHEET I OF I 

CLIENT: Mass DEP 

CONTRACTOR: Clean Harbors EQUIPMENT: 235 B Culerpillllr Excllvator 

OPERATOR: Tom Sorrentino INSPECTOR'. R.IV,lghl 

LOG OF TEST PIT No. TPI9 Date. 1/25/91 Elevation: 
WELL DEPTH SAMPLE CLASSIFICATION CONSTRUCTION FT. No. DEPTH Microtio Comments 

Brick. wood, pipe, building debris. 
Headspace Groundwst r 

" 
(ppm) encountere 

at 2'. Test 
None Collected Pit was 

None Black SILT e.nd.5AND. some pdat. extended 
Constructed approximat Iy 

f-5 5' into poRr 
.cnd oC Test Pit at 6' upon DEP 

request. 

Test Pit 
Dimensions 
(LxWxD) (rt): 

f-IO 
25x6x6 

f-15 

f-20 

LOG OF TEST PIT No TP20 Date. 1/25/91 Elevation 
WELL DEPTH SAMPLE CLASSIFICATION u, "'I CONSTRUCTION FT. No. DEPTH 

None Brown medium to rine RANl)Overlain by cut Ifeadspace -Test Pit 
(ppm) terminated Constructed wood debris. upon DEP • None Collected request. 

Groundwal 
was not 

1--5 encountere . 
Test Pit End of Test Pit at 6' 
Dimensions 
(LxWxD) (ft): 

20xlOx6 

1--10 

1--15 

f-20 

COMMENTS: 

• 



• 

• 

~ • 

BORING n..OG !KEY 
Well Construction Details . 

[ I 

I I 

• Geologic Materials 

ffi], ., 
" ,-, 

tTI···· ., . . .. 

Sample Type DetailS 

~ 
~ 

Concrete Plug 

Bentonite Seal 

Filter Sand Pack 

Bentonite/ Cement Grout 

2-inch 00 Schedule 40 PVC Riser Pipe 

2·inch 00 Schedule 40 PVC Well Screen (.010 Slot) 

Drill Cuttings 

Bedrock (Granite) 

'Till 

Sand and Gravel 

Sand 
NOTe: The N-Value is tile total numbar of blows 

for tile middle 12 inctle& of tile 24 inch 
samplng in_I (first and leat 6 inc_ 
are not included) 

Split-Spoon Sampler 

3-inch 00 NX Core 



SHEET 1 

IPIIl..ECT:. Slrd Property SIte PROJECT NO: 51114.06 

Mass. Oeot. of EnvIronmental Protectlon 

~========G~U~'~I~d~D~rti~I~I'~n1g~I:========~====~~~~~~~~~~=+~~~~: ~ FEF a.E'I: . TOC 276.35 

DATE ST.IRTEI: 03/15/91 
f-=:......+-==+--...:O::"'-+---I--~. DATE FINISIED: 03/15/91 Il6lE. 

07(02/91 

Gl! 1J'PlH. IlII..fI.a 
17.39 . 258. 96 

TOe 

15 

IIWKf. 
259.4 -

264.4 
f-=:.:...+---==---l.....::--...:=+---+----I tFeRATIR C. O· Donne !I 
~~~~--~~~~4----+---iS3L(~~~. WrIght 

FIELD DESCRIPTION 
~Itled Burelster!Mathadalagy) 

No samoles taken 
Refer to WE-91-IO 

REMARKS 

Sil t Trao 
~~--r--I8m-ffi'8OI~Gj~TIr~~--~~--iIn5talled 



• 
SHEET 1 of 2 

PIn.ECT: 8irct-Property-SHe PIn.ECT NO: 51114.06 GS EL.EV: 273.30 ft. 
CJENr. Mass. DePt. of EnVIronmental Protection ~~ 
C()jTR.\CTOR Gulld Drilling RIG: CME-75 E-ll COORl: 

1-----GAIlJOIA....,..:....--:TER=-:-DA":"TA:....::(f-ee-:t),.-----.-----,--CASIllG--r-SAlRE-....:;....,...:-TtIIE--..--C(I£--l1ll. !IF ELEV: PVC 275.85 f t 
1----..::.::::=::;.:=:....::;=----+-TYFE--+....:::OO::!E::::X~-...::=S:::!s=-+--!!!~+....:::::..--1 DATE ST.IAlED: 02/27/91 

WE GllIEPIH G!I..8.EY. IIIIAKE 1__==-+-=::::...+---=~-+---I__----1DATE FlNI9ED: 03/06/91 
DlIII 5" 2" 00 07102/91 16.86 258.99 244.30 - 1-=::.:·-lf--=--+::........:::::....f---+----lIPERATlR c. O· Donne Jl 

pvc 254.30 0 1 

WElL 
CONSTRUCT 

-
S-1 X 
~ 

h 
S-2 i:8 

S-3 ~ 

S-4 ~ ......., 

7.5 

5 

10 

3 

~1IEIGHT=::.:...+ __ --+l:..:4~=b::.S 4' ___ + __ --lGE!l.DGIST: R. Wr 1 gn t 
FAll. 30" 

FIaO DESCRIPTION 
(Mod1fled Burmlster MetMdalagy) 

Dense. gray, fine SAND and SILT. little 
coarse SAND. trace Gravel 

Cobb les (1 to 2 feet) 

80ulder (3 feet to 11 feet 4 incnes) 

Dense, gray, fine SAND and SILT 

ToO Of Bedrock at 13 feet (Granite) 

Weathered seam at 25 feet 2 incheS 

REMARKS 

o ppm 

4.7 moved nole 

23.3 J 

7 



SHEET 2 of 

!~~. Bird Property SIte PROJECT NO: 51114.06 

!nTFNT' Mass. Dept. of Environmental Protection 
GS a.EV: 273.30ft. 
1+-5 CIXRl: 

...... , ..... ,"" Gu lId 

WElL 
CONSTRUCT ",:;; 

0-" 
"''' l!j::: 

.30 
. -
f-

f

~35 
f-

f-. 

-
~O 
-

-
-45 

f-

f-

f-

fJjO 
f-

f-

r 
r 
f-,'55 

" -

f-60 

Drllllng 

. 

. 

I 

• 

RIG: CME-75 E -1j cooiIl: 

FIELD DESCRIPTICJI . 
(Modlf1ed 8u/"lDlster MathodOlogy) 

Weathered seam at 2B.5 feet 

END OF eOR ING AT 30 FEET . 

MT ::I MicrotiP reading (total volatile 
organic vapors, in parts per million) 

. 



tJ EDU:NG/tEU.. NO. tE-91-2S Wehran [ElinVO [)"@ U @~h 
SHEET 1 of I • - --

PRl..ECT: BIrd Property SHe PROJECT NO: 51114.06 GS B..EY: 264. 90ft. 

o.IOO: Mass. Dept. of Environmental Protectton t+-S COORl: 

COORACTOR Gulld Drt lllng RIG: CME-75 E-II COORl: 

GRIlKlIIA TEJ! DATA (feetl t.ISIH6 SAII'I£ TIlE aJ£ II. IE' 8..EY; PVC 266.83ft 

Tl1'E OOEX SS 
DATE STAATtD: 03/08/91 

IlAlE GM CfP1H GIUI..El lIWI!E. DATE FlHISIED: 03/08/91 
07/02/91 8.14 258.69 253.4 - DLIII. 5" 2" 00 !JIEIlATCR: C. O'Donnell 

.. -- 258.4 IIElGHT 140 lbs. GEB.D6IST: R. Wr 19ht 
FAll. 30" 

WELL 
,...-
a;" ~ CONSTRUCT ",:1 wa; UI~ ~1! FmO DESCRIPTION REMARKS ....lUI 

~: 
....I ...... 

~! 8!:! .. (Mod1fied BurlDister Metho<lOlogy) a. .. > 8 ----, ~:; l!!<= • Z ....I 

~ ~ ':@i 
~ ~ 

....... : 
~ 

: ... ~ ... 
No samples taken 

W;i:! 
Refer to WE-91-2D 

m i '" iiI . -oJ 
f 

r 
1= 

• 
1= :,:::':5::: 
-

1li 

-
F= 1= -F 
= -10 

== - ", ", 

END OF BORING AT 11' 6" 

-
-
1-15 
~ 

~ 

~ 

~O 

-

-25 

• 



SHEET 1 of 

IPRlW:r:. 8lrd Property SIte Pro..ECT 00 51114.06 GS B.EV: 264.80ft. 

~~~~~M~a~s~s~.~D~e~p~t~'~O~f~E~n~v~'~r~o~n~m~e~n~t~a~l~p~r~o~t~ec~t~'o~n~~~=i~~~=i==~~=+==~~=J~ ~ ·Gulld Dnlllng RIG: CME-75 E-Ij ~ 
II. REF EL£'/: PVC 267, 20 f 
DAlE STARlEIl: 03/07/91 

I-=~+-==+--"":::::""--+---+----l DAlE FINISIED: 03/08/91 am. GIl !fPTH GIt..S.n lIILII!E 
07/02/91 8.54 258.66 236.80-

PVC 246.80 

WELl. 
CONSTRUCT 

1-=:::..-+--....::--j-=-=+---l----jIl'ERATat C. O' Donne 11 
1--'=:.:.:...+ __ -j::..c..::.....:=+-__ -l __ --jGE!l.OGIST: R. Wnght 

FIelD DESCRIPTION 
(Modified Burmi.ter Methodology) 

some Gravel 

REMARKS 

and GRAVEL 5.3 

Light brown. gray. coarse Gravel and 
coarse SAND. little fine to medium SAND 8.2 

4' -4 '9" brown: coarse. we 11 sorted we 11 
Rounded SAND. same medium SAND. little 
flne SAND 
4'9"-5'1" gray, fine SAND and- Silt. little 
coarse SAND and Gravel 

Brown, medium to coarse SAND 

Brown. fine to coarse SAND and Gravel. 
coarse well sorted. rounded SAND at 11' 

15 

5.1 

Broken Jar 

(13" thick lens) -2.8 

Bedrock 
2.0 12' 7'" 

(Grani tel 



• .~ 

PPD.ECT: 8 ird Pro pert y SHe 
0.100: Mass. Dept. of EnvIronmental Protection 
C!MRACTOR: Guild DrIllIng 

WELl 
CONSTRUCT 

BORINBJWFII ~NO. NE'!;"9t-2D 

PRO~ECT NO; 51114. 06 

RIG: CME-75 

SHEET 2 of 2 

GS ELEV: 264.S0ft. 

NoS COIJIIIl: 
E-ll COORl: 

FIELD DESCRIPTION 
(Modified Burm1ster Methodology) 

REMARKS 

ENO OF BORING AT 28' 

-30 MT = MicrotiP reading (total volatile organ c 
vapors, in parts per million) 

-35 

r 
r 
r 
-55 

-
-

~o 

-



SHEET 1 of 

IPII)..Et::r:. 8IrO Property Site PROJECT NO: 51114.06 GS El..EV: 267.50ft . 
..... ,""" Mass. Dept. of Environmental Protection N-S 0XRl: 

CCNTIW:TOR: GullO DrIlling RIG: CME-75 E-W COORl: 

t:==:::::=~~~~~~~====r===r:~~~~~j:::::~=r=~cjlL J£F El.E'/: PVC 

102/91 10.90 
PVC 

258.60 252.50-
262.50 

DAlE START8I: 03/12/91 
1-.!.!!::=-+-=~+-"":::=--+-..,-+-~-lDAlE FlHISI£D: 03/12/91 
1-~:':""+~-+-=:-~~--~+----lCFERATat C. O'Donnell 
~=:':':'-+ __ -f="":"::-'4 ___ +-__ -!GECl.IlGIST: R. Wr Ight 

Fmo DESCRIPTION 
~dlfled Burmlster MethodOlogy) 

NO samoles taken 
Refer to WE-91-3D 

~ARKS 



• 

SHEET 1 of 2 

PRruECT: 81rd Pro~erty S1te PR()JECTNO: 51114.06 GSELEV: 267 30ft. 
CLIENT: Mass. De~t. of Env lronmental Protect Ion. N-S COCllO: 
CONTRACTOR: Guild Dr1ll1ng RIG: CME-75 E-W COORD: 

F--"':"'---=:GRIll.tIJW~=A":TER=-Ilo\=TA""':(f~eet-I:----"""'---"'--CAS-IN;-r:;'SAI4'I..E",:",-=-r-1I.I!E--r--c-OR;---I III.. ~ B..EV: PVC 269.41 f 
I---------------+--me--+-O"'D:.:E:.:X'-"-S:..:S=-+-:.::=-+....:.::..::....-t DATE STARlED! 03/11/91 

DAlE GlI..JlIElli' IllL.flEL I!lWE f----=-+-===-t---::..::....:-t---t----I DATE FINISIm 03/12/91 
07/02/91 10.77 258.64 236.30 - f--.:;DI:;.:AM.c.'-t_;;;.5'_· _t-=2':-·-:O.:,;D'-I ___ t-__ -IOI'ERATOR: C. ° 'Donne 11 

WELL 
CONSTRUCT 

. . -

- ~5 
.. -

-

PVC 246. 30 ~IGHT 140 lb I-=~;;;;"+ __ """F-;....;=s-l' ___ + __ ....., GEIllOOIST: R. Wr Ight 

wa: 

~I 
cnz 

S-1 X 6 

S-2 X 6 

S-3 X 8 

S-4 X 20 

S-5 ~ 10 

S-6 x: 10 
'--' 

S-7 ~ 2 

3.0 

1.5 

4.0 '; 

23.0 

.' Q •• 

..... 0 
27.5 .'0-. 

~ ~' .. 
• ' D·. ... 
'.0.0 

47.5 p. ' .• ' 
'.0.0 p ...• ' 
'.0.0 
pi' 
'.0.0 
p.~' 
'.0.0 
P·.' 
';'00 
1'"". ·0 

';'00 
1'"'" -(II 

.00 

FALL 30" 

FIELD DESCRIPTION 
(Mod1fied Burmister Methodology) 

Loosa, brown. ftna to coarse SAND, some 
Gr.vel. little Silt 

Loose, brown, fine to coarse SAND, trace 
Gr.vel 

Change at 5' to 11ght gray, med1um SAND. 
soma fine SAND. little coarse SAND. wet 
at S'S" 

Med1um dense. gr.y. fine to co.rse SAND 
.nd SILT. some Gr.val 

Med1um densB, brown-gray. fine to coarse 
SAND and GRAVEL. some Silt 

Dense. brown-gray. fine to coarse SAND. 
some SILT and Gravel (Till) 

REMARKS 

17.9 1.3 

32.4 2.2 

31.0 1.2 

30.0 1.0 

J 
9.0 0.2 

7.0 0.0 

60.0 ~~~ .. ~_-r~~~ns~.~,~br~o~w~n--.g-r-ay~GRA~v-EL~.~t~r~.~ce:_f-in-e_t_o_~ ~ coarse SAND 30.0 3.0 
~~-/ Top of Bedrock at lB' (Granite) 
~~-~ 
~~-~ 
/\ "'-.... ,./\ 

1"'"1-.... 
,./\ 1',-.... 
~<-~ 
~~-~ 
;.~-~ 
J\ " ,-/ 
;..;-~ 

~~-; 



B1rd Property S1te 
Mass. Dept. of Env1ronmental Protect1on 

Gulld Dr1ll1ng 

PROJECT NO: 51114.06 

RIG: CME-75 

SHEET 2 

. GS REV: 267. 30ft . 

N-S COIJID: 
E-W COIJID: 

WELL 
CONSTRUCT :rZ ~~ 

~i !~ 
FIELD DESCRIPTION 

(Modl fled Surml.ter Methodology) 
REMARKS 

o 

5 

5 

END OF AT 32' 6" 

NT • M1crot1p reading (total volatile 
organ1c vapors. 1n parts per million) 

.M!. 



.. - . 

• 
~·Wehr'an·[EIilI,¥,ijlJ"@ U @~Ih Bc.meuw:,' ~NOo. E'!"91-E 

SHEET ! of ! 
- -

PIn.ECT: BIrd Property Site PROJECT NO: 51114.06 GS EL.fV: 26!.6ft. 
CLIENT: Mass. Dept. of EnvIronmental ProtectIon N-S COORl: 

CIMRACTOR GUIld DrillIng RIG: CME-75 E-II COORl: 

GIntfDNA TEll DATA (teet) C.ISDIl SAI5'tE nIlE CIJE II. iEF 8.E'I: PVC 263.7ft. 

TYPE ODEX SS DATE STAIITED: 03/14/91 
WE GJ1 !'fPlM . GII..fI..a IIWKE DATE FlNISIED: 03/14/91 

07/02/91 10.28 253.42 247.6 - DINI. 5" 2" 00 (FSlATat C. O'Donnell 
PVC - 255.6 IIEIGHT 140 Ibs. GEClOGIST: R. Wrlgnt 

FALL 30" 

WELL "'-wa: ~~ ffi" ~ CONSTRUCT ",: 

~! 
>21 ...J FIELD DESCRIPTION REMARKS ... " ~~ 8g .. (Modified Burmlster Methodology) 

11." > 8 ,- l!j!: i!!:: I on .. Z ...J 

~ ~ r ~.;~/;.::: 
;.:: ::.:: 

~ ~ /'::/'.:' NO samples taken :',':',' Refer to WE-91-dO 

~ 
........ 

: ......... 

~ · .. ...... 

~ 
· '~'.' ...... · .,',. 

" 
: .... 

• 'f',' : ..... 

:::= · .,.',. 
: ..•. . :~".: · •... . =. ,'f', . .-. :.';': l - .:!::.: -• :::'= . = . . _. 

'-:::'- ... 10 
::: .... . = . . -. ---:. -= "---.-. --

ENO OF BORING AT 14' 

-15 

-20 

-25 • " -
r 



SHEET 1 

Bird Property Site PRl..ECT ttl: 51114.06 GS 8..EV: 262.0ft. 

~~~~M~a~s~s~.~D~e~p~t~·tO~f~E~n~v~'~r~o~n~m~e~n~t~a~1=p~r~o~t~e~c~t~'~o~n~~~i=~~~~~~=r~~~~~ ~ GUIld DrIllIng RIG: CME-75 E-W ~ 
It. REF EI.EV: pvc 263. 
DATE STARTED: 03/13/91 

f-.:..::.:=-+-=::::...+-.:::.:::--+---'-f-----l DATE FlNI9£Il: 03/ 13/ 9 1 IlAJE. . GIl IfPlH. IlIULfY lIIIAKE. 
/02/91 10.32 253.43 233.5-

PVC 243.5 

~ , 
z 

8 4.0 

10 22.5 

14 15.5 

1-=:::.-.+-.:::.--+-=~:::::..+_---+--__lCFBIAT(R c. O· Donne II 
f---:=:.::,..+ __ -+=:....;=+-__ -+ __ __lGEO"OOIST: R. wrrgnt 

FIELD DESCRIPTION 
(Modified ~rm1ster MathOdology) 

Medium dense. brown, wet. fine to coarse 
SAND and GRAVEL. some SILT 

Medium dense', brown. wet, fine to coarse 
SAND and SILT. little fine Gravel 

REMARKS 

3 

7 

S-4 o 50.0 ~~_+-~ __ ~~~ __ ~~~=-~~~ ____ ~ 
Top of Bedrock at 15 '6" 



• 

• 

• 

SHEET 2 of 2 

1~~rT' Blrd Property Site PROJECT NO: 51114.06 

nT~' Mass. Dept. of Envlronmental ProtectIon 
GUlld Drilllng RIG: CME-75 

GS EL£V: 262.0 ft . 
N-S COOf{): 
E-W COOf{): 

~ELL 
~u"'~IRUCT 

• '. L ••• 

~ 

-
f-35 
;

c 

f-

~o 

--45 

-50 

-55 

~o 

~ 
I 
Z 

FIELD DESCRIPTION 
(Modified Burmlster Methodology) 

END OF ,."v AT 32' 

MT = Microtip reading (total volatile 
orgamc vapors, in parts per m lIlian) 

REMARKS 



SHEET I of 2 

IPRClJECT: Bird Property Site PROJECT NO: 51114.06 GS ELEI': 276. 4ft. AI 
CLIENT: Mass. Dept. of Environmental Protection N-S COORD: ~ 
CONTRACTOR: Guild Drilling RIG: CME-75 E-W COORD: 

f~~~~~~~"""'~. "",~",~,=~t· [J,\~T~A~ (ffle~et~I======~====~=~CAS~I~~=~~ S»FI.E~~~~~ME~~=+=~ COR:~~ WL IF ELEV: PVC 278. 23f t 

Glt...EI..EI'. 
25B. 16 

t- TYPE ODEX SS DATE STARTED: 3/26/91 
I-:"::"='-I-~=::"'-+-"'::'::""'--+--+-----l DATE FlNISf£lJ: 4/1/9 I GW GfPTH 

20.07 
PVC 

IlAIE 
07/02/91 

.lliI!I!£ 
237.4 -
247.4 

DIAII. 5" 2" 00 i------==' -I-~-+-='-:::'4--+-----l OPERATOR: C. 0' Donne 11 
f-"':=:: WEIGHT~+-_--f1.::.::....40= IbS+-_----iL--_---I GEOL(x;IST: R. Wr Ight 

FALL 3~ 

FIELD DESCRIPTION 
(Modified Surmlster Methodology) 

NO samples take~_ 
Refer to WE-91-5D 

Granodiorite/Granite 

REMARKS 

3" casing ", 
at 15.5' 



• Wehran lEfi'Ovo[l"@u@«;ihl IBORIN3/E..l. NO. WE-91-5S 
SHEET 2 of 2 

PR()JECT: Bird Property Site PR()JECT NO: 51114.06 GS ELEV: 276.4ft. 
CLIENT: Mass. Dept. of Environmental Protect ion N-S COORD: 
CONTRACTOR: Guild Drilling RIG: CME-75 E-W COORD: 

WELL >--!l:Ul W 0 
CONSTRUCT J::;> W!l: WW ww :::J W '. ...JW ...Jo. >LO ...J ~ FIELD DESCRIPTION REMARKS 

,,"w o.cc 0.>- ou < "- (Modified Surmister Methodology) o.w "" """ c.JC > '" ~ 

w~ <::> < w~ , 0 2 
0- "'2 "'«) !l:- Z ...J ::> , 

· . · . ;..~-/ · . · . 
I-- ;..~-;.. · . - · . , 

· . - 1-30 ;/-~ Vertical Fracture from 30' to 31.5' - C-4 · . - · . , 
· . - · . ;/ ' -· . - · . ,-/ 
· . - · . ;/-' -· . - I- L 

,/ -· . - · . /, 
· . - ,-/ -· . - I- ;/ ' - ,-/ · . - · . · . - · . ;..;-;.. -· . - · . · . - ;/' - 1-35 ,-/ · . -· . - · . /~-~ -- · . -· . - · . ;..;-:-· . - · . -· . - I- ;/' - ,-/ -· . - · . ;..;-:.. -· . - · . - .:/-;.. -

'" 
f-40 END OF BORING AT 39.5 FEET 

• l-
. 

I-

--45 

-
-

-60 

-65 , 

• 
-60 



·SHEET 1 of 4 

. Bird Property SHe PRU:CT I«J: 51114.06 GS aEV: 276.3ft. 
Mass. Dept. of Environmental Protection N-S COORJ: 

Guild Drilling RIG: CME-75 E-W COORJ: 

~======~~~~~~~~=========+======+=~~=+~~~+=~~~==~~j~~~ PVC 278.15; I- DAlE STARTED: 3/18/91 
IlAIf. GW IJ'PlH GULEi IWAKE 

07/02/91 20.61 257.54 184.3-
PVC 194.3 

WELL W 

CONSTRUCT J:~ 
WeI: ::J 
...JW ...J .... ., 
!i:~ 

... 
a.., > 8 w_ ... ::J I 
0- cnz Z ...J 

5-1 10 10.5 

1-===-+==-+-=-I---+---lDAlE FlHISI£D: 3/22/91 

1-=~+---":"--f---"'--=+---+----lCl'BlATlR C. O· Donne 11 
1-=:::...+ ___ F-'-==-=+ ___ +-__ -lGEa.OOIST: R. Wright 

FIELD DESCRIPTION REMARKS 
(Modified Surmister Methodology) 

!!II. 
Medium dense, . medium to coarse SAND • 
some fine Sand, little Gravel 

0 

at 3' (Granite) 

Water bear ing seam at 17' 8" 



• 

• 

PRJ..ECT: BIrd Property ~Ite 
CLIENT: Mass. DePt. of Env lronmental Protectlon 
C~ Guild Drilling 

WELl. 
CONSTRUCT :z:Z ... " Q,,, 

~:: 8 .... 

SHEET 2 at 4 

PRO~ECT NO: 51114.06 GS aEV: 276. 3 ft. 
H-5 COOIIl: 

RIG: CME-75 E-ll COOIIl: 

FIELD DESCRIPTION· 
~dlfled Burmister Metnodo!ogy) 

REMARKS 

Water bearing seam at 34' 



Bird Property Site 
Mass. Dept. of Envlronmental Protectlon 

Guild Drllllng 

PROJECT NO: 51114.05 

RIG: CME-75 

SHEET 3 0 

GS El..EV: 275.3ft. 
N-5 coon 
E-ll coon 

FIELD DESCRIPTION . REMARkS 
~dlfled Burmlster Methodology) 

Water bearlng" seam at 87' a" _ 



• 

• 

PRl.ECT: Blrd Property 51 te 
CLIENT: Mass. Dept. of Environmental Protection 
etmltICTOR Gu 11 d Dr 1111 ng 

WELL 
CONSTRUCT :rZ 

· ..... . · .... . · ..... . · .... . · ..... . · .... . · ..... . · .... . · ..... . 

.... " Q." 
i!j!: 

r100 
f-

-105 

-
1-110 

~115 

f-

-
-120 

PROJECT NO: 51114.06 

RIG: CME-75 

FIELD DESCRIPTION 

SHEET 4 of 4 

6S B..EV: 276.3ft. 
N-5 COORl: 
E-II COORl: 

REMARKS 
(Medii led Burmlster Metnodology) 

END OF BORING AT 98' 



SHEET 1 

Bird Property Sae PRl..ECT NO: 51114.06 GS a.EV: 2B9.10ft. 
Mass. Dept. of EnvIronmental Protection ~ 

GUIld DrIllIng ~ 

~==~==~~~~~~~~========~====~~~~~~~~==~~~~~:j: ~~ PVC 291.32f ~ DAle SToIRTEII: 3/25/91 
Il6IE. G!! !EPl!!' GI1.a.a' I!!lII!E. 

07/02/91 15.80 275.52 266.1-
PVC 276.10 

WEll 
CONSTRUCT "Z 

... " (1." 
i!j::: 

5-1 

f--..:..::.::.....+==+----:=-+---l----IDAlE FlNISI£D: 3/26/91 

1-~:.:...+----:'--1......:c.....:~+---+---J tFEIIATCR C. o· Donne II 
~~~+---1~~~4_---+----~a,~(~~ R. Wrignt 

Fmc DESCRIPTION 
~ltled Burmlster Matnodology) 

Very dense. orange-brown 
fine SAND 

Boulder 11' 1"' to 4' 4") 

Boulder 15' 3" to 7' 6") 

Of at 

t. trace 

Water yielding seam at 13' 3" 

REMARKS 

o 

! 

6 min/ft 
- dr illing rate 

below 15" 



.J~webran !E1iiI¥Oir@ll®<c~ BCmNBI'E' I NO. we-91-7S 
SHEET 1 of 1 

PRl..£CT: Blrd Property Slte PROJECT NO: 51114.06 GS ELEV: 269. 3ft. 
CLIEHT: Mass. Dept. of Environmental Protection t+-S COORl: 

COORACTOR Gu lId Orllllng RIG: CME-75 E-ll COORl: 

GROHlIIATER DATA (feet) CASING SAIfILE TIlE IlR It. REF El.EV: PVC 271. 42f, 

me OOEX SS 
DAlE ST ARlEIl: 04/04/91 

WE. G1;! f'fP1H . ~ lIWISE. DAlE FlIUSIED: 04/04/91 
07102/91 12.13 259.29 252.3 - OlAM. 5" 2" 00 IJIEItlTIR C. O'Oonnell 

PVC 261.3 IEIGHT 140 Ibs. GEa.OGIST; A. Wrlgt'1t 
FlU. 30" 

WELL wa: 
~u; ~ CONSTRUCT "' .. w~ w .. 

FIELD DESCRIPTION REMARKS 

~! 
><: .... ..... ~~ 8~ < ~dlfled Burmlster Methodology) 0.. .. > 8 - ~::; ~.::: 

, .,," z .... 

~ ~ 
• 0- • 

ID .. "c-
,.' 0',_ 

~ ~ 
~ " .• 
e' o· • No samples taken .. " .. 
e' o· • 

~ ~ · " .• ••• • • •••• 
~ ~ .' 0- • 

" •••• 
~ ~ 

,.' 0,,_ · " .. . ~ e' 0- • .. , .. 
· . · . e' o· ,. 
· . ~'.o 

e' 0-. 

E jO " .• •••• 
jO " .• 

l- e' G- • 

1= '" ... l 
HO e' 0- • 

1= jO , •• 
· . - · . .. 0-. 

· . - · . .... 0 
· . - · . .' 0-,_ -- .... -· . · . .' 0',_ 

· . - · . .. .. -
1 ..',-..... 

I-
0' 0- • 

.... -
f-15 

.. ',-.... -· . - · . .' 0,,_ - : -: f-
.... 0 

· . .' D- • - · •.. a -
END OF 80RrNG AT 17' 

-
f-20 
f-

-
-
--25 

-
f-



SHEET 1 0 

IPRJ..ECT: Slrd Property Slte PROJECT NO: 51114.06 GS EL.EV: 269.3ft. 
Mass. Dept. Of Environmental Protection tH COORl: 

Gulld Drllling RIG: CME-75 E-tl COORl: 

I ____ ~~~~~~~~-----+_--_+~~~+_~~_+.....!!!!!-+_~~_l~ REF ELE't PVC 271. 
t DATE'STAIITED: 04(02(91 

(02(91 11.97259.38 235.3-
PVC 245.3 

f---==---j---..:=2-t-:-::::....-+----+--4DATE FlIII5IEIt 04(04(91 

1-=:::.-+-'0---4-=--.:=+----+----1 CFeRAT(JI; C. O· Donne II 
~=::.:.:...+----1===+----4----IGECl.06IST: R. Wr 19ht 

Fmc DESCRIPTION 
~dlfled Burmlster MethOdology) 

No Samples Taken 

[(Cuttings: coarse SAND and Gravel Q-19',1 J 

REMARKS 



• 

PFn.ECT: Bird Property Site 
0.100: Mass. Dept. of Environmental Protectlon 
~~ GUIld DrillIng 

-
~ 
~ -30 
;;;:: :::::: 
;;;;;;;;; = 
= 
== .. - .. 

-35 

f-40 

f...45 

I-

-60 

-

-65 

-60 

PROJECT NO: 51114.06 

RIG: CME-75 

SHEET 2 of 2 

GS aEV: 269.3ft. 
N-S COORl: 
E-II COORl: 

FIELD DESCRIPTION 
~lfled Burmlster Methodology) 

REMARKS 

END OF BORING AT 34' 



IUaNaMJ l. N{lJ. lE-91-8S 
. SHEET 1 

Blrd Property Site PAJ.ECT I«l: 51114.05 GS El.EY: 257.lft. 

~~~~M~a~s~s~.~D~ep~t~.~O~f~E~n~V~i~r~o~n~m~e~n~ta~l~p;r~o~t~e~c~t~'~Oin~~~i=~~~==~~~~~~~~ Gulld Drllllng RIG: CME-75 E-II ~ 
It. REF El.E'/: PVC 259. 35 f 
DAlE STAIITEl: 04/15/91 

1-==----+-=:::..:...+-.:::.:::....-+---1----1 DAlE FlNI5IEII: 04/15/91 G!! I'fPTH . GILeI..eL IIIWE 
10.86 258,49 250. 1 -

PVC 250,1 

5-1 2 NA 

5-2 

5-3 

f-~::....+-==---f-=~~+_---+--___f IJ'BlATCR C. 0' Donne 11 
~~~+----f~~~4_---+--~1a:~(~~ R, Wrlgnt 

FIEl..O IESCRIPTION 
(Modified Burmlster Mathodology) 

Brown, medium to coarse SAND and GRAVEL. 
little fine Sand 

Boulaer IB' 6" to 11 ') 

Brown. coarse SAND and GRAVEL. some 
medium to. fine SAND. little Silt 

Boulder 112' 6" to 15') 

REMARKS 

PU5n samole w 
300 lb. hammer 

Pus" samole wi 
300 lb. hammer 

Brown, very coarse SAND and GRAVEL. some' Push sample w 
fine Sand and Silt 300 lb. hammer 

AT 17' 



• 
•. Wehran [EIT'avolJ"@u@(I;h EDU:NBIM"' I NO. tE-91-f1l 

SHEET 1 at 2 

PRl...ECT: 81rd Proper'tY··Slte Pfn.ECT NIl 51114.06 GS a.EV: 265. 77ft. 

CLIENT: Mass. Dept. of Environmental Protection t+-S COOAl: 

COOllACTOR: Gu lId Drllling RIG: CME-75 eoooW COOAl: 

GIUHlIIATEA DATA (feet) CASING SAIR.E 1II3E C(J£ ll. !IF EL.EV: 268. 18ft. 

TYPE ODEX S5 DATE STARlBl: 04/10/91 
WE. GH l'fP1H . GII..fLfi IIfi!KE. DATE F1IIISIElI: 04 / 12/9 1 

07/02/91 9.80 258.38 215.77 - OLIII. 5" 2" 00 IFERATCR C. O' Donne 11 
PVC 225.77 I:DGIfT 140 lbs. GE!l.06IST; R. Wrlgnt 

FALL 30" 

WElL 
,... 

wa: ~~ 
"' .. !!l CONSTRUCT ",z w" FIELD DESCRIPTION J<EMARKS 

~w >.0:: ~ 

.... " ~i!:: 8l:! ... (ModifIed Burmlst.,.. MethodOlogy) 
---, 11." J > 8 !!j:: ~~ 

, 
I!!I. .". Z ...J . 

~ ~ ~ 
-,.;., Loose. dark brown, some Peat. cnange to 
, . . , .. orange-brown SILT, some fine SAND. trace 

5-1 6 2.5 ,': .~.': coarse SAND Oppm 

~ ~ 
.': :- ," 

" " : ... : ..... 

~ 
.~.::;.:;:.:.;. 

~ ~ 5-2 14 5.5 ::",:., .. ; 3 ,',': c':: 

~ ~ 
.~;.:{:.:.:. 

-a ~ 
":'::;": 

~ ~ 
5-3 21 19 {{r~· Medium dense, orange-brown. fine SAND. 7 

some medium to coarse SAND. little Silt 
...... and Gravel 

~ ~ 6 
G" 0· .. 

l ~~' .• 
5-4 14 12.5 ...... Medium dense, brown, coarse SAND an d GRAVEL 8 

~ ~ 
...... 0 little medium to fine SAND . trace Silt 
• '0' • 

6 
0 .... 0 

~ ~ 
.0'. 

