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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: _______ 

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).  
(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) 

 N/A 

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

 N/A 

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

 N/A 

RLundborn
Typewriter
Cate Street Development, LLC c/o Jay Bisognano

RLundborn
Typewriter
06-26-19

RLundborn
Typewriter
jb@torprops.com

RLundborn
Typewriter
987.490.5278

RLundborn
Typewriter
428 US Route 1 BYP

RLundborn
Typewriter
see below, pg. 7

RLundborn
Typewriter
G1

RLundborn
Typewriter
13.3 Ac+/-

RLundborn
Typewriter
Submitted with TACdocuments 3.18.19

RLundborn
Typewriter
Breakdown MEMORANDUM_rev1.pdf submittes 3.18.19CS-201 to 203

RLundborn
Typewriter
Application, NarrativeCN-001 site notes, CS-001site notesPlan of Land, Topo Plans

RLundborn
Typewriter
Application, Cover Sheet GI-001, GI-002
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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) 

 N/A 

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

 N/A 

 List of reference plans. 
(2.5.3.1G) 

 N/A 

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

 N/A 

 

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) 

 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) 

 N/A 

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

 N/A 

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

 N/A 

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

 N/A 

 Individual plan sheet title that clearly describes the information that 
is displayed.  
(2.5.4.2C) 

Required on all plan 
sheets 

N/A 

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

 N/A 

RLundborn
Typewriter
Plan of Land sheet 3 of 3, 

RLundborn
Typewriter
Cover Sheets, GI-001, GI-002

RLundborn
Typewriter
Plan of Land sheet 3 of 3, 

RLundborn
Typewriter
List of Utilities to be added to CN-001 and CU sheets prior to next submission

RLundborn
Typewriter
Revision note #1 all C sheets

RLundborn
Typewriter
Title block all sheets

RLundborn
Typewriter
Topographic plans

RLundborn
Typewriter
All C sheets

RLundborn
Typewriter
Plan of Land sheet 3 of 3note 9Topographic Plans sheet 1 of 5 note 5

RLundborn
Typewriter
Plan of Land sheet 3 of 3 Topographic Plans sheet 1 of 5
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Site Plan Specifications 
 Required Items for Submittal Item Location  

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

Waiver 
Requested 

 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) 

 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 

 

RLundborn
Typewriter
Note to be added to CN-001prior to next plan submission

RLundborn
Typewriter
Upoon decisionof sheets tobe recorded, notes a and bwill be added

RLundborn
Typewriter
Notes a-c have been addedto the landscaping plans Refer to sheet L1.06
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Site Plan Specifications – Required Exhibits and Data 
 Required Items for Submittal Item Location 

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

Waiver 
Requested 

 1. Existing Conditions: (2.5.4.3A)   

 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. 

  

RLundborn
Typewriter
Topographic Plans 1 thru 5

RLundborn
Typewriter
`

RLundborn
Typewriter
Topographic Plans 1 thru 5

RLundborn
Typewriter
Topographic Plans 1 thru 5CN-001 site notes

RLundborn
Typewriter
Topographic Plans 1 thru 5

RLundborn
Typewriter
Plan of Land Sheet 3 of 3 note 7

RLundborn
Typewriter
CS sheets, CG sheets, CU sheets

RLundborn
Typewriter
A2.11 to A2.15, A3.11 to A3.12

RLundborn
Typewriter
A1.11 to A1.16, CS-201-203

RLundborn
Typewriter
A1.11 to A1.16, CS-201-203

RLundborn
Typewriter
A1.11 to A1.16, CS-201-203

RLundborn
Typewriter
CS-101 to 104, CS-201 to 203

RLundborn
Typewriter
CS-101 to 104, CS-201 to 203

RLundborn
Typewriter
CS-101 to 104, CS-201 to 203

RLundborn
Typewriter
CS-101 to 104, CS-201 to 203

RLundborn
Typewriter
CS-101 to 104, CS-201 to 203

RLundborn
Typewriter
CT Sheets

RLundborn
Typewriter
Easements will be added to appropriate C sheets prior to next submission

RLundborn
Typewriter
CS-201 to CS-203

RLundborn
Typewriter
CN-001, CS-001

RLundborn
Typewriter
CG Sheets DrainageCU Sheets 

RLundborn
Typewriter
CU Sheets, CD-540

RLundborn
Typewriter
CU Sheets

RLundborn
Typewriter
CU Sheets

RLundborn
Typewriter
monitoring wells to be added to plans prior to next submission
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Site Plan Specifications – Required Exhibits and Data 

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

Plan Sheet/Note #) 

Waiver 
Requested 

 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)   

 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).   

RLundborn
Typewriter

RLundborn
Typewriter
Commercial and Apartments have internal dumpster areas, Townhouses have private curbside pickup Commercial will have a compactor exterior added prior to next submission

RLundborn
Typewriter
CG Sheets

RLundborn
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Sheet LS1

RLundborn
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Sheet LS1, all cutoff

RLundborn
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CS, CG and CU Sheets L1. sheets

RLundborn
Typewriter
Sheet IRI.01

RLundborn
Typewriter
CG sheets

RLundborn
Typewriter
CS-001 (West End Yards set)

RLundborn
Typewriter
Plan of Land Sheet 3 of 3

RLundborn
Typewriter
CS Sheets, CN-001 notes(notes will be expanded prior to next sumbission

RLundborn
Typewriter
N/A

RLundborn
Typewriter
N/A

RLundborn
Typewriter
N/A

RLundborn
Typewriter
N/A

RLundborn
Typewriter
N/A
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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 
 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) 

  

RLundborn
Typewriter
CG-103 bioretention basins CD-511 to 513CG-201-203 CD-511 to 512

RLundborn
Typewriter
it is not

RLundborn
Typewriter
CS, CG and CU sheets, the site reduces existing impervious by over 1 Ac.

RLundborn
Typewriter
CS-001 (West End Yard site plans)

RLundborn
Typewriter
Written Stormwater Management and Erosion Control Plan to be submitted with next submission

RLundborn
Typewriter
Easements to be granted to City for utilities will be finalized as part of this process
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Final Site Plan Approval Required Information 
 Required Items for Submittal Item Location  

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

Waiver 
Requested 

 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: ___________________________ 

 

bethh
Typewriter
Redevelopment of Tax Maps & Lots, 163-33&34, 163-37, 165-2, 172-1 & 173-2

RLundborn
Typewriter
Letters from the private utilities will be provided prior to the next submission

RLundborn
Typewriter
A list of required permits will be added to the plans prior to the next submission.NHDES Wetlands, AOT, Sewer and Water Connection permits, EPANPDES CGP

RLundborn
Typewriter
Agent for Applicant    Richard R. Lundborn, PE, Fuss & O'Neill

RLundborn
Typewriter
06/02/19



TABLE 1
RESOLUTION SUMMARY of AUGUST 30, 2019 CATE STREET WEY PORTSMOUTH STAFF REVIEW

Color Code:

Comment # Comment Status Response
1 The crosswalk across Bartlett Street is very long and

has very limited sight lines as it is close to the RR
bridge abutment. Move back if possible.

Addressed Cross walk shifted to use cobblestone island as a refuge

2 The ped crossing signs at station 4+40 and 6+50 are
not needed, as the flashing beacons are only 100
feet further ahead and in plain sight. Likewise with
the sings at station 13+60.

Addressed Removed

3 Stop signs on the multi-use path at the old Cate
Street intersection will be needed, unless the
vegetation can be trimmed back to provide
adequate sight lines.

Addressed Stop signs added

4 NO MOTOR VEHICLES signs should be posted on the
MUP at its intersection with old Cate Street.

Addressed Signs Added

5 The Advisory 25 mph signs are not needed with the
Reverse curve signs, if the curves are designed for 25
mph.

Addressed Signs Removed

6 The crosswalks at the intersection of Cate and
Bartlett need rapid flashing beacons due to the
curves and limited sight lines.

Addressed Beacons Added

7 The stop sign on Bartlett should be removed back to
30 feet from the stop line for better visibility. The
stop ahead sign should also be moved back to about
station 20+50.

Addressed Revised per comment

8 Any W3-1a signs should be W3-1 instead. Addressed Revised Accordingly

Addressed/ Corrected
Change in progress or confirmation needed



TABLE 1
RESOLUTION SUMMARY of AUGUST 30, 2019 CATE STREET WEY PORTSMOUTH STAFF REVIEW

Color Code:

Comment # Comment Status Response

Addressed/ Corrected
Change in progress or confirmation needed

9 What is the 12" square LED module on the flashing
beacon detail?

Addressed Detail revised to meet City Standard

10 CS-201 shows a crosswalk leading into parking
spaces about 160 feet from the Bypass. That is not
allowed per ADA.

Addressed revised accordingly

11 Stop signs should be placed at the crosswalks near
the Pet Zone.

Addressed Signs added

12 Water easement to 172/2 must be through the lot
to the source of the water in the City ROW.

Addressed Added to the Easement Plans

13 ROW easement for same property should match
proposed driveway configuration.

Addressed Added to the Easement Plans

14 Sewer connection for the same lot needs a formal
easement.

Addressed Added to the Easement Plans

15 Lot 165/1 needs ROW and water easements from lot
line to Cate St.

Addressed Added to the Easement Plans

16 All gas lines must be at least 3' from the other
utilities (except crossings).

Addressed Gas line spacing has been checked and revised as necessary



TABLE 1
RESOLUTION SUMMARY of AUGUST 30, 2019 CATE STREET WEY PORTSMOUTH STAFF REVIEW

Color Code:

Comment # Comment Status Response

Addressed/ Corrected
Change in progress or confirmation needed

17 In the provided inspection and maintenance plan
Appendix A "Invasive Plant Control" it calls out the
use of herbicides to control vegetation. Please
remove this section or clarify. Article 10 section
10.1018.25 of our Zoning Ordinance states the
following: The use of pesticides or herbicides is
prohibited in a wetland or wetland buffer, except
that application of pesticides by a public agency for
public health purposes is permitted.

Addressed the note has been deleted

18 The community space exhibits should be updated as
the wide pedestrian sidewalk included does not
meet the definition for location between the
building façade and public right of way. The area of
"Park/common" designated for snow storage should
also be removed from the community space
calculations.

Addressed The Wide Pedestrian Sidewalk as depicted does meet the
requirement as per review with Staff on 9/10/19

Apprporiate connectivity easements will be granted as well

The Snow Storage area has been removed from the
calculation of the community space

19 The applicant shall work with DPW to satisfactorily
address any forthcoming comments from the Water
System Analysis Report and Flow Assessment Report
expected in the next week for final water and sewer
sizes.

Addressed Understood
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PROJECT TEAM
ARCHITECT

PRELLWITZ CHILINSKI ASSOCIATES
221 HAMPSHIRE STREET
CAMBRIDGE, MA. 02139

617.547.8120

LANDSCAPE ARCHITECTS
SITE SOLUTIONS, LLC

3715 NORTHSIDE PARKWAY
300 NORTH CREEK, SUITE 720

ATLANTA, GA. 303227
404.705.9411

NATURAL RESOURCES
CONSULTANT

GOVE ENVIRONMENTAL SERVICES, INC
8 CONTINENTAL DRIVE

BUILDING 2, SUITE H
EXETER, NH. 03833-7507

603.778.0644

GEOTECHNICAL ENGINEERS
McPHAIL ASSOCIATES, LLC

2269 MASSACHUSETTS AVENUE
CAMBRIDGE, MA. 02140

617.868.1420

LAND SURVEYOR
DOUCET SURVEY, INC

102 KENT PLACE
NEWMARKET, NH. 03857

603.659.6560

PREPARED BY

SHEET INDEX
SHEET No. SHEET TITLE

LOCATION MAP
SCALE: 1" = 1200'

PREPARED FOR

CATE STREET DEVELOPMENT, LLC
11 ELKINS STREET,  SUITE 420

BOSTON, MA 02127
987.490.5278

WEST END YARDS
CATE STREET  ·  PORTSMOUTH  ·  NEW HAMPSHIRE

SITE PLANS
                                                                                                                                                                                             AUGUST, 2019

GI-002 COVER SHEET
A1.11-A1.16 FLOOR PLANS
A2.11-A2.15 ELEVATIONS
A2.11-A3.12 RENDERINGS
CN-001-CN-002 GENERAL NOTES & LEGEND
CP-200-CP-204 SITE PREPARATION PLANS

CS-002 DEVELOPMENT STANDARDS SITE
PLAN

CS-003 OPEN SPACE PLAN
CS-200-CS-203 SITE PLANS
CG-001 SITE DRAINAGE STRUCTURE TABLE

CG-200-CG-203 GRADING, DRAINAGE & EROSION
CONTROL PLAN

CG-210 SUBSURFACE EXPORATION PLAN
CU-001 SITE SEWER STRUCTURE TABLE
CU-200-CU-203 UTILITY PLANS
CD-510-CD-512 DRAINAGE DETAILS
CD-520 WATER & MISC. DETAILS
CD-530-CD-531 SEWER DETAILS
CD-540 UTILITY DETAILS
CD-550-CD-552 SITE DETAILS
CD-560-CD-562 EROSION CONTROL DETAILS
CT-201-CT-204 TURNING MOVEMENTS
L1.00-IRI.01 LANDSCAPE PLANS
LS1 LIGHTING PLANS
SURVEY PLANS SUBDIVISION & EASEMENT PLANS
SURVEY PLANS TOPOGRAPHICAL PLANS

20170317.A10

AUG 2019

GI-002

SHEET INDEX
SHEET No. SHEET TITLE

UPPER SQUARE BUSINESS CENTER
5  FLETCHER  STREET,  SUITE  1
KENNEBUNK, MAINE 04043
207.363.0669
www.fando.com
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Table
Summary of Explorations

Cate Street
Portsmouth, New Hampshire

Exploration No. Ground Surface
Elevation [Feet]

Total Depth of
Exploration

[Feet]

Depth to Top of
Bedrock [Feet]

Elevation of
Bottom of
Exploartion

[Feet]

Elevation of
Refusal on
Bedrock
[Feet]

RP -1 +22.8 20.0 NE +2.8 NE

RP -2 +22.4 20.0 NE +2.4 NE

RP -3 +22.1 20.0 NE +2.1 NE

RP -4 +21.9 20.0 NE +1.9 NE

RP -5 +21.8 20.0 NE +1.8 NE

RP -6 +21.6 20.0 NE +1.6 NE

RP -7 +21.5 20.0 NE +1.5 NE

RP -8 +21.5 20.0 NE +1.5 NE

RP -9 +21.3 20.0 NE +1.3 NE

RP -10 +21.3 20.0 NE +1.3 NE

RP -11 +20.9 20.0 NE +0.9 NE

RP -12 +21.8 20.0 NE +1.8 NE

RP -13 +22.7 20.0 NE +2.7 NE

RP -14 +22.9 20.0 NE +2.9 NE

RP -15 +23.3 20.0 NE +3.3 NE

RP -16 +23.6 20.0 NE +3.6 NE

RP -17 +23.6 20.0 NE +3.6 NE

RP -18 +23.7 23.0 18.0 +0.7 +5.7

RP -19 +23.8 23.0 18.0 +0.8 +5.8

RP -20 +23.9 19.0 14.0 +4.9 +9.9

RP -21 +24.0 15.0 10.0 +9.0 +14.0

RP -22 +23.9 13.0 8.0 +10.9 +15.9

RP -23 +23.8 12.0 7.0 +11.8 +16.8

RP -24 +23.9 9.0 4.0 +14.9 +19.9

RP -25 +23.9 7.0 2.0 +16.9 +21.9

RP -26 +23.9 9.0 4.0 +14.9 +19.9

RP -27 +24.1 8.0 3.0 +16.1 +21.1

RP -28 +24.1 13.0 8.0 +11.1 +16.1

RP -29 +24.0 12.0 7.0 +12.0 +17.0

RP -30 +24.0 12.0 7.0 +12.0 +17.0

RP -31 +24.0 10.0 5.0 +14.0 +19.0

RP -32 +24.0 11.0 6.0 +13.0 +18.0

B-117 +23.6 5.2 5.1 +18.4 +18.5

B-117A +23.6 4.2 5.2 +19.4 +18.4

B-117B +23.6 5.2 4.2 +18.4 +19.4

B-118 +27.9 12.0 12.0 +15.9 +15.9

GP-1 +21.6 10.0 11.6 +11.6 +10.0

GP-2 +20.4 14.0 14.0 +6.4 +6.4

GP-3 +19.5 16.5 16.5 +3.0 +3.0

GP-4 +19.7 14.0 14.0 +5.7 +5.7

TP-115 +22.9 5.0 NE +17.9 NE

TP-116 +18.4 6.0 NE +12.4 NE

TP-117 +18.8 6.5 NE +12.3 NE

TP-118 +18.4 6.0 NE +12.4 NE

TP-119 +17.2 6.0 NE +11.2 NE
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MATERIAL LOCATION DESCRIPTION

AASHTO  MATERIAL

CLASSIFICATIONS

COMPACTION / DENSITY

REQUIREMENT

D

FINAL FILL: FILL MATERIAL FOR LAYER 'D' STARTS

FROM THE TOP OF THE 'C' LAYER TO THE BOTTOM

OF FLEXIBLE PAVEMENT OR UNPAVED FINISHED

GRADE ABOVE. NOTE THAT PAVEMENT SUBBASE

MAY BE PART OF THE 'D' LAYER

ANY SOIL/ROCK MATERIALS, NATIVE SOILS, OR PER

ENGINEER'S PLANS. CHECK PLANS FOR PAVEMENT

SUBGRADE REQUIREMENTS.

N/A

PREPARE PER SITE DESIGN ENGINEER'S PLANS.

PAVED INSTALLATIONS MAY HAVE STRINGENT

MATERIAL AND PREPARATION REQUIREMENTS.

C

INITIAL FILL: FILL MATERIAL FOR LAYER 'C'

STARTS FROM THE TOP OF THE EMBEDMENT

STONE ('B' LAYER) TO 18" (450 mm) ABOVE THE

TOP OF THE CHAMBER. NOTE THAT PAVEMENT

SUBBASE MAY BE A PART OF THE 'C' LAYER.

GRANULAR WELL-GRADED SOIL/AGGREGATE MIXTURES, <35%

FINES OR PROCESSED AGGREGATE.

 MOST PAVEMENT SUBBASE MATERIALS CAN BE USED IN LIEU

OF THIS LAYER.

AASHTO M145¹

A-1, A-2-4, A-3

OR

AASHTO M43¹

3, 357, 4, 467, 5, 56, 57, 6, 67, 68, 7, 78, 8, 89,

9, 10

BEGIN COMPACTIONS AFTER 12" (300 mm) OF

MATERIAL OVER THE CHAMBERS IS REACHED.

COMPACT ADDITIONAL LAYERS IN 6" (150 mm) MAX

LIFTS TO A MIN. 95% PROCTOR DENSITY FOR

WELL GRADED MATERIAL AND 95% RELATIVE

DENSITY FOR PROCESSED AGGREGATE

MATERIALS. ROLLER GROSS VEHICLE WEIGHT

NOT TO EXCEED 12,000 lbs (53 kN). DYNAMIC

FORCE NOT TO EXCEED 20,000 lbs (89 kN).

B

EMBEDMENT STONE: FILL SURROUNDING THE

CHAMBERS FROM THE FOUNDATION STONE ('A'

LAYER) TO THE 'C' LAYER ABOVE.

CLEAN, CRUSHED, ANGULAR STONE, NOMINAL SIZE

DISTRIBUTION BETWEEN 3/4-2 INCH (20-50 mm)

AASHTO M43¹

3, 357, 4, 467, 5, 56, 57

NO COMPACTION REQUIRED.

A

FOUNDATION STONE: FILL BELOW CHAMBERS

FROM THE SUBGRADE UP TO THE FOOT (BOTTOM)

OF THE CHAMBER.

