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April 7, 2026 

 

Peter Stith, TAC Committee Chair 

City of Portsmouth 

1 Junkins Avenue 

Portsmouth, NH 03801 

 

RE:  Request for TAC Workshop 

       20 Central Avenue 

 Proposed 3-Lot Subdivision  

 

 

Dear Mr. Stith and Technical Advisory Committee (TAC) Members, 

 

On behalf of Copley Properties, we are pleased to submit the attached Conceptual 

Subdivision Plan and supporting documents for TAC Workshop Review for the above-

mentioned project and request that we be placed on the agenda for your April 14, 2026 

Meeting. The property is shown on the City of Portsmouth Assessors Map 209 as Lot 30.  

 

PROJECT OVERVIEW 

The project consists of a single parcel located at 20 Central Avenue with a total lot area 

of approximately 28,973 square feet. The site is currently developed with a single-family 

dwelling, garage, shed, driveway and lawn area. There is an existing drainage and sewer 

easement across the southern portion of the site.  

 

The proposed project includes subdividing the parcel into three individual lots and the 

construction of three single-family dwellings with the associated and required site 

improvements. The development will comply with the applicable design, safety, and 

operational standards, including zoning and building code compliance. The project will 

require City of Portsmouth Site Plan Review and Subdivision approval.  

 

SITE ZONING 

The project is within the City of Portsmouth General Residence A (GRA) District which 

allows for residential development. The proposed project is consistent with the 

surrounding neighborhood which is predominantly single family residential. As 

proposed, the project meets all zoning requirements.  

 

PARKING 

Each residence will have a minimum of two onsite parking spaces.   

 

 



  

 

20 Central Avenue | 04.07.2026 | 5010658.001 | Page 2 

 

 

VEHICULAR CIRCULATION 

The proposed lots will each be accessed by their own 20-foot-wide paved driveway with 

a turnaround.  

 

TRAFFIC 

A trip generation letter will be prepared as part of the Site Plan Review application. The 

project is a low-density development that is anticipated to generate a minimal increase 

in traffic.  

   
 

SCREENING AND LANDSCAPING 

The site landscaping is still in the preliminary design stages but will generally feature 

perimeter plantings to provide screening for the proposed dwellings. Supplemental 

landscaping is proposed around each dwelling and outdoor space. All landscaping will 

be consistent with traditional local residential design and will match the surrounding 

neighborhood.   

 

WATER AND SEWAGE SYSTEMS 

The development will be served by municipal water and sewer located within the existing 

streets.   

 

STORMWATER MANAGEMENT 

Stormwater management and treatment will be implemented onsite. A detailed 

Stormwater Management and Erosion Control Plan will be provided for the full Site Plan 

Review application.     

 

SITE LIGHTING 

Site lighting will be wall mounted and designed at minimum levels to provide a 

welcoming and safe pedestrian experience and not create excess lighting within the 

neighborhood. No pole mounted lighting is proposed as part of this project.  

 

SITE UTILITIES  

New connections from the existing natural gas, electric, and communications services 

will be installed underground to serve the dwellings.  

 

SOLID WASTE 

Solid waste will be collected through Portsmouth curb side pickup. 
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SUBMISSION  

The submission includes the following materials 

• Tax Map 

• Zoning Map 

• Site Photos 

• 1970 Survey Plan for the Property 

 

The following plan is included in our submission: 

• C101 – Conceptual Subdivision Plan – This plan shows the conceptual subdivision 

layout with preliminary building footprints and driveway locations. 

 

We look forward to the Technical Advisory Committee’s review of this submission and to 

presenting the project in person at your upcoming meeting. 

 

Sincerely, 

Haley Ward, Inc. 

 

 

Shawn Tobey, PE    

Southern Maine & New Hampshire Land Development Manager  
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SITE PHOTOS 

20 CENTRAL AVENUE 

PORTSMOUTH, NH 03801 

 

  

Figure 1 – Site view from Central Avenue, looking southeast. 
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Figure 2 – Site view from the intersection of Central Avenue and Beechwood Street, looking north. 
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Figure 3 – Site view from the intersection of Central Avenue and Beechwood Street, looking east. 
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Figure 4 - Site view from Beechwood Street, looking northwest. 
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PROPOSED 3 LOT SUBDIVISION
20 CENTRAL AVEVUE, PORTSMOUTH, NH 03801

CONCEPTUAL SUBDIVISION
PLAN
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5010658.001
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C.O.A. No.

200 Griffin Rd., Unit 14
Portsmouth, New Hampshire 03801
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GRAPHIC SCALE
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SITE NOTES:
1. THE PURPOSE OF THIS PLAN IS TO SHOW A CONCEPTUAL 3-LOT SUBDIVISION

BASED ON THE GRA GENERAL RESIDENCE A DISTRICT ZONING STANDARDS FOR
REVIEW AT THE CITY OF PORTSMOUTH TAC WORKSHOP.

2. THIS PLAN IS BASED ON LIMITED EXISTING INFORMATION AND IS INTENDED TO
BE CONCEPTUAL IN NATURE AND FOR PLANNING PURPOSE ONLY. THIS PLAN
DOES NOT GUARANTEE APPROVAL OF THE SUBDIVISION LAYOUT AND NUMBER
OF LOTS. ALL LAYOUT REQUIRE LOCAL AND STATE APPROVALS.

3. ADDITIONAL SITE FEATURES SUCH AS SOILS, TOPOGRAPHY, AND/OR
EASEMENTS MAY REDUCE THE NUMBER OF PROPOSED LOTS.

4. PROPERTY LINES AND EASEMENT LINES SHOWN ARE SOLELY BASED ON A PLAN
ENTITLED 'PLAN OF LAND - PORTSMOUTH, N.H. - FOR RAYMOND E. & IDELLE E. ST.
LAURENT' PREPARED BY JOHN W. DURGIN CIVIL ENGINEERS & DATED AUGUST
1970. A BOUNDARY SURVEY WILL BE REQUIRED FOR THE PREPARATION OF A
FINAL YIELD PLAN.

5. EACH DWELLING UNIT WILL BE SERVED BY MUNICIPAL WATER AND SEWER.

6. PARCEL IS SHOWN ON THE CITY OF PORTSMOUTH ASSESSOR'S MAP 209 AS LOT
30.

7. OWNER OF RECORD:
MARISSA VALVERDE
20 CENTRAL AVENUE
PORTSMOUTH, NH 03801
DEED BOOK 6478, PAGE 1413

8. PARCEL IS NOT IN A SPECIAL FLOOD HAZARD AREA AS SHOWN ON FIRM PANEL
33015C0259F. EFFECTIVE JANUARY 29, 2021.

9. EXISTING LOT AREA:
28,973 S.F.
0.67 ACRES

10. PARCEL IS LOCATED IN THE GENERAL RESIDENCE A (GRA) DISTRICT.

11. THE BUILDING FOOTPRINTS SHOWN ARE FOR PRELIMINARY PURPOSES TO
DEMONSTRATE COMPLIANCE WITH THE ZONING ORDINANCE. ACTUAL BUILDING
FOOTPRINTS WITH FLOOR PLANS AND ELEVATIONS WILL BE PROVIDED FOR THE
FORMAL CITY OF PORTSMOUTH TAC REVIEW.

12. TRASH PICKUP TO BE CURBSIDE.

REGULATION REQUIRED LOT (1) LOT (2) LOT (3)
MIN. LOT AREA 7,500 S.F. 9,508 S.F. 7,998 S.F. 11,466 S.F.
STREET FRONTAGE 100 FEET 100 FEET 150 FEET 100 FEET
MIN. FRONT SETBACK 15 FEET 28 FEET 27 FEET 57 FEET
MIN. SIDE SETBACK 10 FEET 14 FEET 15 FEET 16 FEET
MIN. REAR SETBACK 20 FEET 66 FEET 28 FEET 58 FEET
MAX. HEIGHT SLOPED ROOF 35 FEET < 35 FEET < 35 FEET <35 FEET
MAX. BUILDING COVERAGE 1 25% TBD TBD TBD
MIN. OPEN SPACE 30% TBD TBD TBD

TABLE OF DIMENSIONAL STANDARDS:

LOCATION MAP:
SCALE: 1"=2000'

USGS QUADRANGLE: PORTSMOUTH
MAPTECH®  USGS TOPOGRAPHIC SERIESTM,
©MAPTECH®, INC. 978-933-3000
WWW.MAPTECH.COM/TOPO

SITE
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7 April 2026 

Peter Stith, TAC Committee Chair 
City of Portsmouth 
1 Junkins Avenue 
Portsmouth, NH 03801 

RE: Technical Advisory Committee (TAC) Workshop request at 134 Pleasant Street, Proposed 
Revision to Retail Banking and Banking Offices, Professional Office, and Apartments 

Dear Mr. Stith and Technical Advisory Committee Members: 

On behalf of Double MC, LLC, we are pleased to submit the attached Response to the Planning 
Board Comments from the Planning Board’s March 26, 2026 meeting and ask that we be placed on 
the agenda for your April 14, 2026, Technical Advisory Committee Workshop Meeting. The property 
is shown on the City of Portsmouth Assessors Map 116 as Lot 30. The project is located at 134 
Pleasant Street, adjacent to a Right-of-Way which is a part of the city Parrott Avenue parking lot, 
which we believe the applicant has rights to use. The Planning Board’s Comment for the above-
mentioned project, from the Planning Board meeting on March 26, 2026 is repeated below: 

The Board voted to request that the City Council consider whether and how, by license or 
otherwise, the adjacent City property might be used for access and/or drainage purposes, in 
order to provide the Planning Board with guidance on those topics and to continue the 
application to the April 16th meeting. At the request of the applicant, and for the information of 
the City Council, the Board preferred the proposed site plan option for egress over the Parrott 
Avenue lot over the other option presented for consideration. 

The item was on the City Council agenda for the April 6, 2026 Council meeting. The City Council did 
not engage with a decision, but tabled the issue to a date in the future. Given the complexities of this 
issue, the applicant has engaged the design team to re-work the project to provide vehicular access 
from Pleasant Street, and abandon vehicular access over city property. The revised plans reflect a re-
design to provide turn-around space at the west end of the parking area, maintaining the garage access.  

The Planning Board also received feedback from the public in regard to the application. This feedback 
is presented below, with a response in bold text: 

Potential Noise Issues from the Rooftop Utilities: Estimates of noise generation. The 
submission contains no noise estimates. The project includes rooftop HVAC equipment. The 
updated design plans show that the mechanical equipment is set-back approximately 12 
feet from the lot line on the West Building; and the East Building is so far from the lot 
line it does not need to be addressed. Attached is a Specification cut sheet for the 
equipment being used. This equipment is at the daytime permitted noise level at the 
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equipment. Being set-back twelve (12) feet from the lot line, the DBA will be under the 45 
DBA nighttime requirement. Furthermore, measuring the noise at 4 feet above the 
ground level as required by the noise ordinance suggests that this equipment will not 
register anything above 45 DBA. 

Geotechnical Evaluation: The submission contains no geotechnical report. The attached  
Geotechnical report shows that the applicant has engaged with this issue and understands 
the need for a study of the ground conditions prior to construction. 

This submission will allow the TAC Committee to review the revised layout and advise the applicant, 
and the Panning Board, about the proposed change, so that a review of the project can proceed at the 
next Planning Board meeting on April 16th. We look forward to an in-person presentation to the 
Technical Advisory Committee and the review of this submission, and request your recommendations 
to the Planning Board regarding the proposed design. 

Sincerely, 

John R. Chagnon, PE 
P:\NH\5010156-McNabb_Properties\1532-134 Pleasant St., Portsmouth-JRC\03-WIP_Files\Applications\City of Portsmouth Site Plan\TAC Workshop 
Submission Letter 4-7-26.doc 



Specifications are subject to change without notice.� © 2025 Mitsubishi Electric Trane HVAC US LLC. All rights reserved.

MXZ-3D24NLHZ
23,600 BTU/H HYPER HEAT PUMP OUTDOOR UNIT

Job Name:
System Reference: Date:

Specifications System
Unit Type MXZ-3D24NLHZ

Cooling at 95F1 (Non-Ducted // Mixed // Ducted)

Maximum Capacity Btu/h 23,600 // 23,600 // 23,600
Rated Capacity Btu/h 22,000 // 22,800 // 23,600
Minimum Capacity Btu/h 11,600 // 11,600 // 11,600
Maximum Power Input W 2,760 // 3,080 // 3,400
Rated Power Input W 1,693 // 2,027 // 2,360
Power Factor (208V) % 0.99 // 0.99 // 0.99
Power Factor (230V) % 0.99 // 0.99 // 0.99

Heating at 47F2 (Non-Ducted // Mixed // Ducted)

Maximum Capacity Btu/h 30,600 // 30,600 // 30,600
Rated Capacity Btu/h 25,000 // 24,800 // 24,600
Minimum Capacity Btu/h 12,800 // 12,800 // 12,800
Maximum Power Input W 2,890 // 3,715 // 4,540
Rated Power Input W 2,094 // 2,139 // 2,185
Power Factor (208V) % 0.99 // 0.99 // 0.99
Power Factor (230V) % 0.99 // 0.99 // 0.99

Heating at 17F3  (Non-Ducted // Mixed // Ducted)

Maximum Capacity Btu/h 25,000 // 24,800 // 24,600
Rated Capacity Btu/h 15,400 // 15,400 // 15,400
Maximum Power Input W 3,627 // 3,711 // 3,795
Rated Power Input W 1,590 // 1,776 // 2,015

Heating at 5F4 (Non-Ducted // Mixed // Ducted)
Maximum Capacity Btu/h 25,000 // 24,800 // 24,600
Maximum Power Input W 3,627 // 3,950 // 4,350

Heating at -13F8 (Non-Ducted // Mixed // Ducted)
Maximum Capacity Btu/h 20,400 // 20,200 // 20,000
Maximum Power Input W 2,955 // 3,317 // 3,678

Efficiency (Non-Ducted // Mixed // Ducted)

SEER21 20 // 17.20 // 14.40
EER21 13 // 11.50 // 10
HSPF2 (IV)2 10 // 9 // 8
COP at 47°F2 3.50 // 3.40 // 3.30
COP at 17°F at Maximum Capacity3 2.02 // 1.94 // 1.88
COP at 5°F at Maximum Capacity4 2.02 // 1.84 // 1.66
ENERGY STAR® Certified Yes // Yes // No

Electrical

Electrical Power Requirements V AC / V AC, ø, Hz 208 / 230, 1, 60
Guaranteed Voltage Range V AC 198 - 253
Voltage: Indoor - Outdoor, S1-S2 V AC 208/230
Voltage: Indoor - Outdoor, S2-S3 V DC 24
Recommended Wire Size (Indoor - Outdoor) AWG 14
Short-circuit Current Rating (SCCR) kA 5
Recommended Fuse/Breaker Size A 25
MCA A 29
MOCP A 49

NOTES
1Cooling at  95°F (Indoor: 80°F DB, 67°F WB // Outdoor: 95°F DB, 75°F WB)
2Heating at 47°F (Indoor: 70°F DB, 60°F WB // Outdoor: 47°F DB, 43°F WB)
3Heating at 17°F (Indoor: 70°F DB, 60°F WB // Outdoor: 17°F DB, 15°F WB)
5Heating at 5°F (Indoor: 70°F DB, 60°F WB // Outdoor: 5°F DB, 4°F WB)
9Heating at -13°F (Indoor: 70°F DB, 60°F WB // Outdoor: -13°F DB, -14°F WB)
Capacity varies based on the number of indoor units operating and the model of the Multi-zone Outdoor Unit. For reference to connected capacity charts, please refer to Multi-zone Outdoor Unit Oper-
ational Performance.
For actual capacity performance based on indoor unit type and number of indoor units connected, please refer to MXZ Operational Performance.
 Although the maximum connectable capacity is 130%, the outdoor unit cannot provide more than 100% of the rated capacity.
 Please utilize this over capacity capability for load shedding or applications where it is known that all connected units will NOT be operating at the same time.
* Indoor/Outdoor Unit Operating Temperature Range (Cooling Air Temp [Maximum / Minimum]):
 • Applications should be restricted to comfort cooling only; equipment cooling applications are not recommended for low ambient temperature conditions.
 ** Outdoor Unit Operating Temperature Range (Cooling Thermal Lock-out / Re-start Temperatures; Heating Thermal Lock-out / Re-start Temperatures):
 • System cuts out in heating mode and automatically restarts at these temperatures.
 

