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City of Portsmouth, New Hampshire 

Site Plan Application Checklist 

This site plan application checklist is a tool designed to assist the applicant in the planning process and for preparing the application for Planning 
Board review. A pre-application conference with a member of the planning department is strongly encouraged as additional project information may 
be required depending on the size and scope. The applicant is cautioned that this checklist is only a guide and is not intended to be a complete list of 
all site plan review requirements. Please refer to the Site Plan review regulations for full details. 

Applicant Responsibilities (Section 2.5.2): Applicable fees are due upon application submittal along with required attachments. The application shall 
be complete as submitted and provide adequate information for evaluation of the proposed site development. Waiver requests must be submitted 
in writing with appropriate justification.  

Name of Owner/Applicant: __________________________________ Date Submitted: ______________________ 

Phone Number: ____________________________________ E-mail: _____________________________________ 

Site Address: ____________________________________________________________ Map: ______ Lot: _______ 

Project: _______________ Zoning District: __________________________________ Lot area: ____________ sq. ft. 

Application Requirements 
 Required Items for Submittal Item Location  

(e.g. Page or  
Plan Sheet/Note #) 

Waiver 
Requested 

 Fully executed and signed Application form. 
(2.5.2.3) 

N/A 

 All application documents, plans, supporting documentation and 
other materials provided in digital Portable Document Format (PDF) 
on compact disc, DVD or flash drive.  
(2.5.2.8) 

N/A 

Site Plan Review Application Required Information 
 Required Items for Submittal Item Location  

(e.g. Page/line or  
Plan Sheet/Note #) 

Waiver 
Requested 

 Statement that lists and describes “green” building components and 
systems.  
(2.5.3.1A) 

 Gross floor area and dimensions of all buildings and statement of 
uses and floor area for each floor. 
(2.5.3.1B) 

 Tax map and lot number, and current zoning of all parcels under Site 
Plan Review. 
(2.5.3.1C) 

 Owner’s name, address, telephone number, and signature. Name, 
address, and telephone number of applicant if different from owner. 
(2.5.3.1D) 

30 Maplewood, LLC

Ambit (603) 430-9282 jrc@ambitengineering.com

30 Maplewood Avenue, Portsmouth, NH 125 2A

64 Maplewood CD-4L 21,798

AT CITY PLANNING

PROVIDED WITH
SUBMITAL

SUPPLEMENTAL
INFORMATION

SHEET C3

SHEET C1

COVER SHEET

01-16-2018
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Site Plan Review Application Required Information 
 Required Items for Submittal Item Location  

(e.g. Page/line or  
Plan Sheet/Note #) 

Waiver 
Requested 

 Names and addresses (including Tax Map and Lot number and 
zoning districts) of all direct abutting property owners (including 
properties located across abutting streets) and holders of existing 
conservation, preservation or agricultural preservation restrictions 
affecting the subject property. 
(2.5.3.1E) 

 Names, addresses and telephone numbers of all professionals 
involved in the site plan design. 
(2.5.3.1F) 

 List of reference plans. 
(2.5.3.1G) 

 List of names and contact information of all public or private utilities 
servicing the site. 
(2.5.3.1H) 

Site Plan Specifications 
 Required Items for Submittal Item Location  

(e.g. Page/line or  
Plan Sheet/Note #) 

Waiver 
Requested 

 Full size plans shall not be larger than 22 inches by 34 inches with 
match lines as required, unless approved by the Planning Director. 
Submittals shall be a minimum of 11 inches by 17 inches as specified 
by Planning Dept. staff. 
(2.5.4.1A) 

Required on all plan 
sheets 

N/A 

 Scale: Not less than 1 inch = 60 feet and a graphic bar scale shall be 
included on all plans. 
(2.5.4.1B) 

Required on all plan 
sheets 

N/A 

 GIS data should be referenced to the coordinate system New 
Hampshire State Plane, NAD83 (1996), with units in feet. 
(2.5.4.1C) 

Required on all plan 
sheets 

N/A 

 Plans shall be drawn to scale. 
(2.5.4.1D) 

Required on all plan 
sheets 

N/A 

 Plans shall be prepared and stamped by a NH licensed civil engineer. 
(2.5.4.1D) 

Required on all plan 
sheets 

N/A 

 Wetlands shall be delineated by a NH certified wetlands scientist. 
(2.5.4.1E) 

N/A 

 Wetland delineations shall be stamped by a NH certified wetlands 
scientist. 
(2.5.4.1E) 

N/A 

 Title (name of development project), north point, scale, legend. 
(2.5.4.2A) 

Required on all plan 
sheets 

N/A 

 Date plans first submitted, date and explanation of revisions. 
(2.5.4.2B) 

Required on all plan 
sheets 

N/A 

 Individual plan sheet title that clearly describes the information that 
is displayed.  

Required on all plan 
sheets 

N/A 

SHEET C1

COVER SHEET

EASEMENT PLAN

COVER SHEET

N/A

N/A
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Site Plan Specifications 
 Required Items for Submittal Item Location  

(e.g. Page/line or  
Plan Sheet/Note #) 

Waiver 
Requested 

(2.5.4.2C) 
 Source and date of data displayed on the plan. 

(2.5.4.2D) 
Required on all plan 

sheets 
N/A 

 A note shall be provided on the Site Plan stating: “All conditions on 
this Plan shall remain in effect in perpetuity pursuant to the 
requirements of the Site Plan Review Regulations.” 
(2.5.4.2E) 

Required on all plan 
sheets 

N/A 

 Plan sheets submitted for recording shall include the following 
notes: 

a. “This Site Plan shall be recorded in the Rockingham County 
Registry of Deeds.” 

b. “All improvements shown on this Site Plan shall be 
constructed and maintained in accordance with the Plan by 
the property owner and all future property owners. No 
changes shall be made to this Site Plan without the express 
approval of the Portsmouth Planning Director.” 

(2.13.3) 

 N/A 

 Plan sheets showing landscaping and screening shall also include the 
following additional notes: 

a. “The property owner and all future property owners shall be 
responsible for the maintenance, repair and replacement of 
all required screening and landscape materials.” 

b. “All required plant materials shall be tended and maintained 
in a healthy growing condition, replaced when necessary, 
and kept free of refuse and debris. All required fences and 
walls shall be maintained in good repair.” 

c. “The property owner shall be responsible to remove and 
replace dead or diseased plant materials immediately with 
the same type, size and quantity of plant materials as 
originally installed, unless alternative plantings are 
requested, justified and approved by the Planning Board or 
Planning Director.” 

(2.13.4) 

 N/A 

COVER SHEET

SHEET C3

SHEET L1
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Site Plan Specifications – Required Exhibits and Data 
 1. Existing Conditions: (2.5.4.3A) Item Location 

(e.g. Page/line or 
Plan Sheet/Note #) 

Waiver 
Requested 

 a. Surveyed plan of site showing existing natural and built features;

 b. Zoning boundaries;

 c. Dimensional Regulations;

 d. Wetland delineation, wetland function and value assessment;

 e. SFHA, 100-year flood elevation line and BFE data.

2. Buildings and Structures: (2.5.4.3B)

 a. Plan view: Use, size, dimensions, footings, overhangs, 1st fl.
elevation;

 b. Elevations: Height, massing, placement, materials, lighting,
façade treatments;

 c. Total Floor Area;

 d. Number of Usable Floors;

 e. Gross floor area by floor and use.

3. Access and Circulation: (2.5.4.3C)

 a. Location/width of access ways within site;

 b. Location of curbing, right of ways, edge of pavement and
sidewalks;

 c. Location, type, size and design of traffic signing (pavement
markings);

 d. Names/layout of existing abutting streets;

 e. Driveway curb cuts for abutting prop. and public roads;

 f. If subdivision; Names of all roads, right of way lines and
easements noted;

 g. AASHTO truck turning templates, description of minimum vehicle
allowed being a WB-50 (unless otherwise approved by TAC).

4. Parking and Loading: (2.5.4.3D)

 a. Location of off street parking/loading areas, landscaped
areas/buffers;

 b. Parking Calculations (# required and the # provided).

5. Water Infrastructure: (2.5.4.3E)

 a. Size, type and location of water mains, shut-offs, hydrants &
Engineering data;

 b. Location of wells and monitoring wells (include protective radii).

6. Sewer Infrastructure: (2.5.4.3F)

 a. Size, type and location of sanitary sewage facilities & Engineering
data.

7. Utilities: (2.5.4.3G)

 a. The size, type and location of all above & below ground utilities;

 b. Size type and location of generator pads, transformers and other
fixtures.

 8. Solid Waste Facilities: (2.5.4.3H)

 a. The size, type and location of solid waste facilities.

9. Storm water Management: (2.5.4.3I) Item Location Waiver 
Requested 

SHEET C1
COVER SHEET

SHEET C1

N/A

SHEET C1

ARCHITECTURAL PLANS

ARCHITECTURAL PLANS

SHEET C3
SHEET C3
SHEET C3

SHEET C3

SHEET C3

SHEET C3

SHEET C3
SHEET C3

EASEMENT PLAN

N/A

SHEET C3/C4

SHEET C3

SHEET C5

N/A

SHEET C5

SHEET C5

SHEET C5

SHEET C3
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Other Required Information 

 Required Items for Submittal Item Location  
(e.g. Page/line or  

Plan Sheet/Note #) 

Waiver 
Requested 

 Traffic Impact Study or Trip Generation Report, as required. 
(Four (4) hardcopies of the full study/report and Six (6) summaries to be 
submitted with the Site Plan Application) (3.2.1-2) 

  

 Indicate where Low Impact Development Design practices have 
been incorporated. (7.1) 

  

 Indicate whether the proposed development is located in a wellhead 
protection or aquifer protection area. Such determination shall be 
approved by the Director of the Dept. of Public Works. (7.3.1) 

  

 Indicate where measures to minimize impervious surfaces have 
been implemented. (7.4.3) 

  

 Calculation of the maximum effective impervious surface as a 
percentage of the site. (7.4.3.2) 

  

 Stormwater Management and Erosion Control Plan. 
(Four (4) hardcopies of the full plan/report and Six (6) summaries to be 
submitted with the Site Plan Application) (7.4.4.1) 

  

 

Final Site Plan Approval Required Information 

 a. The location, elevation and layout of all storm-water drainage.   

 10. Outdoor Lighting: (2.5.4.3J)   

 a. Type and placement of all lighting (exterior of building, 
parking lot and any other areas of the site) and;  

b. photometric plan. 