CLEAN, CRUSHED, ANGULAR STONE, NOMINAL SIZE

DISTRIBUTION BETWEEN 3/4-2 INCH (20-50 mm)

AASHTO M43¹

3, 357, 4, 467, 5, 56, 57

PLATE COMPACT OR ROLL TO ACHIEVE A FLAT

SURFACE. ² ³

PART # STUB A B C

SC740EPE06T / SC740EPE06TPC

6" (150 mm) 10.9" (277 mm)

18.5" (470 mm)

---

SC740EPE06B / SC740EPE06BPC ---

0.5" (13 mm)

SC740EPE08T /SC740EPE08TPC

8" (200 mm) 12.2" (310 mm)

16.5" (419 mm)

---

SC740EPE08B / SC740EPE08BPC ---

0.6" (15 mm)

SC740EPE10T / SC740EPE10TPC

10" (250 mm) 13.4" (340 mm)

14.5" (368 mm)

---

SC740EPE10B / SC740EPE10BPC ---

0.7" (18 mm)

SC740EPE12T / SC740EPE12TPC

12" (300 mm) 14.7" (373 mm)

12.5" (318 mm)

---

SC740EPE12B / SC740EPE12BPC ---

1.2" (30 mm)

SC740EPE15T / SC740EPE15TPC

15" (375 mm) 18.4" (467 mm)

9.0" (229 mm)

---

SC740EPE15B / SC740EPE15BPC ---

1.3" (33 mm)

SC740EPE18T / SC740EPE18TPC

18" (450 mm) 19.7" (500 mm)

5.0" (127 mm)

---

SC740EPE18B / SC740EPE18BPC ---

1.6" (41 mm)

SC740EPE24B*

24" (600 mm) 18.5" (470 mm)

---

0.1" (3 mm)

NOMINAL CHAMBER SPECIFICATIONS

³
³
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SEWER STRUCTURES

SMH #1066 SMH #2434 SMH #3768

RIM ELEV.=23.2' RIM ELEV.=18.2' RIM ELEV.=11.4'

(A) 4" PVC INV.=18.5' (2799) 10" UNKN. INV.=9.7' (2353) 24" PVC INV.=6.0'

(D) UNKN. INV.=12.3' (2365) 12" UNKN. INV.=9.7' (3578) 24" PVC INV.=5.9'

(1152) 10" UNKN. INV.=11.8'

(C) 4" PVC INV.=16.0'

SMH #2789 SMH #3999

(D) 4" PVC INV.=16.0'

RIM ELEV.=20.1' RIM ELEV.=12.6'

(1350) UNKN. INV.=11.9' (SUMP)   INV.=9.9' (4000) 10" PVC INV.=5.9'

(E) UNKN. INV.=11.6'

NO PIPES VISIBLE

(4003) 12" PVC INV.=5.8'

SMH #1152 SMH #2799 SMH #4000

RIM ELEV.=22.6' RIM ELEV.=23.8' RIM ELEV.=12.3'

(1066) 10" UNKN. INV.=11.3' (A) 4" DI INV.=21.1' (3718) 10" PVC INV.=5.8'

(2799) 10" UNKN. INV.=11.2' (B) 8" UNKN. INV.=12.1' (3999) 10" PVC INV.=5.8'

(1152) 10" UNKN. INV.=10.7'

SMH #1350

(2434) 10" UNKN. INV.=10.6'

SMH #4003

RIM ELEV.=25.5' RIM ELEV.=13.3'

(A) 8" CLAY INV.=14.9'

SMH #3280

(3999) 12" PVC INV.=6.5'

(4565)  UNKN. INV.=14.7'

RIM ELEV.=29.8'

(A) 10" CI INV.=6.6

(1066)  UNKN. INV.=14.4' (1527) 8" CLAY DROP INLET INV.=21.1'

(4565) UNKN. INV.=16.4'

SMH #4102

SMH #1470

(A) 4" CI INV.=23.3'

RIM ELEV.=11.3'

RIM ELEV.=29.4'

(B) UNKN. INV.=16.5' (3578) 30" PVC INV.=3.7'

FULL OF DEBRIS

(A) 30" PVC INV.=3.6'

SMH #3578

SMH #1527 RIM ELEV.=10.9' SMH #4103

RIM ELEV.=31.6'

(3604) 36" PVC INV.=3.0'

RIM ELEV.=10.5'

(3280) 8" CLAY INV.=24.8' (3768) 24" PVC INV.=5.8' (NO VISIBLE PIPES, POSSIBLE

(A) 8" CLAY INV.=25.3' (4102) 30" PVC INV=3.1' ELECTRIC MANHOLE)

(B) 8" CLAY INV.=24.7'

SMH #3604 SMH #4565

SMH #2353 RIM ELEV.=11.3' RIM ELEV.=26.4'

RIM ELEV.=12.7'

(3578) 36" PVC INV.=2.5'

PIPES SUBMERGED

(2365) 24" PVC INV.=6.5' (3636) 36" PVC INV.=2.5'

WATER LEVEL=16.5'

(3768) 24" PVC INV.=6.5' (3718) 10" PVC INV.=4.7'

SUMP=15.4'

(A) 6" PVC INV.=7.2'

SMH #3636 SMH #4607

SMH #2365 RIM ELEV.=10.3' RIM ELEV.=33.2'

RIM ELEV.=14.4'

(3604) 36" PVC INV.=2.3' (A) 8" PVC INV.=17.9'

(A) 10" CI INV.=9.3' (A) 36" PVC INV.=2.2' (B) 8" PVC INV.=17.7'

(2434) 10" METAL INV.=9.2'

(2353) 24" METAL INV.=9.2'

SMH #3718

RIM ELEV.=11.5'

(3604) 10" PVC INV.=5.3'

(4000) 10" PVC INV.=5.5'
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NATURAL RESOURCES
CONSULTANT

GOVE ENVIRONMENTAL SERVICES, INC
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GEOTECHNICAL ENGINEERS
McPHAIL ASSOCIATES, LLC

2269 MASSACHUSETTS AVENUE
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LAND SURVEYOR
DOUCET SURVEY, INC
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CATE STREET
CATE STREET  ·  PORTSMOUTH  ·  NEW HAMPSHIRE

ROADWAY PLANS
SEPTEMBER 10, 2019

GI-001 COVER SHEET
CN-001-CN-003 GENERAL NOTES & LEGEND
CP-100-CP-102 SITE PREPARATION PLANS
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CS-100-CS-105 ROADWAY PLANS & PROFILES
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IMPROVEMENT PLAN

CS-107 ROADWAY CURBING CHART

CS-120-CS-123 ROADWAY SIGNING & PAVMENT
MARKING LAYOUT

CS-124-CS-125 SIGN DETAILS

CG-001 ROADWAY DRAINAGE STRUCTURE
TABLE

CG-100-CG-105 GRADING, DRAINAGE & EROSION
CONTROL PLANS

CG-110 SUBSURFACE EXPLORATION PLAN

CU-001 ROADWAY SEWER STRUCTURE
TABLE

CU-100-CU-107 UTILITY PLANS & PROFILE

CU-108 RTE 1 BYPASS OFFSITE
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CD-511-CD-514 DRAINAGE DETAILS
CD-520 WATER & MISC. DETAILS
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T

S

SOLAR PANEL ORIENTED FOR

OPTIMAL SUNLIGHT CAPTURE

(NOT REQUIRED FOR AC POWER)

NEMA ENCLOSURE

(SIZE MAY VARY)

W11-15 SIGN (TYP. SEE SPECIAL PROVISIONS)

(FACING EACH DIRECTION OF TRAFFIC)

 RECTANGULAR RAPID

FLASHING BEACON (4"x24")

(FACING EACH DIRECTION OF TRAFFIC)

W16-7P SIGN

(FACING EACH DIRECTION OF TRAFFIC)

R10-25 SIGN

APS PUSHBUTTON

TRAFFIC SIGNAL

POST & PEDESTAL

CEMENT CONCRETE

FOUNDATION

CURB

1.5%*

(MAX)

ADA-COMPLIANT

SURFACE



ITEM # IDENT #

SIZE OF SIGN

TEXT

TEXT DIMENSIONS

SHIELD
SIZE

(INCH)

ARROW
(INCH)

NUMER
AL

(INCH)
# SIGNS
REQ'D

SIGN AREA (SQ. FT.)

POSTS PER SIGN

REMARKS
WIDTH
(INCH)

HEIGHT
(INCH)

LETTER HEIGHT (INCH)

BR
EA

KA
W

AY

ST
EE

L 
I-B

EA
M

CO
N

CR
ET

E 
BA

SE

4"
 O

D 
AL

U
M

IN
U

M

U
-C

HA
N

N
EL

-G
AL

V

NOM AREA TOTAL AREA
UC LC CAPS

R1-1 30 30 10C 5 6.25 12.50 1 RED/WHITE

R1-2 36 36 1 9.00 9.00 1 RED/WHITE

R2-1 24 30
4E

4E

10E

1 5.00 5.00 1 BLACK/WHITE

R3-8(15) 36 30 4D 2.5 1 7.50 7.50 1 WHITE/BLACK

R3-8(145) 48 30 4D 2.5 1 10.00 10.00 2 BLACK/WHITE

R4-7A 24 30

5D

5D

4.5 2 5.00 10.00 1 WHITE/BLACK

R5-3 24 24

4C

4C

4B

3 4.00 4.00 1 WHITE/BLACK

R10-25 9 12

1C
1C
1C
1C
1C

2 0.75 1.50
WHITE/BLACK

MOUNT ON
W11-15

W1-1R/L 30 30 2 6.25 12.50 1 BLACK/YELLOW

W1-3R 30 30 2 6.25 12.50 1 BLACK/YELLOW

W1-6R 48 24 6.5 2 8.00 16.00 2 BLACK/YELLOW
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Table
Summary of Explorations

Cate Street
Portsmouth, New Hampshire

Exploration No. Ground Surface
Elevation [Feet]

Total Depth of
Exploration

[Feet]

Depth to Top of
Bedrock [Feet]

Elevation of
Bottom of
Exploartion

[Feet]

Elevation of
Refusal on
Bedrock
[Feet]

RP -1 +22.8 20.0 NE +2.8 NE

RP -2 +22.4 20.0 NE +2.4 NE

RP -3 +22.1 20.0 NE +2.1 NE

RP -4 +21.9 20.0 NE +1.9 NE

RP -5 +21.8 20.0 NE +1.8 NE

RP -6 +21.6 20.0 NE +1.6 NE

RP -7 +21.5 20.0 NE +1.5 NE

RP -8 +21.5 20.0 NE +1.5 NE

RP -9 +21.3 20.0 NE +1.3 NE

RP -10 +21.3 20.0 NE +1.3 NE

RP -11 +20.9 20.0 NE +0.9 NE

RP -12 +21.8 20.0 NE +1.8 NE

RP -13 +22.7 20.0 NE +2.7 NE

RP -14 +22.9 20.0 NE +2.9 NE

RP -15 +23.3 20.0 NE +3.3 NE

RP -16 +23.6 20.0 NE +3.6 NE

RP -17 +23.6 20.0 NE +3.6 NE

RP -18 +23.7 23.0 18.0 +0.7 +5.7

RP -19 +23.8 23.0 18.0 +0.8 +5.8

RP -20 +23.9 19.0 14.0 +4.9 +9.9

RP -21 +24.0 15.0 10.0 +9.0 +14.0

RP -22 +23.9 13.0 8.0 +10.9 +15.9

RP -23 +23.8 12.0 7.0 +11.8 +16.8

RP -24 +23.9 9.0 4.0 +14.9 +19.9

RP -25 +23.9 7.0 2.0 +16.9 +21.9

RP -26 +23.9 9.0 4.0 +14.9 +19.9

RP -27 +24.1 8.0 3.0 +16.1 +21.1

RP -28 +24.1 13.0 8.0 +11.1 +16.1

RP -29 +24.0 12.0 7.0 +12.0 +17.0

RP -30 +24.0 12.0 7.0 +12.0 +17.0

RP -31 +24.0 10.0 5.0 +14.0 +19.0

RP -32 +24.0 11.0 6.0 +13.0 +18.0

B-117 +23.6 5.2 5.1 +18.4 +18.5

B-117A +23.6 4.2 5.2 +19.4 +18.4

B-117B +23.6 5.2 4.2 +18.4 +19.4

B-118 +27.9 12.0 12.0 +15.9 +15.9

GP-1 +21.6 10.0 11.6 +11.6 +10.0

GP-2 +20.4 14.0 14.0 +6.4 +6.4

GP-3 +19.5 16.5 16.5 +3.0 +3.0

GP-4 +19.7 14.0 14.0 +5.7 +5.7

TP-115 +22.9 5.0 NE +17.9 NE

TP-116 +18.4 6.0 NE +12.4 NE

TP-117 +18.8 6.5 NE +12.3 NE

TP-118 +18.4 6.0 NE +12.4 NE

TP-119 +17.2 6.0 NE +11.2 NE

  LEGEND  
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PRETX SPECIFICATIONS

A. GENERAL

1. PRETX SYSTEMS ARE A PRE-FILTER AND CRITICAL MAINTENANCE DEVICE THAT EXTENDS THE OPERATING LIFE AND REDUCES THE

MAINTENANCE BURDEN OF BIORETENTION SYSTEMS, RAIN GARDENS, BIOSWALES AND OTHER TYPES OF SURFACE BEST MANAGEMENT

PRACTICES BY FILTERING OUT SEDIMENT, TRASH AND DEBRIS AT THE INLET.

B. PRODUCTS

1. PRETX IS AVAILABLE IN 3 MODELS THAT MANAGE MOST BIORETENTIOIN INLET CONFIGURATIONS: CURB, DROP, AND INLINE.

2. PRETX-CURB IS FOR EDGE OF PAVEMENT RUNOFF AT A CURB CUT IN LIEU OF A STONE SPREADER.

3. PRETX-DROP IS FOR USE AS A DROP INLET CONFIGURATION ALONG A CURB LINE AND WOULD BE INSTALLED WITH A STANDARD DROP INLET

GRATE.

4. PRETX-INLINE IS FOR USE WITH SUBSURFACE INLET AND OUTLET PIPE.

5. PRETX IS SIZED TO PRETREAT WATER QUALITY FLOWS AND BYPASS LARGER FLOWS THAT HAVE MINIMAL TRASH AND DEBRIS. PRETX CAN BE

USED BOTH IN RETROFIT OR NEW INSTALLATIONS.

6. ACCEPTABLE SYSTEM SUPPLIER:

CONVERGENT WATER TECHNOLOGIES, INC. OR ITS AUTHORIZED VALUE-ADDED RESELLER

                 (800) 711-5428

WWW.CONVERGENTWATER.COM

C. SUBMITTALS

1. SUBMIT PROPOSED LAYOUT DRAWINGS.   DRAWINGS SHALL INCLUDE TYPICAL SECTION DETAILS ANNOTED WITH SYSTEM ELEVATIONS (E.G.,

RIM, PIPE INVERTS, OUTSIDE BOTTOM OF STRUCTURE, ETC.).

2. SUBMIT MATERIAL CERTIFICATES FOR FRAMES AND COVERS

3. ANY PROPOSED EQUAL ALTERNATE PRODUCT SUBSTITUION TO THIS SPECIFICATON MUST BE SUBMITTED FOR REVIEW AND APPROVED PRIOR

TO BID OPENING.

D. EXECUTION

1. All PUBLIC STORM DRAINAGE SYSTEMS SHALL BE CONSTRUCTED IN ACCORDANCE WITH THE LATEST EDITION OF THE STATE DEPARTMENT OF

TRANSPORTATION STANDARDS AND SPECIFICATIONS AND ACCORDING TO LOCAL MUNICIPAL REQ UIREME NTS.

2. All STORM DRAINAGE SYSTEM CONSTRUCTION IS SUBJECT TO INSPECTION AND APPROVAL BY THE PROJECT ENGINEER.

3. THE CONTRACTOR SHALL NOTIFYTHE PROJECT ENGINEER A MINIMUM OF TWO FULL BUSINESS DAYS PRIOR TO THE START OF CONSTRUCTIO

N.

4. THE CONTRACTOR SHALL BE RESPONSIBLE FOR CONTACTING AND OBTAINING APPROVAL FROM DIG-SAFE AND DETERMINING THE LOCATION

OF All UNDERGROUND UTILITIES PRIOR TO THE START OF CONSTRUCTION/ EXCAVATI ON AND SHALL NOTIFY THE PROJECT ENGINEER OF ANY

POTENTIAL CONFLICTS.

5. TO PROTECT STORMWATER FLOW CONTROL AND QUALITY TREATMENT FACILITIES FROM SEDIMENTATION, THEY SHALL BE CONNECTED TO

THE STORM CONVEYANCE SYSTEM ONLY AFTER ALL SITE WORK, ROAD CONSTRUCTION, UTILITY WORK AND LANDSCAPING ARE IN PLACE IN

ALL AREAS ABOVE AND UPSTREAM OF THE FACILITY.

6. THE EXISTING STORM SEWER SYSTEM SHALL STAY ISOLATED FROM THE NEW SYSTEM UNTIL THE NEW SYSTEM IS CLEANED, AND APPROVED

FOR USE. THERE SHALL BE NO DEBRIS IN THE LINES OR FURTHER CLEANING Will BE REQUIRED PRIOR TO ACCEPTANCE.

7. PROVIDE A 1.5" MINIMUM GAP BETWEEN THE KNOCKOUT WALL AND THE OUTSIDE OF THE PIPE. AFTER THE PIPE IS INSTALLED, FILL THE GAP

WITH JOINT MORTAR

8. THE OPENING SHALL BE MEASURED ATTHE TOP OF THE PRECAST BASE SECTION.

9. All PICKUP HOLES SHALL BE GROUTED FULL AFTER THE BASIN HAS BEEN PLACED.

10. STANDARD CURB INLETS AND TIPDOWNS SHALL BE PRECAST CONCRETE OR ASPHALT.

11. PIPE ENDS SHALL BE FLUSH WITH THE INNER WALL OR 1" MAXIMUM INTRUSION. MASONRY, CINDER BLOCKS, OR SIMILIAR MATERIALS MA Y BE

USED TO ADJUST THE RISERS TO GRADE PRIOR TO GROUTING.

12. GROUTING SHALL BE SUFFICIENTTO PREVENT LEAKS BETWEEN THE PRECAST COMPONENTS OF THE COMPLETED STRUCTURE & SHALL BE

PERFORMED INSIDE, BETWEEN & OUTSIDE OF All RISERS, JOINTS & PIPE PENETRATIONS.

13. MANHOLES TO BE CONSTRUCTED IN ACCORDANCE WITH AASHTO M-199 UNLESS OTHERWISE SHOWN ON PLANS OR NOTED IN THE STANDARD

SPECIFICATIONS.

14. All REINFORCED CAST IN PLACE CONCRETE SHALL BE CLASS 4000. All PRECAST CONCRETE SHALL BE CLASS 4000.

15. RECAST BASES SHALL BE FURNISHED WITH CUTOUTS OR KNOCKOUTS. KNOCKOUTS SHALL HAVE A WALL THICKNESS OF 2" MINIMUM.

16. MATING SURFACES OF MANHOLE RINGS AND COVERSSHALL BE FINISHED TO ASSURE NON-ROCKING FIT WITH ANY COVER POSITIONS.

E. CONSTRUCTION AND SEQUENCING

1. EXAMINATION

A. VERIFY LAYOUT AND ORIENTATION OF PRE-TX SYSTEM AREA INCLUDING EDGE OF PAVEMENT, TIP DOWN, CURBS AND SIDEWALK,

BIOFILTRATION SYSTEM, AND CONNECTIONS.

B. VERIFY EXCAVATION BASE IS READY TO RECEIVE WORK AND EXCAVATIONS, DIMENSIONS, AND ELEVATIONS ARE AS INDICATED ON

DRAWINGS.

2. PREPARATION

A. CALL DIG SAFE AND RECEIVE APPROVAL BEFORE PERFORMING WORK.

B. REQUEST UNDERGROUND UTILITIES TO BE LOCATED AND MARKED WITHIN AND SURROUNDING CONSTRUCTION AREAS.

C. IDENTIFY REQUIRED LINES, LEVELS, CONTOURS, AND DATUM.

D. CLEAR AND GRUB THE PROPOSED PRE-TX SYSTEM AREA.

3. EXCAVATION AND INSTALLATION

A. THE FOLLOWING CONSTRUCTION SEQUENCE IS TO BE USED AS A GENERAL GUIDELINE. COORDINATE WITH THE OWNER, AND ENGINEERS

FOR REVIEW AND APPROVAL PRIOR TO CONSTRUCTION.

B. INSTALL TEMPORARY EROSION AND SEDIMENT CONTROLS TO DIVERT STORM WATER AWAY FROM THE PRE-TX SYSTEM AREA.

C. EXCAVATE TO THE BOTTOM INVERT OF THE SYSTEM.

D. TO MINIMIZE COMPACTION OF ADJACENT BIOFILTRATION SYSTEMS, WORK EXCAVATORS OR BACKHOES FROM THE SIDES TO EXCAVATE

THE PRE-TX SYSTEM AREA TO ITS APPROPRIATE DESIGN DEPTH AND DIMENSIONS.

E. ROUGH GRADE THE PRE-TX SYSTEM AREA DURING GENERAL CONSTRUCTION. EXCAVATE THE PRE-TX SYSTEM FACILITIES TO WITHIN 1

FOOT OF STRUCTURE BOTTOM .

F. PLACE 1 FOOT BED OF COARSE STONE TO ELEVATION OF BASE OF STRUCTURE.

G. ESTABLISH ELEVATIONS FOR ADJACENT CURBS, EDGE OF PAVEMENT AND TIP DOWN, SIDEWALK, PIPE INVERTS FOR INLETS AND OUTLETS

AS INDICATED ON DRAWINGS.

4. INSTALLATION

A. PLACE THE PRECAST SYSTEM TO NECESSARY ELEVATION.

B. VERIFY ELEVATIONS FOR ADJACENT CURBS, EDGE OF PAVEMENT, PAVEMENT GRADING FOR INLET GRATE FOR PRETX-DROP, SIDEWALK,

PIPE INVERTS FOR INLETS AND OUTLETS, OUTLET INVERT FOR KNEE WALL.

C. FOR PRETX-SURFACE:

a. VERIFY ELEVATIONS FOR ADJACENT CURBS.

b. VERIFY EDGE OF PAVEMENT TIP DOWN PAVEMENT GRADING FOR INLET GRATE.

c. VERIFY CURB ELEVATION IN RELATION TO PAVEMENT AND TIP DOWN.

d. VERIFY OUTLET INVERT FOR KNEE WALL IN RELATION TO FILTER MEDIA.

D. FOR PRETX-DROP:

a. VERIFY ALL INLET PIPES ENTER THE STRUCTURE UPSTREAM OF BAFFLE.

b. VERIFY FRAME AND GRATE OFFSET ON INLET SIDE AND UPSTREAM OF BAFFLE.

c. VERIFY CURB LOCATION WITH RESPECT TO FRAME AND GRATE ORIENTATION.

E. INSTALL BAFFLES, WEIR, AND SCREENS AS INDICATED ON DRAWINGS.

F. VERIFY MAINTENANCE ACCESS THROUGH GRATE OR COVER AND CLEARANCE FOR VACTOR.

G. INSTALL TOP OF STRUCTURE LEVEL WITH ADJACENT CURB OR SIDEWALK AS PER MANUFACTURERS SPECIFICATIONS. ENGINEER FIELD

VISIT REQUIRED PRIOR TO BACKFILLING.

5. BACKFILLING

A. BACKFILL WITH APPROVED SOIL AND STONE TO THE DESIGN GRADE AS SPECIFIED IN THE DRAWINGS.

B. BACKFILL WITH 12” OF NO. 57 STONE AROUND REAR, LEFT, AND RIGHT SIDES TO LEVEL WITH TOP OF HDPE SCREEN.

C. BACKFILL WITH BIORETENTION SOIL MIX BEYOND STONE BACKFILL TO EQUAL ELEVATION OF THE TOP OF HDPE SCREEN.

D. DO NOT BACKFILL SOIL OR STONE AGAINST STAINLESS SCREEN.

E. DO NOT COMPACT ADJACENT FILTRATION SYSTEM SOIL WITH MECHANICAL EQUIPMENT.

F. STABILIZE All REMAINING DISTURBED AREAS AND SIDE SLOPES WITH SEEDING, HYDROSEEDING, AND/ OREROSION CONTROL BLANKETS AS

INDICATED ON DRAWINGS.

