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1.1 EXECUTIVE SUMMARY 
 
In accordance with the provisions of the Town of Weymouth Zoning Bylaws, the Applicant 
Elksy  Development,  LLC.  (Elksy)  proposes,  Cornerstone  at Weymouth, which  is  to  be  a 
three‐story Senior Living Center, with 147  independent senior  living units consisting of 5 
studios, 122 one‐bedroom units, and 20 two‐bedroom units in 83,500±SF of floor area on 
the  subject  property  at  1197  and  1215 Washington  Street.  There  will  also  be  several 
commercial  services  for  the  residents of  including a pub,  theater,  salon, dining  facilities, 
commercial  kitchen,  commercial  laundry  space,  various administrative  jobs, as well as a 
chapel and activity area for residents. An outdoor courtyard is proposed on the interior to 
the  site,  and  an  onsite walking  path  and  recreational  facilities  are  proposed  for  use  by 
residents. A surface lot with 133 spaces for residents and staff is also proposed. 
 
The project site is comprised of two (2) parcels identified as Assessors Map 35, Block 447, 
Lots 1 and 3. The combined parcels consists of 4.81 +/‐ acres of land and lies within three 
(3)  underlying  zoning  districts  Highway  Transition  (HT)  Limited  Business  (B‐1)  and 
Residence  (R‐1)  and  the  Commercial  Corridor  Overlay  District  (CCOD)‐  Low  Density 
Subzone. The site is bound by Pleasant Street to the East, Washington Street to the North 
and  a mixture  of  businesses  and  residential  homes  to  the west  and  south.  An  ANR  to 
merge the land into one parcel will follow.  
 

1.2 APPROVALS BEING SOUGHT 
 
A  Notice  of  Intent  (NOI)  is  being  filed  with  the  Town  of  Weymouth  Conservation 
Commission and the Massachusetts Department of Environmental Protection (MA DEP) for 
the  proposed work.  The  project  is  proposed  to  be  permitted  through  a  Special  Permit 
process with Site Plan Review with the Board of Zoning Appeals (application has been filed) 
under  the  Commercial  Corridor  Overlay  District  (CCOD)  as  a  Mixed‐Use  Development 
project. 

 
The  applicant  requests  that  the  permit  approvals  encompass  the  entirety  of  the  scope 
listed below, and as shown in the accompanying plan set: 
 

 The demolition of the existing buildings and structures on the Property 

 The construction of one (1) new mixed use three‐story building  

 Amenity and support space 

 Surface parking for vehicles 

 Associated drainage and utilities 

1.3 FEMA FLOODPLAIN SUMMARY 
 
This  site  is  not  located  within  the  mapped  100‐year  floodplain  per  FEMA  Firm  Panel 
25021C0233E (please refer to Figure 3) with effective date of 7/17/2012.   
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1.4 ON‐SITE SOIL INFORMATION 

 
The Natural  Resource  Conservation  Service  (NRCS) maps  the majority  of  on‐site  soil  as 
Urban Land, 0 to 15 percent slopes, Soil Map Unit 602, classified as Hydrologic Soil Group 
(HSG)  “A.”  This  soil  is  primarily  representative  in  the  location  of  the  proposed 
development. According to the NRCS mapping, there are also two (2) other soils present in 
the southern areas of the parcel; Swansea Muck, Soil Map Unit 51, and Merrimac‐Urban 
Land Complex, Soil Map 626B.  
 
Soil X, Corp. performed ten (10) borings on 8/31/21. A sketch of locations and boring logs 
are enclosed in Section 6.  
 
Supplemental test pits were performed by Crocker Design Group on July 19, 2022. 
 
In general, the soils within the area of the proposed development were sands towards the 
front of the site and transition to a loamy sand/sand towards the rear of the site. Based on 
the soil types , an infiltration rate of 8.27 in/hour was utilized on the front two infiltration 
basins and a rate of 2.41 inch/hour was used for the rear infiltration system. 
 
Please refer to Section 6 for complete soil information.  
 

1.5 WETLANDS AND ENVIRONMENTAL RESOURCE AREA ANALYSIS 
 
The  project  contains  two  (2)  jurisdictional wetland  resources  and  therefore  the  project 
must be permitted through MA DEP and the Weymouth Conservation Commission. Work is 
proposed within the buffer zones of the Bordering Vegetated Wetlands (BVW) within the 
site.  
 
The  site  does  not  contain  any  areas  designated  as  Estimated  or  Priority  Endangered 
Species Habitat, certified vernal pools or Areas of Critical Environmental Concern.  The site 
does  not  contain  areas  classified  as  Estimated Habitats  of  Rare Wildlife  by  the Natural 
Heritage and Endangered  Species Program of  the Division of  Fisheries and Wildlife. The 
project  site  is  not within  any  “Critical Areas”  (Per MassGIS Oliver Viewer) which would 
require enhanced water quality treatment per the Massachusetts Stormwater Standards. 
 
The wetland  resource areas  throughout and bordering  the property were delineated by 
South River  Environmental  on  September  24,  2021  and  field  located  by Crocker Design 
Group in February 2022. Within the site, he wetlands are flagged WF‐A2 – WF‐14 and WF‐
B1 – WF‐B27, respectively. 
 
The following is a summary of the buffer and protection zones that portions of the project 
are proposed within: 
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1) 100’ Bordering Vegetated Wetland (BVW) Buffer (310 CMR 10.55). 

 
  Portions of the proposed improvements, including, but not limited to a parking 

lot, a retaining wall, portions of the residential buildings, garages, a swimming 
pool/outdoor  amenity  space  and  related  drainage  and  utilities  are  proposed 
within the 100’ BVW buffer zone. The proposed construction will  improve the 
quality  and  the  peak  flows  of  the  runoff  into  the BVW  from within  the  100’ 
BVW buffer. Please see the accompanying plan set and supporting information 
for more details on the work proposed within the 100’ BVW.   

 
2) 25’ BVW No‐ Touch‐Buffer (Weymouth Wetland Regulations, Part IX (2)) 

 

The  Town  of  Weymouth  does  have  Town  by‐laws  for  wetland  protection, 
including  a  25’  “No‐touch”  Buffer  to  the  BVW  for  residential  projects.  The 
majority of the project is outside the 25’ buffer, however, there are a few small 
areas of encroachment. We note  the existing developed property encroaches 
on the 25’ buffer today as well. 

 
1.6 BUFFER ZONE RESTORATION AND ENHANCEMENT  

 
The Project does not propose any alterations  to Bordering Vegetated Wetlands  (“BVW”) 
regulated under  the Bylaw and Massachusetts Wetlands Protection Act  regulations  (310 
CMR 10.55). The project does propose impacts to approximately 2,590 SF of 25’ BVW No‐
Touch Buffer (Weymouth Wetland Regulations, Part  IX (2)), however, 2,687 SF of the 25’ 
BVW  Buffer  was  already  developed  in  the  existing  condition.  The  Project  proposes  to 
enhance  and  restore  portions  of  the  buffer  zone  that  were  developed  in  the  existing 
conditions  and where  the proposed project pulls back  the development  from  the BVW. 
The  Buffer  Zone  restoration  area  proposes  native  plantings  like  those  found  in  the 
surrounding area. Buffer zone enhancement is approximately 921 SF±. Please refer to the 
Landscape  Sheets  included  in  the plan  set  for more details on  the Buffer  Enhancement 
Area.  
 
 

1.7  OBJECTIVE OF CALCULATIONS 
 
The purpose of  this  stormwater  analysis  is  to  examine  the  stormwater  runoff  from  the 
proposed  site  based  upon  the Massachusetts  Department  of  Environmental  Protection 
Stormwater Management Policy and the applicable provisions of the Town of Weymouth 
Bylaws and regulations.   
 
The  goal  of  the  stormwater management  system  design  on  this  project  is  to  provide 
improved  water  quality,  reduce  post‐development  peak  runoff  rates  below  pre‐
development  peak  flow  rates, maximize  the  opportunities  for  recharge  and  infiltration, 
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and  protect  the  surrounding  area  from  any  potential  flooding  and/or  environmental 
impacts associated with the unmitigated condition.   The  following stormwater hydrology 
calculations were performed using  the 2‐year, 10‐year, 25‐year, and 100‐year  frequency, 
NOAA‐14 Precipitation data design storms and were compared for both pre‐development 
and post‐development conditions.   

 
1.8  METHODOLOGY 

 
We utilized the  latest version of Hydro CAD for the overall stormwater hydrology/routing 
analysis to assess and compare peak rates of runoff at the various discharge points from 
the  subject  property.    We  then  utilized  the  Hydraflow  Storm  Sewers  Extension  Pack 
through AutoCAD Civil 3d to analyze the pipe design and to select appropriate pipe sizing.   
 
Refer  to  Section  3  –  Hydrocad  Model,  which  includes  the  detailed  print‐out  of  the 
HydroCAD Model Reports  for  the  2,  10,  25  and  100‐year  storms  as well  as  Section  7  – 
Hydraulic Pipe Analysis / Sizing.   
 

1.9  SITE HYDROLOGY 
 
Existing Conditions 
 
Please  refer  to  the attached Existing Conditions Watershed Analysis Plan  in Section 3 of 
this  report.  Almost  the  entire  site  is  developed.  The  site  topography  peaks  along 
Washington Street and  in  the South portion at approximately elevation 95+/‐ of  the site 
and then slopes down towards the surrounding  features  including elevation 85 +/‐ along 
Pleasant  Street. The  site  relies entirely on  sheetflow drainage  towards  the  south of  the 
site.  
 
For the purposes of this analysis, the pre‐ and post‐ development drainage conditions were 
analyzed at three  (3) “design points” where stormwater runoff currently drains  to under 
existing conditions. The design points are described below:  
 

 Design Point #1 (PD1) is toward Wetland Series B, to the Southeast of the parcel. 

 Design Point #2 (PD2) is Pleasant Street. 

 Design Point #3 (PD3) is the southern property line. 
 
The  existing  property  has  been  divided  into  three  subcatchments  areas  based  on  the 
existing site topography and flow paths.   

 The E‐1  subcatchment discharges  toward  the wetland  resource  area  (PD1)  along 
pleasant street and consists of the entire main parking lot and the main building.   

 The  E‐2  sub  catchment  consists  of  some  parking  areas  and  buildings  that  are 
discharging towards Pleasant street (PD2).  
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 The sub catchment E‐3 consists of small area of landscape discharging towards the 
southern property line (PD3).  

 
The sub catchment areas have been analyzed and assigned an appropriate Curve Number 
to  represent  the  existing  impervious  cover  and  underlying  soils  conditions.  Time  of 
concentration  has  been  computed  and  the  extent  of  pervious  vs.  impervious  cover 
computed.   This data was then  input  into HydroCAD to determine peak rates of runoff at 
the three design points (identified as “Points of Analysis”) which provide the locations for 
which  to compare existing versus proposed conditions  to document compliance  that  the 
peak  rates have been  reduced  in  the  regulatory  storm events  as  required.   A  Summary 
table is provided in the Hydrology Model Results and Conclusions Section below.   
 
Proposed Conditions 
 
Please refer to the attached Proposed Conditions Watershed Analysis Plan in Section 3 of 
this  report.   The proposed development has been divided  into multiple  sub  catchments 
based on grading and drainage system components and building roof collection systems. 
Appropriate  Times  of  Concentration  and  Curve  Numbers  have  been  assigned  for  each 
catchment  area.    A  Summary  table  is  provided  in  the  Hydrology  Model  Results  and 
Conclusions Section below.     
 
Hydrology Model Results and Conclusions 
 
The goal of the stormwater design for the project is to fully comply with the Massachusetts 
Stormwater Policy and  the Town of Weymouth Regulations.   This analysis  confirms  that 
the stormwater system is receiving proper treatment and peak rates and volumes of runoff 
have been  reduced  to below pre‐development  rates and volumes and using  stormwater 
Best Management Practices  including deep sump hooded catch basins, and 3  infiltration 
basins.   The results of the pre‐ and post‐development hydrology calculations provided  in 
Section 3 are summarized in the following tables: 
 
 

Pre Post % Reduction Pre Post % Reduction Pre Post % Reduction

PD1 6.36 3.66 ‐42% 13.47 8.27 ‐39% 25.57 22.4 ‐12%

PD2 0.52 0.07 ‐87% 1.06 0.27 ‐75% 1.96 0.66 ‐66%

PD3 0.00 0.00 N/A 0.00 0.00 N/A 0.00 0.00 na

Point of 

Analysis

2‐Year Storm (cfs) 10‐Year Storm (cfs) 100‐Year Storm (cfs)

Peak Rates
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Pre Post ∆ Pre Post ∆ Pre Post ∆

PD1  20,121  11,823  ‐41.2% 41,697   26,828  ‐35.66% 79,791   58,237  ‐27.01%

PD2 1,630    322       ‐80% 3,280    895       ‐73% 6,148    2,071    ‐66%

PD3          ‐    ‐                ‐            ‐             ‐             ‐           41          41              ‐   

Total  21751 12145 ‐9606 44977 27723 ‐17254 85,980   60,349  ‐25631

Point of 

Analysis

2‐Year Storm (cf) 10‐Year Storm (cf) 100‐Year Storm (cf)

Volumes

 
 
As can be seen based on the above tables, the peak stormwater runoff rates and volumes 
generated by the development are the same or less in post development conditions versus 
the existing conditions in all cases.  Refer to Section 3 for copies of the HydroCAD Analysis 
and pre and post development watershed plans.     
 

1.6  STORMWATER MANAGEMENT 
 

The  following  section  describes  each  of  the  ten  (10)  Massachusetts  Stormwater 
Management Standards and describes how the project complies with each.  

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

All new stormwater system conveyances are treated prior to discharge and result  in no 

erosion occurring on site.  The drainage system has been designed to direct stormwater 

runoff from impervious areas through various stormwater systems designed to capture, 

convey,  treat,  detain,  recharge  and  infiltrate  (where  appropriate)  the  runoff  prior  to 

discharge.   

Standard  2:  Peak  Rate  Attenuation  –  Stormwater management  systems  shall  be 
designed  so  that  post‐development  peak  discharge  rates  do  not  exceed  pre‐
development peak discharge rates. 

The stormwater system reduces peak rates of runoff to below pre‐development 
levels.   

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

The  stormwater  system  has  been  designed  to  comply  with  the  recharge 
requirements  for both the MA Stormwater Management Regulations.     Refer to 
Section 4.1 for a summary of the stormwater recharge calculations.   

Standard 4: Water Quality – Stormwater management systems shall be designed to 
remove  80%  of  the  average  annual  post‐construction  load  of  Total  Suspended 
Solids (TSS).   

The  project  utilizes  deep  sump  hooded  catch  basins,  water  quality  units  and 
subsurface infiltration, to meet the requirements. 

Standard 5: Land Uses with Higher Potential Pollutant Loads – For  land uses with 
higher potential pollutant  loads,  source control and pollution prevention  shall be 
implemented  in  accordance  with  the  Massachusetts  Stormwater  Handbook  to 
eliminate or reduce the discharge of stormwater runoff from such land uses to the 
maximum extent practicable.   

The project is not considered a LUHPPL (Land Use with Higher Potential Pollutant 
Load).      

Standard  6: Critical Areas  –  Stormwater discharges within  the  Zone  II or  Interim 
Wellhead Protection Area of a public water supply, and stormwater discharges near 
or  to  any  other  critical  area,  require  the  use  of  the  specific  source  control  and 
pollution  prevention  measures  and  the  specific  structural  stormwater  best 
management practices determined by the Department to be suitable for managing 
discharges to such areas, as provided in the Massachusetts Stormwater Handbook.  

The project is not located in nor does it discharge to a critical area.   

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

The project qualifies as a redevelopment because the amount of impervious area 
is reduced from the existing condition.  
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Standard  8:  Construction  Period  Pollution  Prevention  Plan  and  Erosion  and 
Sedimentation Control – A plan  to  control  construction‐related  impacts  including 
erosion,  sedimentation and other pollutant  sources during  construction and  land 
disturbance  activities  (construction  period  erosion,  sedimentation,  and  pollution 
prevention plan) shall be developed and implemented. 

An Erosion and Sedimentation Controls Plan has been  incorporated  into the Site 
Plans.    

Standard  9:  Operation  and  Maintenance  Plan  –  A  long‐term  operation  and 
maintenance plan shall be developed and implemented to ensure that stormwater 
management systems function as designed. 

A long‐term Operation and Maintenance Plan has been incorporated herein. See 
Section 5.    

Standard 10: Prohibition of Illicit Discharges – All illicit discharges to the stormwater 
management system are prohibited. 

An Illicit Discharge Compliance Statement is included as required, and will be signed and 

submitted as a  requirement of  the  final Order of Conditions, prior  to  the discharge of 

stormwater runoff to post‐construction stormwater BMP’s.  

1.7  BEST MANAGEMENT PRACTICES (BMP’S) 
 
A system of deep sump hooded catch basins, water quality units and subsurface infiltration 
system  will  be  used  to  treat  stormwater  runoff  on  the  site.    See  Section  4.4:  Total 
Suspended Solids (TSS) Calculations.   

 
1.8  PIPE SIZING 

 
The tributary area  for each  inlet/subcatchment area has been computed along with pipe 
length, slope and  friction coefficient.   The Rational Method  is  then utilized  to determine 
the hydraulic grade  line.   For design purposes,  this approach was used  to  size  the pipes 
such that the 10‐year storm event  is contained within the pipe.   The 100‐year storm was 
then checked to confirm the hydraulic grade line for the pipe network does not exceed the 
rim elevations of the drainage structures. Refer to Section 7 for calculations. 
 

1.9  CONCLUSION 
 
In conclusion, the project has been designed  in accordance with the requirements of the 
MA  DEP’s  Stormwater  Management  Standards  and  in  compliance  with  the  Town  of 
Weymouth’s Conservation Commission Wetland Regulations.   
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1.10  FIGURES 
 
The following pages contain the following accompanying figures: 

 
FIG 1 AERIAL MAP 
FIG 2 MASSDEP WETLANDS MAP 
FIG 3 FEMA FLOODPLAIN MAP 
FIG 4 USGS MAP 
FIG 5 NHESP HABITAT MAP 
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SECTION 2 – STORMWATER CHECKLIST 
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Massachusetts Department of Environmental Protection  
Bureau of Resource Protection - Wetlands Program 

Checklist for Stormwater Report  
 

 A. Introduction 
Important: When 
filling out forms 
on the computer, 
use only the tab 
key to move your 
cursor - do not 
use the return 
key. 

 

A Stormwater Report must be submitted with the Notice of Intent permit application to document 
compliance with the Stormwater Management Standards. The following checklist is NOT a substitute for 
the Stormwater Report (which should provide more substantive and detailed information) but is offered 
here as a tool to help the applicant organize their Stormwater Management documentation for their 
Report and for the reviewer to assess this information in a consistent format. As noted in the Checklist, 
the Stormwater Report must contain the engineering computations and supporting information set forth in 
Volume 3 of the Massachusetts Stormwater Handbook. The Stormwater Report must be prepared and 
certified by a Registered Professional Engineer (RPE) licensed in the Commonwealth. 
 
The Stormwater Report must include: 

• The Stormwater Checklist completed and stamped by a Registered Professional Engineer (see 
page 2) that certifies that the Stormwater Report contains all required submittals.1 This Checklist 
is to be used as the cover for the completed Stormwater Report. 

• Applicant/Project Name 
• Project Address 
• Name of Firm and Registered Professional Engineer that prepared the Report 
• Long-Term Pollution Prevention Plan required by Standards 4-6 
• Construction Period Pollution Prevention and Erosion and Sedimentation Control Plan required 

by Standard 82 
• Operation and Maintenance Plan required by Standard 9 

 
In addition to all plans and supporting information, the Stormwater Report must include a brief narrative 
describing stormwater management practices, including environmentally sensitive site design and LID 
techniques, along with a diagram depicting runoff through the proposed BMP treatment train.  Plans are 
required to show existing and proposed conditions, identify all wetland resource areas, NRCS soil types, 
critical areas, Land Uses with Higher Potential Pollutant Loads (LUHPPL), and any areas on the site 
where infiltration rate is greater than 2.4 inches per hour.   The Plans shall identify the drainage areas for 
both existing and proposed conditions at a scale that enables verification of supporting calculations.   

 
As noted in the Checklist, the Stormwater Management Report shall document compliance with each of 
the Stormwater Management Standards as provided in the Massachusetts Stormwater Handbook.  The 
soils evaluation and calculations shall be done using the methodologies set forth in Volume 3 of the 
Massachusetts Stormwater Handbook.   
 
To ensure that the Stormwater Report is complete, applicants are required to fill in the Stormwater Report 
Checklist by checking the box to indicate that the specified information has been included in the 
Stormwater Report.  If any of the information specified in the checklist has not been submitted, the 
applicant must provide an explanation.  The completed Stormwater Report Checklist and Certification 
must be submitted with the Stormwater Report. 

 

 

 

 

 

 

 

 

 

 

 

  

   

  
1 The Stormwater Report may also include the Illicit Discharge Compliance Statement required by Standard 10.  If not included in 
the Stormwater Report, the Illicit Discharge Compliance Statement must be submitted prior to the discharge of stormwater runoff to 
the post-construction best management practices. 
 
2 For some complex projects, it may not be possible to include the Construction Period Erosion and Sedimentation Control Plan in 
the Stormwater Report.  In that event, the issuing authority has the discretion to issue an Order of Conditions that approves the 
project and includes a condition requiring the proponent to submit the Construction Period Erosion and Sedimentation Control Plan 
before commencing any land disturbance activity on the site. 
 
 

 

 

 

http://www.mass.gov/eea/agencies/massdep/water/regulations/massachusetts-stormwater-handbook.html
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Massachusetts Department of Environmental Protection 
Bureau of Resource Protection - Wetlands Program 

Checklist for Stormwater Report 
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. 

  

  

  

  



  
 

2b - Checklist_for_SW_Report • 04/01/08 Stormwater Report Checklist • Page 7 of 8 

 
 

 

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. 

 



ILLICIT DISCHARGE COMPLIANCE STATEMENT 
 

Standard 10: Massachusetts Stormwater Standards Handbook 
 
Illicit discharges are defined as discharges into waters of the State or municipal separate 
stormwater system (MS4) that are not entirely comprised of stormwater.  Exclusions for 
non-stormwater discharges into drainage systems include activities or facilities for 
firefighting, water line flushing, landscape irrigation, uncontaminated groundwater 
discharge, potable water sources, foundation drains, air conditioning condensation, 
footing drains, individual resident car washing, water used to clean residential buildings 
without detergents, water used for street washing, and flows from riparian 
habitats/wetlands.  These exclusions are subject to change and are under the discretion of 
the local governing authority. 
 
To the best of our knowledge and professional belief no illicit discharges to the 
stormwater system, surface waters, or wetland resource areas will remain on the site after 
construction.  We will agree to implement a pollution prevention plan to prevent illicit 
discharges into the stormwater management system.  The design of the site based on the 
plans entitled “SITE DEVELOPMENT PLANS: CORNERSTONE AT WEYMOUTH.” 
prepared by Crocker Design Group, 2 Sharp Street, Unit A, Hingham, Massachusetts 
show a separation and no direct connection between the stormwater management systems 
and the wastewater and/ or groundwater on the site.  To the maximum extent practicable, 
the design prevents entry of illicit discharges into the stormwater management system. 
 
 
 
Engineer’s Name: ____________GABRIEL CROCKER______ 
(please print) 
 
Engineer’s Signature: ____ 

Date: ____________________  
 
Company: Crocker Design Group, LLC.            
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Existing Cond HydroCAD
  Printed  8/5/2022Prepared by {enter your company name here}

Page 2HydroCAD® 10.00-26  s/n 01012  © 2020 HydroCAD Software Solutions LLC

Area Listing (all nodes)

Area
(sq-ft)

CN Description
(subcatchment-numbers)

32,008 39 >75% Grass cover, Good, HSG A  (E-1, E-2)
120,811 98 Pavement and Roofs  (E-1)
33,611 30 Woods, Good, HSG A  (E-1, E-3)
8,983 98 roof and pavement  (E-2)

195,413 77 TOTAL AREA



Existing Cond HydroCAD
  Printed  8/5/2022Prepared by {enter your company name here}

Page 3HydroCAD® 10.00-26  s/n 01012  © 2020 HydroCAD Software Solutions LLC

Soil Listing (all nodes)

Area
(sq-ft)

Soil
Group

Subcatchment
Numbers

65,619 HSG A E-1, E-2, E-3
0 HSG B
0 HSG C
0 HSG D

129,794 Other E-1, E-2

195,413 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

Sub
Num

32,008 0 0 0 0 32,008 >75% Grass 
cover, Good

0 0 0 0 120,811 120,811 Pavement and 
Roofs

33,611 0 0 0 0 33,611 Woods, Good
0 0 0 0 8,983 8,983 roof and 

pavement

65,619 0 0 0 129,794 195,413 TOTAL AREA
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Time span=0.00-48.00 hrs, dt=0.01 hrs, 4801 points
Runoff by SCS TR-20 method, UH=SCS, Weighted-CN

Reach routing by Stor-Ind+Trans method  -  Pond routing by Stor-Ind method

Runoff Area=180,909 sf   66.78% Impervious   Runoff Depth=1.33"Subcatchment E-1: E-1
   Tc=6.0 min   CN=77   Runoff=6.36 cfs  20,121 cf

Runoff Area=13,349 sf   67.29% Impervious   Runoff Depth=1.47"Subcatchment E-2: E-2
   Tc=6.0 min   CN=79   Runoff=0.52 cfs  1,630 cf

Runoff Area=1,155 sf   0.00% Impervious   Runoff Depth=0.00"Subcatchment E-3: E-3
   Tc=6.0 min   CN=30   Runoff=0.00 cfs  0 cf

   Inflow=6.36 cfs  20,121 cfReach PD1: Wetland "B" series
   Outflow=6.36 cfs  20,121 cf

   Inflow=0.52 cfs  1,630 cfReach PD2: Pleasant St
   Outflow=0.52 cfs  1,630 cf

   Inflow=0.00 cfs  0 cfReach PD3: SOUTH
   Outflow=0.00 cfs  0 cf

Total Runoff Area = 195,413 sf   Runoff Volume = 21,752 cf   Average Runoff Depth = 1.34"
33.58% Pervious = 65,619 sf     66.42% Impervious = 129,794 sf
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Summary for Subcatchment E-1: E-1

Runoff = 6.36 cfs @ 12.09 hrs,  Volume= 20,121 cf,  Depth= 1.33"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-48.00 hrs, dt= 0.01 hrs
Type III 24-hr  2-Year Rainfall=3.37"

Area (sf) CN Description
* 120,811 98 Pavement and Roofs

32,456 30 Woods, Good, HSG A
27,642 39 >75% Grass cover, Good, HSG A

180,909 77 Weighted Average
60,098 34 33.22% Pervious Area

120,811 98 66.78% Impervious Area

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

6.0 Direct Entry, 

Subcatchment E-1: E-1

Runoff

Hydrograph

Time  (hours)
484644424038363432302826242220181614121086420

F
lo

w
  (

cf
s)

7

6

5

4

3

2

1

0

Type III 24-hr
2-Year Rainfall=3.37"

Runoff Area=180,909 sf
Runoff Volume=20,121 cf

Runoff Depth=1.33"
Tc=6.0 min

CN=77

6.36 cfs
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Summary for Subcatchment E-2: E-2

Runoff = 0.52 cfs @ 12.09 hrs,  Volume= 1,630 cf,  Depth= 1.47"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-48.00 hrs, dt= 0.01 hrs
Type III 24-hr  2-Year Rainfall=3.37"

Area (sf) CN Description
4,366 39 >75% Grass cover, Good, HSG A

* 8,983 98 roof and pavement
13,349 79 Weighted Average

4,366 39 32.71% Pervious Area
8,983 98 67.29% Impervious Area

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

6.0 Direct Entry, 

Subcatchment E-2: E-2

Runoff

Hydrograph

Time  (hours)
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Type III 24-hr
2-Year Rainfall=3.37"

Runoff Area=13,349 sf
Runoff Volume=1,630 cf

Runoff Depth=1.47"
Tc=6.0 min

CN=79

0.52 cfs
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Summary for Subcatchment E-3: E-3

[45] Hint: Runoff=Zero

Runoff = 0.00 cfs @ 0.00 hrs,  Volume= 0 cf,  Depth= 0.00"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-48.00 hrs, dt= 0.01 hrs
Type III 24-hr  2-Year Rainfall=3.37"

Area (sf) CN Description
1,155 30 Woods, Good, HSG A
1,155 30 100.00% Pervious Area

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

6.0 Direct Entry, 

Subcatchment E-3: E-3

Runoff

Hydrograph

Time  (hours)
484644424038363432302826242220181614121086420
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Type III 24-hr
2-Year Rainfall=3.37"
Runoff Area=1,155 sf

Runoff Volume=0 cf
Runoff Depth=0.00"

Tc=6.0 min
CN=30

0.00 cfs
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Summary for Reach PD1: Wetland "B" series

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

Inflow Area = 180,909 sf, 66.78% Impervious,  Inflow Depth = 1.33"    for  2-Year event
Inflow = 6.36 cfs @ 12.09 hrs,  Volume= 20,121 cf
Outflow = 6.36 cfs @ 12.09 hrs,  Volume= 20,121 cf,  Atten= 0%,  Lag= 0.0 min

Routing by Stor-Ind+Trans method, Time Span= 0.00-48.00 hrs, dt= 0.01 hrs

Reach PD1: Wetland "B" series

Inflow
Outflow

Hydrograph

Time  (hours)
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Inflow Area=180,909 sf
6.36 cfs

6.36 cfs



Type III 24-hr  2-Year Rainfall=3.37"Existing Cond HydroCAD
  Printed  8/5/2022Prepared by {enter your company name here}

Page 10HydroCAD® 10.00-26  s/n 01012  © 2020 HydroCAD Software Solutions LLC

Summary for Reach PD2: Pleasant St

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

Inflow Area = 13,349 sf, 67.29% Impervious,  Inflow Depth = 1.47"    for  2-Year event
Inflow = 0.52 cfs @ 12.09 hrs,  Volume= 1,630 cf
Outflow = 0.52 cfs @ 12.09 hrs,  Volume= 1,630 cf,  Atten= 0%,  Lag= 0.0 min

Routing by Stor-Ind+Trans method, Time Span= 0.00-48.00 hrs, dt= 0.01 hrs

Reach PD2: Pleasant St

Inflow
Outflow

Hydrograph

Time  (hours)
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Inflow Area=13,349 sf
0.52 cfs

0.52 cfs
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Summary for Reach PD3: SOUTH

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

Inflow Area = 1,155 sf, 0.00% Impervious,  Inflow Depth = 0.00"    for  2-Year event
Inflow = 0.00 cfs @ 0.00 hrs,  Volume= 0 cf
Outflow = 0.00 cfs @ 0.00 hrs,  Volume= 0 cf,  Atten= 0%,  Lag= 0.0 min

Routing by Stor-Ind+Trans method, Time Span= 0.00-48.00 hrs, dt= 0.01 hrs

Reach PD3: SOUTH

Inflow
Outflow

Hydrograph

Time  (hours)
484644424038363432302826242220181614121086420
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Inflow Area=1,155 sf

0.00 cfs
0.00 cfs
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Time span=0.00-48.00 hrs, dt=0.01 hrs, 4801 points
Runoff by SCS TR-20 method, UH=SCS, Weighted-CN

Reach routing by Stor-Ind+Trans method  -  Pond routing by Stor-Ind method

Runoff Area=180,909 sf   66.78% Impervious   Runoff Depth=2.77"Subcatchment E-1: E-1
   Tc=6.0 min   CN=77   Runoff=13.47 cfs  41,697 cf

Runoff Area=13,349 sf   67.29% Impervious   Runoff Depth=2.95"Subcatchment E-2: E-2
   Tc=6.0 min   CN=79   Runoff=1.06 cfs  3,280 cf

Runoff Area=1,155 sf   0.00% Impervious   Runoff Depth=0.01"Subcatchment E-3: E-3
   Tc=6.0 min   CN=30   Runoff=0.00 cfs  1 cf

   Inflow=13.47 cfs  41,697 cfReach PD1: Wetland "B" series
   Outflow=13.47 cfs  41,697 cf

   Inflow=1.06 cfs  3,280 cfReach PD2: Pleasant St
   Outflow=1.06 cfs  3,280 cf

   Inflow=0.00 cfs  1 cfReach PD3: SOUTH
   Outflow=0.00 cfs  1 cf

Total Runoff Area = 195,413 sf   Runoff Volume = 44,978 cf   Average Runoff Depth = 2.76"
33.58% Pervious = 65,619 sf     66.42% Impervious = 129,794 sf
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Summary for Subcatchment E-1: E-1

Runoff = 13.47 cfs @ 12.09 hrs,  Volume= 41,697 cf,  Depth= 2.77"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-48.00 hrs, dt= 0.01 hrs
Type III 24-hr  10-Year Rainfall=5.17"

Area (sf) CN Description
* 120,811 98 Pavement and Roofs

32,456 30 Woods, Good, HSG A
27,642 39 >75% Grass cover, Good, HSG A

180,909 77 Weighted Average
60,098 34 33.22% Pervious Area

120,811 98 66.78% Impervious Area

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

6.0 Direct Entry, 

Subcatchment E-1: E-1

Runoff

Hydrograph

Time  (hours)
484644424038363432302826242220181614121086420
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Type III 24-hr
10-Year Rainfall=5.17"

