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06/04/2020 

Hingham Planning Board 
210 Central St # 10 

Hingham, MA 02043 

 

 

RE: Site Plan Review Application 

31 Harborview Drive 

Hingham MA 02043 

 

Letter of Transmittal 

 

We would like to submit the attached site plan review form and related design reports and plans regarding 

proposed raze of single-story existing single-family dwelling and proposed two-story single-family dwelling 

with basement and proposed changes in grade in the backyard. 

 

Munden Engineering represents the property owners for this project and welcomes any questions or 

concerns. Please contact Gamze Munden, P.E. directly at 603-660-0241 or info@mundenengineering.com. 

 

 

Regards 

Gamze Munden, P.E. 

83 Morse Street 

Norwood Ma 02021 

781-302-6099 

info@mundenengineering.com 
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Hingham Planning Board 
APPLICATION FOR SITE PLAN APPROVAL 

IN ASSOCIATION WITH APPLICATION FOR SPECIAL PERMIT A2 

Revised October, 2007 

This application must be accompanied by a completed copy of the application for a Special Permit A2 

submitted to the Zoning Board of Appeals. 

For information on the Site Plan Approval process for projects requiring a Special Permit A2, , please see the 

Planning Board Regulations Relative to the Issuance of Special Permits and Site Plan Review, available 

www.hingham-ma.gov  or at the Planning Board Office 

Application Date: 

Contact Information for Applicant or Authorized Agent (Attorney, Contractor, etc.) 

Name/Title: 

Phone:  

Address: 

Project Location: 

Brief Description of Work: 

06/04/2020

Paul Yingling

203 - 907 - 8480

31 Harborview Dr Hingham MA

31 Harborview Drive Hingham MA

The applicant proposed a raze the existing single story single family dwelling and build two story single family 
dwelling with basement. Proposed dwelling increases the impervious surface (roofs and driveways) on lot by 
approximately 926 sq. ft. from existing impervious surface (2054 sq. ft.). The applicant also proposed a change in 
grading in the back of the property in an area of approximately 7200 sq. ft. by proposing construction of an 
embankment slope and raise the grade 2 ft. to 12 ft. and creating an approximately 22 degree slope extending to 
approximately 20 ft from the back property line.



Page 2 of 2  Application for Special Permit A2 

Submittal Requirements for Site Plan Review in Association with a Special Permit A2 

a. locus plan; diagram and statement of the ownership, area, dimensions, boundaries and principal

elevations of the subject property; location of structures within 100 feet of property line;

b. scaled and dimensioned plan of the location and footprint of existing and proposed buildings and

structures; if applicable, building elevations and floor layouts;

c. if applicable, plan showing proposed circulation of traffic within the development and in all adjacent

public ways; dimensioned plan of loading and parking areas, aisles and driveways; plan with detail

sheets if appropriate, profile and representative cross sections of proposed driveways and parking

areas;

d. analysis of compliance with all relevant dimensional provisions of this By-Law;

e. detailed information on utilities, lighting, landscaping, refuse storage and removal;

f. grading plan, drainage analysis and traffic analysis, as applicable;

g. analysis of the capacity of Town soils, water supply, ways and services to absorb the impact of the

proposed development;

h. analysis of compliance with the most current versions of the Massachusetts Department of

Environmental Protection Stormwater Management Policy and Standards, and Massachusetts Erosion

Sediment and Control Guidelines; and

i. such other materials necessary to enable Town boards to make a positive determination on

the proposed development.

Request for Waiver from Site Plan Review Requirements 

The Planning Board, may, upon written request of the applicant, waive any of the requirements of this section, 

including the requirement for a public hearing, if the project constitutes a minor site plan review. In order to 

constitute a minor site plan, the proposed work must be limited to interior renovations to a building or structure 

which do not require a Special Permit A-2 or A-3 and/or do not materially or adversely affect conditions on the 

site. Additionally, even when Site Plan Review is required, the Planning Board may, at their discretion waive 

certain submittal requirements. 

Please indicate requested relief (for example, “I request a waiver from the requirement for a public hearing” or 

“I request a waiver from the requirement to submit a utilities plan and lighting plan”): 

Waiver Granted  

Waiver NOT Granted 

Signature of Authorized Agent (Chairman of the Planning Board or Town Planner) Date 

We request a a waiver from the following requirements to submit:
- detailed information on lighting, refuse storage and removal;
- traffic analysis
- analysis of the capacity of Town soils, water supply, ways and services to absorb the impact of the 
proposed development;
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Design Calculations & Standards 

 

Pre- and Post-Development drainage calculations were prepared utilizing the U.S. Soil 

Conservation Service Technical Release 20 – Urban Hydrology for Small Watersheds, Technical 

Release 55 - Urban Hydrology for Small Watersheds, the U.S. Soil Conservation Service 

National Engineering Hydrology Handbook, design rainfall data obtained from Extreme 

Precipitation Tables presented by Northeast Regional Climate Center, and accepted engineering 

design practice. These standards were applied in the use of HydroCAD stormwater modeling 

software to generate a representative model of existing hydrology and proposed stormwater 

management features. Details of this model can be found in the appendices of this report. 

 

Where applicable, MA Department of Environmental Protection (DEP) Stormwater Handbook 

performance standards, along with accepted engineering practices, are utilized in preparing a 

stormwater management system design. 

 

 

Locus Analysis & Project Summary 

 

The project proponent and current property owners, Paul Yingling and Stacy Marcotte, are 

proposing to raze the existing 2054 sq. ft. impervious area consisting of single family dwelling, 

driveway and concrete patios, and propose to rebuild a single family dwelling and driveway 

resulting in total of 2980 sq. ft. impervious surface and embankment slope in the back of the 

property extending the existing slope. The difference between existing and proposed impervious 

areas is approximately 926 sq. ft. 

 

The existing parcel is located on the North side of Harborview Dr and abuts residential 

properties to the North, East and West and has a 100 feet frontage on Harborview Dr on the 

South side. 

 

The NRCS Soil Survey classifies the native soils on site as a "Charlton-Urban land-Hollis 

complex, 3 to 15 percent slopes, rocky (631 C)". This soil profile has a rating "C", which 

indicates that a low infiltration rate can be expected for purposes of designing subsurface 
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stormwater best management practices. Three (3) test borings and one (1) test pit were through 

out the site in the back of the existing dwelling to ranging approximately 5 to 12 feet in depth, 

and all test explorations were terminated in refusal. Please also refer to the test exploration logs 

as depicted on the Stormwater Management and Erosion Control Plan in Appendix F. 

Pre-Development Condition 

Existing conditions of the lot included a single-family home, bituminous concrete driveway, and 

a concrete areas (patio and walkway), landscaping and associated utilities. The total existing 

impervious footprint on the site is 2054 square feet, which includes the existing house roof, 

driveway, and patio. The existing topography slopes downhill from the foundation with slopes 

ranging from 10 to 45 percent.  

For the purposes of producing a hydrologic model, one design point was analyzed for the 

predevelopment conditions, which includes runoff to neighboring properties and to the public 

road. 

Drainage calculations for the pre-development conditions are shown with the post-development 

conditions below. 

Post-Development Condition 

The applicant proposes to raze existing dwelling, driveway and other appurtenances and rebuild 

a single family dwelling and driveway resulting in total of 2980 sq. ft. impervious surface and 

embankment slope in the back of the property extending the existing slope. The difference in 

impervious areas is 926 sq. ft. between existing and proposed conditions. 

Proposed embankment slopes are flatter or equal to the existing slopes currently present on site. 

The overall flattening of the steep slopes existing in pre-development conditions and proposed 
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improvements to the ground surface and landscaping in favor of drainage properties 

compensate for the increase in impervious surface due to their effect on time of concentration 

and an increase in runoff is not estimated for post-construction calculations.

For the purposes of producing a hydrologic model, one design point was analyzed for the post-

development conditions, which includes runoff to neighboring properties. 

Peak Runoff rates for existing and proposed conditions are presented below: 

Storm Frequency 
Rainfall 24 -hr 

(in) 

Existing 

Conditions 

Runoff (cfs) 

Proposed 

Conditions 

Runoff (cfs) 

2 - yr 3.30 0.46 0.43 

10 - yr 4.89 0.99 0.95 

25 - yr 6.12 1.44 1.39 

100 - yr 8.60 2.38 2.33 

Erosion Control 

Construction Erosion Control 

During construction, erosion control will be installed around the limit of work as indicated on 

the site plans and maintained until the entire site is stabilized with vegetation. The erosion 

control barrier will consist of a staked-in silt fence placed north, east and west sides of the 

proposed construction area as depicted on the proposed conditions plan. 

Post-Construction Erosion Control 

Post construction erosion control will be accomplished with vegetation on the face and sides of 

the slopes and with 8” Rip-Rap at the corners where proposed embankment meets existing slope. 
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Compliance with Stormwater Management Standards: 
The proposed project complies with the Stormwater Management Standards to the maximum 
extent practicable as follows: 
 

Standard 1: No New Stormwater Conveyances of Untreated Stormwater or 
Erosion Offsite 
There will be no new stormwater conveyances of untreated stormwater since peak runoff will be 
reduced with the proposed infiltration system.  
 
Potential for erosion will be greatly reduced by both the reduced peak runoff rates and also the 
flattening of the existing steep slopes. 
 

Standard 2: Peak Rate Attenuation 
Peak rate of runoff, expressed in cubic feet per second (CFS) will be reduced due to increased 
landscaping and surface conditions and flattening the existing slopes, below table hows peak 
runoff volumes for the 2, 10, 25 and 100-year design storm events: 
 

Design Storm Existing (CFS) Proposed (CFS) 

2-Year (3.30 inches) 0.46 0.43 

10-Year (4.89 inches) 0.99 0.95 

25-Year (6.12 inches) 1.44 1.33 

100-Year (8.60 inches) 2.38 2.33 

  
 

Standard 3: Recharge and Discharge Volume 
Runoff attenuation was obtained through changes in grading for this project. Due to low 
infiltration rates for the soil and the presence of slopes over 20  degrees, an infiltration system is 
in a size is not feasible option for this project. 
 