6. CLEAN UP

A. AFTER COMPLETION OF THE WORK, REMOVE AND PROPERLY DISPOSE ALL DEBRIS, CONSTRUCTION MATERIA LS, RUBBISH, EXCESS SOIL,

ETC., FROM THE PROJECT SITE. REPAIR PROMPTL Y ANY IDENTIFIED DEFICIENCIES AND LEAVE THE PROJECT SITE IN A CLEAN AND

SATISFACTORY CONDITION.
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Ms. Juliet T. H. Walker, AICP August 6, 2019 
Planning Director 
Planning Department 
1 Junkins Avenue 
Portsmouth, NH 03801 
 
 
Ref. T0884 
 
Re: Cate Street Extension Roadway Design Peer Review #4 

 
Dear Ms. Walker: 
 
On behalf of the City of Portsmouth, TEC, Inc. (TEC) has completed an engineering peer review of 
the revised Cate Street Extension roadway design based on updated and supplemental material 
submitted by the Applicant and dated July 2019, including responses to peer review comments 
previously offered by TEC in a letter dated July 9, 2019.  The following details the results of this 
review: 
 
Reference Documents:   
 
The following documents provided by the City of Portsmouth Planning Department were included 
as part of this review: 

 
 Cate Street Roadway Plans, prepared by Fuss & O’Neill – dated July 2019 

 
 West End Yards Site Plans, prepared by Fuss & O’Neill – dated July 2019 

 
 Cate Street Extension Roadway Design Peer Review Response Matrix, prepared by Fuss 

& O’Neill – dated July 17, 2019 
 

 City of Portsmouth comments, received August 5, 2019 
 

After review of the reference documents cited above, TEC offers the following comments shown in 
BOLD and recommendations to be addressed by the Applicant, at the discretion and direction of 
the City.  The comment numbering from the June 4, 2019 peer review has been utilized for 
consistency, with new comments added at the end:  

Horizontal Alignment and Roadway Plan Review: 

1. Comment adequately addressed. 
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2. Clarify limits of proposed pavement treatment throughout the work limits (e.g. full depth 
pavement, cold plane & overlay, etc).  While the Typical Sections indicate that Cate Street 
/ Cate Street Extension will be full depth pavement, it is not clear if the same treatment is 
warranted or proposed on Bartlett Street and at the Cate Street intersections with US 
Route 1 Bypass and Bartlett Street.  Add notes on the Roadway Plans and/or with 
corresponding shading included in legend on Sheet CN-003.  Also label/shade the section 
of median island to be removed on US Route 1 Bypass. 

 
The Applicant should provide notes or legend within the plans to describe the 
work being done to the pavement of US Route 1 Bypass, or reference to 
separate US Route 1 Bypass project plans that will be needed for permitting 
with NHDOT. 

 
3. Comment adequately addressed. 
 
4. Comment adequately addressed. 
 
5. The tight curves and proximity of the town houses to the edge of the roadway severely 

limits sight lines along the roadway and for vehicles turning from the site driveways onto 
Cate Street.  

 
Sight distance comment is adequately addressed with the addition of new 
sheet CT-104 included in the plans that shows sight distances meeting or 
exceeding the minimum stopping sight distance for a 25 mph design speed at 
the three (3) site driveways in the vicinity of the revised reverse curve.   

 
a. Plans should identify features in front of the town houses and the Applicant shall 

confirm that any vertical elements within the sight triangles will be low enough to 
not obstruct sight lines.  Also provide note on Roadway Plans and Landscaping Plans 
indicating that only low height shrubs and ground cover shall be allowed within the 
sight triangles.   

 
It is noted that the landscaping proposed on the south side of Cate Street is 
limited, and addresses the sight distance comment as requested.  Notes should 
be added to the plans to ensure the sight distance triangles shall be kept clear 
of any features that could reach a height of more than 3-feet. 

 
b. Sight distance easement(s) will be needed to ensure that clear sight triangles may 

be maintained. 
 

Fuss & O’Neal response: 
Sight distance easements will be developed and added to the Subdivision and Easement 
Plans and shown on the Roadway Plans. 
 
Applicant shall show the sight distance triangles and associated easements on 
Sheet CT-104 or other sheet as appropriate within the Roadway Plans. 
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6. Comment is adequately addressed. 
 
7. Comment is adequately addressed. 
 
8. The turning path of a WB-62 appears to encroach on the entire width of the bike lane at 

the beginning of the multi-use path.  A bicyclist could get caught and run over by a truck 
in this area if it doesn’t realize that a truck will be coming into its lane.  Truck encroachment 
into the bike lane will not be allowed.  The Applicant should explore all options to provide 
additional lane widening and/or revised alignment. 

 
Applicant has addressed comment by adding “Sharrow” bicycle shared lane 
markings from the beginning of the multi-use path to Bartlett Street.  However, 
Applicant shall correct the direction of the “Sharrow” symbols at approximate 
Station 15+00, as they are shown in the wrong direction. 

 
9. Comment is adequately addressed. 
 
10. Comment is adequately addressed. 
 

Vertical Alignment Review: 

11. Comment is adequately addressed. 
 
12. Comment is adequately addressed. 

 
Traffic Signs & Pavement Markings 
 

13. Alignment warning signs have been added to the plans per MUTCD Section 2C.07.  Given 
that the reverse curves on Cate Street and the curve from Cate Street onto Bartlett Street 
have different design speeds, and in an effort to reduce sign clutter to the extent feasible, 
we recommend the following: 

 
a. Prior to reverse curves in both directions – W1-3R with W13-1P.  Applicant shall 

revise W13-1P signs at Station 9+50 RT and Station 15+75 LT to indicate 
25 mph, consistent with the newly revised horizontal geometry that meets 
a 25 mph design speed. This sign shall also be added to the Sign Details 
sheet in addition to the 20 mph plaque. 
 

b. Prior to horizontal curve at Cate Street/Bartlett Street intersection, in each direction 
– W1-1R/L with W13-1P.  The W1-1R & W13-1P signs are shown as 
requested; however, the sign assembly at Station 16+75 is shown on the 
left side of the road which is not MUTCD standard placement.  Applicant 
shall relocate this sign assembly to the right side of the road. 
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c. At mid-point of horizontal curve at Cate Street/Bartlett Street intersection, outside 
of curve facing each direction – W1-6R/L (as currently proposed). 
Comment is adequately addressed. 
 

d. Eliminate currently proposed W1-6 signs at reverse curves, as these are optional if 
25 mph design speed is accommodated. 
Comment is adequately addressed. 

 
14. Comment is adequately addressed. 
 
15. Comment is adequately addressed. 
 
16. Comment is adequately addressed. 
 
17. Comment is adequately addressed. 
 
18. There is a NO LEFT TURN (R3-2) sign proposed on the site development plans at the 

easternmost site driveway onto Cate Street (approximate Station 14+40 RT); please clarify 
the purpose of this turn restriction.  To effectively prohibit left turns, it should be done 
physically, with a raised island. Also, the R3-2 sign should be shown on the Roadway Plans 
and sign summary sheet.  

 
Comment is adequately addressed.  It is noted that the R3-2 sign has been 
removed. 

 
19.  Comment is adequately addressed. 

 
Pedestrian and Bicycle Accessibility Review: 

20. Comment is adequately addressed. 
 
21. Comment is adequately addressed. 
 
22. The flashing beacons for the crosswalks should be rectangular rapid flashing beacons, not 

the circular style shown in the detail.  Revise detail on Sheet CD-551. 
 

The flashing beacon detail is still incorrect as shown.  The Applicant shall 
update the detail to meet MUTCD standards per Interim Approval 21. 

 
23. A STOP AHEAD sign should be provided on Bartlett Street in advance of the reconfigured 

intersection with Cate Street at Station 20+00 per MUCTD standards. 
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A “Stop Ahead” sign (W3-1A) has been added to the plans at Station 22+00 RT; 
however, this is not an MUTCD standard sign.  Applicant shall use a standard 
MUTCD sign (e.g. W3-1) as appropriate (see MUTCD figure 2A-4). 

 
General Comments: 

24. Overall, the plans are still missing curbing layout details, and lane and shoulder dimensions 
where changes in width occur.  All plans should be checked for completeness.  

 
Applicant indicated that a curbing and striping plan is forthcoming; however, 
this is not yet included in the Roadway Plans.  We recommend the Applicant 
add dimensions and labels to fully lay out the striping and curbing on the 
Roadway Plan and Profile sheets. 

 
25. The proposed drainage modifications in the Cate Street / Bartlett Street intersection should 

be shown on the plans.   
 

Shown on Sheet CG-105, at the northwest corner of Bartlett Street and Cate Street, 
existing CB 3760 is proposed to be impacted by the proposed sidewalk and the drainage 
structures appear to not have been re-designed accordingly.  The Applicant should 
provide a proposed drainage design for the northwest corner of Bartlett 
Street and Cate Street to incorporate disposition of all impacted existing 
drainage structures and proposed drainage structures. 

 
CB 63 at Station 16+50 RT is shown incorrectly in the roadway and should be 
shown against the new curb line.  Applicant should revise CB 63. 

 
It appears that there is an existing catch basin at Station 15+85 RT that 
would be impacted by the site driveway curb return.  Applicant shall consider 
relocation of this catch basin to the new curb line. 

 
26. Comment is adequately addressed. 
 
27. Comment is adequately addressed. 
 
28. The traffic study needs to be updated to reflect the new proposed lane usage on Cate 

Street Extension at the US Route 1 Bypass intersection. 
 

The updated Traffic Study Memorandum including analyses of the revised 
intersection was received on July 26, 2019.   

 
29. For construction details of drain manholes shown on Sheet CD-530, use NHDOT Standard 

Details. 
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Applicant did not revise the Drain Manhole detail to be consistent with NHDOT 
Standard Details. 

 
30. Comment is adequately addressed. 
 
31. Remove R3-XX sign at approximate Station 20+75 RT, as it appears to be 

redundant with the R3-8(15) sign at Station 21+00 RT. 
 
32. Remove the diagonal hatching from the painted median island at the U-Haul 

driveway intersection. Applicant shall show painted island design to meet 
NHDOT Standard PM-6. 

 
33. The right-turning movement from Cate Street Extension onto US Route 1 

Bypass is still problematic. On Sheet CT-101 the WB-62 truck turn encroaching 
into the southbound side of US Route 1 Bypass is not acceptable.  The lanes 
and/or curb return radius should be modified to eliminate this potential right 
turn conflict and encroachment into opposing lanes.   

 
Applicant shall clarify if the existing mast arm is being relocated with the US 
Route 1 Bypass work associated with this Cate Street project and to be 
permitted through NHDOT. 

 
Site Plan Comments: 
 

34. The parking spaces at the easternmost driveway on Cate Street are too close 
to the driveway intersection with Cate Street. At least one or two should be 
eliminated or located elsewhere, so as not to cause conflicts with traffic turning 
in and out of the driveway. 
 

35. On CT-201, the truck backing in behind the retail building will be maneuvering 
within the pedestrian shared space area. Trucks should be restricted to hours 
when pedestrians are not expected to be present. 

 
36. The Site Plans should include an inverted U-style bike rack detail. 

 
Traffic Comments: 
 

37. The traffic analysis shows the left turn phasing on US Route 1 Bypass at the 
two intersections changing from a leading phase to a lead-lag phase. This 
change will require the approval of NHDOT, and may not be acceptable to them. 

 
38. Any changes to the signal operations, lane use, or alignment at the two US 

Route 1 Bypass intersections that arise during NHDOT review of the traffic 
study and require changes to the signal analysis should also be provided to the 
City for review. 
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Upon the receipt of additional, revised, and/or new documentation for the project, TEC reserves 
the right to provide additional comments as needed.  Please do not hesitate to contact us directly 
at 978-794-1792 if you should have any questions concerning this peer review.  Thank you for your 
consideration. 

 
Sincerely, 
TEC, Inc. 
“The Engineering Corporation” 

 
 
Jonathan A. Rockwell, P.E. Anthony Ciolfi, P.E. 
Director of Transportation Infrastructure Services Senior Design Engineer 
Ext. 1025 Ext. 1010 



TABLE 2
RESOLUTION SUMMARY of AUGUST 6, 2019 CATE STREET EXTENSION ROADWAY DESIGN PEER REVIEW #4

Color Code:

Comment # Comment Status Response
1 Typical Sections on Sheet CS-001 end at Station

15+20. Add typical sections to the limit of work on
Cate Street and for work on Bartlett Street as
necessary

Addressed

2 Clarify limits of proposed pavement treatment
throughout the work limits (e.g. full depth
pavement, cold plane@ overlay, etc).

Add notes on the Roadway Plans and/or with
corresponding shading included in legend on Sheet
CN-003. Also label/shade the section of median
island to be removed on US Route 1 Bypass.

The Applicant should provide notes or legend within
the plans to describe the work being done to the
pavement of US Route 1 Bypass, or reference to
separate US Route 1 Bypass project plans that will
be needed for permitting with NHDOT.

Addressed CS-101 through CS-106; the full depth vs overlay is
delineated and added to the legend

3a Recommend a 75-foot taper for the exclusive right-
turn lane, per NHDOT Standard Plans.

Addressed The suggested change has been made and is depicted on CS-
101

Addressed/ Corrected
Change in progress or confirmation needed



TABLE 2
RESOLUTION SUMMARY of AUGUST 6, 2019 CATE STREET EXTENSION ROADWAY DESIGN PEER REVIEW #4

Color Code:

Comment # Comment Status Response

Addressed/ Corrected
Change in progress or confirmation needed

3b Recommend continuing  the eastbound widening
beyond the U-Haul driveway to the next site
driveway at Station 5+00. This would better
accommodate the turning movement for U-Haul
trucks right onto Cate Street Extension, and create a
wider painted median for some separation between
eastbound and westbound travel.

Addressed The suggested change has been made and is depicted on CS-
101

3c Consider a painted island to protect the left turn
lane approaching US Route 1 Bypass, with
appropriate taper lengths per NHDOT Standard No.
PM-6 (see attached sketch).

Addressed The suggested change has been made and is depicted on CS-
101

4a Applicant should consider adjusting the roadway
alignment and adjacent site design to provide a
wider roadway with 5' shoulders and use horizontal
curves of R=198' to meet a 25 mph design speed, as
suggested in the initial peer review letter dated May
13, 2019. It appears that the tangents before and
after the reverse curves may be adjusted to create
an alignment consistent with a 25 mph design speed
(see attached sketch).

Addressed The suggested change has been made and are depicted on
the roadway plans



TABLE 2
RESOLUTION SUMMARY of AUGUST 6, 2019 CATE STREET EXTENSION ROADWAY DESIGN PEER REVIEW #4

Color Code:

Comment # Comment Status Response

Addressed/ Corrected
Change in progress or confirmation needed

4b We recommended flattening the centerline radius as
much as possible (a radius of R=120' appears to be
feasible with adjusted tangents) and match into the
existing granite curb on both sides just prior to the
bridge abutment at approximate Station 18+35.
Consider using a short tangent parallel to the edge
of the railroad bridge abutment instead  of the
reverse curve as shown. This option appears to
accommodate 11' lanes and 4' shoulder on the west
side. A minor amount of additional widening and
sidewalk reconstruction may be necessary within the
newly constructed residential development.

Addressed The suggested change has been made and is depicted on CS-
104 and CS-105

5ai For the site driveway at Station 14+25, the sight
distance provided for turns onto Cate Street is
approximately 155 feet, which would meet the
minimum for 25 mph.

Addressed The suggested change has been made and is depicted on CT-
104



TABLE 2
RESOLUTION SUMMARY of AUGUST 6, 2019 CATE STREET EXTENSION ROADWAY DESIGN PEER REVIEW #4

Color Code:

Comment # Comment Status Response

Addressed/ Corrected
Change in progress or confirmation needed

5aii Plans should identify features in front of the town
houses and the Applicant shall
confirm that any vertical elements within the sight
triangles will be low enough to
not obstruct sight lines.  Also provide note on
Roadway Plans and Landscaping Plans
indicating that only low height shrubs and ground
cover shall be allowed within the
sight triangles.

Addressed The suggested change has been made and is depicted on CT-
104.

Easements have been added to the Easement plans.

5b Sight distance easement(s) will be needed to ensure
that clear sight triangles may
be maintained.

Applicant shall show the sight distance triangles and
associated easements on Sheet CT-104 or other
sheet as appropriate within the Roadway Plans.

Addressed The suggested change has been made and is depicted on CT-
104.

Easements have been added to the Easement plans.

6 A minimum of 13 feet (lane plus outside shoulder)
should be provided at the westbound right turn lane
on Cate Street at US Route 1 Bypass to
accommodate snow storage.

Addressed The suggested change has been made and is depicted on CS-
101



TABLE 2
RESOLUTION SUMMARY of AUGUST 6, 2019 CATE STREET EXTENSION ROADWAY DESIGN PEER REVIEW #4

Color Code:

Comment # Comment Status Response

Addressed/ Corrected
Change in progress or confirmation needed

7 A minimum of 13 feet (lane plus outside shoulder)
should be provided for the eastbound lane adjacent
to the median island on Cate Street Extension to
accommodate snow storage. Note: If the
recommendation in Comment #3.b is incorporated,
this should provide the minimum 13' width required
for snow removal; otherwise, the medium length
may need to be reduced.

Addressed The suggested change has been made and is depicted on CS-
101



TABLE 2
RESOLUTION SUMMARY of AUGUST 6, 2019 CATE STREET EXTENSION ROADWAY DESIGN PEER REVIEW #4

Color Code:

Comment # Comment Status Response

Addressed/ Corrected
Change in progress or confirmation needed

8 The turning path of a WB-62 appears to encroach on
the entire width of the bike lane at the beginning of
the multi-use path. A bicyclist could get caught and
run over by a truck in this area if it doesn't realize
that a truck will be coming into its lane. Truck
encroachment into the bike lane will not be allowed.
The Applicant should explore all options to provide
additional lane widening and/or revised alignment.

Applicant has addressed comment by adding
“Sharrow” bicycle shared lane markings from the
beginning of the multi-use path to Bartlett Street.
However, Applicant shall correct the direction of the
“Sharrow” symbols at approximate Station 15+00, as
they are shown in the wrong direction.

Addressed Bicycled Shared lane markings have been employed in place
of "bicycle Lane" markings per MUTCD Section 9C.08 and
Figure 9C-9

The dirtection of SHARROW has been corrected



TABLE 2
RESOLUTION SUMMARY of AUGUST 6, 2019 CATE STREET EXTENSION ROADWAY DESIGN PEER REVIEW #4

Color Code:

Comment # Comment Status Response

Addressed/ Corrected
Change in progress or confirmation needed

9 Please confirm at what speed the truck simulations
were made. As currently shown, WB-62 vehicles are
using the entire roadway width from curb to curb. If
the modeled speed is not reflective of the actual
driving conditions, trucks may need more room to
navigate the roadway alignment. Note that software
simulations typically default to low speeds for
presumed intersection turning movements. Revised
simulations should be provided for the reverse curve
on Cate Street and the turns to/from the south leg
of Bartlett Street utilizing the applicable design
speed or advisory speed to show an accurate
representation of actual driving conditions.

Addressed The truck turns have been run along the proposed road for
25 mph

10 Please provide a truck turning simulation for the
right turn into Ricci Lumber from Bartlett Street.
Modifications may be needed to accommodate this
turning movement (e.g. shorten the proposed left-
turn lane on Bartlett Street).

Addressed

11 The minimum length of vertical curves should be 3
times the desired design speed (30 mph). Adjust the
profile vertical curve lengths accordingly.

Addressed



TABLE 2
RESOLUTION SUMMARY of AUGUST 6, 2019 CATE STREET EXTENSION ROADWAY DESIGN PEER REVIEW #4

Color Code:

Comment # Comment Status Response

Addressed/ Corrected
Change in progress or confirmation needed

12a The tangent grade of 0.37% should revised and a
minimum grade of 0.5% provided for drainage
purposes. It appears that the 50-foot vertical curve
at Station 2+25 can be removed by combining the
tangents before and after.

Addressed

12b The 50-foot vertical curve at Station 4+82.7 can also
be removed by combining the tangents before and
after.

Addressed

13a Prior to reverse curves in both directions - W1-3R
with W13-1P

Applicant shall revise W13-1P signs at Station 9+50
RT and Station 15+75 LT to indicate 25 mph,
consistent with the newly revised horizontal
geometry that meets a 25 mph design speed. This
sign shall also be added to the Sign Details sheet in
addition to the 20 mph plaque.

Addressed Corrections have been made  Sign schedule updated.

13b The W1-1R & W13-1P signs are shown as
requested; however, the sign assembly at Station
16+75 is shown on the left side of the road which is
not MUTCD standard placement.  Applicant shall
relocate this sign assembly to the right side of the
road.

Addressed Corrections have been made



TABLE 2
RESOLUTION SUMMARY of AUGUST 6, 2019 CATE STREET EXTENSION ROADWAY DESIGN PEER REVIEW #4

Color Code:

Comment # Comment Status Response

Addressed/ Corrected
Change in progress or confirmation needed

13c At mid-point of horizontal curve at Cate
Street/Bartlett Street intersection, outside of curve
facing each direction - W1-6R/L (as currently
proposed).

Addressed

13d Eliminate currently proposed W1-6 signs at reverse
curves, as these are optional if 25 mph design speed
as accommodated.

Addressed

14a Station 5+40 RT - R1-1 sign not labeled Addressed
14b Station 10+92 RT - R1-1 sign not shown or labeled Addressed

14c Station 14+50 RT - R1-1 sign not labeled Addressed
15 The lane usage sign R3-8(145) at Station 2+60 LT is

the appropriate sign;  however, this lane use sign
should be placed in advance of the lanes in the
buffer strip between the roadway and the 10' side
path, at approximate Station 3+50 LT.

Addressed

16a Sign at Station 16+65 LT appears to be on other
property. Place this pedestrian sign in front of the
existing utility pole and within City ROW.

Addressed

16b Show new stop sign at Station 23+10 RT outside of
the proposed sidewalk.

Addressed

16c Move pedestrian sign at Station 19+26 into the
ROW.

Addressed



TABLE 2
RESOLUTION SUMMARY of AUGUST 6, 2019 CATE STREET EXTENSION ROADWAY DESIGN PEER REVIEW #4

Color Code:

Comment # Comment Status Response

Addressed/ Corrected
Change in progress or confirmation needed

17 The W11-1 and W16-5R signs at Station 16+70
should be green bike route signs. Revise signs to D11-
1 and M6-2 and update sign summary sheet
accordingly.

Addressed

18 There is a NO LEFT TURN (R3-2) sign proposed on
the site development plans at the easternmost site
driveway onto Cate Street (approximate Station
14+40 RT); please clarify the purpose of this turn
restriction. To effectively prohibit left turns, it should
be done physically, with a raised island. Also, the R3-
2  sign should be shown on the Roadway Plans and
sign summary sheet.

Addressed

19 The Sign Details, sign summary sheet, CD-551 &
CD552 should have the signs in correct order per the
MUTCD identification number.