  

 11. Indicate where dark sky friendly lighting measures have 
been implemented. (10.1) 

  

 12. Landscaping: (2.5.4.3K)   

 a. Identify all undisturbed area, existing vegetation and that 
which is to be retained; 

  

 b. Location of any irrigation system and water source.   

 13. Contours and Elevation: (2.5.4.3L)   

 a. Existing/Proposed contours (2 foot minimum) and finished 
grade elevations. 

  

 14. Open Space: (2.5.4.3M)   

 a. Type, extent and location of all existing/proposed open space.    

 15. All easements, deed restrictions and non-public rights of 
ways.    (2.5.4.3N) 

  

 16. Location of snow storage areas and/or off-site snow 
removal.   (2.5.4.3O) 

  

 17. Character/Civic District (All following information shall be 
included): (2.5.4.3Q) 

  

 a. Applicable Building Height (10.5A21.20 & 10.5A43.30);   
 b. Applicable Special Requirements (10.5A21.30);   
 c. Proposed building form/type (10.5A43);   
 d. Proposed community space (10.5A46).   

SHEET C6

SHEET L1

SHEET L1

SHEET C2

N/A / SHEET C6

SHEET C6

HDC PLANS

EASMENT PLANS

SHEET C3 NOTE 7

N/A (CUP)

 TRIP GENERATION
REPORT SUBMITTAL 

SHEET C6; WATER QUALITY 
  UNIT & ROOF DRAINS TO 
           SILVA CELLS 

N/A

N/A

N/A (PREVIOUSLY DEVELOPED)

SHEET D4
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 Required Items for Submittal Item Location  
(e.g. Page/line or  

Plan Sheet/Note #) 

Waiver 
Requested 

 All local approvals, permits, easements and licenses required, 
including but not limited to: 

a. Waivers;
b. Driveway permits;
c. Special exceptions;
d. Variances granted;
e. Easements;
f. Licenses.

(2.5.3.2A) 
 Exhibits, data, reports or studies that may have been required as 

part of the approval process, including but not limited to: 
a. Calculations relating to stormwater runoff;
b. Information on composition and quantity of water demand

and wastewater generated;
c. Information on air, water or land pollutants to be

discharged, including standards, quantity, treatment
and/or controls;

d. Estimates of traffic generation and counts pre- and post-
construction;

e. Estimates of noise generation;
f. A Stormwater Management and Erosion Control Plan;
g. Endangered species and archaeological / historical studies;
h. Wetland and water body (coastal and inland) delineations;
i. Environmental impact studies.

(2.5.3.2B) 
 A document from each of the required private utility service 

providers indicating approval of the proposed site plan and 
indicating an ability to provide all required private utilities to the 
site. 
(2.5.3.2D) 

 A list of any required state and federal permit applications required 
for the project and the status of same. 
(2.5.3.2E) 

Applicant’s Signature: ______________________________________ Date: ___________________________ 

Reviewed by: ______________________________________ Date Reviewed: ___________________________ 

a. N/A
b. SITE PLAN REVIEW
c. N/A
d. SHEET C4; NOTE 10
e. EASEMENT PLAN
f. LICENSE PLAN

a. DRAINAGE ANALYSIS
b. SHEET C5; NOTE 4
c. SHEET C6
d. SUPPLEMENTAL 
    SUBMITTAL
e. N/A
f. SHEET D1 & D4
g. N/A
h. N/A
i. N/A

TO BE PROVIDED

COVER SHEET

January 14, 2018











Return to: 
  
  
  

EASEMENT DEED 
 
KNOW ALL BY THESE PRESENTS, That 30 MAPLEWOOD LLC, a New Hampshire limited liability 
company c/o of Stephen Kelm, with a mailing address of 36 Maplewood Avenue, Portsmouth, 
County of Rockingham and State of New Hampshire,  
 
GRANTS the following easements to the CITY OF PORTSMOUTH, a municipal corporation with a 
mailing address of 1 Junkins Avenue, Portsmouth, County of Rockingham and State of New 
Hampshire, upon its premises described as Lot 2 on an plan entitled “Easement and License Plan, 
Tax Map 125, Lots 1 & 2, Owner: 30 Maplewood, LLC” dated January __, 2018 to be recorded 
herewith. 
 

1. 30 Maplewood LLC grants to the City of Portsmouth a Pedestrian Easement as 
shown on said Plan and running from Deer Street to a public pedestrian easement 
along the southerly division line between Lot 1 and Lot 2 on said Plan, flaring out 
as it intersects with the public sidewalk of the City of Portsmouth along Maplewood 
Avenue. 

2. 30 Maplewood LLC grants to the City of Portsmouth a Public Pedestrian Easement 
located between the face of the building to be constructed on Lot 2 and the public 
sidewalk along Maplewood Avenue and Deer Street as shown on said plan. 

The purposed of these Pedestrian Easements is to allow pedestrian access to and along the building 
to be constructed. 
 
Being a portion of the same premises conveyed to 30 Maplewood LLC by warranty deed of  Martin 
G. Stein, Trustee of 30 Maplewood Avenue Trust dated March 29, 2010 and recorded in the 
Rockingham County Registry of Deeds in Book 5099, Page 2424. 
 
This is not homestead property of the Grantor. 
 
WITNESS the signature and acknowledgment of 30 Maplewood LLC for the purposes herein 
contained.  



Signed this _______ day of ______________________, 2018. 
     
       30 Maplewood LLC 
 
 
             
         Its Manager, 
       Stephen Kelm 
 
State of New Hampshire  
County of Rockingham 
 
The foregoing instrument was acknowledged before me this ____ day of ______________, 2018, 
by Stephen Kelm, Manager of 30 Maplewood LLC, for the purposes herein contained. 
 
 
             
       Notary Public/Justice of Peace 



LICENSE AGREEMENT FOR 46 MAPLEWOOD AVENUE LLC 
 
The CITY OF PORTSMOUTH, (hereinafter the “City”) a municipal corporation with a principal 
place of business at 1 Junkins Avenue, Portsmouth, New Hampshire, for good and valuable 
consideration as set forth herein, hereby grants this Revocable License to 30 Maplewood LLC 
(hereinafter the “Licensee”) a New Hampshire limited liability company with a principal place of 
business at 36 Maplewood Avenue, Portsmouth, New Hampshire for use in connection with the 
Licensee’s improvements to 46 – 64 Maplewood Avenue under its approved Easement and License 
Plan (hereinafter the “Project”), pursuant to the following terms and conditions: 
 
 
1. Area of License and Pedestrian Access: The City authorizes Licensee, its successors and 

assigns to utilize the sidewalks and city land along portions of Deer Street and Maplewood 
Avenue that abuts the development as shown on the attached Easement and License Plan, 
Tax Map 125, Lots 1 & 2, Owner 30 Maplewood LLC, 30 – 64 Maplewood Avenue, City 
of Portsmouth, County of Rockingham, State of New Hampshire dated January __ 2018 
(and being Exhibit A hereto). 

 The City grants Licensee a license for two distinct license areas more fully described 
below.  Each license area differs in use. 

 A.  License Area #1:  The Licensee is granted the right to run a 6-inch diameter 
perforated drain pipe under the City sidewalk abutting Lot 2 as shown on Exhibit A.  The 
purpose of this drainpipe is to disburse roof rain water to feed the roots of the trees to be 
planted in the abutting City sidewalk, as shown on said Plan. 

 B. License Area #2:   The Licensee is granted the right to surface a portion of the City 
sidewalk along Deer Street with smooth-faced cobblestones with a thermal finish, leading 
from the below surface garage of Licensee to Deer Street.  The width of the cobbled surface 
will be twelve feet at the building entrance and flaring to eighteen feet at the City travelway 
as shown on said Plan.  Licensee may use said travelway area for garage access. 

2. Indemnification:  Licensee agrees to indemnify and hold harmless the City of Portsmouth 
for any and all property damage, bodily injury or personal injury that arises as a result of 
its utilization of the Licensed Areas.  This obligation survives termination or revocation of 
this Agreement. 



3. Insurance:  At all times Licensee shall maintain insurance for bodily injury and property 
damage in the amount of at least $1,000,000.00 per occurrence.  Licensee shall maintain a 
certificate of insurance on file with the City’s Legal Department during the term of this 
Agreement. 

4. Maintenance of Area:  During the terms of this Agreement, Licensee will maintain the 
Licensed Areas in neat and orderly fashion and in accord with the CMMP.  The Licensee 
shall secure the perimeter of the Licensed Area in accordance with its approved CMMP. 

5. Damage:  To the extent improvements to the public ways within the Licensed Areas are 
not already described in the approved site plan, Licensee agrees to take reasonable steps to 
remedy any damage to the Licensed Areas caused by the Licensee’s activities.  

6. Compliance with Other Laws:  This Agreement does not relieve Licensee from 
compliance with any other local, state or federal laws or regulations or conditions imposed 
by any local board or the CMMP.  Failure to abide by any local, state or federal laws or 
regulations may, at the City’s discretion, result in revocation.   

7. Revocation:  The City may terminate this Agreement or any provision contained in this 
Agreement on five (5) business days advance written notice provided to Licensee if the 
public interest requires such termination. 

 
Dated this _______ day of ______________________, 2018. 
 
       30 Maplewood LLC 
 
 
             
         Its Manager, 
       Stephen Kelm 
 
 
 
       City of Portsmouth 
 
 
             
         John P. Bohenko, City Manager, 
       Pursuant to vote of the City Counsel  
       of ______________________, 2018 
 



 

 

 

 

 

 

 

 

 

 

 

30 MAPLEWOOD CONDOMINIUM 

30 MAPLEWOOD AVENUE, PORTSMOUTH, NH 03801 

 

MUTUAL EASEMENTS AGREEMENT 
 

NOW COMES 30 MAPLEWOOD LLC (“Thirty”) a New Hampshire limited liability company with 

a mailing address of 36 Maplewood Avenue, Portsmouth, New Hampshire, and the 30 

MAPLEWOOD CONDOMINIUM ASSOCIATION (“Association”), 36 Maplewood Avenue, 

Portsmouth, New Hampshire who for mutual consideration acknowledge the following: 

 

WHEREAS Thirty is the owner of Lot 2 as shown on an Easement and License Plan, Tax Map 125, 

Lots 1 & 2 dated January 10, 2018; and 

 

WHEREAS the Association is the owner of Lot 1 on said plan; and 

 

WHEREAS the Parties have heretofore set forth mutual easements in the Fifth Amendment to the 

Declaration of Condominium for 30 Maplewood Condominium, Record of Withdrawal of Land 

from Condominium, recorded in the Rockingham County Registry of Deeds in Book 5835, Page 

1026; and, 

 

THEREFORE the Parties do grant each other certain cross easements as follows: 

 

 

1. The Association grants to Thirty a certain no-build easement extending ten (10) 

feet from the southwest face of the building on Lot 2 perpendicular to the VFW 

building where the proposed building on Lot 2 faces the parking area of the 

Association adjacent.  The condition of this easement is that the Association agrees 

not to construct a building within the easement area as shown on said Plan. 