GENERAL FEATURES
•	 INVERTER-driven compressor: An inverter-driven compressor generates 

the precise capacity needed to maintain a temperature set point.
•	 Thermal Differential 1°F
•	 Seacoast protection: Seacoast protection on heat exchanger and base 

panel (rated for 2,000 hrs. in accordance with ASTM B117 testing)
•	 Quiet  operation: Outdoor units are as quiet as a typical conversation, and 

most indoor units are whisper quiet.
•	 Hyper-Heating INVERTER®: Hyper-heating performance offers 100% 

heating capacity at 5°F and 75% heating capacity at -13°F
•	 Fan motor overheating/voltage protection
•	 Compressor thermal protection
•	 Compressor overcurrent detection
•	 Built-in base pan heater
•	 High pressure protection



Specifications System
Unit Type MXZ-3D24NLHZ

Outdoor Unit

Fan Motor Full Load Amperage A 1.74
Fan Motor Output W 88
Defrost Method Reverse Cycle
Blue Fin Heat Exchanger Coating Yes
Airflow Rate Cooling/Heating CFM 2,239 / 2,378
Sound Pressure Level, Cooling1 dB (A) 56
Sound Pressure Level, Heating2 dB (A) 58
Compressor Type Twin Rotary
Compressor Model SRB280FDRMC
Compressor Oil Type // Charge Type // oz RM68EH // 23.7
External Finish Color Munsell 3.0Y 7.8/1.1
Base Pan Heater Built-in

Unit Dimensions (W x D x H) inch x inch x inch 
[mm x mm x mm] 37-13/32 x 13 x 31-11/32 [950 x 330 x 796]

Package Dimensions (W x D x H) inch x inch x inch 
[mm x mm x mm] 41-11/32 x 17-5/16 x 38-31/32 [1,050 x 440 x 990]

Unit Weight lbs [kg] 152 [69]
Package Weight lbs [kg] 178 [81]

ODU Operating Temp. Range

Cooling Intake Air Temp (Maximum / MinimumC) °FDB 115 / 14
Cooling Thermal Lock-out / Re-start Temperatures °FDB 10 / 14

Heating Intake Air Temp [Maximum / Minimum] °FDB, °FWB / °FDB, 
°FWB 75, 65 / -13, -14

Heating Thermal Lock-out / Re-start Temperatures** °FDB -22.5 / -14

Refrigerant
Type R454B
Pre-Charged Refrigerant Amount lbs, oz 6, 3
Maximum Pre-Charged Piping Length ft 230

IDU Connection

Minimum Number of Connected IDU 2
Maximum Number of Connected IDU 3
Minimum Connected Capacity Btu/h 12,000
Maximum connected capacity Btu/h 28,000

Piping

Liquid Pipe Size O.D. (Flared) inch A: 1/4 B: 1/4 C: 1/4
Gas Pipe Size O.D. (Flared) inch A: 1/2 B: 3/8 C: 3/8
Total Piping Length ft [m] 230 [70]
Farthest Piping Length ft [m] 82 [25]
Maximum Height Difference*B, ODU above IDU ft [m] 49 [15]
Maximum Height Difference*B, ODU below IDU ft [m] 49 [15]
Maximum Number of Bends for IDU 70

NOTES
1Cooling at  95°F (Indoor: 80°F DB, 67°F WB // Outdoor: 95°F DB, 75°F WB)
2Heating at 47°F (Indoor: 70°F DB, 60°F WB // Outdoor: 47°F DB, 43°F WB)
3Heating at 17°F (Indoor: 70°F DB, 60°F WB // Outdoor: 17°F DB, 15°F WB)
5Heating at 5°F (Indoor: 70°F DB, 60°F WB // Outdoor: 5°F DB, 4°F WB)
9Heating at -13°F (Indoor: 70°F DB, 60°F WB // Outdoor: -13°F DB, -14°F WB)
Capacity varies based on the number of indoor units operating and the model of the Multi-zone Outdoor Unit. For reference to connected capacity charts, please refer to Multi-zone Outdoor Unit Oper-
ational Performance.
For actual capacity performance based on indoor unit type and number of indoor units connected, please refer to MXZ Operational Performance.
 Although the maximum connectable capacity is 130%, the outdoor unit cannot provide more than 100% of the rated capacity.
 Please utilize this over capacity capability for load shedding or applications where it is known that all connected units will NOT be operating at the same time.
* Indoor/Outdoor Unit Operating Temperature Range (Cooling Air Temp [Maximum / Minimum]):
 • Applications should be restricted to comfort cooling only; equipment cooling applications are not recommended for low ambient temperature conditions.
 ** Outdoor Unit Operating Temperature Range (Cooling Thermal Lock-out / Re-start Temperatures; Heating Thermal Lock-out / Re-start Temperatures):
 • System cuts out in heating mode and automatically restarts at these temperatures.
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SPECIFICATIONS: MXZ-3D24NLHZ
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OUTDOOR UNIT ACCESSORIES: MXZ-3D24NLHZ

Ball Valve

Refrigeration Ball Valve - 1/2  BV12FFSI2
Refrigeration Ball Valve - 1/4  BV14FFSI2
Refrigeration Ball Valve - 3/8  BV38FFSI2
Refrigeration Ball Valve - 5/8  BV58FFSI2

Port Adaptor

Adaptor 1/2 x 3/8  PAC-SK88RJ-E
Adaptor 1/2 x 5/8  PAC-SK89RJ-E
Adaptor 1/4 x 3/8  PAC-493PI
Adaptor 3/8 x 1/2  ADP3812
Adaptor 3/8 x 5/8  PAC-SK90RJ-E

Control/Service Tool Maintenance Tool Interface  PAC-USCMS-MN-1

Mini-Split Wire

14 Gauge 4 wire Armored MiniSplit Cable250 ft roll  SW144-250
14 Gauge 4 wire Armored MiniSplit Cable50 ft roll  SW144-50
14 Gauge 4 wire MiniSplit Cable250 ft roll  S144-250
14 Gauge 4 wire MiniSplit Cable50 ft roll  S144-50
16 Gauge 4 wire Armored MiniSplit Cable250 ft roll  SW164-250
16 Gauge 4 wire Armored MiniSplit Cable50 ft roll  SW164-50
16 Gauge 4 wire MiniSplit Cable250 ft roll  S164-250
16 Gauge 4 wire MiniSplit Cable50 ft roll  S164-50

Stand

18 Single Fan Stand  QSMS1801M
24 Single Fan Stand  QSMS2401M
Condenser Wall Bracket  QSWB2000M-1
Condenser Wall Bracket - Stainless Steel Finish  QSWBSS
Outdoor Unit 3-14 inch Mounting Base Pair - Plastic  DSD-400P
Outdoor Unit Stand 12 High  QSMS1201M

Mounting Pad Condensing Unit Mounting Pad 16 x 36 x 3  ULTRILITE1
Air Outlet Guide Air Outlet Guide 1 Piece  PAC-SH96SG-E
Snow/Rain Diverter SnowRain Diverter  SRD-4
Control Interface M-NET Interface for MXZ  PAC-IF01MNT-E
Hail Guards Hail Guard  HG-A9
Drain Socket Drain Socket  PAC-SG60DS-E
NOTES
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55 North Stark Highway Weare, NH 03281 Phone: 603/529/7766 

 
 
 April 1, 2025 
Mark A. McNabb  
McNabb Properties, LTD 
3 Pleasant Street, Suite 400 
Portsmouth, NH 03801  
Email: house@mcnabbgroup.com 
 
RE: Engineering Services Proposal 
 Citizens Bank – Portsmouth  
 134 Pleasant Street 
 Portsmouth, New Hampshire 
 
          GSI Project No. 225147 
 
 
Dear Mr. McNabb: 
 
This report presents the results of a geotechnical investigation completed by Geotechnical 
Services, Inc. (GSI) for the construction of the proposed third floor addition at the Citizens Bank in 
Portsmouth, New Hampshire. The objective of the geotechnical investigation was to explore 
subsurface conditions within the proposed development area and formulate geotechnical 
engineering recommendations for the design and construction of foundations, and floor slabs. 
Included are the findings of our subsurface exploration program and an engineering evaluation of 
the subsurface conditions encountered. The contents of this report are subject to the Limitations 
included in Appendix A. 
 
PURPOSE AND SCOPE 
 
The scope of services performed by GSI to meet the above-stated objectives for geotechnical  
engineering services included the following:  

1. Coordination and observation of two (2) test borings at the locations illustrated on the 
attached Figure 2;  
 

2. Evaluation of appropriate foundation systems based on subsurface conditions 
encountered. Formulation of design parameters for spread footing foundation and slab on-
grade construction, including allowable bearing pressure and prediction of long-term 
settlement values;  
 

3. Formulation of earthwork and foundation construction procedures to be followed during the 
construction phase of this project;  
 

4. Establishment of seismic design parameters and liquefaction potential based on the 
subsurface profile and the proposed structure;  
 

5. Preparation of this geotechnical engineering report which summarizes our findings and 
recommendations. 
 

mailto:house@mcnabbgroup.com
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SITE AND PROJECT INFORMATION  
 
The project involves the construction of a third floor at the existing Citizen’s Bank building at 134 
Pleasant Street in Portsmouth, New Hampshire. Limited project information was provided, and it 
is assumed that the existing foundation will be retrofit with larger footings to accommodate the 
additional loading from the third floor. Site information was referenced from the Citizen’s Bank 
ALTA Survey, dated June 9, 1996.  
 
SUBSURFACE INVESTIGATION  
 
GSI observed a series of two (2) test borings located outside the existing building area 
designated GSI-1 through GSI-2. Due to the building's mixed-use nature, which includes an 
active bank as well as other tenants, borings could not be performed on the front or sides of the 
building. As a result, the borings were limited to the rear of the building. The borings were 
advanced to depths of 14.5 and 27.5 feet below ground surface. The subsurface explorations 
classified the on-site soils according to their color, grain size, and other material properties.  The 
test boring program was conducted by Miller Engineering and Testing, Inc. of Manchester, New 
Hampshire.  
 
Soil explorations were performed in accordance with methods prescribed by ASTM D1586. Soil 
samples were obtained at the surface and at five-foot intervals with a 1⅜ inch diameter split-
spoon sampler. Standard Penetration Tests (SPTs) were performed at the sampling intervals in 
accordance with ASTM D1586. Field descriptions of the soils encountered, observed depth to 
groundwater while drilling when observed, and other pertinent observations are contained in the 
attached test boring logs. The test boring locations are illustrated on Figure 2 of this report. GSI 
test boring logs are presented in Appendix B. 
 
SUBSURFACE CONDITIONS 

 
Bituminous Concrete  

 
The test borings were advanced within paved areas. At ground surface, approximately 7 inches 
of bituminous asphalt concrete was observed.  
 

Fill  
 
Below the bituminous asphalt concrete, the test borings encountered a fill consisting of 
tan/brown, fine to coarse Sand, little Silt, little Gravel, with various amounts of concrete and 
brick as well. The fill was observed below the pavement and extended to depths of 
approximately 6 feet. It is assumed the fill was used to bring up the parking lot to its current 
elevation.   

 
Silt 

 
Silt was the predominate soil observed during the drilling operations. The silt was observed 
below the fill layer at depths around 4 to 6 feet below ground surface. The silt was visually 
classified as tan/ olive, Silt, little fine to medium sand, trace gravel.  
 

Glacial Till  
 
The silt transitioned into a Glacial Till at depths of approximately 14 feet, which extended to 
refusal. Glacial till is a non-sorted, non-stratified natural deposit consisting of sand, silt, gravel, 
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and boulders in varying proportions, deposited directly by glaciers in a non-aqueous 
depositional environment. The material predominantly contained gravel and fine to medium 
sand, along with significant amounts of silt. The gravel fraction was typically composed of 
durable, granitic aggregates 
 

Refusal  
 
Test boring refusal was encountered at depths of 14.5 and 27.5 feet. It is assumed the refusal is 
due to the presence of bedrock, but may also be caused by nested cobbles, very dense soils, 
boulders, or other obstructions. Refusal is defined as the inability of the augers to advance 
despite increasing torque and downward pressure applied by the drill rig. Split spoon refusal is 
defined as either 100 blows or more required to drive the split spoon sampler 12 inches with a 
140-lb. hammer falling 30 inches; 50 blows for less than 6 inches of advancement; or 10 blows 
with no discernable vertical movement of the split spoon sampler 

 
Groundwater 

 
Groundwater was observed following the completion of the test borings at depths of 10 and 20 
feet. Groundwater observations should not be considered long-term, equilibrated groundwater 
levels, but rather an approximate indication of the likely groundwater elevation during 
construction. Groundwater levels should be anticipated to fluctuate from those measured during 
drilling operations in response to differences in equilibrated time, rainfall, snowmelt, and 
seasonal changes. 
 
FOUNDATION DESIGN RECOMMENDATIONS 
 
GSI recommends that building walls, columns and other structural elements be supported by 
reinforced concrete spread or strip footings bearing directly upon the native Silt described 
above. An allowable bearing pressure of 1.5 tons per square foot (3,000psf) may then be 
assumed for design. With regards to footing geometry, the minimum footing width of column and 
strip footings should be 4 feet and 2 feet, respectively. The spread footings should be founded 
at least 4 feet below exterior grade to obviate frost action in the bearing strata. If the 
construction occurs during the winter months, it will be necessary to provide temporary 
insulation and/or heat application to the foundations. 
 
At the recommended bearing pressures, we anticipate that the total settlement of individual 
footings under static loading conditions and constructed as recommended herein, will not 
exceed 1 in., with differential settlements between adjacent footings not exceeding ¾ in. Most of 
the settlement will likely occur elastically during construction as structure dead loads are placed 
on the foundations. The live load contribution to foundation settlement is expected to be less 
than 50% of the dead load thus post construction settlements are not expected to be 
problematic 
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ENGINEERING PARAMETER OF ON-SITE SOILS 
 
Based on results of our subsurface exploration program, the following engineering properties of 
soils that will be supporting foundation elements are estimated as follows: 
 

On-Site Soil Engineering Design Parameters 
(TABLE 1) 

Soil Type 
Friction Angle φ 

(Degrees) 
Cohesion c 

(psf) 
Unit Weight γ 

(pcf) 

Coeff. Of Sliding Friction 
Soil to Concrete 

(tan δ) 

Silt 32 0 110 0.40 

 
SEISMIC DESIGN PARAMETERS 

 
Seismic design parameters have been reviewed with respect to the 2021 Edition of the 
International Building Code. Upon review of the subsurface soils data, the site is to be 
associated with Site Class “D” and the design of structural elements should reflect this 
distinction. The subsurface conditions are also not deemed susceptible to earthquake induced 
“liquefaction.” A Summary of USGS Design Maps is included as Appendix D. 
 
CONCRETE FLOOR SLAB 
 
We recommend that ground floor slabs be designed as slabs-on-grade designed in accordance 
with ACI 360R-10.  The slab should bear directly upon an 8-inch (minimum) layer of compacted 
Base Course Soil. The subgrade will consist of compacted structural fill or proof-compacted 
undisturbed soil. The floor slab may thus be designed following the ACI “elastic support” 
approach, using a modulus of subgrade reaction value, k = 200 pci. 
 
Slabs should be designed to act independent of foundation walls and column footings with 
isolation joints.  Shrinkage cracking may be controlled with welded wire fabric, reinforcing steel, 
or contraction joints.  Contraction joints in plain concrete should not be spaced a distance 
greater than 30 times the slab thickness.  Saw cuts should be made within 12 hours of slab 
finishing and penetrate at least ¼ the slab thickness or a minimum of 1 inch.  Welded wire fabric 
or reinforcing steel may also be used to widen the control joint spacing. 
 