Addressed

20 A pedestrian curb tip-down should be added at a
drive curb return at Station 22+90 LT on Bartlett
Street.

Addressed

21 The warning panel and crosswalk at Station 15+00 LT
should line up; please revise accordingly.

Addressed



TABLE 2
RESOLUTION SUMMARY of AUGUST 6, 2019 CATE STREET EXTENSION ROADWAY DESIGN PEER REVIEW #4

Color Code:

Comment # Comment Status Response

Addressed/ Corrected
Change in progress or confirmation needed

22 The flashing beacons for the crosswalks should be
rectangular rapid flashing beacons, not the circular
style shown in the detail. Revise detail on Sheet CD-
551.

The flashing beacon detail is still incorrect as shown.
The Applicant shall update the detail to meet
MUTCD standards per Interim Approval 21.

Addressed Correction has been made

23 A STOP AHEAD sign should be provided on Bartlett
Street in advance of the reconfigured intersection
with Cate Street at approximate Station 20+00 per
MUCTD standards.

A “Stop Ahead” sign (W3-1A) has been added to the
plans at Station 22+00 RT; however, this is not an
MUTCD standard sign.  Applicant shall use a
standard MUTCD sign (e.g. W3-1) as appropriate
(see MUTCD figure 2A-4).

Addressed Correction has been made

24 Applicant indicated that a curbing and striping plan is
forthcoming; however,
this is not yet included in the Roadway Plans.  We
recommend the Applicant
add dimensions and labels to fully lay out the
striping and curbing on the
Roadway Plan and Profile sheets.

Addressed Correction has been made

Provided CS-120 through 123



TABLE 2
RESOLUTION SUMMARY of AUGUST 6, 2019 CATE STREET EXTENSION ROADWAY DESIGN PEER REVIEW #4

Color Code:

Comment # Comment Status Response

Addressed/ Corrected
Change in progress or confirmation needed

25 The Applicant should provide a proposed drainage
design for the northwest corner of Bartlett Street
and Cate Street to incorporate disposition of all
impacted existing
drainage structures and proposed drainage
structures.

CB 63 at Station 16+50 RT is shown incorrectly in the
roadway and should be shown against the new curb
line.  Applicant should revise CB 63.

It appears that there is an existing catch basin at
Station 15+85 RT that would be impacted by the site
driveway curb return.  Applicant shall consider
relocation of this catch basin to the new curb line.

Addressed A catch basin has been added at the low spot on Bartlett
Street and a drainage analysis addendum is being provided.

26 The Bartlett Street intersection is the downstream
end of the closed drainage system for Cate Street.
More exiting detail, flow arrows etc., should be
shown to illustrate where the stormwater is going.

Addressed CG Sheets
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Color Code:

Comment # Comment Status Response

Addressed/ Corrected
Change in progress or confirmation needed

27 The drainage design for the Bartlett Street
intersection should seek to reduce the number of
drain manholes within the travelled way. The
proposed drainage system modifications should
remove DMHs and old pipe and construct new CBs
along the new curb lines.

Addressed CG Sheets

28 The traffic study needs to be updated to reflect the
new proposed lane usage on Cate Street Extension
at the US Route 1 Bypass intersection.

Addressed

29 For construction details of drain manholes shown on
Sheet CD-530, use NHDOT Standard Details.

Addressed It wasclarified that the Drain Manhole is on sheet CD-520

30a Pavement mix designs in the ROW shall be approved
by the Department of Public Works.

Addressed

30b No wire shall be used in concrete sidewalks. Use
4000 PSI  cement concrete with fiber reinforcement.

Addressed

30c The bituminous path shall consist of 3" hot
bituminous pavement, comprised of two lifts of
asphalt; mix design shall be approved by the
Department of Public Works.

Addressed

30d Truncated domes shall be cast iron; shape and
configuration shall be approved by the Department
of Public Works.

Addressed
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RESOLUTION SUMMARY of AUGUST 6, 2019 CATE STREET EXTENSION ROADWAY DESIGN PEER REVIEW #4

Color Code:

Comment # Comment Status Response

Addressed/ Corrected
Change in progress or confirmation needed

31 Remove R3-XX sign at approximate Station 20+75
RT, as it appears to be redundant with the R3-8(15)
sign at Station 21+00 RT.

Addressed Redundant Sign removed

32 Remove the diagonal hatching from the painted
median island at the U-Haul driveway intersection.
Applicant shall show painted island design to meet
NHDOT Standard PM-6.

Addressed diagonal hatch removed

33 The right-turning movement from Cate Street
Extension onto US Route 1 Bypass is still
problematic. On Sheet CT-101 the WB-62 truck turn
encroaching into the southbound side of US Route 1
Bypass is not acceptable.  The lanes and/or curb
return radius should be modified to eliminate this
potential right turn conflict and encroachment into
opposing lanes.

Applicant shall clarify if the existing mast arm is
being relocated with the US Route 1 Bypass work
associated with this Cate Street project and to be
permitted through NHDOT.

Addressed This is a design element that will be determined by NHDOT.
The projec tis pending review by NHDOT.  Any revisions
required by NHDOT will be shared with the City of
Portsmouth.
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Color Code:

Comment # Comment Status Response

Addressed/ Corrected
Change in progress or confirmation needed

34 The parking spaces at the easternmost driveway on
Cate Street are too close to the driveway
intersection with Cate Street. At least one or two
should be eliminated or located elsewhere, so as not
to cause conflicts with traffic turning in and out of
the driveway.

Addressed The Spaces have been shifted south to provide more
driveway

35 On CT-201, the truck backing in behind the retail
building will be maneuvering within the pedestrian
shared space area. Trucks should be restricted to
hours when pedestrians are not expected to be
present.

Addressed The Client will provide time restrictions for the loading zone
behind the Commercial building.  These will be added to the
plans on CS-002.

36 The Site Plans should include an inverted U-style
bike rack detail.

Addressed a U-style Bike rack has been added to the details.

37 The traffic analysis shows the left turn phasing on US
Route 1 Bypass at the two intersections changing
from a leading phase to a lead-lag phase. This
change will require the approval of NHDOT, and may
not be acceptable to them.

Addressed This is a design element that will be determined by NHDOT.
The projec tis pending review by NHDOT.  Any revisions
required by NHDOT will be shared with the City of
Portsmouth.

38  Any changes to the signal operations, lane use, or
alignment at the two US Route 1 Bypass
intersections that arise during NHDOT review of the
traffic study and require changes to the signal
analysis should also be provided to the City for
review.

Addressed This is a design element that will be determined by NHDOT.
The projec tis pending review by NHDOT.  Any revisions
required by NHDOT will be shared with the City of
Portsmouth.



















DIMENSIONS

Made in the U.S.A. of the U.S. and imported parts.  
Meets Buy American requirments for ARRA.
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Notes:

Specifications subject to change without notice.
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29 REV. 04/18

BW Series  led security wall pack

SPECIFICATIONS
GENERAL DESCRIPTION - The BW Series wall mount luminaire has a slim, low profile design. The luminaire end caps are made 
from rugged die cast aluminum with integral, weathertight LED driver compartments and high performance aluminum heat 
sinks specifically designed for LED applications. Housing is rugged aluminum. Includes a lightweight mounting box for instal-
lation over standard and mud ring single gang J-Boxes. Secures to wall with four 3/16" (5mm) screws (by others). Conduit entry 
from top, bottom, sides and rear. Allows mounting for uplight or downlight. Designed and approved for easy through-wiring. 
Includes leaf/debris guard.
Applications: General area and security lighting

CONSTRUCTION & MATERIALS
• Slim, low profile design
• Luminaire sides are rugged die cast aluminum with integral, weathertight LED driver compartment and high performance 

aluminum heat sinks specifically designed for LED applications
• Housing is rugged aluminum
• Furnished with low copper, light weight mounting box designed for installation over standard and mud ring single gang 

J-Boxes
• Luminaire can also be direct mounted to a wall and surface wired
• Secures to wall with four 3/16" (5mm) screws (by others)
• Conduit entry from top, bottom, sides, and rear
• Allows mounting for uplight or downlight
• Designed and approved for easy through-wiring
• Includes leaf/debris guard
• Exclusive Colorfast DeltaGuard® finish features an E-Coat epoxy primer with an ultradurable powder topcoat, providing 

excellent resistance to corrosion, ultraviolet degradation and abrasion. Black, bronze, silver and white are available.  Custom 
colors are available. Please contact your sales professional for details.

• Weight: See Dimensions and Weight Chart below.

ELECTRICAL SYSTEM
• Input Voltage: 120–277V or 347–480V, 50/60Hz, Class 1 drivers
• Power Factor: > 0.9 at full load
• Total Harmonic Distortion: < 20% at full load
• Integral weathertight J-Box with leads (wire nuts) for easy power hook up
• Integral 10kV surge suppression protection standard
• When code dictates fusing, a slow blow fuse or type C/D breaker should be used to address in rush current
• Maximum 10V Source Current: 20 LED (350mA): 10mA; 20LED (525 & 700 mA) and 40-120 LED: 0.15mA

REGULATORY & VOLUNTARY QUALIFICATIONS
• cULus Listed
• Suitable for wet locations
• Meets FCC Part 15, Subpart B, Class A standards for conducted and radiated emissions
• Enclosure rated IP66 per IEC 60529 when ordered without P, PML or ML options
• 10kV surge suppression protection tested in accordance with IEEE/ANSI C62.41.2
• Luminaire and finish endurance tested to withstand 5,000 hours of elevated ambient salt fog conditions as defined in ASTM 

Standard B 117
• DLC qualified with select SKUs. Refer to https://www.designlights.org/search/ for most current information
• Meets Buy American requirements within ARRA

Wattage Dim. "A" Weight

25 9.9" (251mm) 20 lbs. (9.1kg)

37 9.9" (251mm) 20 lbs. (9.1kg)

50 9.9" (251mm) 20 lbs. (9.1kg)

46 11.9" (303mm) 22 lbs. (10.0kg)

70 11.9" (303mm) 22 lbs. (10.0kg)

93 11.9" (303mm) 22 lbs. (10.0kg)

66 13.9" (353mm) 25 lbs. (11.3kg)

101 13.9" (353mm) 25 lbs. (11.3kg)

134 13.9" (353mm) 25 lbs. (11.3kg)



ORDERING INFORMATION   SELECT APPROPRIATE CHOICE FROM EACH COLUMN TO FORMULATE  ORDER CODE.  
Refer to example below.

PRODUCT WATTAGE OPTIC SERIES VOLTAGE COLOR
OPTIONS OPTIONS

BW 25  25 Watts
37  37 Watts
50  50 Watts
46  46 Watts
70  70 Watts
93  93 Watts
66  66 Watts
101  101 Watts
134  134 Watts

2M  Type II Medium
2MB  Type II Medium w/BLS
2S  Type II Short
2SB  Type II Short w/BLS
3M  Type III Medium
3MB  Type III Medium w/BLS
4M  Type IV Medium
4MB  Type IV Medium w/BLS

E UL  Universal
120-277V
UH  Universal 347-480V
34  347V

BK  Black
BZ  Bronze
SV  Silver
WH  White
CC2  Custom Color

DIMS1  0-10V Dimming (525mA 
maximum)
F3,4  Fuse
PC5  Photocell
ML  Multi Level
NO  No Options

ORDER:
WLS-BW E

BW Series  led security wall pack

Example: WLS-BW-50-3M-E-UH-WH-NO

FOOTNOTES:
1   Control by others.
2   Contact your sales professional for details
3   When code dictates fusing use time delay fuse.

4   Not available when UH voltage is selected.
5   Must specify voltage other than UL or UH.

ELECTRICAL DATA

System 
Watts
120-480V

Total Current (A)

120V 208V 240V 277V 347V 480V

25 0.21 0.13 0.11 0.10 0.08 0.07

46 0.36 0.23 0.21 0.20 0.15 0.12

66 0.52 0.31 0.28 0.26 0.20 0.15

37 0.30 0.19 0.17 0.16 0.12 0.10

70 0.58 0.34 0.31 0.28 0.21 0.16

101 0.84 0.49 0.43 0.38 0.30 0.22

50 041 0.25 0.22 0.20 0.15 0.12

93 078 0.46 0.40 0.36 0.27 0.20

134 1.14 0.65 0.57 0.50 0.39 0.29

1919 Windsor Place
Fort Worth, TX 76110
800.622.8711

www.wlslighting.com

Project Name:
Date:
Location:

Notes:

Specifications subject to change without notice.
29 REV. 04/18



Made in the U.S.A. of the U.S. and imported parts.  
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748-DOM Series
Specifications:

Housing
In a round shape, this housing is made of 
die cast A380 aluminum, c/w a watertight grommet, 
mechanically assembled to the bracket with four bolts 
5/16 18 UNC. This suspension system permits for a full 
rotation of the luminaire in 90° increments. 

Access-mechanism
A die cast A360 aluminum technical ring with latch, hinge 
and a cast in decorative skirt. The mechanism shall offer 
tool free access to the inside of the luminaire. An 
embedded memory retentive gasket shall ensure 
weatherproofing.

Light engine
LEDgine composed of 5 main components: Heat Sink / 
Lens / LED lamp /  Driver / Optical System 

Electrical components are RoHS compliant.

LED engine
LED type: Philips Lumileds LUXEON T. Composed of 
high-performance white LEDs. Color temperature as per 
ANSI/NEMA bin Neutral White, 4000 Kelvin nominal 
(3985K +/- 275K or 3710K to 4260K) or Warm white, 
3000 Kelvin nominal (3045K +/- 175K or 2870K to 
3220K), CRI 70 Min. 75 Typical. 

Lens 

LExF / LExS: Made of soda lime tempered glass lens, 
mechanically assembled and sealed onto the lower part 
of the heat sink.  
LExA (Globe):  Made of one-piece seamless injection-
molded impact-resistant (DR) acrylic having an inner 
prismatic surface. The globe is mechanically assembled 
and sealed onto the lower part of the heat sink.

Heat sink
Made of cast aluminum optimizing the LEDs efficiency and 
life. Product does not use any cooling device with moving 
parts (only passive cooling device).

Driver
Driver comes standard with dimming compatible 0-10V. 
High power factor of 95%. Electronic driver, operating 
range 50/60 Hz. Auto adjusting universal voltage input 
from 120 to 277 VAC rated for both application line to line 
or line to neutral, Class I, THD of 20% max. Maximum 
ambient operating temperature from 40F(40C) to 
130F(55C) degrees. Certified in compliance to UL1310 
cULus requirement. Dry and damp location. Assembled 
on a unitized removable tray with Tyco quick disconnect 
plug resisting to 221F(105C) degrees. The current 
supplying the LEDs will be reduced by the driver if the 
driver experiences internal overheating as a protection to 
the LEDs and the electrical components. Output is 
protected from short circuits, voltage overload and current 
overload. Automatic recovery after correction. Standard 
built in driver surge protection of 2.5kV (min).      

Optical system

Composed of high performance optical grade PMMA 
acrylic refractor lenses to achieve desired distribution 
optimized to get maximum spacing, target lumens and a 
superior lighting uniformity. Optical system is rated IP66. 
Performance shall be tested per LM 63, LM 79 and TM 15 
(IESNA) certifying its photometric performance.  Street 
side indicated. Flat lens (F optics) is Dark Sky compliant 
with 0% uplight and U0 per  
IESNA TM 15.



ORDERING INFORMATION   SELECT APPROPRIATE CHOICE FROM EACH COLUMN TO FORMULATE  ORDER CODE.
Refer to example below.

SERIES ARM 
STYLE DISTRIBUTION LAMP 

WATTAGE
COLOR TEMPERATURE LENS LINE

VOLTAGE2
LUMINAIRE 

FINISH OPTIONS

748-DOM AT06
AT07
AT08
AT09
AT10
AT14
AT16
AT18
AT20
AT22
AT23
AT24
AT26
AT27

2  Type II
3  Type III
5  Type V
FP  Perimeter Forward Throw

FG  Flat Glass Lens
SG Sag Glass Lens
GL Globe

480V
MT 3  Multi Tap
TT4  Tri-Tap

BRZ  Bronze
BLK  Black
PLT  Platinum
BUF  Buff
WHT  White
GRN  Green
CC  Custom Color

BKS Back Light Shield
BKT-WM  Wall Mount Plate 
SF  Single Fusing
DF  Double Fusing
PC  Photocell
NO  No Options

ORDER:
WLS-748-DOM

748-DOM Series

1919 Windsor Place
Fort Worth, TX 76110
800.622.8711

www.wlslighting.com

Project Name:
Date:
Location:

Notes:

Specifications subject to change without notice.
02, 03 REV. 9/17

35W
55W
70W
72W
80W
90W
108W
110W
135W
145W
180W

30K  3000K
40K 4000K

Dimensions
EPA: 1.35 ft2 max. 
Weight: 42 lbs (19.1kg) max.

Long drop globe  Sag lens  Flat lens
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Wiring

Gauge (#14) TEW/AWM 1015 or 1230 wires, 6" 
(152mm) minimum exceeding  from luminaire.

Hardware

All exposed screws shall be complete with
Ceramic primer-seal base coat to reduce
seizing of the parts and offers a high resistance 
to corrosion.  All seals and sealing devices are 
made and/or lined with EPDM and/or silicone 
and/or rubber. 

Luminaire useful life

Refer to IES files for energy consumption and 
delivered lumens for each option. Based on 
ISTMT in situ thermal testing in accordance with 
UL1598 and UL8750, Philips System Reliability 
Tool, Philips Advance data and Philips Lumileds 
LM-80/TM-21 data, expected to reach 100,000+ 
hours with >L70 lumen maintenance @ 25°C. 
Luminaire Useful Life accounts for LED lumen 
maintenance AND all of these additional 
factors including: LED life, driver life, PCB 
substrate, solder joints, on/off cycles, burning 
hours and corrosion. Entire luminaire is rated 
for operation in ambient temperature of  
-40°C / -40°F up to +35°C / +95°F.

Quality control

Manufactured to ISO 9001 2008 standards and 
ISO 14001-2004 International Quality Standards 
Certification. 

Vibration resistance

Meets the ANSI C136.31, American National 
Standard for Roadway Luminaire Vibration 
specifications for Bridge/overpass applications. 
(Tested for 3G over 100 000 cycles)

Certifications and Compliance

CSA, cULus Listed for Canada and USA.  
Domus LED luminaires are DesignLights 
Consortium qualified.





SERIESPED
DESCRIPTION -  Durable die-cast aluminum �xture housing mounts directly to 4” (102mm)
diameter pole without visible mounting hardware for clean appearance.  Pole mounts to 
rugged die-cast aluminum internal �ange secured by (3) 3/8 - 16 x 6” anchor bolts with 1-1/4” 
hook (provided).  Note: T45 Torx 3/8 socket required for head installation.  Top mounted LEDs 
for superior optical performance and light control.  Ten year limited warranty on �xture.

ELECTRICAL -  PED has an input voltage of  120-277V or 347-480V, 50/60Hz, with class 1 
drivers. The power factor is > 0.9 at full load at 120V, with total harmonic distribution of 
< 20% at full load at 120V. The luminaire is equiped with < 20% at full load at 120V. It is 
suitable for wet locations and is cULus Listed.

FINISH-  Exclusive Colorfast Deltaguard® �nish features an E-Coat epoxy primer with an ultra-
durable silver powder topcoat, providing excellent resistance to corrosion, ultraviolet 
degradation and abrasion.  Bronze, black, silver and white powder topcoats are
also available.  Luminaire and �nish endurance tested to withstand 5,000 hours of
elevated ambient salt fog conditions as de�ned in ASTM Standard B 117

TESTING & COMPLIANCE -  UL listed in the U.S. and Canada for wet locations.  Consult 
factory for CE Certi�ed products.  Fixture also available with CE listing.  RoHS compliant.  
ENERGY STAR quali�ed LED lighting.  Dark Sky friendly, IDA approved.

SPECIFICATIONS
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Location: Date:

800.633.8711   www.wlslighting.com1919 Windsor Place Fax: 817.735.4824   Fort Worth, TX 76110

WLS LIGHTING SYSTEMS
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LED PATHWAY

DIMENSIONS

“A”

10.0"
[ 254mm ]

ø 4.0"
[ 102mm ]

7.0"
[ 177mm ]

Provided by

Model Dim. "A" Weight*

Landscape (P0) 13" (330mm) 12.7 lbs. (5.8kg)

Landscape (P1) 18" (457mm) 13.3 lbs. (6.0kg)

Pathway (P3) 36" (914mm) 17.9 lbs. (8.1kg)

Pathway (P4) 42" (1068mm) 18.6 lbs. (8.4kg)

Pedestrian (P8) 96" (2438mm) 28.4 lbs (12.9kg)

* Add 4.5 lbs. (2.0kg) for 347-480V



Mounting

  PED      LED PATHWAY

 

ORDERING INFORMATION

            02 - LED count (x9) UL - Universal 
           (120-277)
UH - Universal
           (347-480) 1
12 - 120

24 - 240

27 - 277

350 - 350mA
525 - 525mA 2

 PED

  

ORDER:
WLS-PED

SERIES           OPTIC MOUNTING LEDs SERIES          VOLTAGE    CURRENT FINISH OPTIONS

# OF DRIVE LUMINAIRE

FOOTNOTES:

   SERIES

    PED       2M P4 02 E           UE 350 BRZ  40K
(EXAMPLE ORDER)

40K - 4000K Color
             Temperature
             min 70 CRI

  F - Fuse
  HL - Hi/Low 
3  TL - Two Level 

             (175/525) 4
TL2 - Two Level
             (0/350) 4
TL3 - Two Level
             (0/525) 4
WB -  Welded Base 5
 NO -  No Options 

SV - Silver
BLK - Black
WHT - White
BRZ -  Bronze
CC - Custom Color

 2M - Type II 
         Medium
 3M - Type III 
         Medium
 5M - Type V 
         Medium
5S - Type V 

         Short

   SELECT APPROPRIATE CHOICE FROM EACH COLUMN TO FORMULATE ORDER CODE. Refer to example below.

Approved By: Project Name:

Location: Date:

800.633.8711 www.wlslighting.com1919 Windsor Place Fax: 817.735.4824 Fort Worth, TX 76110

Speci�cations subject to change without notice. 29  Rev. 12/16

            E 

1. 347-480V utilizes magnetic step-down transformer.
2.  Available with P3, P4, and P8 mounts only.
3. Available with UL voltage and 525mA driver only.
4. Available with 12 or 27 voltages only.
5. Included with P8.  Sold separately for P3 and P4. Includes welded base cover.