S-5 15 20.5 0 ..... Green tint. possibly algae from water 12 
.'0' • moving through Gravel 

~ ~ -10 0 ..... 

6 
.0' e 
.~ .• 

Medium dense. brown. coarse SANO and GRAVEL 

~ ~ 
S-6 11 26.5 .' o· e 8 0 .... _ llttle medium to fine SANO. trace Silt 

.' 0' • 

~ ~ 6 
. ~ .. ;. 
.0' • 

Medium dense " orown. 5-7 19 29.5 0 ..... coarse SANO and GRAVEL 10 

~ ~ 
.' o· • little medium to fine SANO, trace Silt ....• (or.ange tint) 

~ 
e' o· • 

[0" •.• 

~ ~ ,...15 S-8 10 21 .• '0',. Medium dense, Orown, coarse SANO and GRAVEL 10 [0" .••.• little medium to fine SAND, trace Silt 

~ ~ 
· 0'. Gray-Orown Silt lens end of sooon 

16 
· .. 

poo Very dense, gray, coarse SAND and SILT. sam 

~ ~ 
S-9 14 75 · .. 12 

bOO medium SAND, little Gravel (Till 16 '2") 

Z 
· .. 

~ ~ 5-10 0 100/0 bOO No recovery .. 
~ ~ -20 

pOO 
Boulder (Granite) · .. 

pOO 
~ ~ ~ 

· .. 
5-10 0 100/5 'o~O Wash 

~ ~ 
<-..> · .. 

'000 
· .. 

~ ~ b~O 

~ ~ -25 
;,',-;. 8edrack at 23' 9" (Granite) , 
:.~ , 

~ ~ 
,-" 

:.~ , ,-" 
/, 

~ ~ 
/1-/ 

:.~ , -" 



-

81rd Property Site 
Mass. Dept. of Envlronmental Protection 

WELL 
CONSTRUCT 

Gu lld Dr llling 

IDU:t~VWf1 l ~ 0 1IE-91-Eil 
SHEET 2 of 

PROJECT NO: 51114.06 GS ELEV: 265. 77 f t .--
1+-5 COORl: 

RrG: CME-75 . E-II COORl: 

FIELD DESCRIPTION 
(Modif1ed SUrm1ster Methodology) 

. REMARKS 

MT =:: MicrotiD reading. (total voiati'le< . 
organic vapors, In parts per million) 



• 

• 

• 

SHEET 1 of 1 

PRJ..ECT: Bird Property Site PPIl.£CT NIl 51114.06 6S ELEV: 263.5ft. 
0.100: Mass. DePt. of Envlronmental Protection t+-S COCA): 

~C=~~~~_G~U~l~l~d~o=r~'~l~ll~n~g~~ ______ -;r-____ ~ ____ ~R~I=~-=CM~E~-~7~5~ __ ~ ______ ~E~COOA): 
GIUNlIIATER OATA (feetl CASIH& SAIf'tE TIlE caE II. FE!' ELEV: PVC 265.96 f t 

I--------===:.::;.=::....::.::.::....-------+-----+.....!:~~+--=~s:!:s~+~~-+--::~--JOATE STARTED: 04/18/91 
1-.:.::::=--~=:.::..-+-:~=--+---+---1OATE FINISIEII: 04/18/9 I 

WELL 
CONSTRUCT 

-

. 1-10 
I ::- f
- '-:f-

F'-- ::: r 

RO 
r 
r 
-
-
-25 
-
-

5-1 ~ 
I'--

12 

h 
5-2 ~ 12 

2" 00 
~~~~~~~-=~~4-----_4------~~UR C. O'oonnell 
f-'~~+ ____ -If!.14::0~1:!:b:=S.;j. ------+-----1 GE!l.OGIST: R. Wr 1 gn t 

30" 

. ...... 
~ " .• 
.' o· .. 

51 ~ , .... 

.··'0· Ii. .. ',. 
."0' .. 

.. 0'" 
0 .... 0 
.' o· .. 

FIELD DESCRIPTION 
(Mod1fled Burmlster MatllOdology) 

Cuttings similar to WE-91-90 

Very dense, tan. fine to coarse SAND, 
anCS Gravel 

REMARKS 

..• - TILL -
~~'2 very dense, gray, fine to coarse SAND Top of BedrOCk 

REF F::zO.~0i==1~Ja~n~d~5~I~L=T~. ~50~m~e~Gr=a~V=e~1.~1~i t=t=l=e=S=i:l=t ==~ @16below 
Sedrock (Grani tel 

grade 

ENO OF BORING AT 16' 4" 



WE. GIl !fPI!i. IlUW IIWKE 
07/02/91 25.20 247.94 234.9-

WELL 
CONSTRUCT 

PVC 244.9 

9 2 

5-2 14 20.5 

5-3 12 70.5 

5-4 10 83.5 

PIn.ECT Nn 51114.06 

.. FIaO DESCRIPTION 
(Mad1fled Burllllst .... Matnodology) ,. 

Loose. brown SILT, little fine 

Medium dense, tan. medium to coarse SAND. 
little fine SAND .. trace Gravel 

Very dense. tan, coarse to fine SAND 
and GRAVEL 

Very dense, brown. f.ine to coarse SAND. 
some fine to coarse Gravel. little SILT 

at 23·7"" (Granite) 

SHEET 1 0 

FlEMARKS 

o 

o 

l 



'-" ea:u:te/W9 ' NO. E-91-9l Wehr an !E1Jia¥DIT"@U@CC~ 
SHEET 2 of 2 • PAJ.£CT: Bird Property Site PROJECT NO: 51114.06 GS 8..EV: 270.9ft. 

ClIENT: Mass. DePt. of Envlronmental Protectlon t+-5 COOI'Il: 

ClMlIACTOR Gui Id Onillng RIG: CME-75 E-II COOI'Il: 

WELL >--",on !!j 
CONSmJeT "':; w'" w~ w" . FIaO DESCRIPTION REMARKS ..JW 

~~ 
:>.c ..J ... " ~! 8i:! • (MadHled Burmlster Metnodology) a. .. :> 8 l!j:: ~=: I ~ on .. Z ..J 

· . = · . ~~-,. 

- ~~\ ,-,. 
~ -30 ~~\ ,-" = ~~\ ., :::::: ,-" , 

~/\ :::::: ,-" 
"-/\ · . - · . ,-" -r= ,/\ ,-" 

1= ~~\ ,-" 
~~\ 

r= -35 ,-,. 
:/-~ · . · . 

ENO OF 60RING AT 36" 

HNu ~ HNu -reading (total volatile organic 
vapors. in parts per mlllion) 

-40 • 
-45 

. 

-50 

. 
-55 

-4i0 



IUUtGIlEU.. 1l«lJ~ ME--9i-1OS 
, SHEET 1_ 

'"",,~. Bird Prooerty Site PROJECT NO: 51114.05 ISS 8.fV: 250.9ft .. 

~n~"~~~Ma~s~s~.~D~eo~t~.~O~f~E~n~V~lr~o~nm~e~n~ta~l~p;r~o~te~c~t~lOin~~=E~~i=~c=~~~~aan Gullo Drllllng ,RIG: CME-75 E-II aan 
I DATA (feet) CASING 5.IIA..E 11& CIIIE II. FE!' ELEV: PVC 253 . 23ft 

rtFE ODEX SS DAlE STAAT8l: 04/25/91 
IlAIE 

07/02/91 

WELl. 
CONSTRJCT 

GIl IE!I!' GIUI.a IIIIAKE 
12.05 241.18 235.9-
pvC 245.9 

-
-

-20 
-

-25 
-

I-.:..::.::'---J......:::.=-+--.::~+--_I_-___l DAlE FlNISIED: 04/25/91 
DUll, 5" 2" 00 j.......:='---J-::...--+-=-...::::::+--_I_-___l IHAAT!R C. 0' Donne II 

i---=t:DGKT=::.......j __ -'f!.::.::..40..:,ll::.::.:;lbS I-_-+ __ -j GEClDGIST: R. Augustine 
FAIl. 30" 

FIELD DESCRIPTION , 
~lfled Burmlster Natnodology) 

No sarno les taken 
Refer to WE-91-10D 

Top of ucu,ue, at 11' 

END OF BORING AT 15' 

I REMARKS 



.' .' Wehran"lEU1l'Vnlr@ll@<c~ BORIN3IE.l •. Nl, • ., tE~1-100 
SHEET 1 of 2 

PRnJECT: Bird Pro~erty Site PRnJECT NO: 51114.06 GS ELEY: 251. 3ft. 

CLIENT: Mass. Oe~t. of Env Ironmental Protect Ion N-S COORD: 

CONTRACTOR: Gu lId Dr 111lng RIG: CME-75 E-W COORD: 

GmLtIlIIATER [lm (feetl CASlNi SAIRf TUlE COR: IlL RI' 8..EV: PVC 253. 49 f 

T'r'PE OOEX SS CATE STARTED: 04/19/91 
IlAIE 1lUWl!' GW...fl.a ~ CATE FINISH3l: 04/24/91 

07/02/91 12.34 241.15 213.30 - DIAM. 5" 2" 00 OPERATOR: C. 0' DO nne 11 
PVC 223.30 WEIGHT 140 lbs. GEOL(x;IST: R. Wr Ight 

FlU. 30" 

WELL >--
""" !!:j c 

CONSTRUCT "' .. WeI: ww WOI W n ~~ >.0: :;/ ~ FIELD DESCRIPTION REMARKS 
.... " OU "- (Mod1fled Burmister Methodologyl 

r-
Cl.QI uc: > 8 ~ 

~~ il!:::: , 3 tililI. en", z ..J 

• 

~ V 

~ ,~ 
Loose, orange-borwn SAND, some Silt, 

~ f- S-I 12 4 
Tr.ce fine Sand, organics (Loam) 

~ ~ 
f-

~ f-

~ 
.0- . 

~ 
• ',iJ 

.. D',_ 

~ f-5 
.... 0 

~ ~ 
.. 0', • 

.... 0 

~ f-
.0',. 

~ 
S-2 12 46 .... 0 Medium dense. coarse to Hne. SAND ~nd .0',. GRAVEL, little Silt, tan, fine Sand 

~ f- ~ .... 0 lens at 6,5'-6,75' 

~ 
.. 0',_ 

· •.. 0 

~ 
.. 0',_ 

~ 
.... 0 

'" 
.. 0',_ 

~ 
.... 0 

~ HO ?< 
.. 0',_ 

.... 0 l 

~ S-3 6 100/5 ." 0',_ Very dense, gray, coarse to fine SAND and 
- ' .. 

~ 
"---" ;/ \ GRAVEL, some Silt 

~ -
,-..- Top of Bedrock at II' (weathered Granite) 

~ 
;..~-~ 

~ ;..~-~ 

~ ,\ 

~ 
f- h-" 

,\ 

~ 1-15 1-'1-'" 

~ ~~\ 

~ f-
,-..-

~ ~;-" -rap OF-COMPETENT 8EOROcT( AT -16' - (GRANITEJ--

~ 
f- ~~-~ 

~ 
, 

f-
,\ 

:::: 
1",-..-

~ 
,\ 

h-"-

~ f-2o I'~_\ 

~ 
," 

~ 
v~-~ 

~ 
,\ 

",-" 

~ f-
,\ 

~ 
",-" ,\ 

" 
,-..-

~ - ;,~-~ 

~ -25 
;..~-;.. 

x ~ ;.~-~ 
,~ ~, 

,\ 
"-,-..-

, . · . '\ .. · , ..-,-" 
, , · , ,\ .. , , "-,, 



Bird Property Site 
Mass. Dept. of Environmental Protection 

IcnINTo"rrf..,. Gulld Drilling 

PROJECT NO: 51114.06 

RIG: CME-75 

FIELD DESCRIPTION 
(Modlfled 8urmlster Methodology) 

Seam at 30 to 30.5' 

Sea". at 34-35' 

SHEET 2 0 

GS ELE't 251.3ft. 
N-S COCFIO: 
E-W 

REMARKS 

Plnk cuttlngs brought up wlth ODEX Syste". 

END OF BORING AT 39 

o 

o 



• 

• 

SHEET 1 of 1 

PAU:CT: Bira Property Site PROJECT NO: 51114.06 6S EL.EV: 247.04It. 
ClIENT: Mass. Dept. of Environmental Protectlon N-S COOPIl: 
comw:TM GUlla Dnlllng RIG: CME-75 E-lj COORl: 
F....:..::....---:GIDJOIl==:;TER=DA=U-+.(feet='-----r---,-C-.-SIH6-...,:..:.SAIP.E--=....:.,-::..lIIIE---,--CIJE---ll;\. fIEF EL£V: PVC 249.2211 
I-----------------+-TYPE--+-=OD=E::X~--==S:.:S=--+-....:.::=-+-==--i DATE STAAT8l: 05/03/91 

WE. G!I [fPII!. GIt...EI.El IIWK£ 1-..:..::.=-+-==+---=::::....--+---+----lDAlE FINlSI£D: 05/06/91 
07/02/91 6.94 

\E1.L 
CONSTRUCT 

f

,...15 

-20 

-
-
f

c 

~5 

242.28 234.54-
244.54 

I--~DI::NI:::._1-...:5::. .. _+..::2-.. _O:;::D::....j ___ + __ --l !F£RATIIt C. 0' Donne 11 

1--1IDGHT:::=:.:.:...+ __ --l::.14:.:0::...,;1..::b:::,S-i. ---+----l~06IST: R. Wr 1 ght 
FAll. 30" 

FIELD DESCRIPTION 
(Modified SUrml.tor Methodology, 

No samples taken 
ReIer to WE-91-11D 

REMARKS 

! 

Last ODEX bit 
in boulder 
hole caved in -
only 12.5' 

I--__ =;-;;;=-;;==-;-;,...,-".,--______ --frema ined open 
END OF BORING AT 17' 

No ambient VOCs detected with microtip 
during drilling 



SHEET 1 of 

Bird Property SIte PROJECT NO: 51114.06 GS B..EV: 246.84ft. 

~~~~M~aS~S~'~D~e~p~t~'tO~f~E~n~V~i~r~on~m~e~n~t~a~l=p;r~o~t~e~c~t~'o;n~~~i:~~~==~C=t=~~:j~~ GUlld Drl11 RIG: CME-75 E-II ~ 
1Il1£FELE't. PVC 249.03f 
OAlEST.unm 05/07/91 

1-..:..::.=-+..::::=+-=::::::-I---f----/OAlE FlIIISIED: 05/08/9 I GV IfPlH 
6.95 
PVC 

GI1.£I.£l IlIIME. 
242.08 203.34-

213.34 f-~:::....+--'=--If_=c......:::::.+---I----lOPS!AT(Jt C. O' Donne 11 
~~:.::...+--'--IF~=+---I----lGEa.o&IST: R. wrlgnt 

REMARKS 

Water bear-ing seam at· 19' 

" 



• 

• 

IDIINBI'E" NO. NE-91-UM 
SHEET 2 of 2 

I'R:l.£CT: Sird Property Site 
CLIENT: Mass, Dept, of EnVlronmental Protection 
CCt4T1UCTOR: Gu 11 d Dr 11li n 9 

PRO~ECT NO: 51114,06 GS B..EV: 246,84ft, 

N-S cam 
RIG: CME -75 E-II cam 

WELL 
CONSTRUCT :I:~ ... " 11." 

i!j':: 

>s: -
-30 

'.' -.. 
· . 

. . 
· . -: '1-
"1=' 
• .' F;;;;: '.'1-
:-: I~ :-. 
.:- c-=_ .:- -35 .. - . . -. .. - .. 
'-' '.'-'.' 

::::::::;;:: :: .. ..:;.... . ... ~ .. 
:-: = :.:- = -: 
:-: = :-. -40 
:::=::: 
. '.=.'. -:. = -:. .. _ .. 
· . . . -. . :::§::: 

-45 

-50 

-55 

-60 

",a: 
~'" 

~! 

>--
... ~ me 
!~ 

>.c 
8l:! 

en .. Il!= 
c,~-.... 
, .... , "",-.... , .... , 
.... ,-", 
, .... , 
"",-" ..... , 
"",-.... 

r .... , v,-.... 
.... , 

',-'" 
1'/' 
...... ,-" 
r"'" vr .... , .... , 
1-0-,-;-

r"'" v,-.... 
, .... , 
.... ,-..... . .... , ....,-" ..... , 
.... ,-", 
..... , 
'1-..... ..... , ,,-..... 

;.~-~ 
:/-~ 1 

;.~-~ 
I, , 

FIElD OESCRIPTION 
(Mod1Hed Burm1ster Mathodalagy) 

Water bearing seam at 41' 

ENO OF BORING AT 43.5' 

No ambient VOCs detected with microtiO 
dur ing drilling 

REMARKS 



SHEET 1 0 

Bird Property Site PRI}JECT NO: 51114.06 GS ELEV: 246.60ft. 
Mass. Dept. of Env lronmental Protect Ion N~S COORD: 

Gu lld Drilling RIG: CME-75 E-W COORD: 

t====~~~~~~~C:::===J===l=~~l~~~~~~l~~j '4. FfI' ELEV: PVC 248. DAlE STARTED: 05/01/91 
DAIE 

07/02/91 
~. GlU:l.a IIlIAI£ 

6.6B 242.09 145.60-
PVC PVC 155.60 

6 2 

16 43 

12105 

o 

\-==--+-=:::.:...+--=:.=.....-+---1----1 DAlE FINISI£Il: 05/02/91 
f-=c.:.....+--=:"""'-j....::-::..::..+---t---101'ERATOA: C. O' Donne 11 
1-==-+ __ -i;;..;..;.....;;=+ __ -t __ --tGEOL(l;IST: R. Wright 

FIELO DESCRIPTION 
(Modi fled Surmlster Methodology) 

Loose. brown. fine SANO and SILT (Loam) 

Dense, orange/brown. coarse to medium SAND, 
HUle fine Sand 

Very dense. gray. coarse to fine SAND and 
GRAVEL. little Silt 

Very dense. gray. coarse to fine SAND and 
GRAVEL. little Silt 

. REMARKS 



• Wehran'lEffilvn[T'@'iJ@cc~ BORlteLtB.L.,t«)., tE:91-11D 

• SHEET 2 of 4 

PR()JECT: Blrd Property Slte PROJECT NO: 51114.06 GS ELEY: 246. 60f t. 

CLIENT: Mass, Dept. of Env lronmenta1 Protect 10n N-S COCllO: 

CONTRACTOR: Gu 11 d Dr 1111 n9 RIG: CME-75 E-W COORD: 

WELL >--a:UI ~ CJ 
CONSTRUCT "':;:; wa: ww wo> w REMARKS 

i~ ~~ 
>.<: ..J ~ FIELD DESCRIPTION ...... ou ... "- (Modi f1ad Surmistar Methodology) <1.01 uc: > !5 ~ 

i!j:t: 01", il!::: I ~ cnz Z ..J 

~ ~ " 
:.~-.... 
;/' ,-.... 

~ ~ -30 ;..~-~ 
/, 

~ ~ ,-/ 
;/' ,-.... 

~ ~ ;..~-~ 
;/' 

~ ~ 
,-.... 

- ;/' ,-.... 

~ ~ -35 /' ,-/ 

~ ~ 
;.~-). 
;..~-~ 

~ ~ ;..~-~ 
r ;/' 

~ ~ 
,-/ 

;..~ , - ,-.... 
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IDDI~"'r'T·. Bird Property Site 
ClIENT: Mass. Dept. Of Environmental Protection 

Gulld Drlll1ng 

SHEET 3 

PROJECT NO: 51114.06 GS ELEV: 246. 60ft . 
N-S CoCl'lD: 

RIG: CME-75 

FIELD DESCRIPTION -
(Mod1fied Surmi.ter Methodology) 

E -W CllCl'lD: 

REMARKS 
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lBOAlte/WELl Nl. WE-9t-UD 
SHEET 4 of 4 

Bird Property Site PROJECT NO: 51114.06 
Mass. Dept. of Environmental Protection 

GS ELEV: 246. 60f t . 
N-S corno: 

Guild Drilling 

WELL 
CONSTRUCT :>:Z ~ffi 

~~ ~~ 
0- UlZ 
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00 

05 

10 

15 

120 

~ 
I 

Z 

RIG: CME-75 

FIELD DESCRIPTION 
(Modified 8urmlster Methodology) 

Seam (97.5 to 103') 

E-W corno: 

REMARKS 
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FAlL, 30" 

FIELD DESCRIPTION 
(Mod 1 fled Burm1ster Methodology) 

No samples taken 

(Cuttings: Ten, fine to medium SAND to top 
of Boulder) 

END OF BORING AT 19.5 

REMARKS 

-'. 

Approx. Bedrock 
surface 20'8.G. 
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FmD DESCRIPTION 
(Modified euralster IIIIthOdology) 

No samples taken 
Refer to WE-91-12S 

SHEET 1 Of 2 

R91A~S 



1lQ\~ Blrd Pro'peri:i Site 
InT~ Mass. Dept. of Envlronmental 

Guild Drilling 
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Protectlon 
PROJECT NO: 51114.06 
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FIELD DESCRIPTION 
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GC detected several compounds. "unknown' 
identification 
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Client: R & C Trust and C & R Trust
Site: Bird Property
Date:
Weather:
Equipment:

GW Depth: not encountered

DEPTH
(ft.) ID Depth Tests

(ft.) FS HST

TP - 101 0' - 2'

1 (0-2)

2
TP - 101 2 8260 VOCs

3 (2)

4

5

6

7

8

9

10

11

12

13

14

15

16

17

18
NOTES:

LENGTH:

WIDTH:

HEIGHT:

1.2

0.8

PIT DIMENSIONS (FT):

15

4

6

dry sand & gravel mixed with loam  -  FILL

sand & silt intermixed with burnt construction debris:  glass, aluminum gas tank, 
wood, asphalt shingles, hoses, tires, metal, & cobbles  -  FILL

native soils:  light to medium brown, moist, fine to coarse sand & gravel  -  TILL

TPH, RCRA 8 
metals, PCBs, 

cyanide, sulfide, 
pH,  & flash 

point

SAMPLE PID
Classification READINGS TOV

sunny 55o Contractor: Northeast Tank
Thermo 580B PID

Site Location: Marshall Street, Holliston, MA
October 5, 2004 Field Personnel: Bill Hoyerman & Lauren Gervais

Page: 1  of  1

Project: 11-1113.10

TEST PIT LOG

Test Pit ID No.: TP - 101



Client: R & C Trust and C & R Trust
Site: Bird Property
Date:
Weather:
Equipment:

GW Depth: not encountered

DEPTH
(ft.) ID Depth Tests

(ft.) FS HST

TP - 102 0' - 2'

1 (0-2)

2
TP - 102 3

3 (3)

4

5

6

7

8

9

10

11

12

13

14

15

16

17

18
NOTES:

LENGTH:

WIDTH:

HEIGHT:

4

6

dry sand & gravel mixed with loam  -  FILL

sand & silt intermixed with burnt construction debris:  asphalt shingles, tires, cable, 
fiberglass insulation, & wood -  FILL

native soils:  light to medium brown, moist, fine to coarse sand & gravel  -  TILL

PIT DIMENSIONS (FT):

12

TPH, RCRA 8 
metals, & PCBs 

1
TPH & RCRA 8 

metals

SAMPLE PID
Classification READINGS TOV

sunny 55o Contractor: Northeast Tank
Thermo 580B PID

Site Location: Marshall Street, Holliston, MA
October 5, 2004 Field Personnel: Bill Hoyerman & Lauren Gervais

Page: 1  of  1

Project: 11-1113.10

TEST PIT LOG

Test Pit ID No.: TP - 102



Client: R & C Trust and C & R Trust
Site: Bird Property
Date:
Weather:
Equipment:

GW Depth: not encountered

DEPTH
(ft.) ID Depth Tests

(ft.) FS HST

1
TP - 103 1' - 12'

2 (1 - 12)

3

4

5

6

7

8

9
TP - 103 10' 8260 VOCs

10 (10)

11

12

13

14

15

16

17

18
NOTES:

LENGTH:

WIDTH:

HEIGHT:

October 5, 2004 Bill Hoyerman & Lauren Gervais

dry sand & gravel mixed with loam  -  FILL

sand & silt intermixed with burnt construction debris:  pipes, rocks, steel, radiators, 
carpet, metal, bricks, wires, & wood  -  FILL

1

Classification
SAMPLE PID

READINGS TOV

4

12

11-1113.10
Marshall Street, Holliston, MA

Project:
Site Location:
Field Personnel:
Contractor:

native soils:  light to medium brown, moist, fine to coarse sand & gravel  -  TILL

20

Northeast Tanksunny 55o

Thermo 580B PID

PIT DIMENSIONS (FT):

TPH, RCRA 8 
metals, PCBs, 

BNAs, 
pesticides, 
herbicides, 

cyanide, sulfide, 
pH,  flash point, 

& asbestos

TP - 103Test Pit ID No.:

TEST PIT LOG

Page: 1  of  1



Client: R & C Trust and C & R Trust
Site: Bird Property
Date:
Weather:
Equipment:

GW Depth: not encountered

DEPTH
(ft.) ID Depth Tests

(ft.) FS HST

TP - 104 0' - 12'

1 (0-12)

2

3

4

5

6

7

8

9

10

11

12

13

14

15

16

17

18
NOTES:

LENGTH:

WIDTH:

HEIGHT:

4

18

native soils:  light to medium brown, moist, fine to coarse sand & gravel  -  TILL

sand & silt intermixed with burnt construction debris:  tires, brick, concrete, metal, & 
wood -  FILL

PIT DIMENSIONS (FT):

20

dry sand & gravel mixed with loam  -  FILL
TPH, RCRA 8 

metals, & 
asbestos

0

SAMPLE PID
Classification READINGS TOV

sunny 60o Contractor: Northeast Tank
Thermo 580B PID

Site Location: Marshall Street, Holliston, MA
October 5, 2004 Field Personnel: Bill Hoyerman & Lauren Gervais

Page: 1  of  1

Project: 11-1113.10

TEST PIT LOG

Test Pit ID No.: TP - 104



Client: R & C Trust and C & R Trust
Site: Bird Property
Date:
Weather:
Equipment:

GW Depth: not encountered

DEPTH
(ft.) ID Depth Tests

(ft.) FS HST

TP - 105 0' - 14'

1 (0-14)

2

3

4

5

6

7

8

9

10

11

12

13
TP - 105 14' 8260 VOCs

14 (14)

15

16

17

18
NOTES:

LENGTH:

WIDTH:

HEIGHT: 17

dry sand & gravel mixed with loam  -  FILL

sand & silt intermixed with burnt construction debris:  tires, brick, concrete, metal, & 
wood -  FILL

native soils (starting depth varies 10' - 14'):  light to medium brown, moist, fine to 
coarse sand & gravel  -  TILL

PIT DIMENSIONS (FT):

25

4

TPH, RCRA 8 
metals, PCBs, 

BNAs, 
pesticides, 
herbicides, 

cyanide, sulfide, 
pH,  flash point, 

& asbestos

<2

SAMPLE PID
Classification READINGS TOV

sunny 60o Contractor: Northeast Tank
Thermo 580B PID

Site Location: Marshall Street, Holliston, MA
October 5, 2004 Field Personnel: Bill Hoyerman & Lauren Gervais

Page: 1  of  1

Project: 11-1113.10

TEST PIT LOG

Test Pit ID No.: TP - 105



Client: R & C Trust and C & R Trust
Site: Bird Property
Date:
Weather:
Equipment:

GW Depth: not encountered

DEPTH
(ft.) ID Depth Tests

(ft.) FS HST

TP - 106 0' - 4'

1 (0-4)

2

3

4

5

6

7

8

9

10

11

12

13

14

15

16

17

18
NOTES:

LENGTH:

WIDTH:

HEIGHT: 4

sand & silt intermixed with surface & subsurface construction debris:  tires, brick, 
concrete, metal, broken asphalt, & wood -  FILL

native soils (starting depth varies 3' - 4'):  light to medium brown, moist, fine to coarse 
sand & gravel  -  TILL

TPH, RCRA 8 
metals, & 
asbestos

PIT DIMENSIONS (FT):

6

4

minimal dry sand & gravel mixed with loam  -  FILL
0

SAMPLE PID
Classification READINGS TOV

sunny 60o Contractor: Northeast Tank
Thermo 580B PID

Site Location: Marshall Street, Holliston, MA
October 5, 2004 Field Personnel: Bill Hoyerman & Lauren Gervais

Page: 1  of  1

Project: 11-1113.10

TEST PIT LOG

Test Pit ID No.: TP - 106



Client: R & C Trust and C & R Trust
Site: Bird Property
Date:
Weather:
Equipment:

GW Depth: not encountered

DEPTH
(ft.) ID Depth Tests

(ft.) FS HST

TP - 107 0' - 2'

1 (0-2)

2

3

4

5

6

7

8

9

10

11

12

13

14

15

16

17

18
NOTES:

LENGTH:

WIDTH:

HEIGHT:

4

2

0

PIT DIMENSIONS (FT):

4

native soils:  light to medium brown, moist, fine to coarse sand & gravel, some cobbles  
-  TILL

SAMPLE PID
Classification READINGS TOV

leaf litter & organic topsoil TPH, RCRA 8 
metals, & 
asbestos

sunny 60o Contractor: Northeast Tank
Thermo 580B PID

Site Location: Marshall Street, Holliston, MA
October 5, 2004 Field Personnel: Bill Hoyerman & Lauren Gervais

Page: 1  of  1

Project: 11-1113.10

TEST PIT LOG

Test Pit ID No.: TP - 107



Client: R & C Trust and C & R Trust
Site: Bird Property
Date:
Weather:
Equipment:

GW Depth: not encountered

DEPTH
(ft.) ID Depth Tests

(ft.) FS HST

TP - 108 0' - 2'

1 (0-2)

TP - 108 2' 8260 VOCs

2 (2)

3

4

5

6

7

8

9

10

11

12

13

14

15

16

17

18
NOTES: Near Gasoline Tanks

LENGTH:

WIDTH:

HEIGHT: 2

PIT DIMENSIONS (FT):

4

4

leaf litter & organic topsoil TPH & RCRA 8 
metals 0

native soils:  light to medium brown, moist, fine to coarse sand & gravel, some cobbles  
-  TILL

SAMPLE PID
Classification READINGS TOV

sunny 60o Contractor: Northeast Tank
Thermo 580B PID

Site Location: Marshall Street, Holliston, MA
October 5, 2004 Field Personnel: Bill Hoyerman & Lauren Gervais

Page: 1  of  1

Project: 11-1113.10

TEST PIT LOG

Test Pit ID No.: TP - 108



Client: R & C Trust and C & R Trust
Site: Bird Property
Date:
Weather:
Equipment:

GW Depth: not encountered

DEPTH
(ft.) ID Depth Tests

(ft.) FS HST

TP - 109 0' - 2'

1 (0-2)

2

3

4

5

6

7

8

9

10

11

12

13

14

15

16

17

18
NOTES:

LENGTH:

WIDTH:

HEIGHT:

4

4

sand & silt intermixed with construction debris:  tires, brick, concrete, metal, & wood -  
FILL

PIT DIMENSIONS (FT):

4

native soils:  light to medium brown, moist, fine to coarse sand & gravel  -  TILL

SAMPLE PID
Classification READINGS TOV

TPH, RCRA 8 
metals, & 
asbestos

0

sunny 60o Contractor: Northeast Tank
Thermo 580B PID

Site Location: Marshall Street, Holliston, MA
October 5, 2004 Field Personnel: Bill Hoyerman & Lauren Gervais

Page: 1  of  1

Project: 11-1113.10

TEST PIT LOG

Test Pit ID No.: TP - 109



Client: R & C Trust and C & R Trust
Site: Bird Property
Date:
Weather:
Equipment:

GW Depth: not encountered

DEPTH
(ft.) ID Depth Tests

(ft.) FS HST

TP - 110 1' - 12'

1 (1-12)

2

3

4

5

6

7

8

9

10

11
TP - 110 12' 8260 VOCs

12 (12)

13

14

15

16

17

18
NOTES:
TP - 110 is located on edge of the road at the top of
the fill area.  Native soil is continuous beneath the LENGTH:
road.

WIDTH:

HEIGHT: 12

dry sand & gravel mixed with loam  -  FILL

sand & silt intermixed with construction debris:  tires, brick, concrete, metal, & wood -  
FILL

PIT DIMENSIONS (FT):

15

4

TPH, RCRA 8 
metals, PCBs, 

BNAs, 
pesticides, 
herbicides, 

cyanide, sulfide, 
pH,  flash point, 

& asbestos

0

SAMPLE PID
Classification READINGS TOV

sunny 60o Contractor: Northeast Tank
Thermo 580B PID

Site Location: Marshall Street, Holliston, MA
October 5, 2004 Field Personnel: Bill Hoyerman & Lauren Gervais

Page: 1  of  1

Project: 11-1113.10

TEST PIT LOG

Test Pit ID No.: TP - 110

NOTE: Native Soils were 
observed under the road to 
depth (12'). Edge of FILL 
Material is edge of dirt road.