For moisture sensitive environments, ACI indicates that a sub-slab vapor retarder may be used 
beneath the concrete slab.  The vapor retarder should be at a minimum; 10-mil polyethylene 
with joints lapped a minimum of 12 inches.  It is emphasized that these are recommendations 
and that the final decision on the use and location of the sub-slab vapor retarder whether in 
direct contact with the slab or beneath the layer of compacted Structural Fill should be made 
considering specific conditions for the project.  Factors which may affect this decision include 
moisture sensitivity of the planned floor finishes, anticipated moisture conditions, including 
precipitation and exposure before the slab is constructed, and the potential effects of slab 
curling and cracking.  Design guidance is provided in ACI 360R-10, Design of Slabs on Grade, 
Figure 3-7. 
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FOUNDATION DRAINAGE, ROOF DRAINAGE, AND SLAB-ON-GRADE DAMP PROOFING 
RECOMMENDATIONS 
  
Foundation drains are not required as below grade space is not expected to be incorporated 
into the existing structure.  The ground surface immediately adjacent to the foundation should 
be sloped away from the building to allow for positive drainage.  It is recommended that the 
surficial materials adjacent to the building be relatively impermeable to reduce the volume of 
precipitation infiltrating into the subsurface.  Such impermeable materials may include Portland 
cement concrete, bituminous concrete, or vegetated silty topsoil.  Roof drainage is 
recommended for the collection of run off because of stormwater. It is recommended that roof 
drainage and stormwater feature not discharge into foundation drains as applicable. 
 
CONCRETE SIDEWALKS  
 
Where concrete exterior sidewalks are provided, they shall be formed upon a minimum of 12 
inches of slab base course or structural fill, which shall be increased to a minimum of 18 inches 
in the vicinity of exterior doorways, ramps, or other openings for frost protection at building entry 
points. 
 
EARTHWORK RECOMMENDATIONS  

 
Foundation Subgrade Preparation 

 
Prior to foundation construction, any topsoil, subsoil, or loose fill soils encountered within the 
building footprint and foundation zone of influence should be removed. Foundation and floor 
slab subgrades should be proof compacted using a heavy vibratory plate or drum roller prior to 
foundation construction or placing additional fill in order to densify disturbed soils resulting from 
excavation and preload the subgrade. 
 
Recommended proof compaction should include 4 passes with a minimum of a 10-ton vibratory 
roller. During the proof rolling process, the subgrade should be observed by a qualified 
Geotechnical Engineer to identify areas exhibiting weaving or excessive reaction. Any soils 
exhibiting excessive reaction should be locally excavated and replaced with free draining 
structural fill or crushed stone. The foundation subgrade should be observed by a qualified 
Geotechnical Engineer to verify competency. 
 

Protection of Foundation Subgrades 
 

The contractor must maintain stable, dewatered subgrades for foundations, pavement areas, 
and utility trenches.  Subgrades may be disturbed by improper excavation methods, moisture, 
precipitation, groundwater control, and construction activities.  The contractor should take 
precautions to protect the bearing subgrade against disturbance from construction traffic and 
weathering.  If necessary, dewatering can be accomplished via open pumping utilizing 
submersible pumps and temporary stone lined sump pits. 
 
A lift of compacted crushed stone is recommended to protect the subgrade surface from wear 
and disturbance should water be present within the excavation. The subgrade must still be 
verified for competency prior to the placement of concrete or backfill materials within the 
building footprint. If construction activities are to take place during winter months, the contractor 
should protect the work area from freezing, which may necessitate the use of soil blankets or 
tents and heaters to protect the subgrade surface. 
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Construction Dewatering 
 
The site contractor should be prepared to remove any standing water from foundation 
excavations. If the sumps are unable to control the development of groundwater within the 
excavation, supplemental dewatering in the form of deep wells or wellpoints may be required. 
Stormwater runoff developed from storm events should be diverted away from excavation areas 
to minimize any impoundment in the excavation or disturbance to the foundation subgrades. It is 
anticipated that groundwater and stormwater may be controlled by localized dewatering efforts 
employing sumps and pumps.  
 
The groundwater elevation should be maintained at least 12 inches below the foundation grade 
until backfilling is complete. A lift of crushed stone or free draining structural fill at foundation 
grade may be utilized if required to facilitate dewatering and provide a dry and stable subgrade 
during construction. 
 

Backfilling  
 
Backfill in the building area should be placed and compacted in lifts immediately after final 
excavation to limit disturbance to the subgrade surface.  Except for zones requiring special 
backfill such as directly beneath pavements or exterior slabs, the exterior of foundation walls 
and other site areas may be backfilled with Common Fill.  Placement of compacted fills should 
not be conducted when air temperatures are low enough (approximately 30oF, or below) to 
cause freezing of the moisture in the fill during or before placement.  Fill materials should not be 
placed on snow, ice, or uncompacted frozen soil.  Compacted fill should not be placed on frozen 
soil.   
 
No fill should be allowed to freeze prior to compaction.  At the end of each day’s operations, the 
last lift of fill, after compaction, should be rolled by a smooth-wheeled roller to eliminate ridges of 
uncompacted soil. 
 
Minimum compaction requirements for all fill materials are as follows: 
 

Minimum Compaction Requirements 
(TABLE 2) 

Location or Area 
Standard Proctor 

Density  
(ASTM D698) 

Modified Proctor 
Density 

 (ASTM D1557) 

Testing Frequency 
One Test Per Lift 

Per 

Building and Slab 
Subgrades 

100% 95% 
1,000 ft2 or  

100 lineal feet 

Retaining Walls 95% 92% 1,000 ft2 

Pavements (up to 3-ft 
below finished grade) 

95% 92% 
2,000 ft2 or  

50 lineal feet 

Pavements (in the 
upper 3-ft) 

100% 95% 
2,000 ft2 or  

50 lineal feet 

Trenches 95% 92% 150 lineal feet 

Structures and 
Walkways 

95% 92% 2,000 ft2 

Lawns and 
Unimproved Areas 

92% 90% 20,000 ft2 
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Structural Fill 
 
Structural Fill, if required, should consist of clean sand and gravel free of organic material, 
snow, ice, or other objectionable materials and should be well-graded within the following limits: 

 
Sieve Size Percent Finer by Weight 
4 in.    100 
No. 4 30-70 
No. 40 10-50 
No. 200 0-12. 

 
Other materials could be acceptable for Structural Fill and should be evaluated by the 
Geotechnical Engineer on a case-by-case basis if proposed by the Contractor.  
 
Structural Fill should be placed in lift thickness not exceeding 12 in. loose measure.  Cobbles 
and boulders having a size exceeding 2/3 of the loose lift thickness should be removed prior to 
compaction.  Compaction in open areas should consist of self-propelled vibratory rollers such as 
a BoMag BW-60S or equivalent. 
   
In confined areas, hand guided equipment such as a large vibratory plate compactor, should be 
used and the loose lift thickness should not exceed 6 in.  A minimum of four systematic passes 
of the compaction equipment should be used to compact each lift.  Compaction effort should be 
verified by field density testing. 

 
Common Fill  

 
Common fill may be used to raise grades in paved and landscaped areas, subject to pavement 
design criteria and landscape planting or drainage requirements.  Common fill should be 
granular mineral soil free from organic materials, loam, wood, trash, snow, ice, frozen soil, and 
other compressible materials.  Common fill should not contain stones larger than 2/3 of the 
placement lift thickness, and have a maximum 80 percent passing the No. 40 sieve, and a 
maximum of 30 percent passing the No. 200 sieve.  These soils typically would require moisture 
control during placement and compaction.  
 

Slab Base Course 
 
Slab Base Course beneath building slabs should consist of bank-run sand and gravel, free of 
organic material, snow, ice, or other unsuitable materials and should be well-graded within the 
following limits:  
 

Sieve Size Percent Finer by Weight 
2 in.    100 
No. 4 40-70 
No. 40 25-45 
No. 200 0-10 
 

Other materials could be acceptable for compacted Slab Base Course and should be evaluated 
by the Geotechnical Engineer on a case-by-case basis if proposed by the Contractor. Slab Base 
Course should be placed in lift thicknesses not exceeding 8-inches loose measure. In confined 
areas, hand-guided equipment such as a vibratory plate compactor should be used, and the 
loose lift thickness should not exceed 6 inches. A minimum of four systematic passes of the 
compaction equipment should be used to compact each lift. 
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CONSTRUCTION MONITORING 
 
It is strongly recommended that GSI be retained to provide construction monitoring and testing 
services in conformance with the requirements of the International Building Code.  GSI has the 
Geotechnical Engineers and Technicians trained and experienced in all facets of monitoring 
earthwork excavation and construction materials testing, as well as a full-service soils and 
materials laboratory.  As a guide, we have enclosed a Recommended Program for Structural 
Tests and Inspections for Soils and Foundations, attached as Appendix E of this report.    
 
These services may include: 
 

• Construction Materials Testing of Soils, Aggregates, Concrete, Steel, and Asphalt. 

• Design Phase engineering services including preparation of final earthwork specifications, 
review of contractor submittals, and plan review. 

• Construction Phase engineering services on Geotechnical issues and/or differing 
conditions encountered during construction. 

 
CLOSURE 
 
We trust that you find this report consistent with your needs.  Should you have any questions with 
regard to this report, please do not hesitate to contact our office.   
 
Very truly yours, 
 
GEOTECHNICAL SERVICES, INC. 
 

     
Charles A. Wetherbee, EIT     Harry K. Wetherbee, P.E.  
Staff Engineer    Principal Engineer 
 
 
Attachments: 
 
Figure 1: Locus Map 
Figure 2: Exploration Location Plan 
 
Appendix A: Limitations 
Appendix B: Exploration Logs 
Appendix C: Subsurface Exploration Key 
Appendix D: USGS Seismic Design Maps 
Appendix E: Draft Earthwork Specifications 
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APPENDIX A 
 
 

LIMITATIONS 



 

LIMITATIONS 
 

Explorations 
 

1. The analyses, recommendations, and designs submitted in this report are based in part upon the 

data obtained from preliminary subsurface explorations. The nature and extent of variations 

between these explorations may not become evident until construction. If variations then appear 

evident, it will be necessary to re-evaluate the recommendations of this report. 

 

2. The generalized soil profile described in the text is intended to convey trends in subsurface 

conditions. The boundaries between strata are approximate and idealized and have been 

developed by interpretation of widely spaced explorations and samples; actual soil transitions 

are probably more gradual. For specific information, refer to the individual test pit and/or boring 

logs. 

 

3. Water level readings have been made in the test pits and/or test borings under conditions stated 

on the logs. These data have been reviewed and interpretations have been made in the text of 

this report. However, it must be noted that fluctuations in the level of the groundwater may occur 

due to variations in rainfall, temperature, and other factors differing from the time the 

measurements were made. 

 

Review 
 

4. It is recommended that this firm be given the opportunity to review final design drawings and 

specifications to evaluate the appropriate implementation of the recommendations provided 

herein. 

 

5. In the event that any changes in the nature, design, or location of the proposed areas are planned, 

the conclusions and recommendations contained in this report shall not be considered valid 

unless the changes are reviewed and conclusions of the report modified or verified in writing by 

Geotechnical Services, Inc. 

 

Construction 
 

6. It is recommended that this firm be retained to provide geotechnical engineering services during 

the earthwork phases of the work. This is to observe compliance with the design concepts, 

specifications, and recommendations and to allow design changes in the event that subsurface 

conditions differ from those anticipated prior to the start of construction. 

 

Use of Report 
 

7. This report has been prepared for the exclusive use of the above and their assigns, in accordance 

with generally accepted soil and foundation engineering practices. No other warranty, expressed 

or implied, is made. 

 

8. This report has been prepared for this project by Geotechnical Services, Inc. This report was 

completed for preliminary design purposes and may be limited in its scope to complete an 

accurate bid. Contractors wishing a copy of the report may secure it with the understanding that 

its scope is limited to evaluation considerations only. 
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APPENDIX C 
 
 

SUBSURFACE EXPLORATION KEY 



 

FIELD DESCRIPTION AND CLASSIFICATION OF SOIL - Burmister System 

Soil descriptions indicated on the test boring logs are based on Standard Penetration Test (SPT) results and 

observation of the soil samples obtained. Soil samples generally described and classified as illustrated in the 

following example: 
 

Density or 

consistently Color 

Major 

Component Minor Components 

Moisture 

Content 

 
 

Dense, brown, f-m SAND, some Gravel, trace Silt, moist. 
 

1.0 DENSITY OR CONSISTENCY – The density or consistency is determined from the Standard Penetration 

Test (ASTM 1586), which corresponds to the number of blows required to drive a standard 2-inch outside 

diameter split-spoon sampler from the 6 to 18-inch depth of a 24-inch sample using a 140-pound weight 

falling freely for 30 inches. 

 

Density of 

Granular Soil 

 

Penetration Resistance 

(N-blows/ft) 

Consistency of 

Composite Clay 

Soil 

Very Loose 

Loose 

Medium Dense 

Dense 

Very Dense 

0 - 4 

4 - 10 

10 - 30 

30 - 50 

> 50 

 

< 2 Very soft 

2 - 4 Soft 

4 - 8 Medium soft 

8 - 15 Stiff 

15 - 30 Very stiff 

> 30 Hard 
 

2.0 COLOR – Visual 
 

 

3.0 SOIL COMPONENTS – The description and classification is based on the following criteria. 
 

3.1 DESCRIPTION – The components of a soil sample are described by visually estimating the 

percentage of each component by weight of the total sample. 

Major Component – The major component (>50%) is written with upper case letters for granular 

soil (SAND, GRAVEL), and a combination of upper and lower case letters for composite soil (Silty 

CLAY, Clayey SILT). 

Minor Component – The minor soil components (≤50%) are written with the first letter of each 

material in upper case, and the remaining letters in lower case (Gravel, Silt). The minor 

components are identified and prefaced in the description based on the following percentages: 

 
Description Percentage 

and 35 - 50% 

some 20 - 35% 

little 10 - 20% 

trace 0 - 10% 

Other Components – The other components within the soil which may be encountered include 

glass, bricks, trash, etc. The other components are identified and follow the major and minor soil 

components. 



 

3.2 CLASSIFICATION 

Granular Soil by Sieve Size – A granular soil sample is classified by visually estimating the particle 

size as referenced to a Standard Sieve. 

Standard Sieve Limit 
 

Material*  Upper Lower 

GRAVEL -  coarse 3-inch 3/4-inch 

 -  fine 3/4-inch No. 4 

SAND -  coarse No. 4 No. 10 

 -  medium No. 10 No. 40 

 -  fine No. 40 No. 200 

SILT  No. 200  

 
Granular Soil by Visual Identification 

Material Visual ID 

Silts and Clays Too small to see. 

Fine Sand Finest visible grain. 

Medium Sand 1/64” to 1/16” 

Coarse Sand 1/16” to 1/4” 

Fine Gravel 1/4" to 3/4" 

Coarse Gravel 3/4" to 3” 

Cobbles 3” to 6” 

Boulders Greater than 6” 

*The Gravel/Sand portions of a granular soil are further divided based on the following proportions: 
 

Gravel/Sand Proportion 

 

fine to coarse > 10% all factions 

coarse < 10% fine and medium 

medium to coarse < 10% fine 

medium < 10% fine and coarse 

fine to medium < 10% coarse 

fine < 10% medium and coarse 
 

Composite Clay Soil – A composite clay soil sample is classified by determining the smallest 

diameter thread that can be rolled manually. 
 

 
Material 

Smallest Thread  

Diameter 

Degree of  

Plasticity 

 

SILT None Nonplastic 

Clayey SILT 1/4-inch Slight 

SILT & CLAY 1/8-inch Low 

CLAY & SILT 1/16-inch Medium 

Silty CLAY 1/32-inch High 

CLAY 1/64-inch Very High 



 

Organic Soil – An organic soil sample is classified by observation of the sample structure. 
 

Material 

Topsoil - surficial soils that support plant life and which contain a high percentage 

of organic matter. 

Fibrous Peat - deposits of plant remains in which the original plant fibers are still visible. 

Amorphous Peat - deposits of plant remains in which the original plant fibers have been 

destroyed. Usually found underlying fibrous peat. 

Organic Silt - fine grained marine soils which have been transported due to erosion and 

deposited in still water below the zone of wave action. May contain shell 

fragments, organic odor, high sand content, nonplastic. 

Clayey Organic Silt  - similar to Organic Silt, low sand content, plastic. 
 

4.0 ADDITIONAL DETAILS AND DISCRIPTIVE TERMS 

SOIL STRUCTURE – produced by deposition of sediments. 

Stratified - random soil deposits of varying components or color. 