     P0 - 13” landscape
     P1 - 18” landscape
     P3 - 36” pathway
     P4 - 42” pathway
     P8 - 96” pedestrian
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SEWER STRUCTURES

SMH #1066 SMH #2434 SMH #3768

RIM ELEV.=23.2' RIM ELEV.=18.2' RIM ELEV.=11.4'

(A) 4" PVC INV.=18.5' (2799) 10" UNKN. INV.=9.7' (2353) 24" PVC INV.=6.0'

(D) UNKN. INV.=12.3' (2365) 12" UNKN. INV.=9.7' (3578) 24" PVC INV.=5.9'

(1152) 10" UNKN. INV.=11.8'

(C) 4" PVC INV.=16.0'

SMH #2789 SMH #3999

(D) 4" PVC INV.=16.0'

RIM ELEV.=20.1' RIM ELEV.=12.6'

(1350) UNKN. INV.=11.9' (SUMP)   INV.=9.9' (4000) 10" PVC INV.=5.9'

(E) UNKN. INV.=11.6'

NO PIPES VISIBLE

(4003) 12" PVC INV.=5.8'

SMH #1152 SMH #2799 SMH #4000

RIM ELEV.=22.6' RIM ELEV.=23.8' RIM ELEV.=12.3'

(1066) 10" UNKN. INV.=11.3' (A) 4" DI INV.=21.1' (3718) 10" PVC INV.=5.8'

(2799) 10" UNKN. INV.=11.2' (B) 8" UNKN. INV.=12.1' (3999) 10" PVC INV.=5.8'

(1152) 10" UNKN. INV.=10.7'

SMH #1350

(2434) 10" UNKN. INV.=10.6'

SMH #4003

RIM ELEV.=25.5' RIM ELEV.=13.3'

(A) 8" CLAY INV.=14.9'

SMH #3280

(3999) 12" PVC INV.=6.5'

(4565)  UNKN. INV.=14.7'

RIM ELEV.=29.8'

(A) 10" CI INV.=6.6

(1066)  UNKN. INV.=14.4' (1527) 8" CLAY DROP INLET INV.=21.1'

(4565) UNKN. INV.=16.4'

SMH #4102

SMH #1470

(A) 4" CI INV.=23.3'

RIM ELEV.=11.3'

RIM ELEV.=29.4'

(B) UNKN. INV.=16.5' (3578) 30" PVC INV.=3.7'

FULL OF DEBRIS

(A) 30" PVC INV.=3.6'

SMH #3578

SMH #1527 RIM ELEV.=10.9' SMH #4103

RIM ELEV.=31.6'

(3604) 36" PVC INV.=3.0'

RIM ELEV.=10.5'

(3280) 8" CLAY INV.=24.8' (3768) 24" PVC INV.=5.8' (NO VISIBLE PIPES, POSSIBLE

(A) 8" CLAY INV.=25.3' (4102) 30" PVC INV=3.1' ELECTRIC MANHOLE)

(B) 8" CLAY INV.=24.7'

SMH #3604 SMH #4565

SMH #2353 RIM ELEV.=11.3' RIM ELEV.=26.4'

RIM ELEV.=12.7'

(3578) 36" PVC INV.=2.5'

PIPES SUBMERGED

(2365) 24" PVC INV.=6.5' (3636) 36" PVC INV.=2.5'

WATER LEVEL=16.5'

(3768) 24" PVC INV.=6.5' (3718) 10" PVC INV.=4.7'

SUMP=15.4'

(A) 6" PVC INV.=7.2'

SMH #3636 SMH #4607

SMH #2365 RIM ELEV.=10.3' RIM ELEV.=33.2'

RIM ELEV.=14.4'

(3604) 36" PVC INV.=2.3' (A) 8" PVC INV.=17.9'

(A) 10" CI INV.=9.3' (A) 36" PVC INV.=2.2' (B) 8" PVC INV.=17.7'

(2434) 10" METAL INV.=9.2'

(2353) 24" METAL INV.=9.2'

SMH #3718

RIM ELEV.=11.5'

(3604) 10" PVC INV.=5.3'

(4000) 10" PVC INV.=5.5'
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TRAFFIC IMPACT AND SITE ACCESS STUDY 
PROPOSED MIXED-USE SITE  

PORTSMOUTH, NEW HAMPSHIRE 
April 24, 2019  

INTRODUCTION 

On July 18, 2018 this office prepared the report entitled “Draft Traffic Impact and Site Access 
Study” for Torrington Properties, Inc. in order to assess the traffic impacts associated with the 
proposed residential/commercial development located on the east side of US1 Bypass at the site 
of the Frank Jones Center; a wedding, event, and conference center in Portsmouth, New 
Hampshire.  Since publication of the draft report, the proposed development has decreased in 
size (69 fewer dwelling units) and the NHDOT and City of Portsmouth have requested 
supplemental traffic projections and analyses to better understand the implications of: 1) a 
possible future extension of Cate Street to the US1 Bypass (across from Borthwick Avenue), and 
2) a possible future extension of the US1 Bypass median island through the Cottage 
Street/Coakley Road intersection (with removal of the traffic signal system).   
 
The purpose of this finalized report entitled “Traffic Impact and Site Access Study” is to 
summarize the data collected, the future traffic projections, the technical analyses and our 
findings and recommendations relative to traffic operations, capacity, and safety in the study 
area. 

A traffic study “scope” meeting was conducted with the NHDOT and City representatives on 
April 27, 2018.  As a result of that meeting, the analysis periods were identified as the Weekday 
PM and Saturday Midday peak periods, and the study area was expanded to include several 
intersections: 

 US1 Bypass/Cottage Street/Coakley Road 
 US1 Bypass/Borthwick Avenue 
 US1 Bypass/Existing Site Driveway (Right-In/Right-Out only) 
 Islington Street/Bartlett Street/Pharmacy Driveway 
 Bartlett Street/Cate Street 
 Bartlett Street/Existing Shared Driveway (Ricci Lumber, Great Rhythm Brewing) 
 Cate Street Extension/Proposed Site Driveway A 
 Cate Street Extension/Proposed Site Driveway B 
 Cate Street Extension/Proposed Site Driveway C 

 
The City also requested: 1) supplemental counts on Woodbury Avenue (at the US1 Bypass 
Ramps and Franklin Avenue) for planning purposes, and 2) pedestrian and bicycle count data.  
The NHDOT requested that “lane utilization” be monitored on the US1 Bypass northbound 
approach to the Cottage Street/Coakley Road signalized intersection, given the upstream 
influence of the Portsmouth Traffic Circle.   
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EXECUTIVE SUMMARY 

The proposed residential (273 dwellings)/commercial (44 KSF) development will generate 
approximately 353 (PM) and 444 (SAT) vehicle-trips during the peak hour periods, and the site 
will be accessible via: 1) the existing right-and/right-out driveway on the Bypass, 2) the existing 
shared site driveway located across from the Borthwick Avenue signalized intersection, and 3) 
an internal connection to Cate Street.  

With the implementation of the traffic mitigation measures identified in this study, the US1 
Bypass intersections at Cottage Street/Coakley Road and Borthwick Avenue/Existing Site 
Driveway are projected to operate below capacity through 2030 with the proposed development 
fully occupied.  

The possible future extension of Cate Street through the subject site to the US1 Bypass (across 
from Borthwick Avenue) has the potential to alter the prevailing traffic patterns for some drivers 
in the study area. The net increases that are anticipated to occur on the Bypass will increase the 
volume-capacity (v/c) ratio for the overall Cottage Street/Coakley Road intersection from 0.95 to 
1.01 during the 2030 PM peak hour.  Similarly, the v/c ratio for the Borthwick Avenue/Cate 
Street Extension intersection will increase from 0.83 to 0.94 in 2030.   

The possible future extension of the Bypass median island through the Cottage Street/Coakley 
Road intersection will eliminate the need for the traffic signal system at this location. However, 
the added traffic demand at the Borthwick Avenue/Cate Street Extension intersection will 
increase the v/c ratio from 0.94 to 1.14, resulting in an over-capacity situation by 2030.   

PROPOSAL 

The subject site currently lies within the Mixed Residential District (G1–Gateway Corridor) on 
Lots 163-33, 165-2, 172-1, and 173-2.  The proposed development involves razing the existing 
structures and constructing several new residential/commercial buildings that will contain: 250  
mid-rise apartments, 23 townhomes, 22 ksf retail/restaurants, and 22 ksf of office space.  The 
proposed development has the potential to implement the City’s long-range plan to realign and 
extend Cate Street through the subject site to intersect with the US1 Bypass at the Borthwick 
Avenue signalized intersection.  The existing bridge on Cate Street will be converted to a 
pedestrian-only bridge.  A multipurpose path for bikes and pedestrians will be constructed along 
Hodgson Brook as well as a sidewalk on the development side of the extended roadway.  For the 
purposes of this report only, the possible future roadway is named “Cate Street Extension.” 

Vehicular access to the development will continue to be provided via the existing right-in/right-
out driveway on the Bypass, as well as three proposed site driveways that will intersect the south 
side of Cate Street Extension, if this roadway is extended.  If not, then there will be an indirect 
driveway connection to Cate Street.  

This report contains short-range and long-range traffic projections and analyses for the six 
existing and three proposed study area intersections for development Scenario A as shown 
below:  

Development Scenario A: Full build-out of the subject site with Cate Street Extension.  
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This report also includes supplemental long-range traffic projections and analyses for the two 
existing signalized intersections on US1 Bypass for the following two cases: 

Development Scenario B: Full build-out of the subject site without Cate Street Extension. 

Development Scenario C: Full build-out of the subject site with Cate Street Extension and 
extension of the median island on US1 Bypass through the Cottage/Coakley intersection. 

Figure 1 shows the location of the subject site with respect to the area roadway system.  
Appendix A contains a preliminary concept plan that is the subject of this study.
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EXISTING CONDITIONS  

ROADWAYS 

The US1 Bypass functions as a four-lane arterial highway with a general north-south orientation 
in the study area that extends from the Traffic Circle (and points north in Maine), past the subject 
site, to US1 in Portsmouth.  This roadway will provide access to the site via the Borthwick 
Avenue signalized intersection, as well as via the existing Right-In/Right-Out Site Driveway.  
The speed limit is posted at 35 mph on the Bypass.    

Bartlett Street functions as a local collector road with a general northwest to southeast 
orientation in the study area; its carries through vehicles between Islington Street and Woodbury 
Avenue via Dennett Street and Thornton Street.  The horizontal alignment of the roadway is 
curvilinear and the vertical alignment is essentially flat in the study area.  A paved sidewalk is 
present in most places along both sides of the roadway.  The speed limit is posted at 20 mph in 
both directions. 

Cate Street functions as a local collector road with a general north to south direction from its 
origin at Cottage Street to a sharp corner to the left and then an “S”-curve in its alignment 
heading to the east where its terminates at Bartlett Street.  The horizontal alignment of the 
roadway is curvilinear and the vertical alignment ranges from flat to rolling in the area.  There 
are no paved sidewalks or speed limit signs along Cate Street.   

Islington Street functions as an urban arterial roadway with a general southwest to northeast 
orientation in the study area; it carries through vehicles between NH Route 33 and downtown 
Portsmouth.  The horizontal alignment of the roadway is curvilinear and the vertical alignment is 
essentially flat in the study area.  Islington Street provides access to numerous commercial sites 
and retail businesses, as well as many residences.  A paved sidewalk is present along both sides 
of the roadway.  

INTERSECTIONS 

The US1/Cottage Street/Coakley Road intersection functions as a typical four-leg intersection 
that operates under traffic signal control.  The approach lanes at this intersection are designated 
accordingly:  

                NB: One exclusive left-turn lane, one exclusive through lane, one shared through-right lane  
 SB: One exclusive left-turn lane, one exclusive through lane, one shared through-right lane 
 EB: One shared left-through-right lane 
 WB: One shared left-through lane, one exclusive right-turn lane 

This traffic signal utilizes a fully-actuated controller that operates with three basic signal phases: 
1) northbound and southbound left turns, 2) northbound and southbound through-right 
movements, and 3) the Cottage Street and Coakley Road approaches run concurrently.  This 
controller is programmed to operate with a 120-second (PM) and 110-second (SAT) cycle length 
during the peak hour periods, and is coordinated with the signal system to the south. 
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The US1/Borthwick Avenue intersection also functions as a typical four-leg intersection that 
operates under traffic signal control.  The approach lanes at this intersection are designated 
accordingly:  

                NB: One exclusive left-turn lane, one exclusive through lane, one shared through-right lane  
 SB: One exclusive left-turn lane, one exclusive through lane, one shared through-right lane 
 EB: One exclusive left-turn lane, one shared left-through lane, one exclusive right-turn lane  
 WB: One exclusive left-turn lane, one shared through-right lane  

This traffic signal utilizes a fully-actuated controller that operates with four basic signal phases: 
1) northbound and southbound left turns, 2) northbound and southbound through-right 
movements, 3) eastbound departures from Borthwick Avenue and 4) westbound departures from 
Borthwick Avenue (future Cate Street Extension).  This controller is coordinated with the traffic 
signal system to the north and it is programmed to operate with a 120-second (PM) and 110-
second (SAT) cycle length during the peak hour periods. 

The Islington Street/Bartlett Street/Pharmacy Driveway intersection functions as a four-leg 
intersection that operates under traffic signal control.  The signal heads are currently post-
mounted or span wire-mounted.  The existing lane configuration at this intersection is delineated 
as follows: 

 EB: One shared left-through lane, one exclusive right-turn lane 
 WB: One shared left-through-right lane 
 NB: One exclusive left-turn lane, one shared through-right lane 
 SB: One shared left-through lane, one exclusive right-turn lane 

This traffic signal utilizes a fully-actuated controller that operates with three basic signal phases 
and an exclusive pedestrian phase (when actuated): 1) the Islington Street southbound approach 
(with permitted left turns) and northbound through-right movements, 2) Islington Street 
northbound left turns (lagging phase) with northbound through-right movements, and then 3) the 
Bartlett Street and pharmacy driveway approaches run concurrently.  This controller operated 
with a 90-second average cycle length during both peak hour periods. Three crosswalks are 
present and extend across the southbound, westbound and eastbound approaches.  The exclusive 
pedestrian phase was utilized only occasionally during the peak hour periods.   

The Bartlett Street/Cate Street intersection functions as a typical three-leg “T” intersection; 
however there is an existing parking lot driveway located across from Cate Street that was 
utilized minimally during the traffic count periods.  The Cate Street approach currently operates 
under STOP sign control.  The existing lane configuration at this intersection is delineated as 
follows: 

 EB: One shared left-right lane 
 NB: One shared left-through lane 
 SB: One shared through-right lane 

Although not formally designated with two approach lanes, the Cate Street approach to Bartlett 
Street is flared to the extent that left and right turning vehicles are able to queue side-by-side on 
occasion. Crosswalks are not present at this intersection. 
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The Bartlett Street/Existing Shared Driveway intersection functions as a typical three-leg “T” 
intersection and the Existing Shared Driveway approach operates with no traffic control devices 
(no stop sign, no pavement markings).  The approach lanes are designated accordingly:  

                WB: One shared left-right lane 
 NB: One shared through-right lane 
 SB: One shared left-through lane 

The US1 Bypass/Existing Site Driveway intersection functions as an atypical three-leg “T” 
intersection where the use of the site driveway is limited to right-turn arrivals and right-turn 
departures (due to the median island on the Bypass).  The approach lanes are designated 
accordingly:  

                 WB: One right-turn exit only lane  
 NB: One exclusive through lane and one shared through-right lane 

The Cate Street Extension/Proposed Site Driveway A, B, & C intersections will function as 
typical three-leg “T” intersections with one shared lane on each approach.  Each site driveway 
approach will operate under stop sign control and will be delineated with a short section of four-
inch double-yellow centerline and an 18-inch white stop line.    
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TRAFFIC VOLUMES 

Research at the New Hampshire Department of Transportation (NHDOT) revealed that short-
term automatic traffic recorder counts were conducted on: 1) US1 Bypass (under B&M railroad) 
in July-August 2018, 2) Bartlett Street (west of Islington Street) in September 2017, and 3) Cate 
Street (at Hodgson Brook) in August of 2017.  These count stations are located a short distance 
from the subject site.   

The NHDOT data shows that the US1 Bypass carried an Annual Average Daily Traffic (AADT) 
volume of 18,997 vehicles per day (vpd) in 2018.  Similarly, Bartlett Street carried an AADT 
volume of 16,742 vpd and Cate Street carried 1,448 vpd in 2018.  Data from the automatic traffic 
recorder counts is summarized graphically on Page 9 and shows the daily and hourly variations 
in traffic demand in the study area.  Except for Cate Street, the hourly rate of traffic flow reached 
peak levels during the weekday evening commuter period.  Appendix B contains a summary of 
the NHDOT count data.  

To establish current travel patterns and traffic volumes in the study area, Pernaw & Company, 
Inc. conducted simultaneous turning movement and vehicle classification counts at the six 
existing study area intersections on Thursday, May 24th from 3:00 to 6:00 PM and on Saturday, 
May 26 from 11:00 AM to 3:00 PM.  The new 2018 balanced count data for the study area 
intersections is summarized on Figure 3A & 3B.  Several facts and conclusions are evident from 
this data. 

 The highest traffic hour for the overall study area system occurred from 4:30 to 5:30 PM 
at which time the volume of traffic on the Bypass ranged from 2,117 vehicles south of the 
site to 2,273 vehicles north of Cottage Street (total both directions).  The majority 
traveled in the northbound direction on the Bypass during this peak hour.  During this 
same hour, Islington Street and Bartlett Street accommodated over 1,100 vehicles.  Cate 
Street (west of Bartlett Street) carried 151 vehicles, Borthwick Avenue carried 587 
vehicles (west of US1 Bypass), and Cottage Street carried 496 vehicles. 

 On Saturday the highest traffic hour for the overall study area system occurred from 
11:45 AM to 12:45 PM and the roadway volumes were found to be lower than during the 
weekday PM peak hour.  The traffic volume on the Bypass ranged from 1,752 to 1,844 
vehicles per hour, Islington Street and Bartlett Street generally carried fewer than 1,000 
vehicles (except 1,007 vehicles were observed on Islington Street north of Bartlett 
Street).  Cate Street (west of Bartlett Street) carried 76 vehicles, Borthwick Avenue 
carried 257 vehicles (west of US1 Bypass), and Cottage Street carried 305 vehicles.   

 The section of Borthwick Avenue east of US1 Bypass (where Cate Street will be 
extended to) carried only 33 (PM) and 40 (SAT) vehicles during the peak hour periods, 
primarily due to the U-Haul business.     

 Truck traffic accounted for approximately 2-3% (PM) and 1% (SAT) of the traffic flow 
during the peak hour periods at the study area intersections. 
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 Pedestrian activity was monitored at the study area intersections and was found to be 
highest at the Islington Street/Bartlett Street intersection with 49 pedestrians observed 
during the PM peak hour.  The Bartlett Street/Cate Street intersection accommodated 17 
pedestrians and there 15 pedestrians observed at the Bartlett Street/Shared Driveway.  
Pedestrian activity at the two study area intersections on US1 Bypass was nil during the 
PM peak hour.  Comparable pedestrian volumes occurred during the Saturday midday 
peak hour.  

Figure 2A (PM) and Figure 2B (SAT) summarize the raw turning movement count data for each 
study area intersection and its individual peak hour.  Figure 3A (PM) and Figure 3B (SAT) 
summarize the turning movement volumes for the overall “system” peak hour.  The detail sheets 
summarizing the intersection turning movement count data are included in Appendix C.  The 
pedestrian count data is included in Appendix D. 
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Source:  NHDOT Counter Stations 82379042, 82379052, and 82379111 
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2018 Existing Traffic Volumes - PM System Peak Hour
Figure 3A
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2018 Existing Traffic Volumes - Saturday System Peak Hour
Figure 3B
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NO-BUILD TRAFFIC VOLUMES 

In order to identify the net impact that the proposed residential/commercial development will 
have in the study area, future traffic projections with and without the proposed development are 
necessary.  The future traffic projections without the proposed development are referred to as 
“No-Build” traffic projections.   

The No-Build traffic volumes for 2020 and 2030 are summarized schematically on Figures 4 
through 7.  These projections are based on the May 2018 traffic volumes, a 1-percent annual 
background traffic growth rate (compounded annually) to account for normal growth in the area, 
and peak-month seasonal adjustment factors of 1.07 (PM) and 1.08 (SAT).   

The No-Build projections also account for five other pending development projects that were 
identified at the “scope meeting.” 

 Proposed Multi-Family Development – 31-unit townhouse development on Cate Street 

 Proposed Office Development – 50,000 sf office building off of Borthwick Avenue  

 Proposed Apartments – 92-unit apartment development at 145 Brewery Lane 

 Proposed Mixed-Use Development – Mixed-use development at 110 Brewery Lane 

 Proposed Residential Development – 120 dwellings off Bartlett Street (Clipper Traders) 

The No-Build traffic projections are intended to reflect worst-case, peak-month, peak-hour 
conditions.  Calculations pertaining to the derivation of the annual background traffic growth rate 
and the seasonal adjustment factors are contained in Appendix E.  Appendix F contains the 
diagrams for the five other development projects. 
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Figure 4
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2020 No-Build Traffic Volumes - Saturday Peak Hour
Figure 5
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Figure 6
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2030 No-Build Traffic Volumes - Saturday Peak Hour
Figure 7
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SITE GENERATED TRAFFIC   

In estimating the quantity of vehicle-trips that will be produced by the proposed 
residential/commercial development, Pernaw & Company, Inc. considered the standardized trip-
generation rates and equations published by the Institute of Transportation Engineers (ITE) 1.  In 
this case the number of dwelling units and the gross floor area of the commercial space were 
used as the independent variables.   

Based upon ITE Land Use Codes (LUC) 220 & 221 – Multi-Family Housing (Low-Rise and 
Mid-Rise, respectively), the residential portion of the development is expected to generate 
approximately 123 (PM) and 128 (SAT) vehicle-trips during the peak hour periods.  Trips that 
are generated by residences are considered to be “new” trips to the study area (primary trips).   

Based on several ITE LUC (for restaurants, retail and offices), the commercial portion of the 
development is expected to generate approximately 230 (PM) and 316 (SAT) vehicle-trips 
during the peak hour periods.  Restaurants and retail trips are comprised of both primary trips 
and “pass-by” trips which are drawn from the existing traffic stream on US1 Bypass.   