Standard 4: Water Quality 
Not applicable. 
 

Standard 5: Land Uses with Higher Pollutant Loads (LUHPPLs) 
Not applicable.  
 

Standard 6: Critical Areas 
The residential site is not located within a critical area, see attached MassGIS and Town of 
Hingham map (Appendix A). 
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Standard 7: Redevelopment 
This project is considered redevelopment. 
 

Standard 8: Construction Period Pollution Prevention and Erosion and 
Sedimentation Control 
See post-construction erosion control plan on the proposed conditions plan. 
 

Standard 9: Long Term Operation and Maintenance Plan 
See post-construction erosion control plan on the proposed conditions plan. 
 

Standard 10: Prohibition of Illicit Discharges 
Routine visual inspections, good housekeeping and compliance with MassDEP Stormwater 
Management and Erosion and Sediment Control Policies are required to prevent illicit discharges 
into the stormwater system. 
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NRCS Soil Data 
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Appendix C 
Precipitation Data 
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Appendix D 
Pre-Development Drainage Calculations 
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Existing Conditions

2R

Site Runoff

Routing Diagram for 31 Harborview - Existing
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Subcat Reach Pond Link



31 Harborview Drive - Existing
31 Harborview - Existing
Prepared by Munden Engineering LLC
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Area Listing (all nodes)

Area

(sq-ft)

CN Description

(subcatchment-numbers)

206 98 Concrete patios and pads, HSG C  (1S)

614 98 Driveway, HSG C  (1S)

14,252 70 Grass Cover > 75%; HSG C  (1S)

1,234 98 Roofs, HSG C  (1S)

16,306 74 TOTAL AREA
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Soil Listing (all nodes)

Area

(sq-ft)

Soil

Group

Subcatchment

Numbers

0 HSG A

0 HSG B

16,306 HSG C 1S

0 HSG D

0 Other

16,306 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

Subcatchment

Numbers

0 0 206 0 0 206 Concrete patios 

and pads

0 0 614 0 0 614 Driveway

0 0 14,252 0 0 14,252 Grass Cover > 

75%;

0 0 1,234 0 0 1,234 Roofs

0 0 16,306 0 0 16,306 TOTAL AREA



31 Harborview Drive - Existing
Type III 24-hr  2yr 24hr Rainfall=3.30"31 Harborview - Existing
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Time span=0.00-72.00 hrs, dt=0.03 hrs, 2401 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=16,306 sf   12.60% Impervious   Runoff Depth=1.10"Subcatchment 1S: Existing Conditions
   Flow Length=149'   Tc=6.0 min   CN=74   Runoff=0.46 cfs  1,500 cf

   Inflow=0.46 cfs  1,500 cfReach 2R: Site Runoff
   Outflow=0.46 cfs  1,500 cf

Total Runoff Area = 16,306 sf   Runoff Volume = 1,500 cf   Average Runoff Depth = 1.10"
87.40% Pervious = 14,252 sf     12.60% Impervious = 2,054 sf
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Summary for Subcatchment 1S: Existing Conditions

Runoff = 0.46 cfs @ 12.10 hrs,  Volume= 1,500 cf,  Depth= 1.10"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-72.00 hrs, dt= 0.03 hrs
Type III 24-hr  2yr 24hr Rainfall=3.30"

Area (sf) CN Description
1,234 98 Roofs, HSG C

* 614 98 Driveway, HSG C
* 206 98 Concrete patios and pads, HSG C
* 14,252 70 Grass Cover > 75%; HSG C

16,306 74 Weighted Average
14,252 87.40% Pervious Area
2,054 12.60% Impervious Area

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

3.2 32 0.0312 0.16 Sheet Flow, Driveway
Grass: Short   n= 0.150   P2= 3.30"

1.5 27 0.1480 0.30 Sheet Flow, Backyard
Grass: Short   n= 0.150   P2= 3.30"

0.1 26 0.4600 3.39 Shallow Concentrated Flow, Slope 1
Woodland   Kv= 5.0 fps

0.5 64 0.2100 2.29 Shallow Concentrated Flow, Slope 2
Woodland   Kv= 5.0 fps

5.3 149 Total,  Increased to minimum Tc = 6.0 min
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Subcatchment 1S: Existing Conditions

Runoff

Hydrograph

Time  (hours)
727068666462605856545250484644424038363432302826242220181614121086420

F
lo

w
  

(c
fs

)

0.5
0.48
0.46
0.44
0.42
0.4

0.38
0.36
0.34
0.32
0.3

0.28
0.26
0.24
0.22
0.2

0.18
0.16
0.14
0.12
0.1

0.08
0.06
0.04
0.02

0

Type III 24-hr
2yr 24hr Rainfall=3.30"
Runoff Area=16,306 sf

Runoff Volume=1,500 cf
Runoff Depth=1.10"

Flow Length=149'
Tc=6.0 min

CN=74

0.46 cfs
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Summary for Reach 2R: Site Runoff

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

Inflow Area = 16,306 sf, 12.60% Impervious,  Inflow Depth = 1.10"    for  2yr 24hr event
Inflow = 0.46 cfs @ 12.10 hrs,  Volume= 1,500 cf
Outflow = 0.46 cfs @ 12.10 hrs,  Volume= 1,500 cf,  Atten= 0%,  Lag= 0.0 min

Routing by Stor-Ind+Trans method, Time Span= 0.00-72.00 hrs, dt= 0.03 hrs

Reach 2R: Site Runoff

Inflow
Outflow

Hydrograph

Time  (hours)
727068666462605856545250484644424038363432302826242220181614121086420

F
lo

w
  

(c
fs

)

0.5

0.45

0.4

0.35

0.3

0.25

0.2

0.15

0.1

0.05

0

Inflow Area=16,306 sf
0.46 cfs

0.46 cfs
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Time span=0.00-72.00 hrs, dt=0.03 hrs, 2401 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=16,306 sf   12.60% Impervious   Runoff Depth=2.28"Subcatchment 1S: Existing Conditions
   Flow Length=149'   Tc=6.0 min   CN=74   Runoff=0.99 cfs  3,094 cf

   Inflow=0.99 cfs  3,094 cfReach 2R: Site Runoff
   Outflow=0.99 cfs  3,094 cf

Total Runoff Area = 16,306 sf   Runoff Volume = 3,094 cf   Average Runoff Depth = 2.28"
87.40% Pervious = 14,252 sf     12.60% Impervious = 2,054 sf
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Summary for Subcatchment 1S: Existing Conditions

Runoff = 0.99 cfs @ 12.09 hrs,  Volume= 3,094 cf,  Depth= 2.28"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-72.00 hrs, dt= 0.03 hrs
Type III 24-hr  10yr 24hr Rainfall=4.89"

Area (sf) CN Description
1,234 98 Roofs, HSG C

* 614 98 Driveway, HSG C
* 206 98 Concrete patios and pads, HSG C
* 14,252 70 Grass Cover > 75%; HSG C

16,306 74 Weighted Average
14,252 87.40% Pervious Area
2,054 12.60% Impervious Area

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

3.2 32 0.0312 0.16 Sheet Flow, Driveway
Grass: Short   n= 0.150   P2= 3.30"

1.5 27 0.1480 0.30 Sheet Flow, Backyard
Grass: Short   n= 0.150   P2= 3.30"

0.1 26 0.4600 3.39 Shallow Concentrated Flow, Slope 1
Woodland   Kv= 5.0 fps

0.5 64 0.2100 2.29 Shallow Concentrated Flow, Slope 2
Woodland   Kv= 5.0 fps

5.3 149 Total,  Increased to minimum Tc = 6.0 min
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Subcatchment 1S: Existing Conditions

Runoff

Hydrograph

Time  (hours)
727068666462605856545250484644424038363432302826242220181614121086420

F
lo

w
  

(c
fs

)

1

0

Type III 24-hr
10yr 24hr Rainfall=4.89"

Runoff Area=16,306 sf
Runoff Volume=3,094 cf

Runoff Depth=2.28"
Flow Length=149'

Tc=6.0 min
CN=74

0.99 cfs
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Summary for Reach 2R: Site Runoff

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

Inflow Area = 16,306 sf, 12.60% Impervious,  Inflow Depth = 2.28"    for  10yr 24hr event
Inflow = 0.99 cfs @ 12.09 hrs,  Volume= 3,094 cf
Outflow = 0.99 cfs @ 12.09 hrs,  Volume= 3,094 cf,  Atten= 0%,  Lag= 0.0 min

Routing by Stor-Ind+Trans method, Time Span= 0.00-72.00 hrs, dt= 0.03 hrs

Reach 2R: Site Runoff

Inflow
Outflow

Hydrograph

Time  (hours)
727068666462605856545250484644424038363432302826242220181614121086420

F
lo

w
  

(c
fs

)

1

0

Inflow Area=16,306 sf
0.99 cfs

0.99 cfs
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Time span=0.00-72.00 hrs, dt=0.03 hrs, 2401 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=16,306 sf   12.60% Impervious   Runoff Depth=3.29"Subcatchment 1S: Existing Conditions
   Flow Length=149'   Tc=6.0 min   CN=74   Runoff=1.44 cfs  4,465 cf

   Inflow=1.44 cfs  4,465 cfReach 2R: Site Runoff
   Outflow=1.44 cfs  4,465 cf

Total Runoff Area = 16,306 sf   Runoff Volume = 4,465 cf   Average Runoff Depth = 3.29"
87.40% Pervious = 14,252 sf     12.60% Impervious = 2,054 sf
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Summary for Subcatchment 1S: Existing Conditions