Varved - alternating soil deposits of varying thickness (i.e. clays or silts). 

Stratum - soil deposit greater than 12 inches thick. 

Layer  - soil deposit 3 inches to 12 inches thick. 

Seam -  soil deposit 1/8 inch to 3 inches thick. 

Parting/lens - soil deposit less than 1/8 inch thick. 

MOISTURE CONTENT 

Dry - moisture not apparent, dusty, dry to the touch. 

Moist - damp, but no visible water. 

Wet - visible free water. 

5.0 UNIFIED SOIL CLASSIFICATION SYMBOL AND DISCRIPTION 
 

CL Lean Clay GW Well Graded Gravel 

ML Silt GP Poorly Graded Gravel 

OL Organic Silt/ Clay Low Plasticity GM Silty Gravel 

CH Fat Clay GC Clayey Gravel 

MH Plastic Silt SW Well Graded Sand 

OH Organic Silt/Clay High Plasticity SP Poorly Graded Sand 

PT Peat SM Silty Sand 

  SC Clayey Sand 



 

GUIDELINES TO CLASSIFICATION AND IDENTIFICATION OF ROCK 
 

A. WEATHERING 
 

Fresh Fresh rock, crystals bright, few joints, may show slight staining. Rock rings under 
hammer if crystalline. 

Slightly Weathered Rock generally fresh, joints stained and discoloration extends into rock up to 1 
inch. Joints may contain clay or gouge. In granitoid rocks some occasional feldspar 
crystals are dull and discolored. Crystalline rocks ring under hammer. 

Moderately Significant portions of rock show discoloration and weathering effects. In 
Weathered  granitoid rocks, most feldspars are dull and discolored; some look clayey. Rock 

has dull sound under hammer and shows significant loss of strength as compared 
with fresh rock. 

Highly Weathered All rock is discolored or stained. In granitoid rocks all feldspars are dull and 
discolored and majority shows kaolinization. Rock shows severe loss of strength 
and can be excavated with a geologists pick. A clunking sound when struck with a 
hammer. 

Disintegrate Rock Rock texture clear and evident, but reduced in strength to strong soil. Some 
fragments of strong rock usually left. 

 
B. FRACTURING AND BEDDING 

 
Spacing Fracturing Bedding and Foliation 

More than 3 feet Massive Thick 
1 foot – 3 feet Slightly Fractured Medium 
2 inches – 1 foot Moderately Fractured Thin 

Less than 2 inches Highly fractured Very Thin 

C. GRAIN SIZE 
  

 
Fine Visible to naked eye to 1/16-inch diameter. 
Medium 1/16-inch to 1/4-inch diameter. 
Coarse Greater than 1/4-inch diameter. 

 

D. HARDNESS 
 

Very Hard Cannot be scratched with a knife or sharp pick. Breaking of hand specimens requires 
several hard blows with a geologists pick. 

Hard Can be scratched with a knife or pick only with difficulty. Hard blow of hammer required to 
detach hand specimen. 

Moderately Can be scratched with a knife or pick. Gouges or grooves to ¼ inch deep can be 
Hard excavated with hard blows of a geologists pick. Hand specimens can be detached by a 

moderate blow. 
Medium Can be grooved to a 1/16-inch deep by firm pressure on a knife or pick point. 

Can be excavated in small chips to pieces approximately 1-inch maximum size by hard 
blows of the point of a geologists pick. 

Soft Can be gouged or grooved easily with a knife or pick point. Can be excavated in chips to 
pieces several inches in size. Small thin pieces can be broken by finger pressure. 

Very Soft Can be carved with a knife. Can be excavated easily with the point of a pick. Pieces 1 inch 
or more in thickness can be broken with finger pressure. 



 

E. ROCK QUALITY DESIGNATION (RQD) 
 

RQD (Percent) Diagnostic Description 
 

Exceeding 90 Excellent 
75 – 90 Good 
50 – 75 Fair 
25 – 50 Poor 
0 – 25 Very Poor 

 

Comments: RQD is applicable to NX core only. The diameter of an NX core is 2.16 inches. RQD is 
expressed as a percentage and is determined by dividing the length of the run by the total length of 
the recovered cores pieces measuring 4-inches or greater. Core recovery is reported as a percentage 
and is determined by dividing the length of the core recovered (all pieces) by the length of the run. 
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SECTION 02200  
EARTHWORK 

 
DRAFT 

 
 
 
 
PART I- GENERAL 
 
1.01 GENERAL REQUIREMENTS 
 

1. Include GENERAL CONDITIONS and SUPPLEMENTARY CONDITIONS as part of this 
Section. 

 
2. Examine all other Sections of the Specifications for requirements, which affect work of this 

Section whether or not such work is specifically mentioned in this Section. 
 

3. Coordinate work with trades affecting, or affected by, work of this Section. Cooperate with 
such trades to assure the steady progress of all work under the Contract. 

 
1.02 WORK INCLUDED 
 
1. Perform all work required to complete the work of the Section, as indicated. Such work includes, 

but is not limited to, the following: 
 

1. Excavation, filling, grading and compaction 
2. Supplying of fill materials 
3. Construction Dewatering 
4. Sheeting, shoring and bracing 
5. Rock excavation/blasting 

 
 
1.03 RELATED WORK UNDER OTHER SECTIONS 
 

1. Erosion And Sediment Control 
2. Site Preparation 
3. Bituminous Concrete Paving 
4. Site Water Lines 
5. Storm Drainage System 
6. Sanitary Sewer System 
7. Site Furnishings 
8. Site Irrigation 
9. Lawns 
10. Planting 

 
1.04 SUBMITTALS 
 

1. Issue submittals in accordance with Division 1. Submittals under this Section shall 
include manufacturer's specifications and installation instructions. 

 
1.05 SAMPLES AND TESTING 
 

1. A 50 lb. sample of each off-site material proposed for use, and of any on-site material 
when so requested by the Architect or Geotechnical Engineer, shall be submitted for 
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approval. 
 

1. Samples shall be delivered to office of the Geotechnical Engineer, as directed. 
2. Samples required in connection with compaction tests will be taken and 

transported by the Geotechnical Engineer. 
   3. Product Data: Submit location of pits for all borrow material. 
 
1.06 COORDINATION 
 

1. The work of this Section shall be coordinated with that of other trades affecting, or 
affected by, this work, as necessary to assure the steady progress of all work of the 
Contract. 

 
2. Prior to the start of earthwork, the Contractor shall arrange an on-site meeting with the 

Architect and Geotechnical Engineer for the purpose of establishing Contractor's 
schedule of operations and scheduling inspection procedures and requirements. 

 
3. As construction proceeds, the Contractor shall be responsible for notifying the Architect 

prior to start of earthwork operations requiring inspection and/or testing. 
 
1.09 INFORMATION 
 

1. It is hereby understood that the Contractor has carefully examined the site and all 
conditions affecting work under this Section. No claim for additional costs will be allowed 
because of lack of full knowledge of existing conditions. 

 
2. Plans, surveys, measurements and dimensions under which the work is to be performed 

are believed to be correct to the best of the Architect's knowledge, but the Contractor 
shall have examined them for himself during the bidding period, as no allowance will be 
made for any errors or inaccuracies that may be found herein. 

 
3. Information on the Drawings, Reference Drawings, and in the Specifications relating to 

subsurface conditions, natural phenomena, and existing utilities and structures is from 
the best sources presently available. Such information is furnished only for the 
information and convenience of the Contractor, and the accuracy or completeness of this 
information is not guaranteed. 

 
1.10 EXISTING CONDITIONS 
 

1. The Contractor shall become thoroughly familiar with the site, consult records and 
drawings of adjacent structures and of existing utilities, and note all conditions, which 
may influence the work of this Section. 

 
2. By submitting a bid, the Contractor affirms that he has carefully examined the site and all 

conditions affecting work under this Section. No claim for additional costs will be allowed 
because of lack of full knowledge of existing conditions. 

 
3. The Contractor may, at his own expense, conduct additional subsurface testing as 

required for his own information after approval by the Owner. 
 
1.11 SUBSURFACE CONDITIONS AND SPECIAL SITE CONSIDERATIONS 
 

1. Soil borings have been made by a qualified Contractor prior to this Contract. This 
information shall be made available to bidders as specified under other Sections. The 
final results of these subsurface explorations were prepared by Geotechnical Services, 
Inc., consulting geotechnical engineers, and are hereby attached to this specification for 
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information only. Procedures for dewatering, areas to receive special fill and other 
methods and procedures specified herein shall be supplemented by this information. For 
purposes of this specification, this information will be referred to as the report. Where 
procedures within the report vary from procedures as specified herein, this specification 
shall override. The results and recommendations are available in the geotechnical report 
prepared by Geotechnical Services. Copies of this report are available from the Architect. 
Soil samples may be examined at the office of the Geotechnical Engineer. 

 
2. It is the responsibility of the Contractor under this Contract to do the excavation, filling, 

grading and rough grading to bring the existing grades to subgrade and parallel to 
finished grades as specified herein and as shown on the Drawings for this Work. The 
Contractor shall visit the site prior to submitting a bid to become familiar with the extent of 
the work to be done under this Contract. The Contractor shall be responsible for 
determining the quantities of earth materials necessary to complete the work under this 
Section. All earth materials shall be included in the Contractor's base bid. 

 
3. Site Information - data on indicated subsurface conditions are not representations or 

warrants of continuity of such conditions between subsurface explorations. It is expressly 
understood that the Owner will not be responsible for interpretations or conclusions 
drawn there from by the Contractor. Data are made available for the convenience of the 
Contractor. Neither the Owner nor the Geotechnical Engineer assumes responsibility for 
accuracy of the data other than at the particular locations and at the time the explorations 
were made. 

 
4. The subsurface data was gathered and report prepared by Geotechnical Services, Inc. 

The elevations indicated on the drill holes, borings and test pits refer to existing 
conditions. A copy of this report may be seen at the office of the Architect during normal 
working hours. 

 
1.12 QUALITY ASSURANCE 
 

1. The Owner will retain a Geotechnical Engineer to perform on-site observations and 
testing during the following phases of the construction operations. The services of the 
Geotechnical Engineer may include, but not be limited to the following: 

 
1. Observation during excavation and dewatering of building areas, parking areas 

and controlled fill areas. 
2. Observation and testing during placement and compaction of fills within the 

building area, parking area, and controlled fill areas. 
3. Laboratory testing and analysis of fill and bedding materials specified, as 

required. 
4. Observation, construction and performance of water content, gradation, and 

compaction tests at a frequency and at locations to assure conformance of this 
Specification. The results of these tests will be submitted to the Architect; copy to 
the Contractor, on a timely basis so that the Contractor can take such action as is 
required to remedy indicated deficiencies. During the course of construction, the 
Geotechnical Engineer will advise the Architect, in writing, with copy to 
Contractor if, at any time, in his opinion, the work is not in substantial conformity 
with the Contract Documents. 

 
2. The Geotechnical Engineer's presence does not include supervision or direction of the 

actual work by the Contractor, his employees or agents. Neither the presence of the 
Geotechnical Engineer, nor any observations and testing performed by him, nor any 
notice or failure to give notice shall excuse the Contractor from defects discovered in his 
work. 
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3. The Owner reserves the right to modify or waive Geotechnical Engineer services. 
 
1.13 PERMITS, CODES AND SAFETY REQUIREMENTS 
 

1. All work shall conform to the Drawings and Specifications and shall comply with 
applicable codes and regulations. 

 
2. Comply with the rules, regulations, laws and ordinances of town and state agencies and 

all other authorities having jurisdiction. Coordinate all work done within town and State 
rights of way with the appropriate agencies. Provide all required traffic control and safety 
measures, including uniformed police officers per town and State requirements. All labor, 
materials, equipment and services necessary to make the work comply with such 
requirements shall be provided without additional cost to the Owner. 

 
3. Comply with the provisions of the Manual of Accident Prevention in Construction of the 

Associated General Contractors of America, Inc. and the requirements of the 
Occupational Safety and Health Administration (OSHA), United States Department of 
Labor. 

  
4. The Contractor shall procure and pay for all permits and licenses required for the 

complete work specified herein and shown on the Drawings. 
 

5. The Contractor shall not close or obstruct any street, sidewalk, or passageway unless 
authorized in writing by the Architect. The Contractor shall so conduct his operations as 
to interfere as little as possible with the use ordinarily made of roads, driveways, 
sidewalks or other facilities near enough to the work to be affected hereby. The 
Contractor shall comply with the time limits established by the terms for trucking onto and 
off of the site. 

 
6. Any apparent conflict between the Drawings and Specifications and the applicable codes 

and regulations shall be referred to the Architect in writing, for resolution before the work 
is started. 

 
1.14 LAYOUTS AND GRADES 
 

1. All line and grade work not presently established at the site shall be laid out by a survey 
team under the supervision of a Registered Land Surveyor or Professional Engineer 
employed by the Contractor in accordance with Drawings and Specifications. The 
Contractor shall establish permanent benchmarks and replace as directed any which are 
destroyed or disturbed. 

 
2. The words "finished grades" as used herein shall mean final grade elevations indicated 

on the Drawings. Spot elevations shall govern over proposed contours. Where not 
otherwise indicated, project site areas outside of the building shall be given uniform 
slopes between points for which finished grades are indicated or between such points 
and existing grades. 

 
3. The word "subgrade" as used herein, means the required surface of excavated area, 

subsoil, borrow fill or compacted fill. This surface is immediately beneath the site 
improvements; fill materials as dimensioned on the Drawings, or other proposed surface 
material. 

 
1.15 DISPOSITION OF EXISTING UTILITIES 
 

1. Active utilities existing on the site and work areas shall be carefully protected from 
damage and relocated or removed as required by the work. When an active utility line is 
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exposed during construction, its location and elevation shall be plotted on the record 
drawings as described in this Section and both Architect and Utility Owner notified in 
writing. 

 
2. Inactive or abandoned utilities encountered during construction shall be removed if within 

the building area or grouted, plugged or capped. The location of such utilities shall be 
noted on the record drawings and reported in writing to the Architect. 

 
3. The Contractor shall notify "Dig Safe" and local utility companies prior to the start of 

construction. The "Dig Safe" number shall be submitted by the Contractor in writing to the 
Architect prior to construction. 

 
1.16 SHORING, SHEETING, AND BRACING 
 

1. Provide shoring, sheeting, and/or bracing at excavations, as required, to ensure complete 
safety against collapse of earth at sides of excavations. 

 
2. If, at any place, sufficient or proper supports have not been provided, additional supports 

shall be placed at the expense of the Contractor. Care shall be taken to prevent voids 
outside of the sheeting, but if voids are formed, they shall be immediately filled and 
compacted. 

 
3. All sheeting and bracing not ordered left in place shall be carefully removed in such a 

manner as not to endanger the construction of other structures, utilities or property 
whether public or private. All voids left after withdrawal of sheeting shall be immediately 
refilled with sand and rammed with tools adapted to that purpose or otherwise compacted 
as directed to achieve the required density. 

 
4. Shoring or sheeting shall not constitute a condition for which an increase may be made in 

the contract price with the exception that if the Architect directs in writing that certain 
shoring or sheeting shall be left in place, the contract price will be adjusted in accordance 
with General Conditions. 

 
5. Excavation support systems shall be designed to support the earth pressures, hydrostatic 

pressures, surcharge loads and other forces from existing site conditions, stored material 
and construction equipment. 

 
6. Shoring and bracing of trenches and other excavations shall, at a minimum, be in 

accordance with the latest requirements of the Department of Labor and Industries 
Bulletin No. 12, Section 10, and all subsequent amendments. 

 
7. Shoring and sheeting shall be designed by a Registered Professional Engineer and paid 

for by the Contractor. The contractor shall submit an earth shoring and bracing plan to 
the Architect for review by the Geotechnical Engineer at least 2 weeks prior to 
installation. The submittal shall include calculations and plans drawn to scale. 

 
1.17 DRAINAGE 
 

1. The Contractor shall control the grading in areas under construction on the site so that 
the surface of the ground will properly slope to prevent accumulation of water in 
excavated areas and adjacent properties. 

 
2. The Contractor shall excavate interceptor swales and ditches where shown on the 

Drawings and as otherwise necessary prior to the start of major earthmoving operations 
to insure minimal erosion and to keep areas as free from surface water as possible. 