Runoff Area=180,909 sf
Runoff Volume=41,697 cf

Runoff Depth=2.77"
Tc=6.0 min

CN=77

13.47 cfs
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Summary for Subcatchment E-2: E-2

Runoff = 1.06 cfs @ 12.09 hrs,  Volume= 3,280 cf,  Depth= 2.95"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-48.00 hrs, dt= 0.01 hrs
Type III 24-hr  10-Year Rainfall=5.17"

Area (sf) CN Description
4,366 39 >75% Grass cover, Good, HSG A

* 8,983 98 roof and pavement
13,349 79 Weighted Average

4,366 39 32.71% Pervious Area
8,983 98 67.29% Impervious Area

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

6.0 Direct Entry, 

Subcatchment E-2: E-2

Runoff

Hydrograph

Time  (hours)
484644424038363432302826242220181614121086420
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Type III 24-hr
10-Year Rainfall=5.17"
Runoff Area=13,349 sf

Runoff Volume=3,280 cf
Runoff Depth=2.95"

Tc=6.0 min
CN=79

1.06 cfs
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Summary for Subcatchment E-3: E-3

Runoff = 0.00 cfs @ 22.82 hrs,  Volume= 1 cf,  Depth= 0.01"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-48.00 hrs, dt= 0.01 hrs
Type III 24-hr  10-Year Rainfall=5.17"

Area (sf) CN Description
1,155 30 Woods, Good, HSG A
1,155 30 100.00% Pervious Area

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

6.0 Direct Entry, 

Subcatchment E-3: E-3

Runoff

Hydrograph

Time  (hours)
484644424038363432302826242220181614121086420
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Type III 24-hr
10-Year Rainfall=5.17"
Runoff Area=1,155 sf

Runoff Volume=1 cf
Runoff Depth=0.01"

Tc=6.0 min
CN=30

0.00 cfs



Type III 24-hr  10-Year Rainfall=5.17"Existing Cond HydroCAD
  Printed  8/5/2022Prepared by {enter your company name here}

Page 16HydroCAD® 10.00-26  s/n 01012  © 2020 HydroCAD Software Solutions LLC

Summary for Reach PD1: Wetland "B" series

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

Inflow Area = 180,909 sf, 66.78% Impervious,  Inflow Depth = 2.77"    for  10-Year event
Inflow = 13.47 cfs @ 12.09 hrs,  Volume= 41,697 cf
Outflow = 13.47 cfs @ 12.09 hrs,  Volume= 41,697 cf,  Atten= 0%,  Lag= 0.0 min

Routing by Stor-Ind+Trans method, Time Span= 0.00-48.00 hrs, dt= 0.01 hrs

Reach PD1: Wetland "B" series

Inflow
Outflow

Hydrograph

Time  (hours)
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Inflow Area=180,909 sf
13.47 cfs

13.47 cfs
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Summary for Reach PD2: Pleasant St

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

Inflow Area = 13,349 sf, 67.29% Impervious,  Inflow Depth = 2.95"    for  10-Year event
Inflow = 1.06 cfs @ 12.09 hrs,  Volume= 3,280 cf
Outflow = 1.06 cfs @ 12.09 hrs,  Volume= 3,280 cf,  Atten= 0%,  Lag= 0.0 min

Routing by Stor-Ind+Trans method, Time Span= 0.00-48.00 hrs, dt= 0.01 hrs

Reach PD2: Pleasant St

Inflow
Outflow

Hydrograph

Time  (hours)
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Inflow Area=13,349 sf
1.06 cfs

1.06 cfs
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Summary for Reach PD3: SOUTH

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

Inflow Area = 1,155 sf, 0.00% Impervious,  Inflow Depth = 0.01"    for  10-Year event
Inflow = 0.00 cfs @ 22.82 hrs,  Volume= 1 cf
Outflow = 0.00 cfs @ 22.82 hrs,  Volume= 1 cf,  Atten= 0%,  Lag= 0.0 min

Routing by Stor-Ind+Trans method, Time Span= 0.00-48.00 hrs, dt= 0.01 hrs

Reach PD3: SOUTH

Inflow
Outflow

Hydrograph

Time  (hours)
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Inflow Area=1,155 sf
0.00 cfs

0.00 cfs
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Time span=0.00-48.00 hrs, dt=0.01 hrs, 4801 points
Runoff by SCS TR-20 method, UH=SCS, Weighted-CN

Reach routing by Stor-Ind+Trans method  -  Pond routing by Stor-Ind method

Runoff Area=180,909 sf   66.78% Impervious   Runoff Depth=3.73"Subcatchment E-1: E-1
   Tc=6.0 min   CN=77   Runoff=18.17 cfs  56,286 cf

Runoff Area=13,349 sf   67.29% Impervious   Runoff Depth=3.94"Subcatchment E-2: E-2
   Tc=6.0 min   CN=79   Runoff=1.41 cfs  4,383 cf

Runoff Area=1,155 sf   0.00% Impervious   Runoff Depth=0.11"Subcatchment E-3: E-3
   Tc=6.0 min   CN=30   Runoff=0.00 cfs  10 cf

   Inflow=18.17 cfs  56,286 cfReach PD1: Wetland "B" series
   Outflow=18.17 cfs  56,286 cf

   Inflow=1.41 cfs  4,383 cfReach PD2: Pleasant St
   Outflow=1.41 cfs  4,383 cf

   Inflow=0.00 cfs  10 cfReach PD3: SOUTH
   Outflow=0.00 cfs  10 cf

Total Runoff Area = 195,413 sf   Runoff Volume = 60,679 cf   Average Runoff Depth = 3.73"
33.58% Pervious = 65,619 sf     66.42% Impervious = 129,794 sf
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Summary for Subcatchment E-1: E-1

Runoff = 18.17 cfs @ 12.09 hrs,  Volume= 56,286 cf,  Depth= 3.73"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-48.00 hrs, dt= 0.01 hrs
Type III 24-hr  25-Year Rainfall=6.29"

Area (sf) CN Description
* 120,811 98 Pavement and Roofs

32,456 30 Woods, Good, HSG A
27,642 39 >75% Grass cover, Good, HSG A

180,909 77 Weighted Average
60,098 34 33.22% Pervious Area

120,811 98 66.78% Impervious Area

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

6.0 Direct Entry, 

Subcatchment E-1: E-1

Runoff

Hydrograph

Time  (hours)
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Type III 24-hr
25-Year Rainfall=6.29"

Runoff Area=180,909 sf
Runoff Volume=56,286 cf

Runoff Depth=3.73"
Tc=6.0 min

CN=77

18.17 cfs
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Summary for Subcatchment E-2: E-2

Runoff = 1.41 cfs @ 12.09 hrs,  Volume= 4,383 cf,  Depth= 3.94"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-48.00 hrs, dt= 0.01 hrs
Type III 24-hr  25-Year Rainfall=6.29"

Area (sf) CN Description
4,366 39 >75% Grass cover, Good, HSG A

* 8,983 98 roof and pavement
13,349 79 Weighted Average

4,366 39 32.71% Pervious Area
8,983 98 67.29% Impervious Area

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

6.0 Direct Entry, 

Subcatchment E-2: E-2

Runoff

Hydrograph

Time  (hours)
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Type III 24-hr
25-Year Rainfall=6.29"
Runoff Area=13,349 sf

Runoff Volume=4,383 cf
Runoff Depth=3.94"

Tc=6.0 min
CN=79

1.41 cfs
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Summary for Subcatchment E-3: E-3

Runoff = 0.00 cfs @ 15.14 hrs,  Volume= 10 cf,  Depth= 0.11"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-48.00 hrs, dt= 0.01 hrs
Type III 24-hr  25-Year Rainfall=6.29"

Area (sf) CN Description
1,155 30 Woods, Good, HSG A
1,155 30 100.00% Pervious Area

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

6.0 Direct Entry, 

Subcatchment E-3: E-3

Runoff

Hydrograph

Time  (hours)
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Type III 24-hr
25-Year Rainfall=6.29"
Runoff Area=1,155 sf
Runoff Volume=10 cf

Runoff Depth=0.11"
Tc=6.0 min

CN=30

0.00 cfs
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Summary for Reach PD1: Wetland "B" series

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

Inflow Area = 180,909 sf, 66.78% Impervious,  Inflow Depth = 3.73"    for  25-Year event
Inflow = 18.17 cfs @ 12.09 hrs,  Volume= 56,286 cf
Outflow = 18.17 cfs @ 12.09 hrs,  Volume= 56,286 cf,  Atten= 0%,  Lag= 0.0 min

Routing by Stor-Ind+Trans method, Time Span= 0.00-48.00 hrs, dt= 0.01 hrs

Reach PD1: Wetland "B" series

Inflow
Outflow

Hydrograph

Time  (hours)
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Inflow Area=180,909 sf
18.17 cfs

18.17 cfs
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Summary for Reach PD2: Pleasant St

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

Inflow Area = 13,349 sf, 67.29% Impervious,  Inflow Depth = 3.94"    for  25-Year event
Inflow = 1.41 cfs @ 12.09 hrs,  Volume= 4,383 cf
Outflow = 1.41 cfs @ 12.09 hrs,  Volume= 4,383 cf,  Atten= 0%,  Lag= 0.0 min

Routing by Stor-Ind+Trans method, Time Span= 0.00-48.00 hrs, dt= 0.01 hrs

Reach PD2: Pleasant St

Inflow
Outflow

Hydrograph

Time  (hours)
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Inflow Area=13,349 sf
1.41 cfs

1.41 cfs
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Summary for Reach PD3: SOUTH

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

Inflow Area = 1,155 sf, 0.00% Impervious,  Inflow Depth = 0.11"    for  25-Year event
Inflow = 0.00 cfs @ 15.14 hrs,  Volume= 10 cf
Outflow = 0.00 cfs @ 15.14 hrs,  Volume= 10 cf,  Atten= 0%,  Lag= 0.0 min

Routing by Stor-Ind+Trans method, Time Span= 0.00-48.00 hrs, dt= 0.01 hrs

Reach PD3: SOUTH
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Inflow Area=1,155 sf
0.00 cfs

0.00 cfs
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Time span=0.00-48.00 hrs, dt=0.01 hrs, 4801 points
Runoff by SCS TR-20 method, UH=SCS, Weighted-CN

Reach routing by Stor-Ind+Trans method  -  Pond routing by Stor-Ind method

Runoff Area=180,909 sf   66.78% Impervious   Runoff Depth=5.29"Subcatchment E-1: E-1
   Tc=6.0 min   CN=77   Runoff=25.57 cfs  79,791 cf

Runoff Area=13,349 sf   67.29% Impervious   Runoff Depth=5.53"Subcatchment E-2: E-2
   Tc=6.0 min   CN=79   Runoff=1.96 cfs  6,148 cf

Runoff Area=1,155 sf   0.00% Impervious   Runoff Depth=0.42"Subcatchment E-3: E-3
   Tc=6.0 min   CN=30   Runoff=0.00 cfs  41 cf

   Inflow=25.57 cfs  79,791 cfReach PD1: Wetland "B" series
   Outflow=25.57 cfs  79,791 cf

   Inflow=1.96 cfs  6,148 cfReach PD2: Pleasant St
   Outflow=1.96 cfs  6,148 cf

   Inflow=0.00 cfs  41 cfReach PD3: SOUTH
   Outflow=0.00 cfs  41 cf

Total Runoff Area = 195,413 sf   Runoff Volume = 85,980 cf   Average Runoff Depth = 5.28"
33.58% Pervious = 65,619 sf     66.42% Impervious = 129,794 sf
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Summary for Subcatchment E-1: E-1

Runoff = 25.57 cfs @ 12.09 hrs,  Volume= 79,791 cf,  Depth= 5.29"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-48.00 hrs, dt= 0.01 hrs
Type III 24-hr  100-Year Rainfall=8.02"

Area (sf) CN Description
* 120,811 98 Pavement and Roofs

32,456 30 Woods, Good, HSG A
27,642 39 >75% Grass cover, Good, HSG A

180,909 77 Weighted Average
60,098 34 33.22% Pervious Area

120,811 98 66.78% Impervious Area

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

6.0 Direct Entry, 

Subcatchment E-1: E-1

Runoff

Hydrograph

Time  (hours)
484644424038363432302826242220181614121086420

F
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w
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0

Type III 24-hr
100-Year Rainfall=8.02"
Runoff Area=180,909 sf

Runoff Volume=79,791 cf
Runoff Depth=5.29"

Tc=6.0 min
CN=77

25.57 cfs
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Summary for Subcatchment E-2: E-2

Runoff = 1.96 cfs @ 12.09 hrs,  Volume= 6,148 cf,  Depth= 5.53"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-48.00 hrs, dt= 0.01 hrs
Type III 24-hr  100-Year Rainfall=8.02"

Area (sf) CN Description
4,366 39 >75% Grass cover, Good, HSG A

* 8,983 98 roof and pavement
13,349 79 Weighted Average

4,366 39 32.71% Pervious Area
8,983 98 67.29% Impervious Area

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

6.0 Direct Entry, 

Subcatchment E-2: E-2

Runoff

Hydrograph

Time  (hours)
484644424038363432302826242220181614121086420

F
lo

w
  (

cf
s)

2

1

0

Type III 24-hr
100-Year Rainfall=8.02"
Runoff Area=13,349 sf

Runoff Volume=6,148 cf
Runoff Depth=5.53"

Tc=6.0 min
CN=79

1.96 cfs
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Summary for Subcatchment E-3: E-3

Runoff = 0.00 cfs @ 12.42 hrs,  Volume= 41 cf,  Depth= 0.42"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-48.00 hrs, dt= 0.01 hrs
Type III 24-hr  100-Year Rainfall=8.02"

Area (sf) CN Description
1,155 30 Woods, Good, HSG A
1,155 30 100.00% Pervious Area

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

6.0 Direct Entry, 

Subcatchment E-3: E-3

Runoff

Hydrograph

Time  (hours)
484644424038363432302826242220181614121086420

F
lo

w
  (

cf
s)

0.003

0.003

0.003

0.003

0.003

0.002

0.002

0.002

0.002

0.002

0.001

0.001

0.001

0.001

0.001

0.000

0.000

0

Type III 24-hr
100-Year Rainfall=8.02"

Runoff Area=1,155 sf
Runoff Volume=41 cf

Runoff Depth=0.42"
Tc=6.0 min

CN=30

0.00 cfs
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Summary for Reach PD1: Wetland "B" series

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

Inflow Area = 180,909 sf, 66.78% Impervious,  Inflow Depth = 5.29"    for  100-Year event
Inflow = 25.57 cfs @ 12.09 hrs,  Volume= 79,791 cf
Outflow = 25.57 cfs @ 12.09 hrs,  Volume= 79,791 cf,  Atten= 0%,  Lag= 0.0 min

Routing by Stor-Ind+Trans method, Time Span= 0.00-48.00 hrs, dt= 0.01 hrs

Reach PD1: Wetland "B" series

Inflow
Outflow

Hydrograph

Time  (hours)
484644424038363432302826242220181614121086420
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lo

w
  (
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2

0

Inflow Area=180,909 sf
25.57 cfs

25.57 cfs
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Summary for Reach PD2: Pleasant St

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

Inflow Area = 13,349 sf, 67.29% Impervious,  Inflow Depth = 5.53"    for  100-Year event
Inflow = 1.96 cfs @ 12.09 hrs,  Volume= 6,148 cf
Outflow = 1.96 cfs @ 12.09 hrs,  Volume= 6,148 cf,  Atten= 0%,  Lag= 0.0 min

Routing by Stor-Ind+Trans method, Time Span= 0.00-48.00 hrs, dt= 0.01 hrs

Reach PD2: Pleasant St

Inflow
Outflow

Hydrograph

Time  (hours)
484644424038363432302826242220181614121086420

F
lo

w
  (

cf
s)

2

1

0

Inflow Area=13,349 sf
1.96 cfs

1.96 cfs
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Summary for Reach PD3: SOUTH

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

Inflow Area = 1,155 sf, 0.00% Impervious,  Inflow Depth = 0.42"    for  100-Year event
Inflow = 0.00 cfs @ 12.42 hrs,  Volume= 41 cf
Outflow = 0.00 cfs @ 12.42 hrs,  Volume= 41 cf,  Atten= 0%,  Lag= 0.0 min

Routing by Stor-Ind+Trans method, Time Span= 0.00-48.00 hrs, dt= 0.01 hrs

Reach PD3: SOUTH

Inflow
Outflow

Hydrograph

Time  (hours)
484644424038363432302826242220181614121086420

F
lo

w
  (

cf
s)

0.003

0.003

0.003

0.003

0.003

0.002

0.002

0.002

0.002

0.002

0.001

0.001

0.001

0.001

0.001

0.000

0.000

0

Inflow Area=1,155 sf
0.00 cfs

0.00 cfs
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Area Listing (all nodes)

Area
(sq-ft)

CN Description
(subcatchment-numbers)

48,025 39 >75% Grass cover, Good, HSG A  (P1-A, P1-D, P1-E, P2)
69,628 98 PAVEMENT  (P1-A, P1-D, P1-E)
55,073 98 ROOF BLDG  (P1-A, P1-B, P1-C, P1-D)
1,440 98 ROOF PORTA CACHER  (P1-A)

18,540 30 Woods, Good, HSG A  (P1-D, P3)
2,700 98 pavement  (P2)

195,406 77 TOTAL AREA
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Soil Listing (all nodes)

Area
(sq-ft)

Soil
Group

Subcatchment
Numbers

66,565 HSG A P1-A, P1-D, P1-E, P2, P3
0 HSG B
0 HSG C
0 HSG D

128,841 Other P1-A, P1-B, P1-C, P1-D, P1-E, P2

195,406 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

Sub
Num

48,025 0 0 0 0 48,025 >75% Grass 
cover, Good

0 0 0 0 69,628 69,628 PAVEMENT
0 0 0 0 55,073 55,073 ROOF BLDG
0 0 0 0 1,440 1,440 ROOF PORTA 

CACHER
18,540 0 0 0 0 18,540 Woods, Good

0 0 0 0 2,700 2,700 pavement

66,565 0 0 0 128,841 195,406 TOTAL AREA
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Time span=0.00-48.00 hrs, dt=0.01 hrs, 4801 points
Runoff by SCS TR-20 method, UH=SCS, Weighted-CN

Reach routing by Stor-Ind+Trans method  -  Pond routing by Stor-Ind method

Runoff Area=22,183 sf   85.20% Impervious   Runoff Depth=2.24"Subcatchment P1-A: P1-A
   Tc=6.0 min   CN=89   Runoff=1.32 cfs  4,136 cf

Runoff Area=10,025 sf   100.00% Impervious   Runoff Depth=3.14"Subcatchment P1-B: P1-B
   Tc=6.0 min   CN=98   Runoff=0.75 cfs  2,621 cf

Runoff Area=20,963 sf   100.00% Impervious   Runoff Depth=3.14"Subcatchment P1-C: P1-C
   Tc=6.0 min   CN=98   Runoff=1.58 cfs  5,480 cf

Runoff Area=123,254 sf   61.06% Impervious   Runoff Depth=1.15"Subcatchment P1-D: P1-D
   Tc=6.0 min   CN=74   Runoff=3.66 cfs  11,823 cf

Runoff Area=10,868 sf   9.20% Impervious   Runoff Depth=0.05"Subcatchment P1-E: P1-E
   Flow Length=95'   Slope=0.0100 '/'   Tc=8.3 min   CN=44   Runoff=0.00 cfs  45 cf

Runoff Area=6,958 sf   38.80% Impervious   Runoff Depth=0.56"Subcatchment P2: P2
   Tc=6.0 min   CN=62   Runoff=0.07 cfs  322 cf

Runoff Area=1,155 sf   0.00% Impervious   Runoff Depth=0.00"Subcatchment P3: P3
   Tc=6.0 min   CN=30   Runoff=0.00 cfs  0 cf

   Inflow=0.00 cfs  0 cfReach DMH MB1: DMH MB1
   Outflow=0.00 cfs  0 cf

   Inflow=0.00 cfs  0 cfReach DMH MB5: DMH MB5
   Outflow=0.00 cfs  0 cf

   Inflow=0.00 cfs  0 cfReach DMH MC5: DMH MC5
   Outflow=0.00 cfs  0 cf

   Inflow=3.66 cfs  11,823 cfReach PD1: Wetland "B" series
   Outflow=3.66 cfs  11,823 cf

   Inflow=0.07 cfs  322 cfReach PD2: Pleasant St
   Outflow=0.07 cfs  322 cf

   Inflow=0.00 cfs  0 cfReach PD3: SOUTH
   Outflow=0.00 cfs  0 cf

Peak Elev=86.33'  Storage=2 cf   Inflow=0.00 cfs  45 cfPond DW: 8ft diam Drywell
   Discarded=0.00 cfs  45 cf   Primary=0.00 cfs  0 cf   Outflow=0.00 cfs  45 cf

Peak Elev=89.53'  Storage=894 cf   Inflow=1.32 cfs  4,136 cfPond UG-1: UG-1
   Discarded=0.34 cfs  4,136 cf   Primary=0.00 cfs  0 cf   Outflow=0.34 cfs  4,136 cf

Peak Elev=89.33'  Storage=450 cf   Inflow=0.75 cfs  2,621 cfPond UG-2: UG-2
   Discarded=0.22 cfs  2,621 cf   Primary=0.00 cfs  0 cf   Outflow=0.22 cfs  2,621 cf
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Peak Elev=89.73'  Storage=1,879 cf   Inflow=1.58 cfs  5,480 cfPond UG-3: UG-3
   Discarded=0.15 cfs  5,480 cf   Primary=0.00 cfs  0 cf   Outflow=0.15 cfs  5,480 cf

Total Runoff Area = 195,406 sf   Runoff Volume = 24,427 cf   Average Runoff Depth = 1.50"
34.06% Pervious = 66,565 sf     65.94% Impervious = 128,841 sf
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Summary for Subcatchment P1-A: P1-A

Runoff = 1.32 cfs @ 12.09 hrs,  Volume= 4,136 cf,  Depth= 2.24"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-48.00 hrs, dt= 0.01 hrs
Type III 24-hr  2-Year Rainfall=3.37"

Area (sf) CN Description
3,283 39 >75% Grass cover, Good, HSG A

* 1,440 98 ROOF PORTA CACHER
* 10,300 98 ROOF BLDG
* 7,160 98 PAVEMENT

22,183 89 Weighted Average
3,283 39 14.80% Pervious Area

18,900 98 85.20% Impervious Area

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

6.0 Direct Entry, 

Subcatchment P1-A: P1-A

Runoff

Hydrograph

Time  (hours)
484644424038363432302826242220181614121086420

F
lo

w
  (

cf
s)

1

0

Type III 24-hr
2-Year Rainfall=3.37"

Runoff Area=22,183 sf
Runoff Volume=4,136 cf

Runoff Depth=2.24"
Tc=6.0 min

CN=89

1.32 cfs
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Summary for Subcatchment P1-B: P1-B

Runoff = 0.75 cfs @ 12.08 hrs,  Volume= 2,621 cf,  Depth= 3.14"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-48.00 hrs, dt= 0.01 hrs
Type III 24-hr  2-Year Rainfall=3.37"

Area (sf) CN Description
* 10,025 98 ROOF BLDG

10,025 98 100.00% Impervious Area

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

6.0 Direct Entry, 

Subcatchment P1-B: P1-B

Runoff

Hydrograph

Time  (hours)
484644424038363432302826242220181614121086420

F
lo

w
  (
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0

Type III 24-hr
2-Year Rainfall=3.37"

Runoff Area=10,025 sf
Runoff Volume=2,621 cf

Runoff Depth=3.14"
Tc=6.0 min

CN=98

0.75 cfs
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Summary for Subcatchment P1-C: P1-C

Runoff = 1.58 cfs @ 12.08 hrs,  Volume= 5,480 cf,  Depth= 3.14"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-48.00 hrs, dt= 0.01 hrs
Type III 24-hr  2-Year Rainfall=3.37"

Area (sf) CN Description
* 20,963 98 ROOF BLDG

20,963 98 100.00% Impervious Area

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

6.0 Direct Entry, 

Subcatchment P1-C: P1-C

Runoff

Hydrograph

Time  (hours)
484644424038363432302826242220181614121086420

F
lo

w
  (
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s) 1

0

Type III 24-hr
2-Year Rainfall=3.37"

Runoff Area=20,963 sf
Runoff Volume=5,480 cf

Runoff Depth=3.14"
Tc=6.0 min

CN=98

1.58 cfs
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Summary for Subcatchment P1-D: P1-D

Runoff = 3.66 cfs @ 12.09 hrs,  Volume= 11,823 cf,  Depth= 1.15"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-48.00 hrs, dt= 0.01 hrs
Type III 24-hr  2-Year Rainfall=3.37"

Area (sf) CN Description
* 61,468 98 PAVEMENT

17,385 30 Woods, Good, HSG A
30,616 39 >75% Grass cover, Good, HSG A

* 13,785 98 ROOF BLDG
123,254 74 Weighted Average

48,001 36 38.94% Pervious Area
75,253 98 61.06% Impervious Area

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

6.0 Direct Entry, 

Subcatchment P1-D: P1-D

Runoff

Hydrograph

Time  (hours)
484644424038363432302826242220181614121086420

F
lo

w
  (

cf
s)

4

3

2

1

0

Type III 24-hr
2-Year Rainfall=3.37"

Runoff Area=123,254 sf
Runoff Volume=11,823 cf

Runoff Depth=1.15"
Tc=6.0 min

CN=74

3.66 cfs
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Summary for Subcatchment P1-E: P1-E

Runoff = 0.00 cfs @ 15.30 hrs,  Volume= 45 cf,  Depth= 0.05"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-48.00 hrs, dt= 0.01 hrs
Type III 24-hr  2-Year Rainfall=3.37"

Area (sf) CN Description
* 1,000 98 PAVEMENT

9,868 39 >75% Grass cover, Good, HSG A
10,868 44 Weighted Average

9,868 39 90.80% Pervious Area
1,000 98 9.20% Impervious Area

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

7.2 50 0.0100 0.12 Sheet Flow, 
Grass: Short   n= 0.150   P2= 3.40"

1.1 45 0.0100 0.70 Shallow Concentrated Flow, 
Short Grass Pasture   Kv= 7.0 fps

8.3 95 Total

Subcatchment P1-E: P1-E

Runoff

Hydrograph

Time  (hours)
484644424038363432302826242220181614121086420

F
lo

w
  (

cf
s)

0.002

0.002

0.002

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
2-Year Rainfall=3.37"

Runoff Area=10,868 sf
Runoff Volume=45 cf

Runoff Depth=0.05"
Flow Length=95'
Slope=0.0100 '/'

Tc=8.3 min
CN=44

0.00 cfs



Type III 24-hr  2-Year Rainfall=3.37"Proposed Cond HydroCAD
  Printed  8/5/2022Prepared by {enter your company name here}

Page 12HydroCAD® 10.00-26  s/n 01012  © 2020 HydroCAD Software Solutions LLC

Summary for Subcatchment P2: P2

Runoff = 0.07 cfs @ 12.11 hrs,  Volume= 322 cf,  Depth= 0.56"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-48.00 hrs, dt= 0.01 hrs
Type III 24-hr  2-Year Rainfall=3.37"

Area (sf) CN Description
4,258 39 >75% Grass cover, Good, HSG A

* 2,700 98 pavement
6,958 62 Weighted Average
4,258 39 61.20% Pervious Area
2,700 98 38.80% Impervious Area

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

6.0 Direct Entry, 

Subcatchment P2: P2

Runoff

Hydrograph

Time  (hours)
484644424038363432302826242220181614121086420

F
lo

w
  (
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s)

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
2-Year Rainfall=3.37"
Runoff Area=6,958 sf

Runoff Volume=322 cf
Runoff Depth=0.56"

Tc=6.0 min
CN=62

0.07 cfs
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Summary for Subcatchment P3: P3

[45] Hint: Runoff=Zero

Runoff = 0.00 cfs @ 0.00 hrs,  Volume= 0 cf,  Depth= 0.00"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-48.00 hrs, dt= 0.01 hrs
Type III 24-hr  2-Year Rainfall=3.37"

Area (sf) CN Description
1,155 30 Woods, Good, HSG A
1,155 30 100.00% Pervious Area

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

6.0 Direct Entry, 

Subcatchment P3: P3

Runoff

Hydrograph

Time  (hours)
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Type III 24-hr
2-Year Rainfall=3.37"
Runoff Area=1,155 sf

Runoff Volume=0 cf
Runoff Depth=0.00"

Tc=6.0 min
CN=30

0.00 cfs
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Summary for Reach DMH MB1: DMH MB1

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

Inflow Area = 22,183 sf, 85.20% Impervious,  Inflow Depth = 0.00"    for  2-Year event
Inflow = 0.00 cfs @ 0.00 hrs,  Volume= 0 cf
Outflow = 0.00 cfs @ 0.00 hrs,  Volume= 0 cf,  Atten= 0%,  Lag= 0.0 min

Routing by Stor-Ind+Trans method, Time Span= 0.00-48.00 hrs, dt= 0.01 hrs

Reach DMH MB1: DMH MB1

Inflow
Outflow

Hydrograph

Time  (hours)
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Inflow Area=22,183 sf
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Summary for Reach DMH MB5: DMH MB5

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

Inflow Area = 32,208 sf, 89.81% Impervious,  Inflow Depth = 0.00"    for  2-Year event
Inflow = 0.00 cfs @ 0.00 hrs,  Volume= 0 cf
Outflow = 0.00 cfs @ 0.00 hrs,  Volume= 0 cf,  Atten= 0%,  Lag= 0.0 min

Routing by Stor-Ind+Trans method, Time Span= 0.00-48.00 hrs, dt= 0.01 hrs

Reach DMH MB5: DMH MB5
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Summary for Reach DMH MC5: DMH MC5

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

Inflow Area = 53,171 sf, 93.83% Impervious,  Inflow Depth = 0.00"    for  2-Year event
Inflow = 0.00 cfs @ 0.00 hrs,  Volume= 0 cf
Outflow = 0.00 cfs @ 0.00 hrs,  Volume= 0 cf,  Atten= 0%,  Lag= 0.0 min

Routing by Stor-Ind+Trans method, Time Span= 0.00-48.00 hrs, dt= 0.01 hrs

Reach DMH MC5: DMH MC5
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Summary for Reach PD1: Wetland "B" series

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

Inflow Area = 187,293 sf, 67.35% Impervious,  Inflow Depth = 0.76"    for  2-Year event
Inflow = 3.66 cfs @ 12.09 hrs,  Volume= 11,823 cf
Outflow = 3.66 cfs @ 12.09 hrs,  Volume= 11,823 cf,  Atten= 0%,  Lag= 0.0 min

Routing by Stor-Ind+Trans method, Time Span= 0.00-48.00 hrs, dt= 0.01 hrs

Reach PD1: Wetland "B" series

Inflow
Outflow
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Summary for Reach PD2: Pleasant St

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

Inflow Area = 6,958 sf, 38.80% Impervious,  Inflow Depth = 0.56"    for  2-Year event
Inflow = 0.07 cfs @ 12.11 hrs,  Volume= 322 cf
Outflow = 0.07 cfs @ 12.11 hrs,  Volume= 322 cf,  Atten= 0%,  Lag= 0.0 min

Routing by Stor-Ind+Trans method, Time Span= 0.00-48.00 hrs, dt= 0.01 hrs

Reach PD2: Pleasant St

Inflow
Outflow
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Summary for Reach PD3: SOUTH

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

Inflow Area = 1,155 sf, 0.00% Impervious,  Inflow Depth = 0.00"    for  2-Year event
Inflow = 0.00 cfs @ 0.00 hrs,  Volume= 0 cf
Outflow = 0.00 cfs @ 0.00 hrs,  Volume= 0 cf,  Atten= 0%,  Lag= 0.0 min

Routing by Stor-Ind+Trans method, Time Span= 0.00-48.00 hrs, dt= 0.01 hrs

Reach PD3: SOUTH

Inflow
Outflow

Hydrograph
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Summary for Pond DW: 8ft diam Drywell

[42] Hint: Gap in defined storage above volume #1 at 90.30'

Inflow Area = 10,868 sf, 9.20% Impervious,  Inflow Depth = 0.05"    for  2-Year event
Inflow = 0.00 cfs @ 15.30 hrs,  Volume= 45 cf
Outflow = 0.00 cfs @ 15.62 hrs,  Volume= 45 cf,  Atten= 2%,  Lag= 18.9 min
Discarded = 0.00 cfs @ 15.62 hrs,  Volume= 45 cf
Primary = 0.00 cfs @ 0.00 hrs,  Volume= 0 cf

Routing by Stor-Ind method, Time Span= 0.00-48.00 hrs, dt= 0.01 hrs
Peak Elev= 86.33' @ 15.62 hrs   Surf.Area= 50 sf   Storage= 2 cf

Plug-Flow detention time= 18.0 min calculated for 45 cf (100% of inflow)
Center-of-Mass det. time= 18.0 min ( 1,119.9 - 1,101.9 )

Volume Invert Avail.Storage Storage Description
#1 86.30' 201 cf 8.00'D x 4.00'H Vertical Cone/Cylinder
#2 90.31' 213 cf Custom Stage Data (Conic) Listed below (Recalc)