Client: R & C Trust and C & R Trust
Site: Bird Property
Date:
Weather:
Equipment:

GW Depth: not encountered

DEPTH
(ft.) ID Depth Tests

(ft.) FS HST

TP - 111 0' - 4'

1 (0-4)

2

3
TP - 111 4' 8260 VOCs

4 (4)

5

6

7

8

9

10

11

12

13

14

15

16

17

18
NOTES:

LENGTH:

WIDTH:

HEIGHT:

4

4

PIT DIMENSIONS (FT):

18

sand & silt intermixed with surficial construction debris:  tires, brick, concrete, metal, 
5 gallon bucket, & wood -  FILL

native soils:  light to medium brown, moist, fine to coarse sand & gravel  -  TILL

SAMPLE PID
Classification READINGS TOV

TPH, RCRA 8 
metals, PCBs, & 

asbestos
0

sunny 55o Contractor: Northeast Tank
Thermo 580B PID

Site Location: Marshall Street, Holliston, MA
October 5, 2004 Field Personnel: Bill Hoyerman & Lauren Gervais

Page: 1  of  1

Project: 11-1113.10

TEST PIT LOG

Test Pit ID No.: TP - 111



Client: R & C Trust and C & R Trust
Site: Bird Property
Date:
Weather:
Equipment:

GW Depth: not encountered

DEPTH
(ft.) ID Depth Tests

(ft.) FS HST

1

2

3

4

5

6

7

8

9

10

11

12

13

14

15

16

17

18
NOTES:

LENGTH:

WIDTH:

HEIGHT:

10

4

8

native soils:  light to medium brown, moist, fine to coarse sand & gravel  -  TILL

sand & silt intermixed with construction debris:  tires, brick, concrete, metal, & wood -  
FILL

PIT DIMENSIONS (FT):

0

SAMPLE PID
Classification READINGS TOV

sunny 60o Contractor: Northeast Tank
Thermo 580B PID

Site Location: Marshall Street, Holliston, MA
October 5, 2004 Field Personnel: Bill Hoyerman & Lauren Gervais

Page: 1  of  1

Project: 11-1113.10

TEST PIT LOG

Test Pit ID No.: TP - 112



Client: R & C Trust and C & R Trust
Site: Bird Property
Date:
Weather:
Equipment:

GW Depth: not encountered

DEPTH
(ft.) ID Depth Tests

(ft.) FS HST

TP - 113 0' - 6'

1 (0-6)

2

3

4

5
TP - 113 6' 8260 VOCs

6 (6)

7

8

9

10

11

12

13

14

15

16

17

18
NOTES:

LENGTH:

WIDTH:

HEIGHT: 6

sand & silt intermixed with construction debris:  tires, brick, concrete, metal, & wood -  
FILL

native soils:  light to medium brown, moist, fine to coarse sand, silt, & gravel  -  TILL

PIT DIMENSIONS (FT):

15

4

TPH, RCRA 8 
metals, PCBs, 

BNAs, 
pesticides, 
herbicides, 

cyanide, sulfide, 
pH,  flash point, 

& asbestos

SAMPLE PID

0.1

Classification READINGS TOV

sunny 40o Contractor: Northeast Tank
Thermo 580B PID

Site Location: Marshall Street, Holliston, MA
October 6, 2004 Field Personnel: Bill Hoyerman & Lauren Gervais

Page: 1  of  1

Project: 11-1113.10

TEST PIT LOG

Test Pit ID No.: TP - 113



Client: R & C Trust and C & R Trust
Site: Bird Property
Date:
Weather:
Equipment:

GW Depth: not encountered

DEPTH
(ft.) ID Depth Tests

(ft.) FS HST

TP - 114 0' - 3'

1 (0-3)

2
TP - 114 3' 8260 VOCs

3 (3)

4

5

6

7

8

9

10

11

12

13

14

15

16

17

18
NOTES: VOCs were collected proximal to gas tanks

LENGTH:

WIDTH:

HEIGHT:

4

4

native soils:  light to medium brown, moist, fine to coarse sand & gravel  -  TILL

sand & silt intermixed with burnt construction debris:  tires, brick, concrete, metal, & 
wood -  FILL

PIT DIMENSIONS (FT):

20

TPH, RCRA 8 
metals, & 
asbestos

0.4 - 0.8

SAMPLE PID
Classification READINGS TOV

sunny 40o Contractor: Northeast Tank
Thermo 580B PID

Site Location: Marshall Street, Holliston, MA
October 6, 2004 Field Personnel: Bill Hoyerman & Lauren Gervais

Page: 1  of  1

Project: 11-1113.10

TEST PIT LOG

Test Pit ID No.: TP - 114



Client: R & C Trust and C & R Trust
Site: Bird Property
Date:
Weather:
Equipment:

GW Depth: not encountered

DEPTH
(ft.) ID Depth Tests

(ft.) FS HST

TP - 115 0' - 1'

1 (0-1)

TP - 115 1' 8260 VOCs

2 (1)

3

4

5

6

7

8

9

10

11

12

13

14

15

16

17

18
NOTES: 15' from presumed tank

LENGTH:

WIDTH:

HEIGHT: 1

native soils:  light to medium brown, moist, fine to coarse sand, silt, & gravel  -  TILL

PIT DIMENSIONS (FT):

30

4

 ~ 2" of organic topsoil TPH & RCRA 8 
metals <1.1

SAMPLE PID
Classification READINGS TOV

sunny 45o Contractor: Northeast Tank
Thermo 580B PID

Site Location: Marshall Street, Holliston, MA
October 6, 2004 Field Personnel: Bill Hoyerman & Lauren Gervais

Page: 1  of  1

Project: 11-1113.10

TEST PIT LOG

Test Pit ID No.: TP - 115



Client: R & C Trust and C & R Trust
Site: Bird Property
Date:
Weather:
Equipment:

GW Depth: not encountered

DEPTH
(ft.) ID Depth Tests

(ft.) FS HST

TP - 116 0' - 1'

1 (0-1)

TP - 116 1' 8260 VOCs

2 (1)

3

4

5

6

7

8

9

10

11

12

13

14

15

16

17

18
NOTES:

LENGTH:

WIDTH:

HEIGHT:

5

4

1

native soils:  light to medium brown, moist, fine to coarse sand & gravel  -  TILL

PIT DIMENSIONS (FT):

sand & silt intermixed with surficial construction debris:  pipe, brick, concrete, metal, 
asphalt shingles, & painted wood -  FILL

TPH, RCRA 8 
metals, & 
asbestos

1.1

SAMPLE PID
Classification READINGS TOV

sunny 50o Contractor: Northeast Tank
Thermo 580B PID

Site Location: Marshall Street, Holliston, MA
October 6, 2004 Field Personnel: Bill Hoyerman & Lauren Gervais

Page: 1  of  1

Project: 11-1113.10

TEST PIT LOG

Test Pit ID No.: TP - 116



Client: R & C Trust and C & R Trust
Site: Bird Property
Date:
Weather:
Equipment:

GW Depth: not encountered

DEPTH
(ft.) ID Depth Tests

(ft.) FS HST

TP - 117  1' 8260 VOCs

1 (1)

TP - 117 0' - 1'

2 (0-1)

3

4

5

6

7

8

9

10

11

12

13

14

15

16

17

18
NOTES: near shreaded tire pile

LENGTH:

WIDTH:

HEIGHT: 1

native soils:  light to medium brown, moist, fine to coarse sand, silt, & gravel, some 
cobbles  -  TILL - tire pieces on surface

TPH, RCRA 8 
metals, PCBs,  

pesticides, 
herbicides, 

cyanide, sulfide, 
pH,  flash point, 

& asbestos

PIT DIMENSIONS (FT):

15

4

0.8 - 0.9

SAMPLE PID
Classification READINGS TOV

sunny 55o Contractor: Northeast Tank
Thermo 580B PID

Site Location: Marshall Street, Holliston, MA
October 6, 2004 Field Personnel: Bill Hoyerman & Lauren Gervais

Page: 1  of  1

Project: 11-1113.10

TEST PIT LOG

Test Pit ID No.: TP - 117



Client: R & C Trust and C & R Trust
Site: Bird Property
Date:
Weather:
Equipment:

GW Depth: not encountered

DEPTH
(ft.) ID Depth Tests

(ft.) FS HST

TP - 118 0' - 3'

1 (0-3)

2

3

4

5

6

7

8

9

10

11

12

13

14

15

16

17

18
NOTES:

LENGTH:

WIDTH:

HEIGHT:

7

4

3

native soils:  light to medium brown, moist, fine to coarse sand & gravel  -  TILL

PIT DIMENSIONS (FT):

TPH, RCRA 8 
metals, PCBs,  

pesticides, 
herbicides, 

cyanide, sulfide, 
pH,  flash point, 

& asbestos

sand & silt intermixed with surficial construction debris:  pipe, brick, concrete, metal, 
& wood -  FILL

0.8 - 0.9

SAMPLE PID
Classification READINGS TOV

sunny 55o Contractor: Northeast Tank
Thermo 580B PID

Site Location: Marshall Street, Holliston, MA
October 6, 2004 Field Personnel: Bill Hoyerman & Lauren Gervais

Page: 1  of  1

Project: 11-1113.10

TEST PIT LOG

Test Pit ID No.: TP - 118



Client: R & C Trust and C & R Trust
Site: Bird Property
Date:
Weather:
Equipment:

GW Depth: not encountered

DEPTH
(ft.) ID Depth Tests

(ft.) FS HST

TP - 119 6" 8260 VOCs

1 (6")

TP - 116 0' - 1'

2 (0-1)

3

4

5

6

7

8

9

10

11

12

13

14

15

16

17

18
NOTES: Near 13 drums in various states of disrepair 

(holes & rust) LENGTH:

WIDTH:

HEIGHT:

10

4

1

native soils:  light to medium brown, moist, fine to coarse sand & gravel  -  TILL

PIT DIMENSIONS (FT):

TPH, RCRA 8 
metals, PCBs,  
pesticides,  & 

herbicides

sand & silt intermixed with surficial construction debris:  pipe, brick, concrete, metal, 
PVC, & wood -  FILL

0.6 - 0.8

SAMPLE PID
Classification READINGS TOV

sunny 55o Contractor: Northeast Tank
Thermo 580B PID

Site Location: Marshall Street, Holliston, MA
October 6, 2004 Field Personnel: Bill Hoyerman & Lauren Gervais

Page: 1  of  1

Project: 11-1113.10

TEST PIT LOG

Test Pit ID No.: TP - 119



Client: R & C Trust and C & R Trust
Site: Bird Property
Date:
Weather:
Equipment:

GW Depth: not encountered

DEPTH
(ft.) ID Depth Tests

(ft.) FS HST

TP - 117 0' - 2'

1 (0-2)

TP - 117 2' 8260 VOCs

2 (2)

3

4

5

6

7

8

9

10

11

12

13

14

15

16

17

18
NOTES: VOC sample taken from south side of TP-120

LENGTH:

WIDTH:

HEIGHT:

PIT DIMENSIONS (FT):

30

4

2

< 0.9
native soils:  light to medium brown, moist, fine to coarse sand, silt, & gravel, some 
cobbles  -  TILL

TPH, RCRA 8 
metals, & 
asbestos

SAMPLE PID
Classification READINGS TOV

sunny 60o Contractor: Northeast Tank
Thermo 580B PID

Site Location: Marshall Street, Holliston, MA
October 6, 2004 Field Personnel: Bill Hoyerman & Lauren Gervais

Page: 1  of  1

Project: 11-1113.10

TEST PIT LOG

Test Pit ID No.: TP - 120



Description

Hydrologic soil groups are based on estimates of runoff potential. Soils are 
assigned to one of four groups according to the rate of water infiltration when the 
soils are not protected by vegetation, are thoroughly wet, and receive 
precipitation from long-duration storms.

The soils in the United States are assigned to four groups (A, B, C, and D) and 
three dual classes (A/D, B/D, and C/D). The groups are defined as follows:

Group A. Soils having a high infiltration rate (low runoff potential) when 
thoroughly wet. These consist mainly of deep, well drained to excessively 
drained sands or gravelly sands. These soils have a high rate of water 
transmission.

Group B. Soils having a moderate infiltration rate when thoroughly wet. These 
consist chiefly of moderately deep or deep, moderately well drained or well 
drained soils that have moderately fine texture to moderately coarse texture. 
These soils have a moderate rate of water transmission.

Group C. Soils having a slow infiltration rate when thoroughly wet. These consist 
chiefly of soils having a layer that impedes the downward movement of water or 
soils of moderately fine texture or fine texture. These soils have a slow rate of 
water transmission.

Group D. Soils having a very slow infiltration rate (high runoff potential) when 
thoroughly wet. These consist chiefly of clays that have a high shrink-swell 
potential, soils that have a high water table, soils that have a claypan or clay 
layer at or near the surface, and soils that are shallow over nearly impervious 
material. These soils have a very slow rate of water transmission.

If a soil is assigned to a dual hydrologic group (A/D, B/D, or C/D), the first letter is 
for drained areas and the second is for undrained areas. Only the soils that in 
their natural condition are in group D are assigned to dual classes.

Rating Options

Aggregation Method: Dominant Condition

Component Percent Cutoff: None Specified 

Tie-break Rule: Higher

Hydrologic Soil Group—Middlesex County, Massachusetts

Natural Resources
Conservation Service

Web Soil Survey
National Cooperative Soil Survey

3/20/2020
Page 4 of 4
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Sunraise Solar Facility
Holliston, MA
Stormwater Discharge Summary Table

Analysis Point 24 Hr Storm Pre-Development Post-Development
A 2yr 4.32 2.69

10yr 11.19 5.47
25yr 15.98 11.61

100yr 23.88 15.69
B 2yr 0.00 0.00

10yr 0.00 0.00
25yr 0.00 0.00

100yr 0.00 0.00
C 2yr 3.02 0.32

10yr 7.77 0.73
25yr 11.09 1.01

100yr 16.51 1.46
D 2yr 0.00 0.00

10yr 0.00 0.00
25yr 0.00 0.00

100yr 0.00 0.00
E 2yr 4.96 0.60

10yr 12.80 1.38
25yr 18.38 1.90

100yr 27.37 2.74

Peak Discharge (cfs)



A1

SUB A1

B1

SUB B1

B2

SUB B2

C1

SUB C1

D1

SUB D1

E1

SUB E1

B-1

B-1

B-2

B-2

W-1

W-1

A

POI-A

B

POI-B

C

POI-C

D

POI-D

E

POI-E

Routing Diagram for HydroCAD-EX
Prepared by Weston & Sampson,  Printed 4/3/2020

HydroCAD® 10.00-20  s/n 00455  © 2017 HydroCAD Software Solutions LLC

Subcat Reach Pond Link
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Area Listing (all nodes)

Area

(sq-ft)

CN Description

(subcatchment-numbers)

13,416 72 Dirt roads, HSG A  (B1, B2, D1)

1,200 98 Roofs, HSG A  (D1)

11,959 98 Water Surface, HSG A  (B1)

605,758 30 Woods, Good, HSG A  (A1, B1, B2, D1)

915,178 70 Woods, Good, HSG C  (A1, B1, C1, E1)

53,332 32 Woods/grass comb., Good, HSG A  (D1)

1,600,843 54 TOTAL AREA
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Soil Listing (all nodes)

Area

(sq-ft)

Soil

Group

Subcatchment

Numbers

685,665 HSG A A1, B1, B2, D1

0 HSG B

915,178 HSG C A1, B1, C1, E1

0 HSG D

0 Other

1,600,843 TOTAL AREA
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Ground Covers (all nodes)

HSG-A

(sq-ft)

HSG-B

(sq-ft)

HSG-C

(sq-ft)

HSG-D

(sq-ft)

Other

(sq-ft)

Total

(sq-ft)

Ground

Cover

S

N

13,416 0 0 0 0 13,416 Dirt roads

1,200 0 0 0 0 1,200 Roofs

11,959 0 0 0 0 11,959 Water Surface

605,758 0 915,178 0 0 1,520,936 Woods, Good

53,332 0 0 0 0 53,332 Woods/grass 

comb., Good

685,665 0 915,178 0 0 1,600,843 TOTAL AREA



Type III 24-hr  2YR Rainfall=3.39"HydroCAD-EX
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Time span=0.00-72.00 hrs, dt=0.05 hrs, 1441 points
Runoff by SCS TR-20 method, UH=SCS, Weighted-Q

Reach routing by Stor-Ind+Trans method  -  Pond routing by Stor-Ind method

Runoff Area=503,839 sf   0.00% Impervious   Runoff Depth=0.50"Subcatchment A1: SUB A1
   Flow Length=640'   Tc=18.2 min   CN=WQ   Runoff=4.32 cfs  21,191 cf

Runoff Area=332,199 sf   3.60% Impervious   Runoff Depth=0.52"Subcatchment B1: SUB B1
   Flow Length=1,115'   Tc=22.4 min   CN=WQ   Runoff=2.71 cfs  14,525 cf

Runoff Area=153,061 sf   0.00% Impervious   Runoff Depth=0.04"Subcatchment B2: SUB B2
   Flow Length=325'   Tc=13.9 min   CN=WQ   Runoff=0.11 cfs  460 cf

Runoff Area=210,935 sf   0.00% Impervious   Runoff Depth=0.94"Subcatchment C1: SUB C1
   Flow Length=450'   Tc=24.1 min   CN=70   Runoff=3.02 cfs  16,538 cf

Runoff Area=106,782 sf   1.12% Impervious   Runoff Depth=0.07"Subcatchment D1: SUB D1
   Flow Length=305'   Tc=7.5 min   CN=WQ   Runoff=0.17 cfs  622 cf

Runoff Area=294,027 sf   0.00% Impervious   Runoff Depth=0.94"Subcatchment E1: SUB E1
   Flow Length=602'   Tc=15.8 min   CN=70   Runoff=4.96 cfs  23,053 cf

Peak Elev=259.45'  Storage=459 cf   Inflow=0.11 cfs  460 cfPond B-1: B-1
   Outflow=0.00 cfs  0 cf

Peak Elev=268.27'  Storage=622 cf   Inflow=0.17 cfs  622 cfPond B-2: B-2
   Outflow=0.00 cfs  0 cf

Peak Elev=263.67'  Storage=14,523 cf   Inflow=2.71 cfs  14,525 cfPond W-1: W-1
   Primary=0.00 cfs  0 cf   Secondary=0.00 cfs  0 cf   Outflow=0.00 cfs  0 cf

   Inflow=4.32 cfs  21,191 cfLink A: POI-A
   Primary=4.32 cfs  21,191 cf

   Inflow=0.00 cfs  0 cfLink B: POI-B
   Primary=0.00 cfs  0 cf

   Inflow=3.02 cfs  16,538 cfLink C: POI-C
   Primary=3.02 cfs  16,538 cf

   Inflow=0.00 cfs  0 cfLink D: POI-D
   Primary=0.00 cfs  0 cf

   Inflow=4.96 cfs  23,053 cfLink E: POI-E
   Primary=4.96 cfs  23,053 cf

Total Runoff Area = 1,600,843 sf   Runoff Volume = 76,390 cf   Average Runoff Depth = 0.57"
99.18% Pervious = 1,587,684 sf     0.82% Impervious = 13,159 sf
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Summary for Subcatchment A1: SUB A1

Runoff = 4.32 cfs @ 12.28 hrs,  Volume= 21,191 cf,  Depth= 0.50"

Runoff by SCS TR-20 method, UH=SCS, Weighted-Q, Time Span= 0.00-72.00 hrs, dt= 0.05 hrs
Type III 24-hr  2YR Rainfall=3.39"

Area (sf) CN Description
233,563 30 Woods, Good, HSG A
270,276 70 Woods, Good, HSG C
503,839 Weighted Average
503,839 100.00% Pervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)
12.0 50 0.0800 0.07 Sheet Flow, 

Woods: Dense underbrush   n= 0.800   P2= 3.39"
6.2 590 0.1000 1.58 Shallow Concentrated Flow, 

Woodland   Kv= 5.0 fps
18.2 640 Total

Subcatchment A1: SUB A1

Runoff

Hydrograph

Time  (hours)
727068666462605856545250484644424038363432302826242220181614121086420

F
lo

w
  

(c
fs

)

4

3

2

1

0

Type III 24-hr
2YR Rainfall=3.39"

Runoff Area=503,839 sf
Runoff Volume=21,191 cf

Runoff Depth=0.50"
Flow Length=640'

Tc=18.2 min
CN=WQ

4.32 cfs
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Summary for Subcatchment B1: SUB B1

Runoff = 2.71 cfs @ 12.34 hrs,  Volume= 14,525 cf,  Depth= 0.52"

Runoff by SCS TR-20 method, UH=SCS, Weighted-Q, Time Span= 0.00-72.00 hrs, dt= 0.05 hrs
Type III 24-hr  2YR Rainfall=3.39"

Area (sf) CN Description
* 11,959 98 Water Surface, HSG A

175,644 30 Woods, Good, HSG A
139,940 70 Woods, Good, HSG C

4,656 72 Dirt roads, HSG A
332,199 Weighted Average
320,240 96.40% Pervious Area
11,959 3.60% Impervious Area

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

8.7 50 0.1800 0.10 Sheet Flow, 
Woods: Dense underbrush   n= 0.800   P2= 3.39"

2.2 270 0.1700 2.06 Shallow Concentrated Flow, 
Woodland   Kv= 5.0 fps

1.6 163 0.1200 1.73 Shallow Concentrated Flow, 
Woodland   Kv= 5.0 fps

9.9 632 0.0450 1.06 Shallow Concentrated Flow, 
Woodland   Kv= 5.0 fps

22.4 1,115 Total
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Subcatchment B1: SUB B1

Runoff

Hydrograph

Time  (hours)
727068666462605856545250484644424038363432302826242220181614121086420

F
lo

w
  

(c
fs

)

3

2

1

0

Type III 24-hr
2YR Rainfall=3.39"

Runoff Area=332,199 sf
Runoff Volume=14,525 cf

Runoff Depth=0.52"
Flow Length=1,115'

Tc=22.4 min
CN=WQ

2.71 cfs
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Summary for Subcatchment B2: SUB B2

Runoff = 0.11 cfs @ 12.21 hrs,  Volume= 460 cf,  Depth= 0.04"

Runoff by SCS TR-20 method, UH=SCS, Weighted-Q, Time Span= 0.00-72.00 hrs, dt= 0.05 hrs
Type III 24-hr  2YR Rainfall=3.39"

Area (sf) CN Description
147,805 30 Woods, Good, HSG A

5,256 72 Dirt roads, HSG A
153,061 Weighted Average
153,061 100.00% Pervious Area

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

9.1 50 0.1600 0.09 Sheet Flow, 
Woods: Dense underbrush   n= 0.800   P2= 3.39"

4.8 275 0.0360 0.95 Shallow Concentrated Flow, 
Woodland   Kv= 5.0 fps

13.9 325 Total

Subcatchment B2: SUB B2

Runoff

Hydrograph

Time  (hours)
727068666462605856545250484644424038363432302826242220181614121086420

F
lo

w
  

(c
fs

)

0.12
0.115
0.11

0.105
0.1

0.095
0.09

0.085
0.08

0.075
0.07

0.065
0.06

0.055
0.05

0.045
0.04

0.035
0.03

0.025
0.02

0.015
0.01

0.005
0

Type III 24-hr
2YR Rainfall=3.39"

Runoff Area=153,061 sf
Runoff Volume=460 cf

Runoff Depth=0.04"
Flow Length=325'

Tc=13.9 min
CN=WQ

0.11 cfs
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Summary for Subcatchment C1: SUB C1

Runoff = 3.02 cfs @ 12.38 hrs,  Volume= 16,538 cf,  Depth= 0.94"

Runoff by SCS TR-20 method, UH=SCS, Weighted-Q, Time Span= 0.00-72.00 hrs, dt= 0.05 hrs
Type III 24-hr  2YR Rainfall=3.39"

Area (sf) CN Description
210,935 70 Woods, Good, HSG C
210,935 100.00% Pervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)
15.8 50 0.0400 0.05 Sheet Flow, 

Woods: Dense underbrush   n= 0.800   P2= 3.39"
8.3 400 0.0260 0.81 Shallow Concentrated Flow, 

Woodland   Kv= 5.0 fps
24.1 450 Total

Subcatchment C1: SUB C1

Runoff

Hydrograph

Time  (hours)
727068666462605856545250484644424038363432302826242220181614121086420

F
lo

w
  

(c
fs

)

3

2

1

0

Type III 24-hr
2YR Rainfall=3.39"

Runoff Area=210,935 sf
Runoff Volume=16,538 cf

Runoff Depth=0.94"
Flow Length=450'

Tc=24.1 min
CN=70

3.02 cfs
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Summary for Subcatchment D1: SUB D1

Runoff = 0.17 cfs @ 12.11 hrs,  Volume= 622 cf,  Depth= 0.07"

Runoff by SCS TR-20 method, UH=SCS, Weighted-Q, Time Span= 0.00-72.00 hrs, dt= 0.05 hrs
Type III 24-hr  2YR Rainfall=3.39"

Area (sf) CN Description
48,746 30 Woods, Good, HSG A
53,332 32 Woods/grass comb., Good, HSG A
3,504 72 Dirt roads, HSG A
1,200 98 Roofs, HSG A

106,782 Weighted Average
105,582 98.88% Pervious Area

1,200 1.12% Impervious Area

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

2.9 50 0.1000 0.29 Sheet Flow, 
Grass: Short   n= 0.150   P2= 3.39"

4.6 255 0.0340 0.92 Shallow Concentrated Flow, 
Woodland   Kv= 5.0 fps

7.5 305 Total

Subcatchment D1: SUB D1

Runoff

Hydrograph

Time  (hours)
727068666462605856545250484644424038363432302826242220181614121086420

F
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w
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)

0.19

0.18

0.17

0.16

0.15

0.14

0.13

0.12

0.11

0.1

0.09

0.08

0.07

0.06
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0.03

0.02

0.01

0

Type III 24-hr
2YR Rainfall=3.39"

Runoff Area=106,782 sf
Runoff Volume=622 cf

Runoff Depth=0.07"
Flow Length=305'

Tc=7.5 min
CN=WQ

0.17 cfs
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Summary for Subcatchment E1: SUB E1

Runoff = 4.96 cfs @ 12.25 hrs,  Volume= 23,053 cf,  Depth= 0.94"

Runoff by SCS TR-20 method, UH=SCS, Weighted-Q, Time Span= 0.00-72.00 hrs, dt= 0.05 hrs
Type III 24-hr  2YR Rainfall=3.39"

Area (sf) CN Description
294,027 70 Woods, Good, HSG C
294,027 100.00% Pervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)
10.2 50 0.1200 0.08 Sheet Flow, 

Woods: Dense underbrush   n= 0.800   P2= 3.39"
2.2 260 0.1500 1.94 Shallow Concentrated Flow, 

Woodland   Kv= 5.0 fps
3.4 292 0.0820 1.43 Shallow Concentrated Flow, 

Woodland   Kv= 5.0 fps
15.8 602 Total

Subcatchment E1: SUB E1

Runoff

Hydrograph

Time  (hours)
727068666462605856545250484644424038363432302826242220181614121086420
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Type III 24-hr
2YR Rainfall=3.39"

Runoff Area=294,027 sf
Runoff Volume=23,053 cf

Runoff Depth=0.94"
Flow Length=602'

Tc=15.8 min
CN=70

4.96 cfs
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Summary for Pond B-1: B-1

Inflow Area = 485,260 sf, 2.46% Impervious,  Inflow Depth = 0.01"    for  2YR event
Inflow = 0.11 cfs @ 12.21 hrs,  Volume= 460 cf
Outflow = 0.00 cfs @ 0.00 hrs,  Volume= 0 cf,  Atten= 100%,  Lag= 0.0 min

Routing by Stor-Ind method, Time Span= 0.00-72.00 hrs, dt= 0.05 hrs
Peak Elev= 259.45' @ 24.80 hrs   Surf.Area= 1,959 sf   Storage= 459 cf

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

Volume Invert Avail.Storage Storage Description
#1 259.00' 304,800 cf Custom Stage Data (Prismatic) Listed below (Recalc)

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

259.00 93 0 0
260.00 4,262 2,178 2,178
261.00 8,381 6,322 8,499
262.00 20,895 14,638 23,137
263.00 32,293 26,594 49,731
264.00 37,929 35,111 84,842
265.00 45,851 41,890 126,732
266.00 54,173 50,012 176,744
267.00 64,790 59,482 236,226
268.00 72,359 68,575 304,800
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Pond B-1: B-1

Inflow

Hydrograph

Time  (hours)
727068666462605856545250484644424038363432302826242220181614121086420
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Inflow Area=485,260 sf
Peak Elev=259.45'

Storage=459 cf

0.11 cfs
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Summary for Pond B-2: B-2

Inflow Area = 106,782 sf, 1.12% Impervious,  Inflow Depth = 0.07"    for  2YR event
Inflow = 0.17 cfs @ 12.11 hrs,  Volume= 622 cf
Outflow = 0.00 cfs @ 0.00 hrs,  Volume= 0 cf,  Atten= 100%,  Lag= 0.0 min
Primary = 0.00 cfs @ 0.00 hrs,  Volume= 0 cf

Routing by Stor-Ind method, Time Span= 0.00-72.00 hrs, dt= 0.05 hrs
Peak Elev= 268.27' @ 24.45 hrs   Surf.Area= 3,971 sf   Storage= 622 cf

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

Volume Invert Avail.Storage Storage Description
#1 268.00' 50,349 cf Custom Stage Data (Prismatic) Listed below (Recalc)

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

268.00 692 0 0
269.00 12,993 6,843 6,843
270.00 20,435 16,714 23,557
271.00 33,150 26,793 50,349

Device Routing     Invert Outlet Devices
#1 Primary 270.60' 100.0' long  x 12.0' breadth Broad-Crested Rectangular Weir   

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

Primary OutFlow  Max=0.00 cfs @ 0.00 hrs  HW=268.00'   (Free Discharge)
1=Broad-Crested Rectangular Weir  ( Controls 0.00 cfs)
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Pond B-2: B-2

Inflow
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Hydrograph

Time  (hours)
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Inflow Area=106,782 sf
Peak Elev=268.27'

Storage=622 cf

0.17 cfs

0.00 cfs
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Summary for Pond W-1: W-1

Inflow Area = 332,199 sf, 3.60% Impervious,  Inflow Depth = 0.52"    for  2YR event
Inflow = 2.71 cfs @ 12.34 hrs,  Volume= 14,525 cf
Outflow = 0.00 cfs @ 0.00 hrs,  Volume= 0 cf,  Atten= 100%,  Lag= 0.0 min
Primary = 0.00 cfs @ 0.00 hrs,  Volume= 0 cf
Secondary = 0.00 cfs @ 0.00 hrs,  Volume= 0 cf

Routing by Stor-Ind method, Time Span= 0.00-72.00 hrs, dt= 0.05 hrs
Peak Elev= 263.67' @ 25.35 hrs   Surf.Area= 20,438 sf   Storage= 14,523 cf

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

Volume Invert Avail.Storage Storage Description
#1 262.80' 195,884 cf Custom Stage Data (Prismatic) Listed below (Recalc)

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

262.80 13,689 0 0
263.00 14,660 2,835 2,835
264.00 23,335 18,998 21,832
265.00 33,908 28,622 50,454
266.00 42,247 38,078 88,531
267.00 52,733 47,490 136,021
268.00 66,993 59,863 195,884

Device Routing     Invert Outlet Devices
#1 Primary 265.40' 45.0' long  x 16.0' breadth Broad-Crested Rectangular Weir   

Head (feet)  0.20  0.40  0.60  0.80  1.00  1.20  1.40  1.60   
Coef. (English)  2.68  2.70  2.70  2.64  2.63  2.64  2.64  2.63   

#2 Secondary 267.40' 4.0' long  x 10.0' breadth Broad-Crested Rectangular Weir   
Head (feet)  0.20  0.40  0.60  0.80  1.00  1.20  1.40  1.60   
Coef. (English)  2.49  2.56  2.70  2.69  2.68  2.69  2.67  2.64   

Primary OutFlow  Max=0.00 cfs @ 0.00 hrs  HW=262.80'   (Free Discharge)
1=Broad-Crested Rectangular Weir  ( Controls 0.00 cfs)

Secondary OutFlow  Max=0.00 cfs @ 0.00 hrs  HW=262.80'   (Free Discharge)
2=Broad-Crested Rectangular Weir  ( Controls 0.00 cfs)



Type III 24-hr  2YR Rainfall=3.39"HydroCAD-EX
  Printed  4/3/2020Prepared by Weston & Sampson

Page 18HydroCAD® 10.00-20  s/n 00455  © 2017 HydroCAD Software Solutions LLC

Pond W-1: W-1

Inflow
Outflow
Primary
Secondary

Hydrograph

Time  (hours)
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Inflow Area=332,199 sf
Peak Elev=263.67'
Storage=14,523 cf

2.71 cfs

0.00 cfs

0.00 cfs

0.00 cfs
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Summary for Link A: POI-A

Inflow Area = 503,839 sf, 0.00% Impervious,  Inflow Depth = 0.50"    for  2YR event
Inflow = 4.32 cfs @ 12.28 hrs,  Volume= 21,191 cf
Primary = 4.32 cfs @ 12.28 hrs,  Volume= 21,191 cf,  Atten= 0%,  Lag= 0.0 min

Primary outflow = Inflow, Time Span= 0.00-72.00 hrs, dt= 0.05 hrs

Link A: POI-A

Inflow
Primary

Hydrograph

Time  (hours)
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Inflow Area=503,839 sf
4.32 cfs

4.32 cfs
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Summary for Link B: POI-B

Inflow = 0.00 cfs @ 0.00 hrs,  Volume= 0 cf
Primary = 0.00 cfs @ 0.00 hrs,  Volume= 0 cf,  Atten= 0%,  Lag= 0.0 min

Primary outflow = Inflow, Time Span= 0.00-72.00 hrs, dt= 0.05 hrs

Link B: POI-B

Inflow
Primary

Hydrograph

Time  (hours)
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Summary for Link C: POI-C

Inflow Area = 210,935 sf, 0.00% Impervious,  Inflow Depth = 0.94"    for  2YR event
Inflow = 3.02 cfs @ 12.38 hrs,  Volume= 16,538 cf
Primary = 3.02 cfs @ 12.38 hrs,  Volume= 16,538 cf,  Atten= 0%,  Lag= 0.0 min

Primary outflow = Inflow, Time Span= 0.00-72.00 hrs, dt= 0.05 hrs

Link C: POI-C

Inflow
Primary

Hydrograph

Time  (hours)
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Inflow Area=210,935 sf
3.02 cfs
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Summary for Link D: POI-D

Inflow Area = 106,782 sf, 1.12% Impervious,  Inflow Depth = 0.00"    for  2YR event
Inflow = 0.00 cfs @ 0.00 hrs,  Volume= 0 cf
Primary = 0.00 cfs @ 0.00 hrs,  Volume= 0 cf,  Atten= 0%,  Lag= 0.0 min

Primary outflow = Inflow, Time Span= 0.00-72.00 hrs, dt= 0.05 hrs

Link D: POI-D

Inflow
Primary

Hydrograph
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Summary for Link E: POI-E

Inflow Area = 294,027 sf, 0.00% Impervious,  Inflow Depth = 0.94"    for  2YR event
Inflow = 4.96 cfs @ 12.25 hrs,  Volume= 23,053 cf
Primary = 4.96 cfs @ 12.25 hrs,  Volume= 23,053 cf,  Atten= 0%,  Lag= 0.0 min

Primary outflow = Inflow, Time Span= 0.00-72.00 hrs, dt= 0.05 hrs

Link E: POI-E

Inflow
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Hydrograph
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Inflow Area=294,027 sf
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Time span=0.00-72.00 hrs, dt=0.05 hrs, 1441 points
Runoff by SCS TR-20 method, UH=SCS, Weighted-Q

Reach routing by Stor-Ind+Trans method  -  Pond routing by Stor-Ind method

Runoff Area=503,839 sf   0.00% Impervious   Runoff Depth=1.21"Subcatchment A1: SUB A1
   Flow Length=640'   Tc=18.2 min   CN=WQ   Runoff=11.19 cfs  50,718 cf

Runoff Area=332,199 sf   3.60% Impervious   Runoff Depth=1.17"Subcatchment B1: SUB B1
   Flow Length=1,115'   Tc=22.4 min   CN=WQ   Runoff=6.42 cfs  32,279 cf

Runoff Area=153,061 sf   0.00% Impervious   Runoff Depth=0.10"Subcatchment B2: SUB B2
   Flow Length=325'   Tc=13.9 min   CN=WQ   Runoff=0.26 cfs  1,242 cf

Runoff Area=210,935 sf   0.00% Impervious   Runoff Depth=2.24"Subcatchment C1: SUB C1
   Flow Length=450'   Tc=24.1 min   CN=70   Runoff=7.77 cfs  39,351 cf

Runoff Area=106,782 sf   1.12% Impervious   Runoff Depth=0.17"Subcatchment D1: SUB D1
   Flow Length=305'   Tc=7.5 min   CN=WQ   Runoff=0.34 cfs  1,476 cf

Runoff Area=294,027 sf   0.00% Impervious   Runoff Depth=2.24"Subcatchment E1: SUB E1
   Flow Length=602'   Tc=15.8 min   CN=70   Runoff=12.80 cfs  54,853 cf