Table 1 summarizes the results of the trip generation analysis and shows that the overall site will 
generate approximately 353 (PM) and 444 (SAT) vehicle-trips during the peak hour periods.  
This table also shows the breakdown between the primary trips and the pass by trips. 

In mixed-use developments it is reasonable to expect some interaction will occur between certain 
compatible uses; i.e. some residents and office employees may utilize the eating establishments 
(and retail use) in the commercial building rather than traveling off-site.  According to NCHRP 
684 guidelines, approximately 76 of the 353 PM trips (22%) could be subtracted from the trip 
estimate for the overall site to account for “internal” trips.  To introduce conservativeness into 
the subsequent analyses, the Build traffic projections do not reflect any such “credit” for internal 
trips.  Appendix G contains the derivation of the trip generation estimates.  

 

 

                                                           
1 Institute of Transportation Engineers, Trip Generation, tenth edition (Washington, D.C., 2017). 
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TRAFFIC DIVERSION 
 

 

It is important to note that this development project will result in two separate and distinct 
impacts; the first being due to “site generated traffic” (the distribution of primary trips 
throughout the study area) and the second due “traffic diversion” as a result of the new 
connection to US1 Bypass (aka: Cate Street Extension). Providing this new connection has 
the potential to alter the prevailing travel patterns for some drivers in the study area (non-site 
traffic).  Both traffic increases and decreases will occur in the study area as certain drivers will 
divert from their existing travel route to use the new roadway (depending upon the driver’s 
origin/destination). The diagrams below illustrate several examples where traffic diversion is 
expected to occur. 
 

 
Trip Diversion Pattern 1 – (Traffic Circle area to Islington Street-NB) 

Current travel routes (red): 
a.  Traffic Circle to Woodbury- Bartlett-Islington NB. 
b.  Traffic Circle to US1Byp-Cottage-Woodbury-Bartlett-Islington NB. 
c.  Traffic Circle to US1Byp-Cottage-Cate-Islington NB. 

 

Future travel routes (green): 
a. Traffic Circle to US1Byp-Cate St. Extension-Bartlett-Islington NB 

 
 
 
 
 
 

 
Trip Diversion Pattern 2 – (Islington Street SB to Traffic Circle area)  

Current travel routes (red): 
a.  Islington SB to Bartlett-Thornton/Dennett-Woodbury-Franklin.  
b.  Islington SB to Bartlett-Cate-Cottage-US1Byp. 

 

Future travel routes (green): 
a. Islington SB to Bartlett-Cate-Cate St. Extension-US1Byp. 

 
 
 
 
 
 
 
 

Trip Diversion Pattern 3 – (Borthwick Avenue to/from Islington Street)  

Current travel routes (red): 
a. Islington SB to Bartlett-Cate-Cottage-US1Byp-Borthwick. 
b. Borthwick to US1Byp-Cottage-Cate-Bartlett-Islington. 

 

Future travel routes (green): 
a. Islington SB to Bartlett-Cate-Cate St. Extension-Borthwick.  
b. Borthwick to Cate St. Extension-Cate-Bartlett-Islington. 
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Trip Diversion Pattern 4 – (US1Byp.to/from Cate Street) 
 

Current travel routes (red): 
a. US1Byp. to Cottage-Cate.  
b. Cate to Cottage-US1Byp. 

 

Future travel routes (green): 
a. US1Byp to Cate St. Extension-Cate.  
b. Cate to Cate St. Extension-US1Byp. 

 

 
 
 
 
 

Trip Diversion Pattern 5 – (Traffic Circle area to/from Shared Driveway)  

Current travel routes (red): 
a. Shared Driveway to Bartlett-Thornton/ Dennett-Woodbury-Franklin- 

Traffic Circle. 
b. Traffic Circle to Woodbury-Thornton/Dennett-Woodbury-Shared 
      Driveway. 

 

Future travel routes (green): 
a. Shared Driveway to Bartlett-Cate-Cate St. Extension-US1Byp.  
b. US1Byp. to Cate St. Extension-Cate-Bartlett-Shared Driveway. 

 

 

It should be noted that traffic diversion will occur under Development Scenarios A and C (with 
Cate Street Extension), but not under Development Scenario B (no Cate Street Extension).     
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BUILD TRAFFIC PROJECTIONS 

In order to identify the net impact that site traffic will have in the study area, future traffic 
projections with and without the proposed development are necessary.  The future traffic 
projections with both the proposed residential/commercial units in full operation and the Cate 
Street Extension in place are referred to as “Build” traffic projections.   

The Build traffic volume projections for 2020 and 2030 with site traffic and the Cate Street 
Extension (Scenario A) are summarized schematically on Figures 8 through 11.  These 
projections are based on the No-Build projections, the trip generation estimates contained in 
Table 1, the anticipated traffic diversion patterns described earlier, and the expectation that the 
primary trips will be distributed in the following manner: 

 

These percentages were based on an analysis of area wide travel patterns from the U.S. Census 
Bureau - Center for Economic Studies, as well as our knowledge of the local area (see Appendix 
G).  The pass-by trips were distributed in proportion to the approach volumes observed at the 
US1 Bypass/Borthwick Avenue intersection.   

Gatew ay A - US1 Bypass (South)

Gatew ay B - Borthw ick Avenue (West)

Gatew ay C - Coakley Road (West)

Gatew ay D - US1 Bypass (North)

Gatew ay E - Bartlett Street (North)

Gatew ay F - Islington Street (Northeast)

Gatew ay G - Isington Street (Southw est)

Total

3%

0%

51%

1%

9%

2%

100%

Residential  

Distribution

34%

100%

2%

0%

71%

1%

4%

To/From Gatew ay: Commercial 

Distribution

21%

1%



 Pernaw & Company

1831A

Pernaw & Company, Inc.

NORTH

Traffic Impact and Site Access Study, Proposed Mixed-Use Site, Portsmouth, New Hampshire

2020 Build Traffic Volumes - PM Peak Hour (Scenario A)
Figure 8
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Figure 9
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2030 Build Traffic Volumes - PM Peak Hour (Scenario A)
Figure 10
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IMPACT SUMMARY – DEVELOPMENT SCENARIO A 

The net impact that the proposed residential/commercial development will have on area roadway 
and intersection traffic volumes within the study area with Development Scenario A can be 
determined by comparing the No-Build traffic projections with the Build projections.  A 
comparison for the two 2020 peak hour cases is summarized on Figure 12.  

In terms of roadway segments, the greatest net increase in roadway volumes will occur on US1 
Bypass, north of the Cottage Street/Coakley Road intersection during the PM peak hour period.  
The traffic volume on this roadway segment is projected to increase by +14% (+364 vehicles) 
during the PM peak hour period and by +18% (+383 vehicles) during the Saturday midday peak 
hour.  The net impact on US1 Bypass south of the site is projected at +3% (PM) and +4% (SAT).  
Similarly, the impacts on Islington Street are on the order of +1% to +2%.    

Net traffic decreases are expected on Bartlett Street north of the existing Shared Driveway 
intersection due to the anticipated traffic diversion as a result of the Cate Street Extension 
project.  Corresponding traffic increases are expected on Cate Street west of Bartlett Street for 
the same reasons.  Obviously, the traffic volume on the section of Cate Street between Cottage 
Street and the future pedestrian bridge will be limited to those with destinations on this short 
roadway section.           

In terms of intersection utilization (total vehicles entering), the US1 Bypass/Borthwick 
Avenue/Cate Street Extension intersection is expected to accommodate +497 (PM) and +521 
(SAT) additional vehicles during the peak hour periods.  This translates into increases of 
approximately +17% and +23% respectively.  Similarly, the US1 Bypass/Cottage Street/Coakley 
Road intersection is expected to undergo increases of +12% (PM) and +16% (SAT) as a result of 
the combined impact of site traffic and the new roadway connection to the Bypass.  The impacts 
at the Islington Street/Bartlett Street intersection will be on the order of +1% during the peak 
hour periods.   
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Location No-Build Build % Change Location No-Build Build % Change

Intersection A 3026 3382 +356 veh 12% Intersection A 2337 2716 +379 veh 16%

Intersection B 2941 3438 +497 veh 17% Intersection B 2219 2740 +521 veh 23%

Intersection C 2097 2119 +22 veh 1% Intersection C 1732 1755 +23 veh 1%

Intersection D 2335 2418 +83 veh 4% Intersection D 1939 2039 +100 veh 5%

Intersection E 1520 1620 +100 veh 7% Intersection E 1165 1238 +73 veh 6%

Intersection F 1403 1278 -125 veh -9% Intersection F 1110 969 -141 veh -13%

Checkpoint 1 2585 2949 +364 veh 14% Checkpoint 1 2076 2459 +383 veh 18%

Checkpoint 2 2333 2404 +71 veh 3% Checkpoint 2 1937 2020 +83 veh 4%

Checkpoint 3 1365 1370 +5 veh 0% Checkpoint 3 1101 1105 +4 veh 0%

Checkpoint 4 1280 1297 +17 veh 1% Checkpoint 4 1143 1162 +19 veh 2%

Checkpoint 5 1316 1117 -199 veh -15% Checkpoint 5 1017 830 -187 veh -18%

Checkpoint 6 224 453 229 veh 102% Checkpoint 6 122 340 218 veh 179%

Checkpoint 7 606 526 -80 veh -13% Checkpoint 7 379 320 -59 veh -16%

Checkpoint 8 37 572 535 veh ++% Checkpoint 8 44 615 571 veh ++%

PM Peak Hour Saturday Peak Hour

Change Change
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TRAFFIC OPERATIONS AND SAFETY 

INTERSECTION CAPACITY – SIGNALIZED INTERSECTIONS 

The three signalized intersections in the study area were analyzed utilizing the methods of the 
Highway Capacity Manual 20102, as replicated by Synchro Traffic Signal Timing Software 
(Version 10).  A traffic flow rate, capacity, Level of Service (LOS), and delay estimate was 
determined for each critical traffic movement, lane group, and for the overall intersection.  
Levels of Service are simply letter grades (A-F) that categorize the vehicle delays associated 
with specific turning maneuvers.  The following table describes the criteria used in the analysis 
of signalized intersections. 

 

Table 3 summarizes the results of the analysis for the US1 Bypass/Cottage Street/Coakley 
Road intersection and it shows that the overall intersection will operate at capacity (v/c = 1.00) 
and at LOS D during the 2020 PM peak hour with the proposed development fully occupied.  
Some individual lane groups within the intersection will operate slightly over capacity during 
this period.  By 2030 this intersection will be capacity deficient during the PM peak hour both 
with (v/c = 1.10) and without (v/c = 1.01) the proposed development.  This is an indicator that 
additional lane capacity is desirable from a long-range standpoint.  With the current lane 
configuration the overall intersection will operate at LOS E during the 2030 PM peak hour (build 
case).  During the 2030 Saturday midday peak hour, this intersection is expected to operate well 
below capacity (v/c = 0.80) and at LOS B, both with and without the proposed development.    

The vehicle queuing analysis shows that minimal storage is needed in the northbound left-turn 
lane on US1 Bypass (for turns to Coakley Road) during both peak hour periods.  Shortening the 
length of this turn lane will provide more storage for the southbound left-turn movement (to Cate 
Street Extension) at the signalized intersection to the south. 

As requested by the NHDOT, the utilization of each of the two northbound through lanes was 
monitored during both peak hour periods.  As a result of upstream conditions on the Bypass, 
more drivers favor the left rather than the right through lane (see Appendix H).  The capacity 
analyses summarized on Table 3 are based on Lane Utilization Factors of 0.88 (PM) and 0.75 
(SAT).  This phenomenon affects intersection capacity in a negative way.   

  
                                                           
2 Transportation Research Board, Highway Capacity Manual (Washington, D.C., 2010). 

Level of

Service 

A

B > 10.0 and < 20.0

C > 20.0 and < 35.0

D > 35.0 and < 55.0

E > 55.0 and < 80.0

F 

Table 2 
Level-of-Service Criteria for

Signalized Intersections

Control Delay

(seconds/vehicle)

< 10.0

> 80.0

Source:  Transportation Research Board, Highway Capacity Manual 2010.
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Table 4 summarizes the results of the analysis for the US1 Bypass/Borthwick Avenue/Cate 
Street Extension intersection and it shows that the overall intersection will operate below 
capacity (v/c = 0.93) and at LOS D during the 2020 PM peak hour period with the proposed 
development in full operation.  By 2030 the overall intersection will operate at capacity (v/c = 
1.00) during the PM peak hour and at LOS E.  This is an indicator that additional lane capacity is 
desirable from a long-range standpoint.  During the 2030 Saturday midday peak hour, this 
intersection will operate below capacity (v/c = 0.82) and at LOS D with the proposed 
development and the current lane configuration.    

The vehicle queuing analysis shows that additional storage is needed in the southbound left-turn 
lane on US1 Bypass (for turns to Cate Street Extension) during both peak hour periods.  
Lengthening this turn lane is possible by shortening the storage for the northbound left-turn 
movement (to Coakley Road) at the signalized intersection to the north. 

Table 5 summarizes the results of the analysis for the Islington Street/Bartlett 
Street/Pharmacy Driveway intersection and it shows that the overall intersection will operate 
slightly above capacity (v/c = 1.03) and at LOS D during the 2020 PM peak hour period with the 
proposed development in full operation.  By 2030 this intersection will be capacity deficient 
during the PM peak hour both with (v/c = 1.12) and without (v/c = 1.11) the proposed 
development.  Although this is an indicator that additional lane capacity is desirable, the City’s 
current plans to reconstruct this intersection and upgrade the traffic signal system do not include 
additional travel lanes.  Right-of-way availability appears to be a constraint.  Increasing the 
traffic signal cycle length has the potential to increase intersection capacity; however longer 
vehicle queues usually result.   

During the 2030 Saturday midday peak hour, this intersection will operate below capacity (v/c = 
0.89) and at LOS C with the proposed development and the current lane configuration.    

The calculations pertaining to the signalized intersection capacity analyses are included in 
Appendix I.   
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TRAFFIC MITIGATION POSSIBILITES 

The previous capacity analyses have demonstrated that there is a long-range need to increase 
intersection capacity at the three signalized intersections in the study area to accommodate the 
anticipated 2030 PM peak hour traffic volumes.  Based on an evaluation of several alternatives, 
it is recommended the following mitigation measures be considered: 

A.  US1 Bypass/Cottage Street/Coakley Road 

a. Add exclusive right-turn lane on the US1 Bypass northbound approach to the signal.  
b. Change existing shared through-right lane to an exclusive through lane. 
c. Shorten northbound left-turn lane to 50-feet. 

B. US1 Bypass/Borthwick Avenue/Cate Street Extension 

a. Delineate the westbound approach with a shared left-through-right lane, and an exclusive 
right-turn lane.  

b. Lengthen southbound left-turn lane.  
c. Increase traffic signal cycle length to 120-seconds. 

 
C. Islington Street/Bartlett Street/Pharmacy Driveway 

a. Increase traffic signal cycle length to 120-seconds.    

Table 6 summarizes the results of the mitigation analyses for the worst-case 2030 Weekday PM 
peak hour period.  The mitigation measures cited above have the potential to lower the overall 
intersection v/c ratio at the US1 Bypass/Cottage Street/Coakley Road intersection from v/c = 
1.10 (existing lanes) to v/c = 1.01 (with additional northbound right-turn lane).  Similarly, the 
US1 Bypass/Borthwick Avenue/Cate Street Extension intersection changes from v/c = 1.00 
(existing lanes) to v/c = 0.94 (with reconfiguration of approach lanes on Cate Street Extension).  
Increasing the traffic signal cycle length at the Islington Street/Bartlett Street/Pharmacy 
Driveway will lower the v/c ratio from v/c = 1.12 (90-second cycle) to v/c = 0.98 (120-second 
cycle).   

The calculations pertaining to the mitigation analyses are also included in Appendix I.   
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2030 Weekday PM Peak Hour

Queue Queue Queue

V/C 1) Delay 2) LOS 3) Avg/95th 4) V/C 1) Delay 2) LOS 3) Avg/95th 4) V/C 1) Delay 2) LOS 3) Avg/95th 4)

US1 Bypass/Cottage St/Coakley Rd 5

     Coakley Road - EB LT&TH& RT 0.34 39.4 D 2 (3) 0.49 45.7 D 2 (3) 0.39 41.9 D 2 (3)

     Cottage Street - WB LT&TH 1.03 104.8 F 10 (13) 1.17 156.4 F 11 (14) 1.07 122.0 F 10 (13)

     Cottage Street - WB RT 0.33 40.2 D 2 (4) 0.10 40.9 D 0 (2) 0.10 39.3 D 0 (2)

     US1 Bypass - NB LT 0.28 58.1 E 0 (1) 0.28 51.2 D 1 (1) 0.28 52.9 D 0 (1)

     US1 Bypass - NB 2TH&RT 1.03 46.5 D 40 (45) 1.12 70.2 E 48 (49) - - - -

     US1 Bypass - NB 2TH - - - - - - - - 1.02 30.8 C 40 (45)

     US1 Bypass - NB RT - - - - - - - - 0.24 7.4 A 2 (3)

     US1 Bypass - SB LT 0.76 86.0 F 2 (5) 0.63 69.6 E 2 (4) 0.63 69.6 E 2 (4)

     US1 Bypass - SB 2TH&RT 0.44 11.8 B 6 (10) 0.49 10.7 B 7 (11) 0.50 11.7 B 7 (12)

     Overall 1.01 42.5 D 1.10 58.4 E 1.01 31.8 C

     Cycle Length 120.0 120.0 120.0

US1 Bypass/Borthwick Ave/Cate St Extension 6

     Borthw ick Avenue - EB LT 0.77 52.2 D 9 (12) 0.96 88.0 F 10 (15) 0.91 76.3 E 10 (15)

     Borthw ick Avenue - EB LT&TH 0.77 52.2 D 9 (12) 0.97 90.4 F 10 (15) 0.92 78.2 E 10 (15)

     Borthw ick Avenue - EB RT 0.07 37.9 D 0  (1) 0.07 42.2 D 0  (0) 0.07 41.3 D 0 (0)

     Cate Street Extension - WB LT 0.12 55.8 E 0 (1) 0.28 47.4 D 2 (4) - - - -

     Cate Street Extension - WB TH&RT 0.01 55.0 D 0 (0) 1.04 122.8 F 7 (15) - - - -

     Cate Street Extension - WB LT&TH&RT - - - - - - - - 0.87 89.6 F 5 (11)

     Cate Street Extension - WB RT - - - - - - - - 0.13 51.2 D 0 (3)

     US1 Bypass - NB LT 0.47 60.0 E 1 (3) 0.51 61.7 E 1 (3) 0.51 61.7 E 1 (3)

     US1 Bypass - NB 2TH&RT 0.73 22.0 C 16 (24) 0.99 54.9 D 23 (30) 0.92 41.3 D 21 (27)

     US1 Bypass - SB LT 0.22 71.6 E 0 (1) 0.94 86.2 F 6 (11) 0.95 94.1 F 6 (11)

     US1 Bypass - SB 2TH&RT 0.65 19.0 B 15 (20) 0.68 21.9 C 13 (19) 0.65 19.0 B 11 (18)

     Overall 0.72 27.4 C 1.00 56.9 E 0.94 45.7 D

     Cycle Length 110.0 110.0 120.0

Islington St/Bartlett St/Pharmacy Driveway 7

     Bartlett Street - EB LT&TH 1.19 136.7 F 8 (14) 1.22 149.9 F 8 (14) 0.97 70.5 E 9 (17)

     Bartlett Street - EB RT 0.54 24.8 C 2 (7) 0.56 25.4 C 2 (7) 0.58 32.3 C 4 (8)

     Pharmacy Dw y - WB LT&TH&RT 0.12 19.7 B 0 (1) 0.13 19.7 B 0 (1) 0.09 24.8 C 1 (2)

     Islington Street - NB LT 1.09 94.5 F 9 (14) 1.10 97.6 F 9 (14) 0.98 71.3 E 11 (18)

     Islington Street - NB TH&RT 0.33 5.7 A 2 (4) 0.33 5.7 A 2 (4) 0.34 8.7 A 4 (6)

     Islington Street - SB LT&TH 0.72 23.3 C 6 (9) 0.72 23.3 C 6 (9) 0.76 36.0 D 9 (13)

     Islington Street - SB RT 0.28 17.8 B 0 (2) 0.28 17.9 B 0 (2) 0.28 26.6 C 0 (2)

     Overall 1.11 49.5 D 1.12 52.5 D 0.98 41.0 D

     Cycle Length 90.0 90.0 120.0

  1) Volume-to-capacity ratio, 2) Delay in vehicles per seconds, 3) Level of Service, 4) Queue length in vehicles 

  5) Mitigation = Add exclusive right-turn lane on US1 Bypass NB approach, change NB shared through-right lane to an exclusive through lane

  6)  Mitigation = Reconfigure WB approach w ith a shared left-through-right lane and an exclusive right-turn lane, increase signal cycle to 120 seconds

  7)  Mitigation = Increase signal cycle to 120 seconds

Table 6

2030 No-Build 2030 Build 2030 Build w/Mitigation

Signal-Controlled Intersection Capacity Analysis Summary - with Mitigation
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INTERSECTION CAPACITY – UNSIGNALIZED INTERSECTIONS 

Capacity and Level of Service (LOS) calculations pertaining to unsignalized intersections 
address the quality of service for those vehicles turning into and out of intersecting side streets or 
driveways.  The availability of adequate gaps in the traffic stream on the major street actually 
controls the potential capacity for vehicle movements to and from the minor approaches.  Levels 
of Service are simply letter grades (A-F), which categorize the vehicle delays associated with 
specific turning maneuvers.  Table 7 describes the criteria used in this analysis.  Calculations 
pertaining to these analyses are included in Appendix J. 
 

 

 
The three unsignalized study area intersections were analyzed according to the methodologies of 
the Highway Capacity Manual3 as replicated by the latest edition of the Synchro Traffic Signal 
Timing Software (Version 10), which also performs unsignalized intersection capacity analyses.   

Table 8 summarizes the results for the US1 Bypass/Existing Site Driveway intersection.  At this 
intersection, the only applicable traffic movement (with a conflicting traffic stream) is the right-
turn departure movement from the site.  The analyses demonstrate that this movement will 
operate well below capacity (v/c = 0.05) and at LOS C or higher through 2030 with the site in 
full operation.  The calculations pertaining to these analyses are found in Appendix J. 