Runoff = 1.44 cfs @ 12.09 hrs,  Volume= 4,465 cf,  Depth= 3.29"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-72.00 hrs, dt= 0.03 hrs
Type III 24-hr  25yr 24hr Rainfall=6.12"

Area (sf) CN Description
1,234 98 Roofs, HSG C

* 614 98 Driveway, HSG C
* 206 98 Concrete patios and pads, HSG C
* 14,252 70 Grass Cover > 75%; HSG C

16,306 74 Weighted Average
14,252 87.40% Pervious Area
2,054 12.60% Impervious Area

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

3.2 32 0.0312 0.16 Sheet Flow, Driveway
Grass: Short   n= 0.150   P2= 3.30"

1.5 27 0.1480 0.30 Sheet Flow, Backyard
Grass: Short   n= 0.150   P2= 3.30"

0.1 26 0.4600 3.39 Shallow Concentrated Flow, Slope 1
Woodland   Kv= 5.0 fps

0.5 64 0.2100 2.29 Shallow Concentrated Flow, Slope 2
Woodland   Kv= 5.0 fps

5.3 149 Total,  Increased to minimum Tc = 6.0 min
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Type III 24-hr  25yr 24hr Rainfall=6.12"31 Harborview - Existing
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Subcatchment 1S: Existing Conditions

Runoff

Hydrograph

Time  (hours)
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Type III 24-hr
25yr 24hr Rainfall=6.12"

Runoff Area=16,306 sf
Runoff Volume=4,465 cf

Runoff Depth=3.29"
Flow Length=149'

Tc=6.0 min
CN=74

1.44 cfs
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Type III 24-hr  25yr 24hr Rainfall=6.12"31 Harborview - Existing

Prepared by Munden Engineering LLC
Page 16HydroCAD® 10.00-25  s/n 11058  © 2019 HydroCAD Software Solutions LLC

Summary for Reach 2R: Site Runoff

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

Inflow Area = 16,306 sf, 12.60% Impervious,  Inflow Depth = 3.29"    for  25yr 24hr event
Inflow = 1.44 cfs @ 12.09 hrs,  Volume= 4,465 cf
Outflow = 1.44 cfs @ 12.09 hrs,  Volume= 4,465 cf,  Atten= 0%,  Lag= 0.0 min

Routing by Stor-Ind+Trans method, Time Span= 0.00-72.00 hrs, dt= 0.03 hrs

Reach 2R: Site Runoff

Inflow
Outflow

Hydrograph

Time  (hours)
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Inflow Area=16,306 sf
1.44 cfs

1.44 cfs
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Type III 24-hr  100yr 24hr Rainfall=8.60"31 Harborview - Existing

Prepared by Munden Engineering LLC
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Time span=0.00-72.00 hrs, dt=0.03 hrs, 2401 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=16,306 sf   12.60% Impervious   Runoff Depth=5.47"Subcatchment 1S: Existing Conditions
   Flow Length=149'   Tc=6.0 min   CN=74   Runoff=2.38 cfs  7,427 cf

   Inflow=2.38 cfs  7,427 cfReach 2R: Site Runoff
   Outflow=2.38 cfs  7,427 cf

Total Runoff Area = 16,306 sf   Runoff Volume = 7,427 cf   Average Runoff Depth = 5.47"
87.40% Pervious = 14,252 sf     12.60% Impervious = 2,054 sf
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Summary for Subcatchment 1S: Existing Conditions

Runoff = 2.38 cfs @ 12.09 hrs,  Volume= 7,427 cf,  Depth= 5.47"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-72.00 hrs, dt= 0.03 hrs
Type III 24-hr  100yr 24hr Rainfall=8.60"

Area (sf) CN Description
1,234 98 Roofs, HSG C

* 614 98 Driveway, HSG C
* 206 98 Concrete patios and pads, HSG C
* 14,252 70 Grass Cover > 75%; HSG C

16,306 74 Weighted Average
14,252 87.40% Pervious Area
2,054 12.60% Impervious Area

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

3.2 32 0.0312 0.16 Sheet Flow, Driveway
Grass: Short   n= 0.150   P2= 3.30"

1.5 27 0.1480 0.30 Sheet Flow, Backyard
Grass: Short   n= 0.150   P2= 3.30"

0.1 26 0.4600 3.39 Shallow Concentrated Flow, Slope 1
Woodland   Kv= 5.0 fps

0.5 64 0.2100 2.29 Shallow Concentrated Flow, Slope 2
Woodland   Kv= 5.0 fps

5.3 149 Total,  Increased to minimum Tc = 6.0 min
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Subcatchment 1S: Existing Conditions

Runoff

Hydrograph

Time  (hours)
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Type III 24-hr
100yr 24hr Rainfall=8.60"

Runoff Area=16,306 sf
Runoff Volume=7,427 cf

Runoff Depth=5.47"
Flow Length=149'

Tc=6.0 min
CN=74

2.38 cfs
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Summary for Reach 2R: Site Runoff

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

Inflow Area = 16,306 sf, 12.60% Impervious,  Inflow Depth = 5.47"    for  100yr 24hr event
Inflow = 2.38 cfs @ 12.09 hrs,  Volume= 7,427 cf
Outflow = 2.38 cfs @ 12.09 hrs,  Volume= 7,427 cf,  Atten= 0%,  Lag= 0.0 min

Routing by Stor-Ind+Trans method, Time Span= 0.00-72.00 hrs, dt= 0.03 hrs

Reach 2R: Site Runoff

Inflow
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Inflow Area=16,306 sf
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Subcat Reach Pond Link



31 Harborview Drive - Proposed
31 Harborview - Proposed
Prepared by Munden Engineering LLC

Page 2HydroCAD® 10.00-25  s/n 11058  © 2019 HydroCAD Software Solutions LLC

Area Listing (all nodes)

Area

(sq-ft)

CN Description

(subcatchment-numbers)

1,000 98 Driveway, HSG C  (2S)

13,326 70 Grass Cover > 75%; HSG C  (2S)

1,980 98 Unconnected Roofs, HSG C  (2S)

16,306 75 TOTAL AREA
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Soil Listing (all nodes)

Area

(sq-ft)

Soil

Group

Subcatchment

Numbers

0 HSG A

0 HSG B

16,306 HSG C 2S

0 HSG D

0 Other

16,306 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

Subcatchment

Numbers

0 0 1,000 0 0 1,000 Driveway

0 0 13,326 0 0 13,326 Grass Cover > 

75%;

0 0 1,980 0 0 1,980 Unconnected 

Roofs

0 0 16,306 0 0 16,306 TOTAL AREA
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Time span=0.00-72.00 hrs, dt=0.03 hrs, 2401 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=16,306 sf   18.28% Impervious   Runoff Depth=1.05"Subcatchment 2S: Proposed Conditions 
   Flow Length=149'   Tc=6.0 min   UI Adjusted CN=73   Runoff=0.43 cfs  1,423 cf

   Inflow=0.43 cfs  1,423 cfReach 10R: Site Runoff
   Outflow=0.43 cfs  1,423 cf

Total Runoff Area = 16,306 sf   Runoff Volume = 1,423 cf   Average Runoff Depth = 1.05"
81.72% Pervious = 13,326 sf     18.28% Impervious = 2,980 sf
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Summary for Subcatchment 2S: Proposed Conditions Unconnected

Runoff = 0.43 cfs @ 12.10 hrs,  Volume= 1,423 cf,  Depth= 1.05"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-72.00 hrs, dt= 0.03 hrs
Type III 24-hr  2yr 24hr Rainfall=3.30"

Area (sf) CN Adj Description
* 1,980 98 Unconnected Roofs, HSG C
* 1,000 98 Driveway, HSG C
* 13,326 70 Grass Cover > 75%; HSG C

16,306 75 73 Weighted Average, UI Adjusted
13,326 81.72% Pervious Area
2,980 18.28% Impervious Area
1,980 66.44% Unconnected

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

0.3 32 0.0625 1.75 Sheet Flow, Driveway
Smooth surfaces   n= 0.011   P2= 3.30"

1.9 30 0.1000 0.26 Sheet Flow, Back yard
Grass: Short   n= 0.150   P2= 3.30"

0.2 20 0.0500 1.57 Shallow Concentrated Flow, Back yard 2
Short Grass Pasture   Kv= 7.0 fps

0.3 55 0.2200 3.28 Shallow Concentrated Flow, Slope
Short Grass Pasture   Kv= 7.0 fps

0.1 12 0.2500 3.50 Shallow Concentrated Flow, 
Short Grass Pasture   Kv= 7.0 fps

2.8 149 Total,  Increased to minimum Tc = 6.0 min
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Subcatchment 2S: Proposed Conditions Unconnected
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Type III 24-hr
2yr 24hr Rainfall=3.30"
Runoff Area=16,306 sf

Runoff Volume=1,423 cf
Runoff Depth=1.05"

Flow Length=149'
Tc=6.0 min

UI Adjusted CN=73

0.43 cfs



31 Harborview Drive - Proposed
Type III 24-hr  2yr 24hr Rainfall=3.30"31 Harborview - Proposed
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Summary for Reach 10R: Site Runoff

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

Inflow Area = 16,306 sf, 18.28% Impervious,  Inflow Depth = 1.05"    for  2yr 24hr event
Inflow = 0.43 cfs @ 12.10 hrs,  Volume= 1,423 cf
Outflow = 0.43 cfs @ 12.10 hrs,  Volume= 1,423 cf,  Atten= 0%,  Lag= 0.0 min