Peak Elev=259.75'  Storage=1,238 cf   Inflow=0.26 cfs  1,242 cfPond B-1: B-1
   Outflow=0.00 cfs  0 cf

Peak Elev=268.44'  Storage=1,474 cf   Inflow=0.34 cfs  1,476 cfPond B-2: B-2
   Outflow=0.00 cfs  0 cf

Peak Elev=264.41'  Storage=32,278 cf   Inflow=6.42 cfs  32,279 cfPond W-1: W-1
   Primary=0.00 cfs  0 cf   Secondary=0.00 cfs  0 cf   Outflow=0.00 cfs  0 cf

   Inflow=11.19 cfs  50,718 cfLink A: POI-A
   Primary=11.19 cfs  50,718 cf

   Inflow=0.00 cfs  0 cfLink B: POI-B
   Primary=0.00 cfs  0 cf

   Inflow=7.77 cfs  39,351 cfLink C: POI-C
   Primary=7.77 cfs  39,351 cf

   Inflow=0.00 cfs  0 cfLink D: POI-D
   Primary=0.00 cfs  0 cf

   Inflow=12.80 cfs  54,853 cfLink E: POI-E
   Primary=12.80 cfs  54,853 cf

Total Runoff Area = 1,600,843 sf   Runoff Volume = 179,919 cf   Average Runoff Depth = 1.35"
99.18% Pervious = 1,587,684 sf     0.82% Impervious = 13,159 sf
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Summary for Subcatchment A1: SUB A1

Runoff = 11.19 cfs @ 12.26 hrs,  Volume= 50,718 cf,  Depth= 1.21"

Runoff by SCS TR-20 method, UH=SCS, Weighted-Q, Time Span= 0.00-72.00 hrs, dt= 0.05 hrs
Type III 24-hr  10YR Rainfall=5.27"

Area (sf) CN Description
233,563 30 Woods, Good, HSG A
270,276 70 Woods, Good, HSG C
503,839 Weighted Average
503,839 100.00% Pervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)
12.0 50 0.0800 0.07 Sheet Flow, 

Woods: Dense underbrush   n= 0.800   P2= 3.39"
6.2 590 0.1000 1.58 Shallow Concentrated Flow, 

Woodland   Kv= 5.0 fps
18.2 640 Total

Subcatchment A1: SUB A1

Runoff

Hydrograph

Time  (hours)
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Type III 24-hr
10YR Rainfall=5.27"

Runoff Area=503,839 sf
Runoff Volume=50,718 cf

Runoff Depth=1.21"
Flow Length=640'

Tc=18.2 min
CN=WQ

11.19 cfs
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Summary for Subcatchment B1: SUB B1

Runoff = 6.42 cfs @ 12.32 hrs,  Volume= 32,279 cf,  Depth= 1.17"

Runoff by SCS TR-20 method, UH=SCS, Weighted-Q, Time Span= 0.00-72.00 hrs, dt= 0.05 hrs
Type III 24-hr  10YR Rainfall=5.27"

Area (sf) CN Description
* 11,959 98 Water Surface, HSG A

175,644 30 Woods, Good, HSG A
139,940 70 Woods, Good, HSG C

4,656 72 Dirt roads, HSG A
332,199 Weighted Average
320,240 96.40% Pervious Area
11,959 3.60% Impervious Area

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

8.7 50 0.1800 0.10 Sheet Flow, 
Woods: Dense underbrush   n= 0.800   P2= 3.39"

2.2 270 0.1700 2.06 Shallow Concentrated Flow, 
Woodland   Kv= 5.0 fps

1.6 163 0.1200 1.73 Shallow Concentrated Flow, 
Woodland   Kv= 5.0 fps

9.9 632 0.0450 1.06 Shallow Concentrated Flow, 
Woodland   Kv= 5.0 fps

22.4 1,115 Total
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Subcatchment B1: SUB B1

Runoff

Hydrograph

Time  (hours)
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Type III 24-hr
10YR Rainfall=5.27"

Runoff Area=332,199 sf
Runoff Volume=32,279 cf

Runoff Depth=1.17"
Flow Length=1,115'

Tc=22.4 min
CN=WQ

6.42 cfs
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Summary for Subcatchment B2: SUB B2

Runoff = 0.26 cfs @ 12.20 hrs,  Volume= 1,242 cf,  Depth= 0.10"

Runoff by SCS TR-20 method, UH=SCS, Weighted-Q, Time Span= 0.00-72.00 hrs, dt= 0.05 hrs
Type III 24-hr  10YR Rainfall=5.27"

Area (sf) CN Description
147,805 30 Woods, Good, HSG A

5,256 72 Dirt roads, HSG A
153,061 Weighted Average
153,061 100.00% Pervious Area

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

9.1 50 0.1600 0.09 Sheet Flow, 
Woods: Dense underbrush   n= 0.800   P2= 3.39"

4.8 275 0.0360 0.95 Shallow Concentrated Flow, 
Woodland   Kv= 5.0 fps

13.9 325 Total

Subcatchment B2: SUB B2
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Type III 24-hr
10YR Rainfall=5.27"

Runoff Area=153,061 sf
Runoff Volume=1,242 cf

Runoff Depth=0.10"
Flow Length=325'

Tc=13.9 min
CN=WQ

0.26 cfs
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Summary for Subcatchment C1: SUB C1

Runoff = 7.77 cfs @ 12.35 hrs,  Volume= 39,351 cf,  Depth= 2.24"

Runoff by SCS TR-20 method, UH=SCS, Weighted-Q, Time Span= 0.00-72.00 hrs, dt= 0.05 hrs
Type III 24-hr  10YR Rainfall=5.27"

Area (sf) CN Description
210,935 70 Woods, Good, HSG C
210,935 100.00% Pervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)
15.8 50 0.0400 0.05 Sheet Flow, 

Woods: Dense underbrush   n= 0.800   P2= 3.39"
8.3 400 0.0260 0.81 Shallow Concentrated Flow, 

Woodland   Kv= 5.0 fps
24.1 450 Total

Subcatchment C1: SUB C1

Runoff

Hydrograph

Time  (hours)
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Type III 24-hr
10YR Rainfall=5.27"

Runoff Area=210,935 sf
Runoff Volume=39,351 cf

Runoff Depth=2.24"
Flow Length=450'

Tc=24.1 min
CN=70

7.77 cfs
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Summary for Subcatchment D1: SUB D1

Runoff = 0.34 cfs @ 12.11 hrs,  Volume= 1,476 cf,  Depth= 0.17"

Runoff by SCS TR-20 method, UH=SCS, Weighted-Q, Time Span= 0.00-72.00 hrs, dt= 0.05 hrs
Type III 24-hr  10YR Rainfall=5.27"

Area (sf) CN Description
48,746 30 Woods, Good, HSG A
53,332 32 Woods/grass comb., Good, HSG A
3,504 72 Dirt roads, HSG A
1,200 98 Roofs, HSG A

106,782 Weighted Average
105,582 98.88% Pervious Area

1,200 1.12% Impervious Area

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

2.9 50 0.1000 0.29 Sheet Flow, 
Grass: Short   n= 0.150   P2= 3.39"

4.6 255 0.0340 0.92 Shallow Concentrated Flow, 
Woodland   Kv= 5.0 fps

7.5 305 Total

Subcatchment D1: SUB D1

Runoff
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Type III 24-hr
10YR Rainfall=5.27"

Runoff Area=106,782 sf
Runoff Volume=1,476 cf

Runoff Depth=0.17"
Flow Length=305'

Tc=7.5 min
CN=WQ

0.34 cfs
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Summary for Subcatchment E1: SUB E1

Runoff = 12.80 cfs @ 12.23 hrs,  Volume= 54,853 cf,  Depth= 2.24"

Runoff by SCS TR-20 method, UH=SCS, Weighted-Q, Time Span= 0.00-72.00 hrs, dt= 0.05 hrs
Type III 24-hr  10YR Rainfall=5.27"

Area (sf) CN Description
294,027 70 Woods, Good, HSG C
294,027 100.00% Pervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)
10.2 50 0.1200 0.08 Sheet Flow, 

Woods: Dense underbrush   n= 0.800   P2= 3.39"
2.2 260 0.1500 1.94 Shallow Concentrated Flow, 

Woodland   Kv= 5.0 fps
3.4 292 0.0820 1.43 Shallow Concentrated Flow, 

Woodland   Kv= 5.0 fps
15.8 602 Total

Subcatchment E1: SUB E1
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Type III 24-hr
10YR Rainfall=5.27"

Runoff Area=294,027 sf
Runoff Volume=54,853 cf

Runoff Depth=2.24"
Flow Length=602'

Tc=15.8 min
CN=70

12.80 cfs
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Summary for Pond B-1: B-1

Inflow Area = 485,260 sf, 2.46% Impervious,  Inflow Depth = 0.03"    for  10YR event
Inflow = 0.26 cfs @ 12.20 hrs,  Volume= 1,242 cf
Outflow = 0.00 cfs @ 0.00 hrs,  Volume= 0 cf,  Atten= 100%,  Lag= 0.0 min

Routing by Stor-Ind method, Time Span= 0.00-72.00 hrs, dt= 0.05 hrs
Peak Elev= 259.75' @ 24.80 hrs   Surf.Area= 3,215 sf   Storage= 1,238 cf

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

Volume Invert Avail.Storage Storage Description
#1 259.00' 304,800 cf Custom Stage Data (Prismatic) Listed below (Recalc)

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

259.00 93 0 0
260.00 4,262 2,178 2,178
261.00 8,381 6,322 8,499
262.00 20,895 14,638 23,137
263.00 32,293 26,594 49,731
264.00 37,929 35,111 84,842
265.00 45,851 41,890 126,732
266.00 54,173 50,012 176,744
267.00 64,790 59,482 236,226
268.00 72,359 68,575 304,800
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Pond B-1: B-1
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Inflow Area=485,260 sf
Peak Elev=259.75'

Storage=1,238 cf

0.26 cfs
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Summary for Pond B-2: B-2

Inflow Area = 106,782 sf, 1.12% Impervious,  Inflow Depth = 0.17"    for  10YR event
Inflow = 0.34 cfs @ 12.11 hrs,  Volume= 1,476 cf
Outflow = 0.00 cfs @ 0.00 hrs,  Volume= 0 cf,  Atten= 100%,  Lag= 0.0 min
Primary = 0.00 cfs @ 0.00 hrs,  Volume= 0 cf

Routing by Stor-Ind method, Time Span= 0.00-72.00 hrs, dt= 0.05 hrs
Peak Elev= 268.44' @ 24.45 hrs   Surf.Area= 6,062 sf   Storage= 1,474 cf

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

Volume Invert Avail.Storage Storage Description
#1 268.00' 50,349 cf Custom Stage Data (Prismatic) Listed below (Recalc)

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

268.00 692 0 0
269.00 12,993 6,843 6,843
270.00 20,435 16,714 23,557
271.00 33,150 26,793 50,349

Device Routing     Invert Outlet Devices
#1 Primary 270.60' 100.0' long  x 12.0' breadth Broad-Crested Rectangular Weir   

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

Primary OutFlow  Max=0.00 cfs @ 0.00 hrs  HW=268.00'   (Free Discharge)
1=Broad-Crested Rectangular Weir  ( Controls 0.00 cfs)
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Pond B-2: B-2
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Inflow Area=106,782 sf
Peak Elev=268.44'
Storage=1,474 cf

0.34 cfs
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Summary for Pond W-1: W-1

Inflow Area = 332,199 sf, 3.60% Impervious,  Inflow Depth = 1.17"    for  10YR event
Inflow = 6.42 cfs @ 12.32 hrs,  Volume= 32,279 cf
Outflow = 0.00 cfs @ 0.00 hrs,  Volume= 0 cf,  Atten= 100%,  Lag= 0.0 min
Primary = 0.00 cfs @ 0.00 hrs,  Volume= 0 cf
Secondary = 0.00 cfs @ 0.00 hrs,  Volume= 0 cf

Routing by Stor-Ind method, Time Span= 0.00-72.00 hrs, dt= 0.05 hrs
Peak Elev= 264.41' @ 25.35 hrs   Surf.Area= 27,666 sf   Storage= 32,278 cf

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

Volume Invert Avail.Storage Storage Description
#1 262.80' 195,884 cf Custom Stage Data (Prismatic) Listed below (Recalc)

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

262.80 13,689 0 0
263.00 14,660 2,835 2,835
264.00 23,335 18,998 21,832
265.00 33,908 28,622 50,454
266.00 42,247 38,078 88,531
267.00 52,733 47,490 136,021
268.00 66,993 59,863 195,884

Device Routing     Invert Outlet Devices
#1 Primary 265.40' 45.0' long  x 16.0' breadth Broad-Crested Rectangular Weir   

Head (feet)  0.20  0.40  0.60  0.80  1.00  1.20  1.40  1.60   
Coef. (English)  2.68  2.70  2.70  2.64  2.63  2.64  2.64  2.63   

#2 Secondary 267.40' 4.0' long  x 10.0' breadth Broad-Crested Rectangular Weir   
Head (feet)  0.20  0.40  0.60  0.80  1.00  1.20  1.40  1.60   
Coef. (English)  2.49  2.56  2.70  2.69  2.68  2.69  2.67  2.64   

Primary OutFlow  Max=0.00 cfs @ 0.00 hrs  HW=262.80'   (Free Discharge)
1=Broad-Crested Rectangular Weir  ( Controls 0.00 cfs)

Secondary OutFlow  Max=0.00 cfs @ 0.00 hrs  HW=262.80'   (Free Discharge)
2=Broad-Crested Rectangular Weir  ( Controls 0.00 cfs)
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Pond W-1: W-1

Inflow
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Inflow Area=332,199 sf
Peak Elev=264.41'
Storage=32,278 cf

6.42 cfs

0.00 cfs

0.00 cfs

0.00 cfs
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Summary for Link A: POI-A

Inflow Area = 503,839 sf, 0.00% Impervious,  Inflow Depth = 1.21"    for  10YR event
Inflow = 11.19 cfs @ 12.26 hrs,  Volume= 50,718 cf
Primary = 11.19 cfs @ 12.26 hrs,  Volume= 50,718 cf,  Atten= 0%,  Lag= 0.0 min

Primary outflow = Inflow, Time Span= 0.00-72.00 hrs, dt= 0.05 hrs

Link A: POI-A
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Inflow Area=503,839 sf
11.19 cfs

11.19 cfs
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Summary for Link B: POI-B

Inflow = 0.00 cfs @ 0.00 hrs,  Volume= 0 cf
Primary = 0.00 cfs @ 0.00 hrs,  Volume= 0 cf,  Atten= 0%,  Lag= 0.0 min

Primary outflow = Inflow, Time Span= 0.00-72.00 hrs, dt= 0.05 hrs

Link B: POI-B
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Summary for Link C: POI-C

Inflow Area = 210,935 sf, 0.00% Impervious,  Inflow Depth = 2.24"    for  10YR event
Inflow = 7.77 cfs @ 12.35 hrs,  Volume= 39,351 cf
Primary = 7.77 cfs @ 12.35 hrs,  Volume= 39,351 cf,  Atten= 0%,  Lag= 0.0 min

Primary outflow = Inflow, Time Span= 0.00-72.00 hrs, dt= 0.05 hrs

Link C: POI-C
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Inflow Area=210,935 sf
7.77 cfs

7.77 cfs
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Summary for Link D: POI-D

Inflow Area = 106,782 sf, 1.12% Impervious,  Inflow Depth = 0.00"    for  10YR event
Inflow = 0.00 cfs @ 0.00 hrs,  Volume= 0 cf
Primary = 0.00 cfs @ 0.00 hrs,  Volume= 0 cf,  Atten= 0%,  Lag= 0.0 min

Primary outflow = Inflow, Time Span= 0.00-72.00 hrs, dt= 0.05 hrs

Link D: POI-D
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Summary for Link E: POI-E

Inflow Area = 294,027 sf, 0.00% Impervious,  Inflow Depth = 2.24"    for  10YR event
Inflow = 12.80 cfs @ 12.23 hrs,  Volume= 54,853 cf
Primary = 12.80 cfs @ 12.23 hrs,  Volume= 54,853 cf,  Atten= 0%,  Lag= 0.0 min

Primary outflow = Inflow, Time Span= 0.00-72.00 hrs, dt= 0.05 hrs

Link E: POI-E
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Inflow Area=294,027 sf
12.80 cfs

12.80 cfs



Type III 24-hr  25YR Rainfall=6.44"HydroCAD-EX
  Printed  4/3/2020Prepared by Weston & Sampson

Page 43HydroCAD® 10.00-20  s/n 00455  © 2017 HydroCAD Software Solutions LLC

Time span=0.00-72.00 hrs, dt=0.05 hrs, 1441 points
Runoff by SCS TR-20 method, UH=SCS, Weighted-Q

Reach routing by Stor-Ind+Trans method  -  Pond routing by Stor-Ind method

Runoff Area=503,839 sf   0.00% Impervious   Runoff Depth=1.75"Subcatchment A1: SUB A1
   Flow Length=640'   Tc=18.2 min   CN=WQ   Runoff=15.98 cfs  73,573 cf

Runoff Area=332,199 sf   3.60% Impervious   Runoff Depth=1.67"Subcatchment B1: SUB B1
   Flow Length=1,115'   Tc=22.4 min   CN=WQ   Runoff=8.99 cfs  46,147 cf

Runoff Area=153,061 sf   0.00% Impervious   Runoff Depth=0.24"Subcatchment B2: SUB B2
   Flow Length=325'   Tc=13.9 min   CN=WQ   Runoff=0.37 cfs  3,013 cf

Runoff Area=210,935 sf   0.00% Impervious   Runoff Depth=3.16"Subcatchment C1: SUB C1
   Flow Length=450'   Tc=24.1 min   CN=70   Runoff=11.09 cfs  55,517 cf

Runoff Area=106,782 sf   1.12% Impervious   Runoff Depth=0.34"Subcatchment D1: SUB D1
   Flow Length=305'   Tc=7.5 min   CN=WQ   Runoff=0.46 cfs  3,018 cf

Runoff Area=294,027 sf   0.00% Impervious   Runoff Depth=3.16"Subcatchment E1: SUB E1
   Flow Length=602'   Tc=15.8 min   CN=70   Runoff=18.38 cfs  77,386 cf

Peak Elev=260.18'  Storage=3,011 cf   Inflow=0.37 cfs  3,013 cfPond B-1: B-1
   Outflow=0.00 cfs  0 cf

Peak Elev=268.65'  Storage=3,017 cf   Inflow=0.46 cfs  3,018 cfPond B-2: B-2
   Outflow=0.00 cfs  0 cf

Peak Elev=264.87'  Storage=46,145 cf   Inflow=8.99 cfs  46,147 cfPond W-1: W-1
   Primary=0.00 cfs  0 cf   Secondary=0.00 cfs  0 cf   Outflow=0.00 cfs  0 cf

   Inflow=15.98 cfs  73,573 cfLink A: POI-A
   Primary=15.98 cfs  73,573 cf

   Inflow=0.00 cfs  0 cfLink B: POI-B
   Primary=0.00 cfs  0 cf

   Inflow=11.09 cfs  55,517 cfLink C: POI-C
   Primary=11.09 cfs  55,517 cf

   Inflow=0.00 cfs  0 cfLink D: POI-D
   Primary=0.00 cfs  0 cf

   Inflow=18.38 cfs  77,386 cfLink E: POI-E
   Primary=18.38 cfs  77,386 cf

Total Runoff Area = 1,600,843 sf   Runoff Volume = 258,656 cf   Average Runoff Depth = 1.94"
99.18% Pervious = 1,587,684 sf     0.82% Impervious = 13,159 sf
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Summary for Subcatchment A1: SUB A1

Runoff = 15.98 cfs @ 12.26 hrs,  Volume= 73,573 cf,  Depth= 1.75"

Runoff by SCS TR-20 method, UH=SCS, Weighted-Q, Time Span= 0.00-72.00 hrs, dt= 0.05 hrs
Type III 24-hr  25YR Rainfall=6.44"

Area (sf) CN Description
233,563 30 Woods, Good, HSG A
270,276 70 Woods, Good, HSG C
503,839 Weighted Average
503,839 100.00% Pervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)
12.0 50 0.0800 0.07 Sheet Flow, 

Woods: Dense underbrush   n= 0.800   P2= 3.39"
6.2 590 0.1000 1.58 Shallow Concentrated Flow, 

Woodland   Kv= 5.0 fps
18.2 640 Total

Subcatchment A1: SUB A1
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Type III 24-hr
25YR Rainfall=6.44"

Runoff Area=503,839 sf
Runoff Volume=73,573 cf

Runoff Depth=1.75"
Flow Length=640'

Tc=18.2 min
CN=WQ

15.98 cfs
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Summary for Subcatchment B1: SUB B1

Runoff = 8.99 cfs @ 12.31 hrs,  Volume= 46,147 cf,  Depth= 1.67"

Runoff by SCS TR-20 method, UH=SCS, Weighted-Q, Time Span= 0.00-72.00 hrs, dt= 0.05 hrs
Type III 24-hr  25YR Rainfall=6.44"

Area (sf) CN Description
* 11,959 98 Water Surface, HSG A

175,644 30 Woods, Good, HSG A
139,940 70 Woods, Good, HSG C

4,656 72 Dirt roads, HSG A
332,199 Weighted Average
320,240 96.40% Pervious Area
11,959 3.60% Impervious Area

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

8.7 50 0.1800 0.10 Sheet Flow, 
Woods: Dense underbrush   n= 0.800   P2= 3.39"

2.2 270 0.1700 2.06 Shallow Concentrated Flow, 
Woodland   Kv= 5.0 fps

1.6 163 0.1200 1.73 Shallow Concentrated Flow, 
Woodland   Kv= 5.0 fps

9.9 632 0.0450 1.06 Shallow Concentrated Flow, 
Woodland   Kv= 5.0 fps

22.4 1,115 Total
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Subcatchment B1: SUB B1

Runoff
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Type III 24-hr
25YR Rainfall=6.44"

Runoff Area=332,199 sf
Runoff Volume=46,147 cf

Runoff Depth=1.67"
Flow Length=1,115'

Tc=22.4 min
CN=WQ

8.99 cfs
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Summary for Subcatchment B2: SUB B2

Runoff = 0.37 cfs @ 12.20 hrs,  Volume= 3,013 cf,  Depth= 0.24"

Runoff by SCS TR-20 method, UH=SCS, Weighted-Q, Time Span= 0.00-72.00 hrs, dt= 0.05 hrs
Type III 24-hr  25YR Rainfall=6.44"

Area (sf) CN Description
147,805 30 Woods, Good, HSG A

5,256 72 Dirt roads, HSG A
153,061 Weighted Average
153,061 100.00% Pervious Area

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

9.1 50 0.1600 0.09 Sheet Flow, 
Woods: Dense underbrush   n= 0.800   P2= 3.39"

4.8 275 0.0360 0.95 Shallow Concentrated Flow, 
Woodland   Kv= 5.0 fps

13.9 325 Total

Subcatchment B2: SUB B2
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Type III 24-hr
25YR Rainfall=6.44"

Runoff Area=153,061 sf
Runoff Volume=3,013 cf

Runoff Depth=0.24"
Flow Length=325'

Tc=13.9 min
CN=WQ

0.37 cfs
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Summary for Subcatchment C1: SUB C1

Runoff = 11.09 cfs @ 12.34 hrs,  Volume= 55,517 cf,  Depth= 3.16"

Runoff by SCS TR-20 method, UH=SCS, Weighted-Q, Time Span= 0.00-72.00 hrs, dt= 0.05 hrs
Type III 24-hr  25YR Rainfall=6.44"

Area (sf) CN Description
210,935 70 Woods, Good, HSG C
210,935 100.00% Pervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)
15.8 50 0.0400 0.05 Sheet Flow, 

Woods: Dense underbrush   n= 0.800   P2= 3.39"
8.3 400 0.0260 0.81 Shallow Concentrated Flow, 

Woodland   Kv= 5.0 fps
24.1 450 Total

Subcatchment C1: SUB C1

Runoff
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Type III 24-hr
25YR Rainfall=6.44"

Runoff Area=210,935 sf
Runoff Volume=55,517 cf

Runoff Depth=3.16"
Flow Length=450'

Tc=24.1 min
CN=70

11.09 cfs
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Summary for Subcatchment D1: SUB D1

Runoff = 0.46 cfs @ 12.11 hrs,  Volume= 3,018 cf,  Depth= 0.34"

Runoff by SCS TR-20 method, UH=SCS, Weighted-Q, Time Span= 0.00-72.00 hrs, dt= 0.05 hrs
Type III 24-hr  25YR Rainfall=6.44"

Area (sf) CN Description
48,746 30 Woods, Good, HSG A
53,332 32 Woods/grass comb., Good, HSG A
3,504 72 Dirt roads, HSG A
1,200 98 Roofs, HSG A

106,782 Weighted Average
105,582 98.88% Pervious Area

1,200 1.12% Impervious Area

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

2.9 50 0.1000 0.29 Sheet Flow, 
Grass: Short   n= 0.150   P2= 3.39"

4.6 255 0.0340 0.92 Shallow Concentrated Flow, 
Woodland   Kv= 5.0 fps

7.5 305 Total

Subcatchment D1: SUB D1
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Type III 24-hr
25YR Rainfall=6.44"

Runoff Area=106,782 sf
Runoff Volume=3,018 cf

Runoff Depth=0.34"
Flow Length=305'

Tc=7.5 min
CN=WQ

0.46 cfs
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Summary for Subcatchment E1: SUB E1

Runoff = 18.38 cfs @ 12.22 hrs,  Volume= 77,386 cf,  Depth= 3.16"

Runoff by SCS TR-20 method, UH=SCS, Weighted-Q, Time Span= 0.00-72.00 hrs, dt= 0.05 hrs
Type III 24-hr  25YR Rainfall=6.44"

Area (sf) CN Description
294,027 70 Woods, Good, HSG C
294,027 100.00% Pervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)
10.2 50 0.1200 0.08 Sheet Flow, 

Woods: Dense underbrush   n= 0.800   P2= 3.39"
2.2 260 0.1500 1.94 Shallow Concentrated Flow, 

Woodland   Kv= 5.0 fps
3.4 292 0.0820 1.43 Shallow Concentrated Flow, 

Woodland   Kv= 5.0 fps
15.8 602 Total

Subcatchment E1: SUB E1

Runoff

Hydrograph

Time  (hours)
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Type III 24-hr
25YR Rainfall=6.44"

Runoff Area=294,027 sf
Runoff Volume=77,386 cf

Runoff Depth=3.16"
Flow Length=602'

Tc=15.8 min
CN=70

18.38 cfs
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Summary for Pond B-1: B-1

Inflow Area = 485,260 sf, 2.46% Impervious,  Inflow Depth = 0.07"    for  25YR event
Inflow = 0.37 cfs @ 12.20 hrs,  Volume= 3,013 cf
Outflow = 0.00 cfs @ 0.00 hrs,  Volume= 0 cf,  Atten= 100%,  Lag= 0.0 min

Routing by Stor-Ind method, Time Span= 0.00-72.00 hrs, dt= 0.05 hrs
Peak Elev= 260.18' @ 24.80 hrs   Surf.Area= 5,003 sf   Storage= 3,011 cf

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

Volume Invert Avail.Storage Storage Description
#1 259.00' 304,800 cf Custom Stage Data (Prismatic) Listed below (Recalc)

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

259.00 93 0 0
260.00 4,262 2,178 2,178
261.00 8,381 6,322 8,499
262.00 20,895 14,638 23,137
263.00 32,293 26,594 49,731
264.00 37,929 35,111 84,842
265.00 45,851 41,890 126,732
266.00 54,173 50,012 176,744
267.00 64,790 59,482 236,226
268.00 72,359 68,575 304,800
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Pond B-1: B-1

Inflow

Hydrograph

Time  (hours)
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Inflow Area=485,260 sf
Peak Elev=260.18'

Storage=3,011 cf

0.37 cfs
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Summary for Pond B-2: B-2

Inflow Area = 106,782 sf, 1.12% Impervious,  Inflow Depth = 0.34"    for  25YR event
Inflow = 0.46 cfs @ 12.11 hrs,  Volume= 3,018 cf
Outflow = 0.00 cfs @ 0.00 hrs,  Volume= 0 cf,  Atten= 100%,  Lag= 0.0 min
Primary = 0.00 cfs @ 0.00 hrs,  Volume= 0 cf

Routing by Stor-Ind method, Time Span= 0.00-72.00 hrs, dt= 0.05 hrs
Peak Elev= 268.65' @ 24.45 hrs   Surf.Area= 8,643 sf   Storage= 3,017 cf

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

Volume Invert Avail.Storage Storage Description
#1 268.00' 50,349 cf Custom Stage Data (Prismatic) Listed below (Recalc)

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

268.00 692 0 0
269.00 12,993 6,843 6,843
270.00 20,435 16,714 23,557
271.00 33,150 26,793 50,349

Device Routing     Invert Outlet Devices
#1 Primary 270.60' 100.0' long  x 12.0' breadth Broad-Crested Rectangular Weir   

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

Primary OutFlow  Max=0.00 cfs @ 0.00 hrs  HW=268.00'   (Free Discharge)
1=Broad-Crested Rectangular Weir  ( Controls 0.00 cfs)
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Pond B-2: B-2

Inflow
Primary

Hydrograph

Time  (hours)
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Inflow Area=106,782 sf
Peak Elev=268.65'
Storage=3,017 cf

0.46 cfs
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Summary for Pond W-1: W-1

Inflow Area = 332,199 sf, 3.60% Impervious,  Inflow Depth = 1.67"    for  25YR event
Inflow = 8.99 cfs @ 12.31 hrs,  Volume= 46,147 cf
Outflow = 0.00 cfs @ 0.00 hrs,  Volume= 0 cf,  Atten= 100%,  Lag= 0.0 min
Primary = 0.00 cfs @ 0.00 hrs,  Volume= 0 cf
Secondary = 0.00 cfs @ 0.00 hrs,  Volume= 0 cf

Routing by Stor-Ind method, Time Span= 0.00-72.00 hrs, dt= 0.05 hrs
Peak Elev= 264.87' @ 25.35 hrs   Surf.Area= 32,537 sf   Storage= 46,145 cf

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

Volume Invert Avail.Storage Storage Description
#1 262.80' 195,884 cf Custom Stage Data (Prismatic) Listed below (Recalc)

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

262.80 13,689 0 0
263.00 14,660 2,835 2,835
264.00 23,335 18,998 21,832
265.00 33,908 28,622 50,454
266.00 42,247 38,078 88,531
267.00 52,733 47,490 136,021
268.00 66,993 59,863 195,884

Device Routing     Invert Outlet Devices
#1 Primary 265.40' 45.0' long  x 16.0' breadth Broad-Crested Rectangular Weir   

Head (feet)  0.20  0.40  0.60  0.80  1.00  1.20  1.40  1.60   
Coef. (English)  2.68  2.70  2.70  2.64  2.63  2.64  2.64  2.63   

#2 Secondary 267.40' 4.0' long  x 10.0' breadth Broad-Crested Rectangular Weir   
Head (feet)  0.20  0.40  0.60  0.80  1.00  1.20  1.40  1.60   
Coef. (English)  2.49  2.56  2.70  2.69  2.68  2.69  2.67  2.64   

Primary OutFlow  Max=0.00 cfs @ 0.00 hrs  HW=262.80'   (Free Discharge)
1=Broad-Crested Rectangular Weir  ( Controls 0.00 cfs)

Secondary OutFlow  Max=0.00 cfs @ 0.00 hrs  HW=262.80'   (Free Discharge)
2=Broad-Crested Rectangular Weir  ( Controls 0.00 cfs)
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Pond W-1: W-1

Inflow
Outflow
Primary
Secondary

Hydrograph

Time  (hours)
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Inflow Area=332,199 sf
Peak Elev=264.87'
Storage=46,145 cf

8.99 cfs

0.00 cfs

0.00 cfs

0.00 cfs
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Summary for Link A: POI-A

Inflow Area = 503,839 sf, 0.00% Impervious,  Inflow Depth = 1.75"    for  25YR event
Inflow = 15.98 cfs @ 12.26 hrs,  Volume= 73,573 cf
Primary = 15.98 cfs @ 12.26 hrs,  Volume= 73,573 cf,  Atten= 0%,  Lag= 0.0 min

Primary outflow = Inflow, Time Span= 0.00-72.00 hrs, dt= 0.05 hrs

Link A: POI-A

Inflow
Primary

Hydrograph

Time  (hours)
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Inflow Area=503,839 sf
15.98 cfs

15.98 cfs
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Summary for Link B: POI-B

Inflow = 0.00 cfs @ 0.00 hrs,  Volume= 0 cf
Primary = 0.00 cfs @ 0.00 hrs,  Volume= 0 cf,  Atten= 0%,  Lag= 0.0 min

Primary outflow = Inflow, Time Span= 0.00-72.00 hrs, dt= 0.05 hrs

Link B: POI-B

Inflow
Primary

Hydrograph

Time  (hours)
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Summary for Link C: POI-C

Inflow Area = 210,935 sf, 0.00% Impervious,  Inflow Depth = 3.16"    for  25YR event
Inflow = 11.09 cfs @ 12.34 hrs,  Volume= 55,517 cf
Primary = 11.09 cfs @ 12.34 hrs,  Volume= 55,517 cf,  Atten= 0%,  Lag= 0.0 min

Primary outflow = Inflow, Time Span= 0.00-72.00 hrs, dt= 0.05 hrs

Link C: POI-C

Inflow
Primary

Hydrograph

Time  (hours)
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Inflow Area=210,935 sf
11.09 cfs

11.09 cfs
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Summary for Link D: POI-D

Inflow Area = 106,782 sf, 1.12% Impervious,  Inflow Depth = 0.00"    for  25YR event
Inflow = 0.00 cfs @ 0.00 hrs,  Volume= 0 cf
Primary = 0.00 cfs @ 0.00 hrs,  Volume= 0 cf,  Atten= 0%,  Lag= 0.0 min

Primary outflow = Inflow, Time Span= 0.00-72.00 hrs, dt= 0.05 hrs

Link D: POI-D

Inflow
Primary

Hydrograph

Time  (hours)
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Summary for Link E: POI-E

Inflow Area = 294,027 sf, 0.00% Impervious,  Inflow Depth = 3.16"    for  25YR event
Inflow = 18.38 cfs @ 12.22 hrs,  Volume= 77,386 cf
Primary = 18.38 cfs @ 12.22 hrs,  Volume= 77,386 cf,  Atten= 0%,  Lag= 0.0 min

Primary outflow = Inflow, Time Span= 0.00-72.00 hrs, dt= 0.05 hrs

Link E: POI-E

Inflow
Primary

Hydrograph

Time  (hours)
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Inflow Area=294,027 sf
18.38 cfs

18.38 cfs
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Time span=0.00-72.00 hrs, dt=0.05 hrs, 1441 points
Runoff by SCS TR-20 method, UH=SCS, Weighted-Q

Reach routing by Stor-Ind+Trans method  -  Pond routing by Stor-Ind method

Runoff Area=503,839 sf   0.00% Impervious   Runoff Depth=2.73"Subcatchment A1: SUB A1
   Flow Length=640'   Tc=18.2 min   CN=WQ   Runoff=23.88 cfs  114,690 cf