 

 

 

 

 

 

                                                           
3 Transportation Research Board, Highway Capacity Manual (Washington, D.C., 2010). 
 

Level of

Service

A

B > 10.0 and < 15.0

C > 15.0 and < 25.0

D > 25.0 and < 35.0

E > 35.0 and < 50.0

F

Table 7
Level-of-Service Criteria for

Unsignalized Intersections

Control Delay

(seconds/vehicle)

< 10.0

> 50.0

Source:  Transportation Research Board, Highway Capacity M anual 2010.
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The results of the analysis for the Bartlett Street/Cate Street intersection are summarized on 
Table 9A, and demonstrate that the departure movements from the Cate Street approach will 
operate well over capacity during the 2030 PM peak hour period as a result of site traffic (and 
diverted traffic).  Departures from this approach will change from LOS D to LOS F during this 
period, and long vehicle queues on the minor approach will form.  These findings are an 
indicator that physical improvements to this intersection are needed in order to accommodate site 
traffic.  

It should be noted that this methodology is not capable of accounting for the vehicle queues that 
were temporarily observed on Bartlett Street that extended back from the traffic signal at 
Islington Street.  This occurred occasionally during the PM peak hour; more so at the Cate Street 
intersection and to a lesser extent at the Shared Driveway.  Nevertheless, driver courtesy was 
observed in several instances that enabled certain vehicles to turn during congested moments.  

Three mitigation alternatives were evaluated for this intersection. Table 9B schematically shows 
the layout of each alternative, as well as an evaluation of traffic operations during the 2030 PM 
peak hour period.       

A. Alternative Configuration A - Re-stripe the northbound Bartlett Street approach to provide an 
exclusive left-turn pocket for turns on to Cate Street. 

B. Alternative Configuration B - Re-align the Cate Street and Bartlett Street northbound approach 
to create a “through street” with stop sign control on the Bartlett Street southbound approach. 

C. Alternative Configuration C – Same as Configuration B with additional right-turn slip ramp.   

Delay 1   V/C 2 LOS 3 Queue 4 Delay 1   V/C 2 LOS 3 Queue 4

2018 Existing 13.1 0.01 B <1 11.8 0.00 B <1

2020 No Build 13.9 0.01 B <1 12.4 0.01 B <1

2020 Build 14.6 0.04 B <1 13.0 0.05 B <1

2030 No Build 14.9 0.01 B <1 13.0 0.01 B <1

2030 Build 15.7 0.04 C <1 13.7 0.05 B <1

1 HCM Control Delay (seconds per vehicle), 2 HCM Volume to Capacity Ratio, 3 HCM Level of Service, 4 HCM 95th Percentile Queue (vehicles)

Table 8
STOP-Controlled Intersection Capacity Analysis

US Route 1 By-Pass / Existing Site Driveway

  Existing Site Drivew ay - WB Right Turns

Weekday PM Peak Hour Saturday Peak Hour

Existing
Site Driveway
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Delay 1   V/C 2 LOS 3 Queue 4 Delay 1   V/C 2 LOS 3 Queue 4

  Bartlett Street - NB Left Turns 

2018 Existing 9.2 0.10 A <1 8.6 0.05 A <1

2020 No Build 10.0 0.17 B 1 9.1 0.09 A <1

2020 Build 11.0 0.31 B 1 9.5 0.20 A 1

2030 No Build 10.5 0.19 B 1 9.3 0.10 A <1

2030 Build 11.7 0.34 B 2 9.9 0.22 A 1

2018 Existing 16.1 0.19 C 1 12.5 0.06 B <1

2020 No Build 86.6 0.08 F <1 35.6 0.01 E <1

2020 Build >300.0 1.28 F 5 68.4 0.40 F 2

2030 No Build 120.5 0.11 F <1 43.4 0.01 E <1

2030 Build >300.0 1.86 F 5 97.1 0.50 F 2

2018 Existing - - - - - - - -

2020 No Build 17.0 0.27 C 1 13.2 0.11 B <1

2020 Build 20.0 0.43 C 2 14.5 0.27 B 1

2030 No Build 19.1 0.32 C 1 14.1 0.13 B <1

2030 Build 23.1 0.50 C 3 15.6 0.30 C 1

  Parking Lot Drivew ay - WB Left-Through-Right-Turns

2018 Existing 37.8 0.01 E <1 24.7 0.02 C <1

2020 No Build 68.3 0.02 F <1 36.9 0.03 E <1

2020 Build 111.2 0.03 F <1 55.7 0.05 F <1

2030 No Build 95.2 0.03 F <1 45.4 0.04 E <1

2030 Build 169.3 0.05 F <1 71.6 0.07 F <1

2018 Existing 8.7 0.00 A <1 8.2 0.00 A <1

2020 No Build 9.1 0.00 A <1 8.5 0.00 A <1

2020 Build 8.8 0.00 A <1 8.2 0.00 A <1

2030 No Build 9.4 0.00 A <1 8.6 0.00 A <1

2030 Build 9.0 0.00 A <1 8.3 0.00 A <1

1 HCM Control Delay (seconds per vehicle), 2 HCM Volume to Capacity Ratio, 3 HCM Level of Service, 4 HCM 95th Percentile Queue (vehicles)

  Cate Street - EB Left-Through

  Bartlett Street - SB Left-Turns

  Cate Street - EB Right-Turns

Table 9A
STOP-Controlled Intersection Capacity Analysis - Revised 9/19/18

Bartlett Street / Cate Street / Parking Lot Driveway

Weekday PM Peak Hour Saturday Peak Hour



Alternative Configuration A = Add Northbound Left-Turn Lane on Bartlett Street for turns to Cate Street
Alternative Configuration B = Realign Bartlett Street Approach to Cate Street
Alternative Configuration C = Realign Bartlett Street Approach to Cate Street with "Slip Ramp"
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Alternative
Configuration A

1. Overall Intersection Delay (sec):

2. Volume to Capacity Ratio:

3. Movement Delay (sec):

4. Level of Service:

5. 95th Percentile Queue (veh):

19 sec

117 sec

108 sec

Table 9B
Alternative Mitigation Evaluation - 2030 PM Peak Hour

Bartlett Street / Cate Street

Alternative
Configuration B

Alternative
Configuration C
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Although there are advantages and disadvantages associated with each alternative configuration 
that requires city review/input, it appears that Configuration A offers the least overall 
intersection delay.  As a short-range measure, this alternative could be enhanced by providing 
two approach lanes on Cate Street (one shared left-through lane, one exclusive right-turn lane).   

The analysis of these alternative intersection layouts are contained in Appendix K. 

The results of the analysis for the Bartlett Street/Existing Shared Driveway intersection are 
summarized on Table 10, and demonstrate that all applicable movements will operate below 
capacity during the 2030 peak hour periods with the site in full operation; subject to the 
occasional restrictions due to vehicle queuing on Bartlett Street.  Nevertheless, long delays (LOS 
F) and vehicle queues of up to six vehicles are expected on the minor approach during the 
weekday PM peak hour in 2030.  The left-turn arrival movement from Bartlett Street (on to the 
existing Shared Driveway) will operate at LOS A during all hours of the day through the horizon 
year and beyond with the development fully occupied.   
 

 

Delay 1   V/C 2 LOS 3 Queue 4 Delay 1   V/C 2 LOS 3 Queue 4

  Shared Access Road - WB Left & Right-Turn Departures 

2018 Existing 22.2 0.36 C 2 17.3 0.18 C 1

2020 No-Build 44.3 0.63 E 4 24.2 0.35 C 2

2020 Build 58.1 0.71 F 5 22.3 0.32 C 1

2030 No-Build 62.3 0.74 F 5 28.3 0.39 D 2

2030 Build 91.6 0.86 F 6 26.2 0.37 D 2

2018 Existing 8.8 0.03 A <1 8.3 0.02 A <1

2020 No-Build 9.4 0.05 A <1 8.7 0.04 A <1

2020 Build 9.0 0.02 A <1 8.4 0.01 A <1

2030 No-Build 9.7 0.05 A <1 8.8 0.04 A <1

2030 Build 9.2 0.02 A <1 8.5 0.01 A <1

1 HCM Control Delay (seconds per vehicle), 2 HCM Volume to Capacity Ratio, 3 HCM Level of Service, 4 HCM 95th Percentile Queue (vehicles)

  Bartlett Street - SB Left-Turn Arrivals 

Table 10
STOP-Controlled Intersection Capacity Analysis

Bartlett Street / Shared Access Road

Weekday PM Peak Hour Saturday Peak Hour

B
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Shared Access
Road
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Analysis of the three Cate Street Extension/Proposed Site Driveway intersections are 
summarized on Table 11, and demonstrate that all applicable movements will operate well below 
capacity and at LOS B (or higher) through 2030 and beyond with the site in full operation.  
Vehicle queuing on the minor approaches will be minimal. 

 

 
 

Delay 1   V/C 2 LOS 3 Queue 4 Delay 1   V/C 2 LOS 3 Queue 4

Cate Street Extension / Site Driveway A

  Site Drivew ay A - NB Left & Right-Turn Departures

2020 Build 12.7 0.21 B 1 13.5 0.30 B 1

2030 Build 12.7 0.21 B 1 13.5 0.30 B 1

  Cate Street Extension - WB Left-Turn Arrivals

2020 Build 7.7 0.00 A <1 7.8 0.01 A <1

2030 Build 7.7 0.00 A <1 7.8 0.01 A <1

Cate Street Extension / Site Driveway B

  Site Drivew ay B - NB Left & Right-Turn Departures

2020 Build 10.3 0.04 B <1 10.4 0.05 B <1

2030 Build 10.3 0.04 B <1 10.4 0.05 B <1

  Cate Street Extension - WB Left-Turn Arrivals

2020 Build 7.4 0.01 A <1 7.5 0.00 A <1

2030 Build 7.4 0.01 A <1 7.5 0.00 A <1

Cate Street Extension / Site Driveway C

  Site Drivew ay C - NB Left & Right-Turn Departures

2020 Build 10.3 0.01 B <1 10.1 0.01 B <1

2030 Build 10.3 0.01 B <1 10.1 0.01 B <1

  Cate Street Extension - WB Left-Turn Arrivals

2020 Build 7.4 0.00 A <1 7.4 0.00 A <1

2030 Build 7.4 0.00 A <1 7.4 0.00 A <1

1 HCM Control Delay (seconds per vehicle), 2 HCM Volume to Capacity Ratio, 3 HCM Level of Service, 4 HCM 95th Percentile Queue (vehicles)

Table 11
STOP-Controlled Intersection Capacity Analysis

Cate Street Extension / Site Driveways A, B & C

Weekday PM Peak Hour Saturday Peak Hour
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SUPPLEMENTAL DEVELOPMENT SCENARIOS 

To assist the NHDOT and City in the decision-making process regarding the: 1) the possible 
future extension of Cate Street (to the Bypass), and 2) the possible future extension of the 
existing median island on the Bypass through the Coakley Road/Cottage Street intersection, 
supplemental traffic projections have been prepared for the two signalized intersections on the 
Bypass.   

The impact of the Cate Street Extension can be identified by comparing Development Scenario 
A (with Cate Street Extension) with Development Scenario B (no Cate Street Extension).  
Similarly, the impact of the median island extension on the Bypass can be identified by 
comparing Development Scenario C (with median extension) with Development Scenario A (no 
median extension).   

Figure 13 and Figure 14 summarize the Supplemental Build traffic volumes for Development 
Scenarios B and C, respectively. The supplemental Impact Summary for 2020 is summarized on 
Figure 15.  The following conclusions are evident from these supplemental traffic projections for 
the worst-case PM peak hour: 
 

1. Extending Cate Street to the Bypass will increase the traffic demand at the Coakley Road/Cottage 
Street signalized intersection by approximately +190 vehicles during the PM peak hour.   

2. Extending Cate Street to the Bypass will increase the traffic demand at the Borthwick Avenue/Cate 
Street Extension signalized intersection by approximately +270 vehicles during the PM peak hour. 

3. Extending the median island on the Bypass through the Coakley Road/Cottage Street intersection 
(with elimination of the traffic signal) will reduce the traffic demand at this intersection by 
approximately -96 vehicles during the PM peak hour. 

4. Extending the median island on the Bypass through the Coakley Road/Cottage Street intersection 
will increase the traffic demand at the Borthwick Avenue/Cate Street Extension signalized 
intersection by approximately +100 vehicles during the PM peak hour. 
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Supplemental Build Traffic Volumes - (Scenario B)
Figure 13
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Supplemental Build Traffic Volumes - (Scenario C)
Figure 14
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Supplemental 2020 Impact Summary
Figure 15

Build Scenario A = Proposed Development with Cate Street Extension
Build Scenario B = Proposed Development without Cate Street Extension
Build Scenario C = Proposed Development with Cate Street Extension & US1 Bypass Median
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Intersection B 2941 3438 +497 veh 17% 3168 +227 veh 8% 3538 +597 veh 20%

Checkpoint 1 2585 2949 +364 veh 14% 2751 +166 veh 6% 2998 +413 veh 16%

Checkpoint 2 2333 2358 +25 veh 1% 2358 +25 veh 1% 2359 +26 veh 1%

Checkpoint 7 606 526 -80 veh -13% 606 0 veh 0% 306 -300 veh -50%

Checkpoint 8 37 572 +535 veh ++% 294 +257 veh ++% 892 +855 veh ++%

2020 2020 2020 2020

Location No-Build Build % Change Build % Change Build % Change

Intersection A 2337 2716 +379 veh 16% 2537 +200 veh 9% 2691 +354 veh 15%

Intersection B 2219 2740 +521 veh 23% 2502 +283 veh 13% 2821 +602 veh 27%

Checkpoint 1 2076 2459 +383 veh 18% 2276 +200 veh 10% 2501 +425 veh 20%

Checkpoint 2 1942 1971 +29 veh 1% 1971 +29 veh 1% 1971 +29 veh 1%
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The Supplemental Capacity Analyses for these two intersections for the worst-case PM peak 
hour using the 2030 Build traffic volumes for each development scenario are summarized on 
Table 12. The following conclusions are evident from these supplemental capacity analyses: 
 

1. Extending Cate Street to the Bypass will increase the V/C ratio for the overall Coakley 
Road/Cottage Street intersection from 0.95 to 1.01.  Although the overall Level of Service remains 
at LOS C, extending Cate Street will increase the average delay at this intersection by 
approximately six seconds/vehicle. 

2. Extending Cate Street to the Bypass will increase the V/C ratio for the overall Borthwick 
Avenue/Cate Street Extension from 0.83 to 0.94. Although the overall Level of Service remains at 
LOS D, extending Cate Street will increase the average delay at this intersection by approximately 
ten seconds/vehicle.  

3. Extending the median island on the Bypass through the Coakley Road/Cottage Street intersection 
will increase the V/C ratio at the nearby Borthwick Avenue/Cate Street Extension intersection from 
0.94 to 1.14.  The overall Level of Service changes from LOS D to LOS F.  Average delay at this 
intersection increases by approximately +40 seconds/vehicle as a result of the median extension.  
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STUDY FINDINGS AND CONCLUSIONS 

Based on the existing conditions data collected along US1 Bypass and at the six existing study 
area intersections, the anticipated traffic increases from the proposed residential/commercial 
development (Development Scenario B), and the analysis of future traffic operations in the study 
area, Pernaw & Company, Inc. concludes that: 

1. The May 2018 traffic counts revealed that the Weekday PM peak hour traffic volumes are 
generally higher than those observed during the Saturday Midday peak hour period.  During 
the PM peak hour (4:30 to 5:30 PM) the US1 Bypass carried over 2,200 vehicles (total both 
directions, north of cottage Street), Islington Street and Bartlett Street carried over 1,100 
vehicles, Cottage Street (east of the Bypass) carried 500 vehicles, and Cate Street (west of 
Bartlett Street) carried approximately 150 vehicles.  See Figure 3A. 

2. The proposed residences and commercial uses are expected to generate a total of 353 vehicle-
trips (198 arrivals, 155 departures) during the weekday PM peak hour period, and 444 
vehicle-trips (230 arrivals, to 214 departures) during the Saturday Midday peak hour period.  
Approximately 24-28% of these trips will be “pass-by” trips that will turn into the site from 
the existing traffic stream on the Bypass.  See Table 1. 

3. The intersection capacity and Level of Service analyses for the two signalized study area 
intersections on the Bypass indicates that with implementation of the mitigation measures 
recommended on Page 36, these intersections will operate below capacity through 2030 with 
the subject site in full operation. More specifically, the Cottage Street/Coakley Road 
intersection is projected to operate with an overall volume-to-capacity ratio of v/c = 0.95 
during the 2030 PM peak hour and the Borthwick Avenue/Existing Site Driveway intersection 
is projected to operate at v/c = 0.83.  See Table 12. 

4. Cate Street Extension (Supplemental Development Scenario A) - The possible future 
realignment and extension of Cate Street through the subject site to the US1 Bypass (and the 
closure of the Cate Street bridge to through traffic; for pedestrian use only) is expected to alter 
local travel patterns as this new connection will become an attractive travel route for many 
drivers (depending upon their trip origin or destination).  Analysis of this development 
scenario shows that there will be net increases on the Bypass, and these will increase the v/c 
ratio at Cottage Street/Coakley Road intersection from v/c = 0.95 to 1.01 (slightly over 
capacity) during the 2030 PM peak hour.  The Borthwick Avenue/Cate Street Extension 
intersection increases from v/c = 0.83 to 0.94.  See Table 12. 

5. Median Island Extension (Supplemental Development Scenario C) - The possible future 
extension of the median island on the Bypass through the Cottage Street/Coakley Road 
intersection (Development Scenario C) will eliminate the need for traffic signal control at this 
location. However, the added traffic demand at the Borthwick Avenue/Cate Street Extension 
intersection increases its v/c from 0.94 to 1.14 (significantly over capacity) during the 2030 
PM peak hour. See Table 12. 
 

6. Analysis of the three existing unsignalized study area intersections revealed that peak period 
capacity deficiencies will occur at the Bartlett Street/Cate Street intersection in 2020 as a 
result of site traffic and diverted traffic (weekday PM peak hour).  Three mitigation scenarios 
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were evaluated, with varying results.  Configuration A, which maintains Cate Street as the 
minor leg of the intersection, appears to operate more efficiently than reconfiguring Bartlett 
Street such that the north leg functions as the minor approach (Configuration B and C) See 
Table 9A and 9B. 

7. Analysis of the three proposed site driveway intersections on Cate Street Extension, if 
constructed, confirms that each intersection will operate well below capacity with single 
approach lanes on each leg of each intersection.  These intersections will operate at LOS B (or 
higher) through 2030 with the site fully occupied.  Vehicle queuing will be minimal. See 
Table 11. 

In conclusion, development of the subject site as proposed can be successfully mitigated by 
implementing the recommendations summarized on Page 36. All signalized study area 
intersections will operate below capacity (v/c < 1.0) during the weekday PM and Saturday 
midday peak hour periods in 2030, with the site in full operation. The traffic diversion that will 
occur in the study area due to the possible future extension of Cate Street through the subject site 
to the Bypass has the potential to increase the overall v/c ratio at the Cottage Street/Coakley 
Road intersection to 1.01.  Similarly, the traffic diversion that will occur along the Bypass due to 
the possible future extension of the median island through the Cottage Street/Coakley Road 
intersection has the potential to create a significant capacity deficiency at the Borthwick 
Road/Cate Street Extension intersection (v/c = 1.14) during the 2030 PM peak hour period. It 
should be noted that the extension of the median island will also impact several other properties 
in the area.  The possible future extension of both Cate Street and the median island on the 
Bypass are not proposed by Torrington Properties, Inc. The subject site can and should be 
developed independently of these other longer-range projects.  
 
 

 

 

 











































































































































































































































































































































































































































































































































































































































































 

1831A 

M E M O R A N D U M 
 
Ref: 1831A 
 
To:       Juliet T.H. Walker, AICP 

City of Portsmouth   
 
From: Stephen G. Pernaw, P.E., PTOE 
 
Subject: Updated Traffic Study – Proposed Mixed-Use Site 
               Portsmouth, New Hampshire 
  
Date: June 10, 2019 

On April 24, 2019 our office published the report entitled “Traffic Impact and Site Access Study-
Updated / Proposed Mixed-Use Site” for Torrington Properties, Inc. to assess the traffic impacts 
associated with the proposed residential/commercial development located on the east side of US1 
Bypass at the site of the Frank Jones Center in Portsmouth, New Hampshire.  We are now in 
receipt of peer review comments from The Engineering Corporation (TEC) dated June 3, 2019.  
The purpose of this memorandum is to respond to their request in Comment #9 (Page 4 of 7).   

TEC Comment 1: Cate Street/Bartlett Street – “TEC requests that additional analyses be performed 
for the 2018 Existing, 2020 No Build, 2020 Build and 2030 No Build conditions for Configuration C 
of the Cate Street/Bartlett Street intersection to show the progression of the operation of this 
intersection.”   

SGP & Company, Inc. Response:  The table below and Attachments 1-5.  

 

 
 

 
cc: Jay Bisognano, Torrington Properties, Inc.   
      Gregg M. Mikolaities, P.E., August Consulting, PLLC 

Alternative Mitigation Evaluation - Bartlett Street/Cate Street Realignment
Alternative Configuration C - Weekday PM Peak Hour

June 10, 2019

2018 

Existing

2020         

No-Build

2020 

Build

2030       

No Build

2030 

Build

Overall Intersection Delay (sec) 10.6 26.8 78.3 44.7 108.3

Volume to Capacity Ratio EBL 0.00 0.00 0.03 0.00 0.03

SBL 0.79 1.02 1.04 1.15 1.58

SBR 0.01 0.02 0.09 0.02 0.09

Movement Delay (sec) EBL 7 8 8 8 8

SBL 24 64 214 106 291

SBR 9 9 10 9 10

Level of Service EBL A A A A A

SBL C F F F F

SBR A A B A B

95th Percentile Queue EBL <1 <1 <1 <1 <1

SBL 8 18 33 25 42

SBR <1 <1 <1 <1 <1
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Ref: 1831A 
 
To:       Juliet T.H. Walker, AICP 

City of Portsmouth   
 
From: Stephen G. Pernaw, P.E., PTOE 
 
Subject: West End Yards Traffic Study – ADDENDUM 1 
               Portsmouth, New Hampshire 
  
Date: July 25, 2019 

On April 24, 2019 our office published the report entitled “Traffic Impact and Site Access Study-
Updated / Proposed Mixed-Use Site” for Torrington Properties, Inc. to assess the traffic impacts 
associated with the proposed West End Yards residential/commercial development located on 
the east side of US1 Bypass at the site of the Frank Jones Center in Portsmouth, New Hampshire.   