Routing by Stor-Ind+Trans method, Time Span= 0.00-72.00 hrs, dt= 0.03 hrs

Reach 10R: Site Runoff

Inflow
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Inflow Area=16,306 sf
0.43 cfs
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Time span=0.00-72.00 hrs, dt=0.03 hrs, 2401 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=16,306 sf   18.28% Impervious   Runoff Depth=2.19"Subcatchment 2S: Proposed Conditions 
   Flow Length=149'   Tc=6.0 min   UI Adjusted CN=73   Runoff=0.95 cfs  2,982 cf

   Inflow=0.95 cfs  2,982 cfReach 10R: Site Runoff
   Outflow=0.95 cfs  2,982 cf

Total Runoff Area = 16,306 sf   Runoff Volume = 2,982 cf   Average Runoff Depth = 2.19"
81.72% Pervious = 13,326 sf     18.28% Impervious = 2,980 sf
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Summary for Subcatchment 2S: Proposed Conditions Unconnected

Runoff = 0.95 cfs @ 12.09 hrs,  Volume= 2,982 cf,  Depth= 2.19"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-72.00 hrs, dt= 0.03 hrs
Type III 24-hr  10yr 24hr Rainfall=4.89"

Area (sf) CN Adj Description
* 1,980 98 Unconnected Roofs, HSG C
* 1,000 98 Driveway, HSG C
* 13,326 70 Grass Cover > 75%; HSG C

16,306 75 73 Weighted Average, UI Adjusted
13,326 81.72% Pervious Area
2,980 18.28% Impervious Area
1,980 66.44% Unconnected

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

0.3 32 0.0625 1.75 Sheet Flow, Driveway
Smooth surfaces   n= 0.011   P2= 3.30"

1.9 30 0.1000 0.26 Sheet Flow, Back yard
Grass: Short   n= 0.150   P2= 3.30"

0.2 20 0.0500 1.57 Shallow Concentrated Flow, Back yard 2
Short Grass Pasture   Kv= 7.0 fps

0.3 55 0.2200 3.28 Shallow Concentrated Flow, Slope
Short Grass Pasture   Kv= 7.0 fps

0.1 12 0.2500 3.50 Shallow Concentrated Flow, 
Short Grass Pasture   Kv= 7.0 fps

2.8 149 Total,  Increased to minimum Tc = 6.0 min
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Subcatchment 2S: Proposed Conditions Unconnected

Runoff

Hydrograph

Time  (hours)
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Type III 24-hr
10yr 24hr Rainfall=4.89"

Runoff Area=16,306 sf
Runoff Volume=2,982 cf

Runoff Depth=2.19"
Flow Length=149'

Tc=6.0 min
UI Adjusted CN=73

0.95 cfs
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Summary for Reach 10R: Site Runoff

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

Inflow Area = 16,306 sf, 18.28% Impervious,  Inflow Depth = 2.19"    for  10yr 24hr event
Inflow = 0.95 cfs @ 12.09 hrs,  Volume= 2,982 cf
Outflow = 0.95 cfs @ 12.09 hrs,  Volume= 2,982 cf,  Atten= 0%,  Lag= 0.0 min

Routing by Stor-Ind+Trans method, Time Span= 0.00-72.00 hrs, dt= 0.03 hrs

Reach 10R: Site Runoff

Inflow
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Inflow Area=16,306 sf
0.95 cfs

0.95 cfs



31 Harborview Drive - Proposed
Type III 24-hr  25yr 24hr Rainfall=6.12"31 Harborview - Proposed

Prepared by Munden Engineering LLC
Page 13HydroCAD® 10.00-25  s/n 11058  © 2019 HydroCAD Software Solutions LLC

Time span=0.00-72.00 hrs, dt=0.03 hrs, 2401 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=16,306 sf   18.28% Impervious   Runoff Depth=3.19"Subcatchment 2S: Proposed Conditions 
   Flow Length=149'   Tc=6.0 min   UI Adjusted CN=73   Runoff=1.39 cfs  4,333 cf

   Inflow=1.39 cfs  4,333 cfReach 10R: Site Runoff
   Outflow=1.39 cfs  4,333 cf

Total Runoff Area = 16,306 sf   Runoff Volume = 4,333 cf   Average Runoff Depth = 3.19"
81.72% Pervious = 13,326 sf     18.28% Impervious = 2,980 sf
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Summary for Subcatchment 2S: Proposed Conditions Unconnected

Runoff = 1.39 cfs @ 12.09 hrs,  Volume= 4,333 cf,  Depth= 3.19"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-72.00 hrs, dt= 0.03 hrs
Type III 24-hr  25yr 24hr Rainfall=6.12"

Area (sf) CN Adj Description
* 1,980 98 Unconnected Roofs, HSG C
* 1,000 98 Driveway, HSG C
* 13,326 70 Grass Cover > 75%; HSG C

16,306 75 73 Weighted Average, UI Adjusted
13,326 81.72% Pervious Area
2,980 18.28% Impervious Area
1,980 66.44% Unconnected

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

0.3 32 0.0625 1.75 Sheet Flow, Driveway
Smooth surfaces   n= 0.011   P2= 3.30"

1.9 30 0.1000 0.26 Sheet Flow, Back yard
Grass: Short   n= 0.150   P2= 3.30"

0.2 20 0.0500 1.57 Shallow Concentrated Flow, Back yard 2
Short Grass Pasture   Kv= 7.0 fps

0.3 55 0.2200 3.28 Shallow Concentrated Flow, Slope
Short Grass Pasture   Kv= 7.0 fps

0.1 12 0.2500 3.50 Shallow Concentrated Flow, 
Short Grass Pasture   Kv= 7.0 fps

2.8 149 Total,  Increased to minimum Tc = 6.0 min
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Subcatchment 2S: Proposed Conditions Unconnected

Runoff

Hydrograph

Time  (hours)
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Type III 24-hr
25yr 24hr Rainfall=6.12"

Runoff Area=16,306 sf
Runoff Volume=4,333 cf

Runoff Depth=3.19"
Flow Length=149'

Tc=6.0 min
UI Adjusted CN=73

1.39 cfs
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Summary for Reach 10R: Site Runoff

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

Inflow Area = 16,306 sf, 18.28% Impervious,  Inflow Depth = 3.19"    for  25yr 24hr event
Inflow = 1.39 cfs @ 12.09 hrs,  Volume= 4,333 cf
Outflow = 1.39 cfs @ 12.09 hrs,  Volume= 4,333 cf,  Atten= 0%,  Lag= 0.0 min

Routing by Stor-Ind+Trans method, Time Span= 0.00-72.00 hrs, dt= 0.03 hrs

Reach 10R: Site Runoff

Inflow
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Inflow Area=16,306 sf
1.39 cfs

1.39 cfs
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Time span=0.00-72.00 hrs, dt=0.03 hrs, 2401 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=16,306 sf   18.28% Impervious   Runoff Depth=5.35"Subcatchment 2S: Proposed Conditions 
   Flow Length=149'   Tc=6.0 min   UI Adjusted CN=73   Runoff=2.33 cfs  7,263 cf

   Inflow=2.33 cfs  7,263 cfReach 10R: Site Runoff
   Outflow=2.33 cfs  7,263 cf

Total Runoff Area = 16,306 sf   Runoff Volume = 7,263 cf   Average Runoff Depth = 5.35"
81.72% Pervious = 13,326 sf     18.28% Impervious = 2,980 sf
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Summary for Subcatchment 2S: Proposed Conditions Unconnected

Runoff = 2.33 cfs @ 12.09 hrs,  Volume= 7,263 cf,  Depth= 5.35"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-72.00 hrs, dt= 0.03 hrs
Type III 24-hr  100yr 24hr Rainfall=8.60"

Area (sf) CN Adj Description
* 1,980 98 Unconnected Roofs, HSG C
* 1,000 98 Driveway, HSG C
* 13,326 70 Grass Cover > 75%; HSG C

16,306 75 73 Weighted Average, UI Adjusted
13,326 81.72% Pervious Area
2,980 18.28% Impervious Area
1,980 66.44% Unconnected

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

0.3 32 0.0625 1.75 Sheet Flow, Driveway
Smooth surfaces   n= 0.011   P2= 3.30"

1.9 30 0.1000 0.26 Sheet Flow, Back yard
Grass: Short   n= 0.150   P2= 3.30"

0.2 20 0.0500 1.57 Shallow Concentrated Flow, Back yard 2
Short Grass Pasture   Kv= 7.0 fps

0.3 55 0.2200 3.28 Shallow Concentrated Flow, Slope
Short Grass Pasture   Kv= 7.0 fps

0.1 12 0.2500 3.50 Shallow Concentrated Flow, 
Short Grass Pasture   Kv= 7.0 fps

2.8 149 Total,  Increased to minimum Tc = 6.0 min
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Subcatchment 2S: Proposed Conditions Unconnected
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Type III 24-hr
100yr 24hr Rainfall=8.60"

Runoff Area=16,306 sf
Runoff Volume=7,263 cf

Runoff Depth=5.35"
Flow Length=149'

Tc=6.0 min
UI Adjusted CN=73

2.33 cfs
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Summary for Reach 10R: Site Runoff

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

Inflow Area = 16,306 sf, 18.28% Impervious,  Inflow Depth = 5.35"    for  100yr 24hr event
Inflow = 2.33 cfs @ 12.09 hrs,  Volume= 7,263 cf
Outflow = 2.33 cfs @ 12.09 hrs,  Volume= 7,263 cf,  Atten= 0%,  Lag= 0.0 min

Routing by Stor-Ind+Trans method, Time Span= 0.00-72.00 hrs, dt= 0.03 hrs

Reach 10R: Site Runoff
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Inflow Area=16,306 sf
2.33 cfs

2.33 cfs



 mundenengineering.com 
info@mundenengineering.com 

781-302-6099 

 
 

 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Appendix F 
Stormwater Management and Erosion Control Plan 
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June 4th 2020 

Paul Yingling & Stacy Marcotte 

31 Harborview Drive 

Hingham MA 

Re: Geotechnical Design Report 

Proposed Raze and Rebuild Single Family Dwelling and Embankment Slope 

31 Harborview Drive, Hingham MA 

INTRODUCTION 

In accordance with our agreement dated March 13th 2020, Munden Engineering LLC (“Munden 

Engineering”) is pleased to present this geotechnical design report for raze and rebuild of a single-family 

dwelling and design of the embankment slope at 31 Harborview Drive Hingham Massachusetts, to Paul 

Yingling and Stacy Marcotte (“The Client”). The objectives of our work were to perform review 

subsurface investigation and geotechnical borings performed by others and design a new embankment 

extending the existing slope. This report is subject to the Limitations attached in Appendix A and the 

terms and conditions of our agreement. Elevations referenced as part of this report is based on the 

existing conditions site plan prepared by Ross Engineering Company Inc. and dated 03/02/2020. 