414 cf Total Available Storage

Elevation Surf.Area Inc.Store Cum.Store Wet.Area
(feet) (sq-ft) (cubic-feet) (cubic-feet) (sq-ft)
90.31 4 0 0 4
91.80 4 6 6 15
92.00 200 15 21 211
92.50 600 191 213 612

Device Routing     Invert Outlet Devices
#1 Discarded 86.30' 2.410 in/hr Exfiltration over Wetted area   
#2 Primary 92.45' 6.0' long Sharp-Crested Rectangular Weir   2 End Contraction(s)   

Discarded OutFlow  Max=0.00 cfs @ 15.62 hrs  HW=86.33'   (Free Discharge)
1=Exfiltration  (Exfiltration Controls 0.00 cfs)

Primary OutFlow  Max=0.00 cfs @ 0.00 hrs  HW=86.30'   (Free Discharge)
2=Sharp-Crested Rectangular Weir  ( Controls 0.00 cfs)
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Pond DW: 8ft diam Drywell

Inflow
Outflow
Discarded
Primary

Hydrograph

Time  (hours)
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Summary for Pond UG-1: UG-1

Inflow Area = 22,183 sf, 85.20% Impervious,  Inflow Depth = 2.24"    for  2-Year event
Inflow = 1.32 cfs @ 12.09 hrs,  Volume= 4,136 cf
Outflow = 0.34 cfs @ 12.47 hrs,  Volume= 4,136 cf,  Atten= 75%,  Lag= 23.0 min
Discarded = 0.34 cfs @ 12.47 hrs,  Volume= 4,136 cf
Primary = 0.00 cfs @ 0.00 hrs,  Volume= 0 cf

Routing by Stor-Ind method, Time Span= 0.00-48.00 hrs, dt= 0.01 hrs
Peak Elev= 89.53' @ 12.47 hrs   Surf.Area= 1,538 sf   Storage= 894 cf

Plug-Flow detention time= 14.5 min calculated for 4,136 cf (100% of inflow)
Center-of-Mass det. time= 14.5 min ( 823.6 - 809.0 )

Volume Invert Avail.Storage Storage Description
#1A 88.50' 1,128 cf 88.17'W x 17.44'L x 2.33'H Field A

3,588 cf Overall - 767 cf Embedded = 2,821 cf  x 40.0% Voids
#2A 89.00' 767 cf ADS_StormTech RC-310 +Cap  x 52  Inside #1

Effective Size= 28.9"W x 16.0"H => 2.07 sf x 7.12'L = 14.7 cf
Overall Size= 34.0"W x 16.0"H x 7.56'L with 0.44' Overlap
52 Chambers in 26 Rows

1,895 cf Total Available Storage

     Storage Group A created with Chamber Wizard

Device Routing     Invert Outlet Devices
#1 Primary 90.43' 4.0' long Sharp-Crested Rectangular Weir   2 End Contraction(s)   
#2 Discarded 88.50' 8.270 in/hr Exfiltration over Wetted area   

Discarded OutFlow  Max=0.34 cfs @ 12.47 hrs  HW=89.53'   (Free Discharge)
2=Exfiltration  (Exfiltration Controls 0.34 cfs)

Primary OutFlow  Max=0.00 cfs @ 0.00 hrs  HW=88.50'   (Free Discharge)
1=Sharp-Crested Rectangular Weir  ( Controls 0.00 cfs)
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Pond UG-1: UG-1 - Chamber Wizard Field A

Chamber Model = ADS_StormTech RC-310 +Cap (ADS StormTech® RC-310 with cap length)
Effective Size= 28.9"W x 16.0"H => 2.07 sf x 7.12'L = 14.7 cf
Overall Size= 34.0"W x 16.0"H x 7.56'L with 0.44' Overlap

34.0" Wide + 6.0" Spacing = 40.0" C-C Row Spacing

2 Chambers/Row x 7.12' Long +0.60' Cap Length x 2 = 15.44' Row Length +12.0" End Stone x 2 = 17.44' 
Base Length
26 Rows x 34.0" Wide + 6.0" Spacing x 25 + 12.0" Side Stone x 2 = 88.17' Base Width
6.0" Base + 16.0" Chamber Height + 6.0" Cover = 2.33' Field Height

52 Chambers x 14.7 cf = 766.6 cf Chamber Storage

3,587.8 cf Field - 766.6 cf Chambers = 2,821.2 cf Stone x 40.0% Voids = 1,128.5 cf Stone Storage

Chamber Storage + Stone Storage = 1,895.1 cf = 0.044 af
Overall Storage Efficiency = 52.8%
Overall System Size = 17.44' x 88.17' x 2.33'

52 Chambers
132.9 cy Field
104.5 cy Stone
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Pond UG-1: UG-1

Inflow
Outflow
Discarded
Primary

Hydrograph

Time  (hours)
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Summary for Pond UG-2: UG-2

Inflow Area = 10,025 sf,100.00% Impervious,  Inflow Depth = 3.14"    for  2-Year event
Inflow = 0.75 cfs @ 12.08 hrs,  Volume= 2,621 cf
Outflow = 0.22 cfs @ 12.41 hrs,  Volume= 2,621 cf,  Atten= 71%,  Lag= 19.5 min
Discarded = 0.22 cfs @ 12.41 hrs,  Volume= 2,621 cf
Primary = 0.00 cfs @ 0.00 hrs,  Volume= 0 cf

Routing by Stor-Ind method, Time Span= 0.00-48.00 hrs, dt= 0.01 hrs
Peak Elev= 89.33' @ 12.41 hrs   Surf.Area= 1,014 sf   Storage= 450 cf

Plug-Flow detention time= 9.6 min calculated for 2,620 cf (100% of inflow)
Center-of-Mass det. time= 9.6 min ( 764.9 - 755.3 )

Volume Invert Avail.Storage Storage Description
#1A 88.50' 746 cf 58.17'W x 17.44'L x 2.33'H Field A

2,367 cf Overall - 501 cf Embedded = 1,866 cf  x 40.0% Voids
#2A 89.00' 501 cf ADS_StormTech RC-310 +Cap  x 34  Inside #1

Effective Size= 28.9"W x 16.0"H => 2.07 sf x 7.12'L = 14.7 cf
Overall Size= 34.0"W x 16.0"H x 7.56'L with 0.44' Overlap
34 Chambers in 17 Rows

1,248 cf Total Available Storage

     Storage Group A created with Chamber Wizard

Device Routing     Invert Outlet Devices
#1 Primary 90.65' 4.0' long Sharp-Crested Rectangular Weir   2 End Contraction(s)   
#2 Discarded 88.50' 8.270 in/hr Exfiltration over Wetted area   

Discarded OutFlow  Max=0.22 cfs @ 12.41 hrs  HW=89.33'   (Free Discharge)
2=Exfiltration  (Exfiltration Controls 0.22 cfs)

Primary OutFlow  Max=0.00 cfs @ 0.00 hrs  HW=88.50'   (Free Discharge)
1=Sharp-Crested Rectangular Weir  ( Controls 0.00 cfs)
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Pond UG-2: UG-2 - Chamber Wizard Field A

Chamber Model = ADS_StormTech RC-310 +Cap (ADS StormTech® RC-310 with cap length)
Effective Size= 28.9"W x 16.0"H => 2.07 sf x 7.12'L = 14.7 cf
Overall Size= 34.0"W x 16.0"H x 7.56'L with 0.44' Overlap

34.0" Wide + 6.0" Spacing = 40.0" C-C Row Spacing

2 Chambers/Row x 7.12' Long +0.60' Cap Length x 2 = 15.44' Row Length +12.0" End Stone x 2 = 17.44' 
Base Length
17 Rows x 34.0" Wide + 6.0" Spacing x 16 + 12.0" Side Stone x 2 = 58.17' Base Width
6.0" Base + 16.0" Chamber Height + 6.0" Cover = 2.33' Field Height

34 Chambers x 14.7 cf = 501.2 cf Chamber Storage

2,367.0 cf Field - 501.2 cf Chambers = 1,865.8 cf Stone x 40.0% Voids = 746.3 cf Stone Storage

Chamber Storage + Stone Storage = 1,247.5 cf = 0.029 af
Overall Storage Efficiency = 52.7%
Overall System Size = 17.44' x 58.17' x 2.33'

34 Chambers
87.7 cy Field
69.1 cy Stone
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Pond UG-2: UG-2
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Summary for Pond UG-3: UG-3

Inflow Area = 20,963 sf,100.00% Impervious,  Inflow Depth = 3.14"    for  2-Year event
Inflow = 1.58 cfs @ 12.08 hrs,  Volume= 5,480 cf
Outflow = 0.15 cfs @ 12.85 hrs,  Volume= 5,480 cf,  Atten= 90%,  Lag= 46.3 min
Discarded = 0.15 cfs @ 12.85 hrs,  Volume= 5,480 cf
Primary = 0.00 cfs @ 0.00 hrs,  Volume= 0 cf

Routing by Stor-Ind method, Time Span= 0.00-48.00 hrs, dt= 0.01 hrs
Peak Elev= 89.73' @ 12.85 hrs   Surf.Area= 2,518 sf   Storage= 1,879 cf

Plug-Flow detention time= 85.2 min calculated for 5,479 cf (100% of inflow)
Center-of-Mass det. time= 85.2 min ( 840.5 - 755.3 )

Volume Invert Avail.Storage Storage Description
#1A 88.50' 1,784 cf 54.83'W x 45.92'L x 2.33'H Field A

5,875 cf Overall - 1,415 cf Embedded = 4,460 cf  x 40.0% Voids
#2A 89.00' 1,415 cf ADS_StormTech RC-310 +Cap  x 96  Inside #1

Effective Size= 28.9"W x 16.0"H => 2.07 sf x 7.12'L = 14.7 cf
Overall Size= 34.0"W x 16.0"H x 7.56'L with 0.44' Overlap
96 Chambers in 16 Rows

3,199 cf Total Available Storage

     Storage Group A created with Chamber Wizard

Device Routing     Invert Outlet Devices
#1 Primary 90.43' 4.0' long Sharp-Crested Rectangular Weir   2 End Contraction(s)   
#2 Discarded 88.50' 2.410 in/hr Exfiltration over Wetted area   

Discarded OutFlow  Max=0.15 cfs @ 12.85 hrs  HW=89.73'   (Free Discharge)
2=Exfiltration  (Exfiltration Controls 0.15 cfs)

Primary OutFlow  Max=0.00 cfs @ 0.00 hrs  HW=88.50'   (Free Discharge)
1=Sharp-Crested Rectangular Weir  ( Controls 0.00 cfs)
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Pond UG-3: UG-3 - Chamber Wizard Field A

Chamber Model = ADS_StormTech RC-310 +Cap (ADS StormTech® RC-310 with cap length)
Effective Size= 28.9"W x 16.0"H => 2.07 sf x 7.12'L = 14.7 cf
Overall Size= 34.0"W x 16.0"H x 7.56'L with 0.44' Overlap

34.0" Wide + 6.0" Spacing = 40.0" C-C Row Spacing

6 Chambers/Row x 7.12' Long +0.60' Cap Length x 2 = 43.92' Row Length +12.0" End Stone x 2 = 45.92' 
Base Length
16 Rows x 34.0" Wide + 6.0" Spacing x 15 + 12.0" Side Stone x 2 = 54.83' Base Width
6.0" Base + 16.0" Chamber Height + 6.0" Cover = 2.33' Field Height

96 Chambers x 14.7 cf = 1,415.2 cf Chamber Storage

5,875.2 cf Field - 1,415.2 cf Chambers = 4,460.0 cf Stone x 40.0% Voids = 1,784.0 cf Stone Storage

Chamber Storage + Stone Storage = 3,199.2 cf = 0.073 af
Overall Storage Efficiency = 54.5%
Overall System Size = 45.92' x 54.83' x 2.33'

96 Chambers
217.6 cy Field
165.2 cy Stone
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Pond UG-3: UG-3
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Time span=0.00-48.00 hrs, dt=0.01 hrs, 4801 points
Runoff by SCS TR-20 method, UH=SCS, Weighted-CN

Reach routing by Stor-Ind+Trans method  -  Pond routing by Stor-Ind method

Runoff Area=22,183 sf   85.20% Impervious   Runoff Depth=3.93"Subcatchment P1-A: P1-A
   Tc=6.0 min   CN=89   Runoff=2.28 cfs  7,274 cf

Runoff Area=10,025 sf   100.00% Impervious   Runoff Depth=4.93"Subcatchment P1-B: P1-B
   Tc=6.0 min   CN=98   Runoff=1.16 cfs  4,121 cf

Runoff Area=20,963 sf   100.00% Impervious   Runoff Depth=4.93"Subcatchment P1-C: P1-C
   Tc=6.0 min   CN=98   Runoff=2.43 cfs  8,617 cf

Runoff Area=123,254 sf   61.06% Impervious   Runoff Depth=2.50"Subcatchment P1-D: P1-D
   Tc=6.0 min   CN=74   Runoff=8.27 cfs  25,684 cf

Runoff Area=10,868 sf   9.20% Impervious   Runoff Depth=0.45"Subcatchment P1-E: P1-E
   Flow Length=95'   Slope=0.0100 '/'   Tc=8.3 min   CN=44   Runoff=0.05 cfs  406 cf

Runoff Area=6,958 sf   38.80% Impervious   Runoff Depth=1.54"Subcatchment P2: P2
   Tc=6.0 min   CN=62   Runoff=0.27 cfs  895 cf

Runoff Area=1,155 sf   0.00% Impervious   Runoff Depth=0.01"Subcatchment P3: P3
   Tc=6.0 min   CN=30   Runoff=0.00 cfs  1 cf

   Inflow=0.62 cfs  481 cfReach DMH MB1: DMH MB1
   Outflow=0.62 cfs  481 cf

   Inflow=0.62 cfs  481 cfReach DMH MB5: DMH MB5
   Outflow=0.62 cfs  481 cf

   Inflow=0.98 cfs  1,144 cfReach DMH MC5: DMH MC5
   Outflow=0.98 cfs  1,144 cf

   Inflow=8.27 cfs  26,828 cfReach PD1: Wetland "B" series
   Outflow=8.27 cfs  26,828 cf

   Inflow=0.27 cfs  895 cfReach PD2: Pleasant St
   Outflow=0.27 cfs  895 cf

   Inflow=0.00 cfs  1 cfReach PD3: SOUTH
   Outflow=0.00 cfs  1 cf

Peak Elev=89.63'  Storage=167 cf   Inflow=0.05 cfs  406 cfPond DW: 8ft diam Drywell
   Discarded=0.01 cfs  406 cf   Primary=0.00 cfs  0 cf   Outflow=0.01 cfs  406 cf

Peak Elev=90.56'  Storage=1,728 cf   Inflow=2.28 cfs  7,274 cfPond UG-1: UG-1
   Discarded=0.38 cfs  6,793 cf   Primary=0.62 cfs  481 cf   Outflow=1.00 cfs  7,274 cf

Peak Elev=90.15'  Storage=967 cf   Inflow=1.16 cfs  4,121 cfPond UG-2: UG-2
   Discarded=0.24 cfs  4,121 cf   Primary=0.00 cfs  0 cf   Outflow=0.24 cfs  4,121 cf
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Peak Elev=90.55'  Storage=2,916 cf   Inflow=2.43 cfs  8,617 cfPond UG-3: UG-3
   Discarded=0.16 cfs  7,954 cf   Primary=0.56 cfs  663 cf   Outflow=0.72 cfs  8,617 cf

Total Runoff Area = 195,406 sf   Runoff Volume = 46,999 cf   Average Runoff Depth = 2.89"
34.06% Pervious = 66,565 sf     65.94% Impervious = 128,841 sf



Type III 24-hr  10-Year Rainfall=5.17"Proposed Cond HydroCAD
  Printed  8/5/2022Prepared by {enter your company name here}

Page 33HydroCAD® 10.00-26  s/n 01012  © 2020 HydroCAD Software Solutions LLC

Summary for Subcatchment P1-A: P1-A

Runoff = 2.28 cfs @ 12.09 hrs,  Volume= 7,274 cf,  Depth= 3.93"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-48.00 hrs, dt= 0.01 hrs
Type III 24-hr  10-Year Rainfall=5.17"

Area (sf) CN Description
3,283 39 >75% Grass cover, Good, HSG A

* 1,440 98 ROOF PORTA CACHER
* 10,300 98 ROOF BLDG
* 7,160 98 PAVEMENT

22,183 89 Weighted Average
3,283 39 14.80% Pervious Area

18,900 98 85.20% Impervious Area

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

6.0 Direct Entry, 

Subcatchment P1-A: P1-A

Runoff

Hydrograph

Time  (hours)
484644424038363432302826242220181614121086420

F
lo

w
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cf
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0

Type III 24-hr
10-Year Rainfall=5.17"
Runoff Area=22,183 sf

Runoff Volume=7,274 cf
Runoff Depth=3.93"

Tc=6.0 min
CN=89

2.28 cfs
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Summary for Subcatchment P1-B: P1-B

Runoff = 1.16 cfs @ 12.08 hrs,  Volume= 4,121 cf,  Depth= 4.93"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-48.00 hrs, dt= 0.01 hrs
Type III 24-hr  10-Year Rainfall=5.17"

Area (sf) CN Description
* 10,025 98 ROOF BLDG

10,025 98 100.00% Impervious Area

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

6.0 Direct Entry, 

Subcatchment P1-B: P1-B

Runoff

Hydrograph

Time  (hours)
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Type III 24-hr
10-Year Rainfall=5.17"
Runoff Area=10,025 sf

Runoff Volume=4,121 cf
Runoff Depth=4.93"

Tc=6.0 min
CN=98

1.16 cfs
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Summary for Subcatchment P1-C: P1-C

Runoff = 2.43 cfs @ 12.08 hrs,  Volume= 8,617 cf,  Depth= 4.93"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-48.00 hrs, dt= 0.01 hrs
Type III 24-hr  10-Year Rainfall=5.17"

Area (sf) CN Description
* 20,963 98 ROOF BLDG

20,963 98 100.00% Impervious Area

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

6.0 Direct Entry, 

Subcatchment P1-C: P1-C

Runoff

Hydrograph

Time  (hours)
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Type III 24-hr
10-Year Rainfall=5.17"
Runoff Area=20,963 sf

Runoff Volume=8,617 cf
Runoff Depth=4.93"

Tc=6.0 min
CN=98

2.43 cfs
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Summary for Subcatchment P1-D: P1-D

Runoff = 8.27 cfs @ 12.09 hrs,  Volume= 25,684 cf,  Depth= 2.50"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-48.00 hrs, dt= 0.01 hrs
Type III 24-hr  10-Year Rainfall=5.17"

Area (sf) CN Description
* 61,468 98 PAVEMENT

17,385 30 Woods, Good, HSG A
30,616 39 >75% Grass cover, Good, HSG A

* 13,785 98 ROOF BLDG
123,254 74 Weighted Average

48,001 36 38.94% Pervious Area
75,253 98 61.06% Impervious Area

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

6.0 Direct Entry, 

Subcatchment P1-D: P1-D

Runoff

Hydrograph

Time  (hours)
484644424038363432302826242220181614121086420
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Type III 24-hr
10-Year Rainfall=5.17"

Runoff Area=123,254 sf
Runoff Volume=25,684 cf

Runoff Depth=2.50"
Tc=6.0 min

CN=74

8.27 cfs
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Summary for Subcatchment P1-E: P1-E

Runoff = 0.05 cfs @ 12.35 hrs,  Volume= 406 cf,  Depth= 0.45"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-48.00 hrs, dt= 0.01 hrs
Type III 24-hr  10-Year Rainfall=5.17"

Area (sf) CN Description
* 1,000 98 PAVEMENT

9,868 39 >75% Grass cover, Good, HSG A
10,868 44 Weighted Average

9,868 39 90.80% Pervious Area
1,000 98 9.20% Impervious Area

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

7.2 50 0.0100 0.12 Sheet Flow, 
Grass: Short   n= 0.150   P2= 3.40"

1.1 45 0.0100 0.70 Shallow Concentrated Flow, 
Short Grass Pasture   Kv= 7.0 fps

8.3 95 Total

Subcatchment P1-E: P1-E

Runoff

Hydrograph

Time  (hours)
484644424038363432302826242220181614121086420
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Type III 24-hr
10-Year Rainfall=5.17"
Runoff Area=10,868 sf
Runoff Volume=406 cf

Runoff Depth=0.45"
Flow Length=95'
Slope=0.0100 '/'

Tc=8.3 min
CN=44

0.05 cfs
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Summary for Subcatchment P2: P2

Runoff = 0.27 cfs @ 12.10 hrs,  Volume= 895 cf,  Depth= 1.54"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-48.00 hrs, dt= 0.01 hrs
Type III 24-hr  10-Year Rainfall=5.17"

Area (sf) CN Description
4,258 39 >75% Grass cover, Good, HSG A

* 2,700 98 pavement
6,958 62 Weighted Average
4,258 39 61.20% Pervious Area
2,700 98 38.80% Impervious Area

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

6.0 Direct Entry, 

Subcatchment P2: P2

Runoff

Hydrograph

Time  (hours)
484644424038363432302826242220181614121086420
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Type III 24-hr
10-Year Rainfall=5.17"
Runoff Area=6,958 sf

Runoff Volume=895 cf
Runoff Depth=1.54"

Tc=6.0 min
CN=62

0.27 cfs
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Summary for Subcatchment P3: P3

Runoff = 0.00 cfs @ 22.82 hrs,  Volume= 1 cf,  Depth= 0.01"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-48.00 hrs, dt= 0.01 hrs
Type III 24-hr  10-Year Rainfall=5.17"

Area (sf) CN Description
1,155 30 Woods, Good, HSG A
1,155 30 100.00% Pervious Area

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

6.0 Direct Entry, 

Subcatchment P3: P3

Runoff

Hydrograph

Time  (hours)
484644424038363432302826242220181614121086420
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Type III 24-hr
10-Year Rainfall=5.17"
Runoff Area=1,155 sf

Runoff Volume=1 cf
Runoff Depth=0.01"

Tc=6.0 min
CN=30

0.00 cfs
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Summary for Reach DMH MB1: DMH MB1

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

Inflow Area = 22,183 sf, 85.20% Impervious,  Inflow Depth = 0.26"    for  10-Year event
Inflow = 0.62 cfs @ 12.27 hrs,  Volume= 481 cf
Outflow = 0.62 cfs @ 12.27 hrs,  Volume= 481 cf,  Atten= 0%,  Lag= 0.0 min

Routing by Stor-Ind+Trans method, Time Span= 0.00-48.00 hrs, dt= 0.01 hrs

Reach DMH MB1: DMH MB1

Inflow
Outflow

Hydrograph

Time  (hours)
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Inflow Area=22,183 sf
0.62 cfs

0.62 cfs
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Summary for Reach DMH MB5: DMH MB5

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

Inflow Area = 32,208 sf, 89.81% Impervious,  Inflow Depth = 0.18"    for  10-Year event
Inflow = 0.62 cfs @ 12.27 hrs,  Volume= 481 cf
Outflow = 0.62 cfs @ 12.27 hrs,  Volume= 481 cf,  Atten= 0%,  Lag= 0.0 min

Routing by Stor-Ind+Trans method, Time Span= 0.00-48.00 hrs, dt= 0.01 hrs

Reach DMH MB5: DMH MB5

Inflow
Outflow

Hydrograph

Time  (hours)
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Inflow Area=32,208 sf
0.62 cfs

0.62 cfs
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Summary for Reach DMH MC5: DMH MC5

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

Inflow Area = 53,171 sf, 93.83% Impervious,  Inflow Depth = 0.26"    for  10-Year event
Inflow = 0.98 cfs @ 12.37 hrs,  Volume= 1,144 cf
Outflow = 0.98 cfs @ 12.37 hrs,  Volume= 1,144 cf,  Atten= 0%,  Lag= 0.0 min

Routing by Stor-Ind+Trans method, Time Span= 0.00-48.00 hrs, dt= 0.01 hrs

Reach DMH MC5: DMH MC5

Inflow
Outflow

Hydrograph

Time  (hours)
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Inflow Area=53,171 sf
0.98 cfs

0.98 cfs
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Summary for Reach PD1: Wetland "B" series

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

Inflow Area = 187,293 sf, 67.35% Impervious,  Inflow Depth = 1.72"    for  10-Year event
Inflow = 8.27 cfs @ 12.09 hrs,  Volume= 26,828 cf
Outflow = 8.27 cfs @ 12.09 hrs,  Volume= 26,828 cf,  Atten= 0%,  Lag= 0.0 min

Routing by Stor-Ind+Trans method, Time Span= 0.00-48.00 hrs, dt= 0.01 hrs

Reach PD1: Wetland "B" series

Inflow
Outflow

Hydrograph

Time  (hours)
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Inflow Area=187,293 sf
8.27 cfs

8.27 cfs
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Summary for Reach PD2: Pleasant St

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

Inflow Area = 6,958 sf, 38.80% Impervious,  Inflow Depth = 1.54"    for  10-Year event
Inflow = 0.27 cfs @ 12.10 hrs,  Volume= 895 cf
Outflow = 0.27 cfs @ 12.10 hrs,  Volume= 895 cf,  Atten= 0%,  Lag= 0.0 min

Routing by Stor-Ind+Trans method, Time Span= 0.00-48.00 hrs, dt= 0.01 hrs

Reach PD2: Pleasant St

Inflow
Outflow

Hydrograph

Time  (hours)
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Inflow Area=6,958 sf
0.27 cfs

0.27 cfs
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Summary for Reach PD3: SOUTH

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

Inflow Area = 1,155 sf, 0.00% Impervious,  Inflow Depth = 0.01"    for  10-Year event
Inflow = 0.00 cfs @ 22.82 hrs,  Volume= 1 cf
Outflow = 0.00 cfs @ 22.82 hrs,  Volume= 1 cf,  Atten= 0%,  Lag= 0.0 min

Routing by Stor-Ind+Trans method, Time Span= 0.00-48.00 hrs, dt= 0.01 hrs

Reach PD3: SOUTH

Inflow
Outflow

Hydrograph

Time  (hours)
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Inflow Area=1,155 sf
0.00 cfs

0.00 cfs
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Summary for Pond DW: 8ft diam Drywell

[42] Hint: Gap in defined storage above volume #1 at 90.30'

Inflow Area = 10,868 sf, 9.20% Impervious,  Inflow Depth = 0.45"    for  10-Year event
Inflow = 0.05 cfs @ 12.35 hrs,  Volume= 406 cf
Outflow = 0.01 cfs @ 17.04 hrs,  Volume= 406 cf,  Atten= 85%,  Lag= 281.7 min
Discarded = 0.01 cfs @ 17.04 hrs,  Volume= 406 cf
Primary = 0.00 cfs @ 0.00 hrs,  Volume= 0 cf

Routing by Stor-Ind method, Time Span= 0.00-48.00 hrs, dt= 0.01 hrs
Peak Elev= 89.63' @ 17.04 hrs   Surf.Area= 50 sf   Storage= 167 cf

Plug-Flow detention time= 304.8 min calculated for 406 cf (100% of inflow)
Center-of-Mass det. time= 304.8 min ( 1,254.7 - 949.9 )

Volume Invert Avail.Storage Storage Description
#1 86.30' 201 cf 8.00'D x 4.00'H Vertical Cone/Cylinder
#2 90.31' 213 cf Custom Stage Data (Conic) Listed below (Recalc)

414 cf Total Available Storage

Elevation Surf.Area Inc.Store Cum.Store Wet.Area
(feet) (sq-ft) (cubic-feet) (cubic-feet) (sq-ft)
90.31 4 0 0 4
91.80 4 6 6 15
92.00 200 15 21 211
92.50 600 191 213 612

Device Routing     Invert Outlet Devices
#1 Discarded 86.30' 2.410 in/hr Exfiltration over Wetted area   
#2 Primary 92.45' 6.0' long Sharp-Crested Rectangular Weir   2 End Contraction(s)   

Discarded OutFlow  Max=0.01 cfs @ 17.04 hrs  HW=89.63'   (Free Discharge)
1=Exfiltration  (Exfiltration Controls 0.01 cfs)

Primary OutFlow  Max=0.00 cfs @ 0.00 hrs  HW=86.30'   (Free Discharge)
2=Sharp-Crested Rectangular Weir  ( Controls 0.00 cfs)
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Pond DW: 8ft diam Drywell

Inflow
Outflow
Discarded
Primary

Hydrograph

Time  (hours)
484644424038363432302826242220181614121086420
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Inflow Area=10,868 sf
Peak Elev=89.63'

Storage=167 cf

0.05 cfs

0.01 cfs
0.01 cfs

0.00 cfs
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Summary for Pond UG-1: UG-1

Inflow Area = 22,183 sf, 85.20% Impervious,  Inflow Depth = 3.93"    for  10-Year event
Inflow = 2.28 cfs @ 12.09 hrs,  Volume= 7,274 cf
Outflow = 1.00 cfs @ 12.27 hrs,  Volume= 7,274 cf,  Atten= 56%,  Lag= 11.3 min
Discarded = 0.38 cfs @ 12.27 hrs,  Volume= 6,793 cf
Primary = 0.62 cfs @ 12.27 hrs,  Volume= 481 cf

Routing by Stor-Ind method, Time Span= 0.00-48.00 hrs, dt= 0.01 hrs
Peak Elev= 90.56' @ 12.27 hrs   Surf.Area= 1,538 sf   Storage= 1,728 cf

Plug-Flow detention time= 26.6 min calculated for 7,274 cf (100% of inflow)
Center-of-Mass det. time= 26.6 min ( 819.8 - 793.2 )

Volume Invert Avail.Storage Storage Description
#1A 88.50' 1,128 cf 88.17'W x 17.44'L x 2.33'H Field A

3,588 cf Overall - 767 cf Embedded = 2,821 cf  x 40.0% Voids
#2A 89.00' 767 cf ADS_StormTech RC-310 +Cap  x 52  Inside #1

Effective Size= 28.9"W x 16.0"H => 2.07 sf x 7.12'L = 14.7 cf
Overall Size= 34.0"W x 16.0"H x 7.56'L with 0.44' Overlap
52 Chambers in 26 Rows

1,895 cf Total Available Storage

     Storage Group A created with Chamber Wizard

Device Routing     Invert Outlet Devices
#1 Primary 90.43' 4.0' long Sharp-Crested Rectangular Weir   2 End Contraction(s)   
#2 Discarded 88.50' 8.270 in/hr Exfiltration over Wetted area   

Discarded OutFlow  Max=0.38 cfs @ 12.27 hrs  HW=90.56'   (Free Discharge)
2=Exfiltration  (Exfiltration Controls 0.38 cfs)

Primary OutFlow  Max=0.62 cfs @ 12.27 hrs  HW=90.56'   (Free Discharge)
1=Sharp-Crested Rectangular Weir  (Weir Controls 0.62 cfs @ 1.18 fps)
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Pond UG-1: UG-1 - Chamber Wizard Field A

Chamber Model = ADS_StormTech RC-310 +Cap (ADS StormTech® RC-310 with cap length)
Effective Size= 28.9"W x 16.0"H => 2.07 sf x 7.12'L = 14.7 cf
Overall Size= 34.0"W x 16.0"H x 7.56'L with 0.44' Overlap

34.0" Wide + 6.0" Spacing = 40.0" C-C Row Spacing

2 Chambers/Row x 7.12' Long +0.60' Cap Length x 2 = 15.44' Row Length +12.0" End Stone x 2 = 17.44' 
Base Length
26 Rows x 34.0" Wide + 6.0" Spacing x 25 + 12.0" Side Stone x 2 = 88.17' Base Width
6.0" Base + 16.0" Chamber Height + 6.0" Cover = 2.33' Field Height

52 Chambers x 14.7 cf = 766.6 cf Chamber Storage

3,587.8 cf Field - 766.6 cf Chambers = 2,821.2 cf Stone x 40.0% Voids = 1,128.5 cf Stone Storage

Chamber Storage + Stone Storage = 1,895.1 cf = 0.044 af
Overall Storage Efficiency = 52.8%
Overall System Size = 17.44' x 88.17' x 2.33'

52 Chambers
132.9 cy Field
104.5 cy Stone



Type III 24-hr  10-Year Rainfall=5.17"Proposed Cond HydroCAD
  Printed  8/5/2022Prepared by {enter your company name here}

Page 50HydroCAD® 10.00-26  s/n 01012  © 2020 HydroCAD Software Solutions LLC

Pond UG-1: UG-1

Inflow
Outflow
Discarded
Primary

Hydrograph

Time  (hours)
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Inflow Area=22,183 sf
Peak Elev=90.56'
Storage=1,728 cf

2.28 cfs

1.00 cfs

0.38 cfs
0.62 cfs
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Summary for Pond UG-2: UG-2

Inflow Area = 10,025 sf,100.00% Impervious,  Inflow Depth = 4.93"    for  10-Year event
Inflow = 1.16 cfs @ 12.08 hrs,  Volume= 4,121 cf
Outflow = 0.24 cfs @ 12.50 hrs,  Volume= 4,121 cf,  Atten= 79%,  Lag= 24.9 min
Discarded = 0.24 cfs @ 12.50 hrs,  Volume= 4,121 cf
Primary = 0.00 cfs @ 0.00 hrs,  Volume= 0 cf