Runoff Area=332,199 sf   3.60% Impervious   Runoff Depth=2.58"Subcatchment B1: SUB B1
   Flow Length=1,115'   Tc=22.4 min   CN=WQ   Runoff=13.24 cfs  71,447 cf

Runoff Area=153,061 sf   0.00% Impervious   Runoff Depth=0.63"Subcatchment B2: SUB B2
   Flow Length=325'   Tc=13.9 min   CN=WQ   Runoff=0.72 cfs  8,028 cf

Runoff Area=210,935 sf   0.00% Impervious   Runoff Depth=4.68"Subcatchment C1: SUB C1
   Flow Length=450'   Tc=24.1 min   CN=70   Runoff=16.51 cfs  82,263 cf

Runoff Area=106,782 sf   1.12% Impervious   Runoff Depth=0.79"Subcatchment D1: SUB D1
   Flow Length=305'   Tc=7.5 min   CN=WQ   Runoff=0.75 cfs  6,990 cf

Runoff Area=294,027 sf   0.00% Impervious   Runoff Depth=4.68"Subcatchment E1: SUB E1
   Flow Length=602'   Tc=15.8 min   CN=70   Runoff=27.37 cfs  114,668 cf

Peak Elev=261.54'  Storage=14,784 cf   Inflow=0.72 cfs  14,791 cfPond B-1: B-1
   Outflow=0.00 cfs  0 cf

Peak Elev=269.01'  Storage=6,990 cf   Inflow=0.75 cfs  6,990 cfPond B-2: B-2
   Outflow=0.00 cfs  0 cf

Peak Elev=265.42'  Storage=65,257 cf   Inflow=13.24 cfs  71,447 cfPond W-1: W-1
   Primary=0.42 cfs  6,763 cf   Secondary=0.00 cfs  0 cf   Outflow=0.42 cfs  6,763 cf

   Inflow=23.88 cfs  114,690 cfLink A: POI-A
   Primary=23.88 cfs  114,690 cf

   Inflow=0.00 cfs  0 cfLink B: POI-B
   Primary=0.00 cfs  0 cf

   Inflow=16.51 cfs  82,263 cfLink C: POI-C
   Primary=16.51 cfs  82,263 cf

   Inflow=0.00 cfs  0 cfLink D: POI-D
   Primary=0.00 cfs  0 cf

   Inflow=27.37 cfs  114,668 cfLink E: POI-E
   Primary=27.37 cfs  114,668 cf

Total Runoff Area = 1,600,843 sf   Runoff Volume = 398,086 cf   Average Runoff Depth = 2.98"
99.18% Pervious = 1,587,684 sf     0.82% Impervious = 13,159 sf
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Summary for Subcatchment A1: SUB A1

Runoff = 23.88 cfs @ 12.26 hrs,  Volume= 114,690 cf,  Depth= 2.73"

Runoff by SCS TR-20 method, UH=SCS, Weighted-Q, Time Span= 0.00-72.00 hrs, dt= 0.05 hrs
Type III 24-hr  100YR Rainfall=8.25"

Area (sf) CN Description
233,563 30 Woods, Good, HSG A
270,276 70 Woods, Good, HSG C
503,839 Weighted Average
503,839 100.00% Pervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)
12.0 50 0.0800 0.07 Sheet Flow, 

Woods: Dense underbrush   n= 0.800   P2= 3.39"
6.2 590 0.1000 1.58 Shallow Concentrated Flow, 

Woodland   Kv= 5.0 fps
18.2 640 Total

Subcatchment A1: SUB A1

Runoff

Hydrograph

Time  (hours)
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Type III 24-hr
100YR Rainfall=8.25"

Runoff Area=503,839 sf
Runoff Volume=114,690 cf

Runoff Depth=2.73"
Flow Length=640'

Tc=18.2 min
CN=WQ

23.88 cfs
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Summary for Subcatchment B1: SUB B1

Runoff = 13.24 cfs @ 12.31 hrs,  Volume= 71,447 cf,  Depth= 2.58"

Runoff by SCS TR-20 method, UH=SCS, Weighted-Q, Time Span= 0.00-72.00 hrs, dt= 0.05 hrs
Type III 24-hr  100YR Rainfall=8.25"

Area (sf) CN Description
* 11,959 98 Water Surface, HSG A

175,644 30 Woods, Good, HSG A
139,940 70 Woods, Good, HSG C

4,656 72 Dirt roads, HSG A
332,199 Weighted Average
320,240 96.40% Pervious Area
11,959 3.60% Impervious Area

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

8.7 50 0.1800 0.10 Sheet Flow, 
Woods: Dense underbrush   n= 0.800   P2= 3.39"

2.2 270 0.1700 2.06 Shallow Concentrated Flow, 
Woodland   Kv= 5.0 fps

1.6 163 0.1200 1.73 Shallow Concentrated Flow, 
Woodland   Kv= 5.0 fps

9.9 632 0.0450 1.06 Shallow Concentrated Flow, 
Woodland   Kv= 5.0 fps

22.4 1,115 Total
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Subcatchment B1: SUB B1

Runoff

Hydrograph

Time  (hours)
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Type III 24-hr
100YR Rainfall=8.25"

Runoff Area=332,199 sf
Runoff Volume=71,447 cf

Runoff Depth=2.58"
Flow Length=1,115'

Tc=22.4 min
CN=WQ

13.24 cfs
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Summary for Subcatchment B2: SUB B2

Runoff = 0.72 cfs @ 12.45 hrs,  Volume= 8,028 cf,  Depth= 0.63"

Runoff by SCS TR-20 method, UH=SCS, Weighted-Q, Time Span= 0.00-72.00 hrs, dt= 0.05 hrs
Type III 24-hr  100YR Rainfall=8.25"

Area (sf) CN Description
147,805 30 Woods, Good, HSG A

5,256 72 Dirt roads, HSG A
153,061 Weighted Average
153,061 100.00% Pervious Area

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

9.1 50 0.1600 0.09 Sheet Flow, 
Woods: Dense underbrush   n= 0.800   P2= 3.39"

4.8 275 0.0360 0.95 Shallow Concentrated Flow, 
Woodland   Kv= 5.0 fps

13.9 325 Total

Subcatchment B2: SUB B2

Runoff
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Time  (hours)
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Type III 24-hr
100YR Rainfall=8.25"

Runoff Area=153,061 sf
Runoff Volume=8,028 cf

Runoff Depth=0.63"
Flow Length=325'

Tc=13.9 min
CN=WQ

0.72 cfs
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Summary for Subcatchment C1: SUB C1

Runoff = 16.51 cfs @ 12.34 hrs,  Volume= 82,263 cf,  Depth= 4.68"

Runoff by SCS TR-20 method, UH=SCS, Weighted-Q, Time Span= 0.00-72.00 hrs, dt= 0.05 hrs
Type III 24-hr  100YR Rainfall=8.25"

Area (sf) CN Description
210,935 70 Woods, Good, HSG C
210,935 100.00% Pervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)
15.8 50 0.0400 0.05 Sheet Flow, 

Woods: Dense underbrush   n= 0.800   P2= 3.39"
8.3 400 0.0260 0.81 Shallow Concentrated Flow, 

Woodland   Kv= 5.0 fps
24.1 450 Total

Subcatchment C1: SUB C1

Runoff

Hydrograph

Time  (hours)
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Type III 24-hr
100YR Rainfall=8.25"

Runoff Area=210,935 sf
Runoff Volume=82,263 cf

Runoff Depth=4.68"
Flow Length=450'

Tc=24.1 min
CN=70

16.51 cfs
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Summary for Subcatchment D1: SUB D1

Runoff = 0.75 cfs @ 12.16 hrs,  Volume= 6,990 cf,  Depth= 0.79"

Runoff by SCS TR-20 method, UH=SCS, Weighted-Q, Time Span= 0.00-72.00 hrs, dt= 0.05 hrs
Type III 24-hr  100YR Rainfall=8.25"

Area (sf) CN Description
48,746 30 Woods, Good, HSG A
53,332 32 Woods/grass comb., Good, HSG A
3,504 72 Dirt roads, HSG A
1,200 98 Roofs, HSG A

106,782 Weighted Average
105,582 98.88% Pervious Area

1,200 1.12% Impervious Area

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

2.9 50 0.1000 0.29 Sheet Flow, 
Grass: Short   n= 0.150   P2= 3.39"

4.6 255 0.0340 0.92 Shallow Concentrated Flow, 
Woodland   Kv= 5.0 fps

7.5 305 Total

Subcatchment D1: SUB D1

Runoff

Hydrograph

Time  (hours)
727068666462605856545250484644424038363432302826242220181614121086420

F
lo

w
  

(c
fs

)

0.8

0.75

0.7

0.65

0.6

0.55

0.5

0.45

0.4

0.35

0.3

0.25

0.2

0.15

0.1

0.05

0

Type III 24-hr
100YR Rainfall=8.25"

Runoff Area=106,782 sf
Runoff Volume=6,990 cf

Runoff Depth=0.79"
Flow Length=305'

Tc=7.5 min
CN=WQ

0.75 cfs
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Summary for Subcatchment E1: SUB E1

Runoff = 27.37 cfs @ 12.22 hrs,  Volume= 114,668 cf,  Depth= 4.68"

Runoff by SCS TR-20 method, UH=SCS, Weighted-Q, Time Span= 0.00-72.00 hrs, dt= 0.05 hrs
Type III 24-hr  100YR Rainfall=8.25"

Area (sf) CN Description
294,027 70 Woods, Good, HSG C
294,027 100.00% Pervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)
10.2 50 0.1200 0.08 Sheet Flow, 

Woods: Dense underbrush   n= 0.800   P2= 3.39"
2.2 260 0.1500 1.94 Shallow Concentrated Flow, 

Woodland   Kv= 5.0 fps
3.4 292 0.0820 1.43 Shallow Concentrated Flow, 

Woodland   Kv= 5.0 fps
15.8 602 Total

Subcatchment E1: SUB E1

Runoff

Hydrograph

Time  (hours)
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Type III 24-hr
100YR Rainfall=8.25"

Runoff Area=294,027 sf
Runoff Volume=114,668 cf

Runoff Depth=4.68"
Flow Length=602'

Tc=15.8 min
CN=70

27.37 cfs
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Summary for Pond B-1: B-1

Inflow Area = 485,260 sf, 2.46% Impervious,  Inflow Depth = 0.37"    for  100YR event
Inflow = 0.72 cfs @ 12.45 hrs,  Volume= 14,791 cf
Outflow = 0.00 cfs @ 0.00 hrs,  Volume= 0 cf,  Atten= 100%,  Lag= 0.0 min

Routing by Stor-Ind method, Time Span= 0.00-72.00 hrs, dt= 0.05 hrs
Peak Elev= 261.54' @ 71.10 hrs   Surf.Area= 15,084 sf   Storage= 14,784 cf

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

Volume Invert Avail.Storage Storage Description
#1 259.00' 304,800 cf Custom Stage Data (Prismatic) Listed below (Recalc)

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

259.00 93 0 0
260.00 4,262 2,178 2,178
261.00 8,381 6,322 8,499
262.00 20,895 14,638 23,137
263.00 32,293 26,594 49,731
264.00 37,929 35,111 84,842
265.00 45,851 41,890 126,732
266.00 54,173 50,012 176,744
267.00 64,790 59,482 236,226
268.00 72,359 68,575 304,800
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Pond B-1: B-1

Inflow

Hydrograph

Time  (hours)
727068666462605856545250484644424038363432302826242220181614121086420

F
lo

w
  

(c
fs

)

0.8

0.75

0.7

0.65

0.6

0.55

0.5

0.45

0.4

0.35

0.3

0.25

0.2

0.15

0.1

0.05

0

Inflow Area=485,260 sf
Peak Elev=261.54'
Storage=14,784 cf

0.72 cfs
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Summary for Pond B-2: B-2

Inflow Area = 106,782 sf, 1.12% Impervious,  Inflow Depth = 0.79"    for  100YR event
Inflow = 0.75 cfs @ 12.16 hrs,  Volume= 6,990 cf
Outflow = 0.00 cfs @ 0.00 hrs,  Volume= 0 cf,  Atten= 100%,  Lag= 0.0 min
Primary = 0.00 cfs @ 0.00 hrs,  Volume= 0 cf

Routing by Stor-Ind method, Time Span= 0.00-72.00 hrs, dt= 0.05 hrs
Peak Elev= 269.01' @ 24.45 hrs   Surf.Area= 13,077 sf   Storage= 6,990 cf

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

Volume Invert Avail.Storage Storage Description
#1 268.00' 50,349 cf Custom Stage Data (Prismatic) Listed below (Recalc)

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

268.00 692 0 0
269.00 12,993 6,843 6,843
270.00 20,435 16,714 23,557
271.00 33,150 26,793 50,349

Device Routing     Invert Outlet Devices
#1 Primary 270.60' 100.0' long  x 12.0' breadth Broad-Crested Rectangular Weir   

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

Primary OutFlow  Max=0.00 cfs @ 0.00 hrs  HW=268.00'   (Free Discharge)
1=Broad-Crested Rectangular Weir  ( Controls 0.00 cfs)
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Pond B-2: B-2

Inflow
Primary

Hydrograph

Time  (hours)
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Inflow Area=106,782 sf
Peak Elev=269.01'
Storage=6,990 cf

0.75 cfs

0.00 cfs
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Summary for Pond W-1: W-1

Inflow Area = 332,199 sf, 3.60% Impervious,  Inflow Depth = 2.58"    for  100YR event
Inflow = 13.24 cfs @ 12.31 hrs,  Volume= 71,447 cf
Outflow = 0.42 cfs @ 20.78 hrs,  Volume= 6,763 cf,  Atten= 97%,  Lag= 507.9 min
Primary = 0.42 cfs @ 20.78 hrs,  Volume= 6,763 cf
Secondary = 0.00 cfs @ 0.00 hrs,  Volume= 0 cf

Routing by Stor-Ind method, Time Span= 0.00-72.00 hrs, dt= 0.05 hrs
Peak Elev= 265.42' @ 20.78 hrs   Surf.Area= 37,372 sf   Storage= 65,257 cf

Plug-Flow detention time= 716.0 min calculated for 6,758 cf (9% of inflow)
Center-of-Mass det. time= 480.6 min ( 1,325.1 - 844.6 )

Volume Invert Avail.Storage Storage Description
#1 262.80' 195,884 cf Custom Stage Data (Prismatic) Listed below (Recalc)

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

262.80 13,689 0 0
263.00 14,660 2,835 2,835
264.00 23,335 18,998 21,832
265.00 33,908 28,622 50,454
266.00 42,247 38,078 88,531
267.00 52,733 47,490 136,021
268.00 66,993 59,863 195,884

Device Routing     Invert Outlet Devices
#1 Primary 265.40' 45.0' long  x 16.0' breadth Broad-Crested Rectangular Weir   

Head (feet)  0.20  0.40  0.60  0.80  1.00  1.20  1.40  1.60   
Coef. (English)  2.68  2.70  2.70  2.64  2.63  2.64  2.64  2.63   

#2 Secondary 267.40' 4.0' long  x 10.0' breadth Broad-Crested Rectangular Weir   
Head (feet)  0.20  0.40  0.60  0.80  1.00  1.20  1.40  1.60   
Coef. (English)  2.49  2.56  2.70  2.69  2.68  2.69  2.67  2.64   

Primary OutFlow  Max=0.23 cfs @ 20.78 hrs  HW=265.42'   (Free Discharge)
1=Broad-Crested Rectangular Weir  (Weir Controls 0.23 cfs @ 0.33 fps)

Secondary OutFlow  Max=0.00 cfs @ 0.00 hrs  HW=262.80'   (Free Discharge)
2=Broad-Crested Rectangular Weir  ( Controls 0.00 cfs)
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Pond W-1: W-1

Inflow
Outflow
Primary
Secondary

Hydrograph

Time  (hours)
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Inflow Area=332,199 sf
Peak Elev=265.42'
Storage=65,257 cf

13.24 cfs

0.42 cfs

0.42 cfs

0.00 cfs
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Summary for Link A: POI-A

Inflow Area = 503,839 sf, 0.00% Impervious,  Inflow Depth = 2.73"    for  100YR event
Inflow = 23.88 cfs @ 12.26 hrs,  Volume= 114,690 cf
Primary = 23.88 cfs @ 12.26 hrs,  Volume= 114,690 cf,  Atten= 0%,  Lag= 0.0 min

Primary outflow = Inflow, Time Span= 0.00-72.00 hrs, dt= 0.05 hrs

Link A: POI-A

Inflow
Primary

Hydrograph

Time  (hours)
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Inflow Area=503,839 sf
23.88 cfs

23.88 cfs
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Summary for Link B: POI-B

Inflow = 0.00 cfs @ 0.00 hrs,  Volume= 0 cf
Primary = 0.00 cfs @ 0.00 hrs,  Volume= 0 cf,  Atten= 0%,  Lag= 0.0 min

Primary outflow = Inflow, Time Span= 0.00-72.00 hrs, dt= 0.05 hrs

Link B: POI-B

Inflow
Primary

Hydrograph

Time  (hours)
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Summary for Link C: POI-C

Inflow Area = 210,935 sf, 0.00% Impervious,  Inflow Depth = 4.68"    for  100YR event
Inflow = 16.51 cfs @ 12.34 hrs,  Volume= 82,263 cf
Primary = 16.51 cfs @ 12.34 hrs,  Volume= 82,263 cf,  Atten= 0%,  Lag= 0.0 min

Primary outflow = Inflow, Time Span= 0.00-72.00 hrs, dt= 0.05 hrs

Link C: POI-C

Inflow
Primary

Hydrograph

Time  (hours)
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Inflow Area=210,935 sf
16.51 cfs

16.51 cfs
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Summary for Link D: POI-D

Inflow Area = 106,782 sf, 1.12% Impervious,  Inflow Depth = 0.00"    for  100YR event
Inflow = 0.00 cfs @ 0.00 hrs,  Volume= 0 cf
Primary = 0.00 cfs @ 0.00 hrs,  Volume= 0 cf,  Atten= 0%,  Lag= 0.0 min

Primary outflow = Inflow, Time Span= 0.00-72.00 hrs, dt= 0.05 hrs

Link D: POI-D

Inflow
Primary

Hydrograph

Time  (hours)
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Inflow Area=106,782 sf
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0.00 cfs
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Summary for Link E: POI-E

Inflow Area = 294,027 sf, 0.00% Impervious,  Inflow Depth = 4.68"    for  100YR event
Inflow = 27.37 cfs @ 12.22 hrs,  Volume= 114,668 cf
Primary = 27.37 cfs @ 12.22 hrs,  Volume= 114,668 cf,  Atten= 0%,  Lag= 0.0 min

Primary outflow = Inflow, Time Span= 0.00-72.00 hrs, dt= 0.05 hrs

Link E: POI-E

Inflow
Primary

Hydrograph

Time  (hours)
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Inflow Area=294,027 sf
27.37 cfs

27.37 cfs
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Subcat Reach Pond Link
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Area Listing (all nodes)

Area

(sq-ft)

CN Description

(subcatchment-numbers)

532,313 39 >75% Grass cover, Good, HSG A  (A2, B1, B2, B3, D1)

1,317,920 74 >75% Grass cover, Good, HSG C  (A2, A3, A3A, B3, B4, B4A, C1, E1)

54,276 96 Gravel surface, HSG A  (B1, B2, B3, B4, B4A, D1)

33,593 96 Gravel surface, HSG C  (A3, A3A)

1,200 98 Roofs, HSG A  (D1)

11,959 98 Water, HSG B  (B1)

116,579 30 Woods, Good, HSG A  (A1)

34,877 70 Woods, Good, HSG C  (A1)

2,102,717 64 TOTAL AREA
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Soil Listing (all nodes)

Area

(sq-ft)

Soil

Group

Subcatchment

Numbers

704,368 HSG A A1, A2, B1, B2, B3, B4, B4A, D1

11,959 HSG B B1

1,386,390 HSG C A1, A2, A3, A3A, B3, B4, B4A, C1, E1

0 HSG D

0 Other

2,102,717 TOTAL AREA
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Ground Covers (all nodes)

HSG-A

(sq-ft)

HSG-B

(sq-ft)

HSG-C

(sq-ft)

HSG-D

(sq-ft)

Other

(sq-ft)

Total

(sq-ft)

Ground

Cover

Su

Nu

532,313 0 1,317,920 0 0 1,850,233 >75% Grass 

cover, Good

54,276 0 33,593 0 0 87,869 Gravel surface

1,200 0 0 0 0 1,200 Roofs

0 11,959 0 0 0 11,959 Water

116,579 0 34,877 0 0 151,456 Woods, Good

704,368 11,959 1,386,390 0 0 2,102,717 TOTAL AREA
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Pipe Listing (all nodes)

Line# Node

Number

In-Invert

(feet)

Out-Invert

(feet)

Length

(feet)

Slope

(ft/ft)

n Diam/Width

(inches)

Height

(inches)

Inside-Fill

(inches)

1 B-1 283.00 282.80 36.0 0.0056 0.013 18.0 0.0 0.0

2 B-2 264.00 263.80 30.0 0.0067 0.013 18.0 0.0 0.0

3 B-3 267.00 266.85 30.0 0.0050 0.013 12.0 0.0 0.0

4 B-4 288.50 287.00 360.0 0.0042 0.013 15.0 0.0 0.0

5 B-5 290.00 289.50 24.0 0.0208 0.012 12.0 0.0 0.0
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Time span=0.00-72.00 hrs, dt=0.05 hrs, 1441 points
Runoff by SCS TR-20 method, UH=SCS, Weighted-Q

Reach routing by Stor-Ind+Trans method  -  Pond routing by Stor-Ind method

Runoff Area=151,456 sf   0.00% Impervious   Runoff Depth=0.00"Subcatchment A1: SUB A1
   Flow Length=100'   Slope=0.1700 '/'   Tc=9.3 min   CN=WQ   Runoff=0.00 cfs  13 cf

Runoff Area=352,383 sf   0.00% Impervious   Runoff Depth=0.02"Subcatchment A2: SUB A2
   Flow Length=625'   Tc=7.2 min   CN=WQ   Runoff=0.02 cfs  455 cf

Runoff Area=267,611 sf   0.00% Impervious   Runoff Depth=0.07"Subcatchment A3: SUB A3
   Flow Length=850'   Tc=16.0 min   CN=WQ   Runoff=0.25 cfs  1,521 cf

Runoff Area=185,457 sf   0.00% Impervious   Runoff Depth=0.07"Subcatchment A3A: SUB A3-SE CULVERT
   Flow Length=850'   Tc=16.0 min   CN=WQ   Runoff=0.17 cfs  1,054 cf

Runoff Area=118,742 sf   10.07% Impervious   Runoff Depth=0.09"Subcatchment B1: SUB B1
   Flow Length=270'   Slope=0.0200 '/'   Tc=9.2 min   CN=WQ   Runoff=0.24 cfs  886 cf

Runoff Area=137,910 sf   0.00% Impervious   Runoff Depth=0.08"Subcatchment B2: SUB B2
   Flow Length=200'   Slope=0.0200 '/'   Tc=8.0 min   CN=WQ   Runoff=0.27 cfs  917 cf

Runoff Area=146,778 sf   0.00% Impervious   Runoff Depth=0.02"Subcatchment B3: SUB B3
   Flow Length=300'   Slope=0.0600 '/'   Tc=5.9 min   CN=WQ   Runoff=0.07 cfs  277 cf

Runoff Area=316,407 sf   0.00% Impervious   Runoff Depth=0.05"Subcatchment B4: SUB B4
   Flow Length=720'   Tc=8.8 min   CN=WQ   Runoff=0.22 cfs  1,362 cf

Runoff Area=316,407 sf   0.00% Impervious   Runoff Depth=0.05"Subcatchment B4A: SUB B4-NE CULVERT
   Flow Length=720'   Tc=8.8 min   CN=WQ   Runoff=0.22 cfs  1,362 cf

Runoff Area=10,539 sf   0.00% Impervious   Runoff Depth=0.02"Subcatchment C1: SUB C1
   Tc=5.0 min   CN=74   Runoff=0.00 cfs  20 cf

Runoff Area=79,169 sf   1.52% Impervious   Runoff Depth=0.02"Subcatchment D1: SUB D1
   Flow Length=240'   Slope=0.0400 '/'   Tc=6.4 min   CN=WQ   Runoff=0.04 cfs  137 cf

Runoff Area=19,858 sf   0.00% Impervious   Runoff Depth=0.02"Subcatchment E1: SUB E1
   Tc=5.0 min   CN=74   Runoff=0.00 cfs  38 cf

Peak Elev=283.11'  Storage=356 cf   Inflow=0.22 cfs  1,362 cfPond B-1: OCS-1
   Primary=0.04 cfs  1,362 cf   Secondary=0.00 cfs  0 cf   Outflow=0.04 cfs  1,362 cf

Peak Elev=265.07'  Storage=311 cf   Inflow=0.08 cfs  1,639 cfPond B-2: OCS-2
   Primary=0.04 cfs  1,638 cf   Secondary=0.00 cfs  0 cf   Outflow=0.04 cfs  1,638 cf

Peak Elev=267.13'  Storage=455 cf   Inflow=0.27 cfs  917 cfPond B-3: OCS-3
   Primary=0.04 cfs  916 cf   Secondary=0.00 cfs  0 cf   Outflow=0.04 cfs  916 cf

Peak Elev=288.57'  Storage=1,059 cf   Inflow=0.25 cfs  1,521 cfPond B-4: OCS-4
   Primary=0.01 cfs  1,205 cf   Secondary=0.00 cfs  0 cf   Outflow=0.01 cfs  1,205 cf
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Peak Elev=292.04'  Storage=291 cf   Inflow=0.02 cfs  455 cfPond B-5: OCS-5
   Primary=0.01 cfs  446 cf   Secondary=0.00 cfs  0 cf   Outflow=0.01 cfs  446 cf

Peak Elev=268.10'  Storage=136 cf   Inflow=0.04 cfs  137 cfPond EX B-1: EX B-1
   Outflow=0.00 cfs  0 cf

Peak Elev=263.04'  Storage=3,440 cf   Inflow=0.27 cfs  3,441 cfPond W-1: W-1
   Outflow=0.00 cfs  0 cf

   Inflow=0.02 cfs  1,665 cfLink A: POI-A
   Primary=0.02 cfs  1,665 cf

   Inflow=0.00 cfs  0 cfLink B: POI-B
   Primary=0.00 cfs  0 cf

   Inflow=0.00 cfs  20 cfLink C: POI-C
   Primary=0.00 cfs  20 cf

   Inflow=0.00 cfs  0 cfLink D: POI-D
   Primary=0.00 cfs  0 cf

   Inflow=0.00 cfs  38 cfLink E: POI-E
   Primary=0.00 cfs  38 cf

Total Runoff Area = 2,102,717 sf   Runoff Volume = 8,043 cf   Average Runoff Depth = 0.05"
99.37% Pervious = 2,089,558 sf     0.63% Impervious = 13,159 sf
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Summary for Subcatchment A1: SUB A1

Runoff = 0.00 cfs @ 21.40 hrs,  Volume= 13 cf,  Depth= 0.00"

Runoff by SCS TR-20 method, UH=SCS, Weighted-Q, Time Span= 0.00-72.00 hrs, dt= 0.05 hrs
Type III 24-hr  WQ-1.0 Rainfall=1.00"

Area (sf) CN Description
116,579 30 Woods, Good, HSG A
34,877 70 Woods, Good, HSG C

151,456 Weighted Average
151,456 100.00% Pervious Area

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

8.9 50 0.1700 0.09 Sheet Flow, 
Woods: Dense underbrush   n= 0.800   P2= 3.39"

0.4 50 0.1700 2.06 Shallow Concentrated Flow, 
Woodland   Kv= 5.0 fps

9.3 100 Total

Subcatchment A1: SUB A1

Runoff

Hydrograph

Time  (hours)
727068666462605856545250484644424038363432302826242220181614121086420

F
lo

w
  

(c
fs

)

0.001

0.000

0.000

0.000

0.000

0.000

0.000

0.000

0

0

0

Type III 24-hr
WQ-1.0 Rainfall=1.00"

Runoff Area=151,456 sf
Runoff Volume=13 cf

Runoff Depth=0.00"
Flow Length=100'

Slope=0.1700 '/'
Tc=9.3 min

CN=WQ

0.00 cfs
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Summary for Subcatchment A2: SUB A2

Runoff = 0.02 cfs @ 14.79 hrs,  Volume= 455 cf,  Depth= 0.02"

Runoff by SCS TR-20 method, UH=SCS, Weighted-Q, Time Span= 0.00-72.00 hrs, dt= 0.05 hrs
Type III 24-hr  WQ-1.0 Rainfall=1.00"

Area (sf) CN Description
235,398 74 >75% Grass cover, Good, HSG C
116,985 39 >75% Grass cover, Good, HSG A
352,383 Weighted Average
352,383 100.00% Pervious Area

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

2.4 50 0.1600 0.35 Sheet Flow, 
Grass: Short   n= 0.150   P2= 3.39"

4.5 505 0.0700 1.85 Shallow Concentrated Flow, 
Short Grass Pasture   Kv= 7.0 fps

0.3 70 0.0200 4.50 14.85 Trap/Vee/Rect Channel Flow, 
Bot.W=3.00'  D=1.00'  Z= 0.3 '/'  Top.W=3.60'
n= 0.035  

7.2 625 Total

Subcatchment A2: SUB A2

Runoff

Hydrograph

Time  (hours)
727068666462605856545250484644424038363432302826242220181614121086420

F
lo

w
  

(c
fs

)

0.018

0.017

0.016

0.015

0.014

0.013

0.012

0.011

0.01

0.009

0.008

0.007

0.006

0.005

0.004

0.003

0.002

0.001

0

Type III 24-hr
WQ-1.0 Rainfall=1.00"

Runoff Area=352,383 sf
Runoff Volume=455 cf

Runoff Depth=0.02"
Flow Length=625'

Tc=7.2 min
CN=WQ

0.02 cfs
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Summary for Subcatchment A3: SUB A3

Runoff = 0.25 cfs @ 12.22 hrs,  Volume= 1,521 cf,  Depth= 0.07"

Runoff by SCS TR-20 method, UH=SCS, Weighted-Q, Time Span= 0.00-72.00 hrs, dt= 0.05 hrs
Type III 24-hr  WQ-1.0 Rainfall=1.00"

Area (sf) CN Description
247,764 74 >75% Grass cover, Good, HSG C
19,847 96 Gravel surface, HSG C

267,611 Weighted Average
267,611 100.00% Pervious Area

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

3.5 50 0.0600 0.24 Sheet Flow, 
Grass: Short   n= 0.150   P2= 3.39"

1.2 170 0.1200 2.42 Shallow Concentrated Flow, 
Short Grass Pasture   Kv= 7.0 fps

11.3 630 0.0008 0.93 6.49 Trap/Vee/Rect Channel Flow, 
Bot.W=4.00'  D=1.00'  Z= 3.0 '/'  Top.W=10.00'
n= 0.035  

16.0 850 Total

Subcatchment A3: SUB A3

Runoff

Hydrograph

Time  (hours)
727068666462605856545250484644424038363432302826242220181614121086420

F
lo

w
  

(c
fs

)

0.26

0.24

0.22

0.2

0.18

0.16

0.14

0.12

0.1

0.08

0.06

0.04

0.02

0

Type III 24-hr
WQ-1.0 Rainfall=1.00"

Runoff Area=267,611 sf
Runoff Volume=1,521 cf

Runoff Depth=0.07"
Flow Length=850'

Tc=16.0 min
CN=WQ

0.25 cfs
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Summary for Subcatchment A3A: SUB A3-SE CULVERT

Runoff = 0.17 cfs @ 12.22 hrs,  Volume= 1,054 cf,  Depth= 0.07"

Runoff by SCS TR-20 method, UH=SCS, Weighted-Q, Time Span= 0.00-72.00 hrs, dt= 0.05 hrs
Type III 24-hr  WQ-1.0 Rainfall=1.00"

Area (sf) CN Description
171,711 74 >75% Grass cover, Good, HSG C
13,746 96 Gravel surface, HSG C

185,457 Weighted Average
185,457 100.00% Pervious Area

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

3.5 50 0.0600 0.24 Sheet Flow, 
Grass: Short   n= 0.150   P2= 3.39"

1.2 170 0.1200 2.42 Shallow Concentrated Flow, 
Short Grass Pasture   Kv= 7.0 fps

11.3 630 0.0008 0.93 6.49 Trap/Vee/Rect Channel Flow, 
Bot.W=4.00'  D=1.00'  Z= 3.0 '/'  Top.W=10.00'
n= 0.035  

16.0 850 Total

Subcatchment A3A: SUB A3-SE CULVERT

Runoff

Hydrograph

Time  (hours)
727068666462605856545250484644424038363432302826242220181614121086420

F
lo

w
  

(c
fs

)

0.19

0.18

0.17

0.16

0.15

0.14

0.13

0.12

0.11

0.1

0.09

0.08

0.07

0.06

0.05

0.04

0.03

0.02

0.01

0

Type III 24-hr
WQ-1.0 Rainfall=1.00"

Runoff Area=185,457 sf
Runoff Volume=1,054 cf

Runoff Depth=0.07"
Flow Length=850'

Tc=16.0 min
CN=WQ

0.17 cfs
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Summary for Subcatchment B1: SUB B1

Runoff = 0.24 cfs @ 12.13 hrs,  Volume= 886 cf,  Depth= 0.09"

Runoff by SCS TR-20 method, UH=SCS, Weighted-Q, Time Span= 0.00-72.00 hrs, dt= 0.05 hrs
Type III 24-hr  WQ-1.0 Rainfall=1.00"

Area (sf) CN Description
104,915 39 >75% Grass cover, Good, HSG A

* 11,959 98 Water, HSG B
1,868 96 Gravel surface, HSG A

118,742 Weighted Average
106,783 89.93% Pervious Area
11,959 10.07% Impervious Area

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

5.5 50 0.0200 0.15 Sheet Flow, 
Grass: Short   n= 0.150   P2= 3.39"

3.7 220 0.0200 0.99 Shallow Concentrated Flow, 
Short Grass Pasture   Kv= 7.0 fps

9.2 270 Total

Subcatchment B1: SUB B1

Runoff

Hydrograph

Time  (hours)
727068666462605856545250484644424038363432302826242220181614121086420

F
lo

w
  

(c
fs

)

0.26

0.24

0.22

0.2

0.18

0.16

0.14

0.12

0.1

0.08

0.06

0.04

0.02

0

Type III 24-hr
WQ-1.0 Rainfall=1.00"

Runoff Area=118,742 sf
Runoff Volume=886 cf

Runoff Depth=0.09"
Flow Length=270'

Slope=0.0200 '/'
Tc=9.2 min

CN=WQ

0.24 cfs
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Summary for Subcatchment B2: SUB B2

Runoff = 0.27 cfs @ 12.11 hrs,  Volume= 917 cf,  Depth= 0.08"

Runoff by SCS TR-20 method, UH=SCS, Weighted-Q, Time Span= 0.00-72.00 hrs, dt= 0.05 hrs
Type III 24-hr  WQ-1.0 Rainfall=1.00"