PROPOSED WORK 

Our understanding of the project is based on: 

• Our conversations with you on site and through phone and email,

• Architects plans provided by the Client dated 4/3/2020 and revised 5/11/2020,

The subject site (the “Site”) is currently accessible through a paved driveway on Harborview Drive. The 

site is bordered by Harborview Drive in the front and abuts residential properties on both sides and 

back.  The proposed embankment is designed to extend flat, useable land in the back yard by extending 

the top of existing slope in the back approximately 25 ft at 100 ft elevation to sloping down to 78 ft over 

55 ft horizontal length, creating an approximately 22 degree slope. 

mailto:info@mundenengineering.com
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SCOPE OF WORK 

Munden Engineering completed the following scope of work for this study: 

Geotechnical Engineering Analyses & Design: Munden Engineering evaluated the subsurface conditions 

based on exploration data provided by others and conducted embankment design and stability analysis. 

SUBSURFACE EXPLORATIONS   

Sviokla Drillers performed two (3) test borings (B-1, B-2 and B-3) on March 31st 2020  using cased 

drilling techniques. The borings were advanced with a tripod setting rigging system. Standard 

Penetration Tests (SPTs) were performed and split spoon samples obtained continuously in all borings 

to termination depth. Both B-1 was terminated at 7.3 feet below existing ground surface (El. 70.7 ft), 

B-2 was terminated at 12 ft below existing ground surface (El. 89.5 ft) and B-3 was terminated at 10.8 

feet below existing ground surface (El. 92 ft). 

The approximate boring locations are shown in Appendix B and the boring logs are included in 

Appendix C. 

Based on the boring logs provided by others, subsurface consisted of the fill, sand and till layers and 

explained in detail below: 

Fill 

Fill was encountered in all test borings extending to the depths of approximately 2 to 6.5 feet below 

existing ground surface. Fill layer generally consisted of fine to coarse Sand with up to 35 percent 

inorganic Silt, up to 35 percent gravel and trace amounts of debris and roots. The blows per foot (bpf) 

values ranged between 3 to 18 bpf in the fill layer. 

Sand 

Sand layer was encountered below fill layer in boring B-3 with the top of the strata at approximately 6.5 

feet below existing ground surface. Sand layer was approximately 1 foot in thickness and bottom of the 

layer extended to approximately 7.5 feet below the existing ground surface. Sand layer generally 

consisted of fine to coarse Sand with up to 50 percent Silt and varying amounts of gravel, roots and 

fibers. The blows per foot (bpf) value was 16 bpf for the sand layer. 

Till 

Till was encountered in all test borings with the top of the strata at approximately 4.3 to 9 feet below 

existing ground surface. All borings were terminated in till layer. Till layer generally consisted of fine to 

coarse Sand with up to 50 percent inorganic Gravel, up to 35 percent inorganic Silt. The blows per foot 

(bpf) values ranged between 59 to over 100 bpf in the fill layer. 
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Groundwater 

Groundwater was not encountered in any of the borings performed. Redoximorphic features was 

observed in boring B-1 at approximately 4.3 feet below existing ground surface indicating high seasonal 

groundwater elevation. 

It should be noted that fluctuations in groundwater levels may occur due to variations in season, rainfall, 

site features and other factors different from those existing at the time of explorations and 

measurements. 

GEOTECHNICAL ANALYSES & DESIGN 

Geotechnical engineering analyses based on the soil samples and boring data collected through 3 test 

borings were used to determine additional properties to be used in embankment design. Table 1 below 

presents the soil properties for each layer that was used for analyses. Detailed calculations performed 

for soil properties are included in Appendix D. 

Table 1. Summary of Geotechnical Properties of Subsurface Layers 

Soil Strata 
Unit Weight, 

ɣ (pcf) 

Internal 
Friction Angle, 

Ø (deg)

Elastic 
Modulus 

E (106 psf) 

Poisson’s Ratio 

Fill 120 30 3 0.25 

Sand 125 32 4 0.15 

Till 130 36 4.5 0.3 

Embankment Design 

Embankment Design and analysis were performed using GeoStudio Slope/w and Sigma/w. Geotechnical 

properties of existing layers were used in the software as shown on Table 1. The properties for the 

imported embankment fill were estimated based on common granular fill and is depicted below: 

Table 2. Summary of Geotechnical Properties of Embankment Fill

Soil Strata 
Unit Weight, 

ɣ (pcf) 

Internal 
Friction Angle, 

Ø (deg)

Elastic 
Modulus 

E (106 psf) 

Poisson’s Ratio 

Embankment 
Fill 

125 34 4 0.2 
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Slope Stability of the existing and slope and proposed embankment was designed to obtain a factor 

of safety of 2 (or 1.974 to be precise as shown below), based on Morgensten-Price method. A

snapshot of software output for designed slope stability is below: 

Figure 1. Slope/W Analysis Graphic 

Critical slip surface was established based on the fact that proposed is a homogeneous slope composed 

of dry cohesionless soil with a constant friction angle, of which critical slip surface is a plane coincident 

with the face of the slope.  Existing and  proposed single family dwellings were also modeled with both 
Slope/W and Sigma/W analysis considering common foundation stress of 1750 psf and 2000 psf, for 
existing and proposed conditions, respectively.

The existing subsurface was also further evaluated for stability with Sigma/w. The analysis depicts that 

the calculated settlement is less than ¼ inches for immediate settlement. Long term consolidation 

settlements are not estimated since compressible clay soils were not encountered during subsurface 

exploration.  
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Figure 2. Sigma/W Analysis Graphic 

Please refer to Appendix E for Slope/w and Sigma/w outputs. For information and details regarding 

construction refer to Appendix B for proposed conditions plan prepared by this office depicting 

construction notes and details, and to Appendix F for construction specifications. 

Additional Notes About Slope Design and Construction 

Analysis results and any calculations presented are based on embankment fill properties assumed 

based on the discussion with the Client. As of the day of this report, it is our understanding that the 

Client did not purchase or agree on a provider and product regarding embankment fill. When decided 

the gradation results must be submitted to the Engineer of the Record for review and approval. Density 

and optimum moisture tests must be performed to determine compaction density and moisture of the 

chosen fill for construction. Any fill must be granular soils and must be free of debris, organics, and/or 

recycled materials. 
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CONSTRUCTION 

We would welcome the opportunity to observe site earthwork construction for compliance with the 

above recommendations, project plans and earthwork specifications. 

We appreciate the opportunity to assist you on this phase of the project and look forward to assisting 

you as it moves toward construction. Please contact Munden Engineering LLC at 781-302-6099 or 

info@mundenengineering.com with any questions. 

Gamze Munden, P.E. 

83 Morse Street 

Norwood MA 02062 

mundenengineering.com 
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LIMITATIONS 

1. Munden Engineering LLC (Munden Engineering) prepared this report on behalf of, and for the
exclusive use of the Client for the stated purposes and locations identified in the repor. Use of
this report, in whole or in part, at other locations, or for other purposes, may lead to
inappropriate conclusions and no responsibility is accepted by Munden Engineering for such
uses. Further, reliance by any party not expressly identified in the contract documents, for any
use, without our permission, shall be that party’s sole risk, and without any liability to Munden
Engineering.

2. The generalized soil profile provided in our report are based on widely spaced subsurface
explorations and are intended only to convey trends in subsurface conditions. The boundaries
between strata are approximate and idealized and were based on our assessment of subsurface
conditions. The composition of strata, and the transitions between strata, may be more variable
and more complex than indicated.

3. Our findings and conclusions are based on the work conducted as part of the Scope of Services
set forth in the report and reflect our professional judgement. These findings and conclusions
must be considered not as scientific or engineering certainties, but rather as our professional
opinions concerning the limited data gathered during the course of our work. If conditions other
than those described in this report are found at the subject locations, or the design has been
altered in any way, Munden Engineering shall be so notified and afforded the opportunity to
revise the report, as appropriate, to reflect the unanticipated changed conditions.

4. Our services were performed using degree of skill and care ordinarily exercised by qualified
professionals performing the similar type of services. No warranty, expressed or implied, is
made.

5. In conducting our work, we relied upon certain information made available by public agencies,
Client and/or others. Munden Engineering did not attempt to independently verify the accuracy
or completeness of that information. If there are any inconsistencies noted by us, they are
stated in the report.

6. Our services did not include an assessment of the presence of oil or hazardous materials at the
property. Consequently, we did not consider the potential impacts that contaminants in soil or
groundwater may have on construction activities, or the use of structures on the property.

7. We used reasonable care in identifying and interpreting applicable codes and regulations. These
codes and regulations are subject to various, and sometimes contradictory, interpretations.
Compliance with codes and regulations by other parties is not the responsibility of Munden
Engineering.
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Embankment Design

31 Harborview Dr Hingham MA

By: Gamze Munden, P.E.