2. Thirty grants to the Association the use of a partial parking space measuring four 

(4) feet by nineteen (19) feet; said area to be used in conjunction with a partially 

relocated parking space designated LCA PS 18 on the Amended Condominium Site 

Plan recorded in the Rockingham County Registry of Deeds as Plan D-39005.  Said 

easement area is also shown on the Easement and License Plan. 



3. Whereas the Association grants to Thirty the right to construct a surface drainage 

system on Lot 1 as shown on said Easement and License Plan for the benefit of Lot 

1.   

 

IN WITNESS HEREOF, the Parties execute and acknowledge this Agreement on this   day of 

_______________________ 2018. 

 

30 MAPLEWOOD LLC     

 

 

             

       Stephen Kelm,  Its Manager     

 

STATE OF NEW HAMPSHIRE  

COUNTY OF ROCKINGHAM 

 

The foregoing instrument was acknowledged before me this ____ day of _____________ 2018 by 

Stephen Kelm, Manager of 30 Maplewood LLC as Declarant of 30 Maplewood Condominium, 

for the purposes herein contained. 

 

      _______________________________ 

 

         , Notary Public 

   My commission expires:  

 

 

 

30 MAPLEWOOD CONDOMINIUM ASSOCIATION 

 

 

             

      _________________,  Its President 

 

STATE OF NEW HAMPSHIRE  

COUNTY OF ROCKINGHAM 

 

The foregoing instrument was acknowledged before me this ____ day of _____________ 2018 by 

________________________________, President of the 30 Maplewood Condominium 

Association, for the purposes herein contained. 

 

      _______________________________ 

 

         , Notary Public 

   My commission expires: 







46 MAPLEWOOD AVE, LLC  DECEMBER 19, 2017 

46 Maplewood Avenue :: Green Building Components 

Below are some of the unique products we have specified to be included in this development. In 

addition to these feature products, the building will benefit from energy efficient appliances, LED 

lighting, heating, and cooling systems. 

  

Silva Cells by DeepRoot Green Infrastructures 

'DeepRoot Green Infrastructure develops solutions to enhance urban forests and surrounding 

watersheds in city streets, parking lots, campuses, and other heavily-paved areas. 'Silva Cell, our flagship 

product, is an underground framework for containing lightly compacted soil that supports large trees 

and absorbs runoff from rain, increasing air and water quality, reducing energy loads, mitigating heat 

island effect and nurturing trees for a long life in their communities' 

  

TruGRAIN Wall and Decking Systems 

'TruGrain® made with Resysta® offers the warmth and feel of wood, but it also embodies the 

sustainability and wear-ability that natural hardwoods lack. TruGrain also stands apart from wood 

composites because it is a bio-based wood substitute.  

TruGrain takes agricultural waste and transforms it into a durable building product with many 

applications. Approximately 25% (by weight) of the proprietary formula is rice husks, a rapidly 

renewable resource in great supply. Calcium carbonate and synthetic plastic polymer combined with the 

ARF at extremely high temperatures yield a product that can be formed to almost any shape or size. 

TruGrain qualifies for third party sustainability certifications based on its sustainable resource content 

and being 100% recyclable in the manufacturing process . TruGrain does not contain any wood and 

therefore does not contribute to deforestation. 

  

Genest Architectural Masonry Products 

'Genest’s superbly crafted finished concrete products deliver on what matters most: beautiful results 

that reflect a unique style and vision. From outdoor living spaces, downtown sidewalks, high profile 

commercial projects, sustainable and energy efficient wall systems, paving and retaining walls, Genest 

makes it all possible.'  

Based in Sanford Maine, Genest products are locally sourced maintaining a low carbon footprint and 

therefore an environmentally conscious choice. 

 

Marvin Integrity Windows and Doors 

'Integrity windows and doors are made with Ultrex®, a pultruded fiberglass we’ve patented that 

outperforms and outlasts vinyl, roll-form aluminum and other fiberglass composites. We use Ultrex and 

our proprietary pultrusion process to manufacture high-demand windows and doors that endure all 

elements without showing age or wear.' 

Integrity products meet or exceed federal ENERGY STAR guidelines, reducing environmental impact and 

providing savings on heating and cooling bills over time. 



















   

   
 

 
INSPECTION & MAINTENANCE PLAN 

FOR 
30 Maplewood Avenue, LLC 

 
46 Maplewood Avenue 

Portsmouth, NH 
 
Introduction 

The intent of this plan is to provide the developers of the proposed 46 Maplewood Avenue (herein 
refered to as Developer), with a list of procedures that document the inspection and maintenance 
requirements of the stormwater management system for this development. 

 

The following inspection and maintenance program is necessary to keep the stormwater management 
system functioning properly.  These measures will also help minimize potential environmental 
impacts.  By following the enclosed procedures, the Developer will be able to maintain the functional 
design of the stormwater management system and maximize its ability to remove sediment and other 
contaminants from site generated stormwater runoff.  By installing and maintaining the drainage as 
shown on the approved site plan, the Developer will be able to maximize the system’s ability to control 
the volume of runoff and remove sediment from site generated stormwater runoff. 

 
Annual Report 
 
The Developer shall prepare an annual Inspection & Maintenance Report.  The report shall include a 
summary of the system’s maintenance and repair by transmission of the Inspection & Maintenance Log 
and other information as required.  A copy of the report shall be delivered annually to the City of 
Portsmouth Code Enforcement Officer, if required. 

 
Inspection & Maintenance Checklist/Log 

 
The following pages contain a Stormwater Management System Inspection & Maintenance Checklist 
and a blank copy of the Stormwater Management System Inspection & Maintenance Log.  These forms 
are provided to Developer as a guideline for performing the inspection and maintenance of the 
Stormwater Management System.  This is a guideline and should be periodically reviewed for 
conformance with current practice and standards. 
 



   

STORMWATER MANAGEMENT SYSTEM COMPONENTS 
 
The Stormwater Management System is designed to mitigate both the quantity and quality of site-
generated stormwater runoff.  As a result, the design includes the following elements: 

 
Non-Structural BMP’s 

Non-Structural best management practices (BMP’s) include temporary and permanent measures 
that typically require less labor and capital inputs and are intended to provide protection against 
erosion of soils. Examples of non-structural BMP’s on this project include but are not limited to: 
Temporary and permanent mulching, temporary and permanent grass cover, trees, shrubs and 
ground covers, miscellaneous landscape plantings, dust control, tree protection, topsoiling, 
sediment barriers, temporary storm drain inlet protection, and a stabilized construction entrance.  
 

Structural BMP’s 
 

Structural BMP’s are more labor and capital intensive structures or installations that require more 
specialized  personel to install. Examples on this project include but are not limited to: Storm 
drains and catch basins, vegetated swales, land grading and slope protection. 

 

Inspection and Maintenance Requirements 
 

The following summarizes the inspection and maintenance requirements for the various BMP’s 
that may be found on this project. In general, during construction and until the threat of erosion is 
minimal, rain events of 0.25” or more shall trigger close inspections of all related sediment and 
erosion control measures. It is only after construction is complete and the site is stable (safe from 
erosion) that larger rain events will trigger inspections (see attached Inspection & Maintenance 
Form). 
 

1. Seeded areas: After each rain event of 0.5” or more during a 24 hour period, inspect newly 
seeded areas for signs of disturbance, such as erosion or lost mulch. If damaged areas are 
discovered, immediately repair the damage. Repairs may include adding new topsoil, lime, 
seed, fertilizer and mulch, or may simply require the addition of more mulch. If mulch is 
constantly being blown away or washed away, then it shall be anchored with jute mesh. 
Continue inspections until grass growth is permanently established and threats of erosion 
have ceased.  

 
2. Other Plantings: Other planting and landscaping (trees, shrubs,) shall be monitored bi-

monthly during the first year to insure viability and vigorous growth. Replace dead or dying 
vegetation with new stock and make adjustments to the conditions that caused the dead or 
dying vegetation. During dryer times of the year, provide weekly watering or irrigation 
during the establishment period of the first year. Make the necessary adjustments to insure 
long-term health of the vegetated covers, i.e. provide more permanent mulch or compost or 
other means of protection. 

 
3. Storm Drain, Trench Drain Inlets/Outlets: Monitor drain inlets and outlet aprons for 

excessive accumulation of sediments or missing stone/riprap. Remove sediments as 
required to maintain filtering capabilities of the stone—replace missing riprap. 



   

 
4. Stabilized Construction Entrance: Monitor for signs of excessive clogging and tracking 

of mud onto the paved roadway. If necessary, replace the entire structure with new, clean 
stone, and remove tracked sediments from road surface. 

 
5. Dust Control: Monitor fugitive dust and if evident, apply water to graveled surfaces or 

mulch and water to exposed, droughty soils. 
 
6. Hancor Water Quality Unit: Remove sediment the more frequent of every six months or 

when sediment has reached 25% of the diameter of the structure. Furthermore, the system 
may need cleaning in the event a spill of foreign substance enters the unit. 

 
 
Invasive Species 
 
Monitor site for signs of invasive species growth. If caught earlier enough, their eradication is much 
easier. The most likely places where invasions start are in wetter, disturbed soils or detention ponds. 
Species such as phragmites and purple loose-strife are common invaders in these wetter areas. If they 
are found then the Developer shall contact a wetlands scientist with experience in invasive species 
control to implement a plan of action to eradicate the invaders. Measures that do not require the 
application of chemical herbicides should be the first line of defense.  
 
 



   

 
Stormwater Management System 

Inspection & Maintenance Checklist for Post Construction Condition—for 30 Maplewood Avenue, LLC, 46 Maplewood Ave., Portsmouth, NH 
BMP/System 
Component 

Minimum 
Inspection 
Frequency 

Minimum Inspection Requirements Maintenance/Cleanout 
Threshold 

Ditches and Swales 
After significant rain 

events (>2”/day) Check for erosion, trash or sediment accumulations. Repair eroded areas with new sod; remove 
trash/sediments and maintain grass at 4”~6”. 

Seeded Slopes, Lawns and 
other Landscaped Areas After significant rain 

events (>2”/day); 
and/or monthly. 