Routing by Stor-Ind method, Time Span= 0.00-48.00 hrs, dt= 0.01 hrs
Peak Elev= 90.15' @ 12.50 hrs   Surf.Area= 1,014 sf   Storage= 967 cf

Plug-Flow detention time= 21.3 min calculated for 4,120 cf (100% of inflow)
Center-of-Mass det. time= 21.3 min ( 768.8 - 747.5 )

Volume Invert Avail.Storage Storage Description
#1A 88.50' 746 cf 58.17'W x 17.44'L x 2.33'H Field A

2,367 cf Overall - 501 cf Embedded = 1,866 cf  x 40.0% Voids
#2A 89.00' 501 cf ADS_StormTech RC-310 +Cap  x 34  Inside #1

Effective Size= 28.9"W x 16.0"H => 2.07 sf x 7.12'L = 14.7 cf
Overall Size= 34.0"W x 16.0"H x 7.56'L with 0.44' Overlap
34 Chambers in 17 Rows

1,248 cf Total Available Storage

     Storage Group A created with Chamber Wizard

Device Routing     Invert Outlet Devices
#1 Primary 90.65' 4.0' long Sharp-Crested Rectangular Weir   2 End Contraction(s)   
#2 Discarded 88.50' 8.270 in/hr Exfiltration over Wetted area   

Discarded OutFlow  Max=0.24 cfs @ 12.50 hrs  HW=90.15'   (Free Discharge)
2=Exfiltration  (Exfiltration Controls 0.24 cfs)

Primary OutFlow  Max=0.00 cfs @ 0.00 hrs  HW=88.50'   (Free Discharge)
1=Sharp-Crested Rectangular Weir  ( Controls 0.00 cfs)



Type III 24-hr  10-Year Rainfall=5.17"Proposed Cond HydroCAD
  Printed  8/5/2022Prepared by {enter your company name here}

Page 52HydroCAD® 10.00-26  s/n 01012  © 2020 HydroCAD Software Solutions LLC

Pond UG-2: UG-2 - Chamber Wizard Field A

Chamber Model = ADS_StormTech RC-310 +Cap (ADS StormTech® RC-310 with cap length)
Effective Size= 28.9"W x 16.0"H => 2.07 sf x 7.12'L = 14.7 cf
Overall Size= 34.0"W x 16.0"H x 7.56'L with 0.44' Overlap

34.0" Wide + 6.0" Spacing = 40.0" C-C Row Spacing

2 Chambers/Row x 7.12' Long +0.60' Cap Length x 2 = 15.44' Row Length +12.0" End Stone x 2 = 17.44' 
Base Length
17 Rows x 34.0" Wide + 6.0" Spacing x 16 + 12.0" Side Stone x 2 = 58.17' Base Width
6.0" Base + 16.0" Chamber Height + 6.0" Cover = 2.33' Field Height

34 Chambers x 14.7 cf = 501.2 cf Chamber Storage

2,367.0 cf Field - 501.2 cf Chambers = 1,865.8 cf Stone x 40.0% Voids = 746.3 cf Stone Storage

Chamber Storage + Stone Storage = 1,247.5 cf = 0.029 af
Overall Storage Efficiency = 52.7%
Overall System Size = 17.44' x 58.17' x 2.33'

34 Chambers
87.7 cy Field
69.1 cy Stone
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Pond UG-2: UG-2

Inflow
Outflow
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Primary

Hydrograph
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Inflow Area=10,025 sf
Peak Elev=90.15'

Storage=967 cf

1.16 cfs

0.24 cfs
0.24 cfs

0.00 cfs
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Summary for Pond UG-3: UG-3

Inflow Area = 20,963 sf,100.00% Impervious,  Inflow Depth = 4.93"    for  10-Year event
Inflow = 2.43 cfs @ 12.08 hrs,  Volume= 8,617 cf
Outflow = 0.72 cfs @ 12.40 hrs,  Volume= 8,617 cf,  Atten= 70%,  Lag= 19.1 min
Discarded = 0.16 cfs @ 12.40 hrs,  Volume= 7,954 cf
Primary = 0.56 cfs @ 12.40 hrs,  Volume= 663 cf

Routing by Stor-Ind method, Time Span= 0.00-48.00 hrs, dt= 0.01 hrs
Peak Elev= 90.55' @ 12.40 hrs   Surf.Area= 2,518 sf   Storage= 2,916 cf

Plug-Flow detention time= 124.9 min calculated for 8,616 cf (100% of inflow)
Center-of-Mass det. time= 124.9 min ( 872.4 - 747.5 )

Volume Invert Avail.Storage Storage Description
#1A 88.50' 1,784 cf 54.83'W x 45.92'L x 2.33'H Field A

5,875 cf Overall - 1,415 cf Embedded = 4,460 cf  x 40.0% Voids
#2A 89.00' 1,415 cf ADS_StormTech RC-310 +Cap  x 96  Inside #1

Effective Size= 28.9"W x 16.0"H => 2.07 sf x 7.12'L = 14.7 cf
Overall Size= 34.0"W x 16.0"H x 7.56'L with 0.44' Overlap
96 Chambers in 16 Rows

3,199 cf Total Available Storage

     Storage Group A created with Chamber Wizard

Device Routing     Invert Outlet Devices
#1 Primary 90.43' 4.0' long Sharp-Crested Rectangular Weir   2 End Contraction(s)   
#2 Discarded 88.50' 2.410 in/hr Exfiltration over Wetted area   

Discarded OutFlow  Max=0.16 cfs @ 12.40 hrs  HW=90.55'   (Free Discharge)
2=Exfiltration  (Exfiltration Controls 0.16 cfs)

Primary OutFlow  Max=0.56 cfs @ 12.40 hrs  HW=90.55'   (Free Discharge)
1=Sharp-Crested Rectangular Weir  (Weir Controls 0.56 cfs @ 1.14 fps)
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Pond UG-3: UG-3 - Chamber Wizard Field A

Chamber Model = ADS_StormTech RC-310 +Cap (ADS StormTech® RC-310 with cap length)
Effective Size= 28.9"W x 16.0"H => 2.07 sf x 7.12'L = 14.7 cf
Overall Size= 34.0"W x 16.0"H x 7.56'L with 0.44' Overlap

34.0" Wide + 6.0" Spacing = 40.0" C-C Row Spacing

6 Chambers/Row x 7.12' Long +0.60' Cap Length x 2 = 43.92' Row Length +12.0" End Stone x 2 = 45.92' 
Base Length
16 Rows x 34.0" Wide + 6.0" Spacing x 15 + 12.0" Side Stone x 2 = 54.83' Base Width
6.0" Base + 16.0" Chamber Height + 6.0" Cover = 2.33' Field Height

96 Chambers x 14.7 cf = 1,415.2 cf Chamber Storage

5,875.2 cf Field - 1,415.2 cf Chambers = 4,460.0 cf Stone x 40.0% Voids = 1,784.0 cf Stone Storage

Chamber Storage + Stone Storage = 3,199.2 cf = 0.073 af
Overall Storage Efficiency = 54.5%
Overall System Size = 45.92' x 54.83' x 2.33'

96 Chambers
217.6 cy Field
165.2 cy Stone
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Pond UG-3: UG-3

Inflow
Outflow
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Primary
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Inflow Area=20,963 sf
Peak Elev=90.55'
Storage=2,916 cf

2.43 cfs

0.72 cfs

0.16 cfs

0.56 cfs
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Time span=0.00-48.00 hrs, dt=0.01 hrs, 4801 points
Runoff by SCS TR-20 method, UH=SCS, Weighted-CN

Reach routing by Stor-Ind+Trans method  -  Pond routing by Stor-Ind method

Runoff Area=22,183 sf   85.20% Impervious   Runoff Depth=5.02"Subcatchment P1-A: P1-A
   Tc=6.0 min   CN=89   Runoff=2.87 cfs  9,274 cf

Runoff Area=10,025 sf   100.00% Impervious   Runoff Depth=6.05"Subcatchment P1-B: P1-B
   Tc=6.0 min   CN=98   Runoff=1.42 cfs  5,056 cf

Runoff Area=20,963 sf   100.00% Impervious   Runoff Depth=6.05"Subcatchment P1-C: P1-C
   Tc=6.0 min   CN=98   Runoff=2.97 cfs  10,572 cf

Runoff Area=123,254 sf   61.06% Impervious   Runoff Depth=3.43"Subcatchment P1-D: P1-D
   Tc=6.0 min   CN=74   Runoff=11.39 cfs  35,232 cf

Runoff Area=10,868 sf   9.20% Impervious   Runoff Depth=0.85"Subcatchment P1-E: P1-E
   Flow Length=95'   Slope=0.0100 '/'   Tc=8.3 min   CN=44   Runoff=0.14 cfs  771 cf

Runoff Area=6,958 sf   38.80% Impervious   Runoff Depth=2.29"Subcatchment P2: P2
   Tc=6.0 min   CN=62   Runoff=0.42 cfs  1,329 cf

Runoff Area=1,155 sf   0.00% Impervious   Runoff Depth=0.11"Subcatchment P3: P3
   Tc=6.0 min   CN=30   Runoff=0.00 cfs  10 cf

   Inflow=1.74 cfs  1,338 cfReach DMH MB1: DMH MB1
   Outflow=1.74 cfs  1,338 cf

   Inflow=1.74 cfs  1,462 cfReach DMH MB5: DMH MB5
   Outflow=1.74 cfs  1,462 cf

   Inflow=2.85 cfs  3,279 cfReach DMH MC5: DMH MC5
   Outflow=2.85 cfs  3,279 cf

   Inflow=11.42 cfs  38,512 cfReach PD1: Wetland "B" series
   Outflow=11.42 cfs  38,512 cf

   Inflow=0.42 cfs  1,329 cfReach PD2: Pleasant St
   Outflow=0.42 cfs  1,329 cf

   Inflow=0.00 cfs  10 cfReach PD3: SOUTH
   Outflow=0.00 cfs  10 cf

Peak Elev=92.13'  Storage=253 cf   Inflow=0.14 cfs  771 cfPond DW: 8ft diam Drywell
   Discarded=0.02 cfs  771 cf   Primary=0.00 cfs  0 cf   Outflow=0.02 cfs  771 cf

Peak Elev=90.69'  Storage=1,809 cf   Inflow=2.87 cfs  9,274 cfPond UG-1: UG-1
   Discarded=0.38 cfs  7,935 cf   Primary=1.74 cfs  1,338 cf   Outflow=2.12 cfs  9,274 cf

Peak Elev=90.72'  Storage=1,200 cf   Inflow=1.42 cfs  5,056 cfPond UG-2: UG-2
   Discarded=0.26 cfs  4,932 cf   Primary=0.22 cfs  123 cf   Outflow=0.48 cfs  5,056 cf
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Peak Elev=90.66'  Storage=3,023 cf   Inflow=2.97 cfs  10,572 cfPond UG-3: UG-3
   Discarded=0.16 cfs  8,754 cf   Primary=1.41 cfs  1,817 cf   Outflow=1.57 cfs  10,572 cf

Total Runoff Area = 195,406 sf   Runoff Volume = 62,243 cf   Average Runoff Depth = 3.82"
34.06% Pervious = 66,565 sf     65.94% Impervious = 128,841 sf
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Summary for Subcatchment P1-A: P1-A

Runoff = 2.87 cfs @ 12.08 hrs,  Volume= 9,274 cf,  Depth= 5.02"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-48.00 hrs, dt= 0.01 hrs
Type III 24-hr  25-Year Rainfall=6.29"

Area (sf) CN Description
3,283 39 >75% Grass cover, Good, HSG A

* 1,440 98 ROOF PORTA CACHER
* 10,300 98 ROOF BLDG
* 7,160 98 PAVEMENT

22,183 89 Weighted Average
3,283 39 14.80% Pervious Area

18,900 98 85.20% Impervious Area

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

6.0 Direct Entry, 

Subcatchment P1-A: P1-A

Runoff

Hydrograph

Time  (hours)
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Type III 24-hr
25-Year Rainfall=6.29"
Runoff Area=22,183 sf

Runoff Volume=9,274 cf
Runoff Depth=5.02"

Tc=6.0 min
CN=89

2.87 cfs
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Summary for Subcatchment P1-B: P1-B

Runoff = 1.42 cfs @ 12.08 hrs,  Volume= 5,056 cf,  Depth= 6.05"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-48.00 hrs, dt= 0.01 hrs
Type III 24-hr  25-Year Rainfall=6.29"

Area (sf) CN Description
* 10,025 98 ROOF BLDG

10,025 98 100.00% Impervious Area

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

6.0 Direct Entry, 

Subcatchment P1-B: P1-B

Runoff

Hydrograph

Time  (hours)
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Type III 24-hr
25-Year Rainfall=6.29"
Runoff Area=10,025 sf

Runoff Volume=5,056 cf
Runoff Depth=6.05"

Tc=6.0 min
CN=98

1.42 cfs
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Summary for Subcatchment P1-C: P1-C

Runoff = 2.97 cfs @ 12.08 hrs,  Volume= 10,572 cf,  Depth= 6.05"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-48.00 hrs, dt= 0.01 hrs
Type III 24-hr  25-Year Rainfall=6.29"

Area (sf) CN Description
* 20,963 98 ROOF BLDG

20,963 98 100.00% Impervious Area

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

6.0 Direct Entry, 

Subcatchment P1-C: P1-C

Runoff

Hydrograph

Time  (hours)
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Type III 24-hr
25-Year Rainfall=6.29"
Runoff Area=20,963 sf

Runoff Volume=10,572 cf
Runoff Depth=6.05"

Tc=6.0 min
CN=98

2.97 cfs
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Summary for Subcatchment P1-D: P1-D

Runoff = 11.39 cfs @ 12.09 hrs,  Volume= 35,232 cf,  Depth= 3.43"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-48.00 hrs, dt= 0.01 hrs
Type III 24-hr  25-Year Rainfall=6.29"

Area (sf) CN Description
* 61,468 98 PAVEMENT

17,385 30 Woods, Good, HSG A
30,616 39 >75% Grass cover, Good, HSG A

* 13,785 98 ROOF BLDG
123,254 74 Weighted Average

48,001 36 38.94% Pervious Area
75,253 98 61.06% Impervious Area

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

6.0 Direct Entry, 

Subcatchment P1-D: P1-D

Runoff

Hydrograph

Time  (hours)
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Type III 24-hr
25-Year Rainfall=6.29"

Runoff Area=123,254 sf
Runoff Volume=35,232 cf

Runoff Depth=3.43"
Tc=6.0 min

CN=74

11.39 cfs
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Summary for Subcatchment P1-E: P1-E

Runoff = 0.14 cfs @ 12.16 hrs,  Volume= 771 cf,  Depth= 0.85"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-48.00 hrs, dt= 0.01 hrs
Type III 24-hr  25-Year Rainfall=6.29"

Area (sf) CN Description
* 1,000 98 PAVEMENT

9,868 39 >75% Grass cover, Good, HSG A
10,868 44 Weighted Average

9,868 39 90.80% Pervious Area
1,000 98 9.20% Impervious Area

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

7.2 50 0.0100 0.12 Sheet Flow, 
Grass: Short   n= 0.150   P2= 3.40"

1.1 45 0.0100 0.70 Shallow Concentrated Flow, 
Short Grass Pasture   Kv= 7.0 fps

8.3 95 Total

Subcatchment P1-E: P1-E

Runoff

Hydrograph

Time  (hours)
484644424038363432302826242220181614121086420

F
lo

w
  (

cf
s)

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
25-Year Rainfall=6.29"
Runoff Area=10,868 sf
Runoff Volume=771 cf

Runoff Depth=0.85"
Flow Length=95'
Slope=0.0100 '/'

Tc=8.3 min
CN=44

0.14 cfs
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Summary for Subcatchment P2: P2

Runoff = 0.42 cfs @ 12.09 hrs,  Volume= 1,329 cf,  Depth= 2.29"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-48.00 hrs, dt= 0.01 hrs
Type III 24-hr  25-Year Rainfall=6.29"

Area (sf) CN Description
4,258 39 >75% Grass cover, Good, HSG A

* 2,700 98 pavement
6,958 62 Weighted Average
4,258 39 61.20% Pervious Area
2,700 98 38.80% Impervious Area

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

6.0 Direct Entry, 

Subcatchment P2: P2

Runoff

Hydrograph

Time  (hours)
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Type III 24-hr
25-Year Rainfall=6.29"
Runoff Area=6,958 sf

Runoff Volume=1,329 cf
Runoff Depth=2.29"

Tc=6.0 min
CN=62

0.42 cfs
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Summary for Subcatchment P3: P3

Runoff = 0.00 cfs @ 15.14 hrs,  Volume= 10 cf,  Depth= 0.11"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-48.00 hrs, dt= 0.01 hrs
Type III 24-hr  25-Year Rainfall=6.29"

Area (sf) CN Description
1,155 30 Woods, Good, HSG A
1,155 30 100.00% Pervious Area

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

6.0 Direct Entry, 

Subcatchment P3: P3

Runoff

Hydrograph

Time  (hours)
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Type III 24-hr
25-Year Rainfall=6.29"
Runoff Area=1,155 sf
Runoff Volume=10 cf

Runoff Depth=0.11"
Tc=6.0 min

CN=30

0.00 cfs
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Summary for Reach DMH MB1: DMH MB1

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

Inflow Area = 22,183 sf, 85.20% Impervious,  Inflow Depth = 0.72"    for  25-Year event
Inflow = 1.74 cfs @ 12.16 hrs,  Volume= 1,338 cf
Outflow = 1.74 cfs @ 12.16 hrs,  Volume= 1,338 cf,  Atten= 0%,  Lag= 0.0 min

Routing by Stor-Ind+Trans method, Time Span= 0.00-48.00 hrs, dt= 0.01 hrs

Reach DMH MB1: DMH MB1

Inflow
Outflow

Hydrograph

Time  (hours)
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Inflow Area=22,183 sf
1.74 cfs

1.74 cfs
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Summary for Reach DMH MB5: DMH MB5

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

Inflow Area = 32,208 sf, 89.81% Impervious,  Inflow Depth = 0.54"    for  25-Year event
Inflow = 1.74 cfs @ 12.16 hrs,  Volume= 1,462 cf
Outflow = 1.74 cfs @ 12.16 hrs,  Volume= 1,462 cf,  Atten= 0%,  Lag= 0.0 min

Routing by Stor-Ind+Trans method, Time Span= 0.00-48.00 hrs, dt= 0.01 hrs

Reach DMH MB5: DMH MB5
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Summary for Reach DMH MC5: DMH MC5

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

Inflow Area = 53,171 sf, 93.83% Impervious,  Inflow Depth = 0.74"    for  25-Year event
Inflow = 2.85 cfs @ 12.19 hrs,  Volume= 3,279 cf
Outflow = 2.85 cfs @ 12.19 hrs,  Volume= 3,279 cf,  Atten= 0%,  Lag= 0.0 min

Routing by Stor-Ind+Trans method, Time Span= 0.00-48.00 hrs, dt= 0.01 hrs

Reach DMH MC5: DMH MC5
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Summary for Reach PD1: Wetland "B" series

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

Inflow Area = 187,293 sf, 67.35% Impervious,  Inflow Depth = 2.47"    for  25-Year event
Inflow = 11.42 cfs @ 12.13 hrs,  Volume= 38,512 cf
Outflow = 11.42 cfs @ 12.13 hrs,  Volume= 38,512 cf,  Atten= 0%,  Lag= 0.0 min

Routing by Stor-Ind+Trans method, Time Span= 0.00-48.00 hrs, dt= 0.01 hrs

Reach PD1: Wetland "B" series
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Summary for Reach PD2: Pleasant St

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

Inflow Area = 6,958 sf, 38.80% Impervious,  Inflow Depth = 2.29"    for  25-Year event
Inflow = 0.42 cfs @ 12.09 hrs,  Volume= 1,329 cf
Outflow = 0.42 cfs @ 12.09 hrs,  Volume= 1,329 cf,  Atten= 0%,  Lag= 0.0 min

Routing by Stor-Ind+Trans method, Time Span= 0.00-48.00 hrs, dt= 0.01 hrs

Reach PD2: Pleasant St
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Summary for Reach PD3: SOUTH

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

Inflow Area = 1,155 sf, 0.00% Impervious,  Inflow Depth = 0.11"    for  25-Year event
Inflow = 0.00 cfs @ 15.14 hrs,  Volume= 10 cf
Outflow = 0.00 cfs @ 15.14 hrs,  Volume= 10 cf,  Atten= 0%,  Lag= 0.0 min

Routing by Stor-Ind+Trans method, Time Span= 0.00-48.00 hrs, dt= 0.01 hrs

Reach PD3: SOUTH
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Summary for Pond DW: 8ft diam Drywell

[42] Hint: Gap in defined storage above volume #1 at 90.30'

Inflow Area = 10,868 sf, 9.20% Impervious,  Inflow Depth = 0.85"    for  25-Year event
Inflow = 0.14 cfs @ 12.16 hrs,  Volume= 771 cf
Outflow = 0.02 cfs @ 14.03 hrs,  Volume= 771 cf,  Atten= 82%,  Lag= 111.9 min
Discarded = 0.02 cfs @ 14.03 hrs,  Volume= 771 cf
Primary = 0.00 cfs @ 0.00 hrs,  Volume= 0 cf

Routing by Stor-Ind method, Time Span= 0.00-48.00 hrs, dt= 0.01 hrs
Peak Elev= 92.13' @ 14.03 hrs   Surf.Area= 331 sf   Storage= 253 cf

Plug-Flow detention time= 256.7 min calculated for 771 cf (100% of inflow)
Center-of-Mass det. time= 256.7 min ( 1,175.2 - 918.6 )

Volume Invert Avail.Storage Storage Description
#1 86.30' 201 cf 8.00'D x 4.00'H Vertical Cone/Cylinder
#2 90.31' 213 cf Custom Stage Data (Conic) Listed below (Recalc)

414 cf Total Available Storage

Elevation Surf.Area Inc.Store Cum.Store Wet.Area
(feet) (sq-ft) (cubic-feet) (cubic-feet) (sq-ft)
90.31 4 0 0 4
91.80 4 6 6 15
92.00 200 15 21 211
92.50 600 191 213 612

Device Routing     Invert Outlet Devices
#1 Discarded 86.30' 2.410 in/hr Exfiltration over Wetted area   
#2 Primary 92.45' 6.0' long Sharp-Crested Rectangular Weir   2 End Contraction(s)   

Discarded OutFlow  Max=0.02 cfs @ 14.03 hrs  HW=92.13'   (Free Discharge)
1=Exfiltration  (Exfiltration Controls 0.02 cfs)

Primary OutFlow  Max=0.00 cfs @ 0.00 hrs  HW=86.30'   (Free Discharge)
2=Sharp-Crested Rectangular Weir  ( Controls 0.00 cfs)
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Pond DW: 8ft diam Drywell
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Summary for Pond UG-1: UG-1

Inflow Area = 22,183 sf, 85.20% Impervious,  Inflow Depth = 5.02"    for  25-Year event
Inflow = 2.87 cfs @ 12.08 hrs,  Volume= 9,274 cf
Outflow = 2.12 cfs @ 12.16 hrs,  Volume= 9,274 cf,  Atten= 26%,  Lag= 4.3 min
Discarded = 0.38 cfs @ 12.16 hrs,  Volume= 7,935 cf
Primary = 1.74 cfs @ 12.16 hrs,  Volume= 1,338 cf

Routing by Stor-Ind method, Time Span= 0.00-48.00 hrs, dt= 0.01 hrs
Peak Elev= 90.69' @ 12.16 hrs   Surf.Area= 1,538 sf   Storage= 1,809 cf

Plug-Flow detention time= 24.7 min calculated for 9,274 cf (100% of inflow)
Center-of-Mass det. time= 24.7 min ( 811.4 - 786.6 )

Volume Invert Avail.Storage Storage Description
#1A 88.50' 1,128 cf 88.17'W x 17.44'L x 2.33'H Field A

3,588 cf Overall - 767 cf Embedded = 2,821 cf  x 40.0% Voids
#2A 89.00' 767 cf ADS_StormTech RC-310 +Cap  x 52  Inside #1

Effective Size= 28.9"W x 16.0"H => 2.07 sf x 7.12'L = 14.7 cf
Overall Size= 34.0"W x 16.0"H x 7.56'L with 0.44' Overlap
52 Chambers in 26 Rows

1,895 cf Total Available Storage

     Storage Group A created with Chamber Wizard

Device Routing     Invert Outlet Devices
#1 Primary 90.43' 4.0' long Sharp-Crested Rectangular Weir   2 End Contraction(s)   
#2 Discarded 88.50' 8.270 in/hr Exfiltration over Wetted area   

Discarded OutFlow  Max=0.38 cfs @ 12.16 hrs  HW=90.69'   (Free Discharge)
2=Exfiltration  (Exfiltration Controls 0.38 cfs)

Primary OutFlow  Max=1.73 cfs @ 12.16 hrs  HW=90.69'   (Free Discharge)
1=Sharp-Crested Rectangular Weir  (Weir Controls 1.73 cfs @ 1.67 fps)
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Pond UG-1: UG-1 - Chamber Wizard Field A

Chamber Model = ADS_StormTech RC-310 +Cap (ADS StormTech® RC-310 with cap length)
Effective Size= 28.9"W x 16.0"H => 2.07 sf x 7.12'L = 14.7 cf
Overall Size= 34.0"W x 16.0"H x 7.56'L with 0.44' Overlap

34.0" Wide + 6.0" Spacing = 40.0" C-C Row Spacing

2 Chambers/Row x 7.12' Long +0.60' Cap Length x 2 = 15.44' Row Length +12.0" End Stone x 2 = 17.44' 
Base Length
26 Rows x 34.0" Wide + 6.0" Spacing x 25 + 12.0" Side Stone x 2 = 88.17' Base Width
6.0" Base + 16.0" Chamber Height + 6.0" Cover = 2.33' Field Height

52 Chambers x 14.7 cf = 766.6 cf Chamber Storage

3,587.8 cf Field - 766.6 cf Chambers = 2,821.2 cf Stone x 40.0% Voids = 1,128.5 cf Stone Storage

Chamber Storage + Stone Storage = 1,895.1 cf = 0.044 af
Overall Storage Efficiency = 52.8%
Overall System Size = 17.44' x 88.17' x 2.33'

52 Chambers
132.9 cy Field
104.5 cy Stone
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Pond UG-1: UG-1
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Summary for Pond UG-2: UG-2

Inflow Area = 10,025 sf,100.00% Impervious,  Inflow Depth = 6.05"    for  25-Year event
Inflow = 1.42 cfs @ 12.08 hrs,  Volume= 5,056 cf
Outflow = 0.48 cfs @ 12.36 hrs,  Volume= 5,056 cf,  Atten= 66%,  Lag= 16.4 min
Discarded = 0.26 cfs @ 12.36 hrs,  Volume= 4,932 cf
Primary = 0.22 cfs @ 12.36 hrs,  Volume= 123 cf

Routing by Stor-Ind method, Time Span= 0.00-48.00 hrs, dt= 0.01 hrs
Peak Elev= 90.72' @ 12.36 hrs   Surf.Area= 1,014 sf   Storage= 1,200 cf

Plug-Flow detention time= 25.6 min calculated for 5,055 cf (100% of inflow)
Center-of-Mass det. time= 25.6 min ( 770.0 - 744.5 )

Volume Invert Avail.Storage Storage Description
#1A 88.50' 746 cf 58.17'W x 17.44'L x 2.33'H Field A

2,367 cf Overall - 501 cf Embedded = 1,866 cf  x 40.0% Voids
#2A 89.00' 501 cf ADS_StormTech RC-310 +Cap  x 34  Inside #1

Effective Size= 28.9"W x 16.0"H => 2.07 sf x 7.12'L = 14.7 cf
Overall Size= 34.0"W x 16.0"H x 7.56'L with 0.44' Overlap
34 Chambers in 17 Rows

1,248 cf Total Available Storage

     Storage Group A created with Chamber Wizard

Device Routing     Invert Outlet Devices
#1 Primary 90.65' 4.0' long Sharp-Crested Rectangular Weir   2 End Contraction(s)   
#2 Discarded 88.50' 8.270 in/hr Exfiltration over Wetted area   

Discarded OutFlow  Max=0.26 cfs @ 12.36 hrs  HW=90.72'   (Free Discharge)
2=Exfiltration  (Exfiltration Controls 0.26 cfs)

Primary OutFlow  Max=0.22 cfs @ 12.36 hrs  HW=90.72'   (Free Discharge)
1=Sharp-Crested Rectangular Weir  (Weir Controls 0.22 cfs @ 0.84 fps)
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Pond UG-2: UG-2 - Chamber Wizard Field A

Chamber Model = ADS_StormTech RC-310 +Cap (ADS StormTech® RC-310 with cap length)
Effective Size= 28.9"W x 16.0"H => 2.07 sf x 7.12'L = 14.7 cf
Overall Size= 34.0"W x 16.0"H x 7.56'L with 0.44' Overlap

34.0" Wide + 6.0" Spacing = 40.0" C-C Row Spacing

2 Chambers/Row x 7.12' Long +0.60' Cap Length x 2 = 15.44' Row Length +12.0" End Stone x 2 = 17.44' 
Base Length
17 Rows x 34.0" Wide + 6.0" Spacing x 16 + 12.0" Side Stone x 2 = 58.17' Base Width
6.0" Base + 16.0" Chamber Height + 6.0" Cover = 2.33' Field Height

34 Chambers x 14.7 cf = 501.2 cf Chamber Storage

2,367.0 cf Field - 501.2 cf Chambers = 1,865.8 cf Stone x 40.0% Voids = 746.3 cf Stone Storage

Chamber Storage + Stone Storage = 1,247.5 cf = 0.029 af
Overall Storage Efficiency = 52.7%
Overall System Size = 17.44' x 58.17' x 2.33'

34 Chambers
87.7 cy Field
69.1 cy Stone
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Pond UG-2: UG-2
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Summary for Pond UG-3: UG-3

Inflow Area = 20,963 sf,100.00% Impervious,  Inflow Depth = 6.05"    for  25-Year event
Inflow = 2.97 cfs @ 12.08 hrs,  Volume= 10,572 cf
Outflow = 1.57 cfs @ 12.21 hrs,  Volume= 10,572 cf,  Atten= 47%,  Lag= 7.6 min
Discarded = 0.16 cfs @ 12.21 hrs,  Volume= 8,754 cf
Primary = 1.41 cfs @ 12.21 hrs,  Volume= 1,817 cf

Routing by Stor-Ind method, Time Span= 0.00-48.00 hrs, dt= 0.01 hrs
Peak Elev= 90.66' @ 12.21 hrs   Surf.Area= 2,518 sf   Storage= 3,023 cf

Plug-Flow detention time= 115.2 min calculated for 10,569 cf (100% of inflow)
Center-of-Mass det. time= 115.2 min ( 859.6 - 744.5 )

Volume Invert Avail.Storage Storage Description
#1A 88.50' 1,784 cf 54.83'W x 45.92'L x 2.33'H Field A

5,875 cf Overall - 1,415 cf Embedded = 4,460 cf  x 40.0% Voids
#2A 89.00' 1,415 cf ADS_StormTech RC-310 +Cap  x 96  Inside #1

Effective Size= 28.9"W x 16.0"H => 2.07 sf x 7.12'L = 14.7 cf
Overall Size= 34.0"W x 16.0"H x 7.56'L with 0.44' Overlap
96 Chambers in 16 Rows

3,199 cf Total Available Storage

     Storage Group A created with Chamber Wizard

Device Routing     Invert Outlet Devices
#1 Primary 90.43' 4.0' long Sharp-Crested Rectangular Weir   2 End Contraction(s)   
#2 Discarded 88.50' 2.410 in/hr Exfiltration over Wetted area   

Discarded OutFlow  Max=0.16 cfs @ 12.21 hrs  HW=90.66'   (Free Discharge)
2=Exfiltration  (Exfiltration Controls 0.16 cfs)

Primary OutFlow  Max=1.41 cfs @ 12.21 hrs  HW=90.66'   (Free Discharge)
1=Sharp-Crested Rectangular Weir  (Weir Controls 1.41 cfs @ 1.56 fps)
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Pond UG-3: UG-3 - Chamber Wizard Field A

Chamber Model = ADS_StormTech RC-310 +Cap (ADS StormTech® RC-310 with cap length)
Effective Size= 28.9"W x 16.0"H => 2.07 sf x 7.12'L = 14.7 cf
Overall Size= 34.0"W x 16.0"H x 7.56'L with 0.44' Overlap

34.0" Wide + 6.0" Spacing = 40.0" C-C Row Spacing

6 Chambers/Row x 7.12' Long +0.60' Cap Length x 2 = 43.92' Row Length +12.0" End Stone x 2 = 45.92' 
Base Length
16 Rows x 34.0" Wide + 6.0" Spacing x 15 + 12.0" Side Stone x 2 = 54.83' Base Width
6.0" Base + 16.0" Chamber Height + 6.0" Cover = 2.33' Field Height

96 Chambers x 14.7 cf = 1,415.2 cf Chamber Storage

5,875.2 cf Field - 1,415.2 cf Chambers = 4,460.0 cf Stone x 40.0% Voids = 1,784.0 cf Stone Storage