 



EARTHWORK 
02200-7 

3. Should surface, rain or ground water be encountered during the operations, the 
Contractor shall furnish and operate pumps or other equipment and provide all necessary 
piping to keep all excavations clear of water at all times and shall be responsible for any 
damage to work or adjacent properties for such water. All piping exposed above surface 
for this use, shall be properly covered to allow foot traffic and vehicles to pass without 
obstruction. 

 
4. Presence of ground water in soil will not constitute a condition for which an increase in 

the contract price may be made. Under no circumstances place concrete fill, soil fill, lay 
piping or install appurtenances in excavation containing free water. Keep utility trenches 
free of water until pipe joint material has hardened and backfilled to prevent flotation. 

 
1.18 FROST PROTECTION 
 

1. Do not excavate to full-indicated depth when freezing temperatures may be expected, 
unless work can be completed to subgrade or piping can be installed and backfilled the 
same day. Protect the excavation from frost if placing of concrete or piping is delayed. 

 
2. The Contractor shall keep the operations under this Contract clear and free of 

accumulation of snow within the limits of Contract Lines as required to carry out the work. 
 

3. No work shall be installed on frozen ground. 
 

4. Provide heat and/or insulation to slab, footings, foundation walls, and other elements 
during freezing conditions to prevent damage from frost heaving. 

 
1.19 DISTURBANCE OF EXCAVATED AND FILLED AREAS DURING CONSTRUCTION 
 

1. The Contractor shall take the necessary steps to avoid disturbance of subgrade and 
underlying natural soils/compacted fill during excavation and filling operations. Methods 
of excavation and filling operations shall be revised as necessary to avoid disturbance of 
the subgrade and underlying natural soils/compacted fill, including restricting the use of 
certain types of construction equipment and their movement over sensitive or unstable 
materials. The Contractor shall coordinate with the Architect or Geotechnical Engineer to 
modify his operations as necessary to minimize disturbance and protect bearing soils. 

  
2. All excavated or filled areas disturbed during construction, all loose or saturated soil, and 

other areas that will not meet compaction requirements as specified herein shall be 
removed and replaced with compacted structural fill or crushed stone. Fill that cannot be 
compacted within 48 hours because of excess moisture shall be removed and replaced 
with compacted structural fill or crushed stone. Costs of removal of disturbed material 
and replacement with gravel fill or crushed stone shall be borne by the Contractor. 

 
3. If requested by the Geotechnical Engineer, the Contractor shall place a six-inch layer of 

crushed stone or 4-inch concrete mud mat over natural underlying soil to stabilize the 
disturbed areas during construction. The placement of crushed stone layer or mud mat as 
well as material costs shall be borne by the Contractor. 

 
1.20 PROTECTION OF BEARING SUBGRADES 
 

1. The Contractor shall be required to maintain stable, dewatered, and frost fee subgrades 
for foundations, pavement areas, utility trenches, and other areas as directed by the 
Architect or Geotechnical Engineer. 

 
2. The Contractor shall take precautions to reduce subgrade disturbance. Such precautions 

may include diverting storm water runoff away from construction areas, reducing traffic in 
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sensitive areas, thermal protection during cold weather periods, and maintaining an 
effective dewatering operation. 

 
3. Soils exhibiting weaving/instability or which become frozen, as determined by the 

Geotechnical Engineer, shall be over-excavated (removed) to competent bearing material 
and replaced with compacted gravel fill or lean concrete at no additional cost to the 
Owner. 

 
1.21 DEWATERING 
 

1. Based on subsurface investigations conducted prior to this Contract, it is anticipated that 
excavation may be carried out below existing groundwater levels. The Contractor shall be 
required to implement ground water control measures to maintain the ground water level 
a minimum of one foot below all final excavation levels or to propose alternative methods 
for placement of fill over existing undisturbed material with ground water at or near the 
surface in such a manner that the existing materials will not be disturbed. The Contractor 
will be required to implement ground water control measures adequate to maintain the 
excavation sufficiently dry to allow efficient use of normal excavation equipment and to 
provide a borrow material suitable for placement and compaction as specified or as 
directed by the Geotechnical Engineer. The moisture content shall not exceed 3% above 
the optimum moisture content as determined by modified Proctor test (ASTM DI557). The 
Contractor shall furnish all labor, equipment and materials in connection with handling 
ground water and surface water encountered during construction and placement of 
compacted granular fill or other material as specified. 

 
2. Not less than 14 days prior to the scheduled start of work, the Contractor shall submit his 

proposed method of dewatering and maintaining dry conditions to the Geotechnical 
Engineer for review. The submittal shall include calculations, plans, sketches, pump 
curves, method of sediment control, and disposal. The dewatering plan shall be prepared 
by a licensed Civil Engineer. Review by the Architect of the Contractor's proposed 
method of dewatering shall not relieve the Contractor of responsibility for the satisfactory 
performance of the dewatering system. The Contractor is responsible for correcting any 
disturbance of natural bearing soils or damage to structures caused by an inadequate 
dewatering system or by interruption of the continuous operation of the system as 
specified. 

 
3. The Contractor shall make the entire excavation for this work in the dry. The water level 

is to be maintained continuously one foot below bottom of excavation for the length of 
time to complete the work. The Contractor shall place all fill materials and proposed 
improvements in the dry. 

 
4. The Contractor shall, at all times during construction, provide and maintain proper 

equipment and facilities to remove promptly and dispose of properly, all water entering 
excavations and keep such excavations dry so as to obtain a satisfactory undisturbed 
bottom of excavation or subgrade condition. Dewatering shall be in operation until the fill, 
or the proposed surface condition has been completed to such extent that it will not be 
floated or otherwise damaged by allowing water levels to return to natural elevations. 

 
5. In excavations below the ground water level, it is expected that dewatering trenches or 

deep sumps will be required for pre-drainage of the soils prior to final excavation, and for 
maintaining the lowered groundwater level until construction has been completed to such 
an extent that floating, slumping or damage to excavations or materials placed does not 
occur. Monitoring of adjacent ground water levels by observation wells or other 
satisfactory means may be required. 

 
6. The Contractor shall discharge all pumped water away from the work area, and in 



EARTHWORK 
02200-9 

accordance with all applicable local codes and laws. Requirements specified herein for 
Erosion and Siltation Control shall be met during this process. 

 
7. All fill material shall be placed and compacted in the dry. The Contractor shall dewater 

excavated areas as required to perform the work and in such a manner as to preserve 
the undisturbed Commonwealth of the natural inorganic or other subgrade soils. 

 
8. The Contractor shall verify that the construction and/or operation of his dewatering 

system will not adversely affect any well, pond, stream structure, utility, etc., on or 
adjacent to the area being dewatered. 

 
 
PART 2 - PRODUCTS 
 
2.01 MATERIALS 
 

1. Fill material shall be obtained from required on-site cut to the extent suitable material is 
available and off-site to the extent suitable material is not available from on-site cuts. 

  
2. On-site material for use in compacted fill shall be natural inorganic granular soil taken 

from areas of cut after removal of pavement, topsoil, or other unsuitable materials. 
 

3. Fill materials shall be well-graded within specified gradation limits. Gradation of backfill 
materials shall be determined in accordance with ASTM D-422. 

  
4. Crushed Stone: Crushed stone processed from a stone quarry, washed, graded, free of 

organic materials. Gradation is as follows: 
 
 

1. 1/2" Crushed Stone 
U. S. SIEVE NO.  % PASSING BY WEIGHT 

    2"    100 
    1/2"    85-100 
    3/8"    15-45 
    #4    0-15     

#8    0-5 
 

2. 3/4" Crushed Stone  
U.S. SIEVE NO.  % PASSING BY WEIGHT 

    1"    100 
    3/4"    90-100 
    1/2"    10-50 
    3/8"    0-20 
    # 4    0-5 

 
3. 1-1/2" Crushed Stone  

U.S. SIEVE NO.  % PASSING BY WEIGHT 
    2"    100 
    1-1/2"    95-100 
    1”    35-70 
    3/4"    0-25 
 

4. Structural Fill: Well-graded, hard, durable, natural sand and gravel, free from ice and 
snow, roots, sod, rubbish, and other deleterious or organic matter. Material shall conform 
to the following gradation requirements: 
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U.S. SIEVE NO.  % PASSING BY WEIGHT 
4"    100 
#4    40-70 
#40    25-45 
#200    0-12 

 
6. Ordinary/Common Fill: Well-graded, natural, inorganic soil approved by the Architect and 

meeting the following requirements: 
 

1. It shall have less than 3% organic matter, free from weak, compressible, or 
frozen materials, and of stones larger than eight inches in dimension. It shall not 
contain granite block, concrete, masonry rubble, roots, stumps or other similar 
materials. 

 
2. It shall be of such nature and character that it can be compacted to the specified 

densities. 
 

3. Topsoil and the zone directly below the topsoil indicated on the borings as 
"subsoil" shall not be considered Ordinary Fill nor shall topsoil, or subsoil 
stockpiled on the site. Where subsoil is encountered, it shall be stripped 
separately from the topsoil and the granular material directly beneath the subsoil. 
This excavated material shall only be utilized in lawn areas, playfield areas or 
other non-structural areas, and shall be placed in these areas at distances away 
from adjacent site improvements as specified herein or as directed by the 
Architect. 

 
4. Material from excavations on the site may be used as Ordinary Fill if it is deemed 

acceptable by the Geotechnical Engineer. 
  

7. Unsuitable Material which is classified as "unsuitable" shall be material having at least 
one of the following properties:  

 
1. Material with a maximum unit dry weight per cubic foot less than 90 lbs., as 

determined by ASTM D1557. 
2. Material containing greater than 3% organic matter by weight, organic silt, peat, 

construction debris, roots and stumps. 
3. Material deemed unsuitable by the Geotechnical Engineer based on its inherent 

inability to perform satisfactorily as a bearing stratum. 
4. Soil, which is allowed to become frozen, saturated, or unstable because of the 

contractor’s failure to employ appropriate dewatering, excavation methods, or 
weather protection is not deemed unsuitable soil but rather represents a 
condition in which the subgrade was not adequately prepared and/or protected. 

 
8. Blast Rock Fill: Shall be broadly graded blasted rock with a maximum size of 12 inches, 

25% smaller than six inches and 10% finer than 3/4 inch. Occasional boulders up to 18 
inches will be permitted near the base of the fill. 

 
1. General site rock fill (outside the building area) may be placed up to within 42 

inches of finish grade in pavement areas and to within 18 inches of inverts of 
utility lines. First lift over the top of rock fill shall be a choke stone layer 18 inches 
thick. Compaction shall be by minimum of four coverages of a self-propelled 
vibratory drum roller in each direction (i.e. north-south and east-west). The 
minimum weight of the drum shall be 10,000 lbs. Compaction may also be by 
four coverages of heavy track equipment such as a CAT D8 Bulldozer or other 
heavy track equipment approved by the Geotechnical Engineer. 

2. Rock shall not be placed within a five-foot horizontal distance on either side of 
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any proposed utility line. The intent is to leave a zone of granular fill that can later 
be excavated for installation of utilities. Also, large rock fragments shall be kept 
away from utility pipes. 

 
9. Choke Stone: Shall have a maximum rock size of nine inches and shall have 50% finer 

than 1-1/2 inch and 25% finer than 3/4 inch. 
 

10. Sand Fill: Shall consist of well-graded natural sand, free from organic, other weak or 
compressible materials, or frozen materials, Conforming to the following gradation: 

 
U.S. SIEVE NO.  % PASSING BY WEIGHT 

#4    100 
#50    15-40 
#100    2-10 
#200    0-5 

 
11. Slab Base Course : Shall be hard, durable, natural sand and gravel, free from ice and 

snow, roots, sod, rubbish, or organic matter. Material shall conform to the following 
gradation requirements: 

 
U.S. SIEVE NO.  % PASSING BY WEIGHT 

2"    100 
#4    40-70 
#40    25-45 
#200    0-10 

 
 
PART 3 - EXECUTION 
 
3.01 GENERAL EXCAVATION 
 

1. Excavate all materials encountered to allow construction of the proposed building and 
structures, utilities and site work as shown on the Drawings and as hereinafter specified. 

 
2. Excavate to levels shown for footings and structures, as required to provide working 

clearance and to allow adequate inspection and to subgrades outside of buildings and 
structures as specified herein and as shown on Drawings. 

 
3. In planted areas, remove ledge, boulders and other obstructions to a depth of at least two 

feet below finished grade. 
 

4. Remove from the site and legally dispose of all debris and other excavated material not 
needed for, or suitable for, fill except as otherwise specified herein. Remove all materials 
subject to rot or attack by termites. 

 
5. In general, the Contractor will be permitted to use machine excavation to the bottom of fill 

under concrete slabs on grade. The final three inches under footings and foundations 
shall be excavated using a straight blade bucket. If the final three inches cannot be 
satisfactorily excavated using a straight blade bucket without disturbing subgrades, the 
Contractor shall use alternative methods, including hand excavations. Alternative 
methods shall be subject to approval by the Architect or Geotechnical Engineer. 

 
6. Unsuitable Soil Conditions: 

 
a. If unsuitable bearing materials are encountered at the specified subgrade depths, 

the Contractor shall notify the Architect. The Contractor shall carry excavation 
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deeper and replace the excavated material with compacted fill or concrete as 
directed by the Architect or Geotechnical Engineer. Soil subgrades, which are 
unstable due to inadequate construction dewatering or excessive subgrade 
disturbance, are not deemed unsuitable soils. 

b. Removal of such material and its replacement as directed will be paid for as extra 
compensation in quantity approved by the Architect. Only changes in the work 
authorized in advance by the Architect in writing shall constitute an adjustment in 
the Contract Price. 

c. Material that is not within +\- 3% optimum moisture for compaction of the 
particular material in place as determined by the Architect or the Geotechnical 
Engineer and is disturbed by the Contractor during construction operations so 
that proper compaction cannot be reached shall not be construed as unsuitable 
bearing materials. This material shall be removed and replaced with lean 
concrete or structural fill as directed by the Architect or Geotechnical Engineer at 
no additional cost to the Owner. 

d. The Contractor shall follow a construction procedure, which permits visual 
identification of firm natural ground. 

e. The volume of unsuitable material shall be measured by profiling the in-place 
topography and calculation by the average-end-area method or other method 
deemed acceptable by the Geotechnical Engineer. The contractor’s Licensed 
Surveyor or Professional Engineer shall prepare the calculations. Payment limits 
shall be for rock excavation. 

 
7. Excessive Excavation: If any part of the general or trench excavation is carried, through 

error, beyond the depth and the dimensions indicated on the Drawings or called for in the 
Specifications, the Contractor at his own expense, shall furnish and install compacted 
gravel fill, concrete, or take other remedial measures as directed by the Architect to bring 
fill material up to the required level. 

  
3.02 TRENCH EXCAVATION 
 

1. Excavate as necessary for all footings, structures, pipes, storm and sanitary drainage, 
electrical, gas, water, related structures and appurtenances, and for any other trenching 
necessary to complete the work. Unless otherwise indicated, provide separate trench for 
each utility. 

 
2. Definitions: 

 
1. "Trench excavation" shall be defined as an excavation in which the bottom width 

does not exceed seven feet, and the top width does not exceed twice the depth 
or where footings are excavated by backhoe. Refer to Drawings for any special 
trenching conditions for utilities, structures, etc. 

 
2. The words "invert" or "invert elevation" as used herein mean the elevation at the 

inside bottom of pipe or channel. 
3. The words "bottom of the pipe" as used herein means the elevation at the base 

of the pipe at its outer surface. 
 

3. In general, machine excavation of trenches will be permitted with the exception of 
preparation of pipe beds, which will be handwork. Excavate by hand or machine methods 
at least six inches below the bottom of all utilities. 

 
4. Trench excavation shall include the removal of all materials encountered. During 

excavation, materials determined to be suitable for backfilling shall be piled in an orderly 
manner a sufficient distance from the banks of the trench to avoid overloading and to 
prevent slides or cave-ins. All excavated materials not required or unsuitable for backfill 
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shall be removed and legally disposed of off the site. The banks of trenches shall be cut 
as near vertical as practicable to the extent allowed by OSHA. 

 
5. The Contractor shall provide, at his own expense, suitable bridges over trenches where 

required for accommodation and safety of the traveling public and as necessary to satisfy 
the required permits and codes. 