Area (sf) CN Description
120,448 39 >75% Grass cover, Good, HSG A
17,462 96 Gravel surface, HSG A

137,910 Weighted Average
137,910 100.00% Pervious Area

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

5.5 50 0.0200 0.15 Sheet Flow, 
Grass: Short   n= 0.150   P2= 3.39"

2.5 150 0.0200 0.99 Shallow Concentrated Flow, 
Short Grass Pasture   Kv= 7.0 fps

8.0 200 Total

Subcatchment B2: SUB B2

Runoff

Hydrograph

Time  (hours)
727068666462605856545250484644424038363432302826242220181614121086420

F
lo

w
  

(c
fs

)

0.3

0.28

0.26

0.24

0.22

0.2

0.18

0.16

0.14

0.12

0.1

0.08

0.06

0.04

0.02

0

Type III 24-hr
WQ-1.0 Rainfall=1.00"

Runoff Area=137,910 sf
Runoff Volume=917 cf

Runoff Depth=0.08"
Flow Length=200'

Slope=0.0200 '/'
Tc=8.0 min

CN=WQ

0.27 cfs



Type III 24-hr  WQ-1.0 Rainfall=1.00"HydroCAD-PR
  Printed  4/15/2020Prepared by Weston & Sampson

Page 14HydroCAD® 10.00-20  s/n 00455  © 2017 HydroCAD Software Solutions LLC

Summary for Subcatchment B3: SUB B3

[49] Hint: Tc<2dt may require smaller dt

Runoff = 0.07 cfs @ 12.09 hrs,  Volume= 277 cf,  Depth= 0.02"

Runoff by SCS TR-20 method, UH=SCS, Weighted-Q, Time Span= 0.00-72.00 hrs, dt= 0.05 hrs
Type III 24-hr  WQ-1.0 Rainfall=1.00"

Area (sf) CN Description
113,099 39 >75% Grass cover, Good, HSG A
29,492 74 >75% Grass cover, Good, HSG C
4,187 96 Gravel surface, HSG A

146,778 Weighted Average
146,778 100.00% Pervious Area

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

3.5 50 0.0600 0.24 Sheet Flow, 
Grass: Short   n= 0.150   P2= 3.39"

2.4 250 0.0600 1.71 Shallow Concentrated Flow, 
Short Grass Pasture   Kv= 7.0 fps

5.9 300 Total

Subcatchment B3: SUB B3

Runoff

Hydrograph

Time  (hours)
727068666462605856545250484644424038363432302826242220181614121086420

F
lo

w
  

(c
fs

)

0.075

0.07

0.065

0.06

0.055

0.05

0.045

0.04

0.035

0.03

0.025

0.02

0.015

0.01

0.005

0

Type III 24-hr
WQ-1.0 Rainfall=1.00"

Runoff Area=146,778 sf
Runoff Volume=277 cf

Runoff Depth=0.02"
Flow Length=300'

Slope=0.0600 '/'
Tc=5.9 min

CN=WQ

0.07 cfs
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Summary for Subcatchment B4: SUB B4

Runoff = 0.22 cfs @ 12.12 hrs,  Volume= 1,362 cf,  Depth= 0.05"

Runoff by SCS TR-20 method, UH=SCS, Weighted-Q, Time Span= 0.00-72.00 hrs, dt= 0.05 hrs
Type III 24-hr  WQ-1.0 Rainfall=1.00"

Area (sf) CN Description
301,579 74 >75% Grass cover, Good, HSG C
14,828 96 Gravel surface, HSG A

316,407 Weighted Average
316,407 100.00% Pervious Area

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

4.1 50 0.0400 0.20 Sheet Flow, 
Grass: Short   n= 0.150   P2= 3.39"

1.4 170 0.0800 1.98 Shallow Concentrated Flow, 
Short Grass Pasture   Kv= 7.0 fps

3.3 500 0.0060 2.54 17.77 Trap/Vee/Rect Channel Flow, 
Bot.W=4.00'  D=1.00'  Z= 3.0 '/'  Top.W=10.00'
n= 0.035  

8.8 720 Total

Subcatchment B4: SUB B4

Runoff

Hydrograph

Time  (hours)
727068666462605856545250484644424038363432302826242220181614121086420

F
lo

w
  

(c
fs

)

0.25
0.24
0.23
0.22
0.21
0.2

0.19
0.18
0.17
0.16
0.15
0.14
0.13
0.12
0.11
0.1

0.09
0.08
0.07
0.06
0.05
0.04
0.03
0.02
0.01

0

Type III 24-hr
WQ-1.0 Rainfall=1.00"

Runoff Area=316,407 sf
Runoff Volume=1,362 cf

Runoff Depth=0.05"
Flow Length=720'

Tc=8.8 min
CN=WQ

0.22 cfs
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Summary for Subcatchment B4A: SUB B4-NE CULVERT

Runoff = 0.22 cfs @ 12.12 hrs,  Volume= 1,362 cf,  Depth= 0.05"

Runoff by SCS TR-20 method, UH=SCS, Weighted-Q, Time Span= 0.00-72.00 hrs, dt= 0.05 hrs
Type III 24-hr  WQ-1.0 Rainfall=1.00"

Area (sf) CN Description
301,579 74 >75% Grass cover, Good, HSG C
14,828 96 Gravel surface, HSG A

316,407 Weighted Average
316,407 100.00% Pervious Area

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

4.1 50 0.0400 0.20 Sheet Flow, 
Grass: Short   n= 0.150   P2= 3.39"

1.4 170 0.0800 1.98 Shallow Concentrated Flow, 
Short Grass Pasture   Kv= 7.0 fps

3.3 500 0.0060 2.54 17.77 Trap/Vee/Rect Channel Flow, 
Bot.W=4.00'  D=1.00'  Z= 3.0 '/'  Top.W=10.00'
n= 0.035  

8.8 720 Total

Subcatchment B4A: SUB B4-NE CULVERT

Runoff

Hydrograph

Time  (hours)
727068666462605856545250484644424038363432302826242220181614121086420

F
lo

w
  

(c
fs

)

0.25
0.24
0.23
0.22
0.21
0.2

0.19
0.18
0.17
0.16
0.15
0.14
0.13
0.12
0.11
0.1

0.09
0.08
0.07
0.06
0.05
0.04
0.03
0.02
0.01

0

Type III 24-hr
WQ-1.0 Rainfall=1.00"

Runoff Area=316,407 sf
Runoff Volume=1,362 cf

Runoff Depth=0.05"
Flow Length=720'

Tc=8.8 min
CN=WQ

0.22 cfs
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Summary for Subcatchment C1: SUB C1

[49] Hint: Tc<2dt may require smaller dt

Runoff = 0.00 cfs @ 14.76 hrs,  Volume= 20 cf,  Depth= 0.02"

Runoff by SCS TR-20 method, UH=SCS, Weighted-Q, Time Span= 0.00-72.00 hrs, dt= 0.05 hrs
Type III 24-hr  WQ-1.0 Rainfall=1.00"

Area (sf) CN Description
10,539 74 >75% Grass cover, Good, HSG C
10,539 100.00% Pervious Area

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

5.0 Direct Entry, 

Subcatchment C1: SUB C1

Runoff

Hydrograph

Time  (hours)
727068666462605856545250484644424038363432302826242220181614121086420

F
lo

w
  

(c
fs

)

0.001

0.001

0.001

0.001

0.001

0.001

0.000

0.000

0.000

0.000

0.000

0.000

0.000

0.000

0

0

0

Type III 24-hr
WQ-1.0 Rainfall=1.00"
Runoff Area=10,539 sf
Runoff Volume=20 cf

Runoff Depth=0.02"
Tc=5.0 min

CN=74

0.00 cfs



Type III 24-hr  WQ-1.0 Rainfall=1.00"HydroCAD-PR
  Printed  4/15/2020Prepared by Weston & Sampson

Page 18HydroCAD® 10.00-20  s/n 00455  © 2017 HydroCAD Software Solutions LLC

Summary for Subcatchment D1: SUB D1

Runoff = 0.04 cfs @ 12.09 hrs,  Volume= 137 cf,  Depth= 0.02"

Runoff by SCS TR-20 method, UH=SCS, Weighted-Q, Time Span= 0.00-72.00 hrs, dt= 0.05 hrs
Type III 24-hr  WQ-1.0 Rainfall=1.00"

Area (sf) CN Description
76,866 39 >75% Grass cover, Good, HSG A
1,103 96 Gravel surface, HSG A
1,200 98 Roofs, HSG A

79,169 Weighted Average
77,969 98.48% Pervious Area
1,200 1.52% Impervious Area

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

4.1 50 0.0400 0.20 Sheet Flow, 
Grass: Short   n= 0.150   P2= 3.39"

2.3 190 0.0400 1.40 Shallow Concentrated Flow, 
Short Grass Pasture   Kv= 7.0 fps

6.4 240 Total

Subcatchment D1: SUB D1

Runoff

Hydrograph

Time  (hours)
727068666462605856545250484644424038363432302826242220181614121086420

F
lo

w
  

(c
fs

)

0.046
0.044
0.042
0.04

0.038
0.036
0.034
0.032
0.03

0.028
0.026
0.024
0.022
0.02

0.018
0.016
0.014
0.012
0.01

0.008
0.006
0.004
0.002

0

Type III 24-hr
WQ-1.0 Rainfall=1.00"
Runoff Area=79,169 sf
Runoff Volume=137 cf

Runoff Depth=0.02"
Flow Length=240'

Slope=0.0400 '/'
Tc=6.4 min

CN=WQ

0.04 cfs
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Summary for Subcatchment E1: SUB E1

[49] Hint: Tc<2dt may require smaller dt

Runoff = 0.00 cfs @ 14.76 hrs,  Volume= 38 cf,  Depth= 0.02"

Runoff by SCS TR-20 method, UH=SCS, Weighted-Q, Time Span= 0.00-72.00 hrs, dt= 0.05 hrs
Type III 24-hr  WQ-1.0 Rainfall=1.00"

Area (sf) CN Description
19,858 74 >75% Grass cover, Good, HSG C
19,858 100.00% Pervious Area

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

5.0 Direct Entry, 

Subcatchment E1: SUB E1

Runoff

Hydrograph

Time  (hours)
727068666462605856545250484644424038363432302826242220181614121086420

F
lo

w
  

(c
fs

)

0.002

0.001

0.001

0.001

0.001

0.001

0.001

0.001

0.001

0.001

0.000

0.000

0.000

0.000

0

0

Type III 24-hr
WQ-1.0 Rainfall=1.00"
Runoff Area=19,858 sf
Runoff Volume=38 cf

Runoff Depth=0.02"
Tc=5.0 min

CN=74

0.00 cfs
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Summary for Pond B-1: OCS-1

Inflow Area = 316,407 sf, 0.00% Impervious,  Inflow Depth = 0.05"    for  WQ-1.0 event
Inflow = 0.22 cfs @ 12.12 hrs,  Volume= 1,362 cf
Outflow = 0.04 cfs @ 12.62 hrs,  Volume= 1,362 cf,  Atten= 80%,  Lag= 29.6 min
Primary = 0.04 cfs @ 12.62 hrs,  Volume= 1,362 cf
Secondary = 0.00 cfs @ 0.00 hrs,  Volume= 0 cf

Routing by Stor-Ind method, Time Span= 0.00-72.00 hrs, dt= 0.05 hrs
Peak Elev= 283.11' @ 12.62 hrs   Surf.Area= 3,409 sf   Storage= 356 cf

Plug-Flow detention time= 188.0 min calculated for 1,362 cf (100% of inflow)
Center-of-Mass det. time= 187.7 min ( 1,109.3 - 921.6 )

Volume Invert Avail.Storage Storage Description
#1 283.00' 40,823 cf Custom Stage Data (Prismatic) Listed below (Recalc)

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

283.00 3,294 0 0
284.00 4,378 3,836 3,836
285.00 5,518 4,948 8,784
286.00 6,714 6,116 14,900
287.00 7,967 7,341 22,241
288.00 9,277 8,622 30,863
289.00 10,643 9,960 40,823

Device Routing     Invert Outlet Devices
#1 Primary 283.00' 18.0"  Round Culvert   

L= 36.0'   CPP, projecting, no headwall,  Ke= 0.900   
Inlet / Outlet Invert= 283.00' / 282.80'   S= 0.0056 '/'   Cc= 0.900   
n= 0.013  Corrugated PE, smooth interior,  Flow Area= 1.77 sf   

#2 Device 1 283.00' 10.0" Vert. Orifice/Grate X 2.00    C= 0.600   
#3 Device 1 287.90' 48.0" x 48.0" Horiz. Orifice/Grate    C= 0.600   

Limited to weir flow at low heads   
#4 Secondary 288.50' 40.0' long  x 6.0' 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)  2.37  2.51  2.70  2.68  2.68  2.67  2.65  2.65  2.65  
2.65  2.66  2.66  2.67  2.69  2.72  2.76  2.83   

Primary OutFlow  Max=0.04 cfs @ 12.62 hrs  HW=283.11'   (Free Discharge)
1=Culvert  (Barrel Controls 0.04 cfs @ 1.15 fps)

2=Orifice/Grate  (Passes 0.04 cfs of 0.09 cfs potential flow)
3=Orifice/Grate  ( Controls 0.00 cfs)

Secondary OutFlow  Max=0.00 cfs @ 0.00 hrs  HW=283.00'   (Free Discharge)
4=Broad-Crested Rectangular Weir  ( Controls 0.00 cfs)
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Summary for Pond B-2: OCS-2

Inflow Area = 463,185 sf, 0.00% Impervious,  Inflow Depth = 0.04"    for  WQ-1.0 event
Inflow = 0.08 cfs @ 12.10 hrs,  Volume= 1,639 cf
Outflow = 0.04 cfs @ 15.37 hrs,  Volume= 1,638 cf,  Atten= 51%,  Lag= 196.2 min
Primary = 0.04 cfs @ 15.37 hrs,  Volume= 1,638 cf
Secondary = 0.00 cfs @ 0.00 hrs,  Volume= 0 cf

Routing by Stor-Ind method, Time Span= 0.00-72.00 hrs, dt= 0.05 hrs
Peak Elev= 265.07' @ 15.37 hrs   Surf.Area= 4,564 sf   Storage= 311 cf

Plug-Flow detention time= 168.2 min calculated for 1,637 cf (100% of inflow)
Center-of-Mass det. time= 168.4 min ( 1,236.3 - 1,067.9 )

Volume Invert Avail.Storage Storage Description
#1 265.00' 27,703 cf Custom Stage Data (Prismatic) Listed below (Recalc)

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

265.00 4,484 0 0
266.00 5,655 5,070 5,070
267.00 6,883 6,269 11,339
268.00 8,168 7,526 18,864
269.00 9,510 8,839 27,703

Device Routing     Invert Outlet Devices
#1 Primary 264.00' 18.0"  Round Culvert   

L= 30.0'   CPP, projecting, no headwall,  Ke= 0.900   
Inlet / Outlet Invert= 264.00' / 263.80'   S= 0.0067 '/'   Cc= 0.900   
n= 0.013  Corrugated PE, smooth interior,  Flow Area= 1.77 sf   

#2 Device 1 265.00' 10.0" Vert. Orifice/Grate X 2.00    C= 0.600   
#3 Device 1 267.50' 48.0" x 48.0" Horiz. Orifice/Grate    C= 0.600   

Limited to weir flow at low heads   
#4 Secondary 268.50' 40.0' long  x 6.0' 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)  2.37  2.51  2.70  2.68  2.68  2.67  2.65  2.65  2.65  
2.65  2.66  2.66  2.67  2.69  2.72  2.76  2.83   

Primary OutFlow  Max=0.04 cfs @ 15.37 hrs  HW=265.07'   (Free Discharge)
1=Culvert  (Passes 0.04 cfs of 3.39 cfs potential flow)

2=Orifice/Grate  (Orifice Controls 0.04 cfs @ 0.89 fps)
3=Orifice/Grate  ( Controls 0.00 cfs)

Secondary OutFlow  Max=0.00 cfs @ 0.00 hrs  HW=265.00'   (Free Discharge)
4=Broad-Crested Rectangular Weir  ( Controls 0.00 cfs)
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Summary for Pond B-3: OCS-3

Inflow Area = 137,910 sf, 0.00% Impervious,  Inflow Depth = 0.08"    for  WQ-1.0 event
Inflow = 0.27 cfs @ 12.11 hrs,  Volume= 917 cf
Outflow = 0.04 cfs @ 12.69 hrs,  Volume= 916 cf,  Atten= 85%,  Lag= 34.8 min
Primary = 0.04 cfs @ 12.69 hrs,  Volume= 916 cf
Secondary = 0.00 cfs @ 0.00 hrs,  Volume= 0 cf

Routing by Stor-Ind method, Time Span= 0.00-72.00 hrs, dt= 0.05 hrs
Peak Elev= 267.13' @ 12.69 hrs   Surf.Area= 3,544 sf   Storage= 455 cf

Plug-Flow detention time= 312.3 min calculated for 916 cf (100% of inflow)
Center-of-Mass det. time= 313.4 min ( 1,129.4 - 816.0 )

Volume Invert Avail.Storage Storage Description
#1 267.00' 25,096 cf Custom Stage Data (Prismatic) Listed below (Recalc)

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

267.00 3,358 0 0
268.00 4,766 4,062 4,062
269.00 6,232 5,499 9,561
270.00 7,753 6,993 16,554
271.00 9,332 8,543 25,096

Device Routing     Invert Outlet Devices
#1 Primary 267.00' 12.0"  Round Culvert   

L= 30.0'   CPP, projecting, no headwall,  Ke= 0.900   
Inlet / Outlet Invert= 267.00' / 266.85'   S= 0.0050 '/'   Cc= 0.900   
n= 0.013  Corrugated PE, smooth interior,  Flow Area= 0.79 sf   

#2 Device 1 267.00' 4.0" Vert. Orifice/Grate    C= 0.600   
#3 Device 1 269.75' 48.0" x 48.0" Horiz. Orifice/Grate    C= 0.600   

Limited to weir flow at low heads   
#4 Secondary 270.00' 40.0' long  x 6.0' 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)  2.37  2.51  2.70  2.68  2.68  2.67  2.65  2.65  2.65  
2.65  2.66  2.66  2.67  2.69  2.72  2.76  2.83   

Primary OutFlow  Max=0.04 cfs @ 12.69 hrs  HW=267.13'   (Free Discharge)
1=Culvert  (Passes 0.04 cfs of 0.05 cfs potential flow)

2=Orifice/Grate  (Orifice Controls 0.04 cfs @ 1.24 fps)
3=Orifice/Grate  ( Controls 0.00 cfs)

Secondary OutFlow  Max=0.00 cfs @ 0.00 hrs  HW=267.00'   (Free Discharge)
4=Broad-Crested Rectangular Weir  ( Controls 0.00 cfs)
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Summary for Pond B-4: OCS-4

Inflow Area = 267,611 sf, 0.00% Impervious,  Inflow Depth = 0.07"    for  WQ-1.0 event
Inflow = 0.25 cfs @ 12.22 hrs,  Volume= 1,521 cf
Outflow = 0.01 cfs @ 22.50 hrs,  Volume= 1,205 cf,  Atten= 95%,  Lag= 617.1 min
Primary = 0.01 cfs @ 22.50 hrs,  Volume= 1,205 cf
Secondary = 0.00 cfs @ 0.00 hrs,  Volume= 0 cf

Routing by Stor-Ind method, Time Span= 0.00-72.00 hrs, dt= 0.05 hrs
Peak Elev= 288.57' @ 22.50 hrs   Surf.Area= 15,882 sf   Storage= 1,059 cf

Plug-Flow detention time= 1,104.0 min calculated for 1,204 cf (79% of inflow)
Center-of-Mass det. time= 1,012.4 min ( 1,912.9 - 900.5 )

Volume Invert Avail.Storage Storage Description
#1 288.50' 70,710 cf Custom Stage Data (Prismatic) Listed below (Recalc)

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

288.50 15,713 0 0
289.00 16,970 8,171 8,171
290.00 19,522 18,246 26,417
291.00 22,132 20,827 47,244
292.00 24,800 23,466 70,710

Device Routing     Invert Outlet Devices
#1 Primary 288.50' 15.0"  Round Culvert   

L= 360.0'   CPP, projecting, no headwall,  Ke= 0.900   
Inlet / Outlet Invert= 288.50' / 287.00'   S= 0.0042 '/'   Cc= 0.900   
n= 0.013  Corrugated PE, smooth interior,  Flow Area= 1.23 sf   

#2 Device 1 288.50' 6.0" Vert. Orifice/Grate X 3.00    C= 0.600   
#3 Device 1 290.75' 48.0" x 48.0" Horiz. Orifice/Grate    C= 0.600   

Limited to weir flow at low heads   
#4 Secondary 291.30' 40.0' long  x 6.0' 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)  2.37  2.51  2.70  2.68  2.68  2.67  2.65  2.65  2.65  
2.65  2.66  2.66  2.67  2.69  2.72  2.76  2.83   

Primary OutFlow  Max=0.01 cfs @ 22.50 hrs  HW=288.57'   (Free Discharge)
1=Culvert  (Barrel Controls 0.01 cfs @ 0.76 fps)

2=Orifice/Grate  (Passes 0.01 cfs of 0.04 cfs potential flow)
3=Orifice/Grate  ( Controls 0.00 cfs)

Secondary OutFlow  Max=0.00 cfs @ 0.00 hrs  HW=288.50'   (Free Discharge)
4=Broad-Crested Rectangular Weir  ( Controls 0.00 cfs)
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Summary for Pond B-5: OCS-5

Inflow Area = 352,383 sf, 0.00% Impervious,  Inflow Depth = 0.02"    for  WQ-1.0 event
Inflow = 0.02 cfs @ 14.79 hrs,  Volume= 455 cf
Outflow = 0.01 cfs @ 24.05 hrs,  Volume= 446 cf,  Atten= 65%,  Lag= 555.2 min
Primary = 0.01 cfs @ 24.05 hrs,  Volume= 446 cf
Secondary = 0.00 cfs @ 0.00 hrs,  Volume= 0 cf

Routing by Stor-Ind method, Time Span= 0.00-72.00 hrs, dt= 0.05 hrs
Peak Elev= 292.04' @ 24.05 hrs   Surf.Area= 8,303 sf   Storage= 291 cf

Plug-Flow detention time= 762.4 min calculated for 446 cf (98% of inflow)
Center-of-Mass det. time= 755.0 min ( 1,815.2 - 1,060.2 )

Volume Invert Avail.Storage Storage Description
#1 292.00' 55,470 cf Custom Stage Data (Prismatic) Listed below (Recalc)

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

292.00 8,266 0 0
293.00 9,328 8,797 8,797
294.00 10,446 9,887 18,684
295.00 11,620 11,033 29,717
296.00 12,852 12,236 41,953
297.00 14,182 13,517 55,470

Device Routing     Invert Outlet Devices
#1 Secondary 296.00' 40.0' long  x 6.0' 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)  2.37  2.51  2.70  2.68  2.68  2.67  2.65  2.65  2.65  
2.65  2.66  2.66  2.67  2.69  2.72  2.76  2.83   

#2 Primary 290.00' 12.0"  Round Culvert   
L= 24.0'   CPP, square edge headwall,  Ke= 0.500   
Inlet / Outlet Invert= 290.00' / 289.50'   S= 0.0208 '/'   Cc= 0.900   
n= 0.012,  Flow Area= 0.79 sf   

#3 Device 2 292.00' 7.0" Vert. Orifice/Grate    C= 0.600   
#4 Device 2 294.75' 48.0" x 48.0" Horiz. Orifice/Grate    C= 0.600   

Limited to weir flow at low heads   

Primary OutFlow  Max=0.00 cfs @ 24.05 hrs  HW=292.04'   (Free Discharge)
2=Culvert  (Passes 0.00 cfs of 4.69 cfs potential flow)

3=Orifice/Grate  (Orifice Controls 0.00 cfs @ 0.64 fps)
4=Orifice/Grate  ( Controls 0.00 cfs)

Secondary OutFlow  Max=0.00 cfs @ 0.00 hrs  HW=292.00'   (Free Discharge)
1=Broad-Crested Rectangular Weir  ( Controls 0.00 cfs)
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Summary for Pond EX B-1: EX B-1

Inflow Area = 79,169 sf, 1.52% Impervious,  Inflow Depth = 0.02"    for  WQ-1.0 event
Inflow = 0.04 cfs @ 12.09 hrs,  Volume= 137 cf
Outflow = 0.00 cfs @ 0.00 hrs,  Volume= 0 cf,  Atten= 100%,  Lag= 0.0 min
Primary = 0.00 cfs @ 0.00 hrs,  Volume= 0 cf

Routing by Stor-Ind method, Time Span= 0.00-72.00 hrs, dt= 0.05 hrs
Peak Elev= 268.10' @ 24.40 hrs   Surf.Area= 1,954 sf   Storage= 136 cf

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

Volume Invert Avail.Storage Storage Description
#1 268.00' 50,349 cf Custom Stage Data (Prismatic) Listed below (Recalc)

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

268.00 692 0 0
269.00 12,993 6,843 6,843
270.00 20,435 16,714 23,557
271.00 33,150 26,793 50,349

Device Routing     Invert Outlet Devices
#1 Primary 270.60' 100.0' long  x 12.0' breadth Broad-Crested Rectangular Weir   

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

Primary OutFlow  Max=0.00 cfs @ 0.00 hrs  HW=268.00'   (Free Discharge)
1=Broad-Crested Rectangular Weir  ( Controls 0.00 cfs)
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Summary for Pond W-1: W-1

Inflow Area = 719,837 sf, 1.66% Impervious,  Inflow Depth > 0.06"    for  WQ-1.0 event
Inflow = 0.27 cfs @ 12.13 hrs,  Volume= 3,441 cf
Outflow = 0.00 cfs @ 0.00 hrs,  Volume= 0 cf,  Atten= 100%,  Lag= 0.0 min
Primary = 0.00 cfs @ 0.00 hrs,  Volume= 0 cf

Routing by Stor-Ind method, Time Span= 0.00-72.00 hrs, dt= 0.05 hrs
Peak Elev= 263.04' @ 72.00 hrs   Surf.Area= 15,018 sf   Storage= 3,440 cf

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

Volume Invert Avail.Storage Storage Description
#1 262.80' 290,974 cf Custom Stage Data (Prismatic) Listed below (Recalc)

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

262.80 13,689 0 0
263.00 14,660 2,835 2,835
264.00 23,434 19,047 21,882
265.00 33,093 28,264 50,145
266.00 52,774 42,934 93,079
267.00 61,584 57,179 150,258
268.00 67,631 64,608 214,865
269.00 84,587 76,109 290,974

Device Routing     Invert Outlet Devices
#1 Primary 268.00' 4.0' long  x 10.0' breadth Broad-Crested Rectangular Weir   

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

Primary OutFlow  Max=0.00 cfs @ 0.00 hrs  HW=262.80'   (Free Discharge)
1=Broad-Crested Rectangular Weir  ( Controls 0.00 cfs)
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Summary for Link A: POI-A

Inflow Area = 771,450 sf, 0.00% Impervious,  Inflow Depth > 0.03"    for  WQ-1.0 event
Inflow = 0.02 cfs @ 23.55 hrs,  Volume= 1,665 cf
Primary = 0.02 cfs @ 23.55 hrs,  Volume= 1,665 cf,  Atten= 0%,  Lag= 0.0 min

Primary outflow = Inflow, Time Span= 0.00-72.00 hrs, dt= 0.05 hrs

Link A: POI-A
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Summary for Link B: POI-B

Inflow Area = 719,837 sf, 1.66% Impervious,  Inflow Depth = 0.00"    for  WQ-1.0 event
Inflow = 0.00 cfs @ 0.00 hrs,  Volume= 0 cf
Primary = 0.00 cfs @ 0.00 hrs,  Volume= 0 cf,  Atten= 0%,  Lag= 0.0 min

Primary outflow = Inflow, Time Span= 0.00-72.00 hrs, dt= 0.05 hrs

Link B: POI-B

Inflow
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Hydrograph

Time  (hours)
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Summary for Link C: POI-C

Inflow Area = 10,539 sf, 0.00% Impervious,  Inflow Depth = 0.02"    for  WQ-1.0 event
Inflow = 0.00 cfs @ 14.76 hrs,  Volume= 20 cf
Primary = 0.00 cfs @ 14.76 hrs,  Volume= 20 cf,  Atten= 0%,  Lag= 0.0 min

Primary outflow = Inflow, Time Span= 0.00-72.00 hrs, dt= 0.05 hrs

Link C: POI-C
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Summary for Link D: POI-D

Inflow Area = 79,169 sf, 1.52% Impervious,  Inflow Depth = 0.00"    for  WQ-1.0 event
Inflow = 0.00 cfs @ 0.00 hrs,  Volume= 0 cf
Primary = 0.00 cfs @ 0.00 hrs,  Volume= 0 cf,  Atten= 0%,  Lag= 0.0 min

Primary outflow = Inflow, Time Span= 0.00-72.00 hrs, dt= 0.05 hrs

Link D: POI-D
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Summary for Link E: POI-E

Inflow Area = 19,858 sf, 0.00% Impervious,  Inflow Depth = 0.02"    for  WQ-1.0 event
Inflow = 0.00 cfs @ 14.76 hrs,  Volume= 38 cf
Primary = 0.00 cfs @ 14.76 hrs,  Volume= 38 cf,  Atten= 0%,  Lag= 0.0 min

Primary outflow = Inflow, Time Span= 0.00-72.00 hrs, dt= 0.05 hrs

Link E: POI-E
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Swale and Riprap Apron Sizing Calculations Summary 
 

1) Swale Downstream of Basin 1: 
A calculation is included showing the flow depth and velocity in this swale for 100-year 
discharge from proposed Basin 1.   

 
2) Northwest Swale-Downstream End: 

A calculation is included showing the flow depth and velocity in the steeper downstream end of 
this swale for 100-year discharge from the tributary area. 

 
3) Northwest Swale-Upstream End: 

A calculation is included showing the flow depth and velocity in the steeper downstream end of 
this swale for 100-year discharge from the tributary area. 

 
4) Culvert-Northeast 

Due to the flatness of the swale upstream of this culvert, the swale is presumed to function as a 
pond with negligible velocity, and the outflow is controlled by the culvert at its downstream 
end.  A culvert calculation is included, the velocity of which is used for riprap apron sizing calcs. 

 
5) Culvert-Northeast 

Due to the flatness of the swale upstream of this culvert, the swale is presumed to function as a 
pond with negligible velocity, and the outflow is controlled by the culvert at its downstream 
end.  A culvert calculation is included, the velocity of which is used for riprap apron sizing calcs. 

 
6) Riprap Apron Sizing Calculations 

Flow rates and velocities were taken from HydroCAD for purposes of these calculations. 
 
For reference, the attached table is included (taken from the Massachusetts Stormwater Handbook, 
Volume 3, Chapter 1, Page 3.  The table indicates that grassed covers are generally acceptable for 
velocities at 5 ft/s or lower (Tall fescue/Kentucky bluegrass).  Only one swale (Northwest Swale-
Downstream End) exceeds 5 ft/s.  This is mitigated by the fact that the proposed design exceeds these 
standards, as swale details call for loam and seed plus a turf reinforcement mat. 

  



Channel Report
Hydraflow Express Extension for Autodesk® AutoCAD® Civil 3D® by Autodesk, Inc. Friday, Apr 3 2020

Swale Downstream of Basin 1

Trapezoidal
Bottom Width (ft) =  2.00
Side Slopes (z:1) =  3.00, 4.00
Total Depth (ft) =  3.00
Invert Elev (ft) =  282.80
Slope (%) =  1.00
N-Value =  0.035

Calculations
Compute by: Known Q
Known Q (cfs) =  14.61

Highlighted
Depth (ft) =  0.95
Q (cfs) =  14.61
Area (sqft) =  5.06
Velocity (ft/s) =  2.89
Wetted Perim (ft) =  8.92
Crit Depth, Yc (ft) =  0.78
Top Width (ft) =  8.65
EGL (ft) =  1.08
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Elev (ft) Depth (ft)
Section

281.00 -1.80

282.00 -0.80

283.00 0.20

284.00 1.20

285.00 2.20

286.00 3.20

Reach (ft)



Channel Report
Hydraflow Express Extension for Autodesk® AutoCAD® Civil 3D® by Autodesk, Inc. Friday, Apr 3 2020

Northwest swale-Downstream End

Trapezoidal
Bottom Width (ft) =  4.00
Side Slopes (z:1) =  3.00, 4.00
Total Depth (ft) =  3.00
Invert Elev (ft) =  282.80
Slope (%) =  3.00
N-Value =  0.035

Calculations
Compute by: Known Q
Known Q (cfs) =  33.20

Highlighted
Depth (ft) =  0.89
Q (cfs) =  33.20
Area (sqft) =  6.33
Velocity (ft/s) =  5.24
Wetted Perim (ft) =  10.48
Crit Depth, Yc (ft) =  0.98
Top Width (ft) =  10.23
EGL (ft) =  1.32

0 5 10 15 20 25 30 35
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Channel Report
Hydraflow Express Extension for Autodesk® AutoCAD® Civil 3D® by Autodesk, Inc. Friday, Apr 3 2020

Northwest swale-Upstream End

Trapezoidal
Bottom Width (ft) =  4.00
Side Slopes (z:1) =  3.00, 4.00
Total Depth (ft) =  3.00
Invert Elev (ft) =  282.80
Slope (%) =  1.00
N-Value =  0.035

Calculations
Compute by: Known Q
Known Q (cfs) =  33.20

Highlighted
Depth (ft) =  1.17
Q (cfs) =  33.20
Area (sqft) =  9.47
Velocity (ft/s) =  3.51
Wetted Perim (ft) =  12.52
Crit Depth, Yc (ft) =  0.98
Top Width (ft) =  12.19
EGL (ft) =  1.36

0 5 10 15 20 25 30 35

Elev (ft) Depth (ft)
Section

281.00 -1.80

282.00 -0.80
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284.00 1.20

285.00 2.20

286.00 3.20

Reach (ft)



Culvert Report
Hydraflow Express Extension for Autodesk® AutoCAD® Civil 3D® by Autodesk, Inc. Monday, Apr 6 2020

Culvert-Northeast

Invert Elev Dn (ft) =  285.00
Pipe Length (ft) =  70.00
Slope (%) =  1.43
Invert Elev Up (ft) =  286.00
Rise (in) =  18.0
Shape =  Circular
Span (in) =  18.0
No. Barrels =  2
n-Value =  0.012
Culvert Type =  Circular Culvert
Culvert Entrance =  Smooth tapered inlet throat
Coeff. K,M,c,Y,k =  0.534, 0.555, 0.0196, 0.9, 0.2

Embankment
Top Elevation (ft) =  290.00
Top Width (ft) =  40.00
Crest Width (ft) =  100.00

Calculations
Qmin (cfs) =  39.78
Qmax (cfs) =  39.78
Tailwater Elev (ft) =  Crown

Highlighted
Qtotal (cfs) =  39.78
Qpipe (cfs) =  39.78
Qovertop (cfs) =  0.00
Veloc Dn (ft/s) =  11.26
Veloc Up (ft/s) =  11.26
HGL Dn (ft) =  286.50
HGL Up (ft) =  288.64
Hw Elev (ft) =  289.82
Hw/D (ft) =  2.55
Flow Regime =  Inlet Control



Culvert Report
Hydraflow Express Extension for Autodesk® AutoCAD® Civil 3D® by Autodesk, Inc. Friday, Apr 3 2020

Culvert-Southeast

Invert Elev Dn (ft) =  288.50
Pipe Length (ft) =  67.00
Slope (%) =  2.24
Invert Elev Up (ft) =  290.00
Rise (in) =  15.0
Shape =  Circular
Span (in) =  15.0
No. Barrels =  2
n-Value =  0.012
Culvert Type =  Circular Culvert
Culvert Entrance =  Smooth tapered inlet throat
Coeff. K,M,c,Y,k =  0.534, 0.555, 0.0196, 0.9, 0.2

Embankment
Top Elevation (ft) =  292.40
Top Width (ft) =  40.00
Crest Width (ft) =  100.00

Calculations
Qmin (cfs) =  19.37
Qmax (cfs) =  19.37
Tailwater Elev (ft) =  Crown

Highlighted
Qtotal (cfs) =  19.37
Qpipe (cfs) =  19.37
Qovertop (cfs) =  0.00
Veloc Dn (ft/s) =  7.89
Veloc Up (ft/s) =  8.09
HGL Dn (ft) =  289.75
HGL Up (ft) =  291.18
Hw Elev (ft) =  292.33
Hw/D (ft) =  1.87
Flow Regime =  Inlet Control



WOVEN

PRODUCT LINE CARD
1

Property
Test

Method
Value Unit PYRAMAT® 25 PYRAMAT® 50 PYRAMAT® 75

oz/yd
2 8.0 11.0 14.0

g/m
2 271 373 475

in 0.25 0.30 0.40

mm 6.35 7.62 10.16

Color Visual - - Green or Tan Green or Tan Green or Tan

lb/ft 2000 x 1800 3200 x 3000 4000 x 3000

kN/m 29.2 x 26.3 46.7 x 43.8 58.4 x 43.8

Grab

Elongation
ASTM D-6818 MARV % 20 x 20 30 x 30 40 x 35

Resiliency ASTM D-6524 MARV % 70% 70% 80%

in-lb 0.195 0.195 0.534

mg-cm 225,000 225,000 616,154

% Retained

@ 1,000 hrs
90% - -

% Retained

@ 3,000 hrs
90% 90% 90%

% Retained

@ 6,000 hrs
- 90% 90%

ft/sec 20 22 25

m/sec 6.1 6.7 7.6

lb/ft
2 12 14 16

Pa 575 670 766

Roll Sizes Measured Typical
8.5 ft x 120 ft 8.5 ft x 120 ft

15.0 ft x 120 ft

8.5 ft x 120 ft

15.0 ft x 120 ft

1.    The property values listed above are effective 03/09/2018 and are subject to change without notice.  Values represent testing at time of 

manufacture.