Chamber Storage + Stone Storage = 3,199.2 cf = 0.073 af
Overall Storage Efficiency = 54.5%
Overall System Size = 45.92' x 54.83' x 2.33'

96 Chambers
217.6 cy Field
165.2 cy Stone
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Pond UG-3: UG-3
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Time span=0.00-48.00 hrs, dt=0.01 hrs, 4801 points
Runoff by SCS TR-20 method, UH=SCS, Weighted-CN

Reach routing by Stor-Ind+Trans method  -  Pond routing by Stor-Ind method

Runoff Area=22,183 sf   85.20% Impervious   Runoff Depth=6.71"Subcatchment P1-A: P1-A
   Tc=6.0 min   CN=89   Runoff=3.77 cfs  12,397 cf

Runoff Area=10,025 sf   100.00% Impervious   Runoff Depth=7.78"Subcatchment P1-B: P1-B
   Tc=6.0 min   CN=98   Runoff=1.81 cfs  6,500 cf

Runoff Area=20,963 sf   100.00% Impervious   Runoff Depth=7.78"Subcatchment P1-C: P1-C
   Tc=6.0 min   CN=98   Runoff=3.79 cfs  13,591 cf

Runoff Area=123,254 sf   61.06% Impervious   Runoff Depth=4.94"Subcatchment P1-D: P1-D
   Tc=6.0 min   CN=74   Runoff=16.36 cfs  50,776 cf

Runoff Area=10,868 sf   9.20% Impervious   Runoff Depth=1.65"Subcatchment P1-E: P1-E
   Flow Length=95'   Slope=0.0100 '/'   Tc=8.3 min   CN=44   Runoff=0.36 cfs  1,491 cf

Runoff Area=6,958 sf   38.80% Impervious   Runoff Depth=3.57"Subcatchment P2: P2
   Tc=6.0 min   CN=62   Runoff=0.66 cfs  2,071 cf

Runoff Area=1,155 sf   0.00% Impervious   Runoff Depth=0.42"Subcatchment P3: P3
   Tc=6.0 min   CN=30   Runoff=0.00 cfs  41 cf

   Inflow=3.25 cfs  2,790 cfReach DMH MB1: DMH MB1
   Outflow=3.25 cfs  2,790 cf

   Inflow=3.62 cfs  3,478 cfReach DMH MB5: DMH MB5
   Outflow=3.62 cfs  3,478 cf

   Inflow=6.66 cfs  7,275 cfReach DMH MC5: DMH MC5
   Outflow=6.66 cfs  7,275 cf

   Inflow=22.40 cfs  58,237 cfReach PD1: Wetland "B" series
   Outflow=22.40 cfs  58,237 cf

   Inflow=0.66 cfs  2,071 cfReach PD2: Pleasant St
   Outflow=0.66 cfs  2,071 cf

   Inflow=0.00 cfs  41 cfReach PD3: SOUTH
   Outflow=0.00 cfs  41 cf

Peak Elev=92.48'  Storage=401 cf   Inflow=0.36 cfs  1,491 cfPond DW: 8ft diam Drywell
   Discarded=0.04 cfs  1,306 cf   Primary=0.13 cfs  186 cf   Outflow=0.17 cfs  1,491 cf

Peak Elev=90.83'  Storage=1,894 cf   Inflow=3.77 cfs  12,397 cfPond UG-1: UG-1
   Discarded=0.39 cfs  9,607 cf   Primary=3.25 cfs  2,790 cf   Outflow=3.64 cfs  12,397 cf

Peak Elev=90.83'  Storage=1,245 cf   Inflow=1.81 cfs  6,500 cfPond UG-2: UG-2
   Discarded=0.26 cfs  5,812 cf   Primary=0.98 cfs  688 cf   Outflow=1.24 cfs  6,500 cf
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Peak Elev=90.83'  Storage=3,195 cf   Inflow=3.79 cfs  13,591 cfPond UG-3: UG-3
   Discarded=0.17 cfs  9,795 cf   Primary=3.23 cfs  3,797 cf   Outflow=3.40 cfs  13,591 cf

Total Runoff Area = 195,406 sf   Runoff Volume = 86,868 cf   Average Runoff Depth = 5.33"
34.06% Pervious = 66,565 sf     65.94% Impervious = 128,841 sf
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Summary for Subcatchment P1-A: P1-A

Runoff = 3.77 cfs @ 12.08 hrs,  Volume= 12,397 cf,  Depth= 6.71"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-48.00 hrs, dt= 0.01 hrs
Type III 24-hr  100-Year Rainfall=8.02"

Area (sf) CN Description
3,283 39 >75% Grass cover, Good, HSG A

* 1,440 98 ROOF PORTA CACHER
* 10,300 98 ROOF BLDG
* 7,160 98 PAVEMENT

22,183 89 Weighted Average
3,283 39 14.80% Pervious Area

18,900 98 85.20% Impervious Area

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

6.0 Direct Entry, 

Subcatchment P1-A: P1-A

Runoff

Hydrograph

Time  (hours)
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Type III 24-hr
100-Year Rainfall=8.02"
Runoff Area=22,183 sf

Runoff Volume=12,397 cf
Runoff Depth=6.71"

Tc=6.0 min
CN=89

3.77 cfs
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Summary for Subcatchment P1-B: P1-B

Runoff = 1.81 cfs @ 12.08 hrs,  Volume= 6,500 cf,  Depth= 7.78"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-48.00 hrs, dt= 0.01 hrs
Type III 24-hr  100-Year Rainfall=8.02"

Area (sf) CN Description
* 10,025 98 ROOF BLDG

10,025 98 100.00% Impervious Area

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

6.0 Direct Entry, 

Subcatchment P1-B: P1-B

Runoff

Hydrograph

Time  (hours)
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Type III 24-hr
100-Year Rainfall=8.02"
Runoff Area=10,025 sf

Runoff Volume=6,500 cf
Runoff Depth=7.78"

Tc=6.0 min
CN=98

1.81 cfs
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Summary for Subcatchment P1-C: P1-C

Runoff = 3.79 cfs @ 12.08 hrs,  Volume= 13,591 cf,  Depth= 7.78"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-48.00 hrs, dt= 0.01 hrs
Type III 24-hr  100-Year Rainfall=8.02"

Area (sf) CN Description
* 20,963 98 ROOF BLDG

20,963 98 100.00% Impervious Area

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

6.0 Direct Entry, 

Subcatchment P1-C: P1-C

Runoff

Hydrograph

Time  (hours)
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Type III 24-hr
100-Year Rainfall=8.02"
Runoff Area=20,963 sf

Runoff Volume=13,591 cf
Runoff Depth=7.78"

Tc=6.0 min
CN=98

3.79 cfs
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Summary for Subcatchment P1-D: P1-D

Runoff = 16.36 cfs @ 12.09 hrs,  Volume= 50,776 cf,  Depth= 4.94"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-48.00 hrs, dt= 0.01 hrs
Type III 24-hr  100-Year Rainfall=8.02"

Area (sf) CN Description
* 61,468 98 PAVEMENT

17,385 30 Woods, Good, HSG A
30,616 39 >75% Grass cover, Good, HSG A

* 13,785 98 ROOF BLDG
123,254 74 Weighted Average

48,001 36 38.94% Pervious Area
75,253 98 61.06% Impervious Area

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

6.0 Direct Entry, 

Subcatchment P1-D: P1-D

Runoff

Hydrograph

Time  (hours)
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Type III 24-hr
100-Year Rainfall=8.02"
Runoff Area=123,254 sf

Runoff Volume=50,776 cf
Runoff Depth=4.94"

Tc=6.0 min
CN=74

16.36 cfs
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Summary for Subcatchment P1-E: P1-E

Runoff = 0.36 cfs @ 12.14 hrs,  Volume= 1,491 cf,  Depth= 1.65"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-48.00 hrs, dt= 0.01 hrs
Type III 24-hr  100-Year Rainfall=8.02"

Area (sf) CN Description
* 1,000 98 PAVEMENT

9,868 39 >75% Grass cover, Good, HSG A
10,868 44 Weighted Average

9,868 39 90.80% Pervious Area
1,000 98 9.20% Impervious Area

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

7.2 50 0.0100 0.12 Sheet Flow, 
Grass: Short   n= 0.150   P2= 3.40"

1.1 45 0.0100 0.70 Shallow Concentrated Flow, 
Short Grass Pasture   Kv= 7.0 fps

8.3 95 Total

Subcatchment P1-E: P1-E

Runoff

Hydrograph

Time  (hours)
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Type III 24-hr
100-Year Rainfall=8.02"
Runoff Area=10,868 sf

Runoff Volume=1,491 cf
Runoff Depth=1.65"

Flow Length=95'
Slope=0.0100 '/'

Tc=8.3 min
CN=44

0.36 cfs
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Summary for Subcatchment P2: P2

Runoff = 0.66 cfs @ 12.09 hrs,  Volume= 2,071 cf,  Depth= 3.57"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-48.00 hrs, dt= 0.01 hrs
Type III 24-hr  100-Year Rainfall=8.02"

Area (sf) CN Description
4,258 39 >75% Grass cover, Good, HSG A

* 2,700 98 pavement
6,958 62 Weighted Average
4,258 39 61.20% Pervious Area
2,700 98 38.80% Impervious Area

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

6.0 Direct Entry, 

Subcatchment P2: P2

Runoff

Hydrograph

Time  (hours)
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Type III 24-hr
100-Year Rainfall=8.02"

Runoff Area=6,958 sf
Runoff Volume=2,071 cf

Runoff Depth=3.57"
Tc=6.0 min

CN=62

0.66 cfs
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Summary for Subcatchment P3: P3

Runoff = 0.00 cfs @ 12.42 hrs,  Volume= 41 cf,  Depth= 0.42"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-48.00 hrs, dt= 0.01 hrs
Type III 24-hr  100-Year Rainfall=8.02"

Area (sf) CN Description
1,155 30 Woods, Good, HSG A
1,155 30 100.00% Pervious Area

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

6.0 Direct Entry, 

Subcatchment P3: P3

Runoff

Hydrograph

Time  (hours)
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Type III 24-hr
100-Year Rainfall=8.02"

Runoff Area=1,155 sf
Runoff Volume=41 cf

Runoff Depth=0.42"
Tc=6.0 min

CN=30

0.00 cfs
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Summary for Reach DMH MB1: DMH MB1

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

Inflow Area = 22,183 sf, 85.20% Impervious,  Inflow Depth = 1.51"    for  100-Year event
Inflow = 3.25 cfs @ 12.11 hrs,  Volume= 2,790 cf
Outflow = 3.25 cfs @ 12.11 hrs,  Volume= 2,790 cf,  Atten= 0%,  Lag= 0.0 min

Routing by Stor-Ind+Trans method, Time Span= 0.00-48.00 hrs, dt= 0.01 hrs

Reach DMH MB1: DMH MB1

Inflow
Outflow

Hydrograph

Time  (hours)
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Inflow Area=22,183 sf
3.25 cfs

3.25 cfs
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Summary for Reach DMH MB5: DMH MB5

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

Inflow Area = 32,208 sf, 89.81% Impervious,  Inflow Depth = 1.30"    for  100-Year event
Inflow = 3.62 cfs @ 12.15 hrs,  Volume= 3,478 cf
Outflow = 3.62 cfs @ 12.15 hrs,  Volume= 3,478 cf,  Atten= 0%,  Lag= 0.0 min

Routing by Stor-Ind+Trans method, Time Span= 0.00-48.00 hrs, dt= 0.01 hrs

Reach DMH MB5: DMH MB5

Inflow
Outflow

Hydrograph

Time  (hours)
484644424038363432302826242220181614121086420

F
lo

w
  (

cf
s)

4

3

2

1

0

Inflow Area=32,208 sf
3.62 cfs

3.62 cfs
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Summary for Reach DMH MC5: DMH MC5

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

Inflow Area = 53,171 sf, 93.83% Impervious,  Inflow Depth = 1.64"    for  100-Year event
Inflow = 6.66 cfs @ 12.15 hrs,  Volume= 7,275 cf
Outflow = 6.66 cfs @ 12.15 hrs,  Volume= 7,275 cf,  Atten= 0%,  Lag= 0.0 min

Routing by Stor-Ind+Trans method, Time Span= 0.00-48.00 hrs, dt= 0.01 hrs

Reach DMH MC5: DMH MC5

Inflow
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Inflow Area=53,171 sf
6.66 cfs

6.66 cfs
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Summary for Reach PD1: Wetland "B" series

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

Inflow Area = 187,293 sf, 67.35% Impervious,  Inflow Depth = 3.73"    for  100-Year event
Inflow = 22.40 cfs @ 12.10 hrs,  Volume= 58,237 cf
Outflow = 22.40 cfs @ 12.10 hrs,  Volume= 58,237 cf,  Atten= 0%,  Lag= 0.0 min

Routing by Stor-Ind+Trans method, Time Span= 0.00-48.00 hrs, dt= 0.01 hrs

Reach PD1: Wetland "B" series
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Inflow Area=187,293 sf
22.40 cfs

22.40 cfs
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Summary for Reach PD2: Pleasant St

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

Inflow Area = 6,958 sf, 38.80% Impervious,  Inflow Depth = 3.57"    for  100-Year event
Inflow = 0.66 cfs @ 12.09 hrs,  Volume= 2,071 cf
Outflow = 0.66 cfs @ 12.09 hrs,  Volume= 2,071 cf,  Atten= 0%,  Lag= 0.0 min

Routing by Stor-Ind+Trans method, Time Span= 0.00-48.00 hrs, dt= 0.01 hrs

Reach PD2: Pleasant St

Inflow
Outflow

Hydrograph

Time  (hours)
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Inflow Area=6,958 sf
0.66 cfs
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Summary for Reach PD3: SOUTH

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

Inflow Area = 1,155 sf, 0.00% Impervious,  Inflow Depth = 0.42"    for  100-Year event
Inflow = 0.00 cfs @ 12.42 hrs,  Volume= 41 cf
Outflow = 0.00 cfs @ 12.42 hrs,  Volume= 41 cf,  Atten= 0%,  Lag= 0.0 min

Routing by Stor-Ind+Trans method, Time Span= 0.00-48.00 hrs, dt= 0.01 hrs

Reach PD3: SOUTH
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Time  (hours)
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Inflow Area=1,155 sf
0.00 cfs
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Summary for Pond DW: 8ft diam Drywell

[42] Hint: Gap in defined storage above volume #1 at 90.30'

Inflow Area = 10,868 sf, 9.20% Impervious,  Inflow Depth = 1.65"    for  100-Year event
Inflow = 0.36 cfs @ 12.14 hrs,  Volume= 1,491 cf
Outflow = 0.17 cfs @ 12.48 hrs,  Volume= 1,491 cf,  Atten= 54%,  Lag= 20.4 min
Discarded = 0.04 cfs @ 12.48 hrs,  Volume= 1,306 cf
Primary = 0.13 cfs @ 12.48 hrs,  Volume= 186 cf

Routing by Stor-Ind method, Time Span= 0.00-48.00 hrs, dt= 0.01 hrs
Peak Elev= 92.48' @ 12.48 hrs   Surf.Area= 629 sf   Storage= 401 cf

Plug-Flow detention time= 175.4 min calculated for 1,491 cf (100% of inflow)
Center-of-Mass det. time= 175.4 min ( 1,067.3 - 891.9 )

Volume Invert Avail.Storage Storage Description
#1 86.30' 201 cf 8.00'D x 4.00'H Vertical Cone/Cylinder
#2 90.31' 213 cf Custom Stage Data (Conic) Listed below (Recalc)

414 cf Total Available Storage

Elevation Surf.Area Inc.Store Cum.Store Wet.Area
(feet) (sq-ft) (cubic-feet) (cubic-feet) (sq-ft)
90.31 4 0 0 4
91.80 4 6 6 15
92.00 200 15 21 211
92.50 600 191 213 612

Device Routing     Invert Outlet Devices
#1 Discarded 86.30' 2.410 in/hr Exfiltration over Wetted area   
#2 Primary 92.45' 6.0' long Sharp-Crested Rectangular Weir   2 End Contraction(s)   

Discarded OutFlow  Max=0.04 cfs @ 12.48 hrs  HW=92.48'   (Free Discharge)
1=Exfiltration  (Exfiltration Controls 0.04 cfs)

Primary OutFlow  Max=0.10 cfs @ 12.48 hrs  HW=92.48'   (Free Discharge)
2=Sharp-Crested Rectangular Weir  (Weir Controls 0.10 cfs @ 0.55 fps)
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Pond DW: 8ft diam Drywell

Inflow
Outflow
Discarded
Primary

Hydrograph

Time  (hours)
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Inflow Area=10,868 sf
Peak Elev=92.48'

Storage=401 cf

0.36 cfs

0.17 cfs

0.04 cfs

0.13 cfs
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Summary for Pond UG-1: UG-1

Inflow Area = 22,183 sf, 85.20% Impervious,  Inflow Depth = 6.71"    for  100-Year event
Inflow = 3.77 cfs @ 12.08 hrs,  Volume= 12,397 cf
Outflow = 3.64 cfs @ 12.11 hrs,  Volume= 12,397 cf,  Atten= 3%,  Lag= 1.3 min
Discarded = 0.39 cfs @ 12.11 hrs,  Volume= 9,607 cf
Primary = 3.25 cfs @ 12.11 hrs,  Volume= 2,790 cf

Routing by Stor-Ind method, Time Span= 0.00-48.00 hrs, dt= 0.01 hrs
Peak Elev= 90.83' @ 12.11 hrs   Surf.Area= 1,538 sf   Storage= 1,894 cf

Plug-Flow detention time= 23.2 min calculated for 12,395 cf (100% of inflow)
Center-of-Mass det. time= 23.2 min ( 802.1 - 779.0 )

Volume Invert Avail.Storage Storage Description
#1A 88.50' 1,128 cf 88.17'W x 17.44'L x 2.33'H Field A

3,588 cf Overall - 767 cf Embedded = 2,821 cf  x 40.0% Voids
#2A 89.00' 767 cf ADS_StormTech RC-310 +Cap  x 52  Inside #1

Effective Size= 28.9"W x 16.0"H => 2.07 sf x 7.12'L = 14.7 cf
Overall Size= 34.0"W x 16.0"H x 7.56'L with 0.44' Overlap
52 Chambers in 26 Rows

1,895 cf Total Available Storage

     Storage Group A created with Chamber Wizard

Device Routing     Invert Outlet Devices
#1 Primary 90.43' 4.0' long Sharp-Crested Rectangular Weir   2 End Contraction(s)   
#2 Discarded 88.50' 8.270 in/hr Exfiltration over Wetted area   

Discarded OutFlow  Max=0.39 cfs @ 12.11 hrs  HW=90.83'   (Free Discharge)
2=Exfiltration  (Exfiltration Controls 0.39 cfs)

Primary OutFlow  Max=3.25 cfs @ 12.11 hrs  HW=90.83'   (Free Discharge)
1=Sharp-Crested Rectangular Weir  (Weir Controls 3.25 cfs @ 2.07 fps)
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Pond UG-1: UG-1 - Chamber Wizard Field A

Chamber Model = ADS_StormTech RC-310 +Cap (ADS StormTech® RC-310 with cap length)
Effective Size= 28.9"W x 16.0"H => 2.07 sf x 7.12'L = 14.7 cf
Overall Size= 34.0"W x 16.0"H x 7.56'L with 0.44' Overlap

34.0" Wide + 6.0" Spacing = 40.0" C-C Row Spacing

2 Chambers/Row x 7.12' Long +0.60' Cap Length x 2 = 15.44' Row Length +12.0" End Stone x 2 = 17.44' 
Base Length
26 Rows x 34.0" Wide + 6.0" Spacing x 25 + 12.0" Side Stone x 2 = 88.17' Base Width
6.0" Base + 16.0" Chamber Height + 6.0" Cover = 2.33' Field Height

52 Chambers x 14.7 cf = 766.6 cf Chamber Storage

3,587.8 cf Field - 766.6 cf Chambers = 2,821.2 cf Stone x 40.0% Voids = 1,128.5 cf Stone Storage

Chamber Storage + Stone Storage = 1,895.1 cf = 0.044 af
Overall Storage Efficiency = 52.8%
Overall System Size = 17.44' x 88.17' x 2.33'

52 Chambers
132.9 cy Field
104.5 cy Stone
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Pond UG-1: UG-1

Inflow
Outflow
Discarded
Primary

Hydrograph

Time  (hours)
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Inflow Area=22,183 sf
Peak Elev=90.83'
Storage=1,894 cf

3.77 cfs
3.64 cfs

0.39 cfs

3.25 cfs



Type III 24-hr  100-Year Rainfall=8.02"Proposed Cond HydroCAD
  Printed  8/5/2022Prepared by {enter your company name here}

Page 103HydroCAD® 10.00-26  s/n 01012  © 2020 HydroCAD Software Solutions LLC

Summary for Pond UG-2: UG-2

Inflow Area = 10,025 sf,100.00% Impervious,  Inflow Depth = 7.78"    for  100-Year event
Inflow = 1.81 cfs @ 12.08 hrs,  Volume= 6,500 cf
Outflow = 1.24 cfs @ 12.17 hrs,  Volume= 6,500 cf,  Atten= 32%,  Lag= 5.0 min
Discarded = 0.26 cfs @ 12.17 hrs,  Volume= 5,812 cf
Primary = 0.98 cfs @ 12.17 hrs,  Volume= 688 cf

Routing by Stor-Ind method, Time Span= 0.00-48.00 hrs, dt= 0.01 hrs
Peak Elev= 90.83' @ 12.17 hrs   Surf.Area= 1,014 sf   Storage= 1,245 cf

Plug-Flow detention time= 23.7 min calculated for 6,498 cf (100% of inflow)
Center-of-Mass det. time= 23.7 min ( 764.9 - 741.2 )

Volume Invert Avail.Storage Storage Description
#1A 88.50' 746 cf 58.17'W x 17.44'L x 2.33'H Field A

2,367 cf Overall - 501 cf Embedded = 1,866 cf  x 40.0% Voids
#2A 89.00' 501 cf ADS_StormTech RC-310 +Cap  x 34  Inside #1

Effective Size= 28.9"W x 16.0"H => 2.07 sf x 7.12'L = 14.7 cf
Overall Size= 34.0"W x 16.0"H x 7.56'L with 0.44' Overlap
34 Chambers in 17 Rows

1,248 cf Total Available Storage

     Storage Group A created with Chamber Wizard

Device Routing     Invert Outlet Devices
#1 Primary 90.65' 4.0' long Sharp-Crested Rectangular Weir   2 End Contraction(s)   
#2 Discarded 88.50' 8.270 in/hr Exfiltration over Wetted area   

Discarded OutFlow  Max=0.26 cfs @ 12.17 hrs  HW=90.83'   (Free Discharge)
2=Exfiltration  (Exfiltration Controls 0.26 cfs)

Primary OutFlow  Max=0.97 cfs @ 12.17 hrs  HW=90.83'   (Free Discharge)
1=Sharp-Crested Rectangular Weir  (Weir Controls 0.97 cfs @ 1.38 fps)
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Pond UG-2: UG-2 - Chamber Wizard Field A

Chamber Model = ADS_StormTech RC-310 +Cap (ADS StormTech® RC-310 with cap length)
Effective Size= 28.9"W x 16.0"H => 2.07 sf x 7.12'L = 14.7 cf
Overall Size= 34.0"W x 16.0"H x 7.56'L with 0.44' Overlap

34.0" Wide + 6.0" Spacing = 40.0" C-C Row Spacing

2 Chambers/Row x 7.12' Long +0.60' Cap Length x 2 = 15.44' Row Length +12.0" End Stone x 2 = 17.44' 
Base Length
17 Rows x 34.0" Wide + 6.0" Spacing x 16 + 12.0" Side Stone x 2 = 58.17' Base Width
6.0" Base + 16.0" Chamber Height + 6.0" Cover = 2.33' Field Height

34 Chambers x 14.7 cf = 501.2 cf Chamber Storage

2,367.0 cf Field - 501.2 cf Chambers = 1,865.8 cf Stone x 40.0% Voids = 746.3 cf Stone Storage

Chamber Storage + Stone Storage = 1,247.5 cf = 0.029 af
Overall Storage Efficiency = 52.7%
Overall System Size = 17.44' x 58.17' x 2.33'

34 Chambers
87.7 cy Field
69.1 cy Stone
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Pond UG-2: UG-2
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Summary for Pond UG-3: UG-3

Inflow Area = 20,963 sf,100.00% Impervious,  Inflow Depth = 7.78"    for  100-Year event
Inflow = 3.79 cfs @ 12.08 hrs,  Volume= 13,591 cf
Outflow = 3.40 cfs @ 12.12 hrs,  Volume= 13,591 cf,  Atten= 10%,  Lag= 2.4 min
Discarded = 0.17 cfs @ 12.12 hrs,  Volume= 9,795 cf
Primary = 3.23 cfs @ 12.12 hrs,  Volume= 3,797 cf

Routing by Stor-Ind method, Time Span= 0.00-48.00 hrs, dt= 0.01 hrs
Peak Elev= 90.83' @ 12.12 hrs   Surf.Area= 2,518 sf   Storage= 3,195 cf

Plug-Flow detention time= 104.9 min calculated for 13,589 cf (100% of inflow)
Center-of-Mass det. time= 104.9 min ( 846.0 - 741.2 )

Volume Invert Avail.Storage Storage Description
#1A 88.50' 1,784 cf 54.83'W x 45.92'L x 2.33'H Field A

5,875 cf Overall - 1,415 cf Embedded = 4,460 cf  x 40.0% Voids
#2A 89.00' 1,415 cf ADS_StormTech RC-310 +Cap  x 96  Inside #1

Effective Size= 28.9"W x 16.0"H => 2.07 sf x 7.12'L = 14.7 cf
Overall Size= 34.0"W x 16.0"H x 7.56'L with 0.44' Overlap
96 Chambers in 16 Rows

3,199 cf Total Available Storage

     Storage Group A created with Chamber Wizard

Device Routing     Invert Outlet Devices
#1 Primary 90.43' 4.0' long Sharp-Crested Rectangular Weir   2 End Contraction(s)   
#2 Discarded 88.50' 2.410 in/hr Exfiltration over Wetted area   

Discarded OutFlow  Max=0.17 cfs @ 12.12 hrs  HW=90.83'   (Free Discharge)
2=Exfiltration  (Exfiltration Controls 0.17 cfs)

Primary OutFlow  Max=3.23 cfs @ 12.12 hrs  HW=90.83'   (Free Discharge)
1=Sharp-Crested Rectangular Weir  (Weir Controls 3.23 cfs @ 2.06 fps)
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Pond UG-3: UG-3 - Chamber Wizard Field A

Chamber Model = ADS_StormTech RC-310 +Cap (ADS StormTech® RC-310 with cap length)
Effective Size= 28.9"W x 16.0"H => 2.07 sf x 7.12'L = 14.7 cf
Overall Size= 34.0"W x 16.0"H x 7.56'L with 0.44' Overlap

34.0" Wide + 6.0" Spacing = 40.0" C-C Row Spacing

6 Chambers/Row x 7.12' Long +0.60' Cap Length x 2 = 43.92' Row Length +12.0" End Stone x 2 = 45.92' 
Base Length
16 Rows x 34.0" Wide + 6.0" Spacing x 15 + 12.0" Side Stone x 2 = 54.83' Base Width
6.0" Base + 16.0" Chamber Height + 6.0" Cover = 2.33' Field Height

96 Chambers x 14.7 cf = 1,415.2 cf Chamber Storage

5,875.2 cf Field - 1,415.2 cf Chambers = 4,460.0 cf Stone x 40.0% Voids = 1,784.0 cf Stone Storage

Chamber Storage + Stone Storage = 3,199.2 cf = 0.073 af
Overall Storage Efficiency = 54.5%
Overall System Size = 45.92' x 54.83' x 2.33'

96 Chambers
217.6 cy Field
165.2 cy Stone



Type III 24-hr  100-Year Rainfall=8.02"Proposed Cond HydroCAD
  Printed  8/5/2022Prepared by {enter your company name here}

Page 108HydroCAD® 10.00-26  s/n 01012  © 2020 HydroCAD Software Solutions LLC

Pond UG-3: UG-3
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SECTION 4 – STORMWATER MANAGEMENT CALCS 



 

4.1 STANDARD 3: RECHARGE CALCULATIONS 
 
The Required Recharge Volume is computed using the equation provided in the 2008 Massachusetts 
Stormwater Handbook.  The volume is computed as an equivalent depth of rainfall over the proposed 
impervious areas in accordance with a Target Depth Factor based on the soil classifications.  The 
Calculations is as follows: 
 

Rv = (F) X (Impervious Area)    
(Equation 1) Volume 3, Ch 1, page 15 
 

• Rv = Required Recharge Volume, expressed in cubic feet, cubic yards, or acre-feet 
• F = Target Depth Factor associated with each Hydrologic Soil Group (HSG) 
• Impervious Area = new pavement, new rooftop area and courtyard areas 
• The Target Depth Factor “F” per Table 2.3.2, Volume 3, Chapter 1 for each soil classification is as 

follows:   
o A soils = 0.60 inches              
o B soils = 0.35 inches 
o C soils = 0.25 inches 
o D soils = 0.10 inches 

 
The proposed development is reducing the overall impervious area from an existing area of 129,800 sf 
to 127,371 sf, thus a reduction of 2,429 sf will occur. Even though a recharge is not needed in this case, 
the development is proposing 3 underground infiltration systems where recharge will occur.  
 
Proposed Recharge volume in UG-1=1,629 cf 
Proposed Recharge volume in UG-2=1,133 cf 
Proposed Recharge volume in UG-3=2,763 cf 
 
Total proposed Recharge Volume for the site=5,525 sf 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



 

Recharge Volume BMP Table 
 

TOTAL RECHARGE VOLUME 
 

Infiltration BMP 
Infiltration Rate 

(in/hr) k 

Storage 
(Recharge) 

Volume (c.f.) 
Rv 

Bottom 
Area (s.f.) 

 

UG-1 2.41 1,629 1,538  

UG-2 2.41 1,133 1,014  

UG-3 2.41 2,763 2,518  

Totals   5,525    

k = saturdated hydraulic conductivity (in/hr)    

Rv = storage volume (c.f.)     

Bottom Area (s.f.)     

Volume 3, Chapter 1 of the MA Stormwater 
Handbook    

 

 
TOTAL RECHARGE VOLUME PROVIDED = 5,525 
 
The Storage Recharge volume numbers provided in the table above have been derived utilizing the 
HydroCAD output for stage storage..    
 
Conclusion:  
 
The recharge provided by the proposed underground system exceeds the recharge requirements 
outlined in Standard 3 of the Massachusetts DEP Stormwater . 

 
4.2 DRAWDOWN TIME 
 
Below are the drawdown time calculations for the infiltration systems proposed on the site.  The 
calculation uses estimated hydraulic conductivity values “K” in accordance with the Rawls Rates table.  
The formula below utilized the recommended formula per the MA Stormwater Handbook as follows:  
 

Drawdown Time = Rv / [(K*Bottom Area)*( 1FT/12IN)] 
 

• Rv = Storage Volume (CF) 
• K = Saturated Hydraulic Conductivity per Rawls Rate Table (IN/HR) 
• Bottom Area = Area of Bottom of Proposed Recharge Structure (SF) 

 
Below is a summary table of the drawdown calculations:   
 
 
 



 

BASIN DRAWDOWN CALCULATIONS 
 

Infiltration 
BMP 

Infiltration Rate 
(in/hr) k 

Storage 
(Recharge) 

Volume 
(c.f.) Rv 

Bottom Area 
(s.f.) 

Draw Down 
Time(hours) 

 

UG-1 2.41 1,629 1,538 5.3  

UG-2 2.41 1,133 1,014 5.6  

UG-3 2.41 2,763 2,518 5.5  

Totals   5,525      

k = saturdated hydraulic conductivity (in/hr)     

Rv = storage volume (c.f.)      

Bottom Area (s.f.)      

Volume 3, Chapter 1 of the MA Stormwater Handbook     

 
 
 
 
Conclusion:   
 
The calculations above show that the infiltration BMP draw down in less than 72 hours, as required by 
Standard 3.  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 



 

4.3 STANDARD 4: WATER QUALITY 
 

The BMP’s have been designed to treat 1.0” of water quality volume (WQV), which exceeds the required 
0.5” of WQV. A table has been provided below that provides the sizing of CDS Water quality units.   
 

Tributary Area Tributary Area Pervious Impervious CN Value WQRD WQ Volume Tc qu WQF = qu A Q

(acres) (sq miles) (sf) % (Estimated) (In) (cf) (min) csm/in (cfs)
WQ-1 0.23 0.0004 3,177        68% 86 1.00 570 5 795 0.20
WQ-2 1.44 0.0023 16,463      74% 88 1.00 3855 5 795 1.32
WQ-3 0.52 0.0008 2,440        89% 94 1.00 1684 5 795 0.58

Water quality 
structure

Water Quality Unit Sizing Using Equivalent Flow from 1" Rainfall Depth

 
 
The Water quality units proposed are two CDS2015 and one CDS2025.  
 