Check for erosion or dead grass growth. Check plantings 
for vitality or droughty soils. 

Repair or re-seed & remulch as required; 
replant dead or dying shrubs & trees. 

Hancor Water Quality Unit 
Twice Yearly Check for blocked baffles and inlets 

Clean any accumulated sediment at the time 
of inspection 

Closed Drainage System 
  

 

Catch  Basins and Outlet 
Control Structures Twice Yearly Check for sediment accumulation and debris 

Remove debris and sediment when they 
accumulate 

Trench Drain Every other Month 
 

Check for sediment accumulation 
Check for floatable contaminents 
 

Remove sediments when they accumulate  

Drainage Pipes 
Yearly Check for sediment clogging, or soiled runoff. 

 Clean entire drainage system and remove 
all sediments if discovered in piping. 

Annual Report 
Yearly Prepare Annual Report, including all Inspection & 

Maintenance Logs. Provide to C.E.O.  if required). 

N/A 



 
 

Stormwater Management System Maintenance Summary 
 

Inspection & Maintenance Log—for 30 Maplewood Avenue, LLC, 46 Maplewood Ave., Portsmouth, NH 
BMP/System 
Component 

Date 
Inspected 

Inspector Problems Noted, Required Maintenance 
(List Items/Comments) 

Date of 
Maintenance 

Performed By 

 
 

    
 

     
 

     
 

     
      

 
     

 
     

 
     

 
     

 
     

 

Data Sheets 
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2.0 Introduction

Silva Cells are a modular suspended pavement system 

that provides soil volume to support large tree growth 

and provides stormwater management through 

interception, storage, evapotranspiration, and pollutant 

runoff into native site soils, making them a versatile  

Low Impact Development (LID) Best Management 

Practice (BMP). 

In March 2013, the Washington State Department of 

Ecology approved Silva Cells as functionally equivalent 

to bioretention (Ecology 2013a). This approval allows 

designers in Washington State to design Silva Cells to 

fully or partially satisfy minimum stormwater requirements 

accordance with the National Pollutant Discharge 

Elimination System (NPDES) Municipal Separated Storm 

Sewer System (MS4) permit (NPDES stormwater permit). 

Similar approvals are in place in Montgomery County, 

Maryland; St. Louis, Missouri; Calgary, Alberta; and North 

Vancouver, British Columbia. Additional approvals are 

currently pending in other areas across the United States 

and Canada as of the date of this manual. 

When Silva Cells are installed as part of a permanent 

stormwater management system to meet stormwater 

permit requirements, they should be maintained as 

required by the local jurisdiction for maintenance of 

stormwater and LID BMPs. 

The remainder of this section discusses the purpose of 

this document, applicable permit requirements, how 

this manual is intended to be used, and important 

considerations, maintenance guidelines, equipment and 

the recommended maintenance. Section 4 discusses 

the repair of Silva Cell facilities. Section 5 discusses 

programmatic and administrative guidance, while Section 

6 provides a list of additional resources relating to LID 

BMP design, inspection, operation, and maintenance  

and Section 7 provides a list of additional resources  

with relevant information on stormwater and LID  

BMP maintenance.

2.1 Purpose 

This document provides guidance to assist owners 

and operators of Silva Cell facilities with planning and 

implementation of maintenance to promote long-term 

system performance in accordance with the design 

intent. These recommendations should be considered as 

general guidelines, not requirements, and they should be 

reviewed and adapted as appropriate to develop site-
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2.2 Permit Requirements

Silva Cells may be designed and installed as LID BMPs that 

fully or partially satisfy applicable soil and/or stormwater 

requirements for new or redevelopment projects. Check 

the local permit requirements to determine whether such 

requirements apply to your project. 

While Silva Cells can be designed as LID BMPs, they can 

also be used to promote large, healthy trees in dense 

urban environments, without the intent of formally 

managing stormwater runoff. In such cases, stormwater 

permit requirements would not apply. 

2.3 How to Use this Manual

Operations and maintenance guidelines are provided in 

Section 3.0, organized in three subsections, as follows:

 •  Subsection 3.1 Key Maintenance Considerations - 

Provides details regarding maintenance activities 

that should be considered to maintain function of 

the facility. 

 •  Subsection 3.2 Key Operations to Preserve Facility 

Function - Discusses the functions of the BMP that 

need to be preserved to maintain the intended 

performance. 

 •  Subsection 3.3 Maintenance Guidelines - Provides 

information that can be used to develop a site 

Successful use of this manual requires understanding 

of the design intent, site and as-built conditions, and 

knowledge of applicable permit requirements (Section 2.2). 

manual are as follows:

 •  Best management practices (BMPs) - Activities, 

practices, procedures, structural features, or products 

that are designed to reduce the risk of causing 

adverse impacts to downstream water bodies.

 •  Drawdown Time - The time it takes water from a 

given runoff event to completely drain through an 

the event to the time the water level in the system 

 •  – Percolation of stormwater runoff into 

soil media or native site soils.

 •  Low Impact Development (LID) - A development 

approach that manages stormwater by working with 

nature and the existing site conditions in a manner 

that will reduce or prevent adverse impacts to the 

site or downstream environment.

 •  Macropores – Large, free-draining soil pores, 

oftentimes found between aggregates or near  

tree roots.

3.0 Maintaining Silva Cells

and maintenance considerations, provides guidance on 

inspection and maintenance activities and recommended 

frequencies, lists needed equipment and materials, 

and discusses skills and staff needed to perform the 

recommended maintenance.

3.1  Key Component Design Function and  

Maintenance Considerations 

Key components of the Silva Cell system include the 

inlet structures, distribution pipes, the modular Silva Cell 

structures, trees/vegetation, and surface treatments. 

Intended general design functions and maintenance 

considerations for each of these key components are 

discussed below.

3.1.1 Inlet system

Silva Cell inlet systems can be designed to allow 

basin, roof drains, or yard drains.

be properly sized and maintained to allow stormwater 

runoff from the intended contributing drainage area to 

enter the facility. Key maintenance considerations include 

providing pre-treatment through temporary erosion and 

sedimentation control measures in the tributary drainage 

basin during construction and long-term pre-treatment 

through stabilization of open soil areas in the tributary 

basin with plants or mulch and maintenance of inlet 

capacity by removing sediment, trash, and debris from 

inlets and the contributing drainage area. 
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3.1.2 Distribution Pipe

Some installations may include a distribution pipe 

Distribution pipes are typically 4- to 8-inch-diameter (100- 

to 200-millimeter-diameter) perforated or slotted pipes 

installed on top of or within the soil media. Maintenance 

activities should preserve the ability of the pipe to 

distribute the water effectively by removing clogs and 

repairing or replacing cracked or broken pipes as needed.

3.1.3 Irrigation Systems

If the Silva Cells have been designed to include irrigation, 

follow the manufacturer instructions for operating and 

maintaining your chosen irrigation system. Also see the 

section above (3.1.2) if the irrigation system is passive 

and includes distribution pipes.

3.1.4 Silva Cell Modular Units 

galvanized steel tubes. DeepRoot provides a 20-year 

warranty for the Silva Cell product, which is included for 

reference in Appendix A. Each module provides a 92% 

depth of soil media (Section 3.1.5) to support tree growth 

and promote stormwater management. 

When used in a typical pedestrian application, the Silva 

Cell system has an estimated design life of approximately 

100 years (DeepRoot 2014). The units themselves are not 

expected to require maintenance within that design life 

duration when properly designed and installed. 

3.1.5 Soil Media

3.1.4) performs critical functions of supporting tree 

growth and managing stormwater runoff. Organic matter 

in the soil media is important for both of these functions; 

because it helps trees build soil structure, provides 

a nutrient reservoir, and increases soil water holding 

capacity. In order to preserve a healthy balance of soil 

organic matter and soil biology, excess soil compaction 

must be prevented and proper drainage through the 

system must be maintained.

Silva Cells protect soils under pavement from excessive 

compaction by providing a post and beam structure that 

be lightly compacted. The lightly compacted soil media 

creates a healthy rooting environment for trees, which 

deliver increasing amounts of organic content to the soil 

system as the roots grow and decay. Stormwater inputs 

also deliver nutrients, such as nitrogen and phosphorus, 

helping to maintain soil organic matter over time. 

Routine maintenance of the soil media is generally not 

needed provided the installation process of the cell  

and soil has been carried out correctly and the inlet  

(Section 3.1.1) and distribution (Section 3.1.2) systems  

are properly designed, installed, and maintained. 

3.1.6 Underdrain Pipe and Flow Control Devices

treated stormwater runoff into native soil is not feasible 

or not desirable. Underdrains may be located at the 

bottom of the facility, or may be elevated to promote  

 

on the design intent. 

Typically, underdrain systems consist of 6- or 8-inch-

diameter (100- to 200-millimeter-diameter) perforated or 

slotted pipe. The pipe may be installed in an aggregate 

the native site soils from clogging the pipe.

should be maintained to prevent clogging and allow 

system or receiving water as intended by design. 
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3.1.7 Trees / Vegetation 

Silva Cells fundamentally promote tree growth, and 

are typically designed with one or more trees that are 

planted either in the facility or next to the facility in a way 

that allows the roots to grow into the soil media. Properly 

designed Silva Cells provide the needed soil volume and 

their true mature size. 

As healthy trees grow, their canopies provide increasing 

capacity over time for interception, storage, and 

evapotranspiration. As the roots grow, they increase 

the trees’ ability to uptake stormwater and associated 

macropores in the soil column. Maintaining the trees as 

part of the Silva Cell system is therefore important to the 

overall performance of the facility over time. See Table 1 

for recommended maintenance activities and schedule.

Trees and vegetation adapted to site conditions, such 

as climate, hydrology, and soil type, should be selected 

wherever possible to reduce chemical inputs and reduce 

or eliminate the need for watering. Proper design, 

installation, and maintenance of the inlet system (Section 

3.1.2) and distribution system (Section 3.1.3) are also 

important to maintaining trees and vegetation properly 

watered. Similarly, proper design, installation, and 

devices are important to maintaining desired watering 

regimes and draw-down rates.

3.1.8 Surface Treatment

Silva Cells can be designed to provide structural support 

for a variety of surface treatment types, including hard 

surfaces (e.g., permeable or impermeable asphalt, 

concrete, pavers, etc.) or natural surfaces (e.g., soil, lawn, 

vegetation). Surface treatments should be maintained 

in accordance with manufacturer recommendations 

and local jurisdiction requirements (i.e., pertaining to 

sidewalks, roadways, etc.), as applicable.