Date: 5/26/2020

Objective: To determine geotechnical properties required to perform geotechnical engineering analyses.

References: 1. Principles of Foundation Engineering, Das, 8th Edition

Subsurface 

Explorations: Test Boring B-1, B-2 and B-3 performed on March 21th 2020 by Sviokla Drilling and boring logs provided by the Client.

Assumptions: Following unit weight values were used in analysis. These values were based on typical values for the described

strata in the table below:

Strata Unit Weight (pcf)

Fill 120

Sand 125

Till 130

Calculations: Split spoon blow numbers (SPTs) are converted to N1(60) values using the equations below:

These equations and correlations are as presented in Principles of Foundation Engineering 8th Edition by B. M. Das

SUBSURFACE EXPLORATION SUMMARY AND DETERMINATION OF GEOTECHNICAL PROPERTIES

2.5-inch (63.5 mm) 
diameter

Varies by 
sample depth

(𝑁1)60 = 𝐶𝑛 × 𝑁60

where
σ' = overburden soil pressure (unit weight x layer height)
Pa = atmopheric pressure (≈2100 psf)
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Embankment Design

31 Harborview Dr Hingham MA

By: Gamze Munden, P.E.

Date: 5/26/2020

Boring Sample ID Strata Depth (ft) N nh nr N60

Unit 

Weight 

(pcf)

σ' Cn N1(60) Ø²

S-1 1 3 45 0.75 1.69 120 120 2.6 4.3 28.4

S-2 3 70 45 0.75 39.4 120 360 2.0 77.1 47.0

S-3 5 81 45 0.85 51.6 130 576.3 1.7 87.9 49.3

S-4 7 100 45 0.95 71.3 130 667.8 1.6 115.6 54.6

S-1 1 9 45 0.75 5.06 120 120 2.6 12.9 30.9

S-2 3 4 45 0.75 2.25 120 360 2.0 4.4 28.4

S-3 5 18 45 0.85 11.5 120 600 1.7 19.3 32.7

S-4 7 18 45 0.95 12.8 120 840 1.5 19.2 32.7

S-5 9 13 45 0.95 9.26 120 1080 1.4 12.6 30.8

S-6 TILL 11 98 45 1.00 73.5 130 1430 1.2 88.8 49.5

S-1 1 12 45 0.75 6.75 120 120 2.6 17.2 32.1

S-2 3 7 45 0.75 3.94 120 360 2.0 7.7 29.4

S-3 5 13 45 0.85 8.29 120 600 1.7 13.9 31.2

S-4 SAND 7 16 45 0.95 11.4 125 875 1.5 16.8 32.0

S-5 9 59 45 0.95 42 130 1170 1.3 55.4 42.1

S-6 11 100 45 1.00 75 130 1430 1.2 90.6 49.9

Notes:

1. Variation value for sampler (ns) and variation for boring diameter (nb) is omitted from the table due to their constant value of 1.

2. Friction Angle (Ø) value is based on the correlation developed by Peck et. al. (1979) and approximated as an equation by Wolff (1989).

3. Unit weight of water when used for calculating overburden stress is considered as 62.4 pcf.

Conclusion: Geotechnical propoerties of the soils encountered during subsurface exploration are defined as follows:

Strata

Fill 120 0.25

Sand 125 0.15

Till 130 0.3

1. Modulus of Elasticity and Poisson's ratio chosenfrom ranging values presented in Publication No. FHWA NHI-05-037

 dated May 2006 and published by U.S. Department of Transportation Federal Highway Administration

30

32

Unit Weight 

(pcf)

36

Elastic Modulus, 

E (10⁶ psf)

3

4

4.5

Friction Angle 

(Deg)

Poisson's 

ratio

FILL

B-1

B-2

B-3

TILL

FILL

FILL

TILL
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1.974

Materials

Embankment Fill
Existing Fill
Sand
Till

Factor of Safety

1.974 - 2.074
2.074 - 2.174
2.174 - 2.274
2.274 - 2.374
2.374 - 2.474
2.474 - 2.574
2.574 - 2.674
2.674 - 2.774
2.774 - 2.874
≥ 2.874



2.211

Materials

Embankment Fill
Existing Fill
Sand
Till

Factor of Safety

2.211 - 2.311
2.311 - 2.411
2.411 - 2.511
2.511 - 2.611
2.611 - 2.711
2.711 - 2.811
2.811 - 2.911
2.911 - 3.011
3.011 - 3.111
≥ 3.111
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Y-Displacement

≤ -0.012 - -0.01 ft
-0.01 - -0.008 ft
-0.008 - -0.006 ft
-0.006 - -0.004 ft
-0.004 - -0.002 ft
-0.002 - 0 ft
≥ 0 ft
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EARTHWORK 

 

SECTION 02300 

EARTHWORK 

PART 1 - GENERAL 

 

1.01 WORK INCLUDED 

 
A. Under this Section, the Contractor shall furnish all labor, materials, equipment and 

transportation required to complete Earthwork as indicated on the drawings, as 

designated by the Owner’s Representative, or as specified herein, to complete all 

proposed work. 

 

B. The Contractor or Sub-contractor must have a minimum of five (5) years of 

experience working on a similar size of this project. 

 

C. Without limiting the generality thereof, Earthwork shall include excavating, 

furnishing borrow materials as necessary, and backfilling for the construction of all 

proposed work from existing grades to finished grades. Work shall include the 

removal of unclassified material, such as bituminous pavements, curbs, ledge and 

boulders under one (1) cubic yard in size, concrete, reinforced and plain, structures, 

and metal or wood posts; and unsuitable materials of every nature throughout the 

site within twelve (12) inches below finished subgrade elevations for proposed 

work or as indicated or required for new construction; transportation of the 

excavated materials; backfilling to proposed base course subgrades with approved 

excavated and/or furnished materials; and the legal disposal of unsuitable, and/or 

surplus excavated materials. 

 

D. Work under this Section shall include the furnishing of all borrow materials 

required to complete the proposed work as designed. Where "processed gravel", 

"gravel borrow", or "gravel" is indicated in the specifications or on the drawings, 

only gravel conforming to this section of the specifications may be utilized. 
 

 

E. The Contractor shall make excavations of normal depth in earth for trenches and 

structures, shall backfill and compact such excavations to the extent necessary, shall 

furnish the necessary material and construct embankments and fills, and shall make 

miscellaneous earth excavations and do miscellaneous grading. 

 
1.02 RELATED WORK 

A. Special Conditions, PERMITS 

B Section 01570, ENVIRONMENTAL PROTECTION 
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1.03 REFERENCES 

AASHTO - American Association of State Highway and Transportation Officials (tests or 

specifications). AASHTO or AASHO 

AWWA - American Waterworks Association 

American Society for Testing and Materials (ASTM) 

ASTM C 131 Test Method for Resistance to Degradation of Small Size Coarse 

Aggregate by Abrasion and Impact in the Los Angeles Machine. 

ASTM C136 Method for Sieve Analysis of Fine and Coarse Aggregates. 

ASTM C330 Specification for Lightweight Aggregate for Structural Concrete. 

ASTM Dl 556 Test Method for Density of Soil in Place by the Sand Cone Method. 

ASTM D1557 Test Methods for Moisture-density Relations of Soils and 

Soil Aggregate Mixtures Using Ten-pound (10 Lb.) Hammer and 

Eighteen-inch (18") Drop. 

ASTM D2922 Test Methods for Density of Soil and Soil-aggregate in Place by 

Nuclear Methods (Shallow Depth). 

 

Commonwealth of Massachusetts Highway Department Standard Specification for 

Highways and Bridges. 

 
Code of Massachusetts Regulations (CMR) 310.40.0032 Contaminated Media and 

Contaminated Debris 

 
Code of Massachusetts Regulations (CMR) 520 CMR 1400 Excavation & Trench Safety 

Regulations. 

 
1.04 SUBMITTALS: IN ACCORDANCE WITH REQUIREMENTS OF GENERAL 

SPECIFICATIONS, SUBMIT THE FOLLOWING 

 
Samples of all materials proposed for the project shall be submitted to the Owner’s 

Representative for review. Size of the samples shall be as approved by the Owner’s 

Representative. 

 
1.05 PROTECTION OF EXISTING PROPERTY 

 
A. The work shall be executed in such manner as to prevent any damage to facilities at the site 

and adjacent property and existing improvements, such as but not limited to parking areas, 

curbs, paving, service utility lines, structures, monuments, bench marks, observation wells, 

and other public or private property. Protect existing improvements from damage caused 

by settlement, lateral movements, undermining, washout and other hazards created by 

earthwork operations. 
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B. In case of any damage or injury caused in the performance of the work, the Contractor shall, at 

its own expense, make good such damage or injury to the satisfaction of, and without cost 

to, the Owner. Existing roads, sidewalks, and curbs damaged during the project work shall 

be repaired or replaced to at least the condition that existed at the start of operations. The 

Contractor shall replace, at his own cost, existing benchmarks, observation wells, 

monuments, and other reference points, which are disturbed or destroyed. 

 
C. Buried drainage structures and pipes, observation wells and piezometers, including those 

which project less than eighteen inches (18") above grade, which are subject to damage 

from construction equipment shall be clearly marked to indicate the hazard. Markers shall 

indicate limits of danger areas, by means which will be clearly visible to operators of trucks 

and other construction equipment, and shall be maintained at all times until completion of 

project. 

 
1.06 DRAINAGE  

 

A. The Contractor shall provide, at its own expense, adequate  drainage  facilities  to 

complete all work items in an acceptable manner. Drainage shall be done in a manner so  

that runoff will not adversely affect construction procedures or cause excessive disturbance 

of underlying natural ground or abutting properties. All work shall be done in the dry. 