 
 

 

TABLE 1 
 

CDS Model 
 

Treatment 
Capacity 
(cfs)/(L/s) 

Minimum Sump 
Storage 
Capacity 
(yd3)/(m3) 

 
Minimum Oil 

Storage Capacity 
(gal)/(L) 

CDS2015-G 0.7 (19.8) 0.5 (0.4) 70 (265) 
CDS2015-4 0.7 (19.8) 0.5 (1.4) 70 (265) 
CDS2015 0.7(19.8) 1.3 (1.0) 92 (348) 
CDS2020 1.1 (31.2) 1.3 (1.0) 131 (496) 
CDS2025 1.6 (45.3) 1.3 (1.0) 143 (541) 
CDS3020 2.0 (56.6) 2.1 (1.6) 146 (552) 
CDS3030 3.0 (85.0) 2.1 (1.6) 205 (776) 
CDS3035 3.8 (106.2) 2.1 (1.6) 234 (885) 
CDS4030 4.5 (127.4) 5.6 (4.3) 407 (1540) 
CDS4040 6.0 (169.9) 5.6 (4.3) 492 (1862) 
CDS4045 7.5 (212.4) 5.6 (4.3) 534 (2012) 

 
 

 

 
 
 
 
 



 

4.4  RIP RAP SPLASH PAD 
 
Rip rap splash pads are designed to dissipate energy, prevent scour at the stormwater outlet, and 
minimize the potential for downstream erosion.  A LEVEL SPREADER / PLUNGE POOLE was sized for each 
of the outlets of the drainage system.  The calculations below are in accordance with the methodology 
of the “2002 Connecticut Guidelines for Soil Erosion and Sediment Control” produced by The 
Connecticut Council on Soil and Water Conservation. 
 
 

Q (25Y) Do TW Depression C 3Sp B 2Sp d50
 (cfs) (ft.) (ft.) (ft.) (ft.) (ft.) (ft.) (ft.) (ft.) (in.)

HEADWALL H1 9.3 2.0 0.30 1.00 12.00 6.00 10.00 4.00 0.32 3.85
HEADWALL H2 7.0 1.5 0.30 0.75 9.00 4.50 7.50 3.00 0.33 3.91

Preformed Scour Hole Calculations

 
Conclusion: 
 
As identified above, the discharge points have been designed to accommodate and exceed the required 
minimum Preformed scour hole sizing.    



 

 
 

Figure 11-15  Preformed Scour Hole Type 1 and Type 2 
 



 

4.5 TSS REMOVAL 
 
The project has been designed to comply with the required 80% TSS (minimum) removal per the 
Massachusetts Stormwater Regulations.  Various combinations of stormwater BMPs including deep 
sump hooded catch basins, proprietary water quality units and subsurface infiltration basins are utilized.   
 
Please refer to the attached TSS calculation sheets that follow:  



INSTRUCTIONS: Non-automated: Mar. 4, 2008

1. Sheet is nonautomated. Print sheet and complete using hand calculations. Column A and B: See MassDEP Structural BMP Table
2. The calculations must be completed using the Column Headings specified in Chart and Not the Excel Column Headings
3. To complete Chart Column D, multiple Column B value within Row x Column C value within Row
4. To complete Chart Column E value, subtract Column D value within Row from Column C within Row
5. Total TSS Removal = Sum All Values in Column D

Location:                           

A B C D E
TSS Removal Starting TSS Amount Remaining

BMP1 Rate1 Load* Removed (B*C) Load (C-D)

Deep Sump and Hooded 
Catch Basin 0.25 1.00 0.25 0.75

CDS2015 0.80 0.75 0.60 0.15

UG-1 INFILTRATION 
BASIN 0.80 0.15 0.12 0.03

0.00 0.00 0.00 0.03

0.00 0.00 0.00 0.03

Total TSS Removal = 97%

Separate Form Needs to 
be Completed for Each 
Outlet or BMP Train

Project: ELKS, WEYMOUTH

Prepared By: ASZ *Equals remaining load from previous BMP (E)

Date: 6.24.2022 which enters the BMP

WQ-1 (via CB, WQU, INFILTR BASIN)
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INSTRUCTIONS: Non-automated: Mar. 4, 2008

1. Sheet is nonautomated. Print sheet and complete using hand calculations. Column A and B: See MassDEP Structural BMP Table
2. The calculations must be completed using the Column Headings specified in Chart and Not the Excel Column Headings
3. To complete Chart Column D, multiple Column B value within Row x Column C value within Row
4. To complete Chart Column E value, subtract Column D value within Row from Column C within Row
5. Total TSS Removal = Sum All Values in Column D

Location:                           

A B C D E
TSS Removal Starting TSS Amount Remaining

BMP1 Rate1 Load* Removed (B*C) Load (C-D)

Deep Sump and Hooded 
Catch Basin 0.25 1.00 0.25 0.75

CDS2025 0.80 0.75 0.60 0.15

0.00 0.00 0.00 0.00

0.00 0.00 0.00 0.00

0.00 0.00 0.00 0.00

Total TSS Removal = 85%

Separate Form Needs to 
be Completed for Each 
Outlet or BMP Train

Project: ELKS, WEYMOUTH

Prepared By: ASZ *Equals remaining load from previous BMP (E)

Date: 6.24.2022 which enters the BMP

WQ-2 (via CB, WQU CDS2025)
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INSTRUCTIONS: Non-automated: Mar. 4, 2008

1. Sheet is nonautomated. Print sheet and complete using hand calculations. Column A and B: See MassDEP Structural BMP Table
2. The calculations must be completed using the Column Headings specified in Chart and Not the Excel Column Headings
3. To complete Chart Column D, multiple Column B value within Row x Column C value within Row
4. To complete Chart Column E value, subtract Column D value within Row from Column C within Row
5. Total TSS Removal = Sum All Values in Column D

Location:                           

A B C D E
TSS Removal Starting TSS Amount Remaining

BMP1 Rate1 Load* Removed (B*C) Load (C-D)

Deep Sump and Hooded 
Catch Basin 0.25 1.00 0.25 0.75

CDS2015 0.80 0.75 0.60 0.15

0.00 0.00 0.00 0.00

0.00 0.04 0.00 0.00

0.00 0.40 0.00 0.00

Total TSS Removal = 85%

Separate Form Needs to 
be Completed for Each 
Outlet or BMP Train

Project: ELKS, WEYMOUTH

Prepared By: ASZ *Equals remaining load from previous BMP (E)

Date: 6.24.2022 which enters the BMP

WQ-3 (via CB, WQU CDS2015)
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INV IN:88.19(MB1)

INV IN:88.76(B2)

INV OUT:88.09

122.9' of 12" H
D

P
E

 @
 0.50%

DMH MB4

RIM:92.36

INV IN:87.55(MB3)

INV IN:88.47(B3)

INV OUT:87.45

5

4

.

9

'
 

o

f

 

1

8

"

 

H

D

P

E

 

@

 

0

.

5

0

%

DMH MB5

RIM:93.02

INV IN:87.13(MB4)

INV IN:88.94(UG2)
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64.3' of 18" HDPE @ 0.50%
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DMH MB7

RIM:88.53

INV IN:84.73(MB6)

INV IN:84.96(B5)

INV IN:84.96(MB10)

INV OUT:84.63

27.3' of 24" HDPE @ 0.50%

DMH MB9

RIM:90.18

INV IN:84.27(WQ-2)

INV OUT:84.17

28.7' of 24" HDPE @ 0.50%

HEADWALL H1

INV=84.12

9.5' of 24" HDPE @ 0.50%

CB B1

RIM:92.17

INV OUT:89.01

20.8' of 12" HDPE @ 0.50%

CB B2

RIM:92.08

INV OUT:88.91

29.7' of 12" HDPE @ 0.50%

CB B3

RIM:91.84

INV OUT:88.67

39.5' of 12" HDPE @ 0.50%

CB B4

RIM:87.79

INV OUT:85.12

31.1' of 12" RCP @ 0.50%

23.5' of 12" RCP @ 0.50%

CB B5

RIM:87.74

INV OUT:85.08

15.2' of 24" HDPE @ 0.50%

DMH MB8

RIM:88.67

INV IN:84.56(MB7)

INV IN:85.37(B6)

INV OUT:84.46

CB B6

RIM:88.56

INV OUT:85.39

CB C1

RIM:91.70

INV OUT:88.53
DMH MC7

RIM:92.39

INV IN:88.43(C1)

INV IN:88.14(C2)

INV OUT:88.14

20.1' of 12" HDPE @ 0.50%

DMH MC6

RIM:92.52

INV IN:88.08(WQ-3)

INV IN:83.18(MC5)

INV OUT:83.18

8.1' of 18" HDPE @ 0.21%

CB C2

RIM:91.67

INV OUT:88.51

72.7' of 12" HDPE @ 0.50%

CDS2025 WQ-2

RIM:89.89

INV IN:84.31(MB8)

INV OUT:84.31

8.5' of 24" HDPE @ 0.50%

DMH MC1

RIM:94.10

INV IN:83.73()

INV OUT:83.73

DMH MC2

RIM:94.45

INV IN:83.67(MC1)

INV OUT:83.67

28.1' of 18" HDPE @ 0.21%

DMH MC3

RIM:94.46

INV IN:83.57(MC2)

INV OUT:83.57

48.0' of 18" HDPE @ 0.21%

DMH MC4

RIM:94.63

INV IN:83.47(MC3)

INV IN:85.32(C3)

INV OUT:83.47

47.2' of 18" HDPE @ 0.21%

102.6' of 18" HDPE @ 0.21%

DMH RF3

RIM:94.95

INV IN:89.40()

INV OUT:89.30

12.6' of 18" RCP @ 1.59%

CB A2

RIM:92.65

INV OUT:89.49

21.9' of 12" RCP @ 0.50%

5.9' of 12" RCP @ 0.50%

DMH MA1

RIM:92.94

INV IN:89.38(A2)

INV IN:89.15(A1)

INV OUT:89.05

CDS2015-4 WQ-1

RIM:93.02

INV IN:89.02(MA1)

INV OUT:89.02

6.0' of 12" RCP @ 0.50%

13.2' of 12" RCP @ 0.50%

20.3' of 12" HDPE @ 0.50%

UG--1

(52) 16" ADS SC-310 CHAMBERS

BOTTOM OF STONE=88.5

BOTTOM OF CHAMBER=89.0

TOP OF CHAMBER=90.33

TOP OF STONE=90.83

(INFILTRATION / RECHARGE

 UG BASIN)

7.7' of 12" HDPE @ 0.50%
OCS UG2

RIM:93.21

INV IN:88.98()

INV OUT:88.98

OCS UG1

RIM:92.96

INV IN:88.98()

INV OUT:88.98

DMH RF2

RIM:90.31

INV IN:87.30()

INV OUT:86.88

45.3' of 12" HDPE @ 3.21%

UG-2

(34) 16" ADS SC-310 CHAMBERS

BOTTOM OF STONE=88.5

BOTTOM OF CHAMBER=89.0

TOP OF CHAMBER=90.33

TOP OF STONE=90.83

(INFILTRATION / RECHARGE

 UG BASIN)

CDS2015-4 WQ-3

RIM:92.41

INV IN:88.11(MC7)

INV OUT:88.11

OCS UG3

RIM:93.40

INV IN:88.95()

INV OUT:88.95

31.6' of 18" HDPE @ 0.21%

11.7' of 12" HDPE @ 0.50%

DMH MB10

RIM:94.95

INV IN:90.93(B8)

INV IN:91.32(B7)

INV OUT:87.44
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CB B8

RIM:94.60

INV OUT:91.43

101.0' of 12" HDPE @ 0.50%

CB B7

RIM:94.60

INV OUT:91.43

23.5' of 12" HDPE @ 0.50%

DMH MC5

RIM:93.12

INV IN:83.25(MC4)

INV IN:88.89(UG3)

INV OUT:83.25

DMH MB3

RIM:92.59

INV IN:87.92(MB2)

INV OUT:87.82

33.3' of 18" HDPE @ 0.50%

HEADWALL H2

INV=83.17

DMH RF1

RIM:94.55

INV IN:92.00()

INV OUT:90.90

22.6' of 12" RCP @ 7.97%

TOP OF WEIR=90.43

WEIR WIDTH=4 FT

UG-3

(96) 16" ADS SC-310 CHAMBERS

BOTTOM OF STONE=88.5

BOTTOM OF CHAMBER=89.0

TOP OF CHAMBER=90.33

TOP OF STONE=90.83

(INFILTRATION / RECHARGE

 UG BASIN)

TOP OF WEIR=90.65

WEIR WIDTH=4 FT

TOP OF WEIR=90.43

WEIR WIDTH=4 FT

10.0' of 12" HDPE @ 0.50%

INSPECTION PORT

(TYP.)

INSPECTION PORT

(TYP.)

INSPECTION PORT

(TYP.)

PROP. ROOF

COLLECTION

PIPING SYSTEM

8" HDPE (TYP.)

PROP. ROOF

COLLECTION

PIPING SYSTEM

8" HDPE (TYP.)

PROP. ROOF

COLLECTION

PIPING SYSTEM

8" HDPE (TYP.)

PROP. ROOF

COLLECTION

PIPING SYSTEM

8" HDPE (TYP.)

PROP. ROOF

COLLECTION

PIPING SYSTEM

8" HDPE (TYP.)

PROP. 8FT DIAM,(4 FT

TALL WITH 10" THICK

TOP) DRY WELL WITH

24" CB FRAME

RIM=91.8

BOTTOM=86.3

PROP. SWALE

(TYP.)

PROP. SWALE

(TYP.)

PROP. SWALE

(TYP.)

BORING (INDICATES

LOCATION AND

SEASONAL HIGH

WATER ELEVATION )

(TYP.)

EXIST. 18" RCP

DRAINAGE PIPE TO

REMAIN AS SHOWN

EXIST. 18" RCP

DRAINAGE PIPE TO

BE REMOVED AS

SHOWN

D

EXIST. 18" RCP

DRAINAGE PIPE TO

BE REMOVED AS

SHOWN

39.9' of 12" HDPE @ 8.00%

YARD INLET C3

RIM:90.17

INV OUT:88.51

CONTRACTOR TO EXCAVATE AND

REMOVE SILTY LOAM MATERIAL  FOR

AN AREA OF 5 FT AROUND THE

SYSTEM AND DOWN TO ELEV  ±81.0 .

THE SILTY LOAM MATERIAL MUST BE

REMOVED ENTIRELY UNTIL SAND

LAYER WILL BE REACHED. MATERIAL

REMOVED SHALL BE REPLACED WITH

CLEAN GRANURAL FILL

WQ-1
AREA=0.23 AC

Tc=5.0 min

CN=86

WQ-2

WQ-3

AREA=1.44 AC

Tc=5.0 min

CN=88

AREA=0.52 AC

Tc=5.0 min

CN=94

100-142

7- 1 - 2022

ASZ

GC

CORNERSTONE AT

WEYMOUTH

ELKSY DEVELOPMENT LLC

GABRIEL R. CROCKER

#180 CANTON AVENUE

MILTON, MA 02186

Crocker

Design

Group

#1197 WASHINGTON STREET

 WEYMOUTH, MA

PH-3

1"=40'

PROPOSED WATER

QUALITY CATCHMENT

AREA MAP



SECTION 5 – LONG TERM OPERATION & MAINTENANCE 



              
 

  
                  

LONG-TERM STORMWATER OPERATION & MAINTENANCE PLAN  
Elksy Development 

 
 
PROJECT OVERVIEW: 
 
The proposed project consists of the construction of 320 +/- subdivision right of way and two (2) 
lots. The project has been designed to comply with the Massachusetts Stormwater Management 
Regulations.    

 
Appended to this document is a sample maintenance form and a chart describing the anticipated 
frequency of tasks.   

 
OWNER AND RESPONSIBLE PARTY: 

 
Current Land Owners: 
Weymouth Lodge 2232 Benevolent & Protect & 
Patricia A Faiella, Treasure 
1197 Washington Street 
Weymouth, MA 02189 
 
Proposed Owner: 
Elksy Development 
180 Canton Avenue 
Milton, MA 02186 

 
Contractor should have facilities maintenance personnel on-staff.  For any service beyond 
their service ability, the contractor should subcontract to the appropriate vendors such as 
street sweeping, catch basin and water quality unit cleaning, etc.   
 
Ultimately, the owner will take over long-term O&M Responsibilities upon project 
completion and turnover from the contractor to the owner. 
 

 
 
CONSTRUCTION MANAGEMENT: 
 
A construction manager with adequate knowledge and experience on projects of similar size and 
scope shall be employed to oversee all site work related construction.  The contractor shall 
incorporate the appropriate techniques to control sediment and erosion pollution during 
construction in accordance with the Massachusetts Erosion and Sediment Control Guidelines for 
Urban and Suburban Areas and any conditions of approval from the local conservation 
commission.   
 



              
 

  
                  

Care should be taken when constructing stormwater control structures. Light earth-moving 
equipment shall be used to excavate in the vicinity of the infiltration areas.  Use of heavy-
equipment causes excessive compaction of the soils beneath the basin resulting in reduced 
infiltration capacity.  At no time shall temporary infiltration areas or settling basins be 
constructed in the vicinity of the proposed infiltration basins in order to prevent the soils from 
becoming clogged with sediment. 
 
ON-GOING MAINTENANCE CONTRACT 
 
The non-structural and structural approaches recommended below, as well as the required BMP 
maintenance, will be completed by the selected contractor. Adequate personnel with 
appropriate training and access to proper equipment will be available to complete the tasks.  
Future responsible parties must be notified of their responsibility to operate and maintain the 
system in perpetuity.   
 
MAINTENANCE LOG 

 
The Responsible Party shall develop and maintain a log of inspections, maintenance, repairs, and 
disposal (including location of disposal) during the life of the project.  Records will be maintained 
for at least 3 years and be made available to the Massachusetts Department of Environmental 
Protection or the Town of Weymouth in accordance with the provisions of the Massachusetts 
Stormwater Handbook.  A sample of such a maintenance log is provided. 

 
STORMWATER BMP MAINTENANCE 
 

The proposed stormwater management system has been designed with appropriate BMPs aimed 
at reducing the pollutants discharge based upon the intended use of the property.  All BMPs 
require regular maintenance to function as intended.  Some management measures have simple 
maintenance requirements; others are more involved.  The Responsible Party must have all BMPs 
regularly inspected to ensure they are operating properly on an as needed basis, including during 
runoff events exceeding 0.5 inches of rainfall.  

A description of the non-structural and structural approaches to be incorporated is indicated 
below.  The following best management practices are proposed to be incorporated into the 
stormwater management design to reduce source runoff and improve stormwater runoff 
discharge quality.  The Responsible Party will regularly inspect all BMPs to ensure they are 
operating properly.  If any deficiencies are identified during these inspections, action to resolve it 
will be initiated and documented on the maintenance log.  

 
STRUCTURAL BMPs 
 

Deep Sump Hooded Catch Basins/Yard Drains 
 
On a regular basis the inlet pipe and outlet pipe shall be checked for debris and removed 
as necessary to ensure unobstructed flow of water.  Inspections shall occur at least twice 
annually, once in the fall and then in the spring after the snow melts.  Inspections shall 



              
 

  
                  

verify the tees are secure and free flowing.  Depth of sediment below water line. Basins 
are to be cleaned whenever sediment and hydrocarbons are observed.  Basins shall be 
cleaned using a vacuum pump.  All liquid shall be pumped from the sump of each basin at 
least once per year.  All sediments and hydrocarbons should be properly handled and 
disposed of in accordance with local, state and federal guidelines and regulations.    
 
Proprietary Water Quality Units 
 
Hydrodynamic Separators shall be maintained in accordance with the manufacturer’s 
recommendations. Refer to the enclosed “CDS Inspection and Maintenance Guide”.    
Typically, a vacuum truck removes accumulated sediment and oil most efficiently. See 
maintenance documentation from the manufacturer.  Inspection should occur at least 
twice annually, once in the fall and then in the spring after the snow melts.  All sediment 
and hydrocarbons should be properly handled and disposed of in accordance with local, 
state and federal guidelines and regulations.  Cleaning will take place at the completion of 
construction and as deemed necessary based on the inspections and manufacturer’s 
requirements.   
 
Subsurface Infiltration System 
 
The subsurface systems (Stormtech ADS SC-310 Chambers) have been designed with riser 
structures at grade to aid the removal of sediment and debris accumulating in the 
structure. Preventative maintenance shall be performed in accordance with 
manufacturer’s instructions. Inspection should occur twice annually, once in the fall and 
then in the spring after the snow melts.  Cleaning will take place at the completion of 
construction and as deemed necessary based on the inspections.   
 
Stone/Pipe Trenches 
 
Inspect and remove debris every 6 months and after every major storm.  
 

NON-STRUCTURAL BMPs 
 

Pavement Sweeping 
 
As street sweeping is a BMP under DEP guidelines, this non-structural BMP is an effective 
removal of Total Suspended Solids (TSS) in a comprehensive stormwater management 
program.  Litter and debris is to be regularly picked up and removed from the pavement.   
Paved areas are to be swept a minimum of two times per year, at least once during April 
and again in September.  This BMP is not needed to meet the 80% TSS removal 
requirement.  

 
Pervious Areas and Slopes 

 
Wherever possible, runoff from paved areas and snowmelt shall be directed over 
vegetated areas to promote settlement of suspended solids before entering a wetland or 



              
 

  
                  

resource area. Steep pervious slopes will be permanently vegetated to dissipate energy 
and reduce potential erosion.  No constructed vegetated slopes should exceed 2H:1V. 
Slopes exceeding 2:1 shall be stabilized with rip-rap or other similar measures to minimize 
the potential for future erosion.  Irrigation system(s) shall be designed and maintained 
such that water is not applied to/or allowed to run off onto any impervious surfaces.  
Although overspray or runoff may be unavoidable during periods of high winds.  In the 
event of accidental damage to system components or other unusual circumstances the 
system components shall be promptly corrected.   Maximum of 1 inch of irrigation water 
will be applied to irrigated areas per week.   
 
Conveyance Swale 
 
Inspect conveyance swales the first few months after construction to make sure that 
there is no rilling or gullying and that vegetation in the channels is adequate. Thereafter, 
inspect the channel twice a year for slope integrity, soil moisture, vegetative health, soil 
stability, soil compaction, soil erosion, ponding and sediment accumulation. Regular 
maintenance tasks include mowing, fertilizing, liming, watering, prunin, weeding, and pest 
control. Mow at least once per year but do no cut the grass shorter than three to four 
inches. Keep grass height under 6 inches to maintain the design depth necessary to serve 
as a conveyance. Do not mow excessively, because it may increase the design flow 
velocity. Remove sediment and debris manually at least once per year. Reseed 
periodically to maintain the dense growth of grass vegetation.  
 
Drainage Control Structures, Flared End Sections, Trash Racks, Riprap Pads, Swales, and/or 
Level Spreader Splash Pads 
 
Basin control structures, flared end sections, trash racks, riprap pads and level spreader 
splash pads shall be inspected and any debris or growth surrounding or within these 
structures shall be removed.   Any/all debris or vegetation encroaching on the control 
structures our outfall components shall be removed or appropriately trimmed back to 
maintain the designed control elevation and flow patterns/cross section without 
impediment.  Inspection should occur twice annually, once in the fall and then in the 
spring after the snow melts.  Cleaning will take place at the completion of construction 
and as deemed necessary based on the inspections and manufacturer’s requirements.   
 
Fertilizers 
 
Use of fertilizers shall follow the requirements of 330 CMR 31.0.  

 
Waste Management 
 
Solid waste and recycling will be contained in garbage cans maintained at each 
residence for routine and regular trash pickup.   Waste deposition in the receptacles 
will be consistent with state and local regulations. 
 



              
 

  
                  

Snow Removal 
 
There shall be no plowing of stockpiling of snow within any resource areas or buffers.   
Typically, a combination of plowing and/or snow blowing is utilized on the individual 
driveways and a snow blowing “bobcat” is used to clear the sidewalks.  Deicing 
compounds must be stored or sheltered on impervious pads (i.e. in residential garages 
and the maintenance facility).  Snow that is plowed from the paved driveway surfaces 
shall be plowed to the edges of the pavement.  If capacity of these areas is exceeded, 
accumulated snow shall be removed.      

 
 
 



              
 

  
                  

Stormwater BMP Inspection and Maintenance Log 
 

Facility Name 
 
Address 
 
Begin Date        End Date 
 

 
Date BMP 

ID# 
BMP Description Inspected 

by: 
Cause for 
Inspection 

Exceptions 
Noted 

Comments and  
Actions Taken 

       

       

       

       

       

       

       

       

       

 
Instructions: Record all inspections and maintenance for all treatment BMPs on this form. Use additional log 
sheets and/or attach extended comments or documentation as necessary. Submit a copy of the completed log 
with the annual independent inspectors’ report to the municipality and start a new log at that time. 

BMP ID# — Always use ID# from the Operation and Maintenance Manual. 
Inspected by — Note all inspections and maintenance on this form, including the required independent 
annual inspection. 
Cause for inspection — Note if the inspection is routine, pre-rainy-season, post-storm, annual, or in 
response to a noted problem or complaint. 
Exceptions noted — Note any condition that requires correction or indicates a need for maintenance. 
Comments and actions taken — Describe any maintenance done and need for follow-up. 



              
 

  
                  

Stormwater BMP Inspection Matrix 
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Catch 
Basins/Area & 

Yard Drains 

Four times 
per year 

        
Pavement 
Sweeping 

Four times 
per year          

Stone Trench 

Twice-
Annually 

(Spring and 
Fall)         

Subsurface 
Infiltration 
Chambers 

Twice-
Annually 

(Spring and 
Fall)         

Conveyance 
Swale 

Twice-
Annually 

(Spring and 
Fall)         

Proprietary 
Water Quality 

Separators 

Twice-
Annually 

(Spring and 
Fall)         

Outlets (FES, Rip 
Rap Pad, Level 

Spreaders) 

Twice-
Annually 

(Spring and 
Fall)         
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1197 WASHINGTON STREET

WEYMOUTH, MA

OPERATION AND

MAINTENANCE BMP MAP

SNOW STORAGE:

1. DRIVE AISLE TO BE PLOWED TO EACH EDGE OF PAVEMENT

MAINTAINING MIN 20' WIDE ACCESS AT ALL TIMES

2. NO SNOW STORAGE SHALL OCCUR WITHIN WETLAND RESOURCE

AREAS.

3. SNOW TO BE HAULED FROM SITE TO A TO-BE-DETERMINED LOCATION

BY OWNER FOR REMOVAL PROCESS.

WQ

CDS WATER QUALITY UNIT

DRAINAGE SYSTEM

SUBSURFACE INFILTRATION

SYSTEM

ROOF DRAIN

WQ

WQ

WQ



CDS® Inspection and Maintenance Guide



Maintenance  
The CDS system should be inspected at regular intervals and 
maintained when necessary to ensure optimum performance.  
The rate at which the system collects pollutants will depend more 
heavily on site activities than the size of the unit. For example,  
unstable soils or heavy winter sanding will cause the grit chamber 
to fill more quickly but regular sweeping of paved surfaces will 
slow accumulation.  

Inspection  
Inspection is the key to effective maintenance and is easily 
performed.  Pollutant transport and deposition may vary from 
year to year and regular inspections will help ensure that the 
system is cleaned out at the appropriate time.  At a minimum, 
inspections should be performed twice per year (e.g. spring 
and fall) however more frequent inspections may be necessary 
in climates where winter sanding operations may lead to rapid 
accumulations, or in equipment washdown areas. Installations 
should also be inspected more frequently where excessive 
amounts of trash are expected.    

The visual inspection should ascertain that the system 
components are in working order and that there are no 
blockages or obstructions in the inlet and separation screen.  
The inspection should also quantify the accumulation of 
hydrocarbons, trash, and sediment in the system.  Measuring 
pollutant accumulation can be done with a calibrated dipstick, 
tape measure or other measuring instrument. If absorbent 
material is used for enhanced removal of hydrocarbons, the level 
of discoloration of the sorbent material should also be identified 
during inspection. It is useful and often required as part of an 
operating permit to keep a record of each inspection.  A simple 
form for doing so is provided.  

Access to the CDS unit is typically achieved through two manhole 
access covers.  One opening allows for inspection and cleanout 
of the separation chamber (cylinder and screen) and isolated 
sump.  The other allows for inspection and cleanout of sediment 
captured and retained outside the screen.  For deep units, a 
single manhole access point would allows both sump cleanout 
and access outside the screen. 

The CDS system should be cleaned when the level of sediment 
has reached 75% of capacity in the isolated sump or when an 
appreciable level of hydrocarbons and trash has accumulated.  
If absorbent material is used, it should be replaced when 
significant discoloration has occurred.  Performance will not be 
impacted until 100% of the sump capacity is exceeded however 
it is recommended that the system be cleaned prior to that 
for easier removal of sediment.  The level of sediment is easily 
determined by measuring from finished grade down to the 
top of the sediment pile.  To avoid underestimating the level of 
sediment in the chamber, the measuring device must be lowered 
to the top of the sediment pile carefully.  Particles at the top of 
the pile typically offer less resistance to the end of the rod than 
consolidated particles toward the bottom of the pile.  Once this 
measurement is recorded, it should be compared to the as-built 
drawing for the unit to determine weather the height of the 
sediment pile off the bottom of the sump floor exceeds 75% of 
the total height of isolated sump. 

Cleaning 
Cleaning of a CDS systems should be done during dry weather 
conditions when no flow is entering the system. The use of a 
vacuum truck is generally the most effective and convenient 
method of removing pollutants from the system. Simply remove 
the manhole covers and insert the vacuum hose into the sump.  
The system should be completely drained down and the sump 
fully evacuated of sediment. The area outside the screen should 
also be cleaned out if pollutant build-up exists in this area.      

In installations where the risk of petroleum spills is small, liquid 
contaminants may not accumulate as quickly as sediment.  
However, the system should be cleaned out immediately in 
the event of an oil or gasoline spill should be cleaned out 
immediately. Motor oil and other hydrocarbons that accumulate 
on a more routine basis should be removed when an appreciable 
layer has been captured. To remove these pollutants, it may 
be preferable to use absorbent pads since they are usually less 
expensive to dispose than the oil/water emulsion that may be 
created by vacuuming the oily layer. Trash and debris can be 
netted out to separate it from the other pollutants.  The screen 
should be power washed to ensure it is free of trash and debris.   

Manhole covers should be securely seated following cleaning 
activities to prevent leakage of runoff into the system from above 
and also to ensure that proper safety precautions have been 
followed. Confined space entry procedures need to be followed 
if physical access is required. Disposal of all material removed 
from the CDS system should be done in accordance with local 
regulations. In many jurisdictions, disposal of the sediments may 
be handled in the same manner as the disposal of sediments 
removed from catch basins or deep sump manholes.



	 CDS	 Diameter	 Distance from Water Surface	 Sediment 
	 Model	 to Top of Sediment Pile	 Storage Capacity

		  ft	 m	 ft	 m	 yd3	 m3

	 CDS2015-4	 4	 1.2	 3.0	 0.9	 0.5		  0.4

	 CDS2015	 5	 1.5	 3.0	 0.9	 1.3		  1.0

	 CDS2020	 5	 1.5	 3.5	 1.1	 1.3		  1.0

	 CDS2025	 5	 1.5	 4.0	 1.2	 1.3		  1.0

	 CDS3020	 6	 1.8	 4.0	 1.2	 2.1		  1.6

	 CDS3030	 6	 1.8	 4.6	 1.4	 2.1		  1.6

	 CDS3035	 6	 1.8	 5.0	 1.5	 2.1		  1.6

	 CDS4030	 8	 2.4	 4.6	 1.4	 5.6		  4.3

	 CDS4040	 8	 2.4	 5.7	 1.7	 5.6		  4.3

	 CDS4045	 8	 2.4	 6.2	 1.9	 5.6		  4.3

Table 1: CDS Maintenance Indicators and Sediment Storage Capacities

800.925.5240
contechstormwater.com

Support

•	Drawings and specifications are available at www.contechstormwater.com.
•	Site-specific design support is available from our engineers.
©2010 CONTECH Stormwater Solutions

CONTECH Construction Products Inc. provides site solutions for the civil engineering industry. 
CONTECH’s portfolio includes bridges, drainage, sanitary sewer, stormwater and earth 
stabilization products. For information on other CONTECH division offerings, visit contech-
cpi.com or call 800.338.1122

Nothing in this catalog should be construed as an expressed warranty or an implied 
warranty of merchantability or fitness for any particular purpose. See the CONTECH standard 
quotation or acknowledgement for applicable warranties and other terms and conditions of 
sale.

The product(s) described may be protected by one or more of the following US patents:  
5,322,629; 5,624,576; 5,707,527; 5,759,415; 5,788,848; 5,985,157; 6,027,639; 6,350,374; 
6,406,218; 6,641,720; 6,511,595; 6,649,048; 6,991,114; 6,998,038; 7,186,058; 7,296,692; 
7,297,266; 7,517,450 related foreign patents or other patents pending.
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CDS Inspection & Maintenance Log

CDS Model:	 	 Location:	

	 	 Water	 Floatable	 Describe	
Maintenance

	

	 Date	 depth to	 Layer	 Maintenance	
Personnel

	 Comments

	 	 sediment1	 Thickness2	 Performed

——————————————————————————————————————————————————————————

——————————————————————————————————————————————————————————

——————————————————————————————————————————————————————————

——————————————————————————————————————————————————————————

——————————————————————————————————————————————————————————

——————————————————————————————————————————————————————————

——————————————————————————————————————————————————————————

——————————————————————————————————————————————————————————

——————————————————————————————————————————————————————————

——————————————————————————————————————————————————————————

——————————————————————————————————————————————————————————

——————————————————————————————————————————————————————————

——————————————————————————————————————————————————————————

——————————————————————————————————————————————————————————

1.	 The water depth to sediment is determined by taking two measurements with a stadia rod: one measurement from the manhole opening to 
the top of the sediment pile and the other from the manhole opening to the water surface. If the difference between these measurements is 
less than eighteen inches the system should be cleaned out. Note: To avoid underestimating the volume of sediment in the chamber, the 
measuring device must be carefully lowered to the top of the sediment pile.