3.2 Maintenance Guidelines

The following table provides a breakdown of 

recommended routine inspection and maintenance 

activities and frequencies, conditions that trigger non-

routine maintenance, and the associated recommended 

non-routine (triggered) maintenance activities for key 

Silva Cell components. 

Silva Cell Operation and Maintenance Manual
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Table 1: Silva Cell Maintenance Guidelines

Component

Recommended Frequency 

Inspection Activity
Condition when 
Maintenance is 
Triggered

Recommended Maintenance 
Actions

Inspection
Routine 
Maintenance

Silva Cell Units

Frames  
(or base  
and posts) 
and Deck 

As needed None Not Applicable

Facility shows signs 
of damage from 
external source (i.e., 
excessive loading from 
the surface, nearby 
construction, or similar)

Repair damaged component 
(refer to the Protection and 
Maintenance section of the Silva 
Cell Operations Manual included 
in Appendix B, pages 9-11).

Tree 
Opening

Spring, Fall, 
and after 
major storms

As needed

Check for clogging, 
standing water, 
sediment, trash,  
and debris

Evidence of clogging, 
standing water, 
accumulation of 
sediment, debris,  
or trash

As needed.

Inlets/Outlets/Pipes

Inlet/outlet 
structures

Annually
After major 
storms

Check that the 
structures are  
operating properly 

Water is not being 
directed properly  
to or out of the Silva 
Cell facility

Remove any blockages and clean 
pipe as needed. 

Energy 
dissipation 
component 
at inlet (if 
applicable)

Annually
After major 
storms

Check that the  
energy dissipation  
is working correctly 

Where applicable – 
Energy dissipation 
(i.e., splash block, 
rock, or cobbles) is 
removed or missing and 

being directed into the 
facility improperly

Replace or restore the energy 
dissipation component of the 
facility to the original design.

Flow 
restrictor (if 
applicable)

Annually
After major 
storms

restrictor is operating 
properly

Water is not passing 

restrictor per the design 

Remove material causing the 
blockage and repair component 
as needed.

Distribution 
pipes

Annually Annually

Check that the 
distribution pipes 
are allowing water to 
distribute properly  

Water is not being 
distributed within the 
facility per design

Remove blockages from pipes 
(e.g., jet clean, rotary cut  
roots/debris).

Underdrain 
pipes

Annually Annually
Check that the 
underdrain pipes are 

Water is not being 
drained through the 
underdrain pipes  
per design

Remove blockages from pipes 
(e.g., jet clean, rotary cut  
roots/debris).
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Component

Recommended Frequency 

Inspection Activity
Condition when 
Maintenance is 
Triggered

Recommended Maintenance Actions
Inspection

Routine 
Maintenance

Trees/Vegetation

Tree

Biannually As needed
Check need  
for pruning

Tree requires pruning 
for safety reasons, to  
promote healthy growth 
or to prevent the tree 
from growing in an 
undesirable manner.

Prune tree as needed for safety to 
promote healthy growth and to avoid 

power lines, clearances from buildings 
or sidewalk, or similar).  Pruning 
should be performed by a landscape 
professional that has experience 
pruning trees and per the guidance 

International Society of Arboriculture.

Spring, Fall, 
and after 
major storms

As needed Check tree safety

Signs of potential 
danger include broken, 
dead, or hanging 
branches, cracks, fungi, 
cavities, weak trunk or 
branch unions

Remove components of the facility 
above the frames and decks in a 
manner that minimizes damage to 
the facility. Use HydroVac and hand 
tools to remove soil if soil removal 
is needed. Cut and remove roots as 
directed by an arborist. Do not cut 
or damage frames. Install new tree 
and Silva Cell components as needed 
to restore the facility to its designed 

Spring and 
Fall

As needed Check tree health

Check tree for 
mower and weed 
whip damage, vandal 
damage, and animal 
damage. Inspect leaves, 
branches, crown and 
trunk for signs of insect 
or disease problems

Diagnose cause of problem: e.g. 
mower and weed whip damage, 
vandal damage, animal damage, over- 
or under-watering, pest or disease, 
soil problems, etc., and remedy.

Every 4-5 
years

As needed
Check for  
girdling roots

Girdling roots are found Remove girdling roots.

Annually As needed
Check for soil  
or mulch on  
root collar

There is soil or mulch 
on the root collar

Clean soil or mulch off root collar 

take care not to harm roots.

Annually As needed Check safety
Tree is dying, dead, 
diseased, or has 
become a safety hazard

Remove components of the facility 
above the frames and decks in a 
manner that minimized damage to 
the facility. Use HydroVac and hand 
tools to remove soil. Cut and remove 
roots as directed by an arborist. Do 
not cut or damage frames (or base 
and posts). Install new tree and 
Silva Cell components as needed to 
restore the facility to its designed 

and Maintenance section of the Silva 
Cell Operations Manual included  
in Appendix B.
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Component

Recommended Frequency 

Inspection Activity
Condition when 
Maintenance is 
Triggered

Recommended 
Maintenance Actions

Inspection
Routine 
Maintenance

Tree

Vegetation Biannually As needed Check tree health
Dying, dead, or 
unhealthy plants

Remove and replace dying, 
dead or unhealthy plants.

Weeds Monthly Monthly Check for weeds
Weeds present in  
the facility

Remove weeds as necessary. 
Noxious weeds should be 
removed in accordance  
with local standards.  
Avoid using herbicides  
and pesticides in an effort 
to protect water quality.

Mulch Monthly After weeding
Check much 
coverage

Mulch layer has bare 
spots or a depth less 
than two inches (50 mm).

Cover bare spots and 
replenish mulch as required.

Watering As needed Not applicable

Tree/vegetation shows 
signs of being deprived 
of water or watering 
is anticipated during 
prolonged dry periods

Water frequency will vary 
depending on species, 
climate, and site conditions.  
Water appropriately to 
maintain a health of the tree 
or vegetation. Ensure water 
is reaching the entire soil 
column and perimeter, not 
just the tree opening.

Pest Control

Nuisance Animals Biannually As needed
Check for signs  
of damage  
from animals

Damage or erosion 
caused by animals

Remove/reduce the item 
that is attracting the 
nuisance animals. Consider 
placing decoy predator 
species or pet waste 
bag stations to promote 
responsible activities. 

Insects 
Biannually or 
as needed

As needed
Check the 
presence of insects 
and or insect nests

Tree/vegetation 
shows signs of wilting, 
chewing of bark, 
spotting, or other 
indicators appropriate 
for the region.

Remove diseased or dead 
plants. Remove or reduce 
the source attracting the 
insects if possible. Follow 
the pest management 
procedures appropriate  
for the region.

Surface Treatment

Hard Surfaces 
(i.e., permeable 
or impermeable 
concrete, asphalt, 
pavers, or grid 
systems)

Annually As needed See applicable manufacturer recommendations.

Permeable Surfaces 
(i.e., vegetated areas)
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3.3 Equipment and Materials 

The text box to the right provides a list of equipment and 

materials that may be needed to perform maintenance 

and inspection activities. The list should be reviewed and 

approved by the Silva Cell owner or operator and should 

For instance, if the installation does not have a planter 

strip area, weeding equipment may not be needed. 

Similarly, if underdrains are not included, vactor, water 

jets, and pressure washing equipment may not be 

needed, etc.

The skills and staff required to inspect and maintain Silva 

Cells will vary depending on the size of the installation, 

complexity of the system, surface treatment, and site 

constraints. Routine maintenance and inspection activities 

for the above-ground features will generally be similar to 

that of a street tree, planter strip, or sidewalk. Routine 

maintenance for the below-ground features will generally 

be similar to that of an underdrain or footing drain system.

required for routine maintenance and inspection activities: 

 •  Safety Equipment – As appropriate for the site (i.e., high 

equipment, etc.)
 • Inspection Equipment

 • Camera
 • Tape measure 
 •  Manhole key and lifter to open manhole, cleanout, or 
inspection port lids

 • Flashlight
 • Field report sheet
 •  Inspection records and photos from previous inspections
 • As-built information
 • Manufacturers’ product information
 •  Method of inspecting pipes and structure without entering 
them (i.e., camera or mirror on an extendable pole)

 •  Equipment to measure drawdown time (i.e., stopwatch, 
measuring stick, water source, and hose)

 • Maintenance Equipment
 • Broom, rake, and shovel 
 • Weeding equipment 
 •  Bucket, wheelbarrow, garbage/leaf bags, and tarp
 • Tree trimming and pruning equipment
 • Hand tools 
 • Plumbing snake
 • Vactor truck 
 • Water jet
 • Pressure washer

 • Maintenance Material
 • Pipe repair material
 •  Replacement pipe material per the original design
 •  Replacement surface material (i.e., pavers, asphalt, 
concrete, or natural material)

Equipment and materials that may be needed to perform 
typical maintenance and inspection activities. Adapted from the 
Western Washington Low Impact Development (LID) Operation 
and Maintenance (O&M) Guidance Document (Ecology 2013b).

Maintenance Activity Staff Skills

Landscaping
Staff must have appropriate landscaping skills, including plant care, watering, and weeding, based  
on the trees/vegetation present; staff must have the ability to identify plants, weeds, and invasive 
weed species and have knowledge of the timing of weed seeding and growing periods. 

Pruning and tree care
 

equivalent training.

Pest Management
Staff conducting pest management activities must be able to identify pests applicable to the region 
and be familiar with methods to address those issues.

Erosion Control
Staff must have general knowledge of identifying sources of erosion, prevention methods,  
and removal methods. 

Drainage System Maintenance

Staff inspecting drainage system must have general knowledge of the drainage system components 

and maintenance history. 

Staff preforming maintenance activities must be trained to operate the specialized equipment  
to conduct those activities (i.e., jet cleaning, root cutting, vactoring, CCTV inspection).
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4.0 Repairing Silva Cells 

As the Silva Cell is a system that interacts with other 

infrastructure, repairs to adjacent elements, such as  

paving surfaces or utilities and services, must be undertaken 

Repairs to all system components and adjacent or nearby 

elements should be done per local guidelines and 

individual manufacturer directions, as applicable. 

Each Silva Cell stack is independent of the Silva Cell 

stack adjacent to it. Therefore, if an individual stack is 

disturbed, the entire system is generally not expected to 

be compromised.