 
1.07 FROST PROTECTION AND SNOW REMOVAL 

 

A. The Contractor shall, at its own expense, keep earthwork operations clear and free of 

accumulations of snow as required to carry out the work. 

 
B. The Contractor shall protect the subgrade beneath new structures and pipes from frost 

penetration when freezing temperatures are expected. 

 
1.08 SPECIAL REQUIREMENTS 

 
A. The sequence of all excavation operations shall be such as to insure the most efficient 

re-use of suitable excavated materials and the use of a minimum amount of specified 

borrow. 

 

B. The Contractor shall inform and satisfy himself as to the character, quantity, and 

distribution of all material to be excavated. No payment will be made for the placement of 

any excavated material which is used for purposes other than those designated and as 

specified herein.  Further, these shall be removed at no cost to the Owner if so approved 

by the Owner’s Representative. 

 

C. The Owner’s Representative shall have final determination over the excavation, moving, 

placing and disposition of all materials, and shall determine the suitability of materials to 

be placed in excavated areas. 
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D. All backfill to subgrade, shall be compacted to not less than ninety-five percent (95%) of 

the maximum dry density of the material as determined by the Standard AASHTO Test 

Designation T-180-86, Modified Proctor Test. 

 

E. Unsuitable and/or excess excavated materials shall be removed and properly disposed of in 

legal disposal areas off the site at no additional cost to the Owner. 

 

F. Exploratory excavation to locate existing utilities or obstructions, shall be at the 

Contractor's discretion to assist him in the work of this project and no extra payment shall 

be made for such verification. Although extra payment is not considered, lack of such 

payment does not constitute a waiver of the Contractor's responsibility to verify all utilities. 

The contractor must ensure verification of existing services and ensure the safety of the 

Contractor's work forces. 
 

PART 2 – PRODUCTS: 

 
2.01 BORROW MATERIALS  

A. Excavated topsoil and furnished topsoil to cannot be utilized for sodding, seeding and 

landscaping.  

 

B. Gravel Borrow shall be as specified under paragraph 2.03 of these Specifications and shall 

be utilized whenever gravel is noted, including beneath pavements and structural elements 

unless otherwise noted. 

 

C. Although suitable excavated backfill materials may be reused to fill to subgrade as 

specified herein, if there are insufficient quantities of materials available the Contractor 

shall furnish Suitable Backfill as specified in paragraph 2.02A below. 

 

D. Where Sand Borrow is required, materials shall conform to Section M1.04.1 of the 

Massachusetts Standard Specifications. Utilize Sand Borrow as necessary for regarding 

subgrade. 
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2.02 SUITABLE ON SITE BACKFILL 

 

A. All other materials to be placed where Specifications or Drawings call for "fill," 

"backfilling," or "filling" to subgrade, shall be natural soil, well-graded and free from all 

organic weak, compressible, and frozen materials, and shall contain no stone larger than 

four (4) inches in maximum dimension. It shall be of such nature and character that it can 

be dried and compacted and shall be free of all expansive materials (such as high plastic 

clays) and of materials subject to decay, decomposition, or dissolution, and shall conform 

to the following gradations: 

 

U.S. Sieve No.Total Percent Passing by Weight 

 
3 inch 100 

#40 0-50 
#200 0-25 

 

B. If, sufficient suitable fill material is not available from excavations under this Contract, to 

complete filling to subgrades as specified above, additional fill, as specified under 

paragraph 2.02A above, shall be furnished by the Contractor from other sources at no 

additional cost. Excavated material from the site, and furnished material for use as 

Suitable Backfill, shall be deemed suitable only if they meet the requirements of 

paragraph 2.02A above, can be properly compacted, and are satisfactory to the Engineer. 

 

C. Use Suitable Backfill compacted as specified for general grading as backfill except as 

specified herein; fill to sub-grades of proposed work where shown. 
 

2.03 MATERIALS:  

 
A. GRAVEL BORROW: 

 
Gravel Borrow shall satisfy the requirements listed in MASSDOT Specification Section 

M1.03.0, Type b. 

 
B. MODIFIED ROCKFILL 

 
Where required, crushed stone/riprap must be Modified rockfill as described in 
MassDOT specifications (2020) and shall consist of hard, durable angular shaped 
stones which are the product of the primary crushing of a stone crusher. Rounded stone, 
boulders, sandstone and similar soft stone or relatively thin slabs will not be acceptable. 
Stone shall be free from overburden, spoil, shale, organic material and meet the 
following gradation: 

Size of Stone (in.)        Passing Percentages 
8                     95-100 
4                      0-25 
2½                     0-5
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C. SAND BORROW: 

Sand borrow for pipe bedding sand. This is not the sand indicated for soil amendments. 

Sand Borrow shall satisfy the requirements listed in MASSDOT Specification Section 

M1.04.0. 

D. BACKFILL MATERIALS: 

1.Class B Backfill: 

Class B backfill shall be granular, well graded friable soil; free of rubbish, ice, snow, 

tree stumps, roots, clay and organic matter; with 30 percent or less passing the No. 200 

sieve; no stone greater than two-third (2/3) loose lift thickness, or six inches, whichever is 

smaller. 
 

2. Select Backfill: 

 
Select backfill shall be granular, well graded friable soil, free of rubbish, ice, snow, tree 

stumps, roots, clay and organic matter, and other deleterious or organic material; 

graded within the following limits: 

 
Sieve Size Percent Finer by Weight 

3" 100 

No. 10 30-95 

No. 40 10-70 

No. 200 0-10 

 

 
E. PROCESSED GRAVEL: 

 

1. Processed gravel shall consist of inert material that is hard, durable stone and coarse 

sand, free from loam and clay, surface coatings and deleterious materials. The coarse 

aggregate shall have a percentage of wear, by the Los Angeles Abrasion Test, of not 

more than 50. 

 
2. The gradation shall meet the following requirements: 

Sieve Designation Percentage Passing 

3 in. 100 

1 1/2 in. 70-100 

1/4 in. 50-85 
No. 4 30-60 
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No. 200 0-10 

 

3. The approved source of bank-run gravel material shall be processed by mechanical 

means. The equipment for producing crushed gravel shall be of adequate size with 

sufficient adjustments to produce the desired materials. The processed material shall  

be stockpiled in such a manner to minimize segregation of particle sizes. All 

processed gravel shall come from approved stockpiles. 

 
PART 3 - EXECUTION 

 
3.01 DISTURBANCE OF EXCAVATED AND FILLED AREAS DURING CONSTRUCTION: 

 
A. Contractor shall take the necessary steps to avoid disturbance of subgrade during 

excavation and filling operations, including restricting the use of certain types of 

construction equipment and their movement over sensitive or unstable materials, 

dewatering and other acceptable control measures. 

 
3.02 EXCAVATION: 

 
A. GENERAL:  

 

1. The Contractor shall perform all work of any nature and description required to 

accomplish the work as shown on the Drawings and as specified. 

 
2. Excavations, unless otherwise required by the Owner’s Representative, shall be 

carried only to the depths and limits shown on the Drawings. Contractor is 

responsible to utilize only low ground pressure equipment throughout the process of 

construction. 

 
3. Prior to construction contractor shall submit a list of all earth moving equipment 

they intend to use on the site for approval. At no point during construction shall the 

contractor use unapproved equipment that may lead to unnecessary soil compaction. 

If so the contractor shall at their cost relieve all the compacted areas at the Owner’s 

Representatives discretion.  

 
4. In all excavation areas, the Contractor shall strip the surficial topsoil layer and 

underlying subsoil layer separate from underlying soils. 

 
5. The Contractor shall follow a construction procedure, which permits visual 

identification of stable natural ground. Where groundwater is encountered, the size 

of the open excavation shall be limited to that which can be handled by the 

Contractor's chosen method of dewatering and which will allow visual observation of 

the bottom and backfill in the dry. 

 
6. The Contractor shall excavate unsuitable materials to stable natural ground where 

encountered at proposed excavation subgrade, as approved by the Owner’s 

Representative. Unsuitable material includes topsoil, loam, peat, other organic 
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materials, snow, ice, and trash. Unless specified elsewhere or otherwise approved 

by the Owner’s Representative, areas where unsuitable materials have been 

excavated to stable ground shall be backfilled with compacted special bedding 

materials or crushed stone wrapped all around in non-woven filter fabric. 

 
7. When the plans require excavation in areas in proximity to existing sidewalks, 

structures and utilities, it shall be the responsibility of the Contractor, at his own 

expense, to provide adequate and suitable drainage away from proposed work and 

existing features or use other satisfactory means and methods to protect and 

maintain the stability of such construction within or adjacent to the limits of work. 

 
8. Protect all existing trees, shrubs or other plan referenced features to remain. Hand 

excavate around all items to remain including tree roots or where utilities must be 

verified. Exposed tree roots shall be immediately covered with Loam Borrow in 

accordance with these specifications. 

 
9. No roots greater than two (2) inches in diameter shall be cut from trees to remain 

without approval of the Owner’s Representative. Roots greater than one (1) inch in 

diameter that are cut or broken shall be promptly pruned to a smooth clean cut and 

painted with an approved compound. 

 
10. Any removal of existing facilities required in order to achieve the excavation to 

proceed, such as fences, walls, walkways, etc., shall be accomplished by the 

Contractor at no additional cost to the owner. Restoration of these facilities shall be 

to a condition equal to that before removal, and safe and operational to the 

satisfaction of the Owner’s Representative. 

 
11. Excavation shall be performed to the lines, grades, and elevations shown on the 

plans or as approved by the Owner’s Representative, and shall be made in such a 

manner that the requirements for formation of the subgrade can be followed. 