35%

0.028

255%

NOTES:

Seedling

Emergence
ASTM D-7322 % 296%

Manning's "n"

(Unvegetated)

MARV

Typical

Calculated MARV N/A 0.0280.028

-

Grab Tensile

Strength
ASTM D-6818 MARV

Flexibility

P
E

R
F

O
R

M
A

N
C

E

Velocity

(Vegetated)
Large Scale MARV

Shear Stress

(Vegetated)
Large Scale

% Passing 10%

ASTM D-6575 MARV

25%

E
N

D
U

R
A

N
C

E

UV Resistance ASTM D-4355 MARV

M
E

C
H

A
N

IC
A

L
P

H
Y

S
IC

A
L

Mass/Unit Area ASTM D-6566 MARV

Thickness ASTM D-6525 MARV

Light

Penetration
ASTM D-6567 MARV

PropexGlobal.com
Propex Operating Company, LLC



Product Data
PYRAMAT® 25 TRM

PROPERTY TEST METHOD ENGLISH METRIC

100% 100%

100% 100%

Mass/Unit Area 
4 ASTM D-6566 8.0 oz/yd² 271 g/m²

Thickness 
2 ASTM D-6525 0.25 in 6.4 mm

Light Penetration (% Passing) 
3 ASTM D-6567 35% 35%

Color Visual

Tensile Strength 
2 ASTM D-6818 2000 x 1800 lbs/ft 29.2 x 26.3 kN/m

Elongation 
2 ASTM D-6818 20 x 20 % 20 x 20 %

Resiliency 
2 ASTM D-6524 70% 70%

Flexibility 
4 ASTM D-6575 0.195 in-lb 225,000 mg-cm

UV Resistance % Retained at 1,000 hrs 
4 ASTM D-4355 90% 90%

UV Resistance % Retained at 3,000 hrs 
4 ASTM D-4355 90% 90%

Velocity (Vegetated) 
4, 5 Large Scale 20 ft/sec 6.1 m/sec

Shear Stress (Vegetated) 
4, 5 Large Scale 12 lb/ft² 575 Pa

Manning's n (Unvegetated) 
4, 6 Calculated 0.028 0.028

Seedling Emergence 
4 ASTM D-7322 255% 255%

8.5 ft x 120 ft 2.6 m x 36.6 m

ENGINEERED EARTH ARMORING SOLUTIONS
TM

www.propexglobal.com

5.    Maximum permissible velocity and shear stress has been obtained through vegetated testing programs featuring specific soil types, vegetation classes, flow conditions, and failure criteria. These conditions

may not be relevant to every project nor are they replicated by other manufacturers. Please contact Propex for further information.

6.    Calculated as typical values from large-scale flexible channel lining test programs with a flow depth of 6 to 12 inches.

Propex Operating Company, LLC ∙ 4019 Industry Drive ∙ Chattanooga, TN 37416 ∙ ph 800 621 1273 ∙ ph 423 855 1466
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®
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, REFLECTEX
®

, and GRIDPRO
TM

 are registered trademarks of Propex Operating Company, LLC.

This publication should not be construed as engineering advice. While information contained in this publication is accurate to the best of our knowledge, Propex does not warrant its accuracy or completeness. The ultimate customer and user of the

products should assume sole responsibility for the final determination of the suitability of the information and the products for the contemplated and actual use. The only warranty made by Propex for its products is set forth in our product data sheets

for the product, or such other written warranty as may be agreed by Propex and individual customers. Propex specifically disclaims all other warranties, express or implied, including without limitation, warranties of merchantability or fitness for a

particular purpose, or arising from provision of samples, a course of dealing or usage of trade.

© 2019 Propex Operating Company, LLC

ROLL SIZES
NOTES:

1.    The property values listed above are effective 01/01/2019 and are subject to change without notice.  Values represent testing at time of manufacture.

2.    Minimum average roll values (MARV) are calculated as the typical minus two standard deviations.  Statistically, it yields a 97.7% degree of confidence that any samples taken from quality assurance testing 

will exceed the value reported.

3.    Maximum Average Roll Value (MaxARV), calculated as the typical plus two standard deviations. Statistically, it yields a 97.7% degree of confidence that any sample taken during quality assurance testing will

meet to the value reported.

4.    Typical Value.

PHYSICAL

Green or Tan

MECHANICAL

ENDURANCE

PERFORMANCE

PYRAMAT® 25 turf reinforcement mat (TRM) is a three-dimensional, lofty, woven polypropylene geotextile that is

available in green which is specially designed for erosion control applications on steep slopes and vegetated

waterways. The matrix is composed of polypropylene monofilament yarns featuring X3® technology woven into a

uniform configuration of resilient pyramid-like projections. The material exhibits very high interlock and

reinforcement capacity with both soil and root systems, demonstrates superior UV resistance, and enhances

seedling emergence. The expected design life of PYRAMAT® 25 is up to 25 years because of its superior UV

resistance, resistance to corrosion, strength, and durability in the most demanding environments.

PYRAMAT® 25 conforms to the property values listed below
1

and is manufactured at a Propex facility having

achieved ISO 9001:2008 certification. Propex performs internal Manufacturing Quality Control (MQC) tests that

have been accredited by the Geosynthetic Accreditation Institute – Laboratory Accreditation Program (GAI-LAP).

ORIGIN OF MATERIALS

% U.S. Manufactured Inputs

% U.S. Manufactured



Product Data
PYRAMAT® 50 HPTRM

PROPERTY TEST METHOD ENGLISH METRIC

100% 100%

Mass/Unit Area 
4 ASTM D-6566 11.0 oz/yd² 373 g/m²

Thickness 
2 ASTM D-6525 0.30 in 7.6 mm

Light Penetration (% Passing) 
3 ASTM D-6567 25% 25%

Color Visual

Tensile Strength 
2 ASTM D-6818 3200 x 3000 lbs/ft 46.7 x 43.8 kN/m

Elongation 
2 ASTM D-6818 30 x 30 % 30 x 30 %

Resiliency 
2 ASTM D-6524 70% 70%

Flexibility 
4 ASTM D-6575 0.195 in-lb 225,000 mg-cm

UV Resistance % Retained at 3,000 hrs 
4 ASTM D-4355 90% 90%

UV Resistance % Retained at 6,000 hrs 
4 ASTM D-4355 90% 90%

Velocity (Vegetated) 
4, 5 Large Scale 22 ft/sec 6.7 m/sec

Shear Stress (Vegetated) 
4, 5 Large Scale 14 lb/ft² 670 Pa

Manning's n (Unvegetated) 
4, 6 Calculated 0.028 0.028

Seedling Emergence 
4 ASTM D-7322 - -

8.5 ft x 120 ft

15.0 ft x 120 ft

2.6 m x 36.6 m

4.6 m x 36.6 m

ENGINEERED EARTH ARMORING SOLUTIONS
TM

www.propexglobal.com

5.    Maximum permissible velocity and shear stress has been obtained through vegetated testing programs featuring specific soil types, vegetation classes, flow conditions, and failure criteria. These conditions

may not be relevant to every project nor are they replicated by other manufacturers. Please contact Propex for further information.

6.    Calculated as typical values from large-scale flexible channel lining test programs with a flow depth of 6 to 12 inches.

Propex Operating Company, LLC ∙ 4019 Industry Drive ∙ Chattanooga, TN 37416 ∙ ph 800 621 1273 ∙ ph 423 855 1466

 ARMORMAX
®

, PYRAMAT
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TM

, SCOURLOK
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, GEOTEX
®

, PETROMAT
®

, PETROTAC
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, REFLECTEX
®

, and GRIDPRO
TM

 are registered trademarks of Propex Operating Company, LLC.

This publication should not be construed as engineering advice. While information contained in this publication is accurate to the best of our knowledge, Propex does not warrant its accuracy or completeness. The ultimate customer and user of

the products should assume sole responsibility for the final determination of the suitability of the information and the products for the contemplated and actual use. The only warranty made by Propex for its products is set forth in our product data

sheets for the product, or such other written warranty as may be agreed by Propex and individual customers. Propex specifically disclaims all other warranties, express or implied, including without limitation, warranties of merchantability or fitness

for a particular purpose, or arising from provision of samples, a course of dealing or usage of trade.

© 2018 Propex Operating Company, LLC

ROLL SIZES

NOTES:

1.    The property values listed above are effective 03/09/2018 and are subject to change without notice.  Values represent testing at time of manufacture.

2.    Minimum average roll values (MARV) are calculated as the typical minus two standard deviations.  Statistically, it yields a 97.7% degree of confidence that any samples taken from quality assurance testing 

will exceed the value reported.

3.    Maximum Average Roll Value (MaxARV), calculated as the typical plus two standard deviations. Statistically, it yields a 97.7% degree of confidence that any sample taken during quality assurance testing

will meet to the value reported.

4.    Typical Value.

PHYSICAL

Green or Tan

MECHANICAL

ENDURANCE

PERFORMANCE

PYRAMAT® 50 high performance turf reinforcement mat (HPTRM) is a three-dimensional, lofty, woven

polypropylene geotextile that is available in green which is specially designed for erosion control applications on

steep slopes and vegetated waterways. The matrix is composed of polypropylene monofilament yarns featuring

X3® technology woven into a uniform configuration of resilient pyramid-like projections. The material exhibits

very high interlock and reinforcement capacity with both soil and root systems, demonstrates superior UV

resistance, and enhances seedling emergence.

PYRAMAT® 50 conforms to the property values listed below
1

and is manufactured at a Propex facility having

achieved ISO 9001:2008 certification. Propex performs internal Manufacturing Quality Control (MQC) tests that

have been accredited by the Geosynthetic Accreditation Institute – Laboratory Accreditation Program (GAI-LAP).

ORIGIN OF MATERIALS

% U.S. Manufactured



Product Data
PYRAMAT® 75 HPTRM

PROPERTY TEST METHOD ENGLISH METRIC

100% 100%

Carbon Footprint
GHG Protocol

ISO 14064:2006
PAS 2050:2011

Mass/Unit Area 4 ASTM D-6566 14.0 oz/yd² 475 g/m²
Thickness 2 ASTM D-6525 0.40 in 10.2 mm
Light Penetration (% Passing) 3 ASTM D-6567 10% 10%
Color Visual

Tensile Strength 2 ASTM D-6818 4000 x 3000 lbs/ft 58.4 x 43.8 kN/m
Elongation 2 ASTM D-6818 40 x 35 % 40 x 35 %
Resiliency 2 ASTM D-6524 80% 80%
Flexibility 4 ASTM D-6575 0.534 in-lb 616,154 mg-cm

UV Resistance % Retained at 3,000 hrs 4 ASTM D-4355 90% 90%
UV Resistance % Retained at 6,000 hrs 4 ASTM D-4355 90% 90%

Velocity (Vegetated) 4, 5 Large Scale 25 ft/sec 7.6 m/sec
Shear Stress (Vegetated) 4, 5 Large Scale 16 lb/ft² 766 Pa
Manning's n (Unvegetated) 4, 6 Calculated 0.028 0.028
Seedling Emergence 4 ASTM D-7322 619% 619%

8.5 ft x 120 ft
15.0 ft x 120 ft

2.6 m x 36.6 m
4.6 m x 36.6 m

ENGINEERED EARTH ARMORING SOLUTIONSTM

www.propexglobal.com

ENDURANCE

Propex Operating Company, LLC ∙ 4019 Industry Drive ∙ Chattanooga, TN 37416 ∙ ph 800 621 1273 ∙ ph 423 855 1466

 ARMORMAX®, PYRAMAT®, LANDLOK®,  X3®, PYRAWALL®, SCOURLOK®, GEOTEX®, PETROMAT®, PETROTAC®, REFLECTEX®, and GRIDPROTM are registered trademarks of Propex Operating Company, LLC.
This publication should not be construed as engineering advice. While information contained in this publication is accurate to the best of our knowledge, Propex does not warrant its accuracy or completeness. The ultimate customer and user of the
products should assume sole responsibility for the final determination of the suitability of the information and the products for the contemplated and actual use. The only warranty made by Propex for its products is set forth in our product data
sheets for the product, or such other written warranty as may be agreed by Propex and individual customers. Propex specifically disclaims all other warranties, express or implied, including without limitation, warranties of merchantability or fitness
for a particular purpose, or arising from provision of samples, a course of dealing or usage of trade.

© 2019 Propex Operating Company, LLC

ROLL SIZES
NOTES:
1.    The property values listed above are effective 01/01/2019 and are subject to change without notice.  Values represent testing at time of manufacture.
2.    Minimum average roll values (MARV) are calculated as the typical minus two standard deviations.  Statistically, it yields a 97.7% degree of confidence that any samples taken from quality assurance 
testing will exceed the value reported.

PYRAMAT® 75 high performance turf reinforcement mat (HPTRM) is a three-dimensional, lofty, woven
polypropylene geotextile that is available in green or tan which is specially designed for erosion control
applications on steep slopes and vegetated waterways. The matrix is composed of polypropylene monofilament
yarns featuring X3® technology woven into a uniform configuration of resilient pyramid-like projections. The
material exhibits very high interlock and reinforcement capacity with both soil and root systems, demonstrates
superior UV resistance, and enhances seedling emergence. The expected design life of PYRAMAT® 75 is up to 75
years because of its superior UV resistance, resistance to corrosion, strength, and durability in the most
demanding environments.
PYRAMAT® 75 conforms to the property values listed below1 and is manufactured at a Propex facility having
achieved ISO 9001:2008 and ISO 14001:2015 certifications. Propex performs internal Manufacturing Quality
Control (MQC) tests that have been accredited by the Geosynthetic Accreditation Institute – Laboratory
Accreditation Program (GAI-LAP).

ORIGIN OF MATERIALS
% U.S. Manufactured

3.    Maximum Average Roll Value (MaxARV), calculated as the typical plus two standard deviations. Statistically, it yields a 97.7% degree of confidence that any sample taken during quality assurance testing
will meet to the value reported.

PERFORMANCE

ENVIRONMENTAL IMPACT

2.7 kg CO2e/m2

5.    Maximum permissible velocity and shear stress has been obtained through vegetated testing programs featuring specific soil types, vegetation classes, flow conditions, and failure criteria. These
conditions may not be relevant to every project nor are they replicated by other manufacturers. Please contact Propex for further information.
6.    Calculated as typical values from large-scale flexible channel lining test programs with a flow depth of 6 to 12 inches.

4.    Typical Value.

PHYSICAL

Green or Tan
MECHANICAL



Project: Marshall Street Solar Project Prepared By:
Checked By:
Date:

Design Criteria

LA =

W1 = 3Do

W2 = 3Do + LA

d50 =

Where,
= the length of the apron (Ft.)

W1 =  the width of apron at outlet of the pipe or width of channel (Ft.)

W2 = the width of the downstream end of the apron (Ft.)

= the median stone diameter (Ft.)

= the discharge from the pipe during the 10-year storm event (CFS)
Do = the diameter of the pipe of width of the box culvert (FT)
Tw = the tailwater depth above the invert of the pipe (Ft.)

Barrels
V>2.5 fps

Notes:
1.
2. Where there are multiple barrels, Q was divided by number of barrels prior to entering into equations
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INSTRUCTIONS: Version 1, Automated: Mar. 4, 2008

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

Location:                           

B C D E F
TSS Removal Starting TSS Amount Remaining

BMP1 Rate1
Load* Removed (C*D) Load (D-E)

Grass Channel 0.50 1.00 0.50 0.50

Sediment Forebay 0.25 0.50 0.13 0.38

Extended Dry Detention 
Basin 0.50 0.38 0.19 0.19

0.00 0.19 0.00 0.19

0.00 0.19 0.00 0.19

Total TSS Removal = 81%

Separate Form Needs to 
be Completed for Each 
Outlet or BMP Train

Project: Holliston-Marshall Street Solar

Prepared By: James Pearson *Equals remaining load from previous BMP (E)

Date: 4/15/2020 which enters the BMP
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Swale, Forebay and Basin

Non-automated TSS Calculation Sheet
must be used if Proprietary BMP Proposed
1. From MassDEP Stormwater Handbook Vol. 1 Mass. Dept. of Environmental Protection



Sediment Forebay Sizing: Basin 1

Forebay Volume:

Min. Required Volume = 0.1 Inch x Impervious Area

Impervious Area 14,828        sqft
Min. Required Volume 124 cuft
Volume Provided 1170 cuft

Volume Provided Worksheet: Contour El. Area Inc. Volume Cum. Volume
(ft) (sqft) (cuft) (cuft)

283             386          0 0
284             557          472 472
285             839          698 1170

Check Dam Sizing:

Min. Required Length (ft) = 6 x Drainage Area (acres)

Drainage Area 7.3 acres
Min. Required Check Dam Length 43.6 ft
Length Provided 44 ft



Sediment Forebay Sizing: Basin 4

Forebay Volume:

Min. Required Volume = 0.1 Inch x Impervious Area

Impervious Area 13,746        sqft
Min. Required Volume 115 cuft
Volume Provided 1298 cuft

Volume Provided Worksheet: Contour El. Area Inc. Volume Cum. Volume
(ft) (sqft) (cuft) (cuft)

288.5          570          0 0
289             760          333 333
290             1,170       965 1298

Check Dam Sizing:

Min. Required Length (ft) = 6 x Drainage Area (acres)

Drainage Area 4.3 acres
Min. Required Check Dam Length 25.5 ft
Length Provided 26 ft



 

 

 

 

 

 

 

 

Attachment D - Construction Period Pollution and Erosion 
and Sedimentation Control Plan 

 

 

 

 

 

 

 

 

 

 

 



Construction Period Pollution Prevention and  
Erosion and Sedimentation Control Plan 

 
SECTION 1:  Introduction 
 
This plan has been developed in support of the proposed development of the Marshall 
Street solar project. As part of this project, this “Construction Period Pollution Prevention 
and Erosion and Sedimentation Control Plan” has been created to ensure that no further 
disturbance to the wetland resource is created during the project. 
 
SECTION 2: Construction Period Pollution Prevention Measures 
 
Best Management Practices (BMPs) will be utilized as Construction Period Pollution 
Prevention Measures to reduce potential pollutants and prevent any off-site discharge.  The 
objectives of the BMPs for construction activity are to minimize the disturbed areas, 
stabilize any disturbed areas, control the site perimeter and retain sediment.  Both erosion 
and sedimentation controls and non-stormwater best management measures will be used 
to minimize site disturbance and ensure compliance with the performance standards of the 
WPA and Stormwater Standards.  Measures will be taken to minimize the area disturbed by 
construction activities to reduce the potential for soil erosion and stormwater pollution 
problems.  In addition, good housekeeping measures will be followed for the day-to-day 
operation of the construction site under the control of the contractor to minimize the impact 
of construction.  This section describes the control practices that will be in place during 
construction activities.  Recommended control practices will comply with the standards set 
in the MA DEP Stormwater Policy Handbook.  
 
2.1 Minimize Disturbed Area and Protect Natural Features and Soil 
In order to minimize disturbed areas, work will be completed within well-defined work limits.  
These work limits are shown on the construction plans.  The Contractor shall not disturb 
native vegetation in the undisturbed wetland area without prior approval from the Engineer.  
The Contractor will be responsible to make sure that all their workers and any 
subcontractors know the proper work limits and do not extend their work into the 
undisturbed areas.  The protective measures are described in more detail in the following 
sections.     
 
2.2 Control Stormwater Flowing onto and through the project 
Construction areas adjacent to wetland resources will be lined with compost filter tubes. 
The tubes will be inspected daily, and accumulated silt will be removed as needed.   
 
2.3 Stabilize Soils 
The Contractor shall limit the area of land which is exposed and free from vegetation during 
construction.  In areas where the period of exposure will be greater than two (2) months, 
mulching, the use of erosion control mats, or other protective measures shall be provided 
as specified. 
 
The Contractor shall take account of the conditions of the soil where erosion control 
seeding will take place to ensure that materials used for re-vegetation are adaptive to the 
sediment control.   
 



2.4 Proper Storage and Cover of Any Stockpiles 
 
The location of the Contractor's storage areas for equipment and/or materials shall be upon 
cleared portions of the job site or areas to be cleared as a part of this project and shall 
require written approval of the Engineer.   
 
Adequate measures for erosion and sediment control such as the placement of compost 
filter tubes around the downstream perimeter of stockpiles shall be employed to protect 
any downstream areas from siltation. 
 
There shall be no storage of equipment or materials in areas designated as wetlands. 
 
The Engineer may designate a particular area or areas where the Contractor may store 
materials used in his operations. 
 
2.5 Perimeter Controls and Sediment Barriers  
 
Erosion control lines as described in Section 5 will be utilized to ensure that sedimentation 
does not occur outside the perimeter of the work area. 
 
2.6 Storm Drain Inlet Protection 
 
There are no storm drains in the work area. 
 
2.7 Retain Sediment On-Site 
 
The Contractor will be responsible to monitor erosion control measures.  Whenever 
necessary the Contractor will clear sediment from the compost filter tube that have been 
silted up during construction.  Daily monitoring should be conducted using the attached 
Monitoring Form. 
 
The following good housekeeping practices will be followed on-site during the construction 
project: 
 
2.8 Material Handling and Waste Management 
 
Materials stored on-site will be stored in a neat, orderly manner in appropriate containers.  
Materials will be kept in their original containers with the original manufacturer’s label. 
Substances will not be mixed with one another unless recommended by the manufacturer. 
 
Waste materials will be collected and stored in a securely lidded metal container from a 
licensed management company.  The waste and any construction debris from the site will 
be hauled off-site daily and disposed of properly.  The contractor will be responsible for 
waste removal.  Manufacturer’s recommendations for proper use and disposal will be 
followed for materials.  Sanitary waste will be collected from the portable units a minimum 
of once a week, by a licensed sanitary waste management contractor.  
 
 
 



2.9 Designated Washout Areas 
 
The Contractor shall use washout facilities at their own facilities, unless otherwise directed 
by the Engineer.   
 
2.10 Proper Equipment/Vehicle Fueling and Maintenance Practices 
 
On-site vehicles will be monitored for leaks and receive regular preventative maintenance 
to reduce the risk of leakage.  To ensure that leaks on stored equipment do not 
contaminate the site, oil-absorbing mats will be placed under oil-containing equipment 
during storage.  Regular fueling and service of the equipment may be performed using 
approved methods and with care taken to minimize chance of spills.  Repair of equipment 
or machinery within the 100’ water resources area shall not be allowed without the prior 
approval of the Engineer.  Any petroleum products will be stored in tightly sealed 
containers that are clearly labeled with spill control pads/socks placed under/around their 
perimeters. 
 
2.11 Equipment/Vehicle Washing 
 
The Contractor will be responsible to ensure that no equipment is washed on-site. 
 
SECTION 3:  Spill Prevention and Control Plan 
The Contractor will be responsible for preventing spills in accordance with the project 
specifications and applicable federal, state and local regulations.  The Contractor will 
identify a properly trained site employee, involved with the day-to-day site operations to be 
the spill prevention and cleanup coordinator. The name(s) of the responsible spill 
personnel will be posted on-site.  Each employee will be instructed that all spills are to be 
reported to the spill prevention and cleanup coordinator.   
 
3.1 Spill Control Equipment 
 
Spill control/containment equipment will be kept in the Work Area.  Materials and 
equipment necessary for spill cleanup will be kept either in the Work Area or in an 
otherwise accessible on-site location.  Equipment and materials will include, but not be 
limited to, absorbent booms/mats, brooms, dust pans, mops, rags, gloves, goggles, sand, 
plastic and metal containers specifically for this purpose.  It is the responsibility of the 
Contractor to ensure the inventory will be readily accessible and maintained. 
 
3.2 Notification 
 
Workers will be directed to inform the on-site supervisor of a spill event.  The supervisor will 
assess the incident and initiate proper containment and response procedures immediately 
upon notification.  Workers should avoid direct contact with spilled materials during the 
containment procedures.  Primary notification of a spill should be made to the local Fire 
Department and Police Departments.  Secondary Notification will be to the certified 
cleanup contractor if deemed necessary by Fire and/or Police personnel.  The third level of 
notification (within 1 hour) is to the DEP or municipality’s Licensed Site Professional (LSP). 
The specific cleanup contractor to be used will be identified by the Contractor prior to 
commencement of construction activities. 



3.3 Spill Containment and Clean-Up Measures 
 
Spills will be contained with granular sorbent material, sand, sorbent pads, booms or all of 
the above to prevent spreading.  Certified cleanup contractors should complete spill 
cleanup.  The material manufacturer’s recommended methods for spill cleanup will be 
clearly posted and on-site personnel will be made aware of the procedures and the 
location of the information and cleanup supplies. 
 
3.4 Hazardous Materials Spill Report 
 
The Contractor will report and record any spill. The spill report will present a description of 
the release, including the quantity and type of material, date of the spill, circumstances 
leading to the release, location of spill, response actions and personnel, documentation of 
notifications and corrective measures implemented to prevent reoccurrence.   
 
This document does not relieve the Contractor of the Federal reporting requirements of 40 
CFR Part 110, 40 CFR Part 117, 40 CFR Part 302 and the State requirements specified under 
the Massachusetts Contingency Plan (M.C.P) relating to spills or other releases of oils or 
hazardous substances.  Where a release containing a hazardous substance or oil in an 
amount equal to or in excess of a reportable quantity established under either 40 CFR Part 
110, 40 CFR Part 117 or 40 CFR Part 302, occurs during a twenty-four (24) hour period, the 
Contractor is required to comply with the response requirements of the above mentioned 
regulations.  Spills of oil or hazardous material in excess of the reportable quantity will be 
reported to the National Response Center (NRC). 



 
SECTION 4: Contact Information/Responsible Parties 
 

Owner/Operator: 
Sunraise Development LLC 
26 Market Square 
Portsmouth, NH 03801 
(603) 969-8492 
 
Engineer: 
James I. Pearson, PE 
Weston & Sampson Engineers, Inc. 
55 Walkers Brook Drive, Suite 100 
Reading, MA 01867 
978-532-1900 
 
Site Inspector: 
TBD 
 
Contractor: 
TBD 

 
SECTION 5: Erosion and Sedimentation Control  
 
Erosion and Sedimentation Control Drawings can be found in the attached project plans.   
 
SECTION 6: Site Development Plan 
 
The Site Development Plan is included in the attached plans.   
 
SECTION 7: Operation and Maintenance of Erosion Control 
 
The erosion control measures will be installed as detailed in this plan and in the attached 
specification section 01570. If there is a failure to the controls the Contractor, under the 
supervision of the Engineer, will be required to stop work until the failure is repaired.   
 
Periodically throughout the work, whenever the Engineer deems it necessary, the sediment 
that has been deposited against the controls will be removed to ensure that the controls 
are working properly.  
 
SECTION 8: Inspection Schedule 
 
During construction, the erosion and sedimentation controls will be inspected daily.  Once 
the Contractor is selected, an onsite inspector will be selected to work closely with the 
Engineer to ensure that erosion and sedimentation controls are in place and working 
properly.  An Inspection Form is included. 



 

08/25/2016 01570-1 

 SECTION 01570 

 

ENVIRONMENTAL PROTECTION 

 

PART 1 – GENERAL 

 

1.01 DESCRIPTION: 

 

 A. The work covered by this section of the specifications consists of furnishing all labor, 

materials, tools and equipment and performing all work required for the prevention of 

environmental pollution during and as a result of construction operations under this 

contract. 

 

 B. The requirements set forth in this section of the specifications apply to cross-country 

areas, river and stream crossings, and construction in and adjacent to wetlands, unless 

otherwise specifically stated. 

 

 C. All work under this Contract shall be in accordance with the Conservation 

Commissions' Orders of Conditions as well as any conditional requirements applied, 

all of which are attached to Section 00890, PERMITS. 

 

D. Prior to commencement of work, the Contractor shall meet with representatives of the 

Engineer to develop mutual understandings relative to compliance of the 

environmental protection program. 

 

1.02 RELATED WORK: 

 

A. Section 00890, PERMITS 

 

B. Section 01330, SUBMITTALS 

 

C. Section 01562, DUST CONTROL 

 

D. Section 02230, CLEARING AND GRUBBING 

 

E. Section 02240, DEWATERING 

 

F. Section 02252, SUPPORT OF EXCAVATION 

 

G. Section 02300, EARTHWORK 

 

H. Section 02347, BENTONITE DAMS  

 

I. Section 02921, SURFACE RESTORATION OF CROSS COUNTRY AREAS 

 

1.03 SUBMITTALS: 
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A. The Contractor shall submit for approval six sets of details and literature fully 

describing environmental protection methods to be employed in carrying out 

construction activities within 100 feet of wetlands or across areas designated as 

wetlands. 

 

PART 2 - PRODUCTS 

 

2.01 SILT FENCE: 

 

A. The silt fence shall consist of a 3-foot wide continuous length sediment control fabric, 

stitched to a mesh backing, and stapled to pre-weathered oak posts installed as shown 

on the drawings.  The oak posts shall be 1-1/4-inches by 1-1/4-inches (Minimum 

Dimension) by 48-inches and shall be tapered.  The bottom edge of the silt fence shall 

be buried as shown on the drawings.   

 

B. The silt fence shall be DOT Silt Fence PPDM3611, as manufactured by U.S. Silt & 

Site Supply/Getsco, Concord, NH, or approved equal. 

 

C. Silt fence properties: 

 

Physical Properties Test Method Minimum Value 

Grab Strength, lbs. ASTM-D-4632 124 

Grab Elongation, % ASTM-D-4632 15 

Mullen burst, psi ASTM-D-3786 300 

Puncture, lbs. ASTM-D-4833 65 

Trapezoidal Tear, lbs. ASTM-D-4833 65 

UV Resistance2, %3 ASTM-D-4355 80@500 hrs. 

AOS, US Sieve No. ASTM-D-4751 30 

Flow Rate, gal/min/sq ft ASTM-D-4491 10 

Permittivity, (1/sec) gal/min/sq 

ft 

ASTM-D-4491 0.05 sec-1 

 

 

2.02 STRAW BALES: 

 

A. Straw bales shall consist of certified seed free stems of agricultural grain and cereal 

crops and shall be free of grasses and legumes. Standard bales shall be 14-inches 

high, 18- inches wide and 36- to 40-inches long tied with polypropylene twine and 

weigh within 5 percent of 7 lbs. per cubic ft.  

 

2.03 COMPOST FILTER TUBES: 

 

A. Compost filter tubes shall consist of a 100% biodegradable exterior jute or 

coir netting with 100% biodegradable interior filling as manufactured by 

Filtrexx©, Akron, Ohio (Phone: 877-542-7699; website: www.filtrexx.com), 

or approved equal. 
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2.04 SILT CURTAIN: 

 

A. The silt curtain shall be a Type-1-Silt-Barrier consisting of 18-ounce vinyl fabric skirt 

with a 6-inch marine quality floatation device. The skirt shall be ballasted to hang 

vertical in the water column by a minimum 3/16-inch galvanized chain. The silt 

curtain shall extend into the water as shown on the drawings. If necessary, join 

adjacent ends of the silt curtain by connecting the reinforcing grommets and 

shackling ballast lines.  

 

2.05 CATCH BASIN PROTECTION: 

 

A. To trap sediment and to prevent sediment from clogging drainage systems, catch 

basin protection in the form of a siltation sack (Siltsack as manufactured by ACF 

Environmental, Inc. or approved equal) shall be provided as approved by the 

Engineer. 

 

PART 3- EXECUTION 

 

3.01 NOTIFICATION AND STOPPAGE OF WORK: 

  

A. The Engineer will notify the Contractor in writing of any non-compliance with the 

provisions of the Order of Conditions.  The Contractor shall, after receipt of such 

notice, immediately take corrective action.  Such notice, when delivered to the 

Contractor or his authorized representative at the site of the work, shall be deemed 

sufficient for the purpose.  If the Contractor fails to act promptly, the Owner may 

order stoppage of all or part of the work through the Engineer until satisfactory 

corrective action has been taken.  No claim for an extension of time or for excess 

costs or damage incurred by the Contractor as a result of time lost due to any stop 

work orders shall be made unless it was later determined that the Contractor was in 

compliance. 

 

3.02 AREA OF CONSTRUCTION ACTIVITY: 

 

A. Insofar as possible, the Contractor shall confine his construction activities to those 

areas defined by the plans and specifications.  All land resources within the project 

boundaries and outside the limits of permanent work performed under this contract 

shall be preserved in their present condition or be restored to a condition after 

completion of construction at least equal to that which existed prior to work under 

this contract. 