Examples of repair processes are provided in the Tree 

Planting Solutions for Hard Boulevard Surfaces Best 

Practices Manual, included in Appendix B. This manual 

documents two demonstration projects conducted by 

main break scenario and a gas lateral and riser installed 

through Silva Cells. In both cases, the Silva Cells were 

Section IV of the Silva Cell Operations Manual (DeepRoot 

2011), included in Appendix C, provides general 

information on how to protect installed Silva Cell systems, 

manage utilities in the vicinity of installed systems, repair 

or replace overlying pavement, and remove or replace 

Silva Cells and trees as needed. 

5.0 Programmatic and Administrative Guidance

This section discusses regulatory requirements for LID 

BMP maintenance (if applicable) and the available 

programs and tools to help with implementation. 

5.1  Regulatory Requirements for LID BMP  

Maintenance Programs

As discussed above, this manual provides general 

maintenance guidelines that can be adapted to 

site conditions. If Silva Cells are installed as part 

of a permanent stormwater management plan to 

meet minimum stormwater requirements for new or 

redevelopment, local requirements for maintaining 

LID BMPs would apply. Consult the local standards 

and requirements to determine the maintenance 

requirements that will need to be addressed.

5.2 Tools for Implementing an LID Maintenance Program 

A range of administrative tools can be used to assist 

jurisdictions in implementing required maintenance 

activities for stormwater BMPs, such as Silva Cells. The 

tools vary depending on jurisdiction requirements, but 

may include (Ecology 2013b): 

 •  Stormwater requirements  

(i.e., Code, manual, ordinance)

 •  Legal agreements between private or public owners 

and the regulatory agency (i.e. access easements, 

property maintenance covenants,  

or transfer of ownership)

 •

design process

 • Financial liability measures

 • Record keeping and tracking requirements

 • Inspection and maintenance checklists

 • Inspection and maintenance schedules

 • Mapping 

 • Owner education (public or private)

6.0 Additional Resources

The following resources provide additional information 

on maintenance of LID facilities applicable to Silva Cells.

 •  Western Washington Low Impact Development 

Operations and Maintenance Guidance Document  

http://www.ecy.wa.gov/programs/wq/

stormwater/municipal/LID/TRAINING/

OperationsAndMaintenance.html

 •  LID Technical Guidance Manual for Puget Sound  

 •  International Society of Arboriculture 

http://www.isa-arbor.com/education/publications/

index.aspx



Silva Cell Operation and Maintenance Manual pg 12

 •  EPA’s Integrated Pest Management (IPM)  

principles site 

http://www.epa.gov/pesticides/factsheets/ipm.htm

 •  Water Environment Research Foundation (WERF) 

BMP and LID Whole Life Cost Tool 

http://www.werf.org/c/KnowledgeAreas/

Stormwater/ProductsToolsnonWERF/BMP_and_LID_

Whole_Li.aspx 

 •  Chesapeake Stormwater Network 

http://chesapeakestormwater.net/training-library/

stormwater-bmps/

 •  Los Angeles County Department of Public Works, 

Stormwater BMP Design and Maintenance Manual 

http://dpw.lacounty.gov/ldd/publications/

Stormwater%20BMP%20Design%20and%20

Maintenance%20Manual.pdf

 •  Low Impact Development Center 

http://www.lowimpactdevelopment.org/links.htm
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Appendix A

DeepRoot Warranty

DeepRoot® warrants to the original purchaser of its 

Silva CellTM product that such product will be free from 

defects in materials and workmanship, and perform to 

in the product’s installation guidelines for a period of 

20 years from the date of purchase. This warranty does 

not cover wear from normal use, or damage caused by 

abuse, mishandling, alterations, improper installation 

and/or assembly, accident, misuse, or lack of reasonable 

care of the product. This warranty does not apply to 

events and conditions beyond DeepRoot’s control, such 

as ground subsidence or settlement, earthquakes and 

other natural events, acts of third parties, and/or Acts 

of God. If this warranty is breached, DeepRoot® will 

provide a replacement product. Incurred costs, such as 

labor for removal of the original product, installation of 

replacement product, and the cost of incidental or other 

materials or expenses are not covered under this warranty.

DEEPROOT® MAKES NO OTHER WARRANTIES, 

EXPRESS OR IMPLIED, AND SPECIFICALLY DISCLAIMS 

THE WARRANTY OF MERCHANTABILITY OR FITNESS 

FOR A PARTICULAR PURPOSE. DEEPROOT® SHALL NOT 

BE LIABLE EITHER IN TORT OR IN CONTRACT FOR ANY 

DIRECT, INCIDENTAL OR CONSEQUENTIAL DAMAGES, 

LOST PROFITS, LOST REVENUES, LOSS OF USE, OR ANY 

BREACH OF ANY EXPRESS OR IMPLIED WARRANTY.

Some states do not allow the exclusion of incidental or 

consequential damages, so the above limitations and 

exclusions may not apply to you. This Warranty gives you 

rights, which vary from state to state, or in Canada, from 

province to province.
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Executive Summary

The City of Toronto has established a goal to increase 

both the number and size of its street trees (Toronto 

Street Trees: Guide to Standard Planting Options, April 

2010). The City aims to grow large-canopy trees in hard 

boulevard surfaces that have a complete 40+ year life 

span and are 40 cm in diameter at breast height.

to reach this goal.

Downtown streetscapes are harsh environments for trees, 

and many do not survive or never grow to a large canopy 

size. Large-canopy trees provide enormous climatic, 

environmental, health, aesthetic and psychological 

the quality of the urban forest in downtown streetscapes 

and this report examines how this can be done.

Section 1

for success’ for urban tree planting in Toronto, and sets 

the tone for the manual and its future implementation.

Section 2 provides fundamental principles for growing 

large trees. At minimum, trees require 20 to 30 m3 of soil 

each in order to grow to maturity. In order to achieve this, 

integration of soil/root zones with utilities is proposed 

to reach the target soil volume under urban sidewalks. 

Larger openings in the pavement also help to increase 

longevity. Cost savings are achieved by eliminating 

unnecessary hardware and designing structural concrete 

to withstand the load of occasional snowploughs and 

Sections 3 and 4 provide various technical solutions that 

have been developed as part of this manual. They address 

such as sidewalk width, public realm condition, and 

infrastructure arrangement for a range of budgets.

Section 5 evaluates essential material components that 

are required for successful tree growth in an urban 

streetscape. These are tree opening area materials such 

rainwater harvesting and distribution; and root zone ID 

markers to prevent construction damage.

Sidewalk trees on Yorkville Ave.

Section 6 offers insightful information to ensure that 

each planted tree has the best opportunity to thrive. 

Horticultural topics such as tree preservation, installation 

and maintenance, tree species suitability, nursery stock 

Lastly, Section 7 documents two demonstration projects 

a number of the tree planting construction methods. A 

water main break scenario was recreated and a gas lateral 

and riser were installed through soil cells. In both cases, 

The Appendices include construction drawings, 

availability, responses to City comments and the street 

tree precedents review. 
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Section 3 Types

3.5m min. sidewalk width 5.7m min. sidewalk width

TYPE 1: Pavement Bridge TYPE 2:  
On-Grade Pavement Over  

Soil Cells

TYPE 3:  
Open Planter 

1A 1B

Growing Medium Trench X X X

Open Planter with Curb Edge X

Tree Planting Solutions for Hard Boulevard Surfaces Best Practices Manual
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3.0 Construction Methods & Repair Regimes

Three different systems for tree planting in sidewalks are 

laid out in this section. They form the basis for the proposed 

City of Toronto tree planting details that accompany this 

report in the Appendices. In addition, this section makes 

dealing with sub-standard sidewalk conditions.

3.1 Type-1: Pavement bridge system

A structural pavement surface or subsurface spans 

between supporting ends over the growing medium 

trench. Reinforced precast and cast-in-place concrete 

Construction Drawings in Appendix A.

3.2 Type-2: Soil cells system

Modular rigid soil cells support a pavement system above 

the growing medium. The pavement surface and base 

can be built directly on top of the hard deck of the soil 

cells. Refer to T-2 Construction Drawings in Appendix A.

3.3 Type-3: Open planter system

There is no paving around the tree base. Where there is 

space for this system on the sidewalk, it is the most cost-

Refer to T-3 Construction Drawings in Appendix A.

The street is not rebuilt wholesale, just one or two trees 

in a block may be affected.

3.5 Sub-standard sidewalk conditions

Conditions where the existing space or utility constraints 

are such that the standards advocated in this report are 

not achievable.

Note: In the following descriptions for utility compatibility 

with various construction methods, review is based upon 

the general feasibility of working with such utilities and 

repairs. Ultimately, individual utility companies and City 

departments will have to reach an agreement for the 

access and repair of the various conditions generated, 

and the responsibility thereof. The recommendations in 

this report are intended to provide a framework for these 

policy decisions to be made.

Tree Planting Solutions for Hard Boulevard Surfaces Best Practices Manual/Construction Methods & Repair Regimes
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3.2 Type-2: Soil Cell System

On-grade pavement over soil cells allows for traditional 

pavement on-grade on top of the soil cell assembly 

and has been used in a number of pilot projects in 

Toronto and other North American cities. This system 

requires utility companies and City agencies to become 

comfortable with the concept of a modular support 

system, and will require a new protocol to include 

removal and replacement of the soil cells.

Construction Drawings T-2 in Appendix A provides details 

on this system.

Construction

Space allotted for root zone and foundation are 

excavated out, and a compacted granular base is 

installed for the soil cells. Soil cells are installed per 

manufacturer’s instructions. The pavement system is 

installed with granular base above the soil cells. The new 

paving can be installed in a similar way to any on-grade 

pavement system.

Utility access

Where there is concrete, the pavement is sawcut. Where 

there is unit paving, the pavers are removed. Filter fabric 

is peeled back, and soil cells are removed and set aside. 

In frozen conditions, the soil cells may be removed 

forcibly with an excavator, requiring them to be replaced 

with new soil cells prior to repairing surface paving. 

Once soil cells are removed, the utility is accessed via 

excavation of planting soil or granular below. 

Repair

underside of the root zone and compacted, soil cells are 

reinstalled per manufacturer’s instructions. Filter fabric is 

laid down on top of replaced soil cells, then pavement 

system is made good either temporarily or permanently.

Recommended utilities compatible with root zone

On-grade pavement over soil cells is generally 

compatible with utilities below the root zone, ideally 

where frequent access is not anticipated. Some shallower 

utilities may be compatible for placement within root 

zone/soil cell zone depending on agreement with the 

utility company concerned such as gas or hydro laterals.

 • Utilities below root zones:

 • New generation storm line (concrete)

 • New generation sanitary line (concrete)

 • Concrete-encased hydro duct, combined data

 • District energy

 • Pressurized water main

 • Gas (main or lateral)

 • Bare conduit (street lighting, telephone, etc.)