 
12. No excavation shall be started until the Owner’s Representative has reviewed and 

acknowledged the area of proposed construction. All material encountered, of 

whatever nature within the limits indicated, shall be removed and disposed of as 

approved. During the process of excavation, the grade shall be maintained in such 

condition that it will be well drained at all times. 

 
13. The planes at the bottom of the excavation (in cut), or the top of the fill, when 

completed, shall be known as the subgrade, and shall be true to the lines, grades and 

cross section shown on the plans, to allow proposed work (base courses and 

finished courses) to be completed. 

 
14. All unsuitable excavated material shall be legally disposed of outside of, and away 

from, the project limits. All suitable excavated material deemed surplus by the 

Owner’s Representative shall become the property of the Contractor and shall be 

properly removed from the site. 
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15. Fills to subgrade level shall be formed of successive layers not exceeding six (6) 

inches in depth and each layer shall be compacted to not less than 95 percent of 

maximum dry density of the material as determined by the standard AASHTO Test 

Designation T-180-86, Modified Proctor Test. 

 
16. No additional payment will be made for materials removed, manipulated or 

replaced by the Contractor in order to obtain the specified density. Any removal, 

manipulation, aerating, replacement and re-compaction of materials necessary to 

obtain the required density shall be considered as incidental to the excavation and 

compaction operations and shall be performed by the Contractor at no additional 

cost. 

 

17. After the areas to receive topoil have been brought to subgrade, and immediately 

prior to placing and spreading such material, the subgrade shall be loosened by 

discing to a depth of at least three inches to permit bonding of the finished 

material to the subgrade material. Then place and spread the loam borrow to the 

depths required by the Drawings to establish finish grades.  

 

18. Protect all existing areas against damage due to the work under this Contract, and 

perform all repair and replacement work to any such areas which are damaged 

hereunder. 

 

19. No extra work shall be initiated without notification of the Owner’s Representative 

in writing, and the written approval of the Owner’s Representative in response. 

 

20. The Contractor shall be responsible for any and all pumping or bailing necessary to 

complete his operations, and to keep all areas sufficiently dry to guarantee 

compaction in accordance with the specifications. 

 

21. Where insufficient suitable materials of any kind exist on site for incorporation into 

the proposed work within proposed work lines, the Contractor shall furnish 

materials from off site, as necessary and in accordance with these specifications, at 

no additional cost to the Owner. 

 
C. EXCAVATION NEAR EXISTING STRUCTURES: 

 

1. Attention is directed to the fact that there are pipes, manholes, drains, and other 

utilities in certain locations. An attempt has been made to locate all utilities on the 

drawings, but the completeness or accuracy of the given information is not 

guaranteed. The contractor is responsible for contacting dig safe and appropriate 

municipal departments prior to construction operations begin to indicate general 

location of all utilities. 

 
2. As the excavation approaches pipes, conduits, or other underground structures, 

digging by machinery shall be discontinued and excavation shall be done by means of 

hand tools, as required. Such manual excavation, when incidental to normal 
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excavation, shall be included in the work to be done under items involving normal 

excavation. 

 
3. Where determination of the exact location of a pipe or other underground structure is 

necessary for properly performing the work, the Contractor shall excavate test pits to 

determine the locations. 

D. TRENCH HAND EXCAVATION 

 

a. When approaching the vicinity of significant tree roots, underground pipes, 

conduits, or other structures, or any suspected functioning underground features, 

digging by machinery shall be discontinued and the excavation shall be done by 

hand. Hand excavation shall also be undertaken when so approved by the Owner’s 

Representative. Such hand excavation shall be considered incidental to the trench 

excavation and no additional compensation will be allowed. 

 
b. Protection of Existing Structures - All existing pipes, conduits, poles, wires, fences, 

curbing, property line markers, and other structures which, in the opinion of the 

Owner’s Representative, are not required to be changed in location, shall be 

carefully supported and protected from injury by the Contractor, and in case of 

damage, they shall be restored by the Contractor without additional compensation, 

to as good a condition as that in which they were found. 

 

3.03 BACKFILL PLACEMENT AND COMPACTION: 

 

A. GENERAL: 

 
A. Prior to backfilling, the Contractor shall compact the exposed natural subgrade to the 

densities as specified herein. 

 

B. All subgrade must be flattened to the extend possible, existing slopes benched 

accordingly with OSHA guidelines and all fill material to be removed from the 

bottom prior to construction. 

 

C. Where embankment is to be placed against existing earth slopes, steeper than 3 to 1, 

the slope shall be broken up into steps of random width as the fill is placed in order 

to provide a suitable bond between the existing ground and the new embankment.  

 

D. If subsurface conditions different than what is shown on this plan and accompanying 

reports are encountered during construction, the engineer of the record must be 

connected immediately. 

 

E. Fill material shall be placed and compacted in uniform layers not exceeding 12 in. in 

depth, loose measurement; each layer of material shall be spread on the entire width 

of the embankment and leveled off by approved equipment. 

 
F. After approval of subgrade by the Owner’s Representative, the Contractor shall 

backfill areas to required contours and elevations with specified materials. 
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G. The Contractor shall place and compact materials to the specified density in 

continuous horizontal layers. The degree of compaction shall be based on maximum 

dry density as determined by ASTM Test D1557, Method C. The minimum degree 

of compaction for fill placed shall be as follows: 
 

 
Location 

Percent of 

Maximum Density 

 
Below pipe centerline 95 

Above pipe centerline 92 

Below pavement (upper 3 ft.) 95 

Embankments 95 

Below pipe in embankments 95 
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Adjacent to structures 92 

Below structures 95 

 

H. The Owner’s Representative reserves the right to test backfill for conformance to the 

specifications and Contractor shall assist as required to obtain the information. 

Compaction testing will be performed by the Owner’s Representative or by an 

inspection laboratory designated by the Owner’s Representative, engaged and paid 

for by the Owner. If test results indicate work does not conform to specification 

requirements, the Contractor shall remove or correct the defective Work by 

recompacting where appropriate or replacing as necessary and approved by the 

Owner’s Representative, to bring the work into compliance, at no additional cost to the 

Owner. All backfilled materials under structures and buildings shall be field tested 

for compliance with the requirements of this specification. 

 
I. The Contractor shall remove loam and topsoil, loose vegetation, stumps, large roots, 

etc., from areas upon which embankments will be built or areas where material will be 

placed for grading. The subgrade shall be shaped as indicated on the Drawings and 

shall be prepared by forking, furrowing, or plowing so that the first layer of the fill 

material placed on the subgrade will be well bonded to the subgrade. 

 
3.04 DISPOSAL OF SURPLUS MATERIALS: 

 
A. Surplus excavated materials, which are acceptable to the Owner’s Representative, shall be 

used to backfill normal excavations in rock or to replace other materials unacceptable for 

use as backfill. Upon written approval of the Owner’s Representative, surplus excavated 

materials shall be neatly deposited and graded so as to make or widen fills, flatten side 

slopes, or fill depressions; or shall be neatly deposited for other purposes as indicated by  

the Owner, within its jurisdictional limits; all at no additional cost to the Owner. 

 
B. Surplus excavated material not needed as specified above shall be hauled away and 

disposed of by the Contractor at no additional cost to the Owner, at appropriate locations, 

and in accordance with arrangements made by him. Disposal of all rubble shall be in 

accordance with all applicable local, state and federal regulations. 

 
C. No excavated material shall be removed from the site of the work or disposed of by the 

Contractor unless approved by the Owner’s Representative. 

 
D. The Contractor shall comply with Massachusetts regulations (310 CMR 40.0032) that 

govern the removal and disposal of surplus excavated materials. Materials, including 

contaminated soils, having concentrations of oil or hazardous materials less than an 

otherwise Reportable Concentration and that are not a hazardous waste, may not be 

disposed of at locations where concentrations of oil and/or hazardous material at the 

receiving site are significantly lower than the levels of those oil and /or hazardous materials 

present in the soil being disposed or reused. 
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E. Soil testing, if required, for all materials to be reused on-site or removed and disposed of 

offsite, shall be the responsibility of the contractor. The town reserves the right to obtain 

its own test results from the same sample as the contractor without penalties to the owner. 

The contractor is required to obtain a large enough sample to divide with the owner for 

this proposes. 

 
- - - END OF SECTION - - - 
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PART 1 GENERAL 

 

1.1 SUMMARY 

 

A. Review exposure to possible environmental problems with Owner. Establish procedures and discipline 

among tradesmen and provide needed facilities, which will protect against environmental problems (pollution 

of air, water and soil, excessive noise, and similar problems). 

 

1.2 WATER AND AIR POLLUTION 

 

A. The Contractor shall exercise every reasonable precaution throughout the life of the project to prevent 

pollution of rivers, streams, and bodies of water. Pollutants such as chemicals, fuels, lubricants, bitumens, raw 

sewage, and other harmful waste shall not be discharged into or alongside of rivers, streams, and bodies of 

water or into natural or manmade channels leading thereto. 

 

B. Contractor shall provide for the drainage of stormwater and such water as may be applied or discharged on 

the site in performance of the Work. Drainage facilities shall be adequate to prevent damage to the Work, the 

site, and adjacent property. 

 

C. The Contractor shall comply with all State or local air pollution regulations throughout the life of the 

project. 

 

1.3 WASTEWATER FLOW 

 

A. The Contractor shall conduct his operations in manner and sequence, which will provide for the continued 

transportation of wastewater flows during construction. Contractor shall take all actions required to prevent 

discharge of sewer flow from the system to the ground or any stream. Any construction actions that impede or 

interrupt flow shall be carefully executed and monitored to prevent surcharging and overflow. 

 

PART 2 PRODUCTS 

 

Not Used 

 

PART 3 EXECUTION 

 

Not Used 

 

END OF SECTION 01570 
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