 

3.03 PROTECTION OF WATER RESOURCES: 

 

 A. The Contractor shall not pollute streams, lakes or reservoirs with fuels, oils, bitumens, 

calcium chloride, acids or other harmful materials.  It is the Contractor's 

responsibility to comply with all applicable Federal, State, County and Municipal 

laws regarding pollution of rivers and streams. 
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 B. Special measures should be taken to insure against spillage of any pollutants into 

public waters. 

 

3.04 CONSTRUCTION IN AREAS DESIGNATED AS WETLANDS ON THE DRAWINGS: 

 

 A. Insofar as possible, the Contractor shall make every effort to minimize disturbance 

within areas designated as wetlands or within 100-feet of wetland resource areas.  

Total easement widths shall be limited to the widths shown. 

 

 B. The Contractor shall perform his work in such a way that these areas are left in the 

condition existing prior to construction. 

 

 C. The elevations of areas designated as wetlands shall not be unduly disturbed by the 

Contractor's operations outside of the trench limits.  If such disturbance does occur, 

the Contractor shall take all measures necessary to return these areas to the elevations 

which existed prior to construction. 

 

 D. In areas designated as wetlands, the Contractor shall carefully remove and stockpile 

the top 24 inches of soil.  This topsoil material shall be used as backfill for the trench 

excavation top layer.  The elevation of the trench shall be restored to the 

preconstruction elevations wherever disturbed by the Contractor's operation. 

 

 E. The Contractor shall use a trench box, sheeting or bracing to support the excavation 

in areas designated as wetlands.  

 

 F. Excavated materials shall not be permanently placed or temporarily stored in areas 

designated as wetlands.  Temporary storage areas for excavated material shall be as 

required by the Engineer. 

 

G. The use of a temporary gravel roadway to construct the pipeline in the wetlands area 

is not acceptable.  The Contractor will be required to utilize timber or rubber matting 

to support his equipment in these areas.  The timber or rubber matting shall be 

constructed in such a way that it is capable of supporting all equipment necessary to 

install the pipeline.  The timber or rubber matting shall be constructed of materials 

and placed in such a way that when removed the material below the matting will not 

be unduly disturbed, mixed or compacted so as to adversely affect recovery of the 

existing plant life. 

 

H. Bentonite dams shall be placed in wetlands to prevent drainage.  Locations for dams 

are as indicated on the drawings or as required by the Engineer. 

 

 

I. During construction, easements within wetlands shall be lined with a continuous 

straw wattles (aka compost filter tube, silt/filter sock). 

 

3.05 PROTECTING AND MINIMIZING EXPOSED AREAS: 
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A. The Contractor shall limit the area of land which is exposed and free from vegetation 

during construction.  In areas where the period of exposure will be greater than two 

(2) months, temporary vegetation, mulching or other protective measures shall be 

provided as specified. 

 

B. The Contractor shall take account of the conditions of the soil where temporary cover 

crop will be used to insure that materials used for temporary vegetation are adaptive 

to the sediment control.  Materials to be used for temporary vegetation shall be 

approved by the Engineer. 

 

3.06 LOCATION OF STORAGE AREAS: 

 

A. The location of the Contractor's storage areas for equipment and/or materials shall be 

upon cleared portions of the job site or areas to be cleared as a part of this project, and 

shall require written approval of the Engineer.  Plans showing storage facilities for 

equipment and materials shall be submitted for approval of the Engineer. 

 

B. No excavated materials or materials used in backfill operations shall be deposited 

within a minimum distance of one hundred (100) feet of any watercourse or any 

drainage facility.  Adequate measures for erosion and sediment control such as the 

placement of straw wattles around the downstream perimeter of stockpiles shall be 

employed to protect any downstream areas from siltation. 

 

C. There shall be no storage of equipment or materials in areas designated as wetlands. 

 

D. The Engineer may designate a particular area or areas where the Contractor may store 

materials used in his operations. 

 

E. Storage areas in cross-country locations shall be restored to pre-construction 

conditions with the planting of native species of trees and shrubs. 

 

3.07 PROTECTION OF LANDSCAPE: 

 

A. The Contractor shall not deface, injure, or destroy trees or shrubs nor remove or cut 

them without written authority from the Owner.  No ropes, cables, or guys shall be 

fastened to or attached to any existing nearby trees for anchorages unless specifically 

authorized by the Engineer.  Excavating machinery and cranes shall be of suitable 

type and be operated with care to prevent injury to trees which are not to be removed, 

particularly overhanging branches and limbs.  The Contractor shall, in any event, be 

responsible for any damage resulting from such use. 

 

B. Branches, limbs, and roots shall not be cut except by permission of the Engineer.  All 

cutting shall be smoothly and neatly done without splitting or crushing.  When there 

is unavoidable injury to branches, limbs and trunks of trees, the injured portions shall 

be neatly trimmed and covered with an application of grafting wax or tree healing 

paint as directed. 
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C. Where, in the opinion of the Engineer, trees may possibly be defaced, bruised, 

injured, or otherwise damaged by the Contractor's equipment or by his blasting or 

other operations, the Engineer may require the Contractor to adequately protect such 

trees by placing boards, planks, poles or fencing around them.  Any trees or landscape 

feature scarred or damaged by the Contractor's equipment or operations shall be 

restored as nearly as possible to its original condition at the expense of the 

Contractor.  The Engineer will decide what method of restoration shall be used, and 

whether damaged trees shall be treated and healed or removed and disposed of under 

the provisions of Section 02230, CLEARING AND GRUBBING. 

 

D. Cultivated hedges, shrubs, and plants which could be injured by the Contractor's 

operations shall be protected by suitable means or shall be dug up, balled and 

temporarily replanted and maintained.  After construction operations have been 

substantially completed, they shall be replanted in their original positions and cared 

for until growth is re-established.  If cultivated hedges, shrubs, and plants are injured 

to such a degree as to affect their growth or diminish their beauty or usefulness, they 

shall be replaced by items of a kind and quality at least equal to that existing at the 

start of the work. 

 

3.08 CLEARING AND GRUBBING: 

 

A. The Contractor shall clear and grub only on the Owner's land or the Owner's 

easements, and only the area required for construction operations, as approved by the 

Engineer.  Removal of mature trees (4 inches or greater DBH) will not be allowed on 

temporary easements. 

 

B. The Contractor shall not remove trees in the Owner's temporary easements without 

permission of the Engineer. 

 

3.09 DISCHARGE OF DEWATERING OPERATIONS: 

 

A. Any water that is pumped and discharged from the trench and/or excavation as part of 

the Contractor's water handling shall be filtered by an approved method prior to its 

discharge into a receiving water or drainage system. 

 

B. Under no circumstances shall the Contractor discharge water to the areas designated 

as wetlands.  When constructing in a wetlands area, the Contractor shall discharge 

water from dewatering operations directly to the nearest drainage system, stream, or 

waterway after filtering by an approved method. 

 

C. The pumped water shall be filtered through filter fabric and baled straw, a vegetative 

filter strip or a vegetated channel to trap sediment occurring as a result of the 

construction operations.  The vegetated channel shall be constructed such that the 

discharge flow rate shall not exceed a velocity of more than 1 foot per second.  

Accumulated sediment shall be cleared from the channel periodically. 
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3.10 DUST CONTROL: 

 

A. During the progress of the work, the Contractor shall conduct his operations and 

maintain the area of his activities, including sweeping and sprinkling of streets as 

necessary, to minimize creation and dispersion of dust.  If the Engineer decides it is 

necessary to use calcium chloride for more effective dust control, the Contractor shall 

furnish and spread the material, as directed.  Calcium chloride shall be as specified 

under Section 01562, DUST CONTROL. 

 

B. Calcium Chloride shall not be used for dust control within a drainage basin or in the 

vicinity of any source of potable water. 

 

3.11 SEPARATION AND REPLACEMENT OF TOPSOIL: 

 

A. Topsoil shall be carefully removed from cross-country areas where excavations are to 

be made, and separately stored to be used again as directed.  The topsoil shall be 

stored in an area acceptable to the Engineer and adequate measures shall be employed 

to prevent erosion of said material. 

 

3.12 COMPOST FILTER TUBES: 

 

A. To trap sediment and to prevent sediment from clogging drainage systems, compost 

filter tubes shall be used where shown on the drawings.  Care shall be taken to keep 

the tubes from breaking apart.  The tubes should be securely staked to prevent 

overturning, flotation, or displacement.  All deposited sediment shall be removed 

periodically.  Compost filter tubes shall not be placed within a waterway during 

construction of the pipeline crossing. 

 

3.13 ERECTION AND MAINTENANCE OF SILT FENCE: 

 

A. Where indicated on the drawings or where required by the Engineer, the Contractor 

shall erect and maintain a temporary silt fence.  In areas designated as wetlands, the 

Contractor shall line the limits of the construction easement with a silt fence.  The silt 

fence shall be used specifically to contain sediment from runoff water and to 

minimize environmental damage caused by construction.  

 

3.14 CATCH BASIN PROTECTION: 

  

A. Catch basin protection shall be used for every catch basin, shown on the plans or as 

required by the Engineer, to trap sediment and prevent it from clogging drainage 

systems and entering wetlands.  Siltation sacks shall be securely installed under the 

catch basin grate.  Care shall be taken to keep the siltation sacks from breaking apart 

or clogging.  All deposited sediment shall be removed periodically and at times prior 

to predicted precipitation to allow free drainage flow.  Prior to working in areas 

where catch basins are to be protected, each catch basin sump shall be cleaned of all 

debris and protected.  The contractor shall properly dispose of all debris at no 

additional cost to the Owner. 
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3.15 COMPOST FILTER TUBES: 

 

A. The compost filter tubes will be placed in a shallow trench (2-3 inches deep) and 

staked in the ground using wooden stakes driven at 4-foot intervals.  The wooden 

stakes will be placed at a minimum depth of 24-inches into the ground.   

  

 

END OF SECTION 
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  Weston & Sampson  
 
 

Inspection Form 

Inspected By: _______________________________ Date: ___________Time:________ 

YES NO 
DOES NOT 

APPLY ITEM 

      

Do any erosion/siltation control measures 
require repair or clean out to maintain adequate 
function? 

      
Is there any evidence that sediment is leaving 
the site and entering the wetlands? 

      
Are any temporary soil stockpiles or construction 
materials located in non-approved areas? 

      

Are on-site construction traffic routes, parking, 
and storage of equipment and supplies located 
in areas not specifically designed for them? 

 

Specific location, current weather conditions, and action to be taken: 

______________________________________________________________________________

______________________________________________________________________________

______________________________________________________________________________

______________________________________________________________________________

________________________________________________ 

Other Comments: 

______________________________________________________________________________

__________________________________________________________________ 

Pending the actions noted above I certify that the site is in compliance with the 

Construction Period Pollution Prevention and Erosion and Sedimentation Control Plan. 

 

Signature: ______________________________ Date: ___________________________ 
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Long Term Pollution Prevention Plan 
Sunraise Solar Project 

Holliston, MA 
 

To meet the requirements of Standard 4 of the Massachusetts Stormwater Handbook, this 
Long Term Pollution Prevention Plan is provided to identify the proper procedures of 
practices for source control and pollution prevention.   
 
Storage and Handling of Oil and other Hazardous Materials 
 
Oil or hazardous materials are not expected to be stored at this site. 
 
Vehicle Storage and Washing 
 
Vehicle storage or washing will not be performed at this site.  
 
Landscaping 
 
At a minimum, vegetation will be mowed/managed two to three times per year, May 
through September, or when vegetation reaches a height of 2 feet or more October 
through April.  It is not expected that fertilizers will be stored or used on site. Please see 
the Operations & Maintenance memorandum, dated January 21, 2019 for additional 
information. 
 
Septic System 
 
There will be no onsite septic facilities. 
 
 
Prohibition of Illicit Discharges 
 
Due to the nature of the development and the lack of storm drain infrastructure, illicit 
discharges are not expected to occur. 
 
 
Snow Disposal 
 
If access to the solar facility is required in winter months, the gravel access drives will be 
plowed.  Snow will be pushed to either side of the access drives. 
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1.0 Introduction 
 
The following document has been written to comply with the stormwater guidelines 
set forth by the Massachusetts Department of Environmental Protection 
(MassDEP).  The intent of these guidelines is to encourage Low Impact 
Development techniques to improve the quality of the stormwater runoff.  These 
techniques, also known as Best Management Practices (BMPs) collect, store, and 
treat the runoff before discharging to adjacent environmental resources. 
 
2.0 Purpose 
 
This Operation and Maintenance Plan (O&M Plan) is intended to provide a 
mechanism for the consistent inspection and maintenance of each BMP installed 
on the project site.  Included in this O&M Plan is a description of each BMP type 
and an inspection form for each BMP.  Sunraise Development is the owner and 
operator of the system and is responsible for its upkeep and maintenance.  This 
work will be funded on an annual basis through the owner’s operating budget. 
 
In the event the Owner sells the property, it is the Owner’s responsibility to transfer 
this plan as well as the past three years of operation and maintenance records to 
the new property owner. 
 
3.0 Vegetation and BMPs Description and Locations 

 
3.1 Detention Basins 
  

There are five detention basins on the project site. The purpose of the 
detention basins are to mitigate peak discharges. 

 
3.2 Outlet Control Structures 

 
There are five outlet control structures, one at each detention basin. The 
outlet control structures control stormwater flows out of each basin and 
release it in a controlled manner. 
 

3.3 Vegetative Cover 
 
The land area under the solar array will be seeded with a pasture grass and 
shall be maintained within the proposed lease area to prevent soil erosion.  
This area includes the fenced-in PV array area, gravel access roads, and a 
portion of the surrounding slopes. 
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3.4 Grassed Swales 
 

Grassed swales are located adjacent to the gravel road at the site.  Grassed 
swales serve as a natural filtering device to remove sediment from 
stormwater. 
 

3.5 Sediment Forebays 
 

There are two sediment forebays at the site, located at stormwater basins 
no. 1 and 4.  Forebays serve as settling basins for sediment. 

 
3.6 Riprap Aprons 
 

There are riprap aprons at each pipe outfall.  Riprap Aprons are intended to 
slow and spread stormwater leaving a pipe in order to prevent erosion. 
 

3.7 Gravel Roadway 
 

There is a gravel roadway along the eastern portions of the site.  The gravel 
roadway is intended to provide occasional access for maintenance vehicles.  
The gravel roadway is pitched into the site to prevent runoff from going 
toward abutting properties. 

 
4.0 Inspection, Maintenance Checklist and Schedule 
 
4.1 Detention Basins 

 
Inspect the detention basins quarterly in the first year and annually each 
spring thereafter. The detention basins must be mowed and all grass 
clippings & debris shall be removed as necessary. 

 
4.2 Outlet Control Structure 
 

Inspect the outlet control structures whenever the basins are inspected.  All 
orifices and outlets of the control structure must be kept clear and free to 
flow. Keep the inlet orifice clear of debris and trash and remove sediments 
and debris from the structure as necessary. Inspect the outlet pipe as well 
and remove all debris as necessary. 
 

4.3 Vegetative Control  
 

The operator of the solar facility shall conduct vegetation control within the 
lease area limits (including within the limits of the detention basin).  In 
general, no pesticides, herbicides or other chemical products are expected 
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to be used. Vegetation control by mechanical means shall be done between 
normal working hours, which are 7:00 AM and 7:00 PM Monday through 
Friday and Saturdays between 8:00 AM and 4:00 PM.   
  
Vegetation control inside array area will be maintained by use of 
conventional mowers, cutters, weed whacker to maintain optimal 
performance of PV system and visual perception of the site. The lower 
elevation of the panels is on the order of two to three feet from the ground, 
so the grass may be allowed to grow until cutting is needed. The grass 
species to be planted will generally require cutting once to three times per 
year, depending on the weather. Where the operator may elect to clean the 
panels if soiling is excessive due to birds or other unforeseen activities, the 
panels are generally considered self-cleaning during normal rainfall events 
and very little cleaning is expected. 
 
Operator will perform general landscape maintenance, including topping off 
of fill or gravel areas with matching gravel as may become necessary. This 
may also include pruning of trees and bushes on site that may overhang 
and cause shading of the PV panels or potential damage to fencing or 
equipment. In general, the operator will maintain compliance with the final 
plan approved by the Town. 

 
4.4 Grassed Swales 
 

Mowing: Set the mower blades no lower than 3 to 4 inches above the 
ground.  Do not mow beneath the depth of the design flow during the storm 
associated with the water quality event (e.g., if the design flow is no more 
than 4 inches, do not cut the grass shorter than 4 inches).  Mow on an as-
needed basis during the growing season so that the grass height does not 
exceed 6 inches. 
 
Inspection:  Inspect semi-annually the first year, and at least once a year 
thereafter.  Inspect the grass for growth and the side slopes for signs of 
erosion and formation of rills and gullies.  Plant an alternative grass species 
if the original grass cover is not successfully established.  If grass growth is 
impaired by winter road salt or other deicer use, re-establish the grass in the 
spring. 
 
Trash/Debris Removal:  Remove accumulated trash and debris prior to 
mowing.   

 
Sediment Removal:  Check on a yearly basis and clean as needed.  Use 
hand methods (i.e., a person with a shovel) when cleaning to minimize 
disturbance to vegetation and underlying soils.  Sediment build-up in the 



Sunraise Solar Project – Holliston MA  April 15, 2020 
Operation and Maintenance Plan   Page 4 
 

 

grass channel reduces its capacity to treat and convey the water quality 
event, 2-year and 10-year 24-hour storm. 
 

4.5 Sediment Forebays 
 

Sediments and associated pollutants are removed only when sediment 
forebays are actually cleaned out, so regular maintenance is essential. 
Frequently removing accumulated sediments will make it less likely that 
sediments will be resuspended. At a minimum, inspect sediment forebays 
monthly and clean them out at least four times per year.  Stabilize the floor 
and sidewalls of the sediment forebay before making it operational, 
otherwise the practice will discharge excess amounts of suspended 
sediments.  When mowing grasses, keep the grass height no greater than 6 
inches.  Set mower blades no lower than 3 to 4 inches.  Check for signs of 
rilling and gullying and repair as needed. After removing the sediment, 
replace any vegetation damaged during the clean-out by either reseeding or 
re-sodding. When reseeding, incorporate practices such as hydroseeding 
with a tackifier, blanket, or similar practice to ensure that no scour occurs in 
the forebay, while the seeds germinate and develop roots. 

 
4.6 Riprap Aprons 
 

Inspect riprap aprons regularly, especially after large rainfall events, but at 
least annually.  Note and repair any erosion or low spots in the apron.  
Inspect areas adjacent to and/or downstream of the apron for signs of 
erosion.  Provide additional riprap as needed to protect areas that are 
experiencing erosion. 

 
4.7 Gravel Roadway 
 

Inspect the gravel roadway each spring for potholes, rutting, or signs of 
erosion.  Place and compact new gravel as needed in any areas where 
these defects are noted.  Maintain a cross-pitch to direct runoff away from 
abutting properties. 

 
4.8 Inspections and Record Keeping 
 

 An inspection form should be filled out each, and every time maintenance 
work is performed. 

  A binder should be kept that contains all of the completed inspection forms 
and any other related materials. 

 A review of Operation & Maintenance actions should take place annually 
such that the Stormwater BMPs and vegetative cover are being taken care of 
in the manner illustrated in this Operation & Maintenance Plan. 
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 Operation & Maintenance log forms for the last three years, at a minimum, 
shall be kept on site. 

 The inspection and maintenance schedule may be refined in the future 
based on the findings and results of this Operation & Maintenance program 
or policy. 

 
5 Contacts 
 
The solar project being developed at 0 Marshall Street is being developed under a 
long-term lease agreement between the landowner and the solar developer. The 
solar developer will be responsible for construction, operation and maintenance of 
the solar project, including associated stormwater management systems. The 
landowner and developer (responsible party) information are as follows: 
 
5.1 Property Owner 

 
J. Michael Norton, Trustee 
Greenview Reality Collateral Trust, LLC 

  165 Main Street, Suite 206A 
  Medway, MA 02053 
 
5.2 Developer/Responsible Party for Site Operation & Maintenance 
 

Marshall Street Solar, LLC 
  Mr. Joe Harrison 
  26 Market Street 
  Portsmouth, NH 03801 
  Phone (207) 432-1317 
  e-mail: joe@sunraiseinvestments.com 
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6 Public Safety 
 
6.1 The site is situated in a rural location with very limited potential for public 

access.  Perimeter fencing will be provided around the site to limit incidental 
access. 

 
6.2 In the event of an emergency at the site, the following are the local 

Emergency Contacts: 
 

Town of Holliston Police Department 
  550 Washington Street 

Holliston, MA 01746 
  Phone: (508) 429-1212 (Non-emergency) 
  Emergency: 911 
 

Town of Holliston Fire Department 
  Holliston Town Hall 
  703 Washington Street 
  Holliston, MA 01746 
  Phone: (508) 429-4631 (Non-emergency) 
  Emergency: 911  
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INSPECTION CHECKLIST SHEETS 
 
Detention Basin: 
  
Frequency:   Inspect the detention basin four times (quarterly) in the first 

year and then annually during the spring each year after 
  
Inspected By:     _________________  Date: ____________  
Observations:    ___________________________________  
       ___________________________________  
       ___________________________________  
  
Actions Taken:   ___________________________________  
       ___________________________________  
       ___________________________________  
  
Instructions:   Remove accumulated sediments from the floor of the basin 

along with trash and debris. Check basin slopes for signs or 
rilling or cracking and repair as necessary. Mow the basin floor 
and sides, and remove clippings.  
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Outlet Control Structure: 
  
Frequency:   Inspect the structure four times (quarterly) in the first year and 

then annually during the spring each year or whenever 
inspecting the detention basin. 

                                            
  
Inspected By:     _________________  Date: ____________  
Observations:    ___________________________________  
       ___________________________________  
       ___________________________________  
  
Actions Taken:   ___________________________________  
       ___________________________________  
       ___________________________________  
  
Instructions:   Remove accumulated sediments and debris from the 

structure. Ensure the inlet orifice and grate are free from debris 
and are not blocked.  Check the outlet pipe for obstructions 
and remove any debris as necessary. 
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Vegetative Cover: 
  
Frequency:   Mow grassed areas weekly during the growing season. 

Inspect the vegetative cover four times (quarterly) in the first 
year and then annually during the spring each year after 

                                            
  
Inspected By:     _________________  Date: ____________  
Observations:    ___________________________________  
       ___________________________________  
       ___________________________________  
  
Actions Taken:   ___________________________________  
       ___________________________________  
       ___________________________________  
  
Instructions:   Maintain vegetative control by use of conventional mowers, 

cutters, and weed whacker. Aerate and dethatch grass as 
needed on a seasonal basis. Particular attention shall be 
made to address vegetative growth that encroaches upon the 
lower limit of the solar panels. Operator will perform general 
landscape maintenance, including topping off of fill or gravel 
areas with matching gravel as may become necessary. This 
may also include pruning of trees and bushes on site that may 
overhang and cause shading of the PV panels or potential 
damage to fencing or equipment.  
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Grassed Swales: 
  
Frequency:   Mow on an as-needed basis during the growing season so 

that the grass height does not exceed 6 inches.  Inspect semi-
annually the first year, and at least once a year thereafter.                                      

  
Inspected By:     _________________  Date: ____________  
Observations:    ___________________________________  
       ___________________________________  
       ___________________________________  
  
Actions Taken:   ___________________________________  
       ___________________________________  
       ___________________________________  
  
Instructions:   Mowing: Set the mower blades no lower than 3 to 4 inches 

above the ground.  Do not mow beneath the depth of the 
design flow during the storm associated with the water quality 
event (e.g., if the design flow is no more than 4 inches, do not 
cut the grass shorter than 4 inches). 

 
Inspection:  Inspect the grass for growth and the side slopes 
for signs of erosion and formation of rills and gullies.  Plant an 
alternative grass species if the original grass cover is not 
successfully established.  If grass growth is impaired by winter 
road salt or other deicer use, re-establish the grass in the 
spring. 

 
Trash/Debris Removal:  Remove accumulated trash and 
debris prior to mowing.   

 
Sediment Removal:  Use hand methods (i.e., a person with a 
shovel) when cleaning to minimize disturbance to vegetation 
and underlying soils.  Sediment build-up in the grass channel 
reduces its capacity to treat and convey the water quality 
event, 2-year and 10-year 24-hour storm. 
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Sediment Forebays: 
  
Frequency:   At a minimum, inspect sediment forebays monthly and clean 

them out at least four times per year.   
  
Inspected By:     _________________  Date: ____________  
Observations:    ___________________________________  
       ___________________________________  
       ___________________________________  
  
Actions Taken:   ___________________________________  
       ___________________________________  
       ___________________________________  
  
Instructions:   Sediments and associated pollutants are removed only when 

sediment forebays are actually cleaned out, so regular 
maintenance is essential. Frequently removing accumulated 
sediments will make it less likely that sediments will be 
resuspended. Stabilize the floor and sidewalls of the sediment 
forebay before making it operational, otherwise the practice 
will discharge excess amounts of suspended sediments.  
When mowing grasses, keep the grass height no greater than 
6 inches.  Set mower blades no lower than 3 to 4 inches.  
Check for signs of rilling and gullying and repair as needed. 
After removing the sediment, replace any vegetation damaged 
during the clean-out by either reseeding or re-sodding. When 
reseeding, incorporate practices such as hydroseeding with a 
tackifier, blanket, or similar practice to ensure that no scour 
occurs in the forebay, while the seeds germinate and develop 
roots. 
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Riprap Aprons: 
  
Frequency:   Inspect riprap aprons regularly, especially after large rainfall 

events, but at least annually.   
  
Inspected By:     _________________  Date: ____________  
Observations:    ___________________________________  
       ___________________________________  
       ___________________________________  
  
Actions Taken:   ___________________________________  
       ___________________________________  
       ___________________________________  
  
Instructions:   Note and repair any erosion or low spots in the apron.  Inspect 

areas adjacent to and/or downstream of the apron for signs of 
erosion.  Provide additional riprap as needed to protect areas 
that are experiencing erosion. 
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Gravel Roadway: 
  
Frequency:   Inspect the gravel roadway each spring. 
  
Inspected By:     _________________  Date: ____________  
Observations:    ___________________________________  
       ___________________________________  
       ___________________________________  
  
Actions Taken:   ___________________________________  
       ___________________________________  
       ___________________________________  
  
Instructions:   Inspect for potholes, rutting, or signs of erosion.  Place and 

compact new gravel as needed in any areas where these 
defects are noted.  Maintain a cross-pitch to direct runoff away 
from abutting properties. 
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Illicit Discharge Compliance Statement 
 
Section I – Purpose/Intent 
 
The purpose of this document is to provide for the health, safety, and general welfare of 
the citizens of Holliston, Massachusetts through the regulation of non-stormwater 
discharges into existing outstanding resource areas near the site to the maximum extent 
practicable, as required by federal and state law.  This document establishes methods for 
controlling the introduction of pollutants into existing outstanding resource areas to 
comply with requirements of the National Pollutant Discharge Elimination System 
(NPDES) permit process. 
 
Section II - Definitions 
 
For the purposes of this statement, the following shall apply: 
 
Best Management Practices (BMPs):  Schedules of activities, prohibitions of practices, 
general good housekeeping practices, pollution prevention and educational practices, 
maintenance procedures, and other management practices to prevent or reduce the 
discharge of pollutants directly or indirectly to stormwater, receiving waters, or stormwater 
conveyance systems. BMPs also include treatment practices, operating procedures, and 
practices to control site runoff, spillage or leaks, sludge or water disposal, or drainage 
from raw materials storage. 
 
Clean Water Act:  The federal Water Pollution Control Act (33 U.S.C § 1251 et seq.), and 
any subsequent amendments thereto. 
 
Construction Activity:  Activities subject to the Massachusetts Erosion and Sedimentation 
Control Act or NPDES Construction Permits. Such activities include but are not limited to 
clearing and grubbing, grading, excavating, and demolition. 
 
Hazardous Materials:  Any material, including any substance, waste, or combination 
thereof, which because of its quantity, concentration, or physical, chemical, or infectious 
characteristics may cause, or significantly contribute to, a substantial present or potential 
hazard to human health, safety, property, or the environment when improperly treated, 
stored, transported, disposed of, or otherwise managed. 
 
Illegal Connection:  An illegal connection is defined as either of the following: 
 

a. Any pipe, open channel, drain or conveyance, whether on the surface or 
subsurface, which allows an illicit discharge to enter the outstanding resource area 
including but not limited to any conveyances which allow any non-stormwater 
discharge including sewage, process wastewater, and wash water, regardless of 
whether said drain or connection has been previously allowed, permitted, or 
approved by an authorized enforcement agency; or 
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b. Any pipe, open channel, drain or conveyance connected to the Town of Holliston 
storm water treatment system which has not been documented in plans, maps, or 
equivalent records and approved by an authorized enforcement agency. 

 
Illicit Discharge:  Any direct or indirect non-stormwater discharge to the City of Peabody 
stormwater treatment system, except as exempted in Section II of this ordinance. 
 
Industrial Activity:  Activities subject to NPDES Industrial Permits as defined in 40CFR, 
Section 122.26 (b) (14). 
 
National Pollutant Discharge Elimination System (NPDES) Stormwater Discharge Permit:  
A permit issued by MassDEP under authority delegated pursuant to 33 USC § 1342 (b) 
that authorizes the discharge of pollutants to waters of the United States, whether the 
permit is applicable on an individual, group, or general area-wide basis. 
 
City of Peabody Stormwater Treatment System:  Any facility, owned or maintained by the 
City, designed or used for collecting and/or conveying stormwater, including but not 
limited to roads with drainage systems, Town of Holliston streets, curbs, gutters, inlets, 
catch basins, piped storm drains, pumping facilities, infiltration, retention and detention 
basins, natural and man-made or altered drainage channels, reservoirs, and other 
drainage structures. 
 
Non-Stormwater Discharge:  Any discharge to the storm drain system that is not 
composed entirely of stormwater. 
 
Person:  Any individual, association, organization, partnership, firm, joint venture, public 
or private corporation, trust, estate, commission, board, public or private institution, utility, 
cooperative, city, county or other political subdivision of the State, interstate body, or any 
other legal entity. 
 
Pollutant:  Anything which causes or contributes to pollution. Pollutants may include, but 
are not limited to: paints, varnishes, and solvents; petroleum hydrocarbons; automotive 
fluids; cooking grease; detergents (biodegradable or otherwise); degreasers; cleaning 
chemicals; non-hazardous liquid and solid wastes; refuse, rubbish, garbage, litter, or 
other discarded or abandoned objects and accumulations, so that same may cause or 
contribute to pollution; floatables; pesticides, herbicides, and fertilizers; liquid and solid 
wastes; sewage, fecal coliform and pathogens; dissolved and particulate metals; animal 
wastes; wastes and residues that result from constructing a building or structure; concrete 
and cement; and noxious or offensive matter of any kind. 
 
Pollution:  Contamination or other alteration of any water’s physical, chemical, or 
biological properties by addition of any constituent including but not limited to a change 
in temperature, taste, color, turbidity, or odor of such waters, or the discharge of any 
liquid, gaseous, solid, radioactive, or other substance into any such waters as will or is 
likely to create a nuisance or render such waters harmful, detrimental, or injurious to the 
public health, safety, welfare, or environment, or to domestic, commercial, industrial, 
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agricultural, recreational, or other legitimate beneficial uses, or to livestock, wild animals, 
birds, fish or other aquatic life. 
 
Premises:  Any building, lot, parcel of land, or portion of land whether improved or 
unimproved including adjacent sidewalks and parking strips. 
 
Stormwater:  Any surface flow, runoff, and drainage consisting entirely of water from any 
form of natural precipitation, and resulting from such precipitation. 
 
Wastewater:  Any water or other liquid discharged from a facility, that has been used, as 
for washing, flushing, or in a manufacturing process, and so contains waste products. 
 
Section III - Prohibitions 
 
Prohibition of Illicit Discharges: 
 
No person shall throw, drain, or otherwise discharge, cause or allow others under its 
control to throw, drain, or otherwise discharge into the Town of Holliston stormwater 
treatment system or watercourses any materials, including but not limited to, any 
pollutants or waters containing any pollutants, other than stormwater.  The 
commencement, conduct, or continuance of any illicit discharge to the storm drain system 
is prohibited except as described as follows: 
 
1. Water line flushing performed by a government agency, other potable water sources, 

landscape irrigation or lawn watering, diverted stream flows, rising ground water, 
ground water infiltration to storm drains, uncontaminated pumped ground water, 
foundation or footing drains (not including active groundwater dewatering systems), 
crawl space pumps, air conditioning condensation, springs, natural riparian habitat or 
wetland flows, and any other water source not containing pollutants; 

 
2. Discharges or flows from fire fighting, and other discharges specified in writing by the 

Town of Holliston as being necessary to protect public health and safety; 
 
3. Dye testing is an allowable discharge, but requires a verbal notification to the Town of 

Holliston prior to the time of the test; 
 
4. Any non-stormwater discharge permitted under an NPDES permit, waiver, or waste 

discharge order issued to the discharger and administered under the authority of the 
Federal Environmental Protection Agency, provided that the discharger is in full 
compliance with all requirements of the permit, waiver, or order and other applicable 
laws and regulations, and provided that written approval has been granted for a 
discharge to the Town of Holliston stormwater treatment system. 
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Section IV - Industrial or Construction Activity Discharges 
 
Any person subject to an industrial or construction activity NPDES stormwater discharge 
permit shall comply with all provisions of such permit.  Proof of compliance with said 
permit may be required in a form acceptable to the Town of Holliston Department of Public 
Works prior to allowing discharges to the Holliston stormwater treatment system. 
 
Section V - Notification of Spills and Accidental Discharges 
 
Notwithstanding other requirements of law, as soon as any person responsible for a 
facility, activity or operation, or responsible for emergency response for a facility, activity 
or operation has information of any known or suspected release of pollutants or non-
stormwater discharges from that facility, activity, or operation which are resulting or may 
result in illicit discharges or pollutants discharging into stormwater, the Town of Holliston 
stormwater treatment system, State Waters, or Waters of the U.S., said person shall take 
all necessary steps to ensure the discovery, containment, and cleanup of such release 
so as to minimize the effects of the discharge.  In the event of such a release of hazardous 
materials, said person shall immediately notify emergency response agencies of the 
occurrence via emergency dispatch services.  In the event of a release of non-hazardous 
materials, said person shall notify the Town of Holliston Public Services Department in 
person or by phone no later than the next business day, including the nature, quantity 
and time of occurrence of the discharge. Notifications in person or by phone shall be 
confirmed by written notice, via certified mail return receipt requested addressed to the 
Town of Holliston Public Services Department within three (3) business days of the initial 
notice.  If the discharge of prohibited materials emanates from a commercial or industrial 
establishment, the owner or operator of such establishment shall also retain an on-site 
written record of the discharge and the actions taken to prevent its recurrence. Such 
records shall be retained for at least three years. 
 
 
IN WITNESS WHEREOF the parties hereto have executed copies of this Agreement on 
the ______ day of ____________________, ______. 
 
 
 
        
Joe Harrison 
Director of Project Development 
SunRaise Investments llc 
PO Box 1320 
Portsmouth NH 03802 
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