We recently received the plan entitled “Roadway Plan & Profile – Cate Street,” Sheet CS-101, 
prepared by Fuss & O’Neill dated 06/20/2019 (revised 06/20/2019) that shows the widening of 
the Cate Street Extension approach to the Bypass from two to three westbound lanes (see 
Attachment 1).  The proposed lane configuration includes one exclusive left-turn lane, one 
shared through-right lane, and one exclusive right-turn lane.  As recommended by The 
Engineering Corporation (TEC), the City’s peer review engineer, the previously proposed 
northbound right-turn lane on US1 Bypass at the Cottage Street/Coakley Road intersection has 
been eliminated. 

The purpose of this memorandum is to provide the City with the updated intersection capacity 
and Level of Service analyses for these two signalized intersections on the Bypass.  Table 6 from 
the original traffic report has been updated with a new column labeled “Mitigation 2” and is 
found on the following page. The computations are attached (see Attachments 2-7).       

We remain available to discuss these findings with TEC and the City staff, if necessary.     
 
 
Attachments 
 
cc: Jay Bisognano, Torrington Properties, Inc.   
     Gregg M. Mikolaities, P.E., August Consulting, PLLC 
     Richard Lundborn, P.E., Fuss & O’Neill 
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Table 6 

(Addendum 1) 2030 Weekday PM Peak Hour

Queue Queue Queue

V/C 1) Delay 2) LOS 3) Avg/95th 4) V/C 1) Delay 2) LOS 3) Avg/95th 4) V/C 1) Delay 2) LOS 3) Avg/95th 4)

US1 Bypass/Cottage St/Coakley Rd 5

     Coakley Road - EB LT&TH& RT 0.34 39.4 D 2 (3) 0.49 45.7 D 2 (3) 0.49 45.7 D 2 (3)

     Cottage Street - WB LT&TH 1.03 104.8 F 10 (13) 1.17 156.4 F 11 (14) 1.17 156.4 F 11 (14)

     Cottage Street - WB RT 0.33 40.2 D 2 (4) 0.10 40.9 D 0 (2) 0.06 40.5 D 0 (0)

     US1 Bypass - NB LT 0.28 58.1 E 0 (1) 0.28 51.7 D 1 (1) 0.21 54.4 D 0 (1)

     US1 Bypass - NB 2TH&RT 1.03 46.5 D 40 (45) 1.12 70.3 E 48 (49) 1.12 69.8 E 49 (53)

     US1 Bypass - NB 2TH - - - - - - - - - - - -

     US1 Bypass - NB RT - - - - - - - - - - - -

     US1 Bypass - SB LT 0.76 86.0 F 2 (5) 0.63 69.6 E 2 (4) 0.63 69.6 E 2 (4)

     US1 Bypass - SB 2TH&RT 0.44 11.8 B 6 (10) 0.49 10.6 B 6 (11) 0.50 11.4 B 6 (15)

     Overall 1.01 42.5 D 1.10 58.5 E 1.10 58.5 E

     Cycle Length 120.0 120.0 120.0

US1 Bypass/Borthw ick Ave/Cate St Extension 6

     Borthw ick Avenue - EB LT 0.77 52.2 D 9 (12) 0.96 88.0 F 10 (15) 0.87 46.3 E 9 (14)

     Borthw ick Avenue - EB LT&TH 0.77 52.2 D 9 (12) 0.97 90.4 F 10 (15) 0.88 46.4 E 10 (14)

     Borthw ick Avenue - EB RT 0.07 37.9 D 0  (1) 0.07 42.2 D 0  (0) 0.07 40.3 D 0 (0)

     Cate Street Extension - WB LT 0.12 55.8 E 0 (1) 0.23 46.1 D 2 (3) 0.48 54.0 E 2 (4)

     Cate Street Extension - WB TH&RT 0.01 55.0 D 0 (0) 1.03 117.6 F 7 (15) 0.22 53.0 D 0 (4)

     Cate Street Extension - WB LT&TH&RT - - - - - - - - - - - -

     Cate Street Extension - WB RT - - - - - - - - 0.11 54.4 E 0 (2)

     US1 Bypass - NB LT 0.47 60.0 E 1 (3) 0.51 61.7 E 1 (3) 0.31 53.3 D 1 (3)

     US1 Bypass - NB 2TH&RT 0.73 22.0 C 16 (24) 0.98 54.6 D 23 (30) 0.89 29.4 D 21 (25)

     US1 Bypass - SB LT 0.22 71.6 E 0 (1) 0.95 91.5 F 6 (11) 0.88 51.0 E 5 (10)

     US1 Bypass - SB 2TH&RT 0.65 19.0 B 15 (20) 0.69 22.9 C 13 (19) 0.65 20.3 B 17 (5)

     Overall 0.72 27.4 C 1.00 56.9 E 0.89 39.1 D

     Cycle Length 120.0 120.0 120.0

  1) Vo lume-to -capacity ratio , 2) Delay in vehicles per seconds, 3) Level of Service, 4) Queue length in vehicles 

  5) M itigation 2 = M aintain existing lanes, optimize signal phasing and offset.

  6)  M itigation 2 = Widen WB approach to three lanes: one exclusive left-turn lane, one shared through-right lane, and one exclusive right-turn lane

Signal-Controlled Intersection Capacity Analysis Summary - with Mitigation

2030 No-Build 2030 Build 2030 Build w/Mitigation 2

















TABLE C
RESOLUTION SUMMARY of JUNE 3, 2019 CATE STREET EXTENSION TRAFFIC STUDY - MIXED USE PROPOSAL

TRANSPORTATION PEER REVIEW #2

Color Code:

Comment # Comment Status Response
Updated Traffic Study

1 Regarding the Traffic Impact Study; Study Area,
Traffic Counts, Background Growth Used and Crash
Data.

TEC Concurs with Traffic Impact Study

Addressed

2 Regarding the Revised size of the project, Land Use
selection and Traffic Generation

TEC Concurs with Traffic Impact Study

Addressed

3 Regarding the Trip redistribution created by the
construction of Cate St. Ext.;

TEC Concurs with Traffic Impact Study

Addressed

4 Comment is in regard to dedicated Route 1 Bypass
northbound right turn lane into Cate St. Ext. instead
of Cottage St. as the traffic study shows to work
best

TEC recommends this be discussed with NHDOT

Addressed

Comment to be
discussed with
NHDOT during
permitting

Applicant will discuss with NHDOT

5 Regarding the Cate St. Ext. Westbound lanes
configuration, suggest dedicated left turn lane, thru
right and rededicated right at Cate St. Ext. /Route 1
bypass intersection

TEC recommends Acquisition of NHDOT Access
Permit and consultation on Southbound Route 1 left
turn lane length

Addressed

Comment to be
discussed with
NHDOT during
permitting

Queue data based on synchro, which is know to be overly
conservative, NHDOT requires SimTraffic.  Queue lengths
to be recalculated using SimTraffic.

Design being revised according to new queue data and if
possible to accommodate suggestion.

Addressed/ Corrected
Change in progress or confirmation needed



TABLE C
RESOLUTION SUMMARY of JUNE 3, 2019 CATE STREET EXTENSION TRAFFIC STUDY - MIXED USE PROPOSAL

TRANSPORTATION PEER REVIEW #2

Color Code:

Comment # Comment Status Response

Addressed/ Corrected
Change in progress or confirmation needed

6 Regarding the extension of the southbound left turn
lane into Cate St. Ext., Current plans not depicting it
as proposed

TEC recommends Acquisition of NHDOT Access
Permit and consultation on Southbound Route 1 left
turn lane length

Addressed

Comment to be
discussed with
NHDOT during
permitting

Queue data based on synchro, which is know to be overly
conservative, NHDOT requires SimTraffic.  Queue lengths
to be recalculated using SimTraffic.

Inclusion of Left turn lane is provided in updated plans

7 Regarding westbound left turn lane on Cate St. Ext,
and elimination of the Cottage / Coakley signal by
closing the median and not allowing thru traffic
from Cottage to Coakley and vice versa

TEC acknowledges the elimination of the signal is
not part of this project and for the city and NHDOT
to work together on.

TEC recommends the Cate St. Ext. Westbound left
turn lane

Addressed

Comment to be
discussed with
NHDOT during
permitting

Queue data based on synchro, which is know to be overly
conservative, NHDOT requires SimTraffic.  Queue lengths
to be recalculated using SimTraffic.

Inclusion of Left turn lane is provided in updated plans

8 Regarding the Islington Street / Proposed Cate St.
(Existing Bartlett St.) Pharmacy driveway
intersection

Continued City
Monitoring of
queue lengths at
intersection
recommended to
optimize Signal
timing

No further
Development
Team action
required
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TRANSPORTATION PEER REVIEW #2

Color Code:

Comment # Comment Status Response

Addressed/ Corrected
Change in progress or confirmation needed

9 Regarding requested updated study at Cate St. /
Bartlett St. Intersection

Awaiting review of
additional
information
provided Tuesday,
June 11, 2019

Development Team Traffic Engineer provided additional
information Tuesday June 11, 2019 to City Staff and TEC

10 Regarding the Operation of the Driveways
intersecting Cate St. / Cate St. Extension

TEC concurs with finding that they will operate with
acceptable levels of services

Addressed

Site Plan

11 Sight triangles should be provided at driveway
intersections with Cate St / Cate St. Ext. to ensure
landscaping (trees) do not interfere with adequate
sight distance

Addressed Sight lines have been added to the driveway locations on
the Turning Movement Plans.

12
Applicant shall discuss need for a school bus stop
shelter with the School Department and DPW to
determine need and, if needed, location

Applicant will contact the School Department and DPW to
discuss the need for a School Bus Stop Shelter

13 Turning templates for the SU-40 delivery vehicle and
Garbage truck should be revised to show circulation
possible without conflict with parked cars or leaving
proposed pavement or pavement layout should be
revised to accommodate needed turns.

Addressed Turning Movements have been revised to ensure that
there are no conflicts with parked cars

14 Large truck Turning Templates (WB-50) should be
revised to show circulation possible without conflict
with parked cars or leaving proposed pavement or
pavement layout should be revised to
accommodate needed turns.

Addressed WB-50 was originally used as a stand in for the Tower 5
vehicle.  This has been replaced.
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TRANSPORTATION PEER REVIEW #2

Color Code:

Comment # Comment Status Response

Addressed/ Corrected
Change in progress or confirmation needed

15 Portsmouth Fire Department Tower 5 turning
movements should be provided for the site to
ensure it can circulate freely.

Addressed Tower 5 turning movements have been run and are
depicted on sheets CT-202 through CT-204

16 Applicant should coordinate the need for fire lanes
with Portsmouth Fire Dept. and the need for fire
hydrants on site.

TEC notes hydrants are provided on site as shown
on the plans.

Addressed Hydrant locations have been reviewed at TAC Work
Sessions with Fire Department and Public Works

17 Applicant should coordinate with Portsmouth fire
regarding whether direct access to the rear of
building A is needed

Addressed The project has been before TAC numerous times and the
Fire Department has not expressed concern regarding
Building A or access to the back side.

18

Addition of crosswalks within the parking area
between the center of Commercial building and the
parking field should be added as well as any other
areas where conflicts could be created between
building entrances and parking fields

This will be reviewed and cross walks added in locations
that make sense with the curb tipdowns Per Section
10.1110

19 A Sign Summary should be provided depicting the
sign legend, sign size and sign lettering dimensions
in compliance with the MUTCD

Addressed A sign Legend has been added to the Road Plan Set and to
the Site Plan Set

20
Stop sign and stop bar at easternmost townhouse
entrance should be flipped to right side of lane line

Addressed This has been corrected

21
Parking Calculations for the Apartment buildings
should be revisited and revised per Section
10.1112.31

Addressed Revised parking Calculation on CS-002 note #4

22
Townhouse parking should be clarified to ensure
compliance with Section 10.11.12.31  30 resident
and 5 visitor spaces required

Addressed Revised parking Calculation on CS-002 note #4
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Color Code:

Comment # Comment Status Response

Addressed/ Corrected
Change in progress or confirmation needed

23

Commercial Building Parking should be reviewed /
revised to ensure compliance with Section
10.11.12.32

Shared parking calcs. Should be done for the entire
site per section 10.1112.61 and 10.5B83.20 using a
worst case scenario time period of 6:00 PM to
Midnight

Addressed Revised parking Calculation on CS-002 note #4
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1 Introduction
This report outlines the long-term inspection and maintenance for West End Yards, owned by Cate
Street Development, LLC, located at 428 US Route 1 Bypass & Cate Street in Portsmouth, New
Hampshire. Site development includes two residential buildings, one commercial building, 23
townhomes, and new section of roadway. The stormwater management system consists of 2
bioretention basins, 3 subsurface infiltration basins, 2 subsurface detention basins, 2 water quality units,
deep sump hooded catch basins in an off line configuration, and rip rap energy dissipaters, together with
conveyance systems that open grass channels. Theses best management practices (BMPs) will provide
groundwater recharge and peak flow mitigation of stormwater runoff.

The purpose of this this Long-Term Inspection and Maintenance Plan is to identify specific inspection
and maintenance activities that are necessary to ensure the success and minimize the deterioration of the
stormwater system over time. The Contractor is responsible for implementing Inspection and
Maintenance through the completion of construction and during the warrantee period. The Inspection
shall be responsible implementing this Long-Term Inspection and Maintenance Plan thereafter.

Maintenance operations shall be funded by the Operator. In the event the facility becomes owned by
different entities, this Long-Term Inspection and Maintenance Plan shall be transferred to the future
owners/operators.
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2 Inspection and Maintenance Requirements
The following inspection and maintenance activities shall be conducted to ensure the success and
minimize the deterioration of the stormwater system over time. All BMPs shall be inspected after every
storm event larger than one-inch (over a 24-hour period) in the first six-months following construction.
Afterwards, BMPs shall be inspected after major storm events greater than 2.8 inches (over a 48-hour
period), and at a minimum twice per year in late spring (May/June) and early fall (September/October).
Checklists to assist with the inspection and maintenance activities are provided in Appendix A. A map
depicting the location of the components of the stormwater management system is provided in Appendix
B.

2.1 Bioretention Basins

Bioretention basin inspections shall include inspecting the isolator rows for accumulated sediment. Inlets
and outlets should be inspected for erosion and damage. If inspection of the isolator row indicates the
need for maintenance, the sediment shall be removed using the JetVac process. Once sediment is
removed from the isolator row, catch basins and manholes upstream of the basin shall be inspected and
cleaned.

2.2 Drainage Channel

Channels shall be inspected for sediment accumulation, erosion, and condition of the surface lining
material. Vegetative channels shall be inspected to determine if high flows have caused erosion of the
vegetative surface lining. Any areas subject to erosion shall be replenished with the original design
material and re-vegetated according to design drawings. Materials deposited on the surface of the
channels (e.g., trash, litter, sediment, debris) must be removed manually. Vegetation within the channel
shall be mowed a minimum of once per year to eliminate woody vegetation. It is recommended to cut
grass no shorter than four inches to maintain establishment of hearty stand of grass.

2.3 Drainage Structures

Immediately prior to the end of construction or acceptance by the Owner/Operator, the Contractor
shall clean all drainage structures. Once construction is complete and has been accepted by the
Owner/Operator, all drainage structures shall be inspected annually. Inspections shall include checking
for debris, sediment, and hydrocarbons, and structural integrity or damage. Deficiencies must be
corrected immediately. Grates shall not be welded to the frame so the structures can be easily inspected
and maintained.
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2.4 Energy Dissipator and Level Spreader

Energy dissipator shall be inspected to determine if high flows have caused scour or dislodged any of the
stone. If repairs are needed, they should be accomplished immediately. Materials deposited on the
surface of the dissipator/spreader (e.g., trash, litter, sediment, debris) must be removed.
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3 Pollution Prevention
The following pollution prevention activities shall be conducted to minimize potential impacts on
stormwater runoff quality. The Contractor is responsible for all activities during construction. The
Owner/Operator is responsible thereafter.

3.1 Spill Procedures

Any discharge of waste oil or other pollutant shall be reported immediately to the New Hampshire
Department of Environmental Services (NHDES). The operator will be responsible for any incident of
groundwater contamination resulting from the improper discharge of pollutants to the stormwater
system, and may be required by NHDES to remediate incidents that may impact groundwater quality.
Should property ownership be transferred, the subsequent owner/operator will be informed of the legal
responsibilities associated with operation of the stormwater system, as indicated above.

3.2 Sanitary Facilities

Sanitary facilities shall be provided during all phases of construction.  There are no bathroom facilities
on site long term.

3.3 Material Storage

No on site trash facility is provided.  The customers are required to remove trash from the site.
Hazardous material storage is prohibited.

3.4 Material Disposal

All waste material, trash, sediment, and debris shall be removed from the site and disposed of in
accordance with applicable local, state, and federal guidelines and regulations. Removed sediments shall
be dewatered (if necessary) prior to disposal.
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4 Contacts
Owner

Cate Street Development, LLC
11 Elkins Street
Suite 420
Boston, MA 02127

Operator
TBD

Maintenance Contact
TBD

I&M Plan Contact
Fuss & O’Neill, Inc.
Richard Lundborn, PE
5 Fletcher Street, Suite 1
Kenebunk, ME 04043
207.363.0669
RLundborn@fando.com



Appendix A

Operation, Maintenance, and
Management Inspection Checklist



Inspection & Maintenance
Manual Checklist

BMP/System

Minimum
Inspection
Frequency

Minimum Inspection
requirements Maintenance / Cleanout Threshold

Closed Drainage
(Structures & Pipes) Twice Annually

Check for sediment
accumulation, clogging,

and debris.

Clean catch basin sump when half full.
Remove all floating debris. Clean pipe

runs with 2" or more of sediment.

Catch Basin Hood
Inserts Twice Annually

Check for blocked
hoods and floating
debris in associated

catch basins

Unclog any debris from hoods, remove
floatables and hydrocarbons. Check
insertion to outlet pipe. Replace if

damaged.

Infiltration Basin

Routinely
during 1st year,
twice annually

after

Check for sediment
accumulation, clogging,

and debris. Monitor
growth of vegetation

Inspect vegetation as necessary, remove
debris from structures, and remove

sediment accumulation from forebay and
basin bottom. Mow, cut back, and control

woody growth on the side slopes and
inside the infiltration basin. Check slopes

and spillways for structural integrity.

Bioretention Basin Twice Annually

System should be
inspected for

drawdown time,
sediment removed, and

vegetation

Remove any trash or debris from
structures or drains, vegetation

maintained in healthy condition and
bioretention basin drain time inspected

for filtration function.

Invasive Plant Control Routinely

Inspect for any invasive
plants that destroy the
natural communities or

obstruct drainage
structures

Pull deadhead, mow, cut, use controlled
burning use a herbicide, girdle, frill or use
a foliar spray with glyphosate to control

or remove invasive plants.

Litter / Trash Removal Routinely

Inspect parking areas,
driveways, storm water

systems, and around
buildings.

Site will be free of trash / litter



Inspection & Maintenance Manual Log Form

West End Yards
Cate Street / Route 1

Portsmouth, New Hampshire 03801

BMP /
System

Date
Inspected Inspector

Cleaning or
Repair

Repair
Date

Repair
Performed

By



Appendix B

BMP Location Map



TABLE 3
RESOLUTION SUMMARY of AUGUST 6, 2019 CATE STREET EXTENSION WEST END YARDS SITE STORMWATER PEER REVIEW #3

Color Code:

Comment # Comment Status Response
1  Prior to Site approval Applicant shall provide

confirmation by hydrogeologist as required by the
City of Portsmouth.

In progress We are workign with Mc Phail Associates, the project
Environmental and Geotechnical Engineers to have provide
the required hydrogeologist certification

2 Appendix J, UIC Registrations for infiltration to
Groundwater, and Appendix K, Inspection and
Maintenance Manual, are still pending and should
be included with the final Site Plan submittal

Addressed Submitted to AOT and provided as part of this submission.

3  Shown on Sheet CG-101, CB #5 at U-Haul drive
appears to be in the wrong location. It should be
either on the pavement side of the curb or further
into the grass area within a depressed/swale area
for the inlet.

The CB location has been addressed as requested;
however, the existing 12”
HDPE does not appear to be connected to the new
CB, and no disposition of the existing pipe is noted.
The Applicant should show the reconstruction of the
existing pipe and the connection to the new CB.

Addressed CB and pipe have been corrected

Addressed/ Corrected
Change in progress or confirmation needed
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RESOLUTION SUMMARY of AUGUST 6, 2019 CATE STREET EXTENSION WEST END YARDS SITE STORMWATER PEER REVIEW #3

Color Code:

Comment # Comment Status Response

Addressed/ Corrected
Change in progress or confirmation needed

4 The Applicant should provide a proposed drainage
design for the northwest corner of Bartlett Street
and Cate Street.  See also Roadway Plan peer review
#4, comment #25.

Addressed A CB has been added ot the low spot on Bartlett St.

A Drainage Analysis addendum is supplied regarding its
sizing

the final drainage study will include this as part of the
overall report and will be submitted ot AOT and the City.

5  All stormwater structures that need to be cleaned
should be adjacent to the roadway or some other
accommodation made to provide truck access.  The
Roadway Plans should include maintenance access
provisions for trucks to access the drainage
structures at the vegetated treatment swales and
the two (2) bioretention basins.  Applicant shall also
adjust the Landscaping Plans as necessary to avoid
proposed vegetation in conflict with maintenance
access.

Addressed the Water Quality Units have been moved to locaitons close
ot paved access.

6  The Applicant shall provide the City an exhibit
showing the locations of any known hazardous soils
overlaid with the proposed sewer and drainage
system layouts.

Addressed there are no hazardous soils on site.

Ledge probes have been added ot the plan profiles.
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RESOLUTION SUMMARY of AUGUST 6, 2019 CATE STREET EXTENSION WEST END YARDS SITE STORMWATER PEER REVIEW #3

Color Code:

Comment # Comment Status Response

Addressed/ Corrected
Change in progress or confirmation needed

7 Applicant shall clarify the disposition of existing SMH
1066 near the edge of US Route 1 Bypass that is
shown at the edge of the site demolition limit on
Sheet CP-203.

Addressed SMH 1066 is being replaced
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