Tree Planting Solutions for Hard Boulevard Surfaces Best Practices Manual/Construction Methods & Repair Regimes
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Since the structural support is provided by the soil cells, 

concrete or unit paving over concrete.

Pros / cons

If the work crew is comfortable removing and replacing 

soil cells, the access and repair procedure is similar to 

current practices. The pavement system is equivalent 

to an on-grade construction. It can be repaired as a 

permanent repair or a temporary two-stage repair.

Tree Planting Solutions for Hard Boulevard Surfaces Best Practices Manual/Construction Methods & Repair Regimes
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7.0 Demonstration Projects

The consultants and the City organized a soil cell testing 

exercise at the City of Toronto’s Nashdene Yard in 

Scarborough with utility stakeholders Toronto Water 

and Enbridge Gas. New utility installation and repair of 

existing utilities under soil cells was recreated at the Yard:

7.1 Toronto Water utility access exercise

Toronto Water recreated an “emergency scenario” in the 

middle of winter (Feb. 24, 2012). The scenario involved 

bursting a water main and testing the effects of water 

leaking on the soil cell system.

7.2 Enbridge Gas lateral line and riser installation

Enbridge Gas tested access through soil cells to install a 

gas lateral line.

7.3  Bloor St. W. at Dovercourt Rd. and Concord Ave. 

demonstration project

A further on-site demonstration project was proposed. 

However, it was decided not to be implemented as 

part of this study, due to a larger upcoming resurfacing 

project in the area.

Note: The soil cell product used at Nashdene Yard 

was Silva Cells, manufactured by DeepRoot Green 

Infrastructure, LLC.

Tree Planting Solutions for Hard Boulevard Surfaces Best Practices Manual / Demonstration Projects
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7.1 Toronto Water Utility Access Exercise

Description of the exercise

The cold weather conditions, at -4°C (-10°C with wind 

for working with soil cells in adverse conditions.

where the demonstration project coordinators and 

Toronto Water personnel discussed the different activities 

and the order of execution. Water was then turned on 

into the installed water pipe which was capped on both 

ends and pre-cut during its installation under the soil 

cell system. Water fed from a hydrant at 414 kPa ran for 

approximately three minutes before it started to come 

out through the already saturated soil adjacent to the 

demonstration sidewalk. After the water valve was shut 

off, the following activities took place:

Concrete sidewalk pavement was removed

 •  Concrete pavement was saw cut into blocks that 

could later be removed by a backhoe.

 •

concrete paving.

 •  Crew located a geotextile layer that was installed 

frame deck; the geotextile was cut to expose the soil 

cell deck.

 •  Manual removal of two of six soil cell top decks were 

set aside for re-installation.

Tree Planting Solutions for Hard Boulevard Surfaces Best Practices Manual / Demonstration Projects
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Mechanical removal of soil cells, soil and sub-base

 •  Backhoe was used to dig out and through soil cells 

and soil.

 • Water pipe was daylighted.

Repair

 •  The dug trench was temporarily repaired afterwards 

 •

Conclusions of the Toronto Water exercise

Once the soil cells were removed, the stakeholders 

discussed the outcome and lessons learned from the 

exercise. It was concluded that Toronto Water can easily 

access its infrastructure through the soil cell system 

under extreme conditions using the same methods they 

currently have in place in either a planned or emergency 

situation. The exercise allayed their concerns that the 

discussions of a vertical minimum clearance between the 

utility and the bottom of the soil cells are expected.

Tree Planting Solutions for Hard Boulevard Surfaces Best Practices Manual / Demonstration Projects
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7.2 Enbridge Gas Lateral Line and Riser Installation

Description of the exercise

The exercise began at 9:00 am at Nashdene Yard in 

Scarborough on a late-May day that was partly cloudy 

and warm. A gas lateral with a long riser was installed 

under a sidewalk cross-section of unit paving and soil cells. 

Using a mole with the shortest torpedo hammerhead at 

1 .0 m length, the 25 mm gas line was bored through 

the growing medium and adjacent subgrade. Excavation 

was only necessary at each end of the gas lateral. For 

longer horizontal drilling, a directional drill is used which 

has greater directional control. Enbridge usually uses a 

torpedo mole for downtown work, which requires less 

excavation and can be used for horizontal drilling through 

sidewalk cross-sections. It can drill through tree roots and 

is only blocked by large rocks. The following took place:

Setting the direction and starting point of  

the horizontal boring

 •  Mock building and road sides of the sidewalk were 

designated for the purposes of this exercise.

 •  Unit pavers and granular base were removed to 

was set to drill horizontally between the soil cell 

frame legs from the side.

 •  The crew dug down two cells deep between the 

building side and the cell, until there was enough 

room to slide the riser through. Where there is not 

enough room to dig behind the cell, the cell can be 

removed to install the riser.

 •  In alignment with the pit dug at the building end, 

another pit was dug down approximately 1.2m deep 

at the road end of the lateral.

Directional boring

 •

side where the riser would be placed. The torpedo 

did not make it out at the road side because it 

hard material (i.e.. growing medium to hard clay 

subgrade) as it does not have enough friction to 

propel it forward.

 •  The torpedo was reset to begin on the road side.  

It bored through the road subgrade then through 

the soft growing medium and came out at the 

building side. 
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Pulling the lateral through, attaching and setting the riser

 •  The torpedo was removed and the lateral pipe was 

attached to the hose end and pulled through.

 •  The riser was fused to the pipe end and pulled 

through and set at the correct elevation.

 •

 

at road end.

Tree Planting Solutions for Hard Boulevard Surfaces Best Practices Manual / Demonstration Projects
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Conclusions of the Enbridge Gas exercise

It was concluded that the soil cells pose no obstruction 

to the installation of a gas lateral and riser. The work 

is essentially the same as current sidewalk conditions 

with a few extra considerations. The crew must locate 

the boundary of the cell frame to set the torpedo to go 

between the cell deck legs and not collide into them. The 

crew must be mindful that the growing medium is easily 

permeable and that the torpedo bores move easily from 

hard to soft matter and not the other way around. Paving 

removal need only be limited to where the riser needs 

to go and the area needed to slide it into place. Where 

there is enough room between the soil cells and building 

face to excavate and install the riser, paving on top of the 

cells could stay intact.

Tree Planting Solutions for Hard Boulevard Surfaces Best Practices Manual / Demonstration Projects
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Appendix C

Protection and Maintenance

 DeepRoot Green Infrastructure, LLC 

 101 Montgomery Street, Suite 2850 

San Francisco, CA 94104 

info@deeproot.com

 Tel: 800 458 7668 or 415 781 9700  

Fax: 800 277 7668 or 415 781 0191

Notes: Each Silva Cell stack is independent of the Silva 

Cell stack adjacent to it – therefore if individual Silva Cells 

are disturbed, the entire system is not compromised.

Silva Cell frames (or base and posts) and decks should 

at no time be cut, drilled into, or otherwise structurally 

procedure. Any damaged Silva Cell frames (or base and 

posts) or decks shall be replaced.

1.0 Protection of The Silva Cell System

To help avoid future disturbance of the Silva Cell system 

the location of the system should be accurately recorded 

at the time of construction and incorporated into an  

as-built drawing.

If possible register the location of the Silva Cell system 

with the local One-Call utility locating program.

Accurately locate the limits of the Silva Cell system prior 

to any future excavation in the area. (Some types of 

underground utility locating equipment, such as ground 

penetrating radar, are capable of detecting Silva Cells 

and may be used to locate the limits of the system. 

Contact a professional utility locating contractor for  

more information).

Utility warning tape/ribbon and locating wires can also be 

incorporated into the system and are recommended.

2.0  Utility Installation, Maintenance, Relocation or 

Replacement within Silva Cell System

If the Silva Cell system is accidentally unearthed by future 

excavation in the area, cease the excavation immediately 

and consult the as-built drawings to determine the limits 

of the system.

Using hand tools only, expose the impacted portion of 

the Silva Cell system and carefully inspect the Silva Cell 

frames (or base and posts) and decks for any signs of 

damage or cracking.

Replace any damaged Silva Cell frames (or base and posts)  

or decks and reconstruct any disturbed portion of the 

system as per DeepRoot’s installation Guidelines.

The Silva Cell system supports vehicle loading 

equal to 32,000 lbs (14,500 kg) per axle, which 

allows use in areas that accommodate 3 - 4 

axle vehicles such as those used for emergency, 

delivery, and maintenance. Generally meets 

AASHTO HS-20 (USA), CSA-S6, 87.5 and OBC 

54KN (Canada), and BS EN 1991-1-1:2002 and BS 

EN 1991-1-2:2003 (UK) loading standards when 

Throughout this document, where H-20 loading 

is referred to, this is shorthand for the loading 

standards described above.

To prevent damage to underlying Silva Cells, 

ensure that machinery operated on the paving 

above does not exceed loading as described 

above. Do not operate any machinery over the 

Silva Cell system without paving being in place.
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3.0 Utilities and Accessing The Silva Cell System

The Silva Cell system can be easily accessed for utility 

installation, maintenance, relocation, replacement, etc. 

using the following procedure.

First, locate the limits of the Silva Cell system.

Carefully remove the existing pavement. Take care to not 

operate machinery exceeding H-20 loading on any of the 

surrounding pavement supported by the system. Do not 

operate any machinery over the Silva Cell system once 

the pavement has been removed.

Using hand tools remove the aggregate base course 

and expose the underlying geotextile fabric. If working 

near the perimeter of the system there will be also be 

approximately 12” (30.5 cm) of geogrid that is folded 

over and attached to the cell decks. Cut the geotextile 

fabric as needed to allow for the removal of Cell decks. 

If Geogrid is encountered, detach it from cell decks and 

fold it back as well. Do not cut the Silva Cell frames (or 

base and posts) or decks. Remove the Silva Cell decks 

by removing the four corner screws and set it aside. 

Remove the soil from inside the frames using hand tools 

only or a HydroVac. (If the existing soil is to be reused, 

store it separately to ensure that it does not become 

contaminated with other spoil material. Otherwise 

dispose of the soil and replace it with soil meeting the 

inspected and approved prior to reinstallation.) Carefully 

remove any of the frames (or base and posts) needed 

to complete utility work. Upon completion of the utility 

work visually inspect the surrounding exposed Silva Cell 

parts and remove any of those showing signs of damage 

or cracking. Restore the disturbed portion of the system 

using one of the two following methods:

Method 1:

 Replace the Silva Cell frames (or base and posts), soil 

and decks as required per Silva Cell installation details 

an overlap at cut seam. Restore the aggregate base 

course and pavement. Re-use only Silva Cell frames  

(or base and posts) and decks that have been 

thoroughly inspected and found to be free of damage 

or cracking. Replace any parts showing signs of 

damage or cracking with new. 