 
6. Trenches shall be excavated to the necessary width and depth for proper laying of pipe 

or other utility and shall have vertical sides or slopes as required by codes. Minimum 
width of trenches shall provide clearance between the sides of the trench and the outside 
face of the utility. Maximum trench sizes are as shown on the Drawings or as specified 
herein. The depth of the trench shall be six inches below the bottom of the pipe barrel or 
respective utility. If the existing soil is not suitable, the Architect or Geotechnical Engineer 
may approve removal and replacement of material. Costs for removal and replacement 
materials will be based on Unit Prices. 

 
7. Coordinate all utility and trench backfilling with the trades involved. 

 
3.03 ROCK EXCAVATION 
 

1. Definitions and Classifications: The following classifications of excavation will be made 
only when rock excavation is required. 

 
1. "Earth Excavation" consists of removal and disposal of pavement and other 

obstructions visible on ground surface; underground structures and utilities 
indicated to be demolished and removed; material of any classification indicated 
in data on subsurface conditions; and other materials encountered that are not 
classified as rock excavation. 

2. "Rock Excavation" consists of removal and disposal of materials encountered 
that cannot be excavated without continuous and systematic drilling and blasting 
or continuous use of a ripper or other special equipment, except such materials 
that are classed as earth excavation. Typical of materials classified as rock 
excavation are as follows: 

 
1. Consolidated Bedrock. 

  
2. Boulders on site, outside trench limits, exceeding two cubic yards in 

volume. 
3. Boulders within trench limits, exceeding one cubic yard in volume. 

 
3. Should highly fractured or weathered bedrock be encountered during excavation, 

the following shall apply: 
 

1. When the material is encountered in trenching operations or under 
footings, it shall be excavated or ripped with a hydraulic backhoe equal 
to or larger than a Caterpillar 235 excavator and will be classified as 
Earth Excavation. When it is demonstrated to the satisfaction of the 
Architect and the Geotechnical Engineer that this material can no longer 
be removed with a hydraulic backhoe and requires drilling and blasting, 
this material shall be classified as Rock Excavation. - For excavation 
procedures when this material is encountered under footings, refer to 
paragraph below. 

 
4. Intermittent drilling and ripping performed to increase production and not 

necessary to permit excavation of material encountered will be classified as 
Earth Excavation. 
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5. Allowance for Rock Excavation: The Contractor shall carry in the Base Bid an 

allowance for xxx cubic yards of rock encountered in trench excavation removed 
from the site. The Contractor shall also carry in the Base Bid an allowance of xxx 
cubic yards of open rock excavation removed from the site. The Base Bid shall 
cover all costs relating to such rock excavation, including blasting, removal and 
placement of the excavated material, overhead and profit. The Owner for 
excavation herein defined will pay no amount other than that herein specified. 

 
1. If the total quantity of Rock Excavation, open and/or trench, exceeds the 

amount of Rock Excavation included in the Contract as listed above, the 
Owner shall pay the excess excavation at the unit prices as indicated in 
the contract. 

2. If the total quantity of Rock Excavation, open and/or trench, is less than 
the amount of Rock Excavation included in the Contract as listed above, 
the Contract sum will be decreased by the difference in Rock Excavation 
multiplied by the unit prices listed in the contract. 

2. Measurements: 
 

1. When, during the process of excavation, rock is encountered, such material shall 
be uncovered and exposed in such a manner that the unbroken ledge surface is 
clearly visible, and the Contractor shall notify the Architect, before proceeding 
further. The areas in question shall then be cross sectioned as hereinafter 
specified. 

2. Failure on the part of the Contractor to uncover such material and to notify the 
Architect and proceeding by the Contractor with the rock excavation before 
cross-sections are taken, will forfeit the Contractor's right of claim towards the 
stated allowance or additional payment over and above the stated allowance at 
the quoted unit price. 

3. The Contractor shall employ and pay for a licensed Registered Civil Engineer or 
Land Surveyor to take cross-sections of rock before removal and to make 
computations of volume of rock encountered within the Payment Lines. Cross-
sections shall be taken in the presence of the Geotechnical Engineer and the 
computations approved by the Architect. The volume calculations shall be by the 
average end area method. The Owner has the option to perform independent 
cross-sections and computations of rock quantities. 

4. Where removal of boulder or ledge is required outside the established payment 
lines, the Architect shall determine the extent of this removal and basis of 
payment. 

 
3. Blasting: Obtain written permission and approval of method from local authorities before 

proceeding with rock excavation. Explosives shall be stored, handled, and employed in 
accordance with state and local regulations or, in the absence of such, in accordance 
with the provisions of the "Manual of Accident Prevention of Construction" of the 
Associated General Contractors of America, Inc. 

 
1. Notify the Architect at least 48 hours before any intended blasting and do no 

blasting without his specific approval of each blasting operation. 
2. Contractor shall present evidence that his insurance includes coverage for 

blasting operations before doing any blasting work. A pre-blast survey shall be 
performed for all buildings and utilities within a radius of 150 feet from the 
blasting zone or conforming to the ordinance governing blasting and the Fire 
Department regulations. 

3. All rock blasting shall be well covered with heavy mats or timbers chained 
together and the Contractor shall take great care to do no damage to existing 
structures, utility lines and trees to remain. 
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4. Any damage caused by the work of this Contractor shall be repaired to the full 
satisfaction of the Architect at no additional cost to the Owner. 

5. Any rock fragments or loose material from blasting operations shall be removed. 
All voids shall be filled with a leveling mat of structural fill or lean concrete as 
directed by the Geotechnical Engineer. 

6. At least 2 weeks prior to blasting the contractor shall submit a blasting plan 
indicating blasting agents to be used, drill hole depths and spacing, powder 
factors, personnel, vibration limits and method of measurement, for review by the 
Geotechnical Engineer. 

 
4. Complaints: 

 
1. Report all blasting complaints to the Architect within 24 hours of receipt thereof. 

Include the name, address, date, time received, date and time of blast 
complained about, and a brief description of the alleged damages or other 
circumstances upon which the complaint is predicated. Assign each complaint a 
number, and number all complaints consecutively in order of receipt. 

2. Submit a summary report to the Architect each month which indicates the date, 
time and name of person investigating the complaint, and the amount of 
settlement, if any. 

3. When settlement of a claim is made, furnish the Architect with a copy of the 
release of claim by the claimant. 

4. Immediately notify the Architect, throughout the statutory period of liability, of any 
formal claim or demands made by attorneys on behalf of claimants, or of serving 
of any notice, summons, subpoena, or other legal documents incidental to 
litigation, and of any out-of- court settlement or court verdict resulting from 
litigation. 

5. Immediately notify the Architect of any investigations, hearings, or orders 
received from any governmental agency, board or body claiming to have 
authority to regulate blasting operations. 

 
5. If ledge is encountered within the limits of the Proposed Building Area, the Contractor 

shall excavate this material 18 inches below subgrade of footings and 12 inches below 
subgrade of slabs unless otherwise directed by the Architect or Geotechnical Engineer. 
All loose or shaken rock shall be removed and replaced with compacted gravel fill or lean 
concrete as specified herein. 

  
6. Rock excavation for foundations outside of the Building Area: Remove rock to foundation 

or footing subgrade. All rock bottoms for foundations shall be carefully examined. Loose 
or shaken rock shall be removed to solid bearing, and the rock surface leveled, or 
shelved to a slope not exceeding one inch per two feet, or as directed. 

 
7. Excavate rock encountered in grading under paved areas, lawns and plant beds to 

subgrade as specified herein and shown on the Drawings. All boulders or protruding rock 
outcrops shall remain undisturbed at lawns and plant beds when so directed by the 
Architect. Rock shall be fractured six inches below subgrade of paved areas, but this six-
inch layer shall remain in place. 

 
8. If any part of the rock excavation at footings be carried beyond the depth and the 

dimensions indicated on the Drawings or called for in the Specifications, the Contractor 
shall, at his own expense, furnish and install concrete of same strength as footings to the 
required subgrade level of the footings as shown on the Drawings. Doweling or other 
corrective structural measures as directed by the Architect may also be required to 
properly anchor or reinforce the concrete. If rock excavation is carried beyond the depth 
and dimensions to subgrade in other areas, the Contractor shall, at his own expense, 
furnish and install compacted gravel fill to subgrade as directed by the Architect. 
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9. Basis of Payment: The total amount of rock excavation will be based upon the volume of 

rock excavated within and/or above the lines referred to in the next paragraph as 
"Payment Lines". The payment lines are only to be used as a basis of payment and are 
not to be used as limits of excavation. Limits of excavation area as shown on the 
Drawings and as specified herein. 

 
10. Payment Lines for Rock Excavation: 

 
1. Payment lines for columns and footings within the building shall be a vertical line 

one foot from the toe of the footings; the depth shall be measured at 24 inches 
below the bottom elevations shown on the Drawings. If rock is to remain directly 
below the bottom of the footings within the Building Area, payment lines shall be 
six inches below the bottom elevation of the footing as shown on the Drawings. 
Payment lines for walls to be damp- proofed shall be a vertical line two feet 
outside the walls. Payment lines for footings outside of the building shall be six 
inches below the bottom of footings. Vertical payment lines shall be as specified 
hereinafter. 

2. Payment lines for manholes and catch basins shall be one foot outside of the 
outer wall and six inches below subgrade beneath the structure. 

3. Payment lines for rock excavation under slabs on grade shall be six inches below 
the bottom elevation of the specified gravel base course outside of the building 
and 12 inches below subgrade for slabs within the building. 

4. Payment lines for rock excavation at paved areas and lawns shall be six inches 
below respective subgrades. 

5. Payment lines for rock excavation under pipes within the building and for utility 
trenches outside the building lines shall in no case be calculated as greater in 
width than the outside diameter of the pipe plus two feet for pipes up to 18 
inches. For pipes 18 inches and larger payment lines shall in no case be 
calculated as greater in width than the outside diameter of the pipe plus three 
feet. Payment lines at bottom of all pipe and utility trenches shall be six inches 
below subgrade. 

 
3.04 PROOF-ROLLING 
 

1. Contractor shall be required to proof roll foundation and pavement subgrades prior to 
foundation construction or the placement and compaction of fill materials. 

 
2. Proof rolling of foundation subgrades shall include at least ten passes of a small vibratory 

plate compactor for trench excavations or six passes of a heavy vibratory roller for open 
areas. 

 
3. Proof rolling of pavement subgrades shall include four passes of a heavy vibratory roller. 

 
4. If groundwater is located within two feet of foundation or pavement subgrade, proof 

rolling may be eliminated. However, the Contractor shall demonstrate care during 
excavation so as to minimize subgrade disturbance. 

 
5. The Geotechnical Engineer shall visually observe Proof rolling. Foundation construction 

or replacement of fill materials shall not commence until the Geotechnical Engineer has 
witnessed subgrade conditions and proof rolling operations. 

 
6. Soils which exhibit weaving or instability during the proof rolling operations as determined 

by the Geotechnical Engineer shall be removed and replaced with compacted Structural 
Fill or Crushed Stone at no additional cost to the Owner. 
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3.05 FILLING AND GRADING 
 

1. Samples and Testing: 
 

1. All fill materials, and their placement shall be subject to quality control testing. 
The Owner shall pay for all testing except that the Contractor will bear cost of 
testing materials, which fail to conform to Specifications.  Test results and 
laboratory recommendations will be available to Contractor. All sieve analyses for 
conformance of on-site and off-site fill materials to be used in the work shall be 
done by means of a mechanical wet sieve analysis and in accordance with 
ASTM D-422. 

2. The Owner will retain a Geotechnical Engineer to provide personnel, qualified by 
training and experience, to be at the site to observe preparation for the 
placement of compacted fills, to observe excavation and dewatering required for 
the work, and to observe earthwork operations and report on the conformity of 
operations with these Specifications. All service and approvals given by the 
Geotechnical Engineer shall not relieve the Contractor of his responsibility for 
performing the work in accordance with these Specifications. The Contractor 
agrees to accept as final the results of field and laboratory tests performed by the 
above representatives. As stated hereinbefore, the Owner reserves the right to 
modify or waive Geotechnical Engineer's services. 

3. Excavated material taken directly from on-site cuts that will meet these 
Specifications may be used as Ordinary Fill or Structural Fill provided the 
Contractor obtains written approval from the Architect. No such fill material shall 
be put in place until approved for use by the Architect in writing. 

4. Field density tests will be made by the Geotechnical Engineer in accordance with 
the Method of Test for ASTM Designation D1556 or D2944, to determine the 
adequacy of compaction; the location and frequency of such field tests shall be at 
the Geotechnical Engineer's discretion. 

5. The Contractor shall notify the Architect or the Geotechnical Engineer when an 
area is ready for compaction testing. This notification shall be 48 hours in 
advance of placing or final compaction so that the Geotechnical Engineer has 
adequate time to take compaction tests. 

6. The Architect or his designated representative shall have the right to observe the 
installation of all controlled compacted fills. 

7. Testing of materials as delivered may be made from time to time. Materials in 
question may not be used, pending test results. Tests of compacted materials will 
be made regularly. Remove rejected materials and replace them with new, 
whether in stockpiles or in place. 

8. Cooperate with the Geotechnical Engineer in obtaining field samples of in-place 
materials after compaction. Furnish incidental field labor in connection with these 
tests. The Contractor will be informed by the Geotechnical Engineer of areas of 
unsatisfactory density which may require improvement by removal and 
replacement, or by scarifying, aerating, sprinkling (as needed), and re-
compaction prior to the placement of the new lift. No additional compensation 
shall be paid for work required to achieve proper compaction. 

9. The Geotechnical Engineer's presence does not include supervision or direction 
of the actual work by the Contractor, his employees, or agents. Neither the 
presence of the Geotechnical Engineer nor any observations and testing 
performed by him shall excuse the Contractor from defects discovered in his 
work. 

10. In no case will frozen material be allowed for use in fill, backfill, or rough grading 
material. 

11. Stones or rock fragments larger than four inches in their greatest dimension shall 
not be permitted within the top six inches of subgrade of any fills or 
embankments. 
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2. Placing, Spreading and Compacting Fill Material: 

 
1. Fill materials are to be placed as designated herein and as indicated on the 

Contract Drawings. 
 
1. Crushed Stone shall be placed as follows and compacted as specified 

herein:  
 
1.)  Under and around utility structures and around foundation drains 

and underdrains. 
2.)  Behind retaining walls, and under rip rap. 
3.)  Where otherwise shown on Drawings or as directed by the 

Architect. 
 

2. Structural Fill shall be placed as follows and compacted in lifts to a 
minimum of 95% maximum dry density per the Modified Proctor Test 
(ASTM D 1557) as specified herein: (Refer to table specified herein for 
compaction methods and lift requirements.) 

 
1.)  Within building pad areas. 
2.)  As a subgrade fill for all material to be placed controlled 

compacted fills under exterior concrete slabs, foundations, on 
grade stairs, and other soil bearing situations. 

3.)  Wherever a structural fill is called for or shown on the Drawings. 
 
3. Ordinary Fill shall be placed as follows and compacted as specified 

herein:  
1.)  In general, areas such as lawn or parking islands except where 

Structural Fill is shown. 
2.)  Wherever Ordinary Fill is called for and as specified 

hereinbefore. 
3.)  Wherever Structural Fill, Crushed Stone, Sand Fill or Topsoil is 

not required herein or on the Drawings. 
 

4. Blast Rock Fill may be placed up to within three feet of finish grade in 
pavement areas and within two feet of finish grade in lawns, and to within 
30 inches of inverts of utility lines and proposed utility routes. First lift 
over the top of rock fill shall be choked stone layer 18 inches thick which 
shall be a well-graded mixture of sand, gravel, and blasted rock with 
maximum stone size less than nine inches. Compaction shall be by 
minimum of six coverages of a self-propelled vibratory drum roller in 
each direction (i.e. north-south and east-west). The minimum weight of 
the drum shall be 1 0,000 lbs. Compaction may also be by four 
coverages of heavy track machinery such as a Caterpillar D8 or other 
track machinery approved by the Geotechnical Engineer. 

 
1.)  Blast Rock Fill shall not be placed within 30 inches vertically of 

exterior concrete slabs (i.e. sidewalks, loading docks, etc. 
2.)  Rock shall not be placed within a five-foot horizontal distance on 

either side of any proposed utility line. The intent is to leave a 
zone of granular fill that can later be excavated for installation of 
utilities. Also keep large rock fragments away from any utility 
lines. 

3.)  Place woven filter fabric (Mirafi 500X or equivalent) over Blast 
Rock Fill. 
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5. Sand Fill shall be placed as follows and compacted as specified for the 

particular item: 
 

1.)  As a bedding material for PVC electrical conduit where concrete 
is not required, telephone-cable, primary electric service and gas 
pipe. 

2.)  Where otherwise specified or shown on the Drawings. 
 

6. Slab Base Fill shall be placed in minimum 6-inch lift under concrete floor 
slabs. 

 
7. Subsoil shall be used only under lawn areas and athletic fields. This 

material shall not be placed closer to areas being otherwise prepared 
than a 1:1 angle of repose x depth of fill for the particular area. For 
instance, if a fill is four feet deep, subsoil may not be placed closer than 
four feet to the area being otherwise prepared. 

 
1.)  Unsuitable Earth Materials shall be removed from the site. 
2.)  The fill material shall be placed in uniform horizontal layers and 

compacted as specified herein. 
 

8. Each layer shall be spread evenly and shall be thoroughly mixed during 
the spreading to obtain uniformity of material in each layer. So far as 
practicable, each layer of material shall extend the entire length and 
width of the area being filled plus two additional feet horizontally along 
each side for every one foot of fill required. 

  
3. All fill material shall be placed and compacted in the dry. The Contractor shall 

dewater excavated areas as required to perform the work, and in such a manner 
as to preserve the undisturbed bearing capacity of the subgrade soils. In freezing 
weather, a layer of fill shall not be left in an uncompacted state at the close of a 
day's operation. Prior to terminating operations for the day, the final layer of fill, 
after compaction, shall be rolled with a smooth-wheeled roller to eliminate ridges 
of soil left by tractors, trucks and compaction equipment. 

4. The Contractor shall not place a layer of compacted fill on soil that was permitted 
to freeze prior to compaction or on snow or ice. Removal of these unsatisfactory 
materials will be required as directed by the Owner. 

5. When the moisture content of the fill material is below optimal moisture 
necessary for compaction as specified herein, water shall be added until the 
moisture content is as specified. 

6. When the moisture content of the fill material is above the optimal moisture 
necessary for compaction as specified herein, the fill material shall be aerated by 
blending, mixing, or other satisfactory methods until the moisture content is as 
specified. 

7. After each layer has been placed, mixed and spread evenly, it shall be 
thoroughly compacted to the specified density. Compaction shall be continuous 
over the entire area and the equipment shall make sufficient passes to ensure 
that the desired density is obtained. A minimum of four coverages with 
acceptable compaction equipment described hereinafter is a requirement. These 
coverages are to be provided as systematic compactive effort; incidental 
coverages due to construction vehicle traffic through the area will not be 
included. 

 
3. Structural Fill: All fills within the building area shall be made with Structural Fill as defined 

herein and shown on the Footing Zone of Influence detail included herein. No excavated 
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on-site material will be acceptable as Structural Fill unless specifically approved by 
testing as specified herein. 

 
4. Allowance for Unsuitable Materials and replacement with Structural Fill: The Contractor 

shall include in his base bid xxx cubic yards for the removal of Unsuitable Materials and 
Structural Fill in place and graded as specified herein to be used as directed by the 
Architect or the Geotechnical Engineer. This quantity of Structural Fill is in addition to the 
requirements for Structural Fill in areas as specified herein and as shown on the Contract 
Documents and is to be used at the discretion of the Architect or the Geotechnical 
Engineer. 

 
5. Backfilling of Trenches, Structures and Foundations: 

 
1. Areas to be backfilled shall be free of construction debris, refuse, compressible 

or decayable materials and standing water. Do not place fill when temperature is 
below 30 degrees F and when fill materials or layers below it are frozen unless 
specifically approved by the Geotechnical Engineer. 

2. Requirement of description, placement, compaction and spreading of fill 
materials as specified herein shall be applicable to backfilling operations. 

3. Structural Fill shall be used as Backfill around manholes and other structures. 
Excavated material may be used if approved by the Architect or Geotechnical 
Engineer. 

4. Backfilling of foundations, structures and retaining walls shall not commence until 
construction finish grade has been approved, forms removed, and the excavation 
cleaned of trash and debris. Backfill shall not be placed against walls until they 
are braced or cured sufficiently to develop the strength necessary to withstand, 
without damage, the pressure that will result from backfilling and compacting 
operations. If fill is required on both sides of a wall, it shall be brought up 
simultaneously and evenly on both sides. Avoid damage to the walls and to 
damp-proofing and waterproofing and other work in place. Allow seven days from 
the date of application of waterproofing before backfilling. Stones larger than four 
inches maximum dimension shall not be permitted in the upper six inches of fill or 
horizontally within 12 inches of walls. 

5. Do not commence backfilling operations of utility trenches until all piping, 
conduits, etc. have been installed, tested and approved and the locations of all 
pipe and appurtenances have been recorded. Backfill carefully by hand around 
pipe to depth of one foot above top of pipe using material specified herein and 
tamping firmly in layers not exceeding six-inch layers, compacting by hand 
rammers or mechanical tampers. When a manufacturer of utility line materials 
suggests backfill materials and methods other than those specified herein, such 
requirements shall govern providing the finished work equals or exceeds the 
result obtained by the materials and methods specified herein. Water mains shall 
be hand backfilled to a minimum cover of 18 inches before mechanical 
equipment can be used to backfill trench. 

6. Sand Bedding will be required below all pipe unless otherwise shown on the 
Drawings or specified herein. Crushed Stone is required under utility structures 
where shown on the Drawings. Gravel Bedding, Sand Bedding or Crushed Stone 
shall be placed to the full width of the trench and under utility structure 
foundations as indicated on the Drawings. After a pipe is bedded, the trench shall 
be filled to the centerline of the pipe with Gravel Fill or Sand Bedding except at 
the joint. After the joint is inspected, that portion shall be filled in with Sand 
Bedding. Material under and around the pipe shall be carefully and thoroughly 
tamped. 

7. From the centerline of the pipe to a point 12 inches above the top of the pipe the 
backfill shall be Structural Fill or Sand Fill placed by hand and hand tamped. 
Above this point, backfill shall be placed in layers six inches deep and each layer 
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shall be compacted with mechanical tampers to not less than 95% of maximum 
density at optimum moisture of the material. This backfill shall be carried up to 
the bottom of materials specified to be placed for surfacing requirements. 

8. Utilities shall not be laid directly on ledge, boulders or other hard material. This 
material shall be removed as specified herein within trench limits, and within 
vertical planes one foot outside of structure walls. Backfill will be placed in eight-
inch lifts and thoroughly compacted. If hand guided compaction equipment is 
used, fill shall be placed in six-inch lifts. All rock excavation shall be considered 
unsuitable for backfill around utilities. Ordinary fill may be used as backfill in 
areas specified herein. 

9. Coordinate all utility and trench backfilling with the trades involved. 
 

6. Compaction Equipment: 
 

1. Compaction shall be accomplished by vibratory rollers, multiple wheel pneumatic 
tired rollers or other types of approved compacting equipment. Loaded trucks, 
low beds, water wagons and the like shall not be considered as acceptable 
compaction equipment unless specifically approved by the Architect or 
Geotechnical Engineer for a particular location. Equipment shall be of any such 
design that it will be able to compact the fill to the specified density in a 
reasonable length of time. All compaction equipment shall be subject to the 
approval of the Geotechnical Engineer. 

 
7. Compaction Requirements: 

 
1. The following table lists minimum compactive efforts and lift weights which are 

required for all fill materials. Compaction of each lift shall be completed before 
compaction of the next lift is started. The compaction equipment shall make an 
equal number of transverse and longitudinal coverages of each lift. Allow the 
Geotechnical Engineer sufficient time to make necessary observations and tests. 
The degree of compaction for fill placed in various areas shall be as follows: 

 
Relative Compaction 

 
1. Within buildings and structures: 

-Under footings 95% 
-under slab 95% 

 
2. Outside building areas: 

-within paved areas 95% 
-within lawn areas 85%  
and playing fields 

 
• Percent of maximum dry density of the material at optimum moisture content as 

determined by methods or tests for ASTM designation D 1557. 
 

8. Methods: The compaction alternatives given below are stated to provide minimum 
compaction standards only and in no way relieves the Contractor of his obligation to 
achieve the specified degree of compaction by whatever additional effort is necessary. 

 
1. All fill to be placed "in-the-dry" with the exception specified hereinafter. If, in the 

opinion of the Architect or the Geotechnical Engineer, the Contractor has 
followed a logical sequence of construction procedures, has employed the proper 
and necessary equipment, and has otherwise conducted himself in a 
workmanlike manner, but still cannot effectively dewater the excavation, the 
Architect or the Geotechnical Engineer may permit the Contractor to place a first 
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lift of Gravel or Crushed Stone fill "in-the-wet". Fill placed in-the-wet must meet 
the gradation and placement requirements specified herein. The quantity of fill 
placed in-the-wet must be no greater than deemed necessary by the Architect 
and must be limited to the lowermost lift. 

 
9. Moisture Control: 

 
1. Variation of moisture content in fill and backfill materials shall be limited to 

Optimum Moisture (-l% to +2%). Moisture content shall be as uniformly 
distributed as practicable within each lift and shall be adjusted as necessary to 
obtain the specified compaction. 

2. Material which does not contain sufficient moisture to be compacted to the 
specified densities shall be moisture conditioned by sprinkling, discing, 
windrowing, or other method approved by the Geotechnical Engineer. 

 
1. Material conditioned by sprinkling shall have water added before compaction. 

Uniformly apply water to surface of subgrade or layer of soil material to obtain 
sufficient moisture content. The Contractor shall maintain sufficient hoses and/or 
water distributing equipment at the site for this purpose. 

 
3. Material containing excess moisture shall be dried to required Optimum Moisture 

before it is placed and compacted. Excessively moist soils shall be removed and 
replaced and shall be scarified by use of plows, discs, or other approved 
methods, and air-dried to meet the above requirements. 

4. Materials, which are within the moisture requirements specified above, but which 
display pronounced elasticity or deformation under the action of earthmoving and 
compaction equipment, shall be reduced to Optimum Moisture Content, or below, 
to secure stability. 

5. In the event of sudden downpours or other inclement weather, exposed 
subgrades and fills which, in the opinion of the Geotechnical Engineer, become 
inundated or excessively moistened shall have excess water removed and soil 
dried as specified above. 

 
3.06 ROUGH GRADING 
 

1. Rough grading shall include the shaping, trimming, rolling and finishing the surface of the 
sub- base, shoulders, and earth slopes, and the preparation of the sub-base for loam, 
seeding and paved surfaces. The grading of shoulders and sloped areas may be done by 
machine methods. Up to two inches in 100" tolerance will be permitted on slopes and one 
inch in 100" on lawn areas provided the slopes are uniform in appearance and without 
abrupt changes. All ruts shall be eliminated. Grading of subgrades for paved areas shall 
be finished at the required depth below and parallel to the proposed surface within 3/8 
inch in 100" tolerance. 

 
2. If, during the progress of rough grading work, water pipe, sewer conduit, drain, or other 

construction is damaged due to operations under this Contract, the Contractor shall 
repair all such damage at no additional cost to the Owner and restore damaged areas to 
their original condition. 

 
3. Do all other cutting, filling and rough grading to the lines and grades indicated on the 

Drawings. Grade evenly to within the dimensions required for finished grades shown on 
the Drawings. No stone larger than three inches in largest dimension shall be placed in 
upper 12 inches of fill. 

  
4. Grades shall be brought below finished grades in accordance with the various depths 

specified below: 
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1. Under slabs-on-grade, as specified herein and as shown on the Drawings. 
2. Under paved areas, bottom of base course as shown on Drawings. 
3. Under seeded areas, six inches. 
4. Under cattail marsh area and pond bottom, 12 inches. 

 
5. No rubbish of any description shall be allowed to enter fill material. Such material shall be 

removed from the site. 
 

6. Complete the grading operations after the building has been finished, the utilities 
installed, site improvements constructed, and all materials, rubbish and debris removed 
from the site. Leave subgrade for lawns clean at required grades. There must be 
sufficient grade staking to provide correct lines and grades. 

 
3.07 DEFICIENCY OF FILL MATERIAL 
 

1. Provide required additional fill material from offsite sources to complete the work if a 
sufficient quantity of suitable material is not available from the required excavation on the 
project site. 

 
3.08 SURPLUS OF FILL MATERIAL 
 

1. Surplus fill which is not required to fulfill the requirements of the Contract shall be 
removed from the site and legally disposed of. 

 
3.09 DUST AND EROSION CONTROL 
 

1. The Contractor shall take all necessary measures and provide equipment and/or 
materials to minimize dust from rising and blowing across the site and also to control 
surface water throughout the operation so that it does not run onto paved ways without 
being filtered. In addition, the Contractor shall control all dust created by construction 
operations and movement of construction vehicles, both on the site and on paved ways. 
Provide additional crushed stone where necessary to provide traps or pads for 
construction vehicles carrying sediment. Provide temporary swales and interceptor 
ditches to control surface runoff water where necessary. 

 
2. If dust control is required off-site due to work under this Contract, in addition to watering, 

sweeping and other methods, the Contractor shall apply calcium chloride in the required 
amounts to properly control dust. These amounts shall be approved by the City Engineer 
prior to application. 

 
3.10 RESTORATION OF SITE ITEMS 
 

1.  Wherever streets, lawns or other items within the Contract Limit Lines have been excavated in 
fulfilling the work required under the Contract, the Contractor shall furnish and install all material 
at no cost to the Owner to bring finish surface level with the existing adjacent conditions. All work 
shall be installed to match the existing conditions. 

 
END OF SECTION 02200 
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PLEASE NOTE: SHEET SIZE IS SCALED FOR ASME D . DO NOT REDUCE OR ENLARGE.

A 1/21/2026 TAC Submission

B 2/25/2026 PB Submission

C 4/7/2026 Site Layout Update

Plant List - Trees and Shrubs
ID Qty Botanical Name Common Name Scheduled Size

ARB 3 Acer rubrum 'Bowhall' Bowhall Maple 3 1/2" Cal.
COGN 1 Chamaecyparis obtusa 'Nana Gracilis' Hinoki Cypress 2 1/2' Ht.
FG 13 Fothergilla gardenii Dwarf Fothergilla 5 Gal.
GTH 2 Gleditsia triacanthos inermis 'Halka' Halka Honeylocust 2" Cal.
HYP 36 Hypericum x 'Hidcote' Hidcote St. John's Wort 2 Gal.
ICS 7 Ilex crenata 'Steeds' Steeds Japanese Holly 5 Gal.
IGG 33 Ilex glabra 'Gem Box' Gem Box Inkberry 1-2'
IGS 12 Ilex glabra 'Shamrock' Shamrock Inkberry Holly 5 Gal.
IST 29 Ilex crenata 'Soft Touch' Soft Touch Japanese Holly 2-3' Ht.
JBD 45 Juniperus communis depressa 'Blueberry Delight' Blueberry Delight Juniper 2 Gal.
JPN 15 Juniperus procumbens 'Nana' Dwarf Japanese Garden Juniper 3-4'
LT 1 Liriodendron tulipifera Tulip Tree 2 1/2" Cal.
PHC 5 Pinus sylvestris 'Hillside Creeper' Hillside Creeper Pine 2 Gal.
PJC 11 Pieris japonica 'Cavatine' Cavatine Andromeda 3-4'
PLH 12 Pieris japonica 'Little Heath' Little Heath Andromeda 3-4'
RCW 14 Rhododendron catawba 'White' White CatawbaRhododendron 3-4'
RGL 242 Rhus aromatica 'Grow Low' Grow Low Sumac 18"+ Ht. 
RYP 23 Rhododendron yaku ‘Princess’ Yaku Princess Rhody 2 GAL
SAW 7 Spiraea x bumalda 'Anthony Waterer' Anthony Waterer Spirea 3-4'
TCG 7 Tilia cordata 'Greenspire' Greenspire Littleleaf Linden 2 1/2" Cal.
VMR 3 Viburnum plicatum tomentosum 'Mariesii' Marie's Doublefile Viburnum 3-4'

Plant List - Perennials
ID Qty Botanical Name Common Name Scheduled Size

ABI 36 Amsonia 'Blue Ice' Blue Star Flower 1 Gal.
ACT 6 Actaea racemosa Black Cohosh 1 Gal.
AJM 22 Ajuga reptans 'Mahogany' Bugleweed 2 QT
AMH 33 Amsonia hubrichtii Arkansas Amsonia 1 Gal.
AMT 64 Amsonia tabernaemontana Blue Star Flower 1 Gal.
ARU 4 Aruncus dioicus Goat's Beard 1 Gal.
ASD 25 Astilbe ‘Deutschland’ Early White Astilbe 1 Gal.
AU 48 Arctostaphylos uva-ursi Bearberry 2 QT
BAP 15 Baptisia australis False Indigo 1 Gal.
CARY 4 Caryopteris x clandonensis 'First Choice' First Choice Blue Beard 1 Gal.
CBZ 220 Carex flacca 'Blue Zinger' Blue Zinger Sedge 1 Gal.
EPI 128 Epimedium rubrum Barrenwort 2 QT
ERA 70 Eragrostis spectabilis Purple Lovegrass 1 Gal.
GMB 21 Geranium macrorrhizum 'Bevan's Variety' Bevan's Variety Geranium 1 Gal.
HMT 71 Hemerocallis 'Mary Todd' Daylily 1 Gal.
ISP 71 Iberis sempervirons 'Purity' Candytuft 1 Gal.
PVS 10 Panicum virgatum 'Shenandoah' Shenandoah Switch Grass 2 Gal.
RBK 80 Rudbeckia 'Goldsturm' Goldsturm Blackeyed Susan 1 Gal.
SEDK 35 Sedum kamtschaticum Orange Stonecrop 2 QT
SEDS 235 Sedum sexangulare Stonecrop 2 QT
SEDW 235 Sedum 'Weihenstephaner Gold' Weihenstephaner Gold Stonecrop 1 Gal.
SS 425 Scilla siberica Siberian Squill Bulb
SSD 235 Sedum Sunsparkler 'Dazzleberry' Dazzleberry Stonecrop 2 QT
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SCALE: NTS
TREE PLANTING - 2"+ CAL.1

2-3" SHREDDED UNTREATED BARK
MULCH PLACED ABOVE FINISH
GRADE OVER PLANTING HOLE 6' MIN. DIA. PLANT SAUCER

CUT WIRE BASKET & REMOVE BURLAP
AND WIRE ENTIRELY FROM ROOT BALL AND HOLE.

DO NOT FILL SOIL OVER TOP OF ROOT BALL

MIN. 3X TIMES ROOT BALL

BACKFILL WITH SOIL DUG FROM HOLE. 
BACKFILL IN THREE LIFTS, WATER 
THOROUGHLY BETWEEN LIFTS.  SEE NOTES 
FOR WATERING AFTER COMPLETION

1 PKG. PER  3'  + SHRUB) OR EQUAL.
(1/2 PKG. PER UP TO 3' SHRUB
ADD MYCOR TREE W/ TERA SORB

NOTE:

L-2

NEVER CUT LEADER

TREE SHALL BE SET SO ROOT COLLAR IS 2-3" 
ABOVE FINISH GRADE

ROOT BALL TO SIT DIRECTLY
ON UNDISTURBED SOIL

TRANSITIONAL ZONE
OF UNCOMPRESSED

NATIVE SOIL

SLOPE 1:1 SIDE

LANDSCAPE NOTES:

1. THE CONTRACTOR SHALL LOCATE AND VERIFY THE EXISTENCE OF ALL UTILITIES PRIOR TO STARTING WORK.
2. THE CONTRACTOR SHALL SUPPLY ALL PLANT MATERIALS IN QUANTITIES SUFFICIENT TO COMPLETE THE PLANTINGS 
SHOWN ON THE DRAWINGS.
3. ALL MATERIAL SHALL CONFORM TO THE GUIDELINES ESTABLISHED BY THE CURRENT AMERICAN STANDARD FOR 
NURSERY STOCK PUBLISHED BY THE AMERICAN ASSOCIATION OF NURSERYMEN. 
4. ALL PLANT SUBSTITUTIONS MUST BE APPROVED BY THE LANDSCAPE ARCHITECT. 
5. ALL PLANT MATERIALS SHALL BE EXACTLY AS SPECIFIED BY THE LANDSCAPE ARCHITECT.  IF PLANT SPECIES 
CULTIVARS ARE FOUND TO VARY FROM THAT SPECIFIED AT ANY TIME DURING THE GUARANTEE PERIOD, THE 
LANDSCAPE ARCHITECT RESERVES THE RIGHT TO HAVE THE CONTRACTOR REPLACE THAT PLANT MATERIAL. THE 
LANDSCAPE ARCHITECT RESERVES THE RIGHT TO REJECT ANY PLANT DELIVERED TO THE SITE FOR AESTHETIC 
REASONS BEFORE PLANTING. THE LANDSCAPE CONTRACTOR IS RESPONSIBLE FOR THE QUALITY FOR ALL THE PLANTS.
6. PLANTS SHALL BE SUBJECT TO INSPECTION AND APPROVAL AT THE PLACE OF GROWTH, UPON DELIVERY OR AT THE 
JOB SITE WHILE WORK IS ON-GOING TO CONFORMITY TO SPECIFIED QUALITY, SIZE AND VARIETY.
7. PLANTS FURNISHED IN CONTAINERS SHALL HAVE THE ROOTS WELL ESTABLISHED IN THE SOIL MASS AND SHALL 
HAVE AT LEAST ONE (1) GROWING SEASON.  ROOT-BOUND PLANTS OR INADEQUATELY SIZED CONTAINERS TO 
SUPPORT THE PLANT MAY BE DEEMED UNACCEPTABLE.
8. NO PLANT SHALL BE PUT IN THE GROUND BEFORE GRADING HAS BEEN FINISHED AND APPROVED BY THE 
LANDSCAPE ARCHITECT.
9. ALL PLANTS SHALL BE INSTALLED AND DETAILED PER PROJECT SPECIFICATIONS.
10. ALL PLANTS SHALL BE WATERED THOROUGHLY TWICE DURING THE FIRST 24-HOUR PERIOD AFTER PLANTING.  ALL 
PLANTS SHALL BE WATERED WEEKLY, OR MORE OFTEN IF NECESSARY, DURING THE FIRST GROWING SEASON.
11. ALL PLANTS SHALL BE GUARANTEED BY THE CONTRACTOR FOR NOT LESS THAN ONE FULL YEAR FROM THE TIME OF 
PROVISIONAL ACCEPTANCE.  DURING THIS TIME, THE OWNER SHALL MAINTAIN ALL PLANT MATERIALS IN THE ABOVE 
MANNER.  IT IS THE CONTRACTOR'S RESPONSIBILITY TO INSPECT THE PLANTS TO ENSURE PROPER CARE.  IF THE 
CONTRACTOR IS DISSATISFIED WITH THE CARE GIVEN, HE SHALL IMMEDIATELY, AND IN SUFFICIENT TIME TO PERMIT 
THE CONDITION TO BE RECTIFIED, NOTIFY THE LANDSCAPE ARCHITECT IN WRITING OR OTHERWISE FORFEIT HIS CLAIM. 
LANDSCAPE CONTRACTOR SHALL PRUNE PLANTINGS OF DEAD LIMBS OR TWIGS DURING THE FIRST YEAR OF GROWTH.
12. FINAL ACCEPTANCE BY THE LANDSCAPE ARCHITECT WILL BE MADE UPON THE CONTRACTOR'S REQUEST AFTER ALL 
CORRECTIVE WORK HAS BEEN COMPLETED.
13. LANDSCAPE CONTRACTOR SHOULD REPLACE DEAD PLANTINGS IMMEDIATELY UPON OWNER DIRECTION WITHIN THE 
WARRANTY PERIOD AND AGAIN AT THE END OF THE GUARANTEE PERIOD, THE CONTRACTOR SHALL HAVE REPLACED 
ANY PLANT MATERIAL THAT IS MISSING, NOT TRUE TO SIZE AS SPECIFIED, THAT HAVE DIED, THAT HAVE LOST THEIR 
NATURAL SHAPE DUE TO DEAD BRANCHES, EXCESSIVE PRUNING OR INADEQUATE OR IMPROPER CARE, OR THAT ARE, 
IN THE OPINION OF THE LANDSCAPE ARCHITECT, IN UNHEALTHY OR UNSIGHTLY CONDITION. 
14. ALL LANDSCAPE AREAS TO BE GRASS COMMON TO REGION EXCEPT FOR INTERIOR LANDSCAPED ISLANDS OR 
WHERE OTHER PLANT MATERIAL IS CALLED FOR.
15. ALL TREES AND SHRUBS TO BE PLANTED IN MULCH BEDS WITH DEFINED AND CUT EDGES TO SEPARATE TURF 
GRASS AREAS.
16. FOR ANY LANDSCAPE AREA SO DESIGNATED TO REMAIN, WHETHER ON OR OFF-SITE, REMOVE WEEDS, ROCKS, 
CONSTRUCTION ITEMS, ETC., THEN APPLY GRASS SEED OR PINE BARK MULCH AS DEPICTED ON PLANS.
17. LANDSCAPE CONTRACTOR SHALL FEED AND PRUNE EX. TREES, ON OR JUST OFF SITE, THAT HAVE EXPERIENCED 
ROOT BASE INTRUSION OR DAMAGE DURING CONSTRUCTION IMMEDIATELY AND FOR THE DURATION OF THE 
WARRANTY PERIOD AT THE DIRECTION OF THE LANDSCAPE ARCHITECT.
18. EXISTING TREES TO REMAIN SHALL BE PROTECTED WITH TEMPORARY SNOW FENCING AT THE EDGE OF THE EX. 
TREE CANOPY THE CONTRACTOR SHALL NOT STORE VEHICLES OR MATERIALS WITHIN THE LANDSCAPED AREAS.  ANY 
DAMAGE TO EXISTING TREES, SHRUBS OR LAWN SHALL BE REPAIRED BY THE CONTRACTOR AT NO ADDITIONAL COST 
TO THE OWNER.
19. ALL MULCH AREAS SHALL RECEIVE A 3" LAYER OF SHREDDED PINE BARK MULCH.
20. ALL WORK SHALL BE DONE IN STRICT ACCORDANCE WITH PROJECT SPECIFICATIONS.

2'

4"
 M

IN
.

MIN. 3X TIMES ROOT BALL

& 2' BEYOND SHRUB SPREAD
SAUCERS TO BE 4" HIGH 

CUT WIRE BASKET & REMOVE BURLAP
AND WIRE ENTIRELY FROM ROOT BALL AND HOLE..

NOTE: USE SOIL MIXTURE & EXCAVATE
BEYOND BALL DIMENSIONS AS PER SPEC

1 PKG. PER  3'  + SHRUB) OR EQUAL.
(1/2 PKG. PER UP TO 3' SHRUB
ADD MYCOR TREE W/ TERA SORB

NOTE:

SCALE: NTS
PYRAMIDAL EVERGREEN TREE PLANTING2

L-2

2-3" SHREDDED UNTREATED BARK MULCH PLACED 
ABOVE FINISH GRADE OVER PLANTING HOLE

DO NOT FILL SOIL OVER TOP OF ROOT BALL

BACKFILL WITH SOIL DUG FROM HOLE. BACKFILL IN 
THREE LIFTS, WATER THOROUGHLY BETWEEN LIFTS.  
SEE NOTES FOR WATERING AFTER COMPLETION

ROOT BALL TO SIT DIRECTLY
ON UNDISTURBED SOIL

TRANSITIONAL ZONE
OF UNCOMPRESSED

NATIVE SOIL

SLOPE 1:1 SIDE

TREE SHALL BE SET SO
ROOT COLLAR IS 2-3"

ABOVE FINISH GRADE

1/2 SPACE
SPACE
1/2 SPACE

SPACE

  

1/2 SPACE

SPACE

STAGGER PLANTS

                               

                               

                               

SPACE

ATYPICAL SPACING AT END ROW

ATYPICAL SPACING IN CORNERS

NOTES:

1. PLACE PLANTS IN BED AS SHOWN, SPACING AS SPECIFIED IN PLANT SCHEDULE.
2. GROUNDCOVER SHALL BE TRIANGULAR SPACED IN ROWS PARALLEL TO STRAIGHT EDGES

AND SHALL BE EVENLY SPACED IN ROWS PARALLEL TO CURVE EDGES.

 

SCALE: NTS
GROUND COVER SPACING DETAIL5

L-2

NOTE: SHRUBS SHALL BE PLANTED A MINIMUM OF 1" & NO MORE THAN 2" ABOVE FINISH
GRADE, DEPENDING UPON SITE CONDITIONS.

COMPACTED SOIL TO PREVENT SETTLING

EXISTING SUBGRADE

FINISH GRADE

3"  MULCH

RECEIVING HOLE SHALL BE APPROXIMATELY
2 TIMES LARGER THAN THE ROOT BALL

BACKFILL PLANTING PITS WITH NATIVE SOIL

SCALE: NTS
SHRUB/GROUND COVER PLANTING DETAIL3

L-2

REMOVE BURLAP AND WIRE FROM
ENTIRE ROOT BALL AND HOLE.

1 PKG. PER  3'  + SHRUB) OR EQUAL.
(1/2 PKG. PER UP TO 3' SHRUB

ADD BONE MEAL TO SOIL MIX

ADD MYCOR TREE W/ TERA SORB

MIN. 3X TIMES ROOT BALL

SCALE: NTS
B&B SHRUB PLANTING4

L-2

& 2' BEYOND SHRUB SPREAD
SAUCERS TO BE 4" HIGH 

2-3" SHREDDED UNTREATED BARK
MULCH PLACED ABOVE FINISH
GRADE OVER PLANTING HOLE

ROOT BALL TO SIT DIRECTLY
ON UNDISTURBED SOIL

TRANSITIONAL ZONE
OF UNCOMPRESSED

NATIVE SOIL

SLOPE 1:1 SIDE

BACKFILL WITH SOIL DUG FROM HOLE. 
BACKFILL IN THREE LIFTS, WATER 
THOROUGHLY BETWEEN LIFTS.  SEE 
NOTES FOR WATERING AFTER 
COMPLETION (DO NOT FILL SOIL OVER 
TOP OF ROOT BALL)

CITY OF PORTSMOUTH PLANTING REQUIREMENTS

1. All planting holes shall be dug by hand- NO MACHINES. The only exceptions are new construction where new planting pits, planting beds with granite curbing, and planting sites with Silva Cells 
are being created. If a machine is used to dig in any of these situations and planting depth needs to be raised the material in the bottom of the planting hole MUST be firmed with machine to prevent 
sinking of the root ball.
2. ALL Wire and Burlap shall be removed from the root ball AND planting hole.
3. The root ball of the tree shall be worked so that the root collar of the tree is visible and no girdling roots are present.
4. The root collar of the tree shall be 2”-3” above grade of planting hole for finished depth.
5. All plantings shall be backfilled with soil from the site and amended no more than 20% with Organic Compost. The only exceptions are new construction where engineered soil is being used in 
conjunction with Silva Cells and where new planting beds are being created.
6. All plantings shall be backfilled in three lifts and ALL lifts shall be watered so the planting will be set and free of air pockets- NO EXCEPTIONS.
7. An earth berm shall be placed around the perimeter of the planting hole except where curbed planting beds or pits are being used.
8. 2”-3” of mulch shall be placed over the planting area.
9. At the time the planting is complete the planting shall receive additional water to ensure complete hydration of the roots, backfill material and mulch layer.
10. Stakes and guys shall be used where appropriate and/or necessary. Guy material shall be nondamaging to the tree.
11. All planting stock shall be specimen quality, free of defects, and disease or injury. The City of Portsmouth, NH reserves the right to refuse/reject any plant material or planting action that fails to 
meet the standards set forth in the ANSI A300 Part 6 Standard Practices for Planting and Transplanting and/or The City of Portsmouth, NH Planting Requirements. 

NOTE: 6 INCHES OF TOPSOIL WITH 25% COMPOST
TO BE ADDED TO ALL PLANTING AREAS
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