2.	 For optimum performance, the system should be cleaned out when the floating hydrocarbon layer accumulates to an appreciable thickness. In 
the event of an oil spill, the system should be cleaned immediately.



SECTION 6 – SOILS TESTING DATA 



United States
Department of
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Cooperative Soil Survey,
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June 8, 2022



Preface
Soil surveys contain information that affects land use planning in survey areas. 
They highlight soil limitations that affect various land uses and provide information 
about the properties of the soils in the survey areas. Soil surveys are designed for 
many different users, including farmers, ranchers, foresters, agronomists, urban 
planners, community officials, engineers, developers, builders, and home buyers. 
Also, conservationists, teachers, students, and specialists in recreation, waste 
disposal, and pollution control can use the surveys to help them understand, 
protect, or enhance the environment.

Various land use regulations of Federal, State, and local governments may impose 
special restrictions on land use or land treatment. Soil surveys identify soil 
properties that are used in making various land use or land treatment decisions. 
The information is intended to help the land users identify and reduce the effects of 
soil limitations on various land uses. The landowner or user is responsible for 
identifying and complying with existing laws and regulations.

Although soil survey information can be used for general farm, local, and wider area 
planning, onsite investigation is needed to supplement this information in some 
cases. Examples include soil quality assessments (http://www.nrcs.usda.gov/wps/
portal/nrcs/main/soils/health/) and certain conservation and engineering 
applications. For more detailed information, contact your local USDA Service Center 
(https://offices.sc.egov.usda.gov/locator/app?agency=nrcs) or your NRCS State Soil 
Scientist (http://www.nrcs.usda.gov/wps/portal/nrcs/detail/soils/contactus/?
cid=nrcs142p2_053951).

Great differences in soil properties can occur within short distances. Some soils are 
seasonally wet or subject to flooding. Some are too unstable to be used as a 
foundation for buildings or roads. Clayey or wet soils are poorly suited to use as 
septic tank absorption fields. A high water table makes a soil poorly suited to 
basements or underground installations.

The National Cooperative Soil Survey is a joint effort of the United States 
Department of Agriculture and other Federal agencies, State agencies including the 
Agricultural Experiment Stations, and local agencies. The Natural Resources 
Conservation Service (NRCS) has leadership for the Federal part of the National 
Cooperative Soil Survey.

Information about soils is updated periodically. Updated information is available 
through the NRCS Web Soil Survey, the site for official soil survey information.

The U.S. Department of Agriculture (USDA) prohibits discrimination in all its 
programs and activities on the basis of race, color, national origin, age, disability, 
and where applicable, sex, marital status, familial status, parental status, religion, 
sexual orientation, genetic information, political beliefs, reprisal, or because all or a 
part of an individual's income is derived from any public assistance program. (Not 
all prohibited bases apply to all programs.) Persons with disabilities who require 
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alternative means for communication of program information (Braille, large print, 
audiotape, etc.) should contact USDA's TARGET Center at (202) 720-2600 (voice 
and TDD). To file a complaint of discrimination, write to USDA, Director, Office of 
Civil Rights, 1400 Independence Avenue, S.W., Washington, D.C. 20250-9410 or 
call (800) 795-3272 (voice) or (202) 720-6382 (TDD). USDA is an equal opportunity 
provider and employer.
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How Soil Surveys Are Made
Soil surveys are made to provide information about the soils and miscellaneous 
areas in a specific area. They include a description of the soils and miscellaneous 
areas and their location on the landscape and tables that show soil properties and 
limitations affecting various uses. Soil scientists observed the steepness, length, 
and shape of the slopes; the general pattern of drainage; the kinds of crops and 
native plants; and the kinds of bedrock. They observed and described many soil 
profiles. A soil profile is the sequence of natural layers, or horizons, in a soil. The 
profile extends from the surface down into the unconsolidated material in which the 
soil formed or from the surface down to bedrock. The unconsolidated material is 
devoid of roots and other living organisms and has not been changed by other 
biological activity.

Currently, soils are mapped according to the boundaries of major land resource 
areas (MLRAs). MLRAs are geographically associated land resource units that 
share common characteristics related to physiography, geology, climate, water 
resources, soils, biological resources, and land uses (USDA, 2006). Soil survey 
areas typically consist of parts of one or more MLRA.

The soils and miscellaneous areas in a survey area occur in an orderly pattern that 
is related to the geology, landforms, relief, climate, and natural vegetation of the 
area. Each kind of soil and miscellaneous area is associated with a particular kind 
of landform or with a segment of the landform. By observing the soils and 
miscellaneous areas in the survey area and relating their position to specific 
segments of the landform, a soil scientist develops a concept, or model, of how they 
were formed. Thus, during mapping, this model enables the soil scientist to predict 
with a considerable degree of accuracy the kind of soil or miscellaneous area at a 
specific location on the landscape.

Commonly, individual soils on the landscape merge into one another as their 
characteristics gradually change. To construct an accurate soil map, however, soil 
scientists must determine the boundaries between the soils. They can observe only 
a limited number of soil profiles. Nevertheless, these observations, supplemented 
by an understanding of the soil-vegetation-landscape relationship, are sufficient to 
verify predictions of the kinds of soil in an area and to determine the boundaries.

Soil scientists recorded the characteristics of the soil profiles that they studied. They 
noted soil color, texture, size and shape of soil aggregates, kind and amount of rock 
fragments, distribution of plant roots, reaction, and other features that enable them 
to identify soils. After describing the soils in the survey area and determining their 
properties, the soil scientists assigned the soils to taxonomic classes (units). 
Taxonomic classes are concepts. Each taxonomic class has a set of soil 
characteristics with precisely defined limits. The classes are used as a basis for 
comparison to classify soils systematically. Soil taxonomy, the system of taxonomic 
classification used in the United States, is based mainly on the kind and character 
of soil properties and the arrangement of horizons within the profile. After the soil 
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scientists classified and named the soils in the survey area, they compared the 
individual soils with similar soils in the same taxonomic class in other areas so that 
they could confirm data and assemble additional data based on experience and 
research.

The objective of soil mapping is not to delineate pure map unit components; the 
objective is to separate the landscape into landforms or landform segments that 
have similar use and management requirements. Each map unit is defined by a 
unique combination of soil components and/or miscellaneous areas in predictable 
proportions. Some components may be highly contrasting to the other components 
of the map unit. The presence of minor components in a map unit in no way 
diminishes the usefulness or accuracy of the data. The delineation of such 
landforms and landform segments on the map provides sufficient information for the 
development of resource plans. If intensive use of small areas is planned, onsite 
investigation is needed to define and locate the soils and miscellaneous areas.

Soil scientists make many field observations in the process of producing a soil map. 
The frequency of observation is dependent upon several factors, including scale of 
mapping, intensity of mapping, design of map units, complexity of the landscape, 
and experience of the soil scientist. Observations are made to test and refine the 
soil-landscape model and predictions and to verify the classification of the soils at 
specific locations. Once the soil-landscape model is refined, a significantly smaller 
number of measurements of individual soil properties are made and recorded. 
These measurements may include field measurements, such as those for color, 
depth to bedrock, and texture, and laboratory measurements, such as those for 
content of sand, silt, clay, salt, and other components. Properties of each soil 
typically vary from one point to another across the landscape.

Observations for map unit components are aggregated to develop ranges of 
characteristics for the components. The aggregated values are presented. Direct 
measurements do not exist for every property presented for every map unit 
component. Values for some properties are estimated from combinations of other 
properties.

While a soil survey is in progress, samples of some of the soils in the area generally 
are collected for laboratory analyses and for engineering tests. Soil scientists 
interpret the data from these analyses and tests as well as the field-observed 
characteristics and the soil properties to determine the expected behavior of the 
soils under different uses. Interpretations for all of the soils are field tested through 
observation of the soils in different uses and under different levels of management. 
Some interpretations are modified to fit local conditions, and some new 
interpretations are developed to meet local needs. Data are assembled from other 
sources, such as research information, production records, and field experience of 
specialists. For example, data on crop yields under defined levels of management 
are assembled from farm records and from field or plot experiments on the same 
kinds of soil.

Predictions about soil behavior are based not only on soil properties but also on 
such variables as climate and biological activity. Soil conditions are predictable over 
long periods of time, but they are not predictable from year to year. For example, 
soil scientists can predict with a fairly high degree of accuracy that a given soil will 
have a high water table within certain depths in most years, but they cannot predict 
that a high water table will always be at a specific level in the soil on a specific date.

After soil scientists located and identified the significant natural bodies of soil in the 
survey area, they drew the boundaries of these bodies on aerial photographs and 
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identified each as a specific map unit. Aerial photographs show trees, buildings, 
fields, roads, and rivers, all of which help in locating boundaries accurately.
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Soil Map
The soil map section includes the soil map for the defined area of interest, a list of 
soil map units on the map and extent of each map unit, and cartographic symbols 
displayed on the map. Also presented are various metadata about data used to 
produce the map, and a description of each soil map unit.
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MAP LEGEND MAP INFORMATION

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

Soils
Soil Map Unit Polygons

Soil Map Unit Lines

Soil Map Unit Points

Special Point Features
Blowout

Borrow Pit

Clay Spot

Closed Depression

Gravel Pit

Gravelly Spot

Landfill

Lava Flow

Marsh or swamp

Mine or Quarry

Miscellaneous Water

Perennial Water

Rock Outcrop

Saline Spot

Sandy Spot

Severely Eroded Spot

Sinkhole

Slide or Slip

Sodic Spot

Spoil Area

Stony Spot

Very Stony Spot

Wet Spot

Other

Special Line Features

Water Features
Streams and Canals

Transportation
Rails

Interstate Highways

US Routes

Major Roads

Local Roads

Background
Aerial Photography

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

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

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

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

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

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

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

Soil Survey Area: Norfolk and Suffolk Counties, Massachusetts
Survey Area Data: Version 17, Sep 3, 2021

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

Date(s) aerial images were photographed: Sep 26, 2020—Oct 
15, 2020

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

Map Unit Symbol Map Unit Name Acres in AOI Percent of AOI

51 Swansea muck, 0 to 1 percent 
slopes

2.0 30.7%

602 Urban land, 0 to 15 percent 
slopes

3.2 50.2%

626B Merrimac-Urban land complex, 
0 to 8 percent slopes

1.2 19.1%

Totals for Area of Interest 6.4 100.0%

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

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

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

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

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

Soils that have profiles that are almost alike make up a soil series. Except for 
differences in texture of the surface layer, all the soils of a series have major 
horizons that are similar in composition, thickness, and arrangement.

Soils of one series can differ in texture of the surface layer, slope, stoniness, 
salinity, degree of erosion, and other characteristics that affect their use. On the 
basis of such differences, a soil series is divided into soil phases. Most of the areas 
shown on the detailed soil maps are phases of soil series. The name of a soil phase 
commonly indicates a feature that affects use or management. For example, Alpha 
silt loam, 0 to 2 percent slopes, is a phase of the Alpha series.

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

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

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

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

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

Custom Soil Resource Report
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Norfolk and Suffolk Counties, Massachusetts

51—Swansea muck, 0 to 1 percent slopes

Map Unit Setting
National map unit symbol: 2trl2
Elevation: 0 to 1,140 feet
Mean annual precipitation: 36 to 71 inches
Mean annual air temperature: 39 to 55 degrees F
Frost-free period: 140 to 240 days
Farmland classification: Not prime farmland

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

Description of Swansea

Setting
Landform: Bogs, swamps
Landform position (three-dimensional): Dip
Down-slope shape: Concave
Across-slope shape: Concave
Parent material: Highly decomposed organic material over loose sandy and 

gravelly glaciofluvial deposits

Typical profile
Oa1 - 0 to 24 inches: muck
Oa2 - 24 to 34 inches: muck
Cg - 34 to 79 inches: coarse sand

Properties and qualities
Slope: 0 to 1 percent
Depth to restrictive feature: More than 80 inches
Drainage class: Very poorly drained
Runoff class: Negligible
Capacity of the most limiting layer to transmit water (Ksat): Moderately low to high 

(0.14 to 14.17 in/hr)
Depth to water table: About 0 to 6 inches
Frequency of flooding: Rare
Frequency of ponding: Frequent
Available water supply, 0 to 60 inches: Very high (about 16.5 inches)

Interpretive groups
Land capability classification (irrigated): None specified
Land capability classification (nonirrigated): 8w
Hydrologic Soil Group: B/D
Ecological site: F144AY043MA - Acidic Organic Wetlands
Hydric soil rating: Yes

Minor Components

Freetown
Percent of map unit: 10 percent
Landform: Bogs, swamps

Custom Soil Resource Report
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Landform position (three-dimensional): Dip
Down-slope shape: Concave
Across-slope shape: Concave
Hydric soil rating: Yes

Whitman
Percent of map unit: 5 percent
Landform: Drainageways, depressions
Landform position (two-dimensional): Toeslope
Landform position (three-dimensional): Base slope
Down-slope shape: Concave
Across-slope shape: Concave
Hydric soil rating: Yes

Scarboro
Percent of map unit: 5 percent
Landform: Drainageways, depressions
Landform position (two-dimensional): Toeslope
Landform position (three-dimensional): Base slope, tread, dip
Down-slope shape: Concave
Across-slope shape: Concave
Hydric soil rating: Yes

602—Urban land, 0 to 15 percent slopes

Map Unit Setting
National map unit symbol: vkyj
Mean annual precipitation: 32 to 50 inches
Mean annual air temperature: 45 to 50 degrees F
Frost-free period: 120 to 200 days
Farmland classification: Not prime farmland

Map Unit Composition
Urban land: 99 percent
Minor components: 1 percent
Estimates are based on observations, descriptions, and transects of the mapunit.

Description of Urban Land

Setting
Parent material: Excavated and filled land

Minor Components

Rock outcrops
Percent of map unit: 1 percent
Hydric soil rating: Unranked

Custom Soil Resource Report
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626B—Merrimac-Urban land complex, 0 to 8 percent slopes

Map Unit Setting
National map unit symbol: 2tyr9
Elevation: 0 to 820 feet
Mean annual precipitation: 36 to 71 inches
Mean annual air temperature: 39 to 55 degrees F
Frost-free period: 140 to 250 days
Farmland classification: Not prime farmland

Map Unit Composition
Merrimac and similar soils: 45 percent
Urban land: 40 percent
Minor components: 15 percent
Estimates are based on observations, descriptions, and transects of the mapunit.

Description of Merrimac

Setting
Landform: Outwash plains, outwash terraces, moraines, eskers, kames
Landform position (two-dimensional): Summit, shoulder, backslope, footslope
Landform position (three-dimensional): Side slope, crest, riser, tread
Down-slope shape: Convex
Across-slope shape: Convex
Parent material: Loamy glaciofluvial deposits derived from granite, schist, and 

gneiss over sandy and gravelly glaciofluvial deposits derived from granite, 
schist, and gneiss

Typical profile
Ap - 0 to 10 inches: fine sandy loam
Bw1 - 10 to 22 inches: fine sandy loam
Bw2 - 22 to 26 inches: stratified gravel to gravelly loamy sand
2C - 26 to 65 inches: stratified gravel to very gravelly sand

Properties and qualities
Slope: 0 to 8 percent
Depth to restrictive feature: More than 80 inches
Drainage class: Somewhat excessively drained
Runoff class: Very low
Capacity of the most limiting layer to transmit water (Ksat): Moderately high to very 

high (1.42 to 99.90 in/hr)
Depth to water table: More than 80 inches
Frequency of flooding: None
Frequency of ponding: None
Calcium carbonate, maximum content: 2 percent
Maximum salinity: Nonsaline (0.0 to 1.4 mmhos/cm)
Sodium adsorption ratio, maximum: 1.0
Available water supply, 0 to 60 inches: Low (about 4.6 inches)
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Interpretive groups
Land capability classification (irrigated): None specified
Land capability classification (nonirrigated): 2e
Hydrologic Soil Group: A
Ecological site: F144AY022MA - Dry Outwash
Hydric soil rating: No

Description of Urban Land

Typical profile
M - 0 to 10 inches: cemented material

Properties and qualities
Slope: 0 to 8 percent
Depth to restrictive feature: 0 inches to manufactured layer
Runoff class: Very high
Capacity of the most limiting layer to transmit water (Ksat): Very low (0.00 to 0.00 

in/hr)
Available water supply, 0 to 60 inches: Very low (about 0.0 inches)

Interpretive groups
Land capability classification (irrigated): None specified
Land capability classification (nonirrigated): 8
Hydrologic Soil Group: D
Hydric soil rating: Unranked

Minor Components

Hinckley
Percent of map unit: 5 percent
Landform: Deltas, kames, eskers, outwash plains
Landform position (two-dimensional): Summit, shoulder, backslope
Landform position (three-dimensional): Head slope, nose slope, side slope, crest, 

rise
Down-slope shape: Convex
Across-slope shape: Convex, linear
Hydric soil rating: No

Windsor
Percent of map unit: 5 percent
Landform: Outwash terraces, dunes, outwash plains, deltas
Landform position (three-dimensional): Tread, riser
Down-slope shape: Linear, convex
Across-slope shape: Linear, convex
Hydric soil rating: No

Sudbury
Percent of map unit: 5 percent
Landform: Deltas, terraces, outwash plains
Landform position (two-dimensional): Footslope
Landform position (three-dimensional): Tread, dip
Down-slope shape: Concave
Across-slope shape: Linear
Hydric soil rating: No
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TEST BORING LOG

Proposed Building
1197 Washington St

Weymouth, MA

B-1

21-08030

Ground Elevation: 90 ft+/- GROUNDWATER OBSERVATIONS
Date Started: 8/31/2021 DATE DEPTH CASING AT STABILIZATION

Date Finished: 8/31/2021 8/31/21 6 ft n/a

Driller: GG

Soil Engineer/Geologist:  
Dept

h
Casing Sample Strata

Break
Visual Identification

Ft. bl/ft No. Pen/
Rec

Depth Blows/6” of Soil and / or Rock Sample

1

5

10

15

20

25

 

1

2

3

4

5

13”

13”

18”

5”

10”

0’0”-2’0”

2’0”-4’0”

5’0”-7’0”

7’0”-9’0”

10’0”-11’1”

4-4-5-6

4-6-15-19

30-32-32-41

11-21-23-24

14-37-50/1”

3’

12’

Dark Brown, silty Sand w/ gravel, minor loam

___________________________________________________
Brown, fine to coarse Sand & Gravel, trace silt, dry (FILL) 

Brown, fine to coarse Sand & Gravel, trace silt, cobbles, wet

Brown, f-c Sand & Gravel, little silt, wet
__________________________________________________
Refusal at 12 ft
Ground Water encountered 6 ft at completion

Notes: Hollow Stem Auger 4 ¼

Cohesionless:   0 - 4 V. Loose,  4 - 10 Loose, Trace      0 to 10% CASING SAMPLE CORE TYPE

10 -30 M Dense,  30 -50 Dense,  50+ V Dense. Little      10 to 20% ID SIZE (IN)      SS      

Cohesive:   0 -2 V Soft,  2 -4 Soft,  4 -8 M Stiff Some      20 to 35% HAMMER WGT (LB)      140 lb.      

8 -15 Stiff,   15 -30 V. Stiff,  30 + Hard. And        35% to 50% HAMMER FALL (IN)      30"      

SOIL X, Corp.

148 Pioneer Drive
Leominster, MA 01453



TEST BORING LOG

Proposed Building
1197 Washington St

Weymouth, MA

B-2

21-08030

Ground Elevation: 87 ft+/- GROUNDWATER OBSERVATIONS
Date Started: 8/31/2021 DATE DEPTH CASING AT STABILIZATION

Date Finished: 8/31/2021 8/31/21 3 ft

Driller: GG

Soil Engineer/Geologist:  
Dept

h
Casing Sample Strata

Break
Visual Identification

Ft. bl/ft No. Pen/
Rec

Depth Blows/6” of Soil and / or Rock Sample

1

5

10

15

20

25

 

1

2

3

15”

18”

6”

0’5”-2’5”

2’5”-4’5”

5’0”-5’8”

10-27-41-25

32-40-47-41

18-50/2”

4”

6’6”

ASPHALT
__________________________________________________

Brown, fine to coarse Sand & Gravel, trace silt, cobbles

__________________________________________________
Refusal at 6’6”
2nd Attempt Refusal at 7 ft
Ground Water encountered 3 ft at completion

Notes: Hollow Stem Auger 4 ¼

Cohesionless:   0 - 4 V. Loose,  4 - 10 Loose, Trace      0 to 10% CASING SAMPLE CORE TYPE

10 -30 M Dense,  30 -50 Dense,  50+ V Dense. Little      10 to 20% ID SIZE (IN)      SS      

Cohesive:   0 -2 V Soft,  2 -4 Soft,  4 -8 M Stiff Some      20 to 35% HAMMER WGT (LB)      140 lb.      

8 -15 Stiff,   15 -30 V. Stiff,  30 + Hard. And        35% to 50% HAMMER FALL (IN)      30"      

SOIL X, Corp.

148 Pioneer Drive
Leominster, MA 01453



TEST BORING LOG

Proposed Building
1197 Washington St

Weymouth, MA

B-3

21-08030

Ground Elevation: 85 ft+/- GROUNDWATER OBSERVATIONS
Date Started: 8/31/2021 DATE DEPTH CASING AT STABILIZATION

Date Finished: 8/31/2021 8/31/21 4 ft

Driller: GG

Soil Engineer/Geologist:  
Dept

h
Casing Sample Strata

Break
Visual Identification

Ft. bl/ft No. Pen/
Rec

Depth Blows/6” of Soil and / or Rock Sample

1

5

10

15

20

25

30

 

1

2

3

4

5

6

7

11”

11”

15”

13”

16”

17”

17”

0’5”-2’5”

2’5”-4’5”

5’0”-7’0”

7’0”-9’0”

10’0”-12’0”

15’0”-17’0”

20’0”-22’0”

10-10-9-7

6-10-13-15

7-12-12-11

8-11-9-9

16-15-16-23

20-23-52-57

18-21-24-33

4”

2’

4’6”

ASPHALT
__________________________________________________
Grey, f-c Sand & Gravel, trace silt, dry (GRAVEL BASE)
___________________________________________________
Dark Brown, loamy, silty Sand, trace gravel, trace organics, dry
 (FILL)
__________________________________________________

Brown, f-c Sand & Gravel, trace silt, wet

Brown, fine to coarse Sand & Gravel, trace silt, cobbles, wet

Same

Same
__________________________________________________
End of Exploration at 22 ft
Ground Water encountered 4 ft at completion

Notes: Hollow Stem Auger 4 ¼

Cohesionless:   0 - 4 V. Loose,  4 - 10 Loose, Trace      0 to 10% CASING SAMPLE CORE TYPE

10 -30 M Dense,  30 -50 Dense,  50+ V Dense. Little      10 to 20% ID SIZE (IN)      SS      

Cohesive:   0 -2 V Soft,  2 -4 Soft,  4 -8 M Stiff Some      20 to 35% HAMMER WGT (LB)      140 lb.      

8 -15 Stiff,   15 -30 V. Stiff,  30 + Hard. And        35% to 50% HAMMER FALL (IN)      30"      

SOIL X, Corp.

148 Pioneer Drive
Leominster, MA 01453



TEST BORING LOG

Proposed Building
1197 Washington St

Weymouth, MA

B-4

21-08030

Ground Elevation: 87 ft+/- GROUNDWATER OBSERVATIONS
Date Started: 8/31/2021 DATE DEPTH CASING AT STABILIZATION

Date Finished: 8/31/2021 8/31/21  4 ft

Driller: GG

Soil Engineer/Geologist:  
Dept

h
Casing Sample Strata

Break
Visual Identification

Ft. bl/ft No. Pen/
Rec

Depth Blows/6” of Soil and / or Rock Sample

1

5

10

15

20

25

30

 

1

2

3

4

5

6

15”

3”

18”

21”

10”

18”

0’0”-2’0”

2’0”-4’0”

5’0”-7’0”

7’0”-9’0”

10’0”-11’5”

15’0”-17’0”

4-7-10-20

4-2-1-1

16-18-21-22

21-22-27-20

14-24-100/5”

6-9-10-9

5’

18’

Dark Brown, Sand, Gravel, asphalt, cinders (FILL)

Sand/ Cinders/ Clinkers, dry (FILL)

__________________________________________________
Brown, f-c Sand & Gravel, trace silt, wet

Brown, f-c Sand & Gravel, little silt, cobbles, wet 

Brown, fine to coarse Sand & Gravel, trace silt, cobbles, wet

__________________________________________________
Refusal at 18 ft
Ground Water encountered 4 ft at completion

Notes: Hollow Stem Auger 4 ¼

Cohesionless:   0 - 4 V. Loose,  4 - 10 Loose, Trace      0 to 10% CASING SAMPLE CORE TYPE

10 -30 M Dense,  30 -50 Dense,  50+ V Dense. Little      10 to 20% ID SIZE (IN)      SS      

Cohesive:   0 -2 V Soft,  2 -4 Soft,  4 -8 M Stiff Some      20 to 35% HAMMER WGT (LB)      140 lb.      

8 -15 Stiff,   15 -30 V. Stiff,  30 + Hard. And        35% to 50% HAMMER FALL (IN)      30"      

SOIL X, Corp.

148 Pioneer Drive
Leominster, MA 01453



TEST BORING LOG

Proposed Building
1197 Washington St

Weymouth, MA

B-5

21-08030

Ground Elevation: 88 ft+/- GROUNDWATER OBSERVATIONS
Date Started: 8/31/2021 DATE DEPTH CASING AT STABILIZATION

Date Finished: 8/31/2021 8/31/21 3 ft

Driller: GG

Soil Engineer/Geologist:  
Dept

h
Casing Sample Strata

Break
Visual Identification

Ft. bl/ft No. Pen/
Rec

Depth Blows/6” of Soil and / or Rock Sample

1

5

10

15

20

25

 

1

2

3

4

5

16”

18”

13”

17”

16”

0’5”-2’5”

2’5”-4’5”

5’0”-7’0”

7’0”-9’0”

10’0”-12’0”

8-12-14-14

13-17-18-24

12-15-15-21

14-15-20-21

10-14-20-25

4”

14’

ASPHALT
__________________________________________________
Brown, f-c Sand & Gravel, trace silt, dry

Same, wet

Brown, fine to coarse Sand & Gravel, trace/little silt, cobbles

__________________________________________________
Refusal at 14 ft
Ground Water encountered 3 ft at completion

Notes: Hollow Stem Auger 4 ¼

Cohesionless:   0 - 4 V. Loose,  4 - 10 Loose, Trace      0 to 10% CASING SAMPLE CORE TYPE

10 -30 M Dense,  30 -50 Dense,  50+ V Dense. Little      10 to 20% ID SIZE (IN)      SS      

Cohesive:   0 -2 V Soft,  2 -4 Soft,  4 -8 M Stiff Some      20 to 35% HAMMER WGT (LB)      140 lb.      

8 -15 Stiff,   15 -30 V. Stiff,  30 + Hard. And        35% to 50% HAMMER FALL (IN)      30"      

SOIL X, Corp.

148 Pioneer Drive
Leominster, MA 01453



TEST BORING LOG

Proposed Building
1197 Washington St

Weymouth, MA

B-6

21-08030

Ground Elevation: 86.5 ft+/- GROUNDWATER OBSERVATIONS
Date Started: 8/31/2021 DATE DEPTH CASING AT STABILIZATION

Date Finished: 8/31/2021 8/31/21  3 ft

Driller: GG

Soil Engineer/Geologist:  
Dept

h
Casing Sample Strata

Break
Visual Identification

Ft. bl/ft No. Pen/
Rec

Depth Blows/6” of Soil and / or Rock Sample

1

5

10

15

20

25

 

1

2

3

4

5

6

14”

11”

15”

16”

16”

17”

0’5”-2’5”

2’5”-4’5”

5’0”-7’0”

7’0”-9’0”

10’0”-12’0”

15’0”-17’0”

8-12-15-17

5-4-3-3

10-14-17-20

11-15-18-21

12-15-20-31

14-21-26-32

4”

2’5”

4’6”

19’

ASPHALT
__________________________________________________

Black, fine to coarse Sand & Gravel, little silt (FILL)
__________________________________________________
Dark Brown, Organic Silt, wet (ORGANIC)
__________________________________________________

Brown, fine to coarse Sand & Gravel, trace silt, cobbles, wet

__________________________________________________
Refusal at 19 ft
Ground Water encountered 3 ft at completion

Notes: Hollow Stem Auger 4 ¼

Cohesionless:   0 - 4 V. Loose,  4 - 10 Loose, Trace      0 to 10% CASING SAMPLE CORE TYPE

10 -30 M Dense,  30 -50 Dense,  50+ V Dense. Little      10 to 20% ID SIZE (IN)      SS      

Cohesive:   0 -2 V Soft,  2 -4 Soft,  4 -8 M Stiff Some      20 to 35% HAMMER WGT (LB)      140 lb.      

8 -15 Stiff,   15 -30 V. Stiff,  30 + Hard. And        35% to 50% HAMMER FALL (IN)      30"      

SOIL X, Corp.

148 Pioneer Drive
Leominster, MA 01453



TEST BORING LOG

Proposed Building
1197 Washington St

Weymouth, MA

B-7

21-08030

Ground Elevation: 87.5 ft+/- GROUNDWATER OBSERVATIONS
Date Started: 8/31/2021 DATE DEPTH CASING AT STABILIZATION

Date Finished: 8/31/2021 8/31/21 3 ft

Driller: GG

Soil Engineer/Geologist:  
Dept

h
Casing Sample Strata

Break
Visual Identification

Ft. bl/ft No. Pen/
Rec

Depth Blows/6” of Soil and / or Rock Sample

1

5

10

15

20

25

 

1

2

3

4

5

6

10”

12”

10”

15”

11”

3”

0’3”-2’3”

2’3”-4’3”

5’0”-7’0”

7’0”-9’0”

10’0”-12’0”

15’0”-15’3”

7-12-11-11

6-5-5-6

7-8-12-8

5-6-7-6

6-6-7-6

100/3”

3”

2’

5’

14’

16’

ASPHALT
___________________________________________________
Dark Brown, fine to medium Sand & Gravel, trace silt (FILL)
___________________________________________________
Dark Brown, loamy, Sand & Silt, trace gravel, wet (SUBSOIL)

__________________________________________________
Brown, f-c Sand & Gravel, trace silt, wet

Brown, fine to coarse Sand w/ Gravel, trace silt, wet

Same

__________________________________________________
Tan, fine to coarse Sand, some silt, little gravel, wet
__________________________________________________
Refusal at 16 ft
Ground Water encountered 3 ft at completion

Notes: Hollow Stem Auger 4 ¼

Cohesionless:   0 - 4 V. Loose,  4 - 10 Loose, Trace      0 to 10% CASING SAMPLE CORE TYPE

10 -30 M Dense,  30 -50 Dense,  50+ V Dense. Little      10 to 20% ID SIZE (IN)      SS      

Cohesive:   0 -2 V Soft,  2 -4 Soft,  4 -8 M Stiff Some      20 to 35% HAMMER WGT (LB)      140 lb.      

8 -15 Stiff,   15 -30 V. Stiff,  30 + Hard. And        35% to 50% HAMMER FALL (IN)      30"      

SOIL X, Corp.

148 Pioneer Drive
Leominster, MA 01453



TEST BORING LOG

Proposed Building
1197 Washington St

Weymouth, MA

B-8

21-08030

Ground Elevation: 88.5 ft+/- GROUNDWATER OBSERVATIONS
Date Started: 8/31/2021 DATE DEPTH CASING AT STABILIZATION

Date Finished: 8/31/2021 8/31/21 4 ft

Driller: GG

Soil Engineer/Geologist:  
Dept

h
Casing Sample Strata

Break
Visual Identification

Ft. bl/ft No. Pen/
Rec

Depth Blows/6” of Soil and / or Rock Sample

1

5

10

15

20

25

30

 

1

2

3

4

5

6

7”

7”

15”

12”

15”

3”

0’3”-2’3”

2’3”-4’3”

5’0”-6’11”

10’0”-12’0”

15’0”-17’0”

20’0”-20’3”

7-8-10-10

8-5-4-4

22-27-30-
100/5”

5-7-8-15

12-18-15-12

100/3”

3”

5’

20’3”

ASPHALT
__________________________________________________

Dark Brown, Sand & Gravel, little silt, minor organic (FILL)

__________________________________________________
Dark Brown, f-c Sand & Gravel, trace silt, cobbles, bldrs, wet 

Brown, fine to medium Sand, little silt, little gravel, wet

Brown, f-c Sand & Gravel, trace silt, cobbles, wet

__________________________________________________
Refusal at 20’3”
Ground Water encountered 4 ft at completion

Notes: Hollow Stem Auger 4 ¼

Cohesionless:   0 - 4 V. Loose,  4 - 10 Loose, Trace      0 to 10% CASING SAMPLE CORE TYPE

10 -30 M Dense,  30 -50 Dense,  50+ V Dense. Little      10 to 20% ID SIZE (IN)      SS      

Cohesive:   0 -2 V Soft,  2 -4 Soft,  4 -8 M Stiff Some      20 to 35% HAMMER WGT (LB)      140 lb.      

8 -15 Stiff,   15 -30 V. Stiff,  30 + Hard. And        35% to 50% HAMMER FALL (IN)      30"      

SOIL X, Corp.

148 Pioneer Drive
Leominster, MA 01453



TEST BORING LOG

Proposed Building
1197 Washington St

Weymouth, MA

B-9

21-08030

Ground Elevation: 92 ft+/- GROUNDWATER OBSERVATIONS
Date Started: 8/31/2021 DATE DEPTH CASING AT STABILIZATION

Date Finished: 8/31/2021 8/31/21 7 ft

Driller: GG

Soil Engineer/Geologist:  
Dept

h
Casing Sample Strata

Break
Visual Identification

Ft. bl/ft No. Pen/
Rec

Depth Blows/6” of Soil and / or Rock Sample

1

5

10

15

20

25

 

1

2

3

4

10”

9”

10”

15”

0’3”-2’3”

2’3”-4’3”

5’0”-6’1”

10’0”-11’10”

7-11-10-11

7-9-5-6

27-33-100/1”

8-18-23-100/4”

3”

4’

13’

ASPHALT
__________________________________________________
Brown, f-m Sand & Gravel, trace silt, dry (FILL)

Dark Brown, Sand & Gravel, dry (FILL)
___________________________________________________

Tan, fine to coarse Sand, little gravel, trace silt, cobbles, dry

Brown, f-c Sand & Gravel, trace silt, cobbles, wet

__________________________________________________
Refusal at 13 ft
Ground Water encountered 7 ft at completion

Notes: Hollow Stem Auger 4 ¼

Cohesionless:   0 - 4 V. Loose,  4 - 10 Loose, Trace      0 to 10% CASING SAMPLE CORE TYPE

10 -30 M Dense,  30 -50 Dense,  50+ V Dense. Little      10 to 20% ID SIZE (IN)      SS      

Cohesive:   0 -2 V Soft,  2 -4 Soft,  4 -8 M Stiff Some      20 to 35% HAMMER WGT (LB)      140 lb.      

8 -15 Stiff,   15 -30 V. Stiff,  30 + Hard. And        35% to 50% HAMMER FALL (IN)      30"      

SOIL X, Corp.

148 Pioneer Drive
Leominster, MA 01453



TEST BORING LOG

Proposed Building
1197 Washington St

Weymouth, MA

B-10

21-08030

Ground Elevation: 93 ft+/- GROUNDWATER OBSERVATIONS
Date Started: 8/31/2021 DATE DEPTH CASING AT STABILIZATION

Date Finished: 8/31/2021 8/31/21 7 ft

Driller: GG

Soil Engineer/Geologist:  
Dept

h
Casing Sample Strata

Break
Visual Identification

Ft. bl/ft No. Pen/
Rec

Depth Blows/6” of Soil and / or Rock Sample

1

5

10

15

20

25

 

1

2

3

4

5

6

11”

5”

10”

6”

15”

8”

0’3”-2’3”

2’3”-4’3”

5’0”-7’0”

7’0”-9’0”

10’0”-12’0”

15’0”-17’0”

17-20-10-10

8-7-6-6

15-18-23-30

16-21-21-30

7-7-6-6

5-6-9-9

3”

2’

5’

19’

ASPHALT
__________________________________________________
Brown, f-m Sand & Gravel, trace silt, dry
__________________________________________________
Rust Brown, silty Sand, little gravel, trace organic silt, dry
 (SUBSOIL)
__________________________________________________
Brown, f-m Sand, little gravel, trace silt, dry

Brown, fine to coarse Sand & Gravel, trace silt, wet

Brown, Fine Sand, some silt, wet

Brown, f-c Sand, trace gravel, trace silt, wet
__________________________________________________
Refusal at 19 ft
Ground Water encountered 7 ft at completion

Notes: Hollow Stem Auger 4 ¼

Cohesionless:   0 - 4 V. Loose,  4 - 10 Loose, Trace      0 to 10% CASING SAMPLE CORE TYPE

10 -30 M Dense,  30 -50 Dense,  50+ V Dense. Little      10 to 20% ID SIZE (IN)      SS      

Cohesive:   0 -2 V Soft,  2 -4 Soft,  4 -8 M Stiff Some      20 to 35% HAMMER WGT (LB)      140 lb.      

8 -15 Stiff,   15 -30 V. Stiff,  30 + Hard. And        35% to 50% HAMMER FALL (IN)      30"      

SOIL X, Corp.

148 Pioneer Drive
Leominster, MA 01453



CROCKER DESIGN GROUP
2 SHARP STREET UNIT A
HINGHAM, MA 02043
781-919-0808
CROCKERDESIGNGROUP.COM

FORMS 11 AND 12
SOIL EVALUATOR FORM

X

ft ft ft ft
ft

X

X

X

52-66" Ap Sandy Loam 10YR2/2
- granular, friable

Single Grain, Loose 
50% gravel, 25% stone

massive, friable
mottling, weeping at 68"

system for a particular use, meeting the requirements of Title5 and applicable local bylaws, will in fact be feasible on this site.

An indication that the “site failed” indicates only that the area tested did not meet the minimum criteria (at the time of  testing) for a 
successful soil evaluation and/or percolation test in the area tested.  Additional testing at another depth or other 
areas may result in passing results.

Comments: Too wet to texture C1. Coarse material, does not stain hands after touching, coarse feel to it, gravelly. 

An indication that the "site passed" indicates only that the basic criteria for a soil evaluation and percolation test under Title 5 have 
 been met in the area tested.  Further soil evaluations and design work are necessary to determine whether a septic 

Performed By: David Newhall Witnessed By: N/A Mach./Oper.: JDM

Test Passed/ Failed/ Discon/ 
Add. Test Req'd:

Test Passed/ Failed/ Discon/ 
Add. Testing Req'd:

Rate: (min/in.): Rate: (min/in.):
Time Elapse: (9"-6"): Time Elapse: (9"-6"):
Time AT 6": Time AT 6":
Time Elapse:(12"-9") Time Elapse:(12"-9")
Time @ 9": Time @ 9":
Time @ 12": Time @ 12":
End of Presoak: End of Presoak:
Start of Presoak: Start of Presoak:
Depth of Perc: Depth of Perc:
Test Date: Test Date:

Mottling: 66"
Estimated Depth to Seasonal High Ground Water : 66"
PERCOLATION TEST
Percolation Hole #: N/A DRAINAGE Percolation Hole #:

Standing in Hole: 80" Weeping from Face: 68" Saturating the Face:

Disturbed Soil: Fill Mat'l: Impervious Layer(s): Weathered/Fractured Rock: Bedrock:

GROUNDWATER OBSERVED: Yes: No: If Yes: What is the depth of Groundwater: 66"

PARENT MATERIAL: Unsuitable Material Present? Yes: No: If Yes:

66-80" Bw Sandy Loam
gleyed at 66"

80"-100" C1 Sand 2.5 Y 5/3

Other (Structure, Consistency,% Gravels, Stones, 
Boulders

0-52" Fill Fill -
-                                           -

DEEP OBSERVATION HOLE LOG
Depth 

(inches)
Soil Hor./ 

Layer Soil Texture    (USDA) Soil Color 
(Munsell)

Redoximorphic 
Features 

DRINKING WATER WELL: >200 OTHER:

VEGETATION: Pavement LANDFORM:
DISTANCES FROM:
OPEN WATER BODY: ~120 PROPERTY LINE: ~70 POSSIBLE WET AREA:

LAND USE: Commercial SURFACE STONES: Yes: No: SLOPE (%): 0-3%

~120 DRAINAGEWAY: >50

100-142
LOCATION (Identify on Plan): south end of parking lot GROUND ELEVATION AT SURFACE OF HOLE:

7:00 AM WEATHER: Sunny 75°F
SITE ADDRESS or MAP/LOT #: Weymouth Elks Lodge, 1197 Washington St. Weymouth, MA

~87.5

ON-SITE REVIEW
DEEP HOLE #: TP-100 DATE: 7/19/22 TIME:

OWNER: Weymouth Elks Lodge JOB NO.:

File:Soil Suitability Assessment Test Hole: TP-100



CROCKER DESIGN GROUP
2 SHARP STREET UNIT A
HINGHAM, MA 02043
781-919-0808
CROCKERDESIGNGROUP.COM

FORMS 11 AND 12
SOIL EVALUATOR FORM

X

ft ft ft ft
ft

X

X

X

system for a particular use, meeting the requirements of Title5 and applicable local bylaws, will in fact be feasible on this site.

An indication that the “site failed” indicates only that the area tested did not meet the minimum criteria (at the time of  testing) for a 
successful soil evaluation and/or percolation test in the area tested.  Additional testing at another depth or other 
areas may result in passing results.

Comments: B layer not observed. 

An indication that the "site passed" indicates only that the basic criteria for a soil evaluation and percolation test under Title 5 have 
 been met in the area tested.  Further soil evaluations and design work are necessary to determine whether a septic 

Performed By: M. Laracy Witnessed By: M. Schloss & A. Hultin Mach./Oper.: JDM

Test Passed/ Failed/ Discon/ 
Add. Test Req'd:

Test Passed/ Failed/ Discon/ 
Add. Testing Req'd:

Rate: (min/in.): Rate: (min/in.):
Time Elapse: (9"-6"): Time Elapse: (9"-6"):
Time AT 6": Time AT 6":
Time Elapse:(12"-9") Time Elapse:(12"-9")
Time @ 9": Time @ 9":
Time @ 12": Time @ 12":
End of Presoak: End of Presoak:
Start of Presoak: Start of Presoak:
Depth of Perc: Depth of Perc:
Test Date: Test Date:

Mottling: 66"
Estimated Depth to Seasonal High Ground Water : 66"
PERCOLATION TEST
Percolation Hole #: N/A DRAINAGE Percolation Hole #:

Standing in Hole: 82" Weeping from Face: 80" Saturating the Face:

Disturbed Soil: Fill Mat'l: Impervious Layer(s): Weathered/Fractured Rock: Bedrock:

GROUNDWATER OBSERVED: Yes: No: If Yes: What is the depth of Groundwater: 66"

PARENT MATERIAL: Unsuitable Material Present? Yes: No: If Yes:

80"-100" C1 Sand 10YR 4/2
Single Grain, Loose 
50% gravel, 25% stone

52-66" Ap Silt Loam 2.5YR 2.5/1
gleyed at 66" granular, friable

Other (Structure, Consistency,% Gravels, Stones, 
Boulders

0-54" Fill Fill -
-                                           -

DEEP OBSERVATION HOLE LOG
Depth 

(inches)
Soil Hor./ 

Layer Soil Texture    (USDA) Soil Color 
(Munsell)

Redoximorphic 
Features 

~130 DRAINAGEWAY: >50
DRINKING WATER WELL: >200 OTHER:

VEGETATION: Pavement LANDFORM:
DISTANCES FROM:
OPEN WATER BODY: ~130 PROPERTY LINE: >10 POSSIBLE WET AREA:

~86.7

LAND USE: Commercial SURFACE STONES: Yes: No: SLOPE (%): 0-3%

OWNER: Weymouth Elks Lodge JOB NO.: 100-142
LOCATION (Identify on Plan): parking lot GROUND ELEVATION AT SURFACE OF HOLE:

8:30 AM WEATHER: Sunny 75°F
SITE ADDRESS or MAP/LOT #: Weymouth Elks Lodge, 1197 Washington St. Weymouth, MA

ON-SITE REVIEW
DEEP HOLE #: TP-102 DATE: 7/19/22 TIME:

File:Soil Suitability Assessment Test Hole: TP-102



CROCKER DESIGN GROUP
2 SHARP STREET UNIT A
HINGHAM, MA 02043
781-919-0808
CROCKERDESIGNGROUP.COM

FORMS 11 AND 12
SOIL EVALUATOR FORM

X

ft ft ft ft
ft

X

system for a particular use, meeting the requirements of Title5 and applicable local bylaws, will in fact be feasible on this site.

An indication that the “site failed” indicates only that the area tested did not meet the minimum criteria (at the time of  testing) for a 
successful soil evaluation and/or percolation test in the area tested.  Additional testing at another depth or other 
areas may result in passing results.

Comments:

An indication that the "site passed" indicates only that the basic criteria for a soil evaluation and percolation test under Title 5 have 
 been met in the area tested.  Further soil evaluations and design work are necessary to determine whether a septic 

Performed By: M. Laracy Witnessed By: M. Schloss, A. Hultin Mach./Oper.: JDM

Test Passed/ Failed/ Discon/ 
Add. Test Req'd:

Test Passed/ Failed/ Discon/ 
Add. Testing Req'd:

Rate: (min/in.): Rate: (min/in.):
Time Elapse: (9"-6"): Time Elapse: (9"-6"):
Time AT 6": Time AT 6":
Time Elapse:(12"-9") Time Elapse:(12"-9")
Time @ 9": Time @ 9":
Time @ 12": Time @ 12":
End of Presoak: End of Presoak:
Start of Presoak: Start of Presoak:
Depth of Perc: Depth of Perc:
Test Date: Test Date:

Mottling: 77"
Estimated Depth to Seasonal High Ground Water : 77"
PERCOLATION TEST
Percolation Hole #: N/A DRAINAGE Percolation Hole #:

Standing in Hole: 98" Weeping from Face: 96" Saturating the Face:

Disturbed Soil: Fill Mat'l: Impervious Layer(s): Weathered/Fractured Rock: Bedrock:

GROUNDWATER OBSERVED: Yes: No: If Yes: What is the depth of Groundwater: 77"

PARENT MATERIAL: Unsuitable Material Present? Yes: No: If Yes:

80"-100" C1 Coarse Sand 2.5Y 5/3
Mottling at 77" Single Grain, Loose 

25% gravel, 25% stone

52-66" B1 Sand 10YR 5/8
Single Grain, Loose 

Other (Structure, Consistency,% Gravels, Stones, 
Boulders

0-66" Ap / 10YR 5/3

DEEP OBSERVATION HOLE LOG
Depth 

(inches)
Soil Hor./ 

Layer Soil Texture    (USDA) Soil Color 
(Munsell)

Redoximorphic 
Features 

>100 DRAINAGEWAY: >50
DRINKING WATER WELL: >200 OTHER:

VEGETATION: Pavement LANDFORM:
DISTANCES FROM:
OPEN WATER BODY: >100 PROPERTY LINE: >10 POSSIBLE WET AREA:

~90.6

LAND USE: Commercial SURFACE STONES: Yes: No: SLOPE (%): 0-3%

OWNER: Weymouth Elks Lodge JOB NO.: 100-142
LOCATION (Identify on Plan): western paved drive GROUND ELEVATION AT SURFACE OF HOLE:

9:30 AM WEATHER: Sunny 80°F
SITE ADDRESS or MAP/LOT #: Weymouth Elks Lodge, 1197 Washington St. Weymouth, MA

ON-SITE REVIEW
DEEP HOLE #: TP-104 DATE: 7/19/22 TIME:

File:Soil Suitability Assessment Test Hole: TP-104



CROCKER DESIGN GROUP
2 SHARP STREET UNIT A
HINGHAM, MA 02043
781-919-0808
CROCKERDESIGNGROUP.COM

FORMS 11 AND 12
SOIL EVALUATOR FORM

X

ft ft ft ft
ft

X

X

X

system for a particular use, meeting the requirements of Title5 and applicable local bylaws, will in fact be feasible on this site.

An indication that the “site failed” indicates only that the area tested did not meet the minimum criteria (at the time of  testing) for a 
successful soil evaluation and/or percolation test in the area tested.  Additional testing at another depth or other 
areas may result in passing results.

Comments:

An indication that the "site passed" indicates only that the basic criteria for a soil evaluation and percolation test under Title 5 have 
 been met in the area tested.  Further soil evaluations and design work are necessary to determine whether a septic 

Performed By: M. Laracy Witnessed By: N/A Mach./Oper.: JDM

Test Passed/ Failed/ Discon/ 
Add. Test Req'd:

Test Passed/ Failed/ Discon/ 
Add. Testing Req'd:

Rate: (min/in.): Rate: (min/in.):
Time Elapse: (9"-6"): Time Elapse: (9"-6"):
Time AT 6": Time AT 6":
Time Elapse:(12"-9") Time Elapse:(12"-9")
Time @ 9": Time @ 9":
Time @ 12": Time @ 12":
End of Presoak: End of Presoak:
Start of Presoak: Start of Presoak:
Depth of Perc: Depth of Perc:
Test Date: Test Date:

Mottling:
Estimated Depth to Seasonal High Ground Water : 
PERCOLATION TEST
Percolation Hole #: N/A DRAINAGE Percolation Hole #:

Standing in Hole: Weeping from Face: Saturating the Face:

Disturbed Soil: Fill Mat'l: Impervious Layer(s): Weathered/Fractured Rock: Bedrock:

GROUNDWATER OBSERVED: Yes: No: If Yes: What is the depth of Groundwater:

PARENT MATERIAL: Unsuitable Material Present? Yes: No: If Yes:

60-92+" C1 Sand 2.5Y 4/3
None observed Single Grain, Loose 

Other (Structure, Consistency,% Gravels, Stones, 
Boulders

0-60" / FILL / / Buried concrete, trash, debris

DEEP OBSERVATION HOLE LOG
Depth 

(inches)
Soil Hor./ 

Layer Soil Texture    (USDA) Soil Color 
(Munsell)

Redoximorphic 
Features 

>100 DRAINAGEWAY: >50
DRINKING WATER WELL: >200 OTHER:

VEGETATION: Grass LANDFORM:
DISTANCES FROM:
OPEN WATER BODY: >100 PROPERTY LINE: ~30 POSSIBLE WET AREA:

~93

LAND USE: Commercial SURFACE STONES: Yes: No: SLOPE (%): 0-3%

OWNER: Weymouth Elks Lodge JOB NO.: 100-142
LOCATION (Identify on Plan): western paved drive GROUND ELEVATION AT SURFACE OF HOLE:

10:30 AM WEATHER: Sunny 84°F
SITE ADDRESS or MAP/LOT #: Weymouth Elks Lodge, 1197 Washington St. Weymouth, MA

ON-SITE REVIEW
DEEP HOLE #: TP-106 DATE: 7/19/22 TIME:

File:Soil Suitability Assessment Test Hole: TP-106



CROCKER DESIGN GROUP
2 SHARP STREET UNIT A
HINGHAM, MA 02043
781-919-0808
CROCKERDESIGNGROUP.COM

FORMS 11 AND 12
SOIL EVALUATOR FORM

X

ft ft ft ft
ft

X

X

X

system for a particular use, meeting the requirements of Title5 and applicable local bylaws, will in fact be feasible on this site.

An indication that the “site failed” indicates only that the area tested did not meet the minimum criteria (at the time of  testing) for a 
successful soil evaluation and/or percolation test in the area tested.  Additional testing at another depth or other 
areas may result in passing results.

Comments:

An indication that the "site passed" indicates only that the basic criteria for a soil evaluation and percolation test under Title 5 have 
 been met in the area tested.  Further soil evaluations and design work are necessary to determine whether a septic 

Performed By: M. Laracy Witnessed By: N/A Mach./Oper.: JDM

Test Passed/ Failed/ Discon/ 
Add. Test Req'd:

Test Passed/ Failed/ Discon/ 
Add. Testing Req'd:

Rate: (min/in.): Rate: (min/in.):
Time Elapse: (9"-6"): Time Elapse: (9"-6"):
Time AT 6": Time AT 6":
Time Elapse:(12"-9") Time Elapse:(12"-9")
Time @ 9": Time @ 9":
Time @ 12": Time @ 12":
End of Presoak: End of Presoak:
Start of Presoak: Start of Presoak:
Depth of Perc: Depth of Perc:
Test Date: Test Date:

Mottling: 89"
Estimated Depth to Seasonal High Ground Water : 89"
PERCOLATION TEST
Percolation Hole #: N/A DRAINAGE Percolation Hole #:

Standing in Hole: 109" Weeping from Face: 107" Saturating the Face:

Disturbed Soil: Fill Mat'l: Impervious Layer(s): Weathered/Fractured Rock: Bedrock:

GROUNDWATER OBSERVED: Yes: No: If Yes: What is the depth of Groundwater: 89"

PARENT MATERIAL: Unsuitable Material Present? Yes: No: If Yes:

57"-109" C1 Sand Sand 10YR 5/4
Mottling at 89" Single Grain, Loose 

25% gravel, 25% stone

32-57" B1 Loamy Sand
Single Grain, Loose 

Other (Structure, Consistency,% Gravels, Stones, 
Boulders

0-32" FILL
Pavement base, fill

DEEP OBSERVATION HOLE LOG
Depth 

(inches)
Soil Hor./ 

Layer Soil Texture    (USDA) Soil Color 
(Munsell)

Redoximorphic 
Features 

>100 DRAINAGEWAY: >50
DRINKING WATER WELL: >200 OTHER:

VEGETATION: Grass LANDFORM:
DISTANCES FROM:
OPEN WATER BODY: >100 PROPERTY LINE: ~35 POSSIBLE WET AREA:

~92

LAND USE: Commercial SURFACE STONES: Yes: No: SLOPE (%): 0-3%

OWNER: Weymouth Elks Lodge JOB NO.: 100-142
LOCATION (Identify on Plan): front entrance GROUND ELEVATION AT SURFACE OF HOLE:

11:30 AM WEATHER: Sunny 86°F
SITE ADDRESS or MAP/LOT #: Weymouth Elks Lodge, 1197 Washington St. Weymouth, MA

ON-SITE REVIEW
DEEP HOLE #: TP-108 DATE: 7/19/22 TIME:

File:Soil Suitability Assessment Test Hole: TP-108



B-9
SHWE=85.2

B-10
SHWE=86.4

B-1
SHWE=84.1

B-2
SHWE=83.5

B-3
SHWE=81.1

B-4
SHWE=82.7

B-5
SHWE=85.4

B-6
SHWE=83.6

B-7
SHWE=84.8

B-8
SHWE=84.3

NOTES:

PLAN  REFERENCES:

RECORD OWNERS:

1 OF 1

ENVIRONMENTAL NOTES:

1 OF 1

GRC

1"=40'

7 - 19 - 2022

100-142

EXISTING CONDITIONS
PROPOSED TEST PIT PLAN

#180 CANTON AVENUE
MILTON, MA 02186

ELKSY DEVELOPMENT LLC

1197 AND 1215
WASHINGTON STREET

WEYMOUTH, MA

SHANE M. BRENNER

CRM

Maggie Laracy
Text Box
TP-100

Maggie Laracy
Text Box
TP-102

Maggie Laracy
Text Box
TP-104

Maggie Laracy
Text Box
TP-106

Maggie Laracy
Text Box
TP-108



SECTION 7 – HYDRAULIC PIPE SIZING 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 

 
 
 

 













































CB A1

RIM:92.65

INV OUT:89.22

DMH MB1

RIM:92.90

INV IN:88.90(B1)

INV IN:88.88(UG1)

INV OUT:88.80

DMH MB2

RIM:92.56

INV IN:88.19(MB1)

INV IN:88.76(B2)

INV OUT:88.09

122.9' of 12" H
D

P
E

 @
 0.50%

DMH MB4

RIM:92.36

INV IN:87.55(MB3)

INV IN:88.47(B3)

INV OUT:87.45
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DMH MB5

RIM:93.02

INV IN:87.13(MB4)

INV IN:88.94(UG2)

INV OUT:87.03

64.3' of 18" HDPE @ 0.50%

DMH MB6

RIM:88.86

INV IN:85.42(MB5)

INV IN:84.97(B4)

INV IN:85.42(RF2)

INV OUT:84.87

1

6

3

.
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'
 

o

f

 

1

8
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%

DMH MB7

RIM:88.53

INV IN:84.73(MB6)

INV IN:84.96(B5)

INV IN:84.96(MB10)

INV OUT:84.63

27.3' of 24" HDPE @ 0.50%

DMH MB9

RIM:90.18

INV IN:84.27(WQ-2)

INV OUT:84.17

28.7' of 24" HDPE @ 0.50%

HEADWALL H1

INV=84.12

9.5' of 24" HDPE @ 0.50%

CB B1

RIM:92.17

INV OUT:89.01

20.8' of 12" HDPE @ 0.50%

CB B2

RIM:92.08

INV OUT:88.91

29.7' of 12" HDPE @ 0.50%

CB B3

RIM:91.84

INV OUT:88.67

39.5' of 12" HDPE @ 0.50%

CB B4

RIM:87.79

INV OUT:85.12

31.1' of 12" RCP @ 0.50%

23.5' of 12" RCP @ 0.50%

CB B5

RIM:87.74

INV OUT:85.08

15.2' of 24" HDPE @ 0.50%

DMH MB8

RIM:88.67

INV IN:84.56(MB7)

INV IN:85.37(B6)

INV OUT:84.46

CB B6

RIM:88.56

INV OUT:85.39

CB C1

RIM:91.70

INV OUT:88.53
DMH MC7

RIM:92.39

INV IN:88.43(C1)

INV IN:88.14(C2)

INV OUT:88.14

20.1' of 12" HDPE @ 0.50%

DMH MC6

RIM:92.52

INV IN:88.08(WQ-3)

INV IN:83.18(MC5)

INV OUT:83.18

8.1' of 18" HDPE @ 0.21%

CB C2

RIM:91.67

INV OUT:88.51

72.7' of 12" HDPE @ 0.50%

CDS2025 WQ-2

RIM:89.89

INV IN:84.31(MB8)

INV OUT:84.31

8.5' of 24" HDPE @ 0.50%

DMH MC1

RIM:94.10

INV IN:83.73()

INV OUT:83.73

DMH MC2

RIM:94.45

INV IN:83.67(MC1)

INV OUT:83.67

28.1' of 18" HDPE @ 0.21%

DMH MC3

RIM:94.46

INV IN:83.57(MC2)

INV OUT:83.57

48.0' of 18" HDPE @ 0.21%

DMH MC4

RIM:94.63

INV IN:83.47(MC3)

INV IN:85.32(C3)

INV OUT:83.47

47.2' of 18" HDPE @ 0.21%

102.6' of 18" HDPE @ 0.21%

DMH RF3

RIM:94.95

INV IN:89.40()

INV OUT:89.30

12.6' of 18" RCP @ 1.59%

CB A2

RIM:92.65

INV OUT:89.49

21.9' of 12" RCP @ 0.50%

5.9' of 12" RCP @ 0.50%

DMH MA1

RIM:92.94

INV IN:89.38(A2)

INV IN:89.15(A1)

INV OUT:89.05

CDS2015-4 WQ-1

RIM:93.02

INV IN:89.02(MA1)

INV OUT:89.02

6.0' of 12" RCP @ 0.50%

13.2' of 12" RCP @ 0.50%

20.3' of 12" HDPE @ 0.50%

UG--1

(52) 16" ADS SC-310 CHAMBERS

BOTTOM OF STONE=88.5

BOTTOM OF CHAMBER=89.0

TOP OF CHAMBER=90.33

TOP OF STONE=90.83

(INFILTRATION / RECHARGE

 UG BASIN)

7.7' of 12" HDPE @ 0.50%
OCS UG2

RIM:93.21

INV IN:88.98()

INV OUT:88.98

OCS UG1

RIM:92.96

INV IN:88.98()

INV OUT:88.98

DMH RF2

RIM:90.31

INV IN:87.30()

INV OUT:86.88

45.3' of 12" HDPE @ 3.21%

UG-2

(34) 16" ADS SC-310 CHAMBERS

BOTTOM OF STONE=88.5

BOTTOM OF CHAMBER=89.0

TOP OF CHAMBER=90.33

TOP OF STONE=90.83

(INFILTRATION / RECHARGE

 UG BASIN)

CDS2015-4 WQ-3

RIM:92.41

INV IN:88.11(MC7)

INV OUT:88.11

OCS UG3

RIM:93.40

INV IN:88.95()

INV OUT:88.95

31.6' of 18" HDPE @ 0.21%

11.7' of 12" HDPE @ 0.50%

DMH MB10

RIM:94.95

INV IN:90.93(B8)

INV IN:91.32(B7)

INV OUT:87.44
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CB B8

RIM:94.60

INV OUT:91.43

101.0' of 12" HDPE @ 0.50%

CB B7

RIM:94.60

INV OUT:91.43

23.5' of 12" HDPE @ 0.50%

DMH MC5

RIM:93.12

INV IN:83.25(MC4)

INV IN:88.89(UG3)

INV OUT:83.25

DMH MB3

RIM:92.59

INV IN:87.92(MB2)

INV OUT:87.82

33.3' of 18" HDPE @ 0.50%

HEADWALL H2

INV=83.17

DMH RF1

RIM:94.55

INV IN:92.00()

INV OUT:90.90

22.6' of 12" RCP @ 7.97%

TOP OF WEIR=90.43

WEIR WIDTH=4 FT

UG-3

(96) 16" ADS SC-310 CHAMBERS

BOTTOM OF STONE=88.5

BOTTOM OF CHAMBER=89.0

TOP OF CHAMBER=90.33

TOP OF STONE=90.83

(INFILTRATION / RECHARGE

 UG BASIN)

TOP OF WEIR=90.65

WEIR WIDTH=4 FT

TOP OF WEIR=90.43

WEIR WIDTH=4 FT

10.0' of 12" HDPE @ 0.50%

INSPECTION PORT

(TYP.)

INSPECTION PORT

(TYP.)

INSPECTION PORT

(TYP.)

PROP. ROOF

COLLECTION

PIPING SYSTEM

8" HDPE (TYP.)

PROP. ROOF

COLLECTION

PIPING SYSTEM

8" HDPE (TYP.)

PROP. ROOF

COLLECTION

PIPING SYSTEM

8" HDPE (TYP.)

PROP. ROOF

COLLECTION

PIPING SYSTEM

8" HDPE (TYP.)

PROP. ROOF

COLLECTION

PIPING SYSTEM

8" HDPE (TYP.)

PROP. 8FT DIAM,(4 FT

TALL WITH 10" THICK

TOP) DRY WELL WITH

24" CB FRAME

RIM=91.8

BOTTOM=86.3

PROP. SWALE

(TYP.)

PROP. SWALE

(TYP.)

PROP. SWALE

(TYP.)

BORING (INDICATES

LOCATION AND

SEASONAL HIGH

WATER ELEVATION )

(TYP.)

EXIST. 18" RCP

DRAINAGE PIPE TO

REMAIN AS SHOWN

EXIST. 18" RCP

DRAINAGE PIPE TO

BE REMOVED AS

SHOWN

D

EXIST. 18" RCP

DRAINAGE PIPE TO

BE REMOVED AS

SHOWN

39.9' of 12" HDPE @ 8.00%

YARD INLET C3

RIM:90.17

INV OUT:88.51

CONTRACTOR TO EXCAVATE AND

REMOVE SILTY LOAM MATERIAL  FOR

AN AREA OF 5 FT AROUND THE

SYSTEM AND DOWN TO ELEV  ±81.0 .

THE SILTY LOAM MATERIAL MUST BE

REMOVED ENTIRELY UNTIL SAND

LAYER WILL BE REACHED. MATERIAL

REMOVED SHALL BE REPLACED WITH

CLEAN GRANURAL FILL

CB-A2
AREA=0.19 AC

Tc=6.0 min

C=0.65

CB-A1
AREA=0.04 AC

Tc=6.0 min

C=0.66

CB-B1
AREA=0.23 AC

Tc=6.0 min

C=0.55

CB-B2
AREA=0.17 AC

Tc=6.0 min

C=0.68

CB-B3
AREA=0.19 AC

Tc=6.0 min

C=0.73

CB-B4
AREA=0.28 AC

Tc=6.0 min

C=0.74

CB-B6
AREA=0.09 AC

Tc=6.0 min

C=0.73

CB-C1
AREA=0.26 AC

Tc=6.0 min

C=0.79

CB-C2
AREA=0.27 AC

Tc=6.0 min

C=0.84

CB-B7
AREA=0.06 AC

Tc=6.0 min

C=0.71

CB-B8
AREA=0.12 AC

Tc=6.0 min

C=0.63

CB-B5
AREA=0.18 AC

Tc=6.0 min

C=0.64

CB-RF2
AREA=0.12 AC

Tc=6.0 min

C=0.90

100-142

7- 1 - 2022

ASZ

GC

CORNERSTONE AT

WEYMOUTH

ELKSY DEVELOPMENT LLC

GABRIEL R. CROCKER

#180 CANTON AVENUE

MILTON, MA 02186

Crocker

Design

Group

#1197 WASHINGTON STREET

 WEYMOUTH, MA

PH-2

PROPOSED CONDITIONS

SUB-CATCHMENTS MAP

1"=40'

NOTE:

1. ALL SUB-CATCHMENTS AREAS WHICH EACH DRAIN TO A CATCH BASIN

HAVE BEEN DESIGNED TO HAVE LESS THAN 

1

4

 AC OF IMPERVIOUS AREA

CONTRIBUTARY TO EACH CATCH BASIN
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