Method 2:

stone. Install geogrid around the perimeter of the 

area from which the Silva Cells were removed per 

DeepRoot’s construction guidelines. Fill inside void 

of the adjacent Silva Cell decks. Cover the stone with 

geotextile fabric making sure to overlap the existing 

geotextile fabric by a minimum of 2 feet on all sides. 

Restore the aggregate base course and pavement. 

4.0  Pavement Repair or Replacement over  

Silva Cell System

When the existing pavement over a Silva Cell system is to 

be replaced by a different type of pavement, refer to the 

in surface materials may require a change in the depth of 

the underlying aggregate base course.

5.0  Adding Silva Cells to The System/Removing  

Silva Cells from The System

To make changes to the size of the Silva Cell system, 

locate the limits of the system. Carefully remove the 

pavement taking care to ensure that no machinery 

which exceeds H-20 loading is operated on pavement 

supported by the Silva Cells and that no machinery is 

operated over the Silva Cells once the pavement has 

been removed. Using hand tools remove the aggregate 

base and expose the underlying geotextile fabric. Cut the 

of the Silva Cells. Excavate to no closer than 1’ (30.5 cm) 

of the limits of the Silva Cells. Using hand tools, expose 

the geogrid which wraps the perimeter of the system. 

Cut and fold back the geogrid as needed to add or 

remove cells. If adding to the system, install the new Cells 

the existing Silva Cell frames (or base and posts) and 
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the new Silva Cell frames does not exceed the 3” (7.6 

cm) maximum. If removing frames (or base and posts) or 

decks, re-install the geogrid along the new perimeter of 

6.0 Tree Replacement

Tree replacement may be necessary based upon 

unforeseen or severe site, climate or circumstantial 

conditions. Limit disturbance area as possible. Ensure all 

equipment meets H-20 loading requirements.

Remove any structure at the tree opening (tree grate, etc.)  

Remove mulch and any excess soil from above tree root 

package. Do not damage Silva Cell frames (or base 

and posts) or decks. Remove soil using hand tools only 

or HydroVac and set aside. If hand dug, ensure clean 

storage of soil material by excavating into contained/

isolated location and cover during utility work. Soil must 

be inspected and approved prior to reinstallation.

to cut tree roots from main root package, do not cut Silva 

Cell frames (or base and posts) or decks. Remove tree 

root package from planting bed. If using construction 

equipment to remove tree, ensure meeting of H-20 

loading requirements.

Prior to planting new tree, install additional planting soil, 

to the depths indicated, within the tree opening adjacent 

to paving supported by Silva Cells. Assure that the 

planting soil under the tree root package is compacted to 

approximately 85-90% to prevent settlement of the root 

package. The planting soil within the tree opening shall 

be the same soil as in the adjacent Silva Cells. See Silva 

 

the direction of consulting arborist. Cover the planting 

 

When a large portion of a Silva Cell installation is to 

disturbance area as possible. Ensure all equipment meets 

H-20 loading requirements.

Remove paving and aggregate base course. Carefully cut 

geotextile to allow for removal of Cell decks. Ensure at 

least 18” (45.7 cm) overlap into new limits of excavation. 

Do not cut Silva Cell frames or decks. Unfold geogrid 

from Cell decks and carefully fold away from Silva Cell 

frames (or base and posts). Remove Silva Cell decks 

by removing screws and set aside. Remove soil using 

hand tools only or HydroVac and set aside. If hand dug, 

ensure clean storage of soil material by excavating into 

contained/isolated location and cover during utility work.  

Soil must be inspected and approved prior to reinstallation 

Remove anchoring spikes from Cell base and set aside. If 

geotextile is at base of system, carefully cut geotextile at 

least 6” (15.2 cm) within new limits of excavation.

Install aggregate base course and paving, ensuring no 

damage to Silva Cells or other installation components.

7.0  Additional Silva Cells to be Installed Adjacent to 

Existing Installation

When additional Silva Cells are to be installed adjacent 

disturbance. Limit disturbance area as possible. Ensure all 

equipment meets H-20 loading requirements.

Excavate up to 12” (30.5 cm) from existing Silva Cells. 

Excavated remaining 12” (30.5 cm) by hand. Cut geogrid 

from face of existing Silva Cell system. Do not cut Silva 

Cell frames (or base and posts) or decks.
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(optional worksheet)

Water Quality Volume (WQV)

0.39         ac A = Area draining to the practice

0.35         ac AI = Impervious area draining to the practice

0.90         decimal I = percent impervious area draining to the practice, in decimal form

0.86         unitless Rv = Runoff coefficient = 0.05 + (0.9 x I)

0.34         ac-in WQV= 1” x Rv x A

1,217       cf WQV conversion (ac-in x 43,560 sf/ac x 1ft/12”)

Water Quality Flow (WQF)

1              inches P = amount of rainfall.  For WQF in NH, P = 1".  

0.86         inches Q = water quality depth.  Q = WQV/A

99            unitless CN = unit peak discharge curve number. CN =1000/(10+5P+10Q–10*[Q
2
 + 1.25*Q*P] 

0.5
)

0.1           inches S = potential maximum retention.  S = (1000/CN)  - 10

0.025       inches Ia = initial abstraction.  Ia = 0.2S

5.0           minutes Tc = Time of Concentration

750.0       cfs/mi
2
/in qu is the unit peak discharge.  Obtain this value from TR-55 exhibits 4-II and 4-III

0.393       cfs WQF = qu x WQV.  Conversion: to convert "cfs/mi
2
/in * ac-in" to "cfs" multiply by 1mi

2
/640ac

NHDES Alteration of Terrain

Last Revised: August 2013

General Calculations - WQV and WQF

This worksheet may be useful when designing a BMP that does not fit into one of the specific worksheets 

already provided.  For example, if proposing a new technology, which is not a stormwater wetland, infiltration 

practice, etc., then this worksheet may be useful.

Designer's Notes: qu is approximated by extrapolation using TR-55 exhibits 4-II and 4-III

The upper range of this nomograph is 700 csm/in and 0.10 Ia/P.



The Tideflex® Technologies Series 35 Check Valve is manufac-
tured identically to the Tideflex® Check Valve, with the addition
of an integral elastomer flange as part of the valve.  The standard
flange size drilling conforms to ANSI B16.5 and ANSI B16.47,
Class 150 standards.  All other domestic and international stan-
dards, as well as customer specified flange dimensions, are avail-
able.  The Series 35 Check Valve is furnished complete with 3/8”
thick steel back-up rings for installation.

In some applications and installations, a slip-over pipe Check
Valve is not feasible because of an existing flange in the piping
system or an existing flange cemented in the outfall piping sys-
tem vault.  In these cases, the Series 35 Check Valve is the solu-
tion.

The Tideflex® Technologies Series 35 Check Valve is simple in
design, with only one part - the all-rubber duck bill check sleeve.
There are no seats or interference fits to cor-
rode or freeze valve operation, making the
Series 35 virtually maintenance free.  The
Series 35 seals completely around solids,
making it ideal for fly ash, raw sewage,
sludge, lime, mining slurries, and many
other abrasive and corrosive slurries.               

Tideflex Technologies  • 700 N. Bell Ave., Carnegie, PA 15106  USA  • 412-279-0044  • Fax 412-279-7878  • www.tideflex.com

Materials of Construction
• Pure Gum Rubber, Neoprene, Chlorobutyl, Buna-N, Polyurethane

Hypalon, Viton, EPDM, Food Grade 

• Galvanized Steel, Stainless Steel

Technical Data

Series 35—Flanged Check Valve

BA H

L

C

INSIDE

DIAMETER

B

FLANGE

THICKNESS

C

MAXIMUM

LENGTH

L

DIMENSIONS SERIES 35

1/2”

3/4”

1”

1-1/4”

1-1/2”

2”

2-1/2”

3”

4”

5”

6”

8”

10”

12”

14”

16”

18”

20”

22”

24”

30”

32”

36”

42”

48”

60”

72”

84”

3-1/2”

3-7/8”

4-1/4”

4-5/8”

5”

6”

7”

7-1/2”

9”

10”

11”

13-1/2”

16”

19”

21”

23-1/2”

25”

27-1/2”

29-1/2”

32”

38-3/4”

41-3/4”

46”

53”

59-1/2”

73”

86-1/2”

99-3/4”

1/2”

3/4”

1”

1-1/4”

1-1/2”

2”

2-1/2”

3”

4”

5”

6”

8”

10”

12”

14”

15-1/4”

17-1/2”

19-1/4”

21-1/4”

24”

29-1/2”

32”

35-1/4”

42”

48”

60”

72”

84”

1/2”

1/2”

1/2”

1/2”

1/2”

1/2”

1/2”

3/4”

3/4”

3/4”

1”

1”

1”

1”

1”

1”

1-1/2”

1-1/2”

1-1/2”

1-1/2”

1-1/2”

1-1/2”

1-1/2”

2”

2”

2”

2”

2”

2-1/2”

3”

3”

5-3/4”

5-3/4”

5-3/4”

7-1/2”

9”

12”

15-1/4”

15-5/8”

16-1/2”

21-1/2”

26-1/2”

25-3/8”

27-1/2”

30”

32-3/8”

35-1/2”

40-1/2”

43”

51-3/8”

54”

60-1/4”

59”

72”

95”

92”

1-1/4”

1-1/2”

1-1/2”

2-3/4”

3-5/8”

3-5/8”

4-5/8”

5-3/8”

7”

8-7/8”

10-3/8”

13”

16-7/8”

20-1/8”

21-1/2”

22-1/4”

26-3/4”

32-1/2”

32-1/2”

37”

49-1/2”

46”

58”

72-1/2”

77-1/2”

96-3/4”

102”

110-1/2”

FLANGE

O.D.

A

ANSI

FLANGE

SIZE

MAXIMUM

HEIGHT

H
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	Repair eroded areas with new sod; remove trash/sediments and maintain grass at 4”~6”.
	After significant rain events (>2”/day); and/or monthly.
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	Check for blocked baffles and inlets
	Twice Yearly

	Check for sediment accumulation and debris
	Yearly

	Check for sediment clogging, or soiled runoff.
	Yearly

	Prepare Annual Report, including all Inspection & Maintenance Logs. Provide to C.E.O.  